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SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings and
instructions before operation.

This product is a Safety Class I instrument (provided
with a protective earth terminal).

BEFORE APPLYING POWER
Verify that the product is set to match the available
line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be pro-
vided from the main power source to the product input
wiring terminals, power cord, or supplied power cord
setf.

SAFETY SYMBOLS

Instruction manual symbol: the product will be
marked with this symbol when it is necessary for the
user to refer to the instruction manual (refer to Table
of Contents.)

é Indicates hazardous voltages.

= Indicates earth (ground) terminal.

The WARNING sign denotes a hazard.

It calls attention to a procedure, practice, or the like,
which, if not correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a
WARNING sign until the indicated conditions are fully
understood and met.

CAUTION ¢ rhe CAUTION sign denotes a hazard. It

calls attention to an operating procedure, practice, or
the like, which, if not correctly performed or adhered
to, could result in damage to or destruction of part or
all of the product. Do not proceed beyond a CAUTION
sigh until the indicated conditions are fully understood
and met.

Any interruption of the protective (grounding)
conductor (inside or outside the instrument) or
disconnecting the protective earth terminal will
cause a potential shock hazard that cowld result-
ing personal injury. (Grounding one conductor of
a two conductor outlet is not sufficient protection,).

Wheneuver it is likely that the protection has been
impaired, the instrument must be made inop-
erative and be secured against any unintended
aperation.

If this instrument is to be energized via an
autotransformer (for voltage reduction) make sure
the common terminal is connected to the earth
terminal of the power source.

Servicing instructions are for use by service
trained personnel only. To auoid dangerous elec-
tric shock, do not perform any servicing unless
qualified to do so.

Adjustments described in the manual are per-
formed with power supplied to the instrumeni
while protective covers are removed. Energy avail-
able at may points may, if contacted, result in
personal tnjury.

Capacitors inside the instrument may still be
charged even if the instrument has been diseon-
nected from its source 08 supply.

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of
the same current rating and type (for example,
normal blow, time delay, etc.) Do not use repaired
fuses or short circuited fuseholders.




ATTENTION
Static Sensitive
Devices

This instrument wes constructed in an ESD (electro-static discharge)
protected environment. This is because most of the semi-conductor
devices used in this instrument are susceptible to damage by static
discharge.

Depending on the magnitude of the charge, device substrates can be
punctured or destroved by contact ar mere proximity of a stotic charge.
The results can cause degradation of device performance, early failure,
or immediate destruction.

These charges are generated in numerols ways such as simple contact,
separation of materials, and normal motions of persons working with
static sensitive devices.

When handling or servicing equipment containing static sensitive
devices, adequate precautions must be taken to prevent device damage
or destruction.

Only those who are thoroughly familior with industry accepted tech-
niques for handling static sensitive devices should attempt to service
circuitry with these devices.

In all instances, measures must be taken to prevent static charge
build-up on work surfaces and persons handling the devices.
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Replaceable Par

Section 6
REPLACEABLE PARTS

6-1. INTRODUCTION

This section containg information for ordering parts.
Table 6-1 ligts reference designations, and Table 6-2
ligts abbreviations used in the parts list and through-
out the manual, Table 6-3 lists all replaceable parts
in reference designator order. Table 6-4 contains the
names and addresses that correspond to the manufac-
turer’s code numbers.

6-2. ABBREVIATIONS

Table #-2 lists abbreviations used in the parts list,
schematics, and throughout the manual. In some

cases, two forms of the abbreviation are used, one
all in r\-sxhﬂnl laettaras. and one nartial or no camtals.

s ELLEIS, allll QD p8ltadl 0 0 Laplivais.

This occurs because the abbrewatmns in the parts
list are always all capitals. However, in the schematics
and other parts of the manual, other abbreviation
forms are used with both lower case and upper case
letters.

6-3. REPLACEABLE PARTS LIST

Table 6-3 is the list of replaceable parts and is organ-
ized as follows:

8. Flectrical assemblies and their components in
alphanumeric order by reference designation.

b. Chassis-mounted parts in alphanumeric order by
reference designation.

¢. Mechanical parts.

The information given for each part consists of the
following:

a, The Hewlett-Packard part number.
b,  Part number check digit (CD).

¢.  The total quantity (Qty) for the entire instrument
except for option assemblies. (See following note.)

d. The description of the part.

e. A typical manufacturer of the part in a five-digit
code.

NOTE

The total quantity for each part is given
only once, that is, at the first occurrence
of the part number in the list. The tofal
quantities for optional assemblies are to-
talled by assembly and not integrated into
the standard list.

6-4. FACTORY SELECTED PARTS (*)

Parts marked with an asterisk (*) are factory select
parts. The value listed in the parts list is the nomin
value. Refer to Sections 5 and 8 of this manual f
information on determining what value to use f
replacement.

6-5. PARTS LIST UPDATING
(MANUAL UPDATES)

Production changes to the Audie Analyzer made aft
the publication date of this manual are accompani
by a change in the serial number prefizx., Changes
the parts list are recorded by serial number pref
on an addition or replacement pape(s). The MANU/
UPDATE pages can be ordered by filling out a
returning the DOCUMENTATION UFPDA']
SERVICE REQUEST reply card found in the begi
ning of this service manual.

6-6. ILLUSTRATED PARTS BREAKDOWNS

Most mechanical parts are identified in Figure €
through 6-5. These figures are located at the end
the replaceable parts table.

6-7. ORDERING INFORMATION

To order a part listed in the replaceable parts tab
include the Hewlett-Packard part number (with i
check digit) and the quantity required. Address t
order to the nearest Hewlett-Packard office. T
check digit will ensure accurate and timely processi
of your order,

To order a part that is not listed in the replaceal
parts table, include the instrument model numb
inastrument serial number, description and functi
of the part, and the quantity of parts required. Addn

+"|n Am-:lﬂm o tha naavaot ”nt'zr!nH' Paclard nf'f"mn

LilC ICOITov 4iT CruTA Gbefiiaa e LrasialT.



Replaceable Parts

NOTE

Within the USA, it is better to order di-
rectly from the HP Parts Center in Moun-
tain View, California. Ask vour nearest
HFE office for information and forms for
the “Direct Mail Order System”.

6-8. RECOMMENDED SPARES LIST

Stocking spare parts for an instrument 15 often done
to ensure quick return to service after a malfunction
occurs. Hewlett-Packard has prepared a “Recom-
mended Spares” lat for this instrument. The contents
of the list are based on failure reports and repair

Model 89038

data. Quantities given are for one year of parts sup-
port. A complimentary copy of the “Recommended
Spares” list may be requested from vour nearest
Hewlett-Packard office.

When stocking parts to support more than one Audio
Analyzer or to support a variety of Hewlett-Packard
instruments, it may be more economical to work from
one consolidated list rather than simply adding to-
gether stocking quantities from the individual instru-
ment lists. Hewlett-Packard will prepare consohidated
“Recommended Spares” lists for any number or com-
bination of instruments. Contact your nearest
Hewlett-Packard office for details.
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Table 6-1. Reference Designations

Replaceable Parts

assembly
attenuator; isolator;
termination
fan; motor
battery
capacitor
coupler
diode; diode
thyristor; varactor
directional coupler
delay line
annunciator;
signaling device
(audible or visual);
lamp; LED

REFERENCE DESIGNATIONS

miscellanecus
elactrical part

alectrical connector
(stationary portion),
coil; inductor

miscellaneous
mechanical part

electrical connector
{movable portion),

transistor; SCR;
triode thyristor; FET

resistor

thermistor

thermocouple
test point

integrated circuit;
microcircuit
electron tube
voltage regulator;
breakdown diode
cable; transmission
path; wire

crystal unit (pieze-
alactric or quartz)

tuned cavity; tuned
circuit

Table 6-2. Abbreviations (1 of 2)

ampere

alternating currant

accessory

adjustment

anaiog-to-digital

audio frequency

automatic

fraquency control

automatic gain
control

aluminum

automatic level
cOMro

. amplitude modulation

amplifier

automatic phase
control

assembly

auxiliary

Amaerican wire

binary coded

beryllium copper

beat frequency
oscillator

binder head

breakdown

bandpass

bandpass filter

calibrate
counter-clockwise

centimater
.... cabinet mount only
coaxial

ABBREVIATIONS

cosfficient

compaosition
complete
connactor
cadmium plate
cathode-ray tube
complementary
transistor logic
continuous wave
clockwise
centimeter
digital-to-analog

decibel referred

direct current

degree {temperature
interval or difference)
degree {plane

degree Celsius
(centigrade)

degres Fahrenheit

degree Kalvin

deposited carbon

detaector

diameter

diameter (used in

parts fist)

DIFF AMPL
amplifier

differential

division

double-pole,
double-throw

double sideband
diode transistor

digital voltmeter
emitter coupled

electromotive force

NOTE

slactronic data
processing

electrolytic

encapsulated

external

. ... frequency modulation
front panal
fraquency

germaniusm
gigahertz
glass
ground{ed)

heterodyne
hexagonal

high
Hewlett-Packard
high pass filter
hour (used in
parts list)
high voltage

integrated circuit

inside diameter

intermediate
frequency

impregnated

incandescent

include(s)

Input

insulation

All abbreviations in the parts list will be in upper-case,

LK WASH

...... minute {plane angle}

internal
kilograrm
kilohertz

kilovolt

inductance-

capacitance
light-emitting diode
low frequency

linear taper (used
in parts list)
lock washar
low; local oscillator
logarithmic taper
(used in parts list)
logarithm{ic)
low pass filter
low voltage
meter (distance)
milliampere
maximum
megohm
meg (10%) {used
in parts list)
metal film
metallic oxide
medium fraquency;
microfarad (used in
parts list)
manufacturer
milligram
megahertz
millihenry

minute (time)

miniature
millimater




Replaceable Parts

Table 6-2. Abbreviations (2 of 2)

Model 8903B

modulator

metal-oxide
semiconductor

millisacond

mounting

meter (indicating

device)

millivolt

millivolt, ac

millivolt, dc

millivolt, peak

millivolt, peak-

millivelt, rms
miliwatt
multiplex
mylar
microampere
microfarad
microhenry
micromho
microsecond
microvolt
microvolt, ac
microvolt, d¢
microvolt, peaak
micravolt, peak-
to-peak
microvolt, rms
microwatt
nancampere
no connection
normally closed

negative
nanofarad
nickel plate
normally open
nominal

nagative-positive-
negative
negative-positive
zero (zero tempera-
ture coefficient}
... . not recommended
for field replacement
not separately
replaceable
nanosacend

. ... order by description

outside diameter
oval head
operational

peak (used in parts

pulse-amplitude
modulation
printed circuit
... pulse-cade moduia-
tion; pulse-count
modutation
pulse-duration
modulation
picofarad
... phosphor bronze
Phillips
positive-intrinsic-
negative
... peak inverse voltage
peak
phase lock
.... phase lock oscillator
phase modulation
positive-negative-
positive

polystyrene
porcedain
positive; position(s)
(used in parts list)
position
potentiometer
peak-to-peak
peak-to-peak (used
in parts list)
putlse-position
modulation
preamplifier
pulse-repetition
frequency
.... pulse repetition rate
picosecond
point
pulse-time
modulation
putse-width
modulation

NOTE

peak working

resistance-
capacitance

rectifier

reference

regulated

replaceable

radio frequency

radio frequency
interfarence

... round head; right hand

resistance-
inductance-
capacitance

rack mount only

root-mean-sqguare

read-only memory
rack and panel
reverse working
voltage
scattering parameter
second (time)
second (plane angle)
slow-blow (fuse)
(used in parts list}
sllicon controlled
rectifier; screw
selanium
sections
... . semiconductor
. ... superhigh frequency
silicon
silver

.. .. sighal-to-noise ratio
single-pois,
double-throw

split ring

single-pole,
single-throw

Service Sheet

single sideband

staintess steel

square
... . standing-wave ratic
synchroniza

timad (slow-blow fuse)

temperature
compensating

All abbreviations in the parts list wili be in upper-case.

MULTIPLIERS

Abbreviation Prefix

T tera
G giga
mega
kilo
deka
deci
centi
milli
micro
nano
pico
fernto
atto

»-oDne 3oalxZ

Muitiple
1 012
108
106
108
10
10-1
10—2
10-3
106
10—%

. television interference
... traveling wave tube

.... volts, dc, working

time delay
terminal

through
titanium
tolerance

transistor
transistor-transistor

television

micro (1076) (used
in parts list)
microfarad (used in
parts list)
ultrahigh frequency
undefined
unregulated

voltampere

volts, ac

variable

voltage-controlled
oscillator

(used in parts list)
volts, filtered
variable-frequency
oscillator
very-high frequency
volts, peak
volts, peak-to-peak
volts, rms
voltage standing
wave ratio
voitage-tune
oscillator
vacuurm-tubme
voltmeter
volts, switched

working inverse

wirewound
without
yitrium-iron-garnet
characteristic
impedance




Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part Lo
Designation Number Description Mfr Part Number

A1

2450ATO 27304
Al

KEYBORRD AND DISPLAY ASSEMBLY 08903-60166
KEYBOARD AND DISPLAY RSSEMBLY 08903-60193

CAPRCITOR-FXD 33UF+-10% 10VDC TR 1500336X9010B2
CAPACITOR-FXD .01UF +80-20% 100vDC CER 0160-2055
CAPACITOR-FXD . 18UF +-10% BOVOC POLYE 0360-2251
CAPRCITOR-FAD .0iUF +80-20% 100VOC CER 0160-2055
CAPARCITOR-FXD .01UF +89-20% 100VOC CER 0160-2055

0B8303-60160
08903-60193

ALC1 0180-0229
R1C2 0160-20585
0160-2261
0160-2055
0160-205%

0160-2055

199¢-0719
1990-0719
1650~0719
18%0-9719
R1DS5 1960-4719

R10SE 1990-0713
R10GSY 1980-0719
A1DS8 $990-07189
A1DS9 1990-0719
0380-1231

ALDS10 1990-0719
03801231
ALDS11 1990-0618
140¢-1292
ALDs12 1990-0B618
1400~1282

27244 AND ABOVE
Al

CAPACITOR-FXD .01UF +80-20% 100vDC CER 0160-2055

LED-LAMP LUM-INT=1MCD IF=20MR-MAX BYR=5Y 1990-0719
LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5Y 1990-0718
LED-LAMP LUM-INF¥={MCD IF=20MA-MAX BVR=5Y 1990-0719
LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 1990-0719
LED-LAMP LUM-INT=1MCO IF=20MA-MAX BYR=5V 1990-0719

LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 1890-0719
LED-LAMP LUM-INT=1MCDG IF=20HA-MAX BVR=5V 1990-0719
LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVYR=LV 19900719
LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 1950~-0719
SPACER-RND .3B5-IN-LG .12-IN-ID ORDER BY DESCRIFPTION

LEG-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5Y HLMP-1301
SPACER~RND .365-IN-LG .12-IN-ID QRDER BY DESCRIPTION
LED-LAMP LUM-INT=800UCD IF=20MA-MAX HLMP-0301
MOUNT-L.E.0. 0.120 +-,005 IN ID; 0.1B7 1400-1292
LED-LAMP LUM-INT=80QUCD IF=20MA-MAX HLMP-0301L
MOUNT-L.E.D. 0.120 +-.005 IN ID; 0.187 1400-1292

LED-LAMP LUM-INT=800UCD IF=20MA-MAX HLMP-0301
MOUNT-L.E.D. 0.120 +-.0065 IN ID; 0.187 1400-1282
LED-I.AMP LUM~INT=800UCD IF=201R-MAX HLMP~0301
MOUNT-L ,E.D. 0.120 +~-.005 IN ID; 0.187 1400-1292
LED-LAMP LUM-INT=800UCD IF=20MA-MAX HLMP-0303
MOUNT-L.E.0. 0.120 +-.005 IN ID; 0.187 1400-1292

LED-LAMP LUM-INT=800UCD IF=20MA-MAX HLMP-0301
MOUNT~L.£.D. 0.120 +-,005 IN ID; 0.187 1400-1282
LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5Y 19990-0718
LED-LAMP LUM-INT=1MCO IF=20MA-MAX BVR=5Y 1990-0718
LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=S5Y 1990-0719

A1DS 13 1990-0618
1400-1202
A1DS14 1890-9618
1400-1292
A10S15 1990-0618
1400-1292

ALCS16 1990-0618
1400-1292
A1DS1Y 1990-0719
A1DS18 1990-6719
RLDS1Y 1990-071%

oo e SO U O gmmo;mung oYU oY~ o -0 00 0e 00 0O DO 0O 0D w DOWaW -~ ny [i=]

Z450ATQ 27304
AIDS 20 NOT RSSIGNED

2T42A AND ABGVE
AIDs:zo 199¢0-0718 LED~LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 1990-0719
SPACER-RND ,265-IN-LG .12-IN-ID ORDER BY DESCRIPTION

0380-1231
CONNECTOR 26-PIN M RECTANGULAR 1251-4736

R1J1 1251-4736

RIMP1 5041-0319 KEY HALF GY-LIT 5041-0319
ALMP2 5041-1832 KEY HALF HZ/MV 5041-1832
ALMP3 6041-0319 KEY HALF GY-LIT 5041-0318
ALMP4 5041-0385 KEY/HALF SMK GY 5041-0385
ALMPS 5041-1839 KEY HALF AMPTD 5041-1839
RLMPS 5041-0817
ALMPT 5041-0813
RiMP8 5041-1665
A1MPY 5041-1B42
A1MP 10 5045-1831

A1MP11 5041-0319
RiMR12 5041-9318
A1MP13 5041-1838
AiMP14 5041-0816
ALMPLS 5041-0812

ALMP 16 5041-0403
ALMP 17 5041-1849
ALMP1B 5041-1837
R1MP19 5041-0319
RLMP20 5041-0386

ALMP21 504i-0816
ALMP22 5¢41-0815
A1MP23 5041-0811
AlMP24 50410417
A1MP25 5041-1641

KEY/HALF SK/GY 7 5041-0817
KEY/HALF SK/GY 3 5041-0813
KEY/QUARTER LCL 5041- 1665
K/H PLOT LIMIT 5041-1842
KEY HALF KHZ/V 5041-1831

KEY HALF GY-LIT 5041-0319
KEY HALF GY-LIT §5041-0319
KEY HALF FREQ 5041-1838
KEY/HALF SK/GY 6 5041-0816
KEY/HALF SK/GY 2 5041-0812

R B T e W

KEY/GTR EB/BLK 5041-0408
K/H FREQ/INCR 5041-1840
K/H 5TOP/FREQ §041-1837
KEY HALF GY-LIT 5041-0319
KEY/HALF SMK GY 5041-0385

KEY/HRLF SK/GY B 5041-0816
KEY/HALF SK/GY § 5041-081%
KEY/HALF SK/GY 1 5041-0811
KEY/QTR BLK S/LT 5041-0417
KEY HALF DIV GY 5041-1641

oM OO ~ ~th =N N = =~ owEemo =R Rl e | - -y

See introduction to this section for ordering information. * Indicates factory selected value

rev.OIDECSES




Replaceable Parts Model 89G3B
Table 6-3. Replaceable Parts

Reference HPF Part i
Designa tion NUmber Description Mfr Part Number ‘

AIMPZ5 5041-18386
RiMP27 5041-0319
A1MP28 5041-0385
AlMP29 5041-0818
AlMP30 5041-0814

ALMP31 5041~-0819
RIMP32 5041-1640
ALMP33 5041-0808
A1MP34 5041-1841
A1MP3S 5041~1834

K/H START/FREQ 5041-18386
KEY HALF GY-LIT 5041-0319
KEY/HALF SMK GY §041~-0385
KEY/HRALF SK/GY 8 5041-0818
KEY/HALF SK/GY 4 5041-0814

KEY/HALF SK/GY ¢ 5041-0819
KEY HALF X10 GY 5041-1640
KEY/HALF GY DOT 5041~G808
K/H RMPTD/INCR 5041-1841
KEY HALF CLERR 5041-1834

K/H ARROW 5041-1843
KEY HALF 5041-1835
KEY HALF GY LIT 5041-0286
K/H RRROW 5041-1843
KEY/HALF GR 5041-0508

KEY CAP-HALF GRAY-LIT 5041-0319

NETWORK-RES 16-DIF330.0 OHM X 8 316B331
NETWORK-RES B-5IP4, 7K OHM X 7 208R4712
RESISTOR 4.64K 1% ,125W F TC=0+-100 C4-1/8-T0-4541-F
RESISTOR 21.BK 1% .125W F TC=G+-100 C4-1/8-TG-2152-F
NETWORK-RES B-SIP22.0K OHM X 7 208R223

NETUWORK-RES 8-5IP68.0K COHM X 7 208R633

RESISTOR B8.1K 1% ,125W F TC=0+-100 C4-1/8-T0-6812-F
RESISTOR 464 1% .125W F TC=0+-100 C4-1/8-T0-464R-F
RESISTOR 186K 1% .125W F TC=0+-106 C4-1/8-T0~1963~F
RESISTOR BB.1K i% .125W F TC=0+-100 C4-1/8-TO-E812-F

RESISTOR 1B6.2K 1% .125W F TL=0+-100 C4-1/8-T0-1622-F
RESISTOR 5.11K 1% .125W F TC=0+-100 C4-1/8-T0-5111-F
RESISTOR 348 1% 1254 F TC=0+-100 C4~-1/8-T0-348R-F
RESISTOR 348 1% .125UW F TC=0+-100 C4-1/8-T0-348R-F
RESISTOR 248 1% .1250 F TC=0+-100 C4-1/8-T0~-348R-F

ALMP36 S5041-1843
RIMP3T 5041-1835%
R1MP38 5041-0285
AlMP39 5041-1843
AlMP40 5041-0508

ALMP41 5041-0319

R1R1 1810-0402
R1R2 1810-0205
A1R3 0688-3155
A1RY 0757-0199
A1RS 1810-0207

R1R6 : 1810-0208
A1RT 0757-0461
R1RE 0698-0082
AIRY 0f98-3453
ALR10 07567-0481

LWk —~m ~ O&a~epd WNOERN -3~

PR PRl R e m RRN e ReRRR e

RlRL1 0757-0447
ALR12 0757~0438
AlR1Z2 0668-3445
AlR14 0698-3445
AIR15 0698-3445

AL1R1E 0698-3445
A1R17 1810-0229
A1R18 1810-0402
A1R19 1810-6402
ALR20 1810-0402

RiR21 1810-0402
RL1R22 1810-0402
A1R23 1810-04902
A1R24 1810-0402
A1R25 1810-0402

R1R26 1810-0402
Ai1R27 1810-0402
H1R28 0757-0280

LV RS TLL RA LER SRy N

RESISTOR 348 1% .125W F TC=0+-100 C4-1/8-T0-348R-F
NETWORK-RES 8-5IP330.0 OHM X 7 208A331
NETWORK-RES 16-DIP330.06 OHM X 8 3168331
NETWORK-RES 16-DIP330.0 OHM 316B331
NETWORK-RES 16-DIP330.9 OHiM 3168331

OHM 316BI3L
OHM 3168331

8

g

NETWORK-RES 16-DIP330. g
OHM 8 3168331

8

8

3

8

0

NETWORK-RES 16-DIP330.
NETWORK-RES 16-DIP330.
NETWORK-RES 16-DIP330.
NETWORK-RES 16-DIR330.

OHM 3168331
OHM 3168331

NETWORK-RES 16~DIP330C.0 QHM 316B331
NETUWORK-RES 16-DIP330.0 OHM 316B331
RESISTOR 1K 1% .125W F TC=0+-100 C4-1/8-T0-1001-F

Woor oIOSOIm OIm NS
oo ocooco o
KX XXEKXH XX

2450AT0 27304
AIRZS NOT ASSIGNED
27424 AND 4ABOVE
ATIRZS 0598-3444 RESISTOR 316 1% .125W F TC=0+-100 0BG8-3444

PUSHBUTTON SWITCH P.C, MOUNT 5080-9426

IC LCH TTL LS CoM CLERR 8-BIT SN74LS259N
DISPLAY-NUM-SEG 10-CHRR .43~H RED 1996-0753
SOCKET-DSPL 14-CONT DIP DIP-SLDR 1200-1027
DISPLAY-NUM-SEG 10-CHER .43-H RED 1990-9753
SOCKET-DSPL 14-CONT DIP DIP-SLOR 1200-1027

A151-A1S41 5060-39436

AlUL 1820-1728
R1U2 1990-0753
1206-1027
A1U3 1990-0753
1200-1027

ALU4 1999-0753
1200-1027
RLUS 1980-0753
1200-1027
A1UB 1880-0753
1200~1027

DISPLAY-NUM-SEG 10-CHAR .43-H RED 1990-0753
SOCKET-DSPL 14-CONT DIF DIP-SLDR 12060-1027
DISPLAY-NUM-SEG 10-CHRR .43-H RED 1950-0793
SOCKET-DSPL 14-CONT DIP DIP-SLDR 1200-1027
DISPLAY-NUM-SEG 10-CHRR .43-H RED 1890-0753
SOCKET-DSPL. 14-CONT DIP DIP-SLDR 1200-1627

IC LCH TTL LS COM CLERR 8-BIT SN74LS258N
DISPLAY-NUM-SEG 10-CHRR .43-H RED 1990-0753
SOCKET-DSPL 14-CONT DIP DIP-SLBR 1200-1027
DISPLAY-NUM-SEG 10-CHAR .43~ RED 1890-6753
SOCKET-DSPL 14-CONT DIP DIP-SLDR 1200-1027

coocooo oCcoow -

ALU7 1820-1728
AlUg 1980-06753
1206-1027
A1U9 14990-0753
1206~1027

oooow

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part

Designation Number Description Mfr Part Number

19980-0753
1200-1027
1890-0753
1200-1027
1980-0753
1200-1027

DISPLAY-NUM-SEG 10-CHAR . 1980-0753
SOCKET-DSPL 14-CONT DIP 1200-19027
DISPLAY-NUM-SEG 10-CHAR . 1980~-90753
SOCKET-DSPL 14-CONT DIP 1290-1027
DISPLAY-NUM-SEG 10-CHAR . 1990-0753
SOCKET-DSPL 14-CONT DIP DIP-SLOR 1200-1927

LCH TTL COM CLEAR 8-BIT SNT4LSZ58N
LCH TTL COr CLEAR B-BIT SN74LSZ59N
LCH TTL CoM CLEAR 8-BIT SNT4LSEZ59N
LCK TTL CoH CLEAR 8-BIT SNT4LS259N
LCH TTL COM CLEAR B-BIT SNT4LS259N

LCH TTL COM CLEAR 8-BIT SHT4LE259N
LCH TTL COM CLEAR 8-BIT SNT4LSE50N
LCH TTL COM CLEAR 8-BIT SNT4LS250N
LCH TTL COM CLEAR 8-BIT SNTALS25 9N
COMPARATOR PRCN DUAL B-DIP-P PKG LM3I93N

GRTE TTL LS NOR QUAD 2-INP SN74LS02N
GATE TTL LS NAND QUAD 2-INP SNT4LS26N
GATE TTL LS NAND QUAD 2-INP ENT4LSZ26N
LCH TTL LS COM CLERR B8-BIT SN741.5259N
LCH TTL LS COM CLEAR B-BIT SN74LS259N

CCOR TTL LS 3-TO-8-LINE 3-INP SNT4LS138N
DCOR TTL LS 3-TO-8-LINE 3-TNP SNT4LS138N
DCOR TTL LS 2-TO-4-LINE DURL 2-~INP SNT4LS156N

1820-1729
1820-1729
1820-1729
1820-1729
1820-1729

1820-1729
1820-1729
1820-17249
1820-1729
1826-0412

1820-1144
1820-1417
1820-1417
1820-1729
1820-1729

1820-1216
1820-1216
1820-1427

WL WM FWWWN WRHWWW SOOoobo

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8903B

Replaceable Parts

Table 6-3. Replaceable Parts

Reference
Designation

HP Part

Number Mfr Part Number

Description

A2

A2 08903-B0L70 INPUT AMPLIFIER RSSEMBLY
(INCLUDES AZW3 AND AZW4, DOES

NOT INCLUDE R2RL OR M2AZ2)

CRAPACITOR-FXD 16UF +-10% 35VDC TA 150D156X8035R2
C MPE i.5U 600V 0160~-6370
CAPACITOR-V TRMR-PSTN ,8-4.5PF 1250V TPSG

08903-60170

0180-2195
01E0-6370
0121-0422

/2C30
A2C31
A2C32
R2C33

A2C34
A2C35
A2C36
A2C37
R2C38

Az2C39
R2C40
A2C41
R2C42
RA2C43-(C52

A2C53
R2CH4
R2C55
/2C56
A2C57

R2CS8-C60
R2CHL
A2C62-C6Y
A2CTo
A2L71-C78

ReC77
AZCTR
A2c78
R2C80
A2C8l1

0340-06689
0160-22R5

0160-4832
0160~ 478%
0160-2237
0160-4801

0121-0422
0340-0669
0160-47856
0i60-2236
0180-0228

0160-483%
01606-4832
¢160-4832
0180-2185
0160-5549
0160-4832
0160-4832
0160-4832
0150-4835
0160-4835

0160-4801
0160-4803
0160-4803
0160-4835

0150-4835
0150-4835
0160-4835
0160-4803

0160-4835
0160-483%
0160-4835
0180-2207
0180-2207

0i50-4835
0160~ 4786
0160-4835
01B0-483%

0180~0100

0i50-4835
0160-4835

0160-4834
0160-4819

0160-4791
0160-4835
0150-4835
0i160-4791
0160-4832

~D s WIOSEO

B I A = ] o0 ~a o

INSULATOR-XSYR SLBL-ORG-PCLYM

CRPACITOR-FXD

CRPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXOD

22PF +-5% 500vOC CER 0+-30

L01UF +-10% 100vDC CER
27PF +-5% 10QvDC CER 0+-30
1.2PF +-,25PF S00VDC CER
100PF +~5% Lt00vDC CER

NOT NCRMALLY LGRCED

CAPRCITOR-V TRMR-PSTN .8-4.5PF 1250V
INSUI.ATOR-XSTR SLBL-ORG-POLYM

CAPACITOR-FXD
CRPACITOR-FXD
CRPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FAD
CAPACTIOR-FXD
CAPACI TOR-+ XD
CAPRCITOR-FXD
CAPRCITOR-FXD
CAPRACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD

NOT RSSIGNED
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR~-FXD
CAPACITOR-FXD

CRAPRCITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD
NOT RSSIGNED

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-TXD
CAPACITOR-FXD
CAPACITOR-FXD

CARPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD
CAPARCITOR-FXD
NOT ASSIGNED

CAPACITOR-FXD
NOT RSSIGNED
NOT ASSIGNED
CRPACITOR-FXD
CRPACITOR-FXD

NOT RSSIGNED
CAPACITOR-FXD
NOT ASSIGNED
CAPACITOR-FXD
NOT RSSIGNED

CAPRCITOR-FXD
CARPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

27PF +-5% 100vDC CER (+-30
1PF +-,25PF 500vDC CER
22UF+-10% 15vDC TA

JAUF +-10% 50VDC CER
LO1UF +-10% 100vDC CER
L01UF +-10% 100vDC CER
150UF +-10% 35v0C TA
L0B3UF +-5% 100VDC
L01UF +-10% 100VOC CER
L0JUF +-10% 100VDC CER
L01UF +-10% 100VDC CER
JIUF +-10% S0vDC CER
J1UF +-10% 50VDC CER

100PF +-5% 1Q0VDC CER
BEBPF +-5% 100VDC CER 0+-30
B8PF +-5% 100VDC CER 0+-30
L1UF +-10% 50VDC CER

LLUE +-10% 50v0C CER
LAUF +-10% S0VDC CER
L1UF +-10% 350vDC CER
B8PF +-5X% 100vDC CER

L1UF +-10% 50VDC CER
JAUF +-10% 50VDC CER
LIUF +-10% 50VDC CER
10QUF+-10% 10VDC TR
100UF+-10% 10VDC TA

JIUF +-10% S0VDC CER
27PF +-5% 100vDC CER
J1UF +-10% 50vVDC CER
L1UF +-10% 50V0C CER

4.7UF+-10% 35vDC TA

LIUF +-10% S0vDC CER
J1UF +-10% 50vDC CER

L047UF +-10% 100vDC CER
2200PF +-5% 100VDC CER

10PF +-5% 100vDC CER 0+-30
JAUF +-10% 50vVDC CER

JAUF +-10% 50vDC CER

10PF +-5% 100vDC CER 0+-30
L01UF +-10% 100vDC CER

0340-0669
0160-2265

0160-4832
0160~-478%
G160-2237
0169-4801

TP5G

0340-0569
0160-4786
0i60-2236
1500226X3015B2

01B0-4835
0160-4832
0160-4832
1500156%90356R2
0160-8548
0160-4832
D160-4832
0150-4832
0150-4835
0160-4839

0160-4801
¢160-4803
0160-~4803
0160-4836

0160-4835
0160-4835
0160-4839
0160-4803

0160-4835
0160-4835
0160-4835
150D107X9010R2
1500107%49010R2

0160-4835
0160-4788
0160-483%
01690-4835

150D475X9635B2

0160-4835
0160-4835

0160-4824
0160-4818

0150-4781
D160-4835
01B0-4835
0160-4791
0160-4832

See introduction to this section for ordering information.
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Model 8903B

Mfr Part Number ‘

0160-47931
01604751
0160-4801

0160-4801
0169-6370
0160-2264

TPEG
0160-478%

Replaceable Parts
Table 6-3. Replaceable Parts

HP Part
Number

Reference

Designation Description

NOT RASSIGNED

A2CE3 NOT RSSIGNED

A2C84 0169-4791 CAPACITOR-FAD 10PF +-5% 100VOC CER (+-30
A2CB5 0160-4791 CAPACITOR-FXI 10PF +~5% 106VDC CER 0+-30
A2CBE 0160-4801 CAPACITOR-FXD 100PF +-5% 100VOC CER

R2C87 0160-4801 CAPRCITOR-FXD I00PF +-5% 100VDC CER
R2C88 0160-6370 C MPE L.5U 6oov

A2C39 0160-2264 CAPACITOR-FXD 20PF +-5% 500VDC CER 0+-30
A2C90 0121-p422 CAPACITOR-YV TRAMR-PSTN .8-4.5PF 1250V
R2CA1 0160~4786 CAPACITOR-FX0 27PF +-5% 100VDC CER 0+-30

R2Cg2 0121-0422 CAPACITOR-V TRMR-PSTN .8-4,45PF 1250V TP5G

A2C83
A2C94
A2CY5
A2C96

R2C97
A2C98
A2C98

0160-5549
G1B0-4832
0iB0-4832
0160-4832

0160-4835
0160-4835
016G-2237

SR ap0© =100 RS LD~ -

CAPACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD
CRPRCITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FAD

.0B8UF +-5% 100vDC

LGIUF +-10% 100vDC CER
SQ1UF +-10% 100vDC CER
L0IUF +-10% 100VDC CER

.JUF +-10% 50VDC CER
.1UF +-10% 50VDC CER
1,2PF +-,25PF S00VDC CER

0160-5549
016¢-4832
0160-4832
0160-4832

G160-4835
0180-4835
0160-2237

0160-4786

A2C100 0160-4785 CRPACITOR-FXD 27PF +-5% 100VDC CER 0+-30C
0L60-2235

RA2C101 0160-2236 CAPARCITOR-FXD iPF +-,25PF SG0VDC CER

R2C102 NOT NORMALLY LORDED

R2C103 0160-4801 CAPACITOR-FXD 100PF +-5% 100VDC CER
A2C104 G160-4832 CAPRCITOR-FXD .01UF +-10% 100YDC CER
A2C108 0180-47091 CAPRCITOR-FXD 10PF +-5% 100VDC CER 0+-30
R2C108 0160-4801 CAPRCITOR-FXD LOOPF +-5% 100VDC CER

Azclioe? 0160-4791 CAPACITOR-FXD 10PF +-5% 100VDC CER 0+-30
R2C108 0160-4801 CAPACITOR-FXD 100PF +-5% 100VDC CER
AZC158 0121-0527 CAPACITOR-Y TRIMMER-POLYCARBONATE FILM
AZC110 0121-5527 CAPACITOR-YV TRIMMER-POLYCARBONATE FILM

R2CR1 1901-0050 OIODE-SWITCHING 80V 200MR 2ZNS DO-35
A2CR2 1901-0050 DIODE-SWITCHING 80V 2G0MA 2NS 00~ 35
A2CR3 1901-0050 DIODE-~SWITCHING 80V 200MA 2NS DO-35
A2CRY 1901-0050 DIODE-SWITCHING 80V 200MA 2NS DO-35
R2CR5 1951-00650 DIODE-SWITCHING 80V 200MR 2NS DO-35

AZCRE 1801-0050 DICDE-SWITCHING 80V 200MA 2NS DO-35
AZ2CR7 1901-0050 DICDE-SWITCHING 80V 200MA 2NS DO-35
AZ2CRE NOT ASSIGNED

2A50ATQ 25204
A2CRY 1801-9376 DIODE-GEN PRP 35V 50MA DO-35
AZCRIG 18901-0050 DIODE-SWITCHING 80V 200MA 2NS DO-354
DIOGE-GEN PRP 35Y 50MA DO-35

A2CRIS 1901-03786
AZCRIZ 1801-005¢ DIODE-SWITCHING $0V 200MA 2NS DO-35

00~~~

0160-4801
0160-4832
0160-4791
G160-4801

0160~-4781
0160-4801
0121-0527
0121-05827

1801-0050
190t-0050
1901-0050
1901-0050
1801-¢050

1901-0050
1901-9050

WWWWLW -2~

W

1901-0376
1301-0050
1801-0376
1801-0050

26014 AND ABOVE
AZCRY 1801-0050
A2CRle 1801-0880
A2CRi? 190L-00590
A2CRIZ 1901-0880

R2CR13-CR17 NOT ASSIGNED
A2CR18 1901-90050 DIODE-SWITCHING 80V 200MA 2NS DO-35
A2CR19 NOT RSSIGNED

1801-0050
1901~-0880
19061-9050
1901-0880

DIODE-SWITCHING 80V 200MRA 2NS DO-35
DIODE-GEN PRP 1285MA DO-135
DICDE-SWITCHING 80V 200MR 2NS DG-39
DIODE-GEN PRP 125MA DO-35

18064-0050

RZCR20 NOT ASSIGNED
R2CRZ1 1901-005¢0 DIODE-SWITCHING §0V 200MA 2NS DC-35
AZCR22 1901-0050 DIODE-SWITCHING 80V 200MR 2NS DO-35
AZCR23 NOT RSSIGNED
RZCR24 1301-0050 DIODE-SWITCHING 80V 200MA 2NS DO-35

1901-9050
1901-0050

1861-0050

24504 TO 25204
AICRZS 1901-005¢
AICRZ6 1201-0378
A2ZCR2T 1801-0050
A2CcRr2e 18010376

1901-0050
1901-02375
1901-0050
1901-9376

DIODE~SWITCHING 80V 200MA 2NS D0-3%
DIODE-GEN PRP 35V 50MA DQ-35
DIODE-SWITCKING 80V 200MR 2NS DO-35
DICDE-GEN PRP 35v SOMA D0-35

26014 AND ABOVE
AZCR2ZS 1901-0880
RZCRZG 1361-0050
AZCR27T 1301-08890
AZCR28 1901-0050

A2CR29-CR34
RZCR3% 1801-00650

1901-0880

1901-0050
1901-0880
1801-0050

DIGDE-GEN PRF 125MA DO-38
DIODE-SWITCHING 80V 200MR 2ZNS DO-35
DICDE-GEN PRP 125MA DO-35
OI0DE~SWITCHING 80Y 200MA 2NS DO-35

NOT ASSIGNED

DIODE-SUITCHING 80V 200MA 2NS DO-35 18901-0050

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A2K1
A2K2
A2K3
n2K4
A2Kb

A2K6
A2KT
AzZLl
Az2L?

A2L3
AZMP1

A2MP2

AZMP3

AzZal
A2Q2
A2Q3
A2Q4
R2Q5

H2Q6
R2Q7, R2G9

A208
A209
R2Q10

REZR1
RZR2
AZR3
AZR4
R2RS

R2RE
AZR?
A2RB
A2RY
A2ZR10

AZR11
RZR12
RZR13
AZR14
AZR1S

AZR1B
RA2R1T
AZR18
AZRLY
R2ZR20

A2Re1
A2Re2
A2R23-R2%
AR26
AZR27

A2R28
A2R29
AZR30
A2R31
AZR32

A2R33
f2R34
AZR35
A2R3E
R2ZR37

0490-09186
0480-0316

§450-1484
0490-1424

0490-1484
0480-1484
9140-0114
9100-2430

9140-0114
4040-0748
1480-0116
4040-0750
1489-0116

0380-1773

1855-0277
1853-0459
1855-0277
1895-02717

1853-04549
08803-20035

185%9-0642
1855~ 0642

0757-0159
06959-0413
06949-0528
0693-8825

0699-0402
0699- 0405
0688-6348
0688-3455

0598-3152
0757-0465
0757-0290
0757-0465

0757-0833

0688-3150

0698-3150

0598-7145
0698-7195

069§-6447
0699-0412
0699-0412
0B698~7136
0638-7196

0689-0407
0698-7196
0598-7186
0§99-0409
0699-0409

pOO~N OSOM

e o

AAXNON FROWLO

oI L LA r N

RELARY-REED 1A 500MAR 100¥DC SVDC-COIL
RELAY-REED LA 500MA 100VOC SVDC-COIL
NOT ASSIGNED

RRLY 50W2A 5VOC

RRLY 50U2A 5viC

RRLY 50UW2RA 5vDC

RRLY 50UW2R 5vDC

INDUCTOR RF-CH-MLD 10UH 10% .1BBDX.385LG
INDUCTOR RF~CH-MLD 220UH 10%

INDUCTOR RF-~CH-MLD LOUH 10% . 1BBDX.385LG
EXTR-PC BD BLK POLYC .062-BD-THKNS
PIN-GRY .062-IN-DIR .25-IN-LG STL
EXTR-PC BD RED POLYC .062-BD-THKNS
PIN-GRV .062-IN-DIA .26-TN-1G STL

STGF .37%L PCB

NOT ASSIGNED

TRANSISTOR J-FET 2N5268 P-CHAN D-MODE
TRANSISTOR PNP SI PD=525MW FT=200MHZ
TRANSISTOR J-FET 2N5268 P-CHAN D-MODE
TRANSISTOR J-FET 2N5268 P-CHAN D-MODE

TRANSISTOR PNP SI PD=625MuW FT=200MHZ
TRANSISTOR-JFET DUAL N-CHAN D-MODE SI
{MAYCHED PARIR)

TRANSISTOR-JFET DUAL N-CHAN D-MODE TO-71
SEE A2Q7 (MATCHED PAIR)

TRANSISTOR-JFET DUAL N-CHAN O-MODE TO-71

NOT RASSIGNED

RESISTOR 1K 1% .5W F TC=0+-100
RESISTOR 112.32K .1% 1W F TC=0+-25
RESISTOR 37,.B8K .1% .25W F TC=0+-25
RESISTOR 681K 1% .125W F TC=0+-100

RESISTOR 281.07K .1% .S5W F TC=0+-25
RESISTOR 15.93K .1% .25W F TC=0+-25
RESISTOR 3K .1% .125W F TC=0+-235
RESISTOR 261K 1% .125W F TC=0+-100
NOT ASSIGNED

NOT ASSIGNED

RESISTOR 3.48K 1%
RESISTOR 100K 1%
RESISTOR 6,19 1%
RESISTOR 190K 1%

NOT ASSIGNED
RESISTOR §,11K 1%
NOT ASSIGNED
NOT ASSIGNED
RESISTOR 2.37K 1%

NOT ASSIGNED
RESISTOR 2.37K IX
NOT RASSIGNED
RESISTCOR 21.5 1%
RESISTOR 21.5 1X

RESISTOR 493 .14
RESISTOR 483 1%
RESISTOR 21.5 1%
RESISTOR 21.5 1%

RESISTOR 21.5 1%
RESISTOR 21.5 1%
RESISTOR 1.3224K
RESISTOR 1.3224K

.125l F TC=0+-100
.125W F TC=0+-100
L1254 F TC=0+-100
L1250 F TC=0+-100

.5u F TC=0+-100

L1250 F TC=0+-100

L1250 F TC=0+-100

.05W F TC=0+-100
L0BW F TC=0+-100

RESISTOR B83.8 .1% ,125W F TC=0+-25

.25 F TC=0+-25
.50 £ TC=0+-25
.05W F TC=0+-100
.08W F TC=0+-100

RESISTOR 1.749K .1X .25U F TC=0+-25

.05 F TC=0+-100
.05 F TC=0+-100
L1% .25UW F TC=0+-25
L1% 25U F TC=0+-25

0490-0916
0490-0916

0490-1484
0450-1484

0430-1484
0490-1424
9140-0114
9100-2439

9140-0114
4049-0748
1480~0116
4040-0750
1480-G1i86

0380-1773

ZNB268
1863-0459
2N52E68
2NB2E8

1853-0459
1855-0418

1865-0642
1855-08647

0757-0159
0693-0413
0699-0526
0698-8829

0689-0402
0689-0405
0698-5348
C4-1/8-T0-2613-F

C4~1/8-T0D-3481-F
C4-1/8-T0-1003-F
MFaCc1/8-T0-6181-F
C4-1/8-T0-1003-F

0757-0833

C4-1/8-T0-2371-F

C4-1/8-T0~2371-F

C3-1/8-TO-21R5-F
C3-1/8-T0-21R5-F

0698-6447
0699-0412
0699-0412
C3-1/8-T0-21R5-F
C3-1/8-TQO-21R5-F

0689-0407
C3-1/8-TO-21R5-F
C3-1/8-TO-21R5-F
0699-0409
0699-0409

See introduction to this section for ordering information.
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Replaceable Parts

Table 6~3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AZR3B
RZR3Y
A2R40
R2R41
RZR42

R2R43
A2R44
AZR45
A2RA6
A2R47

AZR48
AZR3G
AZRS0
AZR51
RZR52

[2RE3
A2R54
R2R55
A2R56
A2R57

A2R58
AZR59
RAZRGO
R2R6 1
R2RB2Z

RZRAE3~RED
R2RE7
A2RES
A2REY
R2R7)-R74

RZR75
A2RTB
AZRT7-R79
RZRE0
RZRE1

AZREZ
R2RE3
A2RE4-86
R2RE7
R2REB8-RY2

R2RS2
R2RS3
RZRI94
A2RAIG
A2RIB

A2RYT
A2RYE
AZRIG
AZRLGO
RZR101

AZR102
R2RL103
A2R104
A2R105
A2R10B

A2R107
AZR108
AZR109
A2R1L0
RZR1LL

0757-0280
0757-0280
0698-8835
0658-8835
G688-0513

2100-0552
2100-3355
0668-7196
0698-8835
0688-7265

059B8-7186
0757-0289
1810-0207
0B698-7256

0698-7253

0698-7404
0699-0411

QB98-E358
0E98-£447
0757-0280
0898-7186
0598-7186

0757-0438
0757-0438
6757-0438

0698-3157
0757-0447

0757-0439
0757-0441

0757-0280
0757-0442

0757-0280

0698-7253

0B98-725%5
0698-7255
0698-0413
0699-6528

0628-8825
0689-0402
0757-0159
0757-0833
0757-0465

0757-0465
0698-7254
0698-7254
0698-7252
0598-7263

R R A

PO RO W

MM~ oSO

[ RS TIsaTaYe))

RESISTOR 1K 1X .125W F TC=0+-100
RESISTOR 1K 1% .125W F TC=0+-100
RESISTOR SK .1% .125W F TC=0+-10
RESISTOR 8K .1% .125W F TC=0+-10
RESTISTOR 4.98K 1% .iW F TC=0+-10

RESISTOR-TRMR 50 10% C SIDE~ADJ 1-TRN
RESISTOR-TRMR 108K 10% C SIDE-ADJ 1-TRN
RESISTOR 21.5 1% .05W F TC=0+-100
RESISTOR 5K 1% ,125W F TC=0+-10
RESTISTOR 18.2K 1% 080 F TC=0+-100

RESISTOR 21.5 1X .05W F TC=0+-100
RESISTOR 1K 1% .125W F TC=0+~100
NETWORK-RES 8-SIFP22.0K QHM X 7
RESISTOR 6.81K 1% .05W F TC=0+-100
NOT RSSIGNED

NOT RSSIGNED

RESISTOR 5.11K 1% .05W F TC=9+-100
NOT ASSIGNED

RESISTOR 1.005K 1% .125W F TC=0+-50
RESISTOR B34 .1% .25W F TC=0+-25

RESISTOR 400 .1ix% .125W F TC=0+-25
RESISTOR 683.8 .1% .125W F TC=0+-25
RESISTOR 1K 1% .125UW F TC=0+-100
RESISTOR 21.5 1% .05W F TC=0+-140
RESISTOR 21.5 1% .05W F TC=0+-100

NOT ASSIGNED
RESISTOR 5.11K 1% . F TC=0+-100
RESISTOR 9.11K 1% . F TC=0+-100
RESISTOR 5.11K 1% . F TC=0+-100
NOT RSSIGNED

RESISTOR 19.8K 1% . F

RESISTOR 16.2K 1% . F

NOT ASSIGNED

RESTSTOR 6.81K 1% | F TC=0+-100
RESISTOR 8.25K 1% F TC=0+-100

NOT ASSIGNED
RESISTOR 1K 1% .125W F TC=0+-100
NOT ASSIGNED
RESISTOR 10K 1% .125W F TC=0+-100
NOT ASSIGNED

NOT ASSIGNED

RESISTOR 1K 1% .125W F TC=0+-100
NQT ASSIGNED

NOT ASSIGNED

RESISTOR 5.11K 1% .05W F TC=0+-100

TC=0+-100
TC=0+-100

NOT ASSIGNED

RESISTOR B.18K 1% ,05W F TC=0+-100

RESISTOR 6.19K 1% ,05W F TC=0+-100

RESISTOR 112.32K 1% il F TC=0+-23

RESISTOR 37.68BK 1% .25 F TC=0+-25

RESISTOR 881K 1% ,125W F TC=0+-100
RESISTOR 281.07K .1% .5UW F TC=0+-25

C4-1/8-70-1001-F
C4-1/8-T0-1001-F
G628-8835%
0668-8835
0688-0513

2100-0552
2100-3355
C3-1/8-TO-21RS-F
0698-8835
C3-1/8-T0-1622-F

C3-1/8-TO-21R5-F
C4-1/8-T0-1001-F
208R223

C3-1/8-T6-6811-F

C3-1/8-T0-5111-F

MF4C1/8-T2-100SR-B
0699-0411

0698-6355
0688-6447
C4-1/8-T0-1001-F
C3-1/8-TD-21R5-F
C3-1/8-T0O-21R5-F

C4-1/8-TG-5111-F
C4-1/8-T0-5111-F
C4-1/8-T0-5111-F

C4-1/8-T70-1962-F
C4~-1/8-T0-1622-F
C4-1/8-T0-B811-F
C4-1/8-T0O-8251-F
C4-1/8-70-1001-F
C4-1/8-T0-1002-F

Ca-1/8-T9-1001-F

C3-1/8-T0-5111-F

C3-1/8-T0-6191-F
C3-1/8-TO-6191-F
0698-0413
0B99-0526

0B98-8825
06Y989-0402

RESISTOR 1K 1%
RESISTOR 5.11K

RESISTOR §.62K
RESISTOR 5.62K
RESISTOR 4.64K
RESISTOR 5.11K

RESISTOR 100K 1%
RESISTOR 100K 1%

LSWF TC=0+-100

1% .50 F TC=0+-100
L125W F TC=0+-100

L1250 F TC=0+-100
1% .05W F TC=0+-100
1% 05w F TC=0+-100
1% . 05W F TC=0+-100
1% .05 F TC=0+-100

0757-015%
0757-0833
C4-1/8-T0-1003-F

C4-1/8-T0-1003-F
C3-1/8-T0-5621-F
C3-1/8-T0-5621-F
C3-1/8-T0-4641-F
€3-1/8-T0-5111-F

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A2R1A2
RPR113
AZ2R114
AZ2R11S
AZR1lE

RZR117
A2R118
A2R118
A2R120
A2R121

A2RL22
AZR123
R2R124
RZR125
ReR126

AZ2R127
A2R128
A2R1729
A2R130
R2R131

R2R132
RZR133
AZR134

AZTRL
R2TP2
R2TP3
A2TP4
RZTPS

A2ULS

A2UL6
A2ULT
R2ULB
R2U19
AZU20

A2VRI
AZYR2

A2Wl
A2uw2
A2u3
A2u4

fA2razal
AZXAZAZ

0598-7253
0B98-7136
0638-7196
0598-7253
0695-7198

0698-7196
0698-7253

0659-0405

DEOB-H348
0698-3455
0698-7256
0698-725%
0698-725%

0698-7267
0638-7284
069§-7284
0E9§-7284
0698-7284

0658-7260
06E8-7260
0698-7188

1251-0660
1251-0600
1251-0600
1251-0600
1251-0600

1251-0600
1251-0600

1826-0421,
1826-0783
1826-0759
1825-0783

1826-0783
1826-0413

1826-0783
1826-1012

1826-1012
1826-0783

1820-1202
1§20-2795

i826-0758
1826-6932
1826-0759
1826-0413

1902-0029
1902-09029

B8159-0005

1258-0209
1258-0209

1251-60865
1251-6085

(LN T L - COoOR Ao <

W W MO oD N 00 00000 -

[ ]

(AR 0w < o & N [C=R=NT]

RESISTGR 5.1lK 1% .054 F TC=0+-100
RESISTOR 21.5 1% .05W F TC=0+-100
RESISTOR 21.5 1% .05W F TC=0+-100
RESISTOR 5.1iX 1X .058W F TC=0+-100
RESISTOR 21.5 1% .05W F TC=0+-100

RESISTOR 21.5 1% .094W F TC=0+-100
RESISTOR 5.11K 1% .95W F TC=0+-100
NOQT RSSIGNED

NOT ASSIGNED

RESISTOR 15.93K .1% .25 ¥ T(C=0+-25

RESISTOR 3K .4% .125W F TC=0+-2§

RESISTOR 261K 1% .125uW F TC=0+-100
RESISTOR B.81K 1% .05U F TC=0+-100
RESISTOR 6. 19K 1% .05W F TC=0+-100
RESISTOR 6.19K 1% .05W F TC=0+-100

RESISTOR 19,.6K 1% .05W F TC=0+-100
RESISTOR 100K 1% .0S5W F TC=0+-100
RESISTOR 100K 1% .05W F TC=0+-100
RESISTOR 100K 1% .05W £ TC=0+-100
RESISTOR 100K 1% .05W F TC=0+-100

RESISTOR 10K 1% .05W F TC=0+-100
RESISTOR 10K 1% .05W F TC=0+-100
RESISTOR 10 i% .0GW F TC=0+-100

CONNECTOR-SGL CONT PIN 1,14-MM-BSC-SZ
CONNECTOR-SGL CONT PIN 1. 14-MM-BSC-SZ
CONNECTOR-SGL CONY PIN 1, 14-MM-BSC-SZ
CONNECTOR-SGL CONT PIN 1. 14-MM-BSC-5Z

CONNECTOR-SGL CONT PIN
CONNECTOR~SGL CONT PIN

. 14-MM-B5C-SZ
. 14-MM-BSC~52Z

IC CONV RMS/DC 14-DIP-C PKG

NOT RSSIGNED

IC OP AMP LOW-NQISE 8-DIP-C PKG

1€ COMPARATOR GP QUAD 14-0IP-C PKG
IC OP AMP LOUW-NOISE 8-DIP-C PKG

IC OP AMP LOW-NQISE 3-OIP-C PKG

IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG
NOT ASSIGNED

IC OP AMP LOW-NOISE 8-DIP-C PKG
ANRLOG SWITCH 4 SPST 16-PIN

RNALOG SWITCH 4 SPST 16-PIN

IC OP AMP LOW-NOISE 8-0IP-C PKG
NOT ASSIGNED

IC GATE TTL LS NAND TPL 3-INP
IC DRVR TTL F LINE DRVR OCTL

1

1

1
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ

1

1

IC COMPARATOR GP QUAD 14-DIP-C PKG
IC QP AMP PRCN 8-DIP-C PKG

IC COMPARATOR GP QUAD 14-DIP-C PKG
NOT RSSIGNED

IC OP AMP LOW-BIAS-H-IMPD TO0-99 PKG

DIODE-ZNR 12V 5% PD=1lW IR=5UR
DIODE-ZNR 12V 5% PD=1U IR=5UR

RESISTQR-ZERO OHMS 22 AWG LERD DIA
NOT RSSIGNED

JUMPER-REMOVABLE 2 POSITION; .200 IN
JUMPER-REMOVABLE 2 POSITION; .200 IN

CONNECTOR 10-PIN M FOST TYPE
CONNECTOR 10-PIN M POST TYPE

sQ
s5Q
sq
sa
sQ

SG
5Q

C3-1/8-T¢-5111-F
C3-1/8-TO-21R5~F
C3~1/8-T0-21R5-F
C3-1/8-T0-5111-F
C3-1/8-TO-21R&-F

£3-1/8~T0-21R5-F
C3~1/8-T9-%111-F

0699-0405

06598-6348

C4~-1/8-T0-2613-F
C3-1/8-T)-B811-F
C3-1/8-T0-6191-F
C3-1/8-T0-6191-F

C3-1/8-T0-1862-F
C3-1/8-T0-1003~F
C3-1/8-T0-1003-F
€3-1/8-T0-1003-F
C3-1/8-T2~1003~F

€3-1/8-79-1002~F
C3-1/8-T0-1002-F
0693-7188

1251-0600
1251-0600
1251-0600
1251-0800
1251-0600

1251-0600
1251~0600

RDE3ERT
¥R5534ACN
Lr3397
XRE534ACN

XR5534RCN
HRAZ-2605-5

ARG534ACN
1826-1012

1826-1012
¥R5534ARCN

SHT4LSLO0N
1820-2735

LM339]
oP-27FZ
LM3397
HAZ-2605-5

1802-0029
1892-0029

8159-0005

1268-90209
1258-0208

1251-G0ES
1251-6068

See intraduction to this section for ordering information,

rev.25MARS6
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A2A1
oR

A2A2

A2A1

A2A2

A2A_C1
AZAZC2
A2a7C3
AZATL4

R2ACS

08303-60124

08903~-60124

0160-7018
0160-7018
0160-4787
0160-4835
0160-4835

0160-7018
0160-7018
0160-7018

OPTION 010 OR 050

400HZ HIGH-PASS FILTER,
{OPTION 010 GNLY)

400HZ HIGH-PASS FILTER
{OPTION 050 ONLY)

CAPACITOR-FXD .022UF +~2% 100VDC POLYC
CAPACITOR-FXD .022UF +-2% 10QvDL POLYC
CAPACITOR-FXD 22PF +-%% 160VDC CER 0+-30

CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

. AUF +-10% 50vVDC CER
AUF +-10% 50VDC CER

LQ22UF +-2% 100YDC POLYC
L022UF +-2% 100vDC POLYC
LQ22UF +-23% 100VDC POLYC

0B903-60124

0B9C3-60124

0160-7018
0160-7C18
01E0-4787
0160-4835
0160-4835

0LEO-7018
0L60-7018
0L60-7018

0160-4787
0160-5048

AZA_Cl1 0160-5048
AZR_C12 0180-2661
A2A_C13 0180-2662

A2R_J1 1251-6063

AR R1 0688-71986
A2R_R2 0698-7196
A2R_R3 0699-0403
A2A_R4 0698-8586
A2A_RS 0693-7255

A2A_RB 2100-3351
A2ATRT 0599-0404
A2A_RSE 0698-7853
R2A_RA 0698-0410
R2A_R10 0698-0408
R2A_U1 1826-0783
RZA_U2 1826-0783

CAPACITOR-FXD 22PF +-5% 100YDC CER 0+-30
CAPACITOR-FXD .033UF +-3% 100VDC

CAPACITOR-FXD . 039UF +-2% 100¥DC
CAPACITOR-FXD LUF+-10% S0VDC TA
CAPACITCR-FXD 1UF+-10% §0VDC TR

CONNECTOR 10-PIN F POST TYPE

01B0-4787
01B0-5046

0160-5046
D1ROGS LAS0K
D1ROGS1AS0K

1251-6063

C3-1/8-T0-21RS-F
C3-1/8-TO-21R5-F
0699-0403
0698-8586
C3-1/8-T0-6191-F

2100-3351
0699-0404
MFAC1/8-T2-10152-B
0693-0410
0699-0408

oNes popbb LS

RESISTOR 21.5 }X .0BW F TC=0+-100
RESISTOR 2).5 1X .08W F TC=0+-100
RESISTOR 45,2K 1% .28W F TC=0+-25
RESISTOR 4. 7iK 1% .125W F TC=0+-100
RESISTOR B.19K 1% .05l F TC=0+-100

RESISTOR-TRMR 500 10X C SIDE~ADJ 1-TRN
RESISTOR 29,.3K ,1%X .25l F TC=0+-25
RESISTOR 101,5K .1% .1254 F TC=0+-50
RESISTOR 938 ,1% .25W F TC=0+-25
RESISTOR 4.28K .1% .25 F TC=0+-2%

XR5534ACN
ARS534ACN

IC OP AMP LOW-NOISE 8-DIP-C PKG
IC OP AMP LOW-NOISE B-DIP-C PKG

oW W~ Hwo Mo Ll

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8%903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A2A1
oR
A2A2

A2A2

A2R C1
AR C2
A2A_C3
R2A_C4
AZATCH

AZA_CE
AZATCT
AZA_CS
AZA_CY
A2A_C10

A2A_CL1
R2A_C12
A2A_C13
A2A_C14

A2A_11

A2R_R1
A2R_R2
A2R_R3
A2R_R4
R2A_RS5

A2A_RE
A2A_RT
AZA_RS
AZA_RY
A2A_R10

A2R_R11

A2A_RLE
A2A_RL7
AZA_RLE

AZA_U1

08903-E60125

08803-B0125

01B]-6326
0160-5201
0160-6327
0160-4758
0160-4622

0160~-6324
0160-6606
D160-0578
0160-0578
0160-E606

0160-6505
0160-6608
0180-2661
0180~-2661

1251-6063

0757-0448
0757-0448
0638-7236
2100-3351
0698-7243

0698-7353
0698-7267
0698-3515
0757-0200
0598-3515

0598-7240
0698-8607
0698-7270
0698-4508
0698-4489

0B98-7254
0E98-71496
0698-7136

1826-1290

NS WoEW e R s T o~ tnwn - (SR8 B R R R O HEDWN

» moow

OFTION 011 OR 051

CCITT WEIGHTING FILTER
(OPTION 011 ONLY)

CCITT WEIGHTING FTiTER
{OPTION 051 ONLY)

C MPC 10BOP S0V

CAPACITOR-FXD .01UF +-1% 200vDC

C MPC 4000P 50V

CAPACITOR-FXD BE8COPF +-1% 200VDC
CAPACITCR-FXD . IUF +-1¥% 160VDC MET-POLVYC

C MPC S60P S0V

CAPACITOR-FAD . 0Q2UF 200vDC
CRPRCITOR-FXD .047UF +-1X% 50VDC
CRPRCITOR-FXD . 04TUF +-1¥% 50V0C
CRPACITOR-FXD .02UF 2060VDC

CAPACITOR~FXD .02UF 200VDC
CAPACITOR-FXD . 02UF 200VDC
CAPACITOR-FXD 1UF+-10% 50VDC TR
CAPACITOR-FXD 1UF+-10% 50V0OC TA

CONNECTOR 10-PIN F POST TYPE

RESISTOR 18.2K 1% .125W F TC=0+-107
RESISTOR 18.2K 1X .125W F TC=0+-100
RESISTOR 1K 1% .05W F TC=0+-100
RESISTOR-TRMR 500 10% C SIDE-ADJ 1i-TRN
RESISTOR 1.95K 1% .0S5W F TC=0+-100

RESISTOR 19K 1% .125W F TC=0+-100

RESISTOR 19.6K 1% ,05W F TC=0+-100
RESISTOR 5.9K 1X .125W F TC=0+-100
RESISTOR 5.62K 1% ,125W F TC=0+-100
RESISTOR 5.9K 1% .125W F TC=0+-100

RESISTOR 1.47K 1% ,05W F TC=0+-100
RESISTOR 4,.5K 1% ,126W F TC=0+-25
RESISTOR 26.1K 1% .05W F TC=0+-100
RESISTOR 78.7K 1% .125W F TC=0+-100
RESISTOR 28K 1% .125W F TC=0+-100

RESISTOR 5.62K 1% 0%l F TC=0+-100
RESISTOR 21.5 1% .05W F TC=0+-100
RESISTOR 21.5 1% .05W F TC=0+-100

IC OF AMP LOW-BIAS-H-IMPD QUARD 14-DIP-P

08803-60125

08903-60125

0160-5326
0160-5201
¢160-6327
0160-4759
0160-4622

0160-6324
0160-EB0B
0160-0578
0160-0578
0150-6606

0160-6606
0160-6606
DIROGSLRSOK
D1ROGS LIRS 0K

1251-6083

C4-1/8-T0-1822-F
C4-1/8-T0-1822-F
C3-1/8-T0-10C1-F
2100-3351

C3-1/8-T0-1961-F

MF4C1/8-T0-1892-F
(3-1/8-TO-1862-F
C4-1/8-T0-5901-F
C4-1/8-T¢-5621-F
C4-1/8-T3-5901-F

C3-1/8-T0-~1471-F
0698-8607

C3-1/8-T0-2612-F
Ca-1/8-TO-T872-F
C4-1/8-T0-2802-F
(3-1/8-7T0-5621-F
$3-1/8-TC-21R5-F
€3~-1/8-T0O-21R5-F

TL7L.04C40

See introduction to this section for ordering information.

rev.25MARBG

* Indicates factory selected value




Model 8903B

Replaceable Parts

Table 6-3. Replaceable Parts

Reference

Designation Mfr Part Number

Description

A2A1
OR
A2A2

A2A1 0B903-60126

OPTION 012 OR 052

CCIR WEIGHTING FILTER
(OPTION 012 ONLY)

CCIR WEIGHTING FILTER
(OPTION 052 ONLY)

0830360126

A2A2 08903-60126 08803-60126

Aa_CL 0180-2661
A2A_C2 0180-266¢
A2ACI 0160-5323
A2R7C4 0150-4750
A2RTCSH 0160-5324

CAPACITOR-FXD 1UF+-10% 50YDC TR
CAPRCITOR-FXD 1UF+-10% S0vDC TA
C MPC 2000P 50V
CRPACITOR-FXD G800PF +-1% 200vDC
C MPC 550P 50V

CAPACITOR-FXD BROOPF +-1% 200VDC
C MPC 2400P 50V
CAPACITOR-FXG .02UF 200VDC

CONNECTOR 10-PIN F POST TYPE

D1ROGS1ARL0K
D1R0OGS1ASO0K
0160-6323
0160-4758
0160-6324

N160-4758
0160-632%
016C-B60B

A2R_Ch 0160-4753
A2R_C7 0169-6325
A2A_C8 0160-6606

R2A_J1 1251-60€3 1251-6063

A2A_R1
A2AR2
R2AR3
A2ATRS
A2ATRS
AZA_R6
AZA_RT
A2ATRS
AZATRY
AZATR10

A2A_R1L
AZATRIZ
AZATRIZ
AZATR14

AZATRIS
A28 R16
AZR_UL

0598-7196
fE98-718B6
vb9B-5466
0698-7257
0§98-7282

0698-7228
2100-33590
0698-7239
0698~7257
0698-3259

0698-7245
0698-7257
0698-7250
0898-3484
0698-4430

063g-724%
1826-1290

[ R =Rl Y8 Lad NS b= C2 OO - L] [AR-NLVEL RV,

B LY.

X .

RESISTOR 21.5 1X
RESISTOR 21.5 1%
RESISTOR 5.7K 1%

L05W F TC=0+-100
L05W F TC=0+-100
.125W F TC=0+-100

C3-1/8-TO-21R5-F
C3-1/8-TO-21R5-F

RESISTOR 7.5K 1% .05W F TC=0+-100
RESISTOR 82.5K 1% .08W F TC=0+-100

RESISTOR 383 1% ,05W F TC=0+-100
RESISTOR-TRMR 200 10% C SIDE-ADJ 1-TRN
RESISTOR 1.33 .05W F TC=0+-1090
RESTSTOR .05W F TC=0+-100
RESISTOR L1250 F TC=0+-100

05 F TC=0+-100
05U F TC=0+-100

,05W F TC=0+-100
RESISTOR L125W F TC=0+-100
RESISTOR 1.91K 1% .125W F TC=0+-100

RESISTOR 1.62K 1% .05W F TC=0+-100
IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIR-P

7.
7.
RESISTOR 2.
RESISTOR 7.
RESISTOR 3.
B.

1

r4-1/8-T0-5701-F
(3-1/8-T0-7501-F
C3-1/8-T0-82352-F

C3-1/8-TO-3B3R-F
2160-3350

C3-1/8-T0-1331-F
£3-1/8-T0-7501-F
Ca-1/8-TO-7871-F

C3-1/8-Tg-2371-F
C3-1/8-T08-7501-F
C3-1/8-T0-3831-F
C4-1/8-T0-6651-F
C4-1/8-T0-1911-F

C3-1/8-TO-1621-F
TLTLO4C40

See introduction to this section for ordering information.

rev.25MAREG
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Model 839038 Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part

Desighation Number Mfr Part Number

Description

A2A1
OR
A2A2

A2A1 08903-60127

OPTION 013 OR 053

C+MESSRGE WEIGHTING FILTER
(OPTION 013 ONLYY

C-MESSAGE WEIGHTING FILTER
{OPTION 053 ONLY)

08363-60127

AZA2 08303-60127 0B8903-60127

(OPTION 013 OR 953)

CAPACITOR-FAD 1UF+-10% 50YDC TA
CAPACITOR-FXD 1UF+-10% 50VDC TR
CAPACITOR-FAD .0223UF +-1% 200v0DC

C MPC 3000P 50V

CAPRCITOR-FXD . LUF +-1% 1B60VDC MET-POLYC

0180-26561
01B0-2E6L
0160-5032
0160~-6322
0160-4B622

0160-6321
0160-5032
0160-5032
0160-6606
AZA_C10 0160-6606

DIR0GSLAS0K
DiR0GSIAS0K
G160-5032
0160-5322
0160-4622

0160-6321
D160-5032
0160-5032
0160-6606
01606806

1251-6063

C3-1,/8-TO-21R5-F
€3-1/8-TO-21R5-F
MFaC1/8-T59-1252-B
C3-1/8-T0-3482-F
C3-:/8-T0-1471-F

2100-3351

C MPC 958P 50V

CRAPACITOR-FXD .0223UF +-1% 200vDC
CRPACITOR-FXD .0223UF +-1% 200vDC
CAPACITOR-FXD . 02UF 200vDC
CAPACITOR-FXD . 02UF 20GVDC

RZA_J1 1251-6063 CONNECTOR 10-PIN F POST TYPE
AZA_R1 06598-7194%
AZA_R? N698-7186
AZ2A_R3 0638-8191
A2A_R4 0698-7271
A2A_RS 0698-7240

A2A_RE 2100-3351

RESISTOR 21.5 1% .G5W F TC=0+-100
RESISTOR 21.5 1% ,05U F TC=0+-100
RESISTOR 12.8K 1% ,125W F TC=0+-25
RESISTOR 34.8K 1% .05W F TC=0+-100
RESISTOR 1.47K 1% .05W F TC=0+-100

RESISTOR-TRMR 500 10%¥ C SIDE-ADJ 1-TRN

LI AL od 00 - EoE R R L] [=0 Sk~ N N3]

AZA_RT
AZA_RE
AZA_RY
AZA_R10

0h3§-7243
07ET-0213
0638-447]1
0757-0273

RESISTOR 1.98K 1%
RESISTOR 3.01K 1%
RESISTOR 7.15K 1%
RESISTOR 3.01K 1%

.05 F TC=0+-100
L128W F TC=0+-100
L125W F TC=0+-100
L125W F TC=0+-100

C3-1/8-T0-1961-F
C4-1/8-T0-3011-F
C4-1/8-T0-7151-F
C4-1/8-T0-3011-F

A2R_Ril 0698-7234
AZ2R_R12 0698-4020
AZ2A_R13 0698-7267
AZA_R14 0757-0454

R2A_UL 1826-1280

RESISTOR 829 1% .05W F TC=0+-100

RESISTOR 9.53K 1% ,125W F TC=0+-100
RESISTOR 19.BK 1% .05UW F TC=0+-100
RESISTOR 33.2K 1% .125W F TC=0+-100

IC OF AMP LOW-BIAS-K-IMPO QURD 14-DIP-P

C3-1/8-TC-825R-F
C4-1/8-T6-9531-F
C3-1/8-T0-1962-F
c4-1/8-T0-3322-F

B WRRN ADROO

TL7LD4C40

See introduction to this section for ordering information. * Indicates factory selected value

rev.25MARB6




Mode! 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A2A1
OR

A2A2

A2A1

A2A2

AZA_C1L
AZATC2
AZA_C3
A2A_C4
AZA_CS
A2A_C6
R2ACT
A2A_C8

A2A_T1

AZ2R_R1
A2A_R2
A2A_R3
RZA_R4

RZA_RS

AZA_RS
A2A_R7
A2A_RE
A2AR_RY
A2A_RL0

A2a_RLiL
A2ATR12
A2ATR13
AZAR14
AZATR1S

A2A R16
A2A_U1L

08903-60162

08903-60162

018025661
0180-2661
0160-6323
0160-4759
0l60-6324

0160-4759
0i60-5325
G160-B6606

12651-6063

0698-7196
0698-7195
059854565
0698-7257
0698-7282

0698-7228
2100-3350
0898-7239
0698-7257
0638-3259

06G8-7243
0698-7257
0F98-7252
0598-3424
0598-4430

0698~7252
1826-129¢

WNRXR® = Bas WweoOo!

M o~ ~N@NNN o U

C MPC 2000P 5
C MPC 560F S0V

. MPC 2400P 50

RESISTOR 21.5 1%
RESISTOR 21.5 1X
RESISTOR 5.7K 1%
RESISTOR 7.5K 1%
RESISTOR 82.5K 1%

RESISTOR-TRMR 290
RESISTOR 1.33K
RESISTOR 7.
RESISTOR 7.

RESISTOR 3.48K LX
RESISTOR 7.65K 1¥%
RESISTOR 4.64K iX
RESISTOR 6.B5K iX
1.
4,

RESISTOR 1.51K 1%
RESISTOR 64K 1%

OPTION 014 OR 054

CCIR/ARM WEIGHTING FILTER
(CPTION 014 ONLY)

CCIR/ARM WEIGHTING FILTER
{OPTION 054 ONLY?}

CAPACITOR-FXD 1UF+-10X SOVDC TA
CAPACITOR-FXD 1UF+-10% 50vDC TR

ov
CAPACITOR-FXD 6800PF +-1% 200VDC

CAPACITOR-FAD 6800PF +-1% 200VDC
v

CRPACITOR-FX0 .02UF Z00VDC

CONNECTOR 10-PIN F POST TYPE

L05W F TC=0+-100
L05W F TC=0+-100
.125W F TC=0+-100
.05W F TC=0+-100
.05W F TC=0+-100

RESISTOR 464 1% .05W F TC=0+-100

10% C SIDE-ADJ 1-TRN
L0580 F TC=0+-100
.DEW F TC=0+-100
.1258W F TC=0+-100

.05l F TC=0+-100
054 F TC=0+-100

L0580 F TC=0+-10G
.125W F TC=0+~100
. 125 F TC=0+-100

L08W F TC=0+-100

IC OP AMP LOW-BIARS-H-IMPD QUAD 14-DIP-P

0890360162

08903-601862

DiRJGS1IAB0K
DiR0GS1AGOK
0160-6323
0160-4768
0166-6324

0160-47589
0160-6325
0160-6606

1251-6063

C3-1/8-70-21R5-F
C3~1/8-TO~-21R5-F
C4-1/8-T0-5701-F
€3-1/8-T0-7501-F
C3-1/8~TG-8252-F

C3-1/8-TO~-464R-F
2100-3350

C3-1/8-T0-1331-F
C3-1/8-T0-7501-F
Ca-1/8-T0-7871-F

C3-1/8-T0-348}-F
€3-1/8-T0-7501-F
£3-1/8-T0-4641-F
C4-1/8-T9-6B51-F
C4-1/8-T9-1911-F

C3-1/8-T0-4641-F
TLTLO4CA0

See introduction to this section for ordering information.

rev.25MAR86

* Indicates factory gelected value




Model 3903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A2A1
OR

A2A2

A2A2

A2A2

AZA_C1
AATC2
A2ATC3
AZATCH
AZATCS

A2A_C6
AATCT
A2ATCE

A2A_T1

AZA_R1
RZA_R2
REA_R3
RZA_R4
RZR_RS

A2A_RG
A2A_R7
A2A_RE
A2A_RY
R2A_R10

08903-60161

08903-60161

0150-6326
0160-6324
0150~-0578
0150-0578
0160-0578

0160-0578
0180~-2661
0180-2661

1251-6063

0698-7262
0698-7215
2100-3351
0698-~7243
0698-7257

0698-7254
0698-7260
0698-725¢2
0698-7253
0698-7275

N -3 ~ g n

-

OO O RS 6

RESISTOR
RESISTOR

RESISTOR
RESTSTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

OPTION 015 OR 055

"AY WEIGHTING FILTER
(OPTION 015 ONLY)

"A" WEIGHTING FILTER
{OPTION 055 ONLY)

C MPC 1060P 50V
C MPC 560P 50V
CAPACITOR-FXD .047UF +-1X 50VDC
CAPACITOR-FXD .047UF +-1% 50VDC
CAPACITOR-FXD .047UF +-1% 50VOC

CAPRACITOR-FXD .0470F +-1X 50VDC
CAPACITOR-FAD 1UF+-10X S0VDC TR
CAPRCTTOR-FAD 1UF+-10% 50VOC TR

CONNECTOR 10-PIN F POST TYPE

12.1K 1% .05W F TC=0+-100
133 1% .05U F TC=0+-100

RESISTQR-TRMR 500 10% C SIDE-ADJ 1-TRN

1.9BK 1% .05W F TC=0+-100
7.5K 1% .05W F TC=0+-1G0

5.62K 1% .05W F TC=0+-100
10K 1% .05W F TC=0+-100

4,64K 1% .0SW F TC=0+-100
5,11K 1% .05W F TC=0+-100
42.2K 1X .05W F TC=0+~100

08903~60L61

08903-60161

0160-6328
0160-6324
0160-0578
0160-0578
0166-0578

0160-05878
D1RGGS1AS0K
D1ROGS1ABIK

1251-6063

€3-1/8-T0-1212-F
C3-1/8-TO-133R-F
2100-3351

C3-1/8-T0-1361-F
C3-1/8-T0-T501-F

C3-1/8-T0-5621-F
C3-1/8-T0-1002-F
C3-1/8-T0-4641-F
€3-1/8-T0-8111~-F
C3-1/8-T0-4222-F

C3-1/8-70~1333-F
(3-1/8-T0-1473-F
C3-1/8-TO-21RS-F
C3-1/8-T0-21R5-F
C3-1/8-T0-2152-F

TL7L04C40

A29_R1L
A2ATR1Z
AZA_R13
A2ATR14

AZA_RI1S
R2A_UL 1826~1290

RESISTOR 133K L% .05W F TC=0+-100
RESISTOR 147K 1% .05UW F TC=0+-100
RESISTOR 2%.5 1% .05W F TC=0+-100
RESISTOR 21.5 1% .05l F TC=0+-100
RESISTOR 21.5K 1% .05W F TC=0+-100

IC QP AMP LOW-BIRS-H-IMPD QUAD 14-DIP-P

0688-7287
0698~7288
0698-7196
0698-7196
0698-7268

O GOWEe A~

See introduction to this section for ordering information. #* Indicates factory selected value

rev.25M ARB6




Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

Description

Mfr Part Number

08903-60163

0160-4834
0180-0048
0180-00489
0160-4834
0150-479%

0160-4832
0160-4832

0160-4832
QlE60-3832

9160-4590
0160-5032
0160-3293
0160-3918
0160-4735

$160-4832
0160-4832
0160-4795
0160-4832
0160-4832

0160-4781

0160-4832
0160-4832
0160~4590

0160-5032
0160-3283
0160-3918
0180-0374
0180-0094

0160-4832
0160-4832
0160-4832
0160-4832
0l60-4814

0160-4795
01B60-4832
0160-4832
01B60-4807
0160-4807

0160-4343
01R0-5527
0160-4832
0160-4832
0160-3510

0160-4233
0160-3531
0160-5528
0160~-4832
0150-4832

0160-4832
0160-4832
0160-4835
0L60-4835

Gl60-0577
0160-4832
0160-4832
0160-5559

AWUNGE mafs B SRORS PVOEN- SR BR omowoon P

SRS

[RERR NN

SANRO WaaON

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACTTCR-FXD
CAPRCITOR-FXD

CAPRCITOR-FXD
CAPARCITOR-FXD
NOT ASSIGNED
CAPACITOR~FXD
CAPACLITOR-FXD

CAPRCTITOR-FXD
CAPRCITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD
CAPARCITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FX0
NOT ASSIGNED
CRAPRCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPARCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPRCITOR-FXD

CAPRCITOR-FXD
CAPACLTOR-FXD
CAPACITOR-FXD
CAPRCITOR-FX0
CAPRCITOR-FXD

CRPRCITOR-FXD
CRPARCITOR-FXD
CRPARCITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FRD
CAPACITOR-FXD
CAPACITOR-FXD

NOT ASSIGNED
CAPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACTTOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

NOTCH FILTER ASSEMBLY

.047UF +-10% 100VDC CER
20UF+75-10% 50VDC AL
20UF+75-10% S0VDC AL
L047UF +-10% 100VDC CER
4.7PF +-_5PF 100VDC CER

L0IUF +-10% 100vDC CER
LQLUF +-10% 100vDC CER

L01UF +-10% 100VDC CER
LOLIUF +-10% 100vDC CER

C18UF +-1% 200VDC
.0223UF +-1% 200VDC
2470PF +-1% 100vDC MICA
355PF +-1% 100vDC MICA
4.7PF +- .5PF 100vDC CER

L01UF +-10% 100vDC CER
L01UF +-10% 100vODC CER
4.7PF +-.S5PF 100v¥DC CER
.01UF +-10% 100vDC CER
LOLUF +-10% 100VOC CER

10PF +-5% 100VOC CER 0+-30

LO0LUF +-10% 100vDC CER
L0LUF +-10% 100vDC CER
L18UF +-1% 200vDC

L0223UF +-1% 200VDC
2470PF +-1% 100vDC MICA
355PF +-1% 100VDC MICR
L0UF+-10% 20vDC TA
100UF+75-10% 25vVDC AL

CQLUF +-10% 100VDC CER
COLUF +-10% 100vDC CER
LOLUF +-10% 100VDC CER
L0LUF +-10% 100vDC CER
150PF +-5% 100VDC CER

4. 7PF +- 6PF 100VDC CER
L0L1UF +-10% 100vDC CER
LQLUF +-10% 100vOC CER
33PF +-57% 100vDC CER 0+-30
33PF +-5% 100vDC CER 0+-30

CLUF +-5% 100vOC MET-POLYC
L033UF +-5% 100vDC

L01UF +-10% 100¥DC CER
C0AUF +-10¥% 100VDC CER

3UF +-10% 50vDC MET-POLVYC

L4TUF +-5% S0vDC MET=-POLYC
2UF +-5% 50vDC MET-POLYC
L22UF +-5% 100VDC

LQ1UF +-10% 100VDC CER
LOLUF +-10% 100VDC CER

LOLUF +-10% 100VOC CER
LQ1UF +-10% 100v0DC CER
JUF +-10% H0vVDC CER
JIUF +-10% 50vDC CER

1.8UF +-20% 50VDC
CDIOF +-10% 100VDC CER
L0LUF +-10% 100vDC CER
.82UF +-5% 100vDC

08963-60163

0150-4834
30D2066050CC2
3002066050CC2
0160-4834
0160-4785

0160-4832
0160-4832

0L60-4832
0160-4832

0160-4589
0160-5032
0160-3293
0160-34918
0160-4785

0160-4832
0160-4832
0160-4795
6160-4832
0160-4832

0160-4791

0160-4832
0160-4832
0160-459¢0

0166-5032
0160-3293
0160-3918
15001081802082
3001076025002

0160-4832
0160-4832
0150-4832
0160-4832
0160-48214

0160-4795
0160-4832
0160-4832
0160-4807
0160-4807

0160-4343
0160-5527
0160~4832
G160-4832
5160-3510

0160-4233
0160-3531
0160-5528
0160-4832
0160-4832

01606-4832
0160-4832
GlEQ-483%
0160-4838

0160-0577
03160-4832
0160-4832
0160-5559

See introduction to this section for ordering information.

% Indicates factory selected value




Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Numbert

o0

Description

Mfr Part Number

R3ICR2
RICR3
RICR4
R3ICRS

A3CRG
A3CR7
A3CRE
A3ICRY
A3CR10

A3CR11
A3CR12
A3CR13
A3CR14
A3CR15
A3CR16

A3L1
A3L2

AzMPL
AltP2
AIMP3
A3aL

1801-0033
1901-0033
1901-0050
1901-0050
1901-9050

1901-9050
1901-0050
1801-0050

1801-0050
1991-0050
1991-0050
18010050
1801-0518

190:~0518

9140-0114
9100-2430

4040-0743
1480-0116
4040-0751
1480-0116
0403-0026

1855-0414
185%-0414
1855~0414
1855-0420
1855-0420

1855-0414
1855-0414
1855-0414
1855-0414
1855-0414

1855-0420
1855-0420
1855-0420
1855-0420
1855-042¢0

1855-0420
1855-0420
1855-0420
1855-0420
1855-0420

1855-0420
1855-0420
1865-0420
1855-0420
1855-0420

1855~0420
1855-0420
1855-0420
1855~0420
1855-0420

1855-0420
1855-0420
1855-0420
1855-0420
1855-0420

) G0 22 [T Rt Lt
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DIODE-GEN PRP 180V 200MA DO-7
DIODE-GEN PRP 180V 200MA DO-7
DIODE-SWITCHING B0V 200MA 2NS
DIODE-SWITCHING 80V 200MA 2NS
DIODE-SWITCHING 80V 200MA 2NS

DIODE-SWITCHING 80V 260MA 2NS
DIONE-SWITCHING 80V 200MA NS
PIODE-SWITCHING 80V 200MA 2NS
NOT ASSIGNED
NOT ASSIGNED

DIODE-SWITCHING 200MA
DIODE-SWITCHING 200MA
DIODE-SWITCHING 20001
DIODE-SWITCHING 80V 200MA
DIODE-SM 516G SCHOTTKY

PICDE-5M 5IG SCHOTTKY

INDUCTOR RF=CH-MLD 1C0UH 10X .1B6DX.3BSLG
INDUCTOR RF-CH-MLO 220UH 10X

EXTR=-PC BD BLK POLYC ,062-BD-THKNS
PIN-GRV .0B2-IN-DIA .25-IN-LG STL

PIN-GRV .0B2-IN-DIA .25-IN-LG STL
PLUG-HOLE BDR-HD FOR .187-D-HOLE NYL.

TRANSISTOR J-FET 2N4393 N-CHAN D-MODE
TRANSISTOR J-FET 2N4393 N-CHAN D-MODE
TRANSISTOR J-FET 2N4393 N-CHAN D-MODE
TRANSISTOR J-FET 2N4381 N-CHAN D-MCDE
TRANSISTOR J~FET 2N4391 N-CHAN D-MCODE

TRANSISTOR J-FET 2N4383 N-CHAN D~MODE
TRANSISTOR J-FET 2N4393 N-CHAN D-MODE
TRANSISTOR J-FET 2M4383 N-CHAN D-MODE
TRANSISTOR J-FET 2N4383 N-CHAN D-MODE
TRANSISTOR J-FET 2N4383 N-CHAN D-MODE

TRANSISTOR J-FET 2N43391 N-CHAN G-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET N24391 N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRRANSISTOR JT-FET 2N4391 N-~CHAN D-MODE

TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET 2N439i N-CHAN D-MODE
TRANSISTOR J-FET 2N4381 N-CHAN D-MQDE
TRANSISTOR J~FET 2N4391 N-CHAN D-#1ODE
TRANSISTOR J-FET 2N439t N~-CHAN D-HODE

TRANSISTOR J-FET 2N4391 N-CHAN D-~MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISYTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE

TRANSISTOR J-FET 2N4391 N~CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSTSTOR J-FET 24381 N~CHRN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE

TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN $B-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE

1901-0033
1901-0033
1901-0050
1901-0050
1801-0050

1801-0050
18901-0050
1801-0050

1861-0050
1901-0050
1901-0050
1901-0089
1901-0518

1901-0518

9140-0114
9100~-2430

4040-0748
1480~0116
4040-0751
1480-0116
207-120241-03-0101

2N4393
2N4393
2N4382
1855-0420
1855-0420

2N4393
2N4393%
2N4393
2N4383
2N4393

1865-042¢
1855-0420
1855-0420
1855-0420
1885-0429

1855-0429
1855-0420
1855-0420
18%5-0420
1855-0420

1855-0420
1855-0420
1855-0420
1855-0420
1855-0420

1855-0420
1855-0420
1855-0420
1855-0420
1895-0420¢

18550420
1855-0420
1855-0420
1855-0420
1855-04290

See introduction to this section for ordering information.

* Indicates factory selected value

rev.25MARS86.




Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

0698-3152
1810-0208
1810-0208
QB98-3160
QB98-3160

0E98-B360
0B98-6360
0698-0084
JB9B-6360
0757-0280

0698-8204
0698-8205
0688-8047
0688-8049
0658-8053

0688-8050
0688-84958
0698-8827
0767-0280
0B688-6360

0668-6350
0698-6380
0658~6360
0688-6360
0688-8204

0688-8205
0698-8047
098-8049
GB98-8053
0638-8050

0698-8958
069g-8827
0757-0280
0757-0280
0757-0442

0757-0280
0698-3157
0698-3157
0f98-3157
0698-3187

0757-0438
0757-0442
0757-0442
0757-0438
0757-0442

0757-04E5
07570280
07570485
0698-0084
0698-0084

0698-6380
0538-6360
0598-3180
0757-0465
0698-3200

0757-02789
0757-0458
UGYB-3245
0757-0442
0698-3454
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RESISTOR

RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESTSTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
BESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESTSTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTCOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTCR

3.48K 1% . 125W F TC= 0+ 100

NETWORK-RES 8-SIPG&.0K OHM X
NETWORK-RES 8-SIPGE.O0K OHM X 7

31.6K 1% .1250 F TC=0+-100
31.6K 1% .125W F TC=0+-100

10K .1% .125W F TC=0+-2&
10K .1% .125W F TC=0+-2%
2.15K 1% .1254 F TC=0+-100
10K 1% . 125W F TC=0+-25
1K 1% .125W F TC=0+-100

7.98K 1% ,125W F TC=0+-25
15.98K . 1% ,125W F TC=0+-25
32K .1% .128UW F TC=0+-25
B4K .1% .125W F TC=0+-25
128K . 1% .1256 F TC=0+-25

286K 1% . 125 F TC=0+-25
S11K 1% 1250 F TC=0+-100
1M 1% 1250 F TC=0+-100
1K 1% . 125W F TC=0+-100
10K 1% .125W F TC=0+-25

10K 1% .125W F TC=0+-25
10K 1% .125W F TC=0+-25
10K .1% .125W F TC=0+-25
10K 1% ,125W F TC=0+~-25
T.98BK 1% .125W F TC=0+-25

15.88K 1% 1280 F TC=0+-25
32K 1% .125W F TC=0+-25
B4k 1% .125W F TC=0+-25
128K 1% .12BW F TC=0+-25
256K 1% .125W F TC=0+-25

511K 1% .125W F TC=0+-100
1M 1% .125W F TC=0+-100
1K 1% .125W F TC=0+-100
1K 1% 1250 F TC=0+-100
10K 1% 1280 F TC=0+-100

1K 1% .125W F TC=0+-100

19.6K 1% .125W F TC=0+-100
19.6K 1% .125W F TC=0+-100
19.6K 1% .125W F TC=Q+-100
19.86K 1% .125W F TC=Q+-100

5,11K 1% ,125W F TC=0+-100
10K 1% .125W F TC=0+-100
10K 1% .125W F TC=0+-100
B.11K 1% .125W F TC=0+-100
10K 1% .125W F TC=0+-100

100K 1% .125W F TC=0+-100

.125W F TC=0+-100
2.16K 1% .25l F TC=0+-100

10K 1% .125U4 & TC=0+-235
10K 1% .125W F TC=0+-25
31.6K 1% .125W F TC=0+-100
100K 1% 1250 F TC=0+-100
8K 1% .1250W F TC=0+-100

3.16K 1X 1250 F TC=0+-100
51.1K 1% .125W F TC=0+-100
20.5K 1% .125W F TC=0+-100
10K 1% .125W F TC=0+-100

216K 1% .125UW F TC=0+-100

Ca-1/8-T0-34B1-F
208AE823
208RES3
C4-1/8-T0-3162-F
C4-1/8-T0-3162-F

0898-6360
0E98-6360
C4-1/8-T6-2151-F
0698-6360
C4-1/8-70-1001-F

MF4C1/8-T9-7981-B
MF4C1/8-T9-15981-B
HF4C1/8-T9-3202-B
HF4Cl/8-T9-6402-B
MF4C1l/8-T9-1283-8

MF4C1/8-T9-2553-8
0698-8458
0698-8827
C4-1/8-T0~-1001-F
0E98-8360

0B98-6360
0B38-6360
DB98-5360
0B98-6360
MF4C1/8-T3~7981-B

MF4C1/8-TO-15881-8B
MF4C1/8-T9-3202-B
MF4C1/8-TO-6402-B
MF4C1/8-T8-1283~B
MF4C1/8-T9-2563-B

0698-88258
0638-8827
C4-1/8-70-1001-F
C4-1/8-T0-1001-F
C4-1/8-70-1002-F

C4-1/8-T0-1001-F
C4-1/8-T0-1962-F
C4-1/8-T0G-1962-F
C4-1/8-T0-1962-F
C4-1/8-T0~-1962-F

£4-1/8-T0O-5111-F
C4-1/8-T0-1002-F
C4-1/8-T0-1002-F
C4-1/8-T0-5111-F
C4-17/8-T0-1002-F

C4-1/8-T0-1003-F
C4-1/8-T0-1001-F
C4-1/8-T0-1003-F
C4-1/8-T0-2151-F
C4-1/8-T0-2151-F

0698-63E0
0698-6360
C4-1/8-T0-3162-F
C4-1/8~T0-1003-F
C4-1/8-T0-8001-F

C4-1/8-T0-31i61-F
C4-1/8-TO0-5112-F
Ca-1/8-T0-2052-F
C4-1/8-TO-1002-F
Ca-1/8-T0-25153-F

See introduction to this section for ordering information.
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Model 8903B

Mfr Part Number Q

C4-1/8-T0-10063-F
2100-13355
2100-3355
C4-1/8-T0-1963-F
C4-1/8-T0-1963-F

Replaceable Parts
Table 6-3. Replaceable Parts

HP Part
Number

Reference

Designation Description

RESISTOR 100K 1% .125W F TC=0+-100
RESISTOR-TRMR 100K 10% C SIDE-ADJ 1-TRN
RESISTOR-TRMR 100K 10% C SIDE-ADJ 1-TRN
RESISTOR 1% . 12BW F TC=0+-100
RESISTOR i% .125W F TC=0+-100

RESISTOR 511 1% 125U F TC=0+-100

A3REL 0757-0485
R3RE2 2100-3335
R3RE3 2100-335%5
R3RE4 0588-3453
A3RES 0698-3453

A3RGH 0757-0418

NSO

C4-1/8-TO~511R-F

R3RE7
A3RES
RA3RET
A3R70

R3RT71
R3RTZ
A3R73
A3RT4
A3RTS

A3R7E
A3R7T7
AIR7E
A2R79
A3RE0

R3RE1
A3RE2
A3RE3
A3RE4
A3RE5

A3RBE
A3RE7
A3RE.

0757-0418
0757-0416
0757-0416
9757~0290

0767-0290
0757-027%
07570278

0757-043%

0757-04383
0688-3157
0888-3157
0757-0856
0757-0956

07571084
0757-1084
0757-0278
0757-0278
0598-8869

0598-88E49
0757-0416
0757-0416

[ RN

RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR

RESTSTOR

RESISTOR
RESISTOR
RESTSTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR

RESISTOR 2

511 1% ,1254 F TC=0+-100
5411 1% . TC=0+-100
511 1% . TC=0+-100
6.18K 1% . F TC=0+-100

TC=0+-100
TC=0+-100
TC=0+-100

6.18K 1% . F
F
F
b. 81K 1% F TC=0+-100
F
F
F

3.168K 1% .
3.16K 1% .

NOT ASSIGNED

1% . TC=0+-100

. 1% . TC=0+-100
19.6K 1% . TC=0+-100
22K 2% .125W F TC=0+-100
22K 2% .125W F TC=0+-100

L47I 1% 1254 F TC=0+-100
1.47K 1% .125W F TC=0+-100
1.78K 1% .125W F TC=0+-100
1.78K 1% 1250 F TC=0+-100
2

L1BK,25% L1250 F TC=0+-100
15K .25% .125W F TC=0+-109

511 1% .125W F TC=0+-100
E11 1% .125W F TC=0+-100

C4-1/8-T0-511R-F
C4-1/8-T0-511R-F
C4-1/8-TO-511R-F
MF4C1/B8-T0-6191-F

MF4CL/8-TO-B191-F
C4-1/8-T0-3161-F
C4-1/8-T0-3161-F

Ca-1/8-T0-5811-F

C4-1/8-T0~6811-F
Ca-1/8-T0-1862-F
C4-1/8-T0-1862-F
C4-1/8-T0-2202-G
C4-1/8-T0-2202-G

Ca-1/8-T0-147]1-F
C4-1/8-T0-1471-F
C4-1/8-T0-1781-F
C4-1/8-T0-1781-F
0638-8869

0598-8868
C4-1/8-TG-511R-F
C4-1/8-T0-511R-F
0698-4339

RESISTOR 11.111K .1% .125W F TC=0+-50
RESISTOR 11.111K .1% .125W F TC=0+-50

RESISTOR 13.3K .1% .12%W F TC=0+-50

A3REY 0698-4339
A3RS0 06698-4339

A3RS 1 0698-8B55

0698-4339
0698-8655

A3R9Z
A3RS3
A3RY4
A3R85

RIREE
R3RET
R3RG8
A3RYY
A3R100

R3RLGL
A3R102

A3TPL
H3TP2
R3TP3
R3TP4
A3TPS

A3TP6
A3TP7
A3TF8
A3TFY
A3TP10

A3TR11
A3TP 12
A3TP13
A3TP 14
A3TF15

0E98-8655
0698-6360
0757-0280
0757-0279

0757-0280
0698-6380
0698-68630
0658-6360
C688-6360

06898-0594
0688-6630

1251~0600
1251-0800
1251-0800
1251-060Q
1251-060C¢

1251-0600
1251-0600
1251-0600
1251-0600
1251-0600

1251-05600
1251-06090
1251-06090
1251-0660
1251-0600

5
0
4
a
4
3
3
0
0
9
g
g
g
4
4
7
7
5
5
B
B
B
5
o}
3
4
3
B
[}
8
3
0
¢
0
4
0
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RESTISTOR 13.3K

RESISTOR 6.18K
RESISTOR 2.16K

RESISTOR 10K

RESISTOR 20K .
RESISTOR 10K .
RESISTOR 10K .

RESISTOR 20K

CONNECTOR-SGL
CONNECTOR~SGL
CONNECTOR-SGL
CONNECTOR-SGL
CONNECTOR-SGL

CONNECTOR-SGL
CONNECTOR-SGL
CONNECTOR-SGL
CONNECTOR-SGL
CONNECTOR-SGL

CONNECTOR-3GL
CONNECTOR-SGL
CONNECTOR-SGL
CONNECTOR-SGL
CONNECTOR-SGL

.1%

1%
1%

1%

.125W F TC=0+-50

RESISTOR 10K .1% .125W F TC=0+-25
L1280 F TC=0+-100
L128W F TC=0+-100

RESISTOR 1K 1% .125W F TC=0+-100
. L1250 F

TC=0+-25

1% .128W F TC=0+-25
1% .125W F TC=0+-25
1% .125W F TC=0+-25

CONT
CONT
CONT
CONT
CONT

CONT
CONT

PIN
PIN
PIN

RESISTOR 2.21K .1% .125W F TC=0+-25
1% 1250

F TC=0+-25

-14-MM-BSC~SZ
. 14-MM-BSC~S5Z
. 14-MM-BSC~52Z
. 14-1MM-BSC-52
. 14-MM-BSC-52

. 14-MM-BSC-52Z
. 14-MM-BRC-527
. 14-MM-BSC-5Z
. 14-MM-BSC-SZ
.14-MM-BSC~-S52

,14-MM-BSC-57
.14-MM-BSC-5Z
.14-MM-BSC-57
.14-MM-BSC-5Z
.14-MM-BSC-5Z

O ot o T S T SN T NI

GH98-8655
0698-6360
MFAC1/8-TO-B181-F
C4-1/8-T0-3161-F

C4-1/8-T0~-1001-F
0688-6360
0698-6630
0698-6360
0698~6360

0695-0584
0698-6630

1251~0600
1251-0600
1251-0600
1251-0600
1251-0600

1251-0600
1251-0600
1251-0600
1251-0600
1251-0600

1251-0600
1251-0600
1251-0600
1251-0600
1251-0600

See introduction to this section for ordering information.

* Indicates factory selected value




Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

1826-1491
1826-0029
1B26-0025
1826-0014
1826-0783

1826-0662
1826-0109
1826-0412
1826-0014
1826-0138

1826-0783
1826-0783
1826-0662
1826-0438
1826-0138

1826~0138
1826-0421
1826-0785
1825-0740

O = MO O L0 03 G WD D OO LW wuroNagn

QP AMP GP DIP-PKG

OP AMP LOW-DRIFT T0-99 PKG
OP AMP LOW-DRIFT TO-89 PKG
MULTIPLIER 14-DIP-C PKG

OF AMP LOW-NOISE §-DIP-C PKG

OP RAMP LOW-BIARS-H-IMPD TO-93 PKG
QP AMP WB TO-99 PKG

COMPRRATOR PRCN DURL 8-DIP-P PKG
MULTIPLIER 14-DIP-C PKG
COMPRRATOR GP QURD 14-0DIP-P PKG

OP AMP LOW-NOISE 8-DIP-C PKG
0P AMP LOW-NDISE 8-DIP-C PKG
0P AMP LOW-BIAS-H-IMPD TC-99 PKG
COMPARATOR GP QUAD 14-DIP-P PKG
COMPARATOR GP QUAD 14-0IP-P PXG

COMPARATOR GP QUAD 14-DIP-P PKG
CONV RMS/DC 14-DIP-C PKG

0P AMP LOW-BIRS-H-IMPD DUAL §-DIP-C

SWITCH RNLG DUAL 16-DIP-C PKG

LM201AL
LM208ARH
LM2OBRH
MC1595L
XRE534ACN

1826-0852
HAZ-2625-B0693
LM393N

MC L5850

LM338N

XRES34ACN
¥RE534ACN
1826-0662
LM338N
LM339N

LM339N
AD536AT
TLOT2RCIG
IH5043C0E

See introduction to this section for ordering information.
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Model 89038 Replaceable Parts
Table 6-3. Replaceable Parts

Mfr

Reference HP Part C i
D Qty Description Code Mfr Part Number

Designation Number

A4  08903-60128 - SERIAL PREFIX 2450A TO 2720A (HP8903B)

R4 08903-60128 |3 1 OUTPUT AMPLIFIER/VOLTMETER RSSEMBLY | 28480 I 08903-60128

A4 08903-60128 - SERIAL PREFIX 2507A TO 2728A (HP8903E)

R4C1 0180-2207
R4C2 0180-0100
R4C3 0180-0374
A4cCa 0180-0100
0180-0291

CAPACITOR-FXD 100UF+-10% 10vDC TA 56289 150D107X8016R2
CAPACITOR-FXD 4,7UF+-10% 35vDC_TA 62849 150D47549035B2
CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 140D106X802082
CAPRCITCR-FXD 4.7UF+-10% 35VDC TA 56289 150D475X9035B2
CAPRCITCR-FXD LUF+-10% 35VDC TR 56289 1500105X9035R2

0180-0291
9180-0291
0180-0281
0160-4803
0160-2238

CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 1560105X8035RA2
CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 150D109%8035R2
CAPACITOR-FXD 1UF+-10% 35vDC TA 56289 1500305X9035R2
CAPACITOR-FXD 47PF +-5% 100VDC CER 0+-30 28480 0160-4805
CAPACITOR-FXD 1PF +-,25PF S00vDC CER 6160-2236

GO I W W T

0180-0374
0160~-4843
0160~5876
0160-5409
0150-0336

CRPACITOR-FXD 10UF+-10% 20VDC TA 150D106%802082
CAPACITOR-FXD ,47UF +80-20% 50VDC CER 0160-4843
CAPACITOR~FXD 1300PF +-1% 50VDC CER 0160-5876
CAPACITOR-FXD 3000PF +-5% 50VDC CER 0160~-5409
CAPACITOR-FXD 100PF +~1% 300VOC MICA 0160-0336

0160-4679
Q160-4456
0160-0335
0160-3046
G160-4456

CRPACITOR-FXD 270PF +-1% 300VDC MICA 0160-4679
CAPACITOR-FXD 750PF +-1% 300VDC MICR 0160-4455
CAPACITOR-FXO 9LPF +-1% 309VDC MICA 0+70 0160-0335
CAPACITOR-FXD 250PF +-1% 100vVOC ™MICA 0160-3046
CAPRCITOR-FXD 750PF +-1% 300vDC MICA 0160-4456

CAPACITOR-FXD 1UF +-5% 100VDC MET-POLYC 0166-3324
CRAPRCITOR-FXD 6.8PF +-,5PF 100vDC CER 0160-4798
CRPACITOR-FXD 1UF +-5% 100VDC MET-POLYC 0160-3324
CAPACITOR-FXD 2.2PF +-,25PF 100VDC CER 0160-4799
CAPACITOR-FXD GOUF+-10% BVDC TR 150DB06XI006B2

CAPACITCR-FXD 23UF+-10% 10VOC TR 1500336X301062
CRPRCITOR-FXD LUF +-5% 100VOC MET-POLYC 0160-3324
CAPACITOR-FXD 47PF +-5% 100vDC CER 0+-30 0160-4809%
CAPACITOR-FX0 47PF +-5% 100vDC CER (+-30 ] 0160-4805
CAPACITOR-FXD , LUF +-10% 50VDC CER 0160-4835

OO AR UL~
RRMRE NERR

0160-3324
0160-4793
0D160-3324
0D160-47989
0180-2206

0180-0229
0160-3324
0160-4805
0160-4305
0160-483%
0160-4835 CAPRCITOR-FXD .1UF +-10% S0VDC CER 0160-483%
NOT ASSIGNED
CAPACITOR-FXD 2.2PF +-.25PF 100VDC CER 0160-4799

CAPACITOR-FX0 §0UF+-10% BVOC TA 150D#06X3006B2
CAPACITOR-FXD .1UF +-10% S0vDC CER 0i60-4835

0160-4798
0180-2206
0160-4835

0160~-4835
0160-2236
0180-2207
0160-4805
6160-4783

CAPACITOR-FXD . 1UF +-10% S0VOC CER 0160-483%
CAPRCITOR-FXD 1PF +-.25PF S00VDC CER 9160-2236
CAPACITOR-FXD 100UF+-10% 10VDC TA 150010 7THI010R2
CAPACITOR-FXD 47PF +-5% 100VDC CER 0+-30 0160-4805
CARPACITOR-FXD 6.8PF +~,5PF 100V¥DC CER 0169-4793

CAPACITOR-FXD 150PF +~5% 100VDC CER 0160-4814
CRPACITOR-FXD 330PF +-5% 100VDC CER D160-4810
CAPACITOR-FXD . 1UF +-10% 50vDC CER 0160~-4835
CAPACITOR-FXD .1UF +-10% 50VDC CER 0160-4835
CAPACITOR-FXD 1UF+-10% 35vVDC TA 1500105%X9035R2

0160-4814
0160-4810
0160-4835
0160-4835
0180-0281

0160-4835
0180-46805
0160-4835
0180-483%
0160-4799

CAPRCITOR-FXD . 1UF +~10% S0VDC CER 01604835
CAPACITOR-FXD 47PF +~5% 100VDC CER 0+-30 0160-4805
CAPACITOR-FXD .1UF +-10% 50VDC CER 0160-4835
CAPACITOR-FXD .1UF +-10% 50VDC CER G160-4835
CAPACITOR-FXD 2.2PF +-.2EBPF 100VvDC CER 0160-4739

CAPACITOR-FXD 1BUF+-10% 20VDC TA 1500156X3902082
CAPACITOR-FXD 150PF +-5% 100VDC CER 0160-4814
CAPACITOR-FXD 1UF +-5% 100vDC MET-POLYC 0150-3324
CAPACITOR-FXD . 1UF +-10% 50VDC CER 0160-4835
CAPRCITOR-FXD .1UF +-10% 50VDC CER 0160-4835

0180-1746
0150-4814
0160-3324
0160-4835
0150-4835

0160~-4553
01p0-4835
0150-4814
0160-4653
0160-4653

CAPACITOR-FXD . 1UF +-5% 100VDC MET-POLYP 0160-45653
CAPARCITOR-FXD .1UF +-10% 50VDC CER 0160-4835
CAPACITOR-FXD 150PF +-5% 100VDC CER 0160-4814
CAPACITOR-FXD . 1UF +-5% 100vDC MET-POLYP 0160-4653
CAPACITOR-FXD . 1UF +-5% 100vDC MET-POLYP 0160-48653
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See introduction to this section for ordering information. # Indicates factory selected vailue
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Replaceable Parts Model 8903B

Table 6-3. Replaceable Parts

HP Part

Reference C
Number D

Designation Code

A4 089013-6012|8 n SEIRIAL PREFIX 2450A TO 2720A (HP8903B)
| I
A4 08903-60128 - SERIAL PREFIX 2507A TO 2728A (HP8903E)

R4C61
R4CEZ
A4CH3

Qty Description mfr Mfr Part Number

0160-4653
0160-4653
0160-4653

CRPRCITOR-FXD .1UF +-5% 100VDC MET-POLYP
CAPACITOR-FXD .1UF +-5% 100VDC MET-POLYP
CAPACITOR-FXD .1UF +-5% 10OVDC MET-POLYP

28480
284380
28480

G160-4653
0160-4653
0160-4653

A4CE4
RACHS

R4CEG
A4CET
A4CES

0160-4843
0180-0228

0180-0228
01B0-0228
0180-2206

CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR~FXD
CAPACITOR-FXD
CAPARCITOR-FAD

L47UF +80-20% 50VDC CER
22UF+-10% 15VDC TA

22UF+-16% 15VDC TR
22UF+-10% 15VDC TA
BOUF+-10% 6VDC TA

28480
56289

56289
56289
56288

0160-4843
160D226X3015B2

150D226X9015B2
150D226X3015B2
150D606X8006B2

A4CEHS
A4CTO

0160-4807
0160-4397

CAPACITOR~FXD 33PF +-5% 100VDC CER (+-30
CAPACITOR-FXD .1UF +-1% 100VDC POLYSTY

28486
28480

0160-4807
0160-4387

A3CT1
RACT2
RACT3
A4C74

0180-0291
0160-5254
0160-4832
0160-4832

CRPACTITOR-FXD
CRPACITOR-FXD
CRPRCITOR-FXD
CAPRCITOR-FXD

1UF+-10% 35vDC TA

1.5PF +-,25PF 100VDC CER

LO01UF +-10% 160VDC CER
LO1UF +-10% 160vDC CER

56289
28480
28480
28480

150D105X5035A2
0lE0-5254
0160-4832

0160-4832
0160-4797

0160-4835
0i60-4790

R4CTS 0160-4797

0160-4835
0160-4750

CAPACITOR-FXD 3,3PF +-,26PF 100VDC CER

CAPACITOR-FXD .1UF +-10% 50VDC CER
CAPACITOR-FXD 12PF +-~5% 100VDC CER 0+-30

28480

28480
28480

" A4CTS
R4CTT

W ORADRW MWHEDG O -]~~~

24504T0 25204
A4CRE
A4CR2

260714 AND ABOVE
A4CR]
RACR2

A4CR3

1901-9376
1901-0376

1901-0G50
1901-00%0

1301-0040

DIODE-GEN PRP 35V 50MA DO-35
DIODE-GEN PRP 35V 50MA DO~35

DIODE-SWITCHING 80V 200MA 2NS D0-35
DIODE-SWITCHING 80V 200MA 2NS DO-35

DIODE-SWITCHING 30V S0MA 2NS DO-35

1901-0376
1901-9376

1301-0050
1901-09050

1901-9040

2450ATO 25204
A<4CR4
A4CRS
A4CRE
A4CRT
260TA AND ABOVE
AICR4
AdCRS
AdCRE
AACRT

R4CRE
RA4CRY
RA4CR10
A4CR1L
R4CR12

1901-0376
1901-037§
1901-0376
1901-0376

DICDE-GEN PRP 35V 50MR DO-35
DIODE-GEN PRP 35V 50MA DO-35
DIODE-GEN PRP 35% 50MA DO-35
OIODE-~GEN PRP 35V 50MA DO-39

DIODE-SWITCHING B0V 200MA 2NS DG-35
DIODE-SWITCHING 80V 206MA 2NS DO-35
DIODE-GEN PRP 125MA DO-35

DIODE-SWITCHING 80V 200MA 2NS DO-35

DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING B0V 200MA 2NS DO-35
DIOBE-SM SIG SCHOTTKY

DIODE-SM SIG SCHOTTKY
DIODE-SWITCHING 30V 50MA 2NS DO-35

1801-01376
1901-0376
1901-0375
1901-0376

oo

1901-0650
150L-09050
1901~0880
1901~G050

1901-0050
1901-0059
1901-0518
1901-0518
1901-0040

1901-0050
1961-0050
1201-0880
1801-0050

1501-0050
1801-0050
1901-0518
1901~-0518
1901-0c40

W WWw

Z450ATO 25204
A4CRI3

2EGTA AND ABOVE
A4CRIZ

A4CR14
R4CR15

1901-0376
1901-0050

1801-0040G
1861-0040

OIODE-GEN PRP 35Y 5O0MA DO-35 1901-03786
1901-0050

1901-0040
1801-0040

DIODE-SWITCHING 80Y 200MA 2NS DO-35

DIODE-SWITCHING 30V 50MA 2NS DO-35
DIODE-SWITCHING 30V 50MA 2NS DO-3%

Z450ATO 25204
AJICRTE
AZCRIT
A4CRIE
ALCRI S
A4CRZG
A4CR2Y
A4CRZ2
A4CR23
Ad4CRZ4

26014 AND ABOVE
A4CRI S
AdCRIT
A4CRIE
A4CREI S
AdCr20
AdCR2Y
A4CR22
AdCRz3
AdCR2Zd

1801-0376
19031-0376
1901-0375
1901-(376
1901-06376
1901-90376
1901-0376
1901-0376
1961-0376

1901-G050
1901-0880
1901-0880
1901-08890
1901-0880
1901-0880
1901-0880
1961-0880
1801-0880

1991-0040

DIODE~GEN PRP
DICDE-GEN PRP
DBICDE-GEN PRP
DIODE-GEN PRP
DIODE-GEN FRP
DIODE-GEN PRP
DIODE-GEN FRP
DICDE-GEN PRP 50MR DO-35
DIODE-GEN PRP S0MA DO-35

DIODE-SWITCHING 80Y¥ 200MA 2NS DO-35
DIODE-GEN PRP 125MA D0-3%
DIOBE-GEN PRP 125MA DO0-35
DIODE-GEN PRP 125MA DO-35
DIODE-GEN PRP 125MA DO-35
DIODE-GEN PRP 125MA

DIODE-GEN PRP 125MR

DIODE-GEN PRP 125MA

DIODE-GEN PRP 125MAR DO-35

DIODE-SWITCHING 30V 59MA 2NS DO-35

50MA DO-35
50MA DO-35
59MA DO-35
50MA DC-35
%0MA DG-35
50MA DO-3%
50MA DO-35

1801-0376
1504-0376
1801-0375
1501-0378
1801-0376
1901-0376
1901-0376
1801-0376
1801-0376

oMM MOIoroT

1961-0050
1901-9880
1301-0880
1901-0880
1901-0880
1901-0880
1801-0880
1601-0880
1901-6880

R B LY )

R4CR2S

-

1901-0040

2450ATO 25204
A4CRZ4

Z601A AND AROVE
A4CR2S

1901-0376 DIODE-GEN PRP 35V 50MA DO-35

DIODE-GEN PRP 125MA DO-35

1901-0376

1901-0880 1901-0880

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8303B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part
Designation Number

A4 08903-60128 - SERIAL PREFIX 2450A TO 2720A (HP8903B)
l L1 1 I I
A4 08903-60128 - SERIAL PREFIX 2507A TO 2728A (HP8903E)

R4CR27T 1901-0050
R4CR28 1801-0050

Mfr

Code Mfr Part Number

g Qty Description

CIODE-SWITCHING 80V 200MA 2NS DO-35 28480 19¢1-00S0
DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-00%0

RELAY-REED 1C 250MA 28VDC 5VDC-COIL 3VR 28480 0480-1423

INDUCTOR RF-CH-MLD 100UH 5% .16GBDX.3851G 28480 6140-0219
INDUCTQR RF-CH-MLD 100UH 5% .16BDX.385LG 28480 §140-0210
INDUCTOR (MISC ITEM) 28480 9100-05249
INDUCTOR (MISC ITEM) 28480 9100-0538
INDUCTOR (MISC ITEM) 28480 9100-0538

EXTR-PC BD BLK POLYC .062-BD-THKNS 28480 4040-0748
PIN-GRV .062-IN-DIA .25-IN-LG STL 28430 1480-0116
EXTR-PC BD YEL POLYC .0B2-BO-THKNS 28480 4040-0752
PIN-GRY .062-IN-DIA .25-IN-LG STL 28480 1480-011B
PLUG~HOLE BDR-HD FOR .187-D-HOLE WYL 02768 207-120241-03-0101

TRANSISTOR-DUAL NPN TO-71 PD=500MUW 28480 1864-0753
THERMAL LINK DUAL TO-18-(5 28480 1265-0202
TRANSISTOR-DUAL NPN TO-71 PD=500MUW 284890 1854-07563
THERMAL, LINK DQUAL TO-18-CS 28480 120%-0202
TRANSISTOR J~FET 2N4391 N-CHAN D-MOGE 01285 2N4391

TRANSISTOR-DURL MNPN PD=50)Mu 27014 1.M334
TRANSISTOR J-FET 2N4391 N-CHRN D-HODE 0129% 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 2N4391
TRANSISTOR J~FET 2N4391 N-CHAN D-MODE 01285 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01285 2N4391

TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 2N4381
TRANSISTOR NPN SI PD=3006MW FT=200MHZ 28480 1854-0071
TRANSISTOR PNP 2N2807A SI TO-18 PD=400MW 04713 2N2907H
TRANSISTCR PNP 2N2307A SI TO-18 PD=400My 04713 2N2Z907A

A4K1 0490-1423

A4L1 9140-90210
A4L2 9140-0210
R4L3 9100~0539
RAL4 §100-0539
RALS 8100~0538

A4MP1 404007438
1480-0116
A4MP2 4040-0752
1480-0116
A4MP3 0403-0026

R4Q1 1854-0753
1205-0202
A4Q2 1854-0753
1205-0202
1855-0420

1854-0830
1855-0420
1855-0420
1855-0420
1855-0420

1855-0420
1854~0071
1853-0281
1853-0281

WW~n VRS EY. ] B = PO P o & WD 00 LD D La G b 1] W L3

0757-0279
0757-0441
0B98-63243
0698-6362
0757-0441

RESISTOR 3. iBK 1% .125W F TC=0+-100Q 24546 C4-1/8-T70-3161-F
RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251-F
RESISTOR 9K .1% .125W F TC=0+-2§ 28480 6658-5343
RESISTOR 1K .1% ,125W F TC=9+-2§ 28480 0698-6362
RESISTOR 8.29K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251-F

RESISTOR 909 1X .125W F TC=0+-100 24546 C4-1/8-T0-908R-F
RESISTOR 6.81 1% 1250 F TC=0+-190 28480 0E98-8822
RESISTOR 6.81 1% .125W F TC=0+-100 28480 0G3g-gsa2z
RESISTOR 6.81 1X .125W F TC=0+-100 28480 0698-8822
RESISTOR 6.8B1 1X .125W F TC=0+-100 28480 0698-8822

RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-TQ-2151-F
RESISTOR 10K .1% ,125W F TC=0+-25 28480 0698-6360
RESISTOR 2.5K .1% .1250 F TC=0+-25 28480 0698-6631
RESISTOR iK 1% .1250 F TC=0+-100 245486 C4-1/8-TD-1001-F
RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-1211-F

RESISTOR 1.21K 1X .125W F TC=0+-100 24546 C4-1/8-TO-1211-F
RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8~T0-1102-F
RESISTOR L1250 F TC=0+-100 24546 C4~1/8-T0~1001-F
RESISTOR 5. 1% . 1290 F TC=0+-100 24546 Ca-1/8-T0-5111-F
RESISTOR 4. 1% . 1254 F TC=0+~100 24546 C4-1/8-T0-4751-F

NOT ASSIGNED

RESISTOR 1.47K .125W
RESISTOR 6.65K

RESISTOR B.98K

RESISTOR 2.87K

9757-9422
0688-8822
GE98-8822
0698~8822
0698-8822

0698-0084
0698-6360
0h98-6531
0757-0280
0757-0274

0757-0274
0757-0443
9757-0280
07570438
B757-0437

MNWWOW WAt WOODOW RO

0757-1094
0698-3484
0698-4470
0698-3151

TE=0+-100 24546 C4-1/8-T0-1474-F
TC=0+-100 24546 C4-1/8-T0-5651-F
TC=0+-100 24548 C4-1/8-TO-8981-F
TC=0+-100 24546 C4-1/8-T0-2871-F

—~N oW

0757-0447
0698-3151
0757-04389
0698-6631
0698-6631

RESISTOR 2.87K
RESISTOR B, 81K
RESISTOR 2.5K . .
RESISTOR 2.5K .1iX .

TC=0+-100 24546 C4-1/8-T0-2871-F
TC=0+-100 2454E C4-1/8-TO-68L1~F
TC=0+-25 28480 06Y98-6631
TC=0+-25% 28430 0698-65631

F
F
F
F
RESISTOR 16.2K 1% . F TC=0+-100 24545 | C4-1/8-T0-1622-F
F
F
F

0757-0189
0757-0280
0757~0422
0598-6343
0698-6362

RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
RESISTOR 909 1% .125W F TC=0+-100 24546 C4-1/8-T0-909R-F
RESISTOR 9K .1% .125lW F TC=0+-25 28480 0688-6343
RESISTOR iK .1% ,125W F TC=0+-28§ 28480 0698-6362

oo UL L PR R ]

See introduction to this section for ordering information. * Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts

Modet 8903B

Reference
Designation

HP Part
Number

Cc
D

Qty

Description

Mfr
Code

Mfr Part Number

A4
A4

0757-0447
0757-0447
0698-3151
0757-0447
0688-3151

0757-0470
0698-3151
0757-0447
0E98-3151
0698-6343

0598-6362
0757-0422
0698-6343
0698-6343
0698-6362

0688-6362
0757-0280
0699-0550
0698-0085
0698-6360

0698-3160
0698-3160
0757-0230
0757-0438
0757-0442

0698-3152
0698-6360
06498-8822
0757-0485
0757-0438

0698-3150
0698-3153
0757-1108
0757-0279
0598-6630

0698-6360
0757-1084
0E88-3136
0757-1094
0757-0401

0698-8822
0698-8822
0698-0084
0757-0440
0757-0442

0757-6442
0757-0438
6698-3157
0757-0280
2100-3054

0698-3223
0B38-34569
0757-0280
0757-0438
0598-0528

2100-30586
0698-4799
2100-31049
0698-3266
0688-6630

LWNONXW WWRHRNT DOMWE EUILUIN el f~ltd 38—

WUOINWOWX MWWOHR DWEWWE OWDuo OEPEWo Wohoom

RESISTOR 16.2K 1% .125W F TC=0+-100
RESISTOR 16.2K 1% .125W F TC=0+-100
RESISTOR 2.87K 1% .125W F TC=0+-100
RESISTOR 16.2K 1% ,125W F TC=0+-100
RESISTOR 2.87K 1% 1250 F TC=Q+-100

RESISTOR 162K 1% ,125W F TC=0+-100
RESISTOR 2.87K 1% .125W F TC=0+-100
RESISTOR 16.2K 1% .125W F TC=0+-100
RESISTOR 2,87K 1% .125W F TC=0+-100
RESISTOR 9K 1% .125W F TC=0+-25

RESISTOR 1K .1% ,125W F TC=0+-25
RESISTOR 809 1% .125W F TC=0+-100
RESTISTOR 8K .i% .125W F TC=0+-25
RESISTOR 9K ,i% ,125W F TC=0+-25
RESISTOR 1K 1% .125W F TC=0+-25

RESISTOR 1K .1% .125W F TC=0+-25
RESTSTOR 1K 1% .1294W F TC=0+-100
RESISTOR B20 5% .25W CC TC=0+-800
RESISTOR 2.B1K 1% . 1250 F TC=0+-100
RESISTOR 10K 1% ,125W F TC=0+-25

RESISTOR 31.8K 1% .125W F TC=0+-100
RESISTOR 31.85K 1% .125W F TC=0+-100
RESISTOR iK 1% .125W F TC=0+-100
RESISTOR S.11K 1% .125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=0+-100

RESISTOR 3.48K 1% .126W F TC=0+-100
RESISTOR 10K .1% .125W F TC=0+-25%
RESISTOR 6.81 1% .125W F TC=0+-100
RESISTOR 100K 1% .125W F TC=0+-100
RESISTOR 5.11K 1% .125W F TC=0+-100

RESISTOR 2.37K 1% .125W F TC=0+-100
RESTSTOR 3.83K 1% .125W F TC=0+-100
RESISTOR 200 1% .125W F TC=0+-100
RESISTOR 3.18K 1% .125W F TC=0+-100
RESISTOR 20K 1% .125W F TC=0+-25

RESISTOR 10K 1% .125W F TC=0+-25
RESISTOR 1.47K 1% .125W F TC=0+-100
RESISTOR 17.8K 1% ,125W F TC=0+-100
RESISTOR 1.47K 1% ,125U F TC=0+-100
RESISTOR 100 1% .125W F TC=0+-100

RESISTOR 6.8] 1% .1250 F TC=0+-100
RESISTOR B.81 1% 1250 F TC=0+-100
RESISTOR 2.18K 1% ,125W F TC=0+-100
RESISTOR 7.5K 1% ,125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=0+-100

RESISTOR 10K 1% .125W F TC=0+-100
RESISTOR 5.11K 1% 1254 F TC=0+-100
RESISTOR 19.6K 1% .125W F TC=0+-100
RESTSTOR 1K 1% ,125W F TC=0+-100

RESTSTOR-TRMR H0K 10% C SIDE-ADJ 17-TRN

RESISTOR 1,24K 1% ,125W F TC=0+-100
RESISTOR 383K 1% ,125UW F TC=0+-100
RESISTOR 1K 1% . 125W F TC=0+-100
RESISTOR 5.11K 1% ,125W F TC=0+-100
RESISTOR 37.68K .1% ,25U F TC=0+-25

RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TRN

RESISTOR 21.5K 1% .125W F TC=0+-25%

RESISTOR-TRMR 2K 10% C SIDE-ADJ 17-TRN

RESISTOR 237K 1% .125W F TC=0+-100
RESISTOR 20K 1% 1258 F TC=0+-25

0890{3-6012? T SEiRIAL PREFIX 2450A TO 2720A (HP8903B)
| |
08903-60128 - SERIAL PREFIX 2507A TO 2728A (HP8903E)

24546
24546
24546
24548
24545

2454%
24545
24546
245485
28480

28480
24546
28480
2848¢
28480

28480
24546
284890
24546
28480

24546
24546
24546
24546
24546

24546
28480
28480
24545

Ca-1/8-T0-1622-F
C4-1/8-T0-1622-F
C4-1/8-T0-2871-F
£4-1/8-T0-1622-F
C4-1/8-T0-2871-F

C4-1/8-TG~1623-F
C4-1/8-T0-2871-F
C4-1/8-T0-1622~F
C4-1/8-T0-2871-F
0698-6343

0698-6362
C4-1/8-T0-909R-F
0BY9B-5343
DG69B-6343
0698-6362

0598-6362
C4-1/8-T0-L1001-F
0699-0550
C4-1/8-T0-2611-F
0658-6360

C4-1/8-T0-3152-F
C4-1/8-TO-3162-F
C4-1/8-T0-1G01-F
Ca-1/8-T0-5111-F
C4-1/8-T0-1002-F

C4-1/8-T0-3481-F
0698-6360
0598-8822
C4-1/8-TG-1003-F
C4-1/8-T0-B111-F

C4-1/8-T0-2371-F
C4-1/8-T0-3831-F
C4-1/8-T0-301-F
C4-1/8-T0-3161-F
0E98-6630

0G69B-6360
C4-1/8-T0-3471-F
C4-1/8-T0-1782~F
C4-1/8-T0-1471-F
C4-1/8-T0-101-F

0698-8822
0698-8822
C4-1/8-T0~-2151-F
C4-1/8-T0-7501-F
C4-1/8-T0-1002-F

C4-1/8-T0-1902-F
€4-1/8-70-5111-F
C4-1/8-TC-1962-F
Ca4-1/8-TC-1001-F
43P503

C4-1/8-T0-1241-F
0698-3459
Ca-1/8-T0-1001-F
C4-1/8-T0-5111-F
0699-0526

43PS02

0698-8799

43p202
Ca-1/8-T0-2373-F
598-8630

See introduction to this section for ordering information,

* Indicates factory selected value
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Model 8%03B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

c
D

Gty

Description

Mfr
Code

Mfr Part Number

A4
A4

A4R9E
R4R97
R4R9E
A4R9E
A4R100

A4R101
AIR102
A4R103
A4R104
R4R105

A4R106
A4R107
A4R108
A4R109
A4R1L0

A4R111
R4R112
R4R113
R4R114
A4R115

A4R1186
AdR117
AARLLE
A4R119
A4RL120

RAR121
RaR122
A4RL23
A4R124
R4R125

R4R126
R4R127
R4R128
R4R129
A4R130

A4R131
A4R132
A4R133
A4R134
A4R135

A4R136
A4R137
A4R138
A4R139
R4R140

A4R141
A4R142
A4R143%
A4R144%
R4R148

RARL46
A4R1L47
A4R148
A4R148
R4R150

R4R151
R4R1S2
R4R153
A4R154
R4R155

0698-3266
0757-0438
0698-6630
0757-0280
0757-0442

0698-3243

0757-0470
Q757-0200

0757-0464
06898-3456
0698-3452
0B698-6B31

0698-6631
0757-0279
0757-0470
0757-0279
0757~-0279

0757-0442
0757-0279
07570280
0757-0421
0698-3443

0757-0290
0757-0422
0698-2441
0698-0082
2100-3103

0757-0442
0699-0239
0688-3150
0698-0085
0698-3153

0757-0280
0757-0405
0757-0200
0698-8827
0757-0405

0757-0465
0757-0279
0757-02789
0757-1094
0688-3153

0757-0280
2100-3350

0698-7270

0698-6630
06987256
0698-6630
2100-3054
0658-3459

0757~-0438
D757-0280
0598-7253
0D598~7196
ND698-7196

R SRL L]

oo mmw

MW LUoSo S-S Hw
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RESISTOR 237K 1% .125W F TC=0+-100
RESISTOR 5.11K 1% .125W F TC=0+-100
RESISTOR 29K .1% .125W F TC=0+-29%
RESISTOR 1K 1% .125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=0+-100

RESISTOR 178K 1% .125W F TC=0+-100
NOT RSSIGNED
NOT RSSIGNED
RESISTOR 162K 1% 125U F TC=0+-100
RESISTOR 5.862K 1% .125U F TC=0+-100C

NOT ASSIGNED

RESISTOR 90.3K 1% ,126W F TC=0+-100
RESISTOR 287K 1% .125W F TC=0+-100
RESISTOR 196K 1% .125W F TC=0+-100

RESISTOR 2.5K ,1%

RESISTOR 2.5K .1%
RESISTOR 3.16K 1%

.125W F TC=0+-25

L1258l F TC=0+-25
.125W F TC=0+-100

RESISTOR 162K 1% 125U F TC=0+-100
RESISTOR 3.16K 1% .125W F TC=0+-100
RESISTOR 3.1BK 1% .125W F TC=0+-100

RESISTOR LOK 1% .125W F TC=0+-100
RESISTOR 3.16K 1% ,125W F TC=0+-100
RESISTOR 6.19K 1X .125UW F TC=0+-100
RESISTOR 825 1X .125W F TC=0+-100
RESISTOR 287 1% .125W F TC=0+-160

RESISTOR 5.189K 1% ,125W F TC=0+-100
RESISTOR 808 1% .125W F TC=0+-100
RESISTOR 215 1% .125W F TC=0+-100
RESISTOR 464 1% ,12S5W F TC=0+-100

RESISTOR-TRMR 10K 10% C SIDE-ADT 17-TRN

RESISTOR 10K 1% .125W F TC=0+-100
RESISTOR 59K .1% .1W F TC=0+-15
RESISTOR 2.37K 1% .125W & TC=0+-100
RESISTOR 2.61K 1% ,12%W F TC=0+-100
RESISTOR 3.83K 1% .125W F TC=0+-100

RESISTOR 1K 1% .125W F TC=0+-100
RESISTOR 162 1% ,125W F TC=0+-10€
RESISTOR 5.62K 1% .125W F TC=0+-100
RESISTOR B.81 1% ,12b6W F TC=0+-100
RESISTOR 162 1% .125W F TC=0+-100

RESISTOR 100K 1% .125W F TC=0+-100

RESISTOR 3.16K 1%
RESISTOR 3.16K 1%

RESISTOR 3.83K 1%

RESISTOR 1.47K 1% .

L1250 F TC=0+-100
L125W F TC=0+-100
125 F TC=0+-100
.125W F TC=0+-100

RESISTOR 1K 1% .125W F TC=0+-100

RESISTOR-TRMR 200 10% C SIDE-RDJ 1-TRM

NOT NORMALLY LORDED
NOT NORMALLY LORDED
RESISTOR 26.1K 1% .05W F TC=0+-100

RESISTOR 20K 1%
RESISTOR B.81K 1X
RESISTOR 20K .1%
RESISTCR-TRMR 50K
RESISTOR 383K 1X%

L1254 F TC=0+-25

L05W F TC=0+-100

.125W F TC=0+-25

10% C SIDE-RDJ 17~-TRN

L1250 F TC=0+-100

RESISTOR 5.11K 1% .125W F TC=0+-100
RESISTOR 1K 1X .1254 F TC=0+-100
RESISTOR 5.11K 1% .0SW F TC=0+-100
RESISTOR 21.9 1% .05W F TC=0+-100
RESISTOR 21.5% 1% .05 F TC=0+-100

08903 601 28 SERIAL PREFIX 2450A TO 2720A (HP8903B)
08903 60128 SERIAL PREFIX 2507A TO 9728A (HP8903E)

C4-1/8-T0-2373-F
C4-1/8-T0-5111-F
6598~6630C

CA-1/8-7T0-1001-F
Ca-1/8-70-1002-F

Ca-1/8-TO-1783-F

C4-1/8-T0-1623-F
C4-1/8-TO-562L-F

C4-1/8-T0-8092-F
C4-1/8-T0-2873-F
C4-1/8-T0O-1863-F
0698~6631

0698-6631

Ca-1/8-T0-3161-F
C4-1/8~T0-1623-F
C4-1/8-T0-3181-F
C4-1/8-TQ-3161-F

Ca-1/8-T0-1002-F
C4-1/8-T0-3161-F
MF4Ci/8-TO0-61491-F
C4-1/8-T0-B25R-F
C4-1/8-T0-287R-F

MFAC1/6-T0-6191-F
C4-1/8-T0-8498R-F
C4-1/8-T0-218R-F
C4-1/8-T0-4640-F
43P103

Ca-1/8-TG-1002-F
0698-0238

Ca-1/8-70-2371-F
Ca-1/8-T0-2611-F
(a-1/8-70-3831-F

C4a-1/8-T0-1001-F
C4-1/8-T0-162R-F
C4-1/8-T0-5621-F
0698-8822

C4-1/8-T0-162R-F

C4-1/8-T0-1003-F
C4-1/8-T0-3161-F
C4-1/8-T0-3161-F
C4-1/8-T0-1471-F
C4-1/8-T0-3831-F

Ca-1/8-T0-1001-F
2100-3350

C3-1/8-T0-2612-F

0598-663

C3-1/8- TG 68L1-F
0698-6630

43P503

0698-3458

C4-1/8-T0-5111-F
C4-1/8~70-100L-F
C3-1/8-T0-5111~F
C3-1/8-TO~21R5-F
C3~1/8~-TG-21R5-F

See introduction to this section for ordering infermation.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Number

Cc
D

Qty

Description

Mfr
Code

Mfr Part Number

A4
A4

AIR156
RA4R157
R4R157
R4R168
R4R159-R19§

A4R200
A4R201

A4RT 1

A4TPL
A4TP2
A4TP3
R4TPS
R4TPS

R4TPE
A4TPT
A4TPE
A4TPS
A4TP10

A4TPL1

R4UL
A4qu2
A4U3
A4U4
A4US

R4aUB
RAau7
Raug
RAU9
R4ULO

A4UL1
AdU12
AJU13
A4U14
R4U15

A4U16
A4U17
A4U18
A4U19
H4U2C

R4UZ1
R4U22
B423
R4U24

A4VR1
RAVR2
A4VR3
AMVRY
R4YR5

0898-7236

0B98-6360
0B98-6E30

0698-6531
0G98-6531

0837-0239

1251-0600
1251-0609
1251-9600
1251-0600
1251-0660

1251-0600
1251-0600
1251-0600
1251-0690
1261-0600

1251-0600

1826-0574
1826-0574
1826-1481
1826-1097
1826-1491

1826-0109
1B2E-0B0B
1826-0109
1825-0605
1826-0753

1820-1197
1826-0574
1826-01089
1826-078%
1826-1491

1826-1097
1826-0753
1826-0509
1826-0138
1826-1097

1826-0582
1826-1087
1825-0740
1826-0740

1962-0943
1902-0064
1902-3024
1902-0B680
1902-0853

WNEORN 0ROD SNNWO DR WIR WEAWNW OO O CO000 OO00O AR

=P s ) [ ol NN ] 5o

RESISTOR 1K 1% .05W F TC=0+-100

NOT ASSIGNED

RESTSTOR 10K 1% ,126W F TC=0+-329

RESISTOR 20K .4% .125W F TC=0+-25
NOT RSSIGNED

RESISTOR 2.5K .1% .125W F TC=0+-25§
RESISTOR 2.5K .1% .125W F TC=0+-25

THERMISTOR TUB ITH AXL LEADS LtK-0HM

.14-MM-BSC-52
. 14-MM-BSC-52
. 14-MM-BSC-52
.14-MM-BSC-52
.14-MM-BSC-S2Z

CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT

CONNECTOR-SGL CONT . 14-MM-BSC-52
CONNECTOR-SGL CONT . 14~MM-BSC-S2Z
CONNECTCOR-SGL CONT . 14-MM-BSC-S2
CONNECTOR-SGL CONT . 14-MM-BSC-52
CONNECTOR-SGL CONT . 14-MM-BSC-52

CONNECTOR-SGL CONT

OP AMP LOW-DRIFT TO-99 PKG
OP AMP LOW-DRIFT T0-89 PKG
OF AP GP DIP PKG

OP RMP WG 8-DIP-C PKG

OF RAMP GP DIP PKG

QP AMP WB T0-93 PKG

SWITCH ANLG QURD 16-DIP-C PKG

0P AMP B TD-99 PKE

SWITCH ANLG QUAD 16-DIP-C PKG

OP AMP LOY-BIRS-H-IMPD QURD 14-DIP-P

GATE TFL LS NAND QUAD 2-INP
OP AMP LOW-DRIFT TO-99 PKG

OF AMP WB TO-99 PKG

OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-C
OP AMP GP DIP PKG

OP AMP WB 8-DIP-C PKG

OP AMP LOW-BIAS-H-IMPD QURD 14-DIP-P
MULTIPLXR ANLG 18-DIP~C PKG
COMPRRATOR GP QURD 14-DIP-P PKG

OP AMP WB B8-DIP-C PKG

SWITCH ANLG QUAD 16-DIP-C PKG
OP AMP WB 8-DIP-C PKG

SWITCH RANLG DUAL 16-DIP-C PKG
SWITCH ANLG DURL 16-DIP-C PKG

DIODE-ZNR 2.4V 5% DQ-35 PD=,4l TC=-,
DIOBE-ZNR 7.5V 5% DO-35 PD=.4U TC=+,
DIODE-ZNR 2.87v 5% DO-7 PD=.
DIODE-ZNR INB27 6.2V 5% DC-
DICDE-ZNR E.2V 5% DO-35 PD=.

. 14-MM-BSC-5Z

08903 60128 SERIAL PREFIX 2450A TO 2720A (HP83S03B)
08903 60128 SERIAL PREFIX 2507A TO 2728A (HP8903E)

24548

2848¢C
28480

28480
28480

28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480

07263
07263
01295
0BBES

C3-1/8-T0~1001-F

0698-6360
0698-6630

0688-5631
0688-6631

0837-0239

1251-0600
1251-0600
1251-0600
1251-0600
1251-0600

1251-0600
1251-08600
1251-0600
1251-0600
1251-0600

1251-0600

UA714LHC
UA714LHC
LM20 1AL
OP-17FZ
LM201AL

HA2-2625-B0G93
DGR01BK
HAZ2-2625-B0593
0G2018BK
MC34004B4.

SNT4LSQON
URT714LHC
HA2-2625-B0593
TLO72RCIG
LM201AL

OP-17FZ
MC34004B1.
MUX08FQ
LM3ZGN
OP-17FZ

LF1320iD
QP-17FZ
IH5043C0E
IH5043C0E

1602-0843
1802-0064
1902-3024

1Ng27
1902-0953

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8903B Replaceable Parts

Table 6-3. Replaceable Parts

Mfr
Code

HP Part C
Number D

Reference
Designation

A4  08902-60183 - SERIAL PREFIX 2730A TO 2813A (HP8903B)
A4 08902-60183 — SERIAL PREFIX 2730A TO 2814A (HP8903E)

a4 Iossos—aomz |o I L | 284s0 | 08363-60183

Oty Descripticn Mfr Part Number

! OUTPUT AMPLIFIER/VOLTHETER RSSEMBLY

08902-60283 - SERIAL PREFIX 2816A AND ABOVE (HP8903B)
A4 08902-60283 - SERIAL PREFIX 2817A AND ABOVE (HP8903E)

/4
Ag

08903-§0283
08803-60282

018¢-2207
0180-0100
0180-0374
0180-0100
0180-0281

0180-0281
0180-0291
0180-0291
0160-480%
0160-2236

0180-0374
0160-4843
0160-5876
0160-5409
0160-0336

0160-4679
01E0-4456
9160-0336
01B60-3046
0160-4456

0160-3324
0160-4793
0160-3224
0160-4799
0180-2206

0180-0229
0160-3324
0160-4805
0160-480%
B160-483%

0160-4835
0160-4382
0160-4799
0180-2206
0160-4835

0150-4835
9160-2236
0180-2207
0160-480%
¢160-4793

0160-4819
0160-4810
0160-483%
0160-4835
018¢-0291

0160-4835
0160-4805
0160-4835
0160-4835
0160-4739

0180-174¢€
0160-4814
0160-3324
0150-4835%
0150-4835

1
0

NN AN 0OUINE~ MO~ OO Wikiila et

W~ DR~ RO

[ )

B Ry YT

1
1

QUTPUT AMPLIFIER/VOLTMETER ASSEMBLY
OUTPUT AMPLIFER/VOLTHETER ASSSEMBLY
(THIS IS AN EQUIVALENT 70 THE 08303-
B0282 E£XCEPT FOR THE POSTION OF W1,
REFER TO THE PARTIAL SCHEMATIC, THE
08903-60282 IS A DIRECT REPLACEMENT
FOR THE 08903-60128.)

CAPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD
CAPRCITOR-FXD
CRAPRCITOR-FXD

CRAPACITOR-FXD
CAPARCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACTTOR-FX0
CAPACITOR-FXD
CAPACITOR~-FXD
CAPACITOR-FXD
CAPRCITOR-FXD

CRAPACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CRAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACTTOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD

CAPRCITOR-FXD
CRPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPRCITOR-FXD
CAPRCITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXE)
CAPACITOR-FXD
CAPACITOR-FXD
CAPRCITOR~FXD
CAPACITOR-FKXD

100UF+-10% 10VDC TA
4, 7UF+-10% 35VDC TA
10UF+-19% 20v0C TAH
4.7UF+~10% 39VvDC TA
1UF+-10% 35VDC TA

1UF+-10% 35V0C TA

1UF+-10% 35V0C TA

1UF+-10% 35VDC TA

47PF +-5% 100VDC CER 0+-30
1PF +-.25PF EDOVOC CER

10UF+-10% 20VDC TH
.4TUF +B80-20% 50VDC CER
1300PF +-1X 50vVDC CER
3000PF +-5% 50VDC CER
100PF +-1% 300VDC MICA

270PF +-1% 300vVDC MICA
750PF +-1% 300VDC MICA
100PF +-1% 300vVDC MICA
250PF +-1X 100vDC MICA
150PF +-1% 300V0C MICA

1UF +-5% 100VDC MET-POLYC
6.BPF +-,5PF 100VDC CER
LUF +-5% 100VOC MET-POLVYC
2.2PF +-_25PF 100VOC CER
BOUF+-10% BVDC TA

33UF+-10% 10VDC TR

1UF +-5% 100VDC MET-POLYC
47PF +-5% 100vDC CER 0+-30
47PF +-5% 100VOC CER 0+-30
LAUF +-310% 50VDC CER

L1UF +-10% 50VOC CER
3.3PF +-.25PF 200VDC CER
2.2PF +-,25PF 100VDC CER
BOUF+-10% BVDC TR

JAUF +-10% 50VDC CER

LAUF +-10% 50vDC CER

1PF +-,25PF 500VDC CER
109UF+-10% 10¥DC TA

47PF +-5% 100VDC CER Q+-30
6.8PF +-,5PF 100vDC CER

150PF +-5% 100VDC CER
330PF +-5% 100vDC CER
JAUF +-10% 5QvDC CER
LAUF +-10X% S0VDC CER
LUF+-10% 35VDC TA

LIUF +-10% 50vDC CER

47PF +-5% 100vDC CER 0+-30
LAUF +-10% 50vV0C CER

LAGF +-190% 50VDC CER

2.2PF «-~.25PF 190vDC CER

15UF+~-10% 20vDC TA

150PF +-5% 100vDC CER

1UF +-9% 100vDC MET-POLVC
LAUF +-10% 50VDC CER

AUF +-10% SOVGC CER

28480
28480

08902-60283
08903-60282

1500107%9010R2
15003475X903582
150D106X802082
150D475X903582
150D195%9035A2

150D106548035R2
150D 05X3035R2
15001 0549035R2
0160~4805
01B9-2236

150D106%802082
01650-4342
0160-5876
0160-5409
0160-0338

0160-4679
0160~4456
0160-0336
0160-304E
0160-4456

0160-3324
0160-4793
0160-3324
0160-4798
15006 06X9006B2

150D336X%010B2
0160-3324
0160-4805
0160-4805
0160-4335%

D160-4835
D160-4382
Di60-4798
150D6GEX8006B2
0160-4835

0160-4835
01602236
1500107X3010R2
0160-4805
0160-4793

0160-4814
G160-4810
0160-4835
0160-4835
150D0105%8035R2

0160-4835
0150-4805
0160-4835
016¢-4835
0160-4739

150D156X9920R2
0i60-4814
0160-3324
0160-4835
0160~ 4825

See introduction to this section for ordering information.
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Replaceable Parts Model 8%03B

Table 6-3. Replaceable Parts

Mfr
Code

Reference

Pesignation Mfr Part Number

HP Part [od
D

Number Gty

Description

A4 089203-60283 - SERIAL PREFIX 2816A AND ABOVE (HP8903B)
| i1 | I
A4 08903-60283 — SERIAL PREFIX 2818A AND II\BOVE (HP8903E)

28480
28480

0160-4653
0160-4835

CAPACITOR~FXD .1UF +-5% 190VDC MET-POLYP
CAPACITOR-FXD .1UF +-10% 50VDC CER

A4CSE
A4C57

0160-4553
0160-4835%

R4C58
R4C59
R4CBY

R4CE1L
A4CE2
R4CE3

0160-4814
0160-4653
0166-4553

0166-4653
0169-4653
G160-4653

R LR )

CAPACITOR-FXD
CAPACITOR-FXD

150PF
L AUF

CAPACITOR-FXD .

CAPACITOR-FXD .
CAPRCITOR-FXD .
CAPRCITOR-FXD .

+-5% 100VDC CER
+-5% 100VDC MET-PGOLVYP
+-5% 100VBC MET-POLVYP

+-%% 100VDC MET-POLYP
+-5% 100vOC MET-POLYP
+-8% 100VDC MET-POLYP

28480
28480
28480

28480
28480
28480

0160-4814
0160~4653
0150-45653

0160-4653
0160-4653
ClE0-4653

28480
56289

56288
56288
56289
28480
28480

56289
28480
28480
28480

Gi60-4843
150D226X9015B2

150D226X991582
150D226X901582
150DB06X9008682
0160-4807
0160-4397

A4CEH4
RACHES

A4CB6
R4CS7
R4C6E
A4CE9
A4aczo

CAPACITOR-FXD .47UF +80-20% S0VDC CER
CAPACITOR-FXD 22UF+-10% 15VDC TR

CAPACITOR-FXD 22UF+-10% 15VBC TA
CRPACTTOR-FXD 22UF+-10% 15V0OC TA
CAPACITOR-FXD GOUF+-10% BVDC TA
CRAPRCITOR-FXD 3I3PF +-5% 100VDC CER 0+-30
CAPRCITOR-FXD . LUF +-1% 100VDC POLYSTY

CAPACITOR-FXD) 1UF+-10% 35V0C TA
CAPACITOR-FXD 1.5PF +-,25PF 100vDC CER
CAPACITOR-FXD ,01UF +-10% 100VDC CER
CAPACITOR-FXD .0JUF +-10% 100VDC CER
CAPACITOR-FXD 3.3PF +-,2EPF 100VDC CER

CAPRCITOR-FXD ,1UF +-10% 50VOC CER
CAPRCITOR-FXD 12PF +-5% 10GVDC CER 0+-30
CAPACITOR-FXD ,18UF +-1% 200VOC
CAPRCITOR-FXD 1.25UF +-2% 50VOC

DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING B0V 200MA 2NS DO-35
DIODE-SWITCHING 30¥ 50MA 2NS DO-35

DIODE-SWITCHING 80V Z00MA 2ZNS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-GEN PRP 125MA DC-35

DIOCE-SWITCHING 80V 200MA 2NS DO-35

DIODE-SWITCHING 80v 200MAR 2ZNS DJ-35
DICDE-SWITCHING 80V 200MA 2NS$ DO-35
DICDE-5M SIH SCHOTTKY
OIODE-5M SIG SCHOTTKY
DIODE-SWITCHING 30V 50MA 2NS DG-35

DIODE-SWITCHING BOV 200MA ZNS DO-35
DIODE-SWITCHING 30V 50MR 2NS DO-35%
DIODE-SWITCHING 30V S0MA 2NS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DICDE-GEN PRP 125MA DO-35

DIODE-GEN PRP 125MA DO-35
DIODE-GEN PRP 125MA DG-35
DIODE-GEN PRP 125MA DO-35
DIODE-GEN PRP 125MB DO-35
DICDE-GEN PRP 125MR DOQ-3%

0160-4843
0180-90228

01B0-0228
0180-0228
0180-2206
0150-4807
0150-4397

0180-0291
0160-5254
0160-4832
0160-4832
0160-4737

0160-4835
0160-4790
C160-4589
¢160-5622

1901-0050
1901-0050
1801-0040

1901-0050
1801-0050
1201-0880¢
1801-0050

150D105X9035A2
0160-5254
0160-4832
0150-4832
0150-4797

0160-4835

0160-4790
0160-4590
0160-5622

1501-0959
1801-0050
1901-0040

1901-0050
1901-0050
1901-088¢
1801~0050

1901-0050
1991-0050
1901-0518
i901-0518
1301-0040

1901-0050
1501-0040
1901-0940
1501-0450
1901-0880

A4C71
RA4C72
A4C73
A4CT4
R4C75

CRBDW ORHODN a1

RACT6
[acT7
A4CT8
A4C79

A4CR1
RA2CR2
R4CR2

A4CR4
A4CRS
R4CRB
A4CR7

R4CRB
R4CRY
f4CR10
A4CR11
A4CR12

AICR13
A4CR14
R4CR15
R4CR16
R4CRL7

A4CR18
A4CR19
AACR20
A4CR21
A4CR22

1901-0050
1901-0050
1901-0518
1901-0518
1901-0040

1901-0050
1861-0040
1901-0040
1901-0050
1901-0880

1801-0880
1801-088¢0
1801-0880
190:-0380
1301-0880

N RPROWW W P MO 0 =

19010880
1901-0880
19610880
1901-0880
1901-08380

-

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

I Mfr
Oty Description Code Mfr Part Number

Reference HP Part [C
Designation Number D

A4 08903-60283 - SERIAL PREFIX 2816A AND ABOVE (HP8903B)
A4 08903-60283 - SERIAL PREFIX 2818A AND ABOVE (HP8903E)

R4CR23 1601-0880
A4CR24 196G1-0880
A4CR25 19G1-0040
R4CR2E 1901-0880
A4CR27 1801-0050

R4CR28 1891-0050
A4CR29 1901-0880
A4CR3Y) 1901-0880
R4CR31 1901-0880
A4CR32 1901-9880

DIODE-GEN PRP 125MA DO-35 28480 180L-0880
DIODE~GEN PRP 125MA DO-35 28480 1501-0880
DIQDE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
DIODE-GEN PRP 125MR DO-35 28480 1801-0880
DIODE-SWITCHING 80V 200MAR 2NS DO-35 28480 1801-0050

DIODE-SWITCHING 80V 200MR 2NS DC-3% 28480 1901-0050
DIODE-GEN PRP £25MA DO-35 28480 1901-0880
DIODE-GEN PRP 125MA DO-35 28480 1901-0880
DIODE-GEN PRP 125MA DO-3% 28480 1801-088BC
DICDE-GEN PRP 125MA DO-3% 28480 1901-0880

DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-00650
DIODE-GEN PRP 125MA DO-35
RELRY-REED iC 250MA 28VDC 5VDC-COIL 3VA 28480 0490-1423

N W W g

A4CR33 1901-0050
RACR34 18901-0880
R4K1 0490-1423

RAL1 9140-0210
AdL2 9:40-9210
A4L3 9100-9538
AaL4 9100-0538
R4LS 9100-0538

INDUCTOR RF-CH-MLD 100UH 5% .1B6DX.385L0 28480 9140-0210
INDUCTOR RF-CH-MLD 100UH 5% .1BBDX.385L0G 28480 9140-0210
INDUCTOR (MISC ITEM) 28480 9100-0539
INDUCTOR (MISC ITEM) 28480 9100-0539
INDUCTOR (MISC ITEM) 28480 9160-0539

A4MP 1 4040-0748
1480-0116
R4MP2 4040-9752
1480-0116
R4MP3 0403-2026

A4Q1 1854-0753
1205-0202
R4Q2 1854-07523
1205-02062
R4Q3 1865-0420

EXTR-PC BD BLK POLYC ,082-BD-THKNS 28480 4040-07438
PIN-GRYV ,062-IN-DIA ,25-IN-1G 5TL 28480 1480-011%
EXTR-PC BD YEL POLYC ,062-BD-THKNS 28480 4040-075%2
PIN-GRY ,062-IN-DIA .25-IN-1LG STL 28480 1480-01185
PLUG-HOLE BDR-HD FOR . 187-D-HOLE NYL 207-120241-03-0101

TRANSISTOR-DUAL NPN TO-71 PD=500Mid 1854-0753
THERMAL LINK DURL TO-18-CS 1265-0202
TRANSISTOR-DUAL NPN TO-71 PD=500MW 1854-0753
THERMAL LINK DURL TO~L8-CS 1205-0202
TRANSISTOR J-FET 2N4381 N-CHRN D-MODE 2N4391

TRANSISTOR-DUAL NPN PD=500ML L1394

TRANSISTOR J~-FET 2N42391 N-CHAN D-MCDE 2N4381
TRANSISTOR J-FET 2N4391 N-CHAN D-MCDE 2N4361
TRANSISTOR J-FET 2N4391 N-CHKAN D-MODE 2N4351
TRANSISTOR J-FET 2N4391 N-CHAN D-MGDE 2N4381

R4Q4 1854-0830
R4G5 1855-0420
R4Q6 1855-0420
R4QT 1855-0420
1865-0420

1855-0420
1854~-0071
1853-0281
1853-0281

TRANSISTOR J-FET 2N4391 N-CHAN D-MGDE ZN4391
TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071
TRANSISTOR PNP 2N2807A SI TO-18 PO=400MW ZN2907R
TRANSISTOR PNP 2K2907A SI TO-18 PD=400MW ZN2907R

RESISTOR 3.1BK 1% .125W F TC=0+-100 C4-1/8-T0-31B1~F
RESISTOR 8.25K 1% 1254 F TC=0+-100 C4-1/8-T0-8251-F
RESISTOR 9K .1X% .125W F TC=0+-25§ 0698-6343
RESISTOR 1K .i% .125W F TC=0+-25 0698-6362
RESISTCR §.25K 1% .125W F TC=0+-100 C4-1/8-T0-8251~F

RESISTOR 809 1% .125W F TC=0+-100 C4-1/8-T0-909R-F
RESISTOR 6.81 1X .125 F TC=0+-100 0698-8822
RESISTOR 6. .125W F TC=0+-100 0698-8822
RESISTOR 6. .125W F TC=0+-100 0698-8822
RESISTOR 6 .125W F TC=0+-100 0698-8822

RESISTOR 2.15K 1% .125W F TC=0+-100 C4-1/8-T0-2151-F
RESISTOR 10K .1% .125W F T{=0+-2%5 0698-6360
RESISTOR 2.5K .1% .125U ¥ TC=0+-25 0698-6631
RESISTOR 1K 1% .125W F T(=0+-100 C4-1/8-T0-100L-F
RESISTOR 1.21K 1% .125W F TC=0+-100 Ca-1/8-TO-121L1-F

RESISTOR 1,21K 1% ,125W F TC=0+-100 C4-1/8-T0-1211-F
RESISTOR 11K 1% 12854 F TC=0+-10G Ca-1/8-T0-1102-F
RESISTOR 1K 1X ,125W F TC<0+-100 C4-1/8-T0-1001-F
RESISTOR 5.11K 1% .125W F TC=0+-100 C4-1/8-T0-5111-F
RESISTOR 4.75K 1% .125W F TC=p+-100 C4-1/8-T0-4751-F

0757-0279
0757-0441
0B98-£343
0698-6362
0757-0441

0757-0422
0698-8822
0698-3822
0698-3822
06498-8822

0693-0084
0698-6360
0698-B631
0757-0280
0757-0274

0?57-0274
0757-0443
0757-0280
0757-0438
0757-0437
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See introduction to this section for ordering information. % Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8503B

Reference
Designation

HP Part
Number

c
D

Qty

Description

Mfr
Code

Mfr Part Number

A4 08903-60283 - SERIAL PREFIX 2816A AND ABOVE (HP8903B)

|
A4 08903-60283 - SERIAL PREFIX 2818A AND ABOVE (HP8903E)

A4R21
A4R22
A4R23
A4R24
A4R25

A4R2E
A4R27
A4R28
A4R29
R4R30

A4R31
R4R32
A4R33
R4R34
A4R35

R4R36
R4R37
R4R38
A4R29
A4R40

A4R41
A4R42
A4R43
A4R44

076567-1084
0658-3484
0698-4470
0698-3151

0757-0447
0638-3151
0757-9439
0698-6631
0698-6631

0757-0199
0757-0280
0757-0422
0§98-6343
0698-6362

0757-0447
07570447
0698~3151
0757-0447
0698-3151

0757-0470
0698-3151
0757-0447
0698-3151
0698-63412

0BY8-B6362
0757-0422
0698~6343
0688-6343
0688-6362

0698-6362
0757-0280
0699-0550
0688-0085
0698-6360

0698~3160
0698-3160
0757-0280
0757-0438
0757-0442

0698-3352
0698-6369
0698-8822
0757-0465
0757~0438

0698-3150
0698-3153
0757-1108
0757-0279
0698-6630

0698-6360
0757-1094
0698-3136
0757-1094
0757-0401

0698-8822
0698-8822
0698-0084
9757-0440
0757-0442

9757-0442
0757-0438
0698-3157
0757-0280
2100-3054

5
9
5
7
4
7
4
4
4
3
3
5
1
8
4
4
7
4
1
3
T
4
7
g
8
5
5
5
8
8
3
6
L]
§
8
8
3
3
9
B
§
k|
B
3
B
9
b
0
3
i
9
8
9
0

MWW D=0 Www

NOT ASSIGNED

RESISTOR 1.47K
RESISTOR 6,65K
RESISTOR 6.98K
RESTSTOR 2.87K

RESISTOR
RESISTOR
RESISTOR
RESISTOR

TC=0+-100
TC=0+-1060
TC=0+-100
TC=0+-100

TC=0+-160
TC=0+-100
TC=0+-100
. . . TC=0+-25
RESISTOR 2, A% . TC=0+-25

RESISTOR 21.5K 1% .125W F TC=0+-100
RESISTOR 1K 1% .1i25W F TC=0+-100
RESISTOR 908 1% .125i F TC=0+-100
RESISTOR 9K .1% .125W F TC=0+-25
RESISTOR 1K .1% .12BW F TC=0+-25

RESISTOR 16.2K 1% . F TC=0+-109
RESISTOR 16.2K 1% . F TC=0+~-100
RESISTOR 2.87K 1% . F TC=0+-100
RESISTOR 1B.2K 1% . F TC=0+-100
RESISTOR 2.87K 1% . F TC=0+-100

RESISTOR 162K 1% .125U F TC=0+-100

RESISTOR 2.87K 1% .125W F TC=0+-100
RESISYOR 16.2K 1% . F TC=0+-100
RESISTOR 2.87K 1% . F TC=0+-100C
RESISTOR 9K 1% .1 F TC=0+-25

RESISTOR 1K 1% . TC=0+-25
RESISTOR 909 1% . TC=0+-100
RESISTOR 9K .1X . TC=0+-25
RESISTOR 9K 1% . TC=0+-25
RESISTOR 1K .1% . TC=0+-25

RESISTOR 1K .1% .125W F TC=G+-25
RESISTOR 1K 1% 1250 F TC=0+-100
RESISTOR 620 5% .25W CC TC=0+-300
RESISTOR 2.61K 1% ,125W F TC=0+-100
RESISTOR 10K .1% .125 F TC=0+-25

RESISTOR 31.B6K 1% .125W F TC=0+-100
RESISTOR 31.BK 1% .125W F TC=0+-100
RESISTOR 1K 1X ,125W F TC=0+-100
RESISTOR 6,11K 1% .125W F TC=0+-100
RESISTOR 10K 1% .125u F TC=0+-100

RESISTOR 3.48K 1% .125W F TC=0+-100
RESISTOR LOK 1% .125W F TC=0+-25

RESISTOR B.81 1X .125W F TC~0+-100
RESISTOR 100K 1% 125 F TC=Q+-100
RESISTOR §.1iK 1% 1280 F TC=0+-100

RESISTOR 2.37K 1% ,125W F TC=0+-100
RESISTOR 3.83K 1% .1250W F TC=0+-100
RESISTOR 300 i% .125W F TC=0+-100
RESISTOR 3.16K 1% ,12%W F TC=0+-100
RESISTOR 20K 1% .128W F TC=0+-25

RESISTOR 10K .1% .128W F TC=0+-25
RESISTOR 1.47K iX% .125U F TC=0+-100
RESISTOR 17.8K 1% .125UW F TC=0+-100
RESISTOR 1.47K 1% .125UW F TC=0+-100
RESISTOR 106 1% .125W F TC=0+-100

RESISTOR 6.81 1% .125W F TC=0+-100
RESISTOR 6.81 1% .125W F TC=0+-109
RESISTOR 2.15K 1% , 1254 F TC=0+-100
RESISTOR 7.5K 1% .125W F TC=0+-100
AESISTOR 10K 1% .125W F TC=0+-100

RESISTOR 10K 1% .125UW F TC=0+-100
RESISTOR 65.11K 1x 1254 F TC=0+-100
RESISTOR 14.6K 1% 125w F TC=0+-190
RESISTOR 1K 1% .125W F TC=0+-100
RESISTOR-TRMR 50K 10% C SIDE-RDJ 17-TRN

16.2K

MTTMTAT TTTM

C4-1/8-70-1471-F
C4-1/8-70-6651~F
C4-1/8-70-688L-F
C4-1/8-T0-2871-F

C4-1/8-T0-1622-F
C4-1/8-T0-287L-F
C4-1/8-70-6811-F
0698-6531
0698-6631

C4~1/8-T0-2152-F
C4-1/8-T0-1001-F
C4-5/8-T0-909R-F
0E98-6343
0698-6362

C4-1/8-T0-1622-F
C4-1/8-T0-1622-F
C4-1/8-T0-2871~F
C4-1/8-T0-1622-F
C4-1/8-T0~2871-F

C4-1/8-T0-1623-F
C4-1/8-T0-2871-F
Ca-1/8-T0-1622-F
C4-1/8~T0-2871-F
0698-6343

9698-6362
C4-1/8-T0-905R-F
0698-6343
0698-6343
0698-6362

0698-6362
C4-1/8-T0-1061-F
0698-0550
C4-1/8-T0-26L1-F
0698-6360

C4-1/8-T0-3162-F
C4-1/8-T0-3162-F
C4-1/8-T0-10031-F
C4-1/8-T0-51t1-F
C4-1/8-T0-1002~F

C4-1/8-T0~-3481-F
CE88-6360
06388-8322
C4-1/8-TC-1003-F
C4~1/8-TG-5111-F

C4-1/8-TC-2371-F
C4-1/8-TC-2831-F
C4-1/8-T0-201-F
C4-1/8-TC-3181-F
0698-6630

0698-6360
C4-1/8-TO-1471-F
C4-1/8-T0-1782-F
C4-1/8-TG-1471-F
C4-1/8-TG-101-F

0688-8822
0598-8822
C4-1/8-T0-2151-F
C4-1/8-T0-7501-F
C4-1/8-T0-1902-F

C4-1/8-TC-1002-F
C4-1/8-T0-5111-F
C4-1/8-T0-1362-F
C4-1/8-T0-1001-F
43PS03

See introduction to this section for ordering information.

* Indicates factory selected value

rev.QIJUNSES




Model 8903B Replaceable Parts

Table 6 -3. Replaceable Parts

HP Part
Number

A4 08903- 60283 SERIAL PREFIX 2816A AND ABOVE (HP8903B)
A4 08903-60283 - SERIAL PREFIX 2818A AND ABOVE (HP8903E)

Reference
Designation

Mfr

Code Mfr Part Number

C
D Qty

Description

0598-32213
D698-3458
0757-0280
0757-0438
0695%-0526

2100-3056
0698~8799
2100-3109
0658-3266
0658-6630

0698-3266
0757-0438
0698-6630
0757-0280
0757-0442

0692-3243

R4RB7
A4RE8
A4REZ
RA4R30

A4RAL
R4RE2
R4RA3
R4ARG4
RARGS

A4RYE
A4RT7
A4RI3
ALIRSY
R4R1GG

R4R101
A4R162
A4R103
A4R104
A4R105

0757-0470
0757-0200

A4R106
A4R107
A4R108
A4R10S
A4R110

A4RLLL
R4RL12
R4R113
R4R114
RA4R115

0757-0464
0698-3456
0698-3453
0698-6631

0698-6631
0757-0279
0757-0470
0757-027%
0757-0278

0757-0442
0757-0279
0757-0290
0757-0421
0698-3443

0757-0280
0757-0422
0698-3441
0698~0082
2100-3103

0757-0442
0698-0238
0698-3150
0G9E-0085
0698-3153

0757-0280
0757-0405
0757-0200
0698-8822
0757-0405

0757-0465
0757-0275
0D757-0278
0757-1094
0698-3153

0757~-0280
2100-3350

A4R1%6
A4R147
R4R118
R4R119
A4R120

A4R124
A4R122
A4R1L23
A4R124
A4R125

R4R126
A4R127
A4R128
AsR129
A4R130

A4R131
A4R132
A4R133
A4R134
A4RL35

AMR136
A4R137
A4R138
A4R130
R4R140

A4R141
A4R142
HRARL43*
AdR 1 44%
R4R145 C698-17270
0598-6630
0698-7258B
0698-6630
2190-3054
0698-3459

0757-0438
0757-0280
0698-7253
0698-7196
0698-7194%

A4R146
R4R147
R4R148
R4AR1449
A4R150

A4RLE1
R4Ri52
R4R153
A4R154
A4R155
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RESISTOR 1.24K 1% .125W F TC=0+-100
RESISTOR 383K 1% ,125W F TC=0+-100
RESISTOR 1K 1X 125l F TC=0+-100

RESISTOR 5.11K 1% .125W F TC=0+-100
RESISTOR 37,68K .1% .25W F TC=0+-25

RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TRN
RESISTOR 21.5K .1% .125W F TC=0+-25
RESISTOR-TRHR 2K 10% C SIDE-ADT 17-TRN
RESISTOR 237K 1% .125W F TC=0+-100
RESISTOR 20K .1% .125W F TC=0+-25

RESISTOR 237K 1% .125W F TC=0+-100
RESISTOR 5.11K 1% 1250 F TC=0+-109
RESISTOR 20K .1% .125W F TC=0+-25
RESISTOR 1K 1% .125W F TC=0+-1i00
RESISTOR 10K 1% .12BW F TC=0+-100

RESISTOR 178K 1X .125W F TC=0+-1C0
NOT ASSIGNED
NOT RSSIGNED
RESISTOR 1B2K 1%
RESISTOR 5.B2K 1%

NOT ASSIGNED
RESISTOR 90.9¥ 1%
RESISTOR 287K 1%
RESISTOR 186K 1X%
RESISTOR 2.5K .1X

.125W F TC=0+-100
L1250 F TC=0+-100

L1250 F TC=0+-100
.125W F TC=0+-100
L1250 F TC=0+-100

L1250 F TC=0+-25
RESISTOR 2.5K .1% .1254 F TC=0+-25
RESISTOR 3.16K 1% .125W F TC=0+-100
RESISTOR 162K 1% .1250 F TC=0+-100
RESISTOR 3.16K 1% .125W F TC=0+-100
RESISTOR 3.16K 1X .125W F TC=0+-190

RESISTCR 10K 1% .125W F TC=0+~100
RESISTOR 3.46K 1% .125W F TC=0+-100
RESISTOR 6.19K 1% .125W F TC=0+-100
RESISTOR 825 1% ,125W F TC=0+-100
RESISTOR 287 1% .125W F TC=0+-100

RESISTOR 6,19K 1% .125W F TC=0+-100
RESISTOR 909 1% .125W £ TC=0+-100
RESISTOR 2185 1% .12%4W F TC=0+-100
RESISTOR 464 1% .125W F TC=0+-109
RESISTOR-TRMR 10K 10% C SIDE-ADJ 17-TRN

RESISTOR 10K 1% .125W F TC=0+-100
RESISTOR 58K .1% .10 F TC=0+-15
RESISTOR 2.37K 1% .125W F TC=0+-100
RESISTOR 2.61K 1X .125W F TC=0+-100
RESISTOR 3.83K 1% .125W F TC=0+-100

RESISTOR 1K 1% .125W F TC=0+-100
RESISTOR 162 1% ,125W F TC=0+-100
RESISTOR 5.62K 1% .125W F TC=0+-100
RESISTOR 6.8F 1% .125W F TC=0+-100
RESISTOR 162 1% .125W F TC=0+-100

RESISTOR 100K 1X .125W F TC=0+-100
RESISTOR 3.1BK 1X .125W F TC=0+-100
RESISTOR 3.1B6K 1X .12%W F TC=0+-100
RESISTOR 1.47K 1% .125W F TC=0+-100
RESISTOR 3.83K 1% .125W F TC=0+-100

RESISTOR 1K 1% .125W F 7C=0+-100
RESISTOR-TRMR 200 10% € SIDE-ADJ 1-TRN
NOT NORMALLY LOADED

NOT NORMALLY LOADED

RESISTOR 26.1K 1% .C5W F TC=0+-100

RESISTOR 20K .1% .125l4 F TC=0+-25
RESISTOR 6.81K 1% .05W F TC=0+-100
RESISTOR 20K 1% .1285W F TC=0+-25
RESISTOR-TRMR 50K 10% C SIDE-ADJ L7-TRN
RESISTOR 383K 1% .125W F TC~0+-100

RESISTOR 5.11K 1% 1250 F TC=0+-100
RESISTOR 1K 1X .125W F TC=0+-100
RESISTOR 5.11K 1% ,05W F TC=0+-100
RESISTOR 21.5 1% ,05W F TC=0+-100
RESISTOR 21.5% 1% .05W F TC=0+-100

24546
28480
24546
24546
28480

02111
28480
02111
24548
28480

24545
24548
28480
24546
24545

24546

24546
24546

24546
24545
24546
28480

28480
24546
24546
245486

C4-1/8-T0-1241-F
0598-3459
C4-1/8-T0-1001-F
C4-1/8-T0~5111-F
0699-0526

43P592

0638-8799

43P202
Ca~1/8-1T0-2373-F
0698-6630

C4-1/8-T0-2373-F
C4-1/8-TO0-5111-F
0698-6630

C4-1/8-T0-1001-F
Ca-1/8-T0-1002-F

Ca-1/8-T0-1783-F

Ca-1/8-T0-1622-F
C4-1/8-T0-5621i-F

C4~1/8-TQ-9092-F
C4-1/8-T0~28B73-F
C4-1/8-T0-1863-F
0698-6631

0698-6631

C4-1/8-70-316]1-F
C4-1/8-70-1623-F
C4-1/8-T0-3161-F
C4-1/8-T0-3161-F

C4-1/8-T0-1002-F
C4-1/8-TD-3161-F
MF4CL/8-T0O-5191-F
C4-1/8-T0-82%R-F
C4-1/8-TQ-287R-F

MF4C1/8-TO-6191-F
{4-1/8-T0-%08R-F
C4-1/8-T0-216R-F
C4-1/8-T0-4640-F
43P103

c4-1/8-T0-1002-F
0699-0239

C4-1/8-T0-2371-F
C4-1/8-T0~2611-F
C4-1/8-T0-3831-F

C4-1/8-T0-1001-F
C4-1/8~-T0-152R-F
£4-1/8-70-5621~F
0698-8822

C4-1/8-T0-162R-F

C4-1/8-T0~1003-F
C4-1/8-T0-3i61-F
C4-1/8-T0-3161-F
C4-1/8-T0-1471-F
C4-1/8-T0-3831-F

C4-1/8-T6-10G1-F
2100-3350

€3-1/8-T0-2612-F

0698-6630
€3-1/8-T0-6B11-F
0698-6B630

43P503

6698-3459

C4-1/8-T0-5111-F
C4-1/8-TC¢-1001-F
C3-1/8-T0-5111-F
C3-1/8-TG-21iR5~F
C3-1/8-TO-21R5-F

See introduction to this section for ordering information.
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Maodel §903B Service
REPLACEMENT OF PUSHBUTTON KEYS AND ANNUNCIATOR LEDS---SERVICE SHEET A

B-WAY
ORIENTATION
DOF REYCAP

Fﬁlﬁ)

2 COLOR
KEYCAP

MINIATURE

P.C. BOARD

Figure 8F-1, Front-Panel Pushbuiion Key A ssembly

CAUTION

Do not disturh the assembly for at feast 10 seconds after hear staking,
If not enough heat is applied, the plastic will read (o stick 1o the Hip of the iron.

If too much heat is applivd, the plastic will fime profusely, the Urivet™ will be irregularly
shaped, and the plastic will be permanently discolored.

I the staking tool is worn ar flaked, it will cause a misshaped rivet andsor @ contami-
nation deposit on the surface,

6. To assure proper switch assembly, verify that the switch is pushed firmly against the circuit board and, with
the hot (440°C or 825°F) staking tip, push down on each of the posts (2) of the switch. Each post should take
about one second to stake. With the proper cyele, the post should turn a darker coler and, in about ten seconds,
return to ity original bright red color, The correctly staked post should have a smooth round “rivet” like top,
as shown in Figure 8F-3,




Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

AS

ASC30

A5C31
REC32
REC33
RA5C34
ASC35

ASC3E
ASC3?
RASC38
RSC39
ASC40

A5SC41
ASC42
A5C43
A5C44
ALC4S5

REC44
R5C47
RA5C48
R5C49
ASCS0

RSCS1
ASCH2
A5SCS3
A5CH4
A5CES

HECSS
RSC57
ASC58

Z450ATO 2T 204
ASCSS
ASCE0

27234 AND ABOVE
ASCSY
ASCEQ

08903-60008

6160-205%
G169~-205%5
0160-2055
0160-2955
0160-2055

0160-205%
0160-205%
0160-2055
0D160-4590
0160-5032

0160-3293
0180-2620
0180-25620
0160-3934
0160-2055

0160-205%
0160-205%
0160-2055
0166-3934
0160-4990

0160-5032
0160-3293
D160-3874
0160-0194
01860-2055

0150-2055
0160-4494
0180~0197
0180-2141
0180-0187

0180-0281
0189-0281
6180-01497
6180-0197
0169-2055

0160-2225
0180-0197
0160-3454
D160-4251
0i60-3466

0160-2055
0180-0291
0180-0281
0160-4521
0160-4402

0160-2255
0160-4084
01603456
0180-0291
0160-5031

0160-2055
0160-2055
0160-452)
0180-0291
0160-2055

0180-0281
0160-205%
0160-205%

0160-5254
0160-5254

MO BIE (NGO RUOEE BUOIOL O~HEBOWw WLEWDDW

00 £ 00 LA D DD 00 Lkt

WP WWoWo =Wt MWD

OSCILLATOR ASSEMBLY

CARPACITOR-FXD

CAPACITOR-FXD .
CAPACITOR-FXD .
CAPACITCR-FXD .
CAPARCITCR-FXD .

CAPACITOR-FXD

CAPACITOR-FXD .
CRPACITOR-FXD .
CRPACITOR-FXD .

CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR~FXD
CAPACITOR-FXD
CAPRCITGR-FXO
CAPRCITOR-FXD

CAPRCITOR-FXD
CRPRACITOR-FXD
CRPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPRCITOR-FXD
CAPRCITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITCR-FXD
CAPACITGR-FXOD

CAPRCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD

CRAPRCITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPARCITCR-FXD
CAPRCITOR-FXD
CAPRCITOR-FXD

CRPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FXD

CAPACI TOR-FXD
CAPACITOR-FXD
CAPACITCR-FXD

NOT RSSIGNED
NOT ASSIGNED

LQIUF +80-20% 100vOC
+80-20% 100vDC
+80-20% 100VDC
+80-20% 100vDC
+80-20% 100vDC

+80-20% 100vDC
+80-20% 100vVDC
+80-20% 100VDC
+-1% 200vDC

L0223UF +-1% 200vDC

2470PF +-1% 100vDC MICA
2.2UF+-10% 50vDC TR
2.2UF+~10% 50vDC TR
I50PF +-1% LOOVOC MICA
JOIUF +80-20% 100VDC CER

L01UF +30-20% 100vDC CER
LO01UF +80-20% 100vVDC CER
LO1UF +80-20% 100vDC CER
350PF +-1% 100vDC HICA
L1BUF +-12% 260VDC

L0223UF +-1% 200vDC
2470PF +-1% 100VDC MICR
10PF +-.5PF 200VDC CER
L015UF +-10% 200VDC POLYE
LOLUF +80-20% 100vDC CER

LOLUF +80-20% 100vDC CER
39PF +-5% 200VDC CER 0+-30
2.2UF+-10X 20V¥DC TR
3.3UF+-10% 50VDC TA
2.2UF+-10% 20VDC TA

1UF+-10% 35VDC TR
1UF+-10% 35VDC TR
2.2UF+-10% 20vDC TA
2.2UF+-10¥% 20vDC TR
LD1UF +80-20% 100vDC CER

2000PF +-5% 300VDC MICA
2,2UF+~-10% 20vDC TR
220PF +-10% 1KVOC CER
3300PF +.0000000033-3%
100PF +-10% iKVDC CER

.01UF +80-20% 100vDC CER
1UF+-10% 35vDC TA

1UF+-10% 35vDC TA

12PF +-5% 200¥DC CER 0+-30
AUF +-10% 100vDC POLYP

8.2PF +-,25PF 500vY0C CER
L1UF +-20% 50VDC CER
1000PF +-10% 1KVDC CER
1UF+-10% 356YDC TA

LDATUF +-2% 100vDC

LOLUF +80-20% 100VDC CER
LOIUF +80-20% 100vDC CER
12PF +-5% 200vDC CER 0+-30
1UF+-10% 35vDC TA

LOLLF +80-20% 100VDE CER

1UF+-10% 35vDC TA
L03UF +80-20% 100vVDC CER
LOIUF +80-20% 100vDC CER

CAPARCITOR-FXD 1.5PF +-.25PF 100VDC CER
CAPARCITOR-FXD 1.5FF +-.25PF 100VDC CER

08903-60006

0160-205%
0160-205%
0160-2055
0169-2055
0160-2055

0160-2055
016§-2055
0160-2055
0160-4580
01605032

0160-3293
D2ZR2GS1B50K
D2R2GS1850K
0160-3934
0160-2055

0160-2055%
§160-205%
0160-2055
0160-3834
01E0-4590

0160-5032
0160-3293
0160-3874
0160-0144
0160-2055

0160-2055
0160-4434
150022548020R2
150D335%8050B2
150D0225%9020R2

150D105X8035R2
150D105%9035R2
1590D0225X3020A2
1500225X8020R2
0160-2055

0169-2225
150D225X9020R2
0160-3454
8630w
0160-3466

0160-2055
150D105X8035R2
1500106X8035R2
0iB0-4521
0160-4402

0160-2255
0160~ 4084
0160-3456
1500105X8035R2
0160-5031

0160-2055
0160-2055
0160-4521
150D105X8035A2
0160-2055

1500105X8035R2
0160-2055
0150-2055

0160-5254
0160-52%4

See introduction to this seclion for ardering information.
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Replaceable Parts Model 8903B
Table 6-3. Replaceable Parts

Reference HP Part inti \
Designation Number Description Mfr Part Number .

2450470 25204
ASCRY 1901-0376
ASCR2 1991-9376
ASCR3 1801-9376
ASCR4 1901-03786
ASCRS 1901-03786
ASCRE 1201-0880
ASCR? 1501-0376
ASCR3 1901-0375
ASCRS 1901-0376
ASCRIO 1901-0376
ASCRIY 1901-0376
ASCRIZ 1901-0376
ASCRIZ 1901-0376
ASCR14 1901-0376
ASCRYS 1801-0376

DIODE-GEN 35V 50MA DO~35 1901-0376
DIODE-GEN 35V SOMA DO-35 1801-0376
DIODE-GEN 35V S50MA DO-35 1901-0376
DIODE~-GEN 35y §0MA DO-35 1901-0376
DIODE-GEN 315y 50MA DO-35 1801-0376
DIODE-GEN 125MA DG-35 1901-0880
OIODE-GEN 3 50MAR DO-35 1901-0376
DIODE-GEN §0MA [O-35 1901-0376
DIGDE-GEN 50MA 0O-35 1901-0376
DIODE-GEN 50MA D0-35 1901-0376
DEODE-GEM S¢MA D0-35 1901-0376
DIODE-GEN 50MR DO-35 1%01-0376
DIODE-GEN S50MA DO-35 1801-0376
DIODE-GEN 50MA DO-35%5 1901-0376
DIORE-GEN 50MA DO-35 19010376

OO~ coIdo

26014 AND AROVE
ASCR! 1991-9050
A5CR2 1901-0050
ASCR3 1901-00506
ASCRS 1901-0065¢
ASCRS 1901~0056
ASCRG6 1801~0880
ASCR? 1901-0889
ASCRE 1901-08890
ASCRS 190:-0880
ASCRi0 190:-088¢0
ASCRIT 1901-0880
ASCRIZ 1901~0880
ASCR!3 1901~G880
ASCRIZ 1901-0880
4SCRIS 1901-G880

ASCR1E 1901-0050

ASMP1 4040-0748
1480-0116
AEMP2 40400753
1480-0116
ASMP3 0403-0426

ASQ1 1853-0281
1854-0477
18556-0420
1856-0420
1866-0420

1865-0420
1855-0420
1855-0420
1855-0420
1855~0420

1855-0420
1855-0420
1855-0420
1855-0420
1855-0420

1855-0420
1865-0420
1855-0420
1855-9420
1855-0420

1855-0420
1855-0420
18550420
1855-0420
1855-0420

1855-6420
1865-0420
1855-0420
1855-9420
1855-9420

1855-0420
1854-0477
1853-0281
1855-0420

DIODE-SWITCHING &0V 200MR 2NS DO-35 1801-0050
DIODE-SWITCHING 80V 200MA 2NS DO-35 1901-0950
DIODE-SWITCHKING 80V 200MA 2N$ DO-35 1901-0050
DIODE-SWITCHING B0V 200MA 2NS DO-35 1901-0050
DIODE-SWITCHING 8OV 200MA 2NS DO-35 1901-0050Q
DIODE-GEN PRP 125MA DO-35 1901-G880
DIODE-GEN PRP 125MA DO-35 1901-G880
DICDE-GEN PRP 125MA DO-35 i301-0880
DIODE-GEN PRP 125MA DO-35 1801-0880
DIODE-GEN PRP 125MR DO-35 1901-0880
DIOQDE-GEN PRP 125MA DO-35 1901-0880
DIODE-GEN PRP 125MA DO-35 19¢1-0880
DIODE-GEN PRP 125MA DO-39 1901-0880
DIDGE-GEN PRP 125MA DO-35 1991-0BE0
DIODE-GEN PRP E25MA DO-35 1901-0B80

DIODE-SWITCHING 80V 200MA 2NS DO-35 1901-0059

EXTR-PC BD BLK POLYC ,(0B2~BD-THKNS 4040-0748
PIN-GRYV .062-IN-DIA ,25-IN-LG STL 1480-0116
EXTR-PC B0 GRN POLYC .082-BD-THXNS 4040-0753
PIN-GRY ,062-IN-DIA ,25-IN-LG STEL 14806-0116
PLUG-HOLE BDR~HD FOR .187-0-HOLE NYL 207-120241-03-0101

TRANSISTOR PNP 2N2907A@ SI TO-18 PD=400MUW 2N2907R
TRANSISTOR WPN 2N2222A SI TO-18 PD=5{)0MW 2N2222R
TRANSISTCR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MCDE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MCDE 2N4391

TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4351
TRANSISTOR J-FET 2N4391 N-CHAN B-MODE 2Na381
TRANSISTOR J~FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR JT-FET 2N4291 N-CHAN D-MODE 2N4391

TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N439%
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391

TRANSISTOR J-FET 2N4381 N-CHAN D-MODE aN4391
TRANSISTOR J-FET 2N4391 N#CHRN D-MODE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE N435L
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N43891

TRENSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR J-FET 2N4331 N-CHRN D-MODE 2N4381
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4381
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4381
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE ZN4391

TRANSISTOR J-FET 2N4301 N-CHAN D-MGDE 2N4391
TRANSISTOR J-FET 2M4391 N-CHAN D-MODE 2N4381
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4381
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR T-FET 2N4391 N-CHAN D~MODE 2Ng331

TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391
TRANSISTOR NPN 2N2222R SI T0-18 PD=500MW 2N2222AR
TRANSISTOR PNP 2N2307A SI TQ-18 PD=400MW 2N2807TA
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 2N4391

NO N0 MONRMN DRORRNN NRORMN RO HRAINR PR -E 000 ™™ =l g =2 0 G 6 63 W

See introduction to this section for ordering information. * Indicates factory selected value

rev.25MARE6.




Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
MNumber

Description

Mfr Part Number

ASR30

A5R31
A5R32
A5R33
R5R34
RASR3S

A5R36
N5R37
AGBR38
ABR3G
ABR40D

ASR41
ASR42
ASR43
ASR44
F5R45

A5R46
RSRAT
RSR4B
RSR49
ASRE0

A5R51
R5R52
R5R53
ROR54
ASRGLE

ASRHE
RABRGT
A5R538
ASRSY
R5RED

0658-3430
0638-3430
1810-02048
1810-0206
0698-3430

0598~3430
0698-3430
0638-3430C
0757-0280
06988204

0688-8205
06898-8047
06898-8049
0648-8053
C69€-8050

0639-0676
0688-0730
0757-0417
0757-0447
1810-0206

07457-0290
0757-0394
0757-0442
0757-0442
U648-3430

0698-3430
0757-0280
0698-8204
(G698-82058
0638-8047

0698-8049
0698-8053
GE98-8050
0899-0876
0898-0730

0698-3430
0698-3430
0757-0394
0698-3430
0688-3430

0767-0280
0698-8049
0698-8047
06988205
06538-8254

06398-34390
0698-3450
0698-2157
06598-3157
0698-0730

0638-3430
0898-8050
0698-8053
0757-0279
0757-1094

0693-0083
0757-0288
0698~3160
0757-0280
0698-3138
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RESISTOR
RESISTOR

RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTCR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESTSTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTCOR
RESISTOR

21.5 1% .125W F TC=0+-100
21.5 1% .1250 F TC=0+-100

NETWORK-RES 8-SIP10.0K OHM X 7
NETWORK-RES 8-SIF10.0K OHM X 7

21.5 1% .125W F TC=0+-100

21.5 1% .125W F TC=0+-100
21.5 1% .125W F TC=0+-100
21.5 1% ,125W F TC=0+-100
1K 1% .125W F TC=0+-100

7.98K .1% .1251 F TC=0+-25

15.68K . 1% 125l F TC=0+-25
32K 1% 1250 F TC=0+-25
54K 1% 1284 F TC=0+-25
128K 1% . 125W F TC=0+-25
256K 1% .12BW F TC=9+-25

611K .1% .125W F TC=0+-50
M L1% . 125W F TC=0+-28
562 1% .125W F TC=0+-100
16.2K 1% .125W F TC=0+-100

NETWORK-RES 8-5IP10.0K OHM X 7

6.19K 1% .125W F TC=0+~100
1.1 1% .125W F TC=0+-100
10K 1% . 125%W F TC=0+-100
10K 1% ,125W F TC=0+-100
21.5 1% .125W F TC=0+-100

21.5 1% .125W F TC=0+-100
1K 1% .125W F TC=0+-100
7.98K .1% .125W F TC=0+-25
15.98K .1% 125U F TC=0+-25
32K .1% . 1256 F TC=0+-25

B4K 1% .125W F TC=0+-25
128K . 1% 125U F TC=0+-25
256K . 1% .125W F TC=0+-25
611K .1i% .125U F TC=0+-50
1M 1% . 125W F TC=0+-25

21.5 1% 1254 F TC=0+-100
21.9 1% .125W F TC=0+-100
51.1 1% ,125W F TC=0+-100
21.5 1% 1250 F TC=0+-100
21.5 1% ,1254 F TC=0+-100

1K 1% .125W F TC=0+-100

4K 1% .125W F TC=0+-25
32K .1% .12%5U F TC=0+-25
15,88K .1% .125W F TC=0+-25
7.98K 1% .125W F TC=0+-25

21.5 1% .125W F TC=0+-100
42,2K 1% .125U F TC=0+-100
19.6K 1% .125W F TC=0+-100
19.6K 1% .1250 F TC=0+-100
M 1% L1250 F TC=0+-25

21.5 1% .125W F TC=0+-100

256K . 1% .125uW F TC=0+-25
128K .1% .125W F TC=0+-25§
3.1BK 1% .125W F TC=0+-100
1.47K 1% .128W F TC=0+-100
1.96K 1% .125W F TC=0+-100
9.09K 1% .125W F TC=0+-100
31.BK 1% .125W F TC=0+-100
1K 1% 1250 F TC=0+-100

17.8K 1% .125W F TC=0+-100

PMES5-1/8-T0~21R5-F
PMES5-1/8-T0-21RS-F
208R103
208R103
PMES5~1/8-T0-21R5~F

PMES5-1/8-T0-21R56-F
PMES5~1/8-T0-21R5-F
PME55-1/8~T0~21R5-F
C4-1/8-T0-1001-F
MFAC1/8-TG-7981-8

MF4C1/8-T8-15981-B
MF4C1/8-T8-3202-B
MF4Cl/8-T9-6402-B
MF4C1/8-T9-128B3-B
MF4C1/8-79-2563-B

0699-0676
0699-0730
C4-1/8~T0~-582R-F
Ca-1/8-T0-1622-F
208R103

MF4C1/8-T0-B181-F
C4-1/8-T0-51R1-F
C4-1/8-T0O-1002-F
Ca-1/8-T0-1002-F
PMESS-1/8-TD-21R5-F

PMESS-1/8-T0~-21R5-F
C4~1/8-T0-1001-F
MF4C1/8-T9-T9EL-B
MF4CJ/8-T9-15981-8
MF4C1/8-T9-3202-8B

MF4C1/8-T9-6402-8
MF4C1/8-T9-1283-8B
MF4C1/8-T9-2563-B
0B698-0B7E
0698-0730

PMESS-1/8-T0-21R5-F
PMES5-1/8-T0-2iR5-F
C4-1/8-T0-51R1-F

PME55-1/8-T0~21R5-F
PMESS5-1/8-T0-21R5~F

C4-1/8-TQ-1001-F
MF4CL/8-T9-6602-B
MF4C1/8-T9-3202~8B
MF4C1/8-T9-15981-B
MF4C1/8~T9-7881-B

PMESS-1/8-T0=21R5-F
C4-1/8-T0-4222-F
C4-1/8-T0-1862-F
C4-1/8-T0-1962-F
0898-0730

PMEGS-1/8-T0-21R5~-F
MF4C1/8-T8-2563-B
MFACL1/8-TG-1283-B
C4-1/8-T0-3161-F
Ca-1/8-TO-1471-F

Ca-1/8-TO-1961-F
MF4CL/8-T0-9091-F
C4-1/8-TQ-3162~F
C4-1/8-To-1001-F
C4-1/8-T0-1782-F

See introduction to this section for ordering information.
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Replaceable Parts Model &8903B

Table 6-3. Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

ASRE7
ASREE
ASREY
RA5RS50

A5RY1
A5RA2
ASRAIZ
ASR3I4
ASRA5

ASRYB
ASRY7
A5RAI8
ASR9S
AGRLO0

R5R101
R5R102
HA5R103
ABR104
RER105

ASR10B
ASR107
A5R108
A5R108
ASR119

ASR111
ASR112
A5R113
R5R114
RHRL115

ABR116
ABR1: ¢
ASR1L8
ASRiLlg
A5R120

0698-3430
05698~3430
0757-0442
0757-0280
0757-0442

0757-0442
0757-0280

0757-0442
0757-0465

0698-3435
0688~3435
9757-0280

0757-0401
0757-0280
0797-0280
0757-0417
0698-3450

0757-0470
0757-0288
0757-0289
0757-0442
0757-0280

0698~3161
0688-3430
0757-0317
0688-3435
0688-3435

0757-0442
0757-0280
0757-0438
0698~3435
0737-0442

0757-0401
0693-0400
0698-8204
0698-0083
0698~3445

0757-0401
2100-3103
0757 0280
6698~6320
06498~-6320

0757-0317
DE98-3430
069g-3161
0757-0428
0757-0401

0757-0279
0B98-3435
0698-3435
0757-0280
0698~3150

Q757-0459
0757-0465
0698-7262
0757-0280
0757-0440

M WO DWEMU
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RESISTOR 21.5 1% 1250 F TC=0+-100
RESISTOR 21.5 1% 1250 F TC=0+-100
RESISTOR 10K 1% 1250 F TC=0+-100
RESISTOR 1K 1% .125W F TC=0+-100

RESISTOR 10K 1% .125W F TC=0+-100

RESISTOR 10K 1% . 125W F TC=0+-100
RESISTOR 1K 1% .125W F TC=0+-1i00
NOT ASSIGNED

RESISTOR 10K 1% ,125W F TC=0+-100
RESISTOR 100K 1% ,125W F TC=0+-1090

NOT ASSIGNED

RESISTOR 38.3 1% .125W F TC=0+-100
RESISTOR 38.3 1% .128W F TC=0+-140
RESISTOR iK 1% .125W F TC=0+-100
NOT RSSIGNED

RESTSTOR 190 1% ,125W F TC=0+-1060
RESISTOR 1K 1% .125 F TC=0+-100
RESISTOR 1K 1% .125 F TC=0+-100
RESISTOR BE2 1% ,12bBW F TC=0+-100
RESISTOR 42,2K 1% ,125W F TC=0+-100

RESISTOR 162K 1% .125U F TC=0+-100
RESISTOR 9.08K 1% .128W F TC=0+-100
RESISTOR 1K 1% .125U F TC=0+-100
RESISTOR 10K 1% .125W F TC=0+-100
RESISTOR B.18K 1% .125W F TC=0+-100

RESISTOR 38.3K 1% 1254 F TC=0+-100
RESISTOR 21.5 1% .125W F TC=0+~100
RESISTOR 1,33K 1% 1250 F TC=0+-100
RESISTOR 38.3 1% . 1250 F TC=0+-109
RESISTOR 38.3 1% .125W F TC=0+-100

RESISTOR 10K 1% .125W F£ TC=0+-108
RESISTOR 1K 1% .125W F TC=0+-100
RESISTOR 5.11K 1% ,125W F TC=0+-100
RESTSTOR 38.3 1% 12580 F TC=0+-100
RESISTOR 10K 1% ,125W F TC=0+-160

RESISTOR 100 1% .125W F TC=0+-190
RESISTOR 3.6K .1% .12BW F TC=0+-25
RESISTOR 7.98K 1% .125l F TC=0+-25
RESISTOR 1.9BK 1% ,125W F TC=0+-100
RESISTOR 348 1% . 125W F TC=0+-100

RESISTOR 100 1% .125W F TC=0+-100

RESISTOR-TRMR 10K 10% C SIDE-ADJ 17-TRN

RESISTOR LK 1% ,125W F TC=0+-1090
RESTSTOR 5K 1% ,125W F TC=0+-29
RESISTOR SK ;1% .12BW F TC=0+-29

RESISTOR 1.33K 1% 1254 F TC=0+-100
RESISTOR 21.5 14 .125W F TC=0+-100
RESISTOR 38.3K 1% .125W F TC=0+-100
RESISTOR 1.62K 1% 1250 F TC=0+-100
RESISTOR 100 1% ,1254W F TC=0+-100

RESISTOR 3.16K 1% ,125W F TC=90+-100
RESISTOR 38.3 1% .125W F TC=0+-100
RESISTOR 38.3 1X .1284 F TC=0+-100
RESISTOR 1K 1% .1250 F TC=0+-100
RESISTOR 2.37K 1% .125W F TC=0+-100

RESISTOR 56.2K 1% .125UW F TC=0+-100
RESISTOR 100K 1% .1i25UW F TC=0+-100
RESISTOR 12.1K 1% .09W F TC=0+-100
RESISTOR 1K 1% .125W F TC=0+-100

RESISTOR 7.5K 1% .12BlWY F TC=03+-100

PMES5-1/B~T0~21R5-F
PMESS-1/8-T0-21R5-F
C4-1/8-T0-1002-F
€4-1/8-T0-1001-F
C4-1/8-T0-1002-F

C4-1/8-T0-1002-F
C4-1/8-T0-1001-F

C4-1/8-T0~1002-F
C4-1/8-T0-1003-F

€4-1/8-T0-38R3-F
C4-1/8~-T0-38R3I-F
C4-1/8-T0~1001-F

C4-1/8-T0-101-F

C4-1/8-T0-1001-F
C4-1/8-70-1001-F
C4-1/8-T0-562R-F
C4-1/8-T0~-4222-F

C4-1/8-TO-1823-F
MF4C1/8-T0-8081-F
C4-1/8-T0-1001-F
C4-1/8-TN-1002-F
MF4C1/8-T0-6181-F

C4-1/8-T0-3332-F
PMES5-1/8-T0-21R5-F
C4-1/8-T0-1331-F
C4-1/8-T0O-38R3-F
C4-1/8-TO-38R3-F

C4-1/8-T0-1002-F
C4-1/8-T0-1001-F
C4-1/8-T0-5111-F
C4-1/8-T0-38R3-F
C4-1/8-T0-1002-F

C4-1/8-T0-101-F
0633-0400
ME4C1/B-TB-7981-B
C4-1/8-TO-18561-F
C4-1/8-T(O-348R-F

€4-1/8-T0-101-F
43P103
C4-1/8-T0G-1001-F
PMESS-1/8-T9-5001-8B
PMESS-1/8-T9-5001-B

Cé-1/8-T0-1331-F
PMES5-1/8-T0-21R5-F
C4-1/8-T0-3832-F
€4-1/8-T0-1821-F
C4-1/8-TO-10L-F

C4-1/8-T0-31861-F
C4-1/8-T0-38R3I-F
C4-1/8-T0-38R3-F
C4-1/8-T0-1001-F
C4-1/8-T0-2371-F

C4-1/8-To-S622-F
C4-1/8-T0-1003-F
C3-1/8~T1T0-1212~F
C4-1/8-T0-1001-F
C4-1/8-TO-7501-F

See introduction to this section for ordering information.

* Indicates factory selected value




Mode]l 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HF Part

Designation Number Description Mfr Part Number

ASR121 0698-7241
R5R122 0698-3530
ABR123 0757-0280
R5R124 0698-0084
A5R125 0E98-0084

RESISTOR 1.62K i¥% .05W F TC=0+-100 C3-1/8-TO-1621-F
RESISTOR 21.5 1% .125W F TC=04-100 PMEGS-1/8-T0-21R5-F
RESISTOR 1K 1X .125W F TC=0+-100 C4-1/8-T0-1001-F
RESISTOR 2.15K 1% ,125W F TC=0+-100 C4-1/8-T0-2151-F
RESISTOR 2.15K 1% .125W F TC=0+-100 C4-1/8-T0-2151-F

RESISTOR 21.5 1% .125W F TC=0+-100 PHESS-1/8-T0-21R5-F
RESISTOR 3.83K 1% .125W F TC=9+-100 C4-1/8-T0-3831-F
RESISTOR 3.83K 1% .125W F TC=0+-100 C4-1/8-T0-3831-F
RESISTOR 10K 1% . 1250 F TC=0+-100 C4-1/8-T0-1002-F
RESISTOR 10K 1% .125W F TC=0+-100 Ca-1/8-TG-1002-F

RESISTOR 2L.5 1% 125U ¥ TC=0+-100 PME55-1/8-T0-21R5~F
RESISTOR 21.5 1% .125W F TC=0+-100 PMES5-1/8-T0-21R5-F

A5R126 0698-3430
RA5R127 0698-3153
ALR128 0598-3153
RER129 0757-0442
R5R130 0757-0442

RER131 0698-3430
RER132 0698-3430

AETP] 1251-0600
R5TP2 1251-0600
ASTP3 1251-0600
ASTP4 1251-0600
RETPS 1251-0600

ASTPE 1251-0600
RASTP7 1251-06G0
ASTPE 1251-0600
ASTPY 1251-0600
RSTP10 1251-0600

ASTP11 1251-0600

1820-1144
1826-0026

1826-0662
1826-0783

08903-80041
1820-1423
1826-0138
1826-037)
1826-0785

CONNECTOR-SGL CONT PIN i,i4-MM-BSC-SZ 1251-0600
CONNECTOR-SGL CONT PIN 1.34-MM-BSC-S5Z 1251-6B00
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 1251-0600
CONNECTOR-SGL CONT PIN 1, 14-MM-BSC-SZ 1251-0B00
CONNECTOR-SGL CONT PIN 1.14-Mm-BSC-SZ 1251-0B00

CONNECTOR-SGL CONT PIN L. 14-MM-BSC-S2 1251-0E00
CONNECTOR-5GL. CONT PIN L.1l4-MM-BSC-52 1251-0600
CONNECTOR-5GL CONT PIN 1. 14-MM-BSC-S7 1251~0800
CONNECTOR-5GL CONT PIN L. 14-MM-BSC-GZ 1251-0E00
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 1251~0600

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-52 1251-0600

IC GRTE TTL LS NOR QUAD 2-TINP SN74LSE2N
IC COMPRRATOR PRCN TO-39 PKG LM311L

NOT ASSIGNED
IC OP AMP LOW-BIARS-H-IMPC TQ-39 PKG 1826- 0662
IC OP RMP LOW-NGISE 8-DIP-C PKG AR5534ACN

IC, LINERR 08903-80041
MV TTL LS MONOSTEL RETRIG DUARL SN74L5123N
COMPRRATOR GP QUARD 14-DIP-P PKG LM339N
OP AMP LOW-BIRS-H~IMPD TO-83 PKG LF256H

AMP LOW-BIAS-H-IMPD DURL 8-DIP-C TLOT2RCIG

COPO0 COCOOC U WEDWOW WOWNE

o

ww  wo

1826-0E62
1826-0716
1826-0371
1826-1492
1826~1492

AMP LOW-BIAS-H-IMPD TO-83 PKG 1826-0662
AMP LOW-NOISE DUAL B-DIP-C PKG NES532AFE
RMP LOW-BIAS-H-IMPD TO-89 PKG LF256H

RBmp 1826-1492
AMP 1826-1492

COMPARATOR GP QUAD 14~DIP-P PKG LM3 39N
COMPRARATOR GP QUAD L4-DIP-P PKG LM3 39N
COMPARATOR GP QURAD 14-DIP-P PKG LM339N
SUWITCH ANLG QUAD 16-DIP-C PKG LF13201D
COMPRARATOR GP QUAD 14-DIP-P PKG LM339N

DIODE-ZNR 5.1V &% DO-35 PD=.4W TC=+.035% 1802-0851
DIODE-ZNR 5.1V 5% DO-35 PD=.4W TC=+.035% 1802-08951
DIODE-ZNR 2.4V S¥% DO-35 PO=.4W TC=-.037% 1802-0843
DIODE-ZNR 6.8V 5% DO-35 PD=.4W TC=+.057% 1802-0854
DIODE-ZNR 1INB27 6.2V 5% DO-7 PD=.4u iNg27

1826-0138
1826-0138
1826-0138
182E-0582
iB2E-0138

1902-0951
1902-0951
1902-03843
1902-0954
1902-0680

1902-0955

D ORI XM WOWH oW =00 S S

DIODE-ZNR 7.5V 5% DO-35 PD=.4lW TC=+.062% 1802-0855

See introduction to this section for ordering infermation. * Indicates factory selected value
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Model 8903B Replaceable Parts

Table 6-3. Replaceable Parts

HF Part
Number

Reference
Designation

AG

Ab 08903-60132 OUTPUT ATTENUATOR RSSEMBLY

RECL 0180-01186 CAPACITOR-FXD 6.8UF+-10% 35V0C TR
ABC2 NOT RSSIGNED
REC3 0180-0116 CAPACITOR-FXD 6.8UF+-10% 35VODC TR
B
B

Description Mfr Part Number

0890360132
150DEB5X903582

150D685X803582
150D6BSXG03582

REC4 01B0-01486 CAPACITOR-FXD 6.8UF+~10% 35VDC TA
150D685X8035B2

ABLCE 0180-0116 CAPACITOR-FXD B.8UF+~10% 35vDC TR

ABCH NOT ASSIGNED
AGC7 0180-0116 CAPACITOR-FXD 6.8UF+-10% 35VDC TR
AGCSE 6180-0116 CAPACITOR-FXD 6.8UF+-10% 35vDC TA
AGCY G180-0i16 CAPRCITOR-FXD 6, 8UF+-10% 35vDC TA
RECLO NOT ASSIGNED

150D685X9035B82
150DE685X9035B2
150D685X9035B2

0160-4791
0160-4791
1506D107X9010R2
01650-4787
0160-4800

CAPRCITOR-FXD 10PF +-5% 100VDC CER (+-30
CAPRCITOR-FXD 10PF +~-5% 100VDC CER 0+-30
CAPACITOR-FXD 100UF+-10% 10¥DC TA
CAPACITOR-FXD 22PF +-5% 100¥DC CER 0+-30
CAPARCITOR-FAD 120PF +-5% 100VDC CER

NOT RSSIGNED
CAPACITCOR-FXD L20PF +-5% 100YDC CER
CAPACITOR-FXD B.8UF+~10% 35vDC TA
CAPACITOR-FXD 6.8UF+~10% 35VDC TR
CAPACITUR-FXD 6.8UF+-10% 35VDC TR

CAPACITOR-FXD 6.8UF+-16% 35vVDC TR
CAPACITOR-V TRMR-RIR 1.7-11PF 175V
CAPACITOR-FXD 15PF +-5% 100vDC CER 0+-30

REC11 0160~4791
Asc12 0160-4791
AEC13 0180-2207
RGC14 01E0-4787
RBC15 0160-4800

RBC16-C19
RBCZ0 0160-4800
ABCZ L 0180~-011€
RBC2?2 0L80-0116
ABC23 0L80-0116

0160-4800

150D685X9035B2
1500685X9035B2
1500685X9535B2

150D685X9035B2
187-0306-128%
0160-4789

ABC24 01806-0116
ABC25 0121-0493
ABC26 0160-4789

REC27 NOT RSSIGNED

REC28

REC29
AEC30
REC3L
REC32

0180-0374

0160-4832
0160-4832
0180-1794
0160-4832

0180-1794
0160-4832
0180-1784
0160-4832
0180-1794

W DWE o

CAPRCITOR-FXD

NOT RSSIGNED
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CRPACITOR-FXD
CRPACITOR-FXD
CAPACITOR-FX0

10UF+-10% 20vDC TA

LO01UF +-10% 100vDC CER
LO01UF +-10X 100VDC CER
22UF+-10% 35VDC TA

JOLUF +-10% 100VDC CER

22UF+-10% 35VDC TR
.01UF +-10% 100YDC CER
22UF+~10% 35VDC TA
.ClUF +-10% 100v¥DC CER
22UF+-10% 35VDC TR

150D106X802082

0160-4832
0160-4832
150D22EX9035R2
0160-4832

150D226X8035R2
0160-4832
1500226X9035R2
0160-4832
1500226X9035R2

6160-4832
01B0-3466
0160-3466

1901-0950
1901-0050

CRPRCITOR-FXD .01UF +-10% 100VDC CER
CAPRCITOR-FXD 100PF +-10X 1KVDC CER
CAPRCITOR-FXD 100PF +-10% 1KVDC CER

DIODE-SWITCHING 80V 200MA 2NMS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
NGT RSSIGNED

DIODE-SWITCHING 89V 200MR 2NS DC-35
DIODE-SWITCHING 80V 200MR ZNS DO-35

DIODE-SWITCHING 80V 200MA 2NS DO-35 1501-0050
DIODE-SWITCHING 80V 200MA 2ZNS DS-35 1801-0050
DIODE-HY RECT EOGV 1A 1801-0873
DIODE-HY RECT BQOV 1A 1801-0873
DIODE-HY RECT 600V 1A 1801~0873

DIODE-HV RECY 500V 1R 1601-0873
DICDE-SUITCHING 80V 200MA 2NS 1901-0050
DICDE-SWITCHING 80V 200MA 2NS 1901-0050
DICDE-SWITCHING B0V 200MA 2ZNS 1901-0050

9160-4832
01B60-3465
01E0-3466

1861-9050
AECR2 13991-0050
ASCR3
AGCR4 1991-9050
RECRS 1861-0050

ABCRG 1601-0050
ABCRT 1801-0050
ABCRE 1901-0873
ABCRY 1401-0873
ABCRLO 1901-0873

ABCRYLL 1904-0873
RBCR12 1801-0050
RECR13 1901-09050
RBCR14 1901-0050

1901-0050
1961-005%0

D €3 WL 0003 W WA FoR AR

WWweoe mooww

24504T0 25204
AGCRES 1901~-0376
AGCRIG 1901-0376
AGCRIT 1901-0376
AGCRES 1901-0376
A6CRLIS 1901-G376
AGCR20 1901-0376
ASCR2ZI 1901-0376
AsCR22 1901-0376

DIQDE-GEN 50MA D0-35 1901-0376
DIQDE-GEN 50MA DO-35 1901-0376
DIODE-GEN 50MA 00-35 1901-0376
DIODE-GEN 50MA DO-35 1901-0376
DIOBE-GEN 50MA DO-35 1901-0376
DIODE-GEN 50MA DO-35 1901-0376
DIODE-GEN 50MA DO-235 1901-0378
DIODE-GEN 50MA DO-35 1901-0376

ooOIommodd

26014 AND ABOVE
ABCRIS 1901-0880
AGCRIG 1801-0880
AdCRIT 1601-0880
A4CRIS 1801-088¢0

1801-0889
1901-0880
1901-0880
1901~0880

DIODE-GEN 125MA DO-35
DIODE-GEN 125MA DO-35
DITODE-GEN 125MA DO-35
DT ODE-GEN 125MR8 DO-35

ASCR1 S
ASCR2O
AGCR2Y
AGCRZ2

1801-0179
1901-0179
1601-0179
1801-0179

— T g

DIODE-SWITCHING 15V
DIODE-SWITCHING 15V
DIODE-SWITCHING 15V
DIODE-SWITCHING 15V

S0MA 750PS DO-7
50MA 750PS DO-7
S0MA 750PS DO-7
50MA 750PS DO-7

18901-0179
1803-0179
1901-0179
1901-0179

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designhation

HP Part
Numbetr

Description

Mfr Part Number

ABCR23
AGCR24
ABCR2%

AEBCR26
RBCR27

ABK 1

REQ4

ABGS

ABR1
AGR2
AGR3
ABR4
ABRS

RERE-R13
RER14
RERLS
RBR1E
ABR17-R19

ABR20
ABR21
ABR22
ABR23
ABR24

ABR25
ABR26
ABR27
AGR28
RER29

RER30
RER31
RER32
RER33
ABR34-R45

ASR4E
ABR4T
AGR48
AGR4Y
AGRS0

1902-0627
1902-0627
1902-0627

1902-0627
1901-0050

0490~-1190
0490-1501
0490-1501
0490-1199

9140-021¢
0140-0210

5140-0210

4049-0748
1480-0116
40490-0754
1489-0118

1854-0637
0340-0834
1205-0095
1853-0314
0340-0834
1205-0085

1853-0314
0340-0834
1205-0095
1854-0637
0340-0334
1205~0095

1855-0418

Q898-343¢C
0598-3430

0588~-8822
0688-8822

06988812
0757-0401

0698-8812
0757-0401
0698-7847
0698-8812
0598-6343

0698-6343
06598-6382
0598-3157
0698-3157
07570401

0593-£362
0633-7347
2106-3353
0693-§825

0698-6624
0639-1728B
0698-6624
0699-1728
0757-0428

e (L 01, [:3] COoOROoOO@ [=R=Ni=F=N=Fr €O pr GO CaF - Ll ot L= B = (2] nraN

00 On oo QWM N~ O3

DIODE-CUR RGLTR 1IN5312 100V DO-7
DIODE-CUR RGLTR 1N5312 100V DQ-17
DIODE-CUR RGLTR 1N5312 100V DO-7

DICDE-CUR RGLTR iIN5312 160V DO-7
DICDE-SWITCHING 80V 200MA 2NS DO-35

RELRY 2C SVDC-COIL .8R& 1Z5VAC
RELAY-R 2004 2A § VOC
RELAY~R 2004 2A § vDC
RELAY 2¢ 5VDC-COIL .6A 125VAC

INDUCTOR RF-CH-MLD 1C0UH 5% .16BDX.3B5LG
INDUCTOR RF-CH-MLD 100UH 5% .166DX.385LG
NOT ASSIGNED
NOT RSSIGNED
INDUCTOR RF-CH-MLD 100UH 5X . 1660X.385LG

EXTR-PC BD BLK POLYC .062-B0D-THKNS
PIN-GRV .062-IN-DIA .25-IN-LG STL
EXTR-PC BD BLU POLYC .0B2-BO-THKNS
PIN-GRY .0B2~IN-DIA .25~IN-LG STL

TRANSISTOR NPN 2N2218R SI T0-5 PO=800MW
TNSULATOR-XSTR POLYI

HEAT SINK SGL TO-5/TC-39-CS

TRANSISTOR PNP 2N2905A SI TO-39 PD=600MW
INSULATOR-XSTR PCLYI

HEAT SINK SGL TO-5/TO-39-CS

TRANSISTOR PNP 2N2905A 5I TO-39 PO=G00MW
INSULRTOR-XSTR _POLYI

HERT SINK SGL TQ-5/T0-39-~CS

TRRNSISTOR NPN 2N2219R SI T0-5 PD=800MJ
INSULATOR-XSTR _POLYI

HERT SINK SGL 70-5/T0-39-CS

TRANSISTOR-JFET DUAL N-CHAN D-MODE SI

RESISTOR 21.5 1X
RESISTOR 21.%5 1X%
NOT ASSIGNED

RESISTOR 6.81 1%
RESISTOR 6.81 1X

.125W F TC=0+-100
.125W F TC=0+-100

,125W F TC=90+-100
L125W F TC=0+-100

NOT RSSIGNED
RESISTOR 1 1X .129W F TC=0+-100
NOT RSSIGNED
RESISTOR 100 1X .125W F TC=0+-100
NOT ASSIGNED

RESISTOR 1 1% .12%5W F TC=0+-100
RESISTOR 100 1% .125W F TC=0+-100
RESISTOR 1.111K .1% .125W F TC=0+-25
RESISTOR 1 1% .125W F TC=0+-100
RESISTOR 8K .1X .125W F TC=0+-25

RESISTOR 9K .1% .125W F TC=0+-25
RESISTOR 1K .1% ,1250 F TC=Q+-25
RESISTOR 19.6K 1X .125W F TC=0+-100
RESISTCR 19,6K 1X .125W F TC=0+-100
RESISTOR 100 1% .125W F TC=0+-100

RESISTOR 1K .iX .125W F TC=0+-2§
RESISTCR i.111K 1% ,125W F TC=0+-25
RESISTOR-TRMR 20K 10% C SIDE~RDJ 1-TRN
RESISTOR 881K 1X .125W F TC=0+-100

NOT ASSIGNED

RESISTOR 2K .1% .125W F TC=0+-25
RESISTOR 2,652K .1% .12

RESISTOR 2K .1% .125W F TC=0+-25
RESISTOR 2.652K .1% ,12u

RESISTOR 1.62K 1X .125W F TC=0+-100

1N5312
1N5312
1N5312

ING312
1901-00590

0480-1190
0480-1501
0490-1501
0490-1190

9140-0210
9140-0210

9140-0210

4040-0748
1480-0116
4040-0754
1480-0116

2N2219A
6340-0834
32253
ZN23905R
0349-0834
3225B

2N2808R
0340-0834
3228@
2N2218A
0340-0834
32258

1855-0418

PMES5-1/8-T0-21R5-F
PMESS-1/8-T0-21R5-F

0698-8822
0698~8822

pEgg-8g12
C4-1/8-T0-101-F

(698-8812
C4-1/8-T0-101-F
MF4C1/B8-T9-1111R-B
0698-8812
0698-6343

0698-6342
0698-6382
C4-1/8-T0-1962-F
C4-1/8-TO-1862-F
C4~1/8-T0-101-F

0698-6362
MF4C1/8-TG8-1111R-B
2100-3353
0B38-8825

0B98-EB24
0699-1728
0698-6624
0699-1728
C4-1/8-T0-1621-F

See introduction to this section for ordering information.

% Indicates factory selected value
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference

Designation

HP Part
Number

Description

Mfr Part Number

ARG 1
ARG 2
ABR53
ABRG4
ARG5S

ABRSE
AGRG 7
RER5S
AGRE Y
RERG O

ABRS 1
ABRG2
RERGH
RBRB7
REBRES

RBREY
ABR70
ABR71
ABR72
ABRTS5

ABRTE
ABRTY
RBR78
ABR82
RBREZ

ABRB4
ABRES
ABRBE
AERET
RBRES

RABRRY
AERY0

2456ATO 28164
A6RS?
2818A AND ABOVE
AGRST

RERI2

2450ATG 287164
AER93
28184 AND ABOVE
AGROI

24504AT0 2816
ABRS4
AGRSS
285184 AND ABOQVE
AdR9d
ABRSS

ABRYH
RERS7
RERS8

HERSS
RER 100
RER101
ABR102
ABR103

RETP1
AETP2
AETP3
ABTP4
RETPS

ABTPS
RBTP7

ABUL
ABU2
ABL3
Agu4
ABUS

0757-0428
0698-3430
0598-3430
068G-1726
065098-6348

0598-6348
0598-6348
0598-6348
0598-3430
0698-3430

CE99-1726

0757-03456
07570245
0757-0345

0757-0346
0811-37286
0811-3726

0811-3720

0811-3725
0811-3720

0757-0401

0757-0401

0757-0464
0757-0442

0757-0280
O0BIB-8827

0767-0123
0757-0158%
UB98-8827

0757-0123
0757-02499

0757-0278
0757-0278

0698-0085
0698-0085

0757-03494
0757-0394
0757-0442

0698-8821
0698-8821
0698-8821
0698-8821
0699-1727

1251-0600
1251-0600
125:-0600
1251-0600
1251-0600

1254-0600
1251-0600

1826-0783
1826-0783
1826-0783
1820-053%
1826-0606
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RESISTOR 1.62K 1% .125W F TC=0+-100
RESISTOR 21.5 1% ,125W F TC=04-100
RESISTOR 21.5 L% .125W F TC=0+-100
RESISTOR 1.150K .1% .t2u

RESISTOR 3K ,1X% .125W F TC=0+-25

RESISTOR 3K 1% .125W F TC=0+-25
RESISTOR 3K .1% .125W F TC=0+-25
RESISTOR 3K .1¥ .125W F T{=0+-25
RESISTOR 21.5 1% .125W F TC=0+-100
RESISTOR 21.5 1% .125W F TC=0+-100

RESISTOR 1.150K .1% .12uw

NOT RSSIGNED

RESISTOR 10 1% .125W F TC=0+-109
RESISTOR 10 1% 1256 F TC=0+-100
RESISTOR 10 1% .125W F TC=0+-100

RESISTOR 10 1% ,125W F TC=0+-100
RESISTOR 25.42 .1X .75
RESISTOR 25.42 .1% .75U

NOT ASSIGNED

RESISTOR 40.81 .1% .4W

RESISTOR 10.10 .1X% .4U

RESISTOR 40.91 .1% .4U

NOT RASSIGNED

RESISTOR 100 1% .125W F TC=0+-100
NOT ASSIGNED

RESISTOR 100 1% .125uW F TC=0+-100
NOT ASSIGNED

NOT RASSIGNED

RESISTOR 90.8K 1% ,125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=0+-100

RESISTOR 1K 1% .125W F TC=Q+-100
RESISTOR 1iM 1% .125W F TC=0+-100

RESISTOR 34.8K 1X .125W F TC=0+-100
RESISTOR 21.5K L% .1250 F TC=0+-100
RESISTOR 1M 1% .125W F TC=0+-100

RESISTOR 34.8BK 1% .125l F TC=0+-100
RESISTOR 21.5K 1% .125l F TC=0+-100

RESISTOR 1.78K 1% ,125W F TC=0+-100
RESISTOR 1.78K 1% .125W F TC=0+-100

RESISTOR 2.61K 1% .125 F TC=0+-100
RESISTOR 2.61K 1X .125 F TC=0+-100

RESISTOR 51.t 1% .125W F TC=0+-100
RESISTOR 51.1 1% ,125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=9+-100

RESISTOR 5.62 1X .125W F TC=0+-100
RESISTOR 5.62 1% .125W £ TC=0+-100
RESISTOR 5.62 1% ,125W F TC=0+-100
RESISTOR 5.62 1% .125W F TC=0+-100
RESISTOR 550 .1i% ,25W

CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-5G1. CONT
CONNECTOR-SGL CONTY

CONNECTOR-3GL CONT .14-MM-BSC-5Z
CONNECTOR-5GL CONT PIN 1.14-MM-BSC-5Z

.14-MM-BSC-52
. 14-MM-B3SC-S2Z
. 14-MM-BSC-S2Z
.14-MM-BSC-S2
.14-MM-BSC-52Z

IC OP AMP LOW-NOISE 8~DIP-C PKG
IC OP AMP LOW-NOISE B-DIP-C PKG
IC OP AMP {OW-NOISE 8-DIP-C PKG
IC DRVR TTL AND DUAL 2-INP

IC SWITCH ANLG QUARD 16-DIR-C PKG

C4-1/8-TG-1621-F
PMESS-1/8-T0-21R5-F
PMES5-1/8-T0-21R5-F
0699-1726

0698-6348

(698-6348
0698-6348
0698-6348
PMES5-1/8-T0-21R5-F
PHMESS5-1/8-TG~21R5-F

0699-17286

C4-1/8-T0-10R0-F
C4-1/8-T0-10R0-F
C4-1/8-TO-10R0-F

Ca-1/8-TO-10R0-F
0811-3726
0811-3726

0811-3720

0B11-3725
0811-3720

Ca-1/8-TO-102-F

C4-1/8-TO-10L-F

C4-1/8-T0-9082-F
C4-1/8-70-1002-F

C4-1/8-T0-1001-F
0698-8827

B757-0123
C4-1/8-T0-2152-F
0598-8827

0757-0123
C4-1/8-10-2152-F

C4-1/8-T0-1781-F
Ca4-1/8-70-1781-F

C4-1/8-TO-2611-F
Ca-1/8-T0-2611-F

C4-1/8-T0-5iR1-F
C4-1/8-T0-S1R1-F
C4-1/8-TO0-1002-F

0698-8821
CE9E-8821
CBE98-8821
CE98~8821
6E99-1727

1254~0600
1251-0600
1251-0600
1251-0600
1251-0600

1251-0600
1251-0600

XR5534ACN
XRES34ACN
¥REE3I4ACN
SH754518P
DG201BK

See introduction to this section for ordering information.
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Replaceable Parts Model 8903B
Table 6 -3. Replaceable Parts

Reaference HP Part L
Designation Number Description Mfr Part Number Q

IC OP AMP LOW-NOISE 8-DIP-C PKG XR5534RCN
IC TIMER TTL MONG/RSTBL NEG5SP
IC COMPRRATOR GP QUAD 14-DIP-C PKG .M338J
IC OP AMP LOW-NQISE 8~DIP-C PKG ¥R5534ACN
D/A 10-BIT 16-CBRZ/SDR CMOS 1826-0921

PROM 1816-0518 08903-80013
PROM 1816-0816 08803-80014
D/R 10-BIT 16-CBRZ/SDR CMOS 1826-0821
IC GRTE TTL LS NAND QUAD 2-INP SH74LSC0N

DIO-ZNR 12V 5% 1902-1387
DIO-ZNR 12V 5% 1902-1397
DIODE-ZNR 22V 5% DO-35 PD=.4l TC=+,083% 1802~-0866

NOT RSSIGNED
DINDE-ZNR 15% 5% DO-35 PD=.4l TC=+.087% 1902-0%62

RESISTOR-ZERO OHMS 22 AWG LEAD DIR 8159-0005
RESISTOR-ZERO OHMS 22 AWG LERD DIA 8158~0005

1826-0783
1826-0180
1826~-0759
1826-0783
1826-0821

08303-80013
08303-80014
1826-0821
1820-1197

1662-1397
1902-1297
1902-0986

0O O

REVR4-VRE
REVR7T 1902-08862

ABWL 8159-0005
REW2 8152-0005

OC 0 MU {0 -0~

See introduction to this section for ordering information. # Tndicates factory selected value




Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference

Designation Description Mfr Part Number

08503-60130

-~

LATCH RSSEMBLY 08803-60130

CAPACITOR-FXD 6. BUF+-10% 35vDC TA 1500685X8035B2
CRPRCITOR-FXD 33UF+~10% 10VDC TR 150D336X%301082
CAPACITOR-FXD .G1UF +-10% 100¥DC CER 0160-4832
CAPACITOR-FXD .01UF +-10% 100YDC CER 0160-4832
CAPACITOR-FXD 6.8UF+-10% 35VDC TA 1560E85X8035B2

CAPACITOR-FXD . +-10% 100VDC CER 0160-4832
CAPACITOR-FXD . +~10% 100VDC 0160-4832
CAPACITOR-FXD . +-10% 100VDC 0160-4832
CAPACITOR-FXD . +-10% 100VDC 0160-4832
CAPACITOR-FXD .01UF +-10% 100VDC 0150-4832

0180-0i16
0180-0229
0LE0-4832
0L60-4832
0180-0116

0160-4832
0160-4832
0160-4832
0160-4832
A7TCLO 0160-4832

ATC11 0160-4832
R7C12 01604832
R7C13 0160-4832
RA7C14 G160-4832
RTCLS 0160-4832

ATCLE 0160-4832
ATCLY 0160-4832
ATC18 0160-4832
ATCL9 06180-0376
RTC20 0180-0376

A7C21 0160-4822
R7C22 0l60-4822
R7C23 0180-2248
A7C24 0180-2249
R7C25 0180-0376

RTC26 0180-0376
ATC27 0180-0376
R7C28 0180-01186
RYC29 0180-0116
ATC30 01650-4789%

ATC31 0180-0376
A7C32 0180-0376

ARTCR1 1901-09040
RTCR2 1901-0040
PTCR3 1901-0050
RTCR4 1901-0050
RTCRS 1901-0050

RATCRE 1901-0050
RICRT 1906-0042
R7CRA 1801-0358
R7CRY 1901-0050
A7CR10 1901-0050

CAPACITOR-FXD .01UF +-10% 100VDC 0160-4832
CAPACITOR-FXD . 01UF +-10% 100VDC 0160-4832
CAPACTTOR-FAD ,01UF +-16% 100¥DC 0160-4832
CAPACTTOR-FAD ,01UF +-10% 100v¥DC 0160-4832
CRAPRACITOR-FXD . 01UF +-10% 100vDC 0166-4832

CAPACTITOR-FXD ,D1UF +-10% 100vVDC 0160-4832
CRPACTITOR-FXD . D1UF +-10% 100vDC 0160-4832
CAPACITOR-FXD ., G1UF +-10% 100vDC 0160-4832
CAPACITOR-FXD .47UF+-10% 35VDC TA 150D474X8035R2
CAPACITOR-FXD ,47UF+-10% 35vDC TA 150D474X9035R2

CRPACITOR-FXD 1000PF +-5% 100vDC CER 0160-4822
CRPRCITOR-FXD 1000PF +-5% 100VDC CER 0160-4822
CAPACITOR-FXD 4TUF+-10% 20VDC TR 15004 76X2020R2
CAPRCITOR-FXD 47UF+-10% 20VDC TR 150D476X9020R2
CAPACITOR-FXD .47UF+-10% 35vDC TR 1500474X9035R2

CRAPACTITOR-FXD . 4TUF+-10% 35vDC 1560474X9035R2
CAPACITOR-FXD . 47UF+-10% 35vDC 1500474X9035R2
CAPACTTOR-FXD B, 8UF+-10% 35vDC 1500D685X9035B2
CAPACTTOR-FXD B, 8UF+-10% 35vDC 1600685X8035B82
CAPACITOR-FXD 18PF +-5% 100¥DC CER 0+-30 0160-4789

-l e R R L] (LS ) LT ] [ RIS RS IR ER R =y

CAPACITOR-FXD ,47UF+-10% 35vDC TA 150D474X9038R2
CAPACITOR-FXD .47UF+~10% 35VDC TA 150D474X8038A2

DIODE-SWITCHING 30V 50MA 2NS DO-395 1801-0040
DIODE-SWITCHING 30V S0MA 2NS DO-35 1801-0040
DIODE-SWITCHING B0V 200MA 2NS DO-35 1301-0050
DIODE-SWITCHING 80V 200MA 2NS DO-35 1301-0050
DICDE-SWITCHING 80V 20GMA 2NS DO-35 1501-0050

DIGDE-SWITCHING 80V 200MA 2NS DO-35 1901-0050
DIODE-DUARL 70% WF DIFF=100MY 1906-0042
DIODE-DUAL S0V VF DIFF=3MYy MSDB10L

DIODE-SWITCHING 80Y 200MA 2NS DO-35 1801-005¢
OTODE-SWITCHING 80V 200MA 2NS DO-35 1901-0050

RTCR11 1901-0050
ATCR12 1901-0050Q

ATHMPL 4040-0748
1480-0116
arMp2 4040-0755
1480-0116

ATR1 NOT RSSIGNED
ATR2 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 C4-1/8-T0-1002-F
R7R3 1810-0205 7 NETWORK-RES 2-SIP4. 7K OHM X 7 208R472

A7R4 NOT ASSIGNED
A7R5 0688-3155 RESISTOR 4.54K 1% .125W F TC=0+-100 C4-1/8-TO-4641-F

A7RB 0757-0485 RESISTOR 100K 1% .125W F TC=0+-100 C4-1/8-T0-1003-F
0757-0485 RESISTOR 100K 1% .125W F TC=0+-~100 C4-1/8-T0~-1003-F
0757-0440 RESISTOR 7,5K 1% 125U F TC=G+-100 C4-1/8-TO~-7501-F
0757-0440 RESISTOR 7,5K 1% 1250 F TC=0+-100 C4-1/8-TO-7601-F
A7R10% 0757-0440 RESISTOR 7.5K 1% ,125W F TC=0+-100 C4-1/8-T0-7501-F

DIODE-SWITCHING 80V 206MA 2NS DO-35 1901-0050
DIODE-SWITCHING 80V 200MA 2NS DO-35 1901-0050

EXTR-PC BD BLK POLYC ,062-BO-THKNS 4040-0748
PIN-GRV .062-IN-DIR ,25-IN-LG STL 1480-0118
EXTR-PC BD VIO POLYC ,062-BD-THKNS 4040-0755
PIN-GRYV .062-IN-DIR .25-IN~LG STL 1480-0118

5
9
1
1
3
3
3
3
3
4
3
3
3
3
3
8
2
8

See introduction to this section for ordering information. * Indicates factory selected vatue




Model 8903B

Mfr Part Number Q

C4-1/8-TO-7501-F
PHMEB5-1/8-T9-5004-B

Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part

Designation Numbet Description

RESISTOR 7.5K iX .125W F TC=0+-100
RESISTOR 5K 1% .1250 F TC=0+-100

0757-0440
0698-5320

069B8-£320
0608-3157
0675~1421

0675-1021
0757-0438
0757-0438
G757-0438
0757-0438

0757-0438
06439-0070
0539~0070
07570438
0757-0438

0757-0438
07570438
0683-1015

1251-0600
1251-0600
1251-0B00
1251-0600
1251-0690

1261~0600

1820-1197
1826-0138
1826-0323
1826-0188
1820-17249

1820-1729
1820-12186
1820-1211
1820-119%
1820-1195

1820-1195
1820-1112
1820-1112
1820-1112
1820-0269

1820-1197
1826-9371
i826-1018
1826~0188
1820-1729

1820-1729
1820-1729
1820-17249
1820-1729
1BR0-1728

1820-1729
1820-1724
1820-1728
1820-1720
1820-114909

= A G QO L3 AN YA RN WL w0 E-N--N--E- R0 ) ) O €40 L) F 00 ) 00 KD = OBHOoOoOoD -3 WWNnW [AYAAARAY. . 0D 10 00 00~

RESISTOR 5K .1X .125W F TC=0+-100

RESISTOR 19.BK 1% .125W F

TC=0+-100

RESISTOR 1K 10% .125W CC TC=-330/+800

RESISTOR 1K 10X .1i25W CC
RESISTOR 5.11K 1% .1254
RESISTOR i

RESISTOR 1% .
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR 5.11K
RESISTOR 5.11K 1% .125W
RESISTOR 100 5% .25UW FC

CONNECTOR-SGL CONT PIN 1.
CONNECTOR-5GL. CONT PIN 1,
CONNECTOR-SGL, CONT PIN L.
CONNECTOR-SGL CONT PIN 1.
CONNECTOR-SGL CONT PIN 1.

CONNECTOR-SGL CONT PIN 1.

-n

11K

= (AR [ R R ALY ot
—1Nm mTmTTmY MMM

T(C=-330/+800
T

C=0+-100
TC=0+-100
TC=0+-100
TC=0+-100

TC=0+-100
TC=0+-100
TC=0+-100
FC=0+-100
TC=0+-100

TC=0+~-100
TC=0+-100
=-400/+500

14-MM~BSC-5Z
14-MM-BSC-5Z
14-HM-B5C-5Z
14-MM-BSC-5Z
14-MM-BSC-5Z

14-M-BSC-5Z

IC GRTE TTL LS NAND QUAD 2-INP
IC COMPARATOR GP QUAD 14-DIP-P PKG
IC OP AMP GP QURD 14-DIP-C PKG
IC CONV 8-B-D/A 16-DIP-C PKG
LCH TTL LS COM CLERR 8-BIT

LCH TTL LS COM CLEAR B-BIT

DCDR TTL LS 3-TO~8-LINE 3-INP

GATE TTL LS EXCL-OR QUAD 2-INP

FF TTL LS D-TYPE POS-EDGE-TRIG {OM
FF TTL LS D-TYPE POS-EDGE-TRIG COM

FF TTL LS D-~TYPE POS-EDGE-TRIG COM
FE TTL LS D-TYPE POS-EDGE-TRIG

FF TTL LS D-TYPE POS-EDGE-TRIG

FF TTL LS D-TYPE POS-EDGE-TRIG
GATE TTL NAND QURD 2-INP

GATE TTL LS NAND QUAD 2-INP
C OF RMP LOW-BIAS-H-IMPD TO-88 PKG
ANALCG-SWITCH 4SPST L§-DIP-P
IC CONV 8-B-D/R 16-DIP-C PKG

LCH TTL LS COM CLEAR 8-BIT

LCH TTL LS COM CLERR 8-BIT
LCH TTL LS COM CLERR 8-BIT
LCH TTL LS COM CLERR 8-BIT
LCH TTL LS COM CLEAR 8-BIT
LCH TTL &S COM CLEAR 8-BIT

LCH TTL LS COM CLEAR 8-BIT
I.CH TTL LS €OM CLEAR 8-BIT
LCH TTL .S €COM CLEAR 8-BIT
LCH ITL LS COi CLERR 8-BIT
INV TTL LS HEX 1-INP

PMES5-1/8~T0O-5001~8
C4-1/8-T0-1962-F
BB1021

881021

C4-1/8-T0-S111-F
C4-1/8-T0-5111-F
C4-1/8-T0-5111-F
C4-1/8-TO0-5111-F

C4-1/8-T0-5111-F
0699-0070
0699-0070
C4-1/8~T0O-5111-F
C4-1/8-T0-5111-F

C4-1/8-TO0-5111-F
C4-1/8~T0-5111-F
CB101S

1251-0600
1251~0B600
1251-0600
1251-0600
1251-0600

1251-0809

SNT4LS00N
LM3349N
1826-0323
MC1408L-8
SNT4LS289N

SNT4L5258N
SNT4LS13EN
SNT4L58EN

SN74LS175N
SN74LS175N

SNT4LSL75N
SNTALSTAAN
SNT4LST4RAN
SNT4LSTAAN
SNT403N

SNT4LS00N
LF256H
1826-1018
MC1l408L-8
SNT4LS255N

SNT4LS258N
SNT4LS259N
SN74LS258N
SN74LS269N
SNT4L5259N

SNT4L5259N
SN74LS259N
SN74LS258N
SNT4LS259N
SN74LSCAN

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part at
Designation Number Y

Mfr

Code Mfr Part Number

Description

08903-60134 — SERIAL PREFIX 2450A TO 2614A

08803-60134

0160-2055
0160-2055
01B60-2055
01BC-2055
0160-2055

016G-2055
0160~295§
016G-2055
0160-2055
0160-2055

0160-205%5
0169-2055
0169-3456
0169-3456
0180-0197

CONTROLLER/COUNTER ASSEMBLY 28480 08903-60134

CAPACITOR-FXD ,01UF +80~-20% 100VDC 28480 0160-2055
CAPACITOR-FXD . QI1UF +80-20% 1060VOC 28480 0160-2055
CAPACITOR-FXD .01UF +80-20% 100VOC 28480 0160-2055
CRPRCITOR-FXD .0iUF +80-20% 100VDC 28480 0160-2055
CRPRCITOR-FXD .01iUF +80-20% 100VDC 28480 0160-2055

CRPRCITOR~FXD .0LUF +80-20% 100VDC 284890 01B0-2055
CAPACITOR-FXD . 0LUF +80-20% 100VDC 28480 D169-2055%
CRPRCITCR-FXD .0LUF +80-20% 100VDC 28480 0160-2055
CRPRCITOR-FXD .01UF +80-20% 100VDC 28480 0160-20%55
CRPRCITGR-FXD . 0LUF +80-20X% 100vDC 28480 01B0-2055

CAPRCITOR-FXD ,QLUF +80-20% 100vDC 28480 0160-2055
CAPACITOR-FXD ,QLUF +8C-20% 100vDC CER 28430 0180-2055
CAPACITOR-FXD 1000PF +-10% 1KVOC CER 28430 0160-2456
CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28430 0150-3456
CAPACITOR-FXD 2.2UF+-10X 20VDC TA 1500225X8G20R2

CAPACITOR-FXD 33UF+-10% 10VDC TH 1500336X9010B2
CAPACITOR-FXD 2.2UF+-20X 20VDC TA 150D225X8020R2
CAPACITOR-FAD 2.2UF+-10% 20VDC TA 1500225X9020A2
CAPACITOR-FAD 2.2UF+-10% 20VDC TA 150D225X8020R2
CAPACITOR-FAD .01UF +80-20% 100VDC CER 0160-2055

CAPACITOR-FXD . +80~-20% 100VDC CER 0160-20556
CAPACITOR-FXD . +80-20% 100VDC CER 0160-2055
CAPRCITOR-FXD . +80-20X 100VDC CER 0160-2055
CAPACITOR-FXD .01UF +B0-20% 100VD( CER 0160-29055
CAPACITOR-FXD 20PF +~6% 50QVDC CER 5+-30 0160~2264

CAPACITOR-FXD 20PF +-5% S0QVDC CER 0+-30 0160-2264
CAPACITOR-V TRMR-AIR 2.6-23.5PF 350V 188-0509-125
CAPACTITOR-FAD . 01UF +BQ-20% 109vDC CER G160-2055
CAPACITOR-FXD 22UF+-20% 25VDC TR G180-05853
CAPACITOR-FXD . +80-20% 109vDC CER 01B0-205%

CAPACITOR-FXD . +80-20% 100vDC CER 0160-2055
CAPACITOR-FXD . +80-20X 100VDC CER V160-2068
RBC33 0160-29055 CAPACITOR-FXD . +80-20% 10QVDC CER 01B0-2055
ARC34 0160-2055 CAPACITOR-FXD . +B0-20% 100vDC CER 0160-2085
ABC3S NOT ASSIGNED

R3C36 01E60-2055
R8C37 0180-1745

WODOYD WOOCOUW Voo M

c180-0229
01800197
0180-0107
0180-0187
REC20 01B60-2055%

R8C2Z1 0160~-2055
R8C22 0160~-2055
R8C23 0t60~2055
ABC24 0160~2085
ABC2S 0160-2264

ABC2Z6* 0160-2264
Agca7 0121-0436
ABC28 0lB60-2055
ABC2Y 0180-0553
ABC30 0160-2055

ABC31 0160-2055
RBC32 0160-205%

RO D LD WO Wy WD~

OO [FaR= N7 N ]

CAPACITOR-FXD .01UF +80-20% 100VDC CER 0160-208%
CAPACITOR-FXD 1.5UF+-10X 20VDC TR 150D155X9020R2

DIODE-SWITCHING 200MR DO~ 35 1901-6050
DIODE-SWITCHING 200MR DO~ 35 1904-0050
DIODE-SWITCHING 200MR DO-35 1901-0050
DIODE-SWITCHING 200MA DO-35 1901-6050
DIODE-SWITCHING 200MR DO~ 35 1901-0050

DIODE-SWITCHING 200MA DO-35 1901-00%50
DIODE-SWITCHING 200MA DO-35 1901-0050
DIQDE-SWITCHING 200MA DO-35 1801-0050
DIGDE-SM SIG SCHOTTKY 1901-0539

LED~LAMP LUM-INT=1MCO IF=20MR-MAX BYR=5Y 5082-4550
LED-LAMP LUM-INT=1MCD IF=20MR-MAX BVR=5V 5082-4550
LED-LBMP LUM-INT=1MCD IF=20MA-MAX BVR=5YV 5082-4550
LED-LAMP LUM-INT=1MCD IF=20MR-MAX BVR=5V 5082-4550

S0CKET-IC 16-CONT DIP-SLOR 1200-0507

EXTR-PC BD BLK POLYC .062-BD-THKNS 4040-0748
PIN-GRY .0B2-TN-DIA ,25-IN-LG STL 1480-0118
EXTR-PC BD GRR POLYC . 062-BD-THKNS 4040-0747
PIN~GRV .062-IN~-DIA .25-IN-LG STL 1480-0118
LBL-BD 03E MON 08903-00060

ASCR1 1901-0050
R8CR2 1901-0050
AZCR3 1901-0050
RBCR4 1901-0050
ASCRS 1901-0050

RSCRE 190100590
RECR7? 1901-0050
HECRE 1901-0050
ABCRSY i801-053%

AB0SL 18890-0524
A8Ds?2 1990-0524
A8Ds3 1990-0524
ABDS4 1990-0524

A8J1 1200-0507

AgMPL 4040-0748
1480~0116
A8MP2 a040-0747
1480-0116
REMP3 08303-00060

IR OW @ WHKWNW WHWW WKW &8d

See introduction to this section for ordering information. * Indicates factory selected value
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Replaceable Parts Model 8903B

Table 6-3. Replaceable Parts

HP Part inti Mfr

Reference
Number Descriptian Code

Designation Mfr Part Number

4 — SERIAL PREFIX 2450A TO 2614A

28480

24546
24546
28480
24546
24546

24546
01121
24546
24546

A8 08903

1854-0810

0757-0401
0688-3440
1819-9065
0757-0442
0757-0442

0767~0442
18310-03B63
0757-0442
0D757-0442

TRANSISTOR NPN SI PD=625MW FT=200MHZ 1854-CB10
RESISTOR 100 1% .125W F TC=0+-100
RESISTOR 186 1% .125W F TC=0+-100
NETWORK-RES §-SIP10.0K CHM X 8

RESISTOR 10K 1X .125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=0+-100

RESISTOR 10K 1X .128W F TC=0+-100
NETWORK-RES B-SIP330.0 OHM X 5

RESISTOR 10K 1% .125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=0+-100

C4-1/8-T0-101-F
C4-1/8-T0~196R-F
1810-0055
C4-1/8-T0-1002-F
C4-1/8-T0-1002-F

Ca-1/8-70-1002-F
208A331

C4~1/8-T9-1002-F
C4-1/8-T0-1002-F

ASTP10
AgTP11
A8TP12
R8TP13
ASTP14
ASTP1S
ASTP1B6

AgTR17
ABTP1E

RELT

ZASOATO 25204
ABUE

ABU Y
Aguro
AgUrt
AgUiz
A3y

25ITATO 26744
ABUS

ABUS
dsuyre
Aguis
Asutz
AgUt3
R3UL4

0757-0442

0757-0442
0757-0442
0757-0458

1251-0500
1251-0500
1251-0600
1251-0500
1251-0500

1251-0600
1251-0600
1251-0600
1251-060¢
1251-0600C

1251-0E00
1251-0E00
1251-0600
1251-0600
1251-0600

1251-0600
1251-0B00
1251-0800

1820-1193
1820-1193
1820-1201
1820-1197
1820-1928
1200~-0654

1820-2027
1200-0654
1820-1417
1260-0638

08903-B0017
1200-0541
083903-80016
1200-0541
08903-80018
1200-9541
08903-800139

1200-0541

1818-3742
1200-0541
1818-3741
1200-0541
1818-3743
1200-05%41
1818-3744
1200-0541
1818-3747
1200-054]1
1818-3748

1820-1193

[ T TR

NN OWOEE WLOA~NS

coocoo SLOOOO

N~ ~ oo [=R=2=1] coocoD

U WP R O 0O

w

RESISTOR 10K 1Z%

RESISTOR 10K 1X
RESISTOR 10K 1%

.125W F TC=0+-10¢

L125W F TC=G+-10¢C
.1280 F TC=0+-100

RESISTOR 51.1K 1%

CONNECTOR-SGL. CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT

CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT

CONNECTOR-SGIl. CONT
CONNECTOR-5SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT
CONNECTOR-SGL CONT

CONNECTOR-SGL CONT
CONNECTOR-5GL CONT
CONNECTOR-SGL CONT

IC CNTR TTL LS 8IN
IC CNTR TTL LS BIN
IC GATE TTL LS AND
IC GATE TTL LS NAN
IC-Fg-mMPU; CLK FRE
SOCKET-IC 4C0-CONT

IC-STATIC MEMORY I
SOCKET-IC 40-CONT

L1250 F TC=0+-100

PIN
PIN
PIN
PIN

. 14-MM-BSC-S2Z
. 14-MM-BSC-52
. 14-MM-BSC-52Z
. 14-MM-BSC+52Z
. 14-MM-BSC-SZ

1

1

1

1

1

1.14-MM-BSC~SZ
1.14-MM-BSC-SZ
1.14-MM-BSC~SZ
1.14-MM-BSC-SZ
1.14-MH-BSC-S2
1.14-MM-BSC-SZ
1.14-MM-BSC-5Z
1. 14-Mt-BSC~SZ
1.14-M1-BSC-5Z
1. 14-MH-BSC-SZ
1
1

. 14-MM-BSC-52
.14-MM-BSC-52
1.14-MH-BSC-5Z

RSYNCHRQ
RSYNCHRO
QUAD 2-TINP
D QUAD 2-INP
Q=2 MHZ

DIP DIP-SLDR

NTERFACE
DIP DIF-SLOR

IC GATE TTL L5 NAND QURD 2-INP

SOCKET-IC 14-CONT

ROM-PROG 2
SOCKET- IC 24-CONT
ROM-PROG 1
SOCKET-IC 24~CONT
ROM-PROG 3
SOCKET-IC 24 CONT
ROM-PROG
SOCKET-IC 24 CONT
ROM-PROG 7
SOCKET-IC 24-CONT
ROM-PROG B
SOCKET-IC 24-CONT

ROM-PROG 2
SOCKET-IC R4-CONT
ROM-PROG 1
SOCKET-IC 24~CONT
ROM-PROG 3
SOCKET-IC 24-~CONT
ROM-PROG 4
SOCKET~IC 24-CONT
ROM-PRGG 7
SOCKET-IC 24-CONT
ROM-PROG 6

IC CNTR TTL LS BIN

DIP DIP-SLDR

DIP DIP-SLDR
DiP DIP-SLDR
DIP DIP~-SLDR
DIF DIP-5LDR
DIP DIP-SLDR
DIF DIP-SLOR

DIP DIP-SL0R
OIP DIP-5LDR
OIP DIP-SLDR
DIP DIP-SLDR
DIP DIP-SLDR

RSYNCHRO

C4-1/8-T0-1002-F

C4-1/8-T0-1002-F
C4-1/8-T0~1002-F
C4-1/8-T0-5112-F

1261-0600
1251-0600
1261-0600
1251-0600
1251-0600

1251-0600
1251-0600
1251-0600
1261- 0600
1251-0600

1251-0606
1251-060¢
1251-0600
1251-060¢C
1251-060C

1251-0600
1251-0600
1251-0600

SNT4LS197N
SN74LS197N
SNT4LS08N
SNT4LS00N
182G-1828
1200-0654

1820-2027
1200-0654
SNT4LS20N
1200-0838

08903-80017
1200-90541
08803-80016
1200-0541
08903-80018
1200-0541
085303-80019
1200-0541
08803-80022
1200-0541
08903-§0021
1200-0541

1818-3742
1200~-0541
1818~3741
1200-0541
1818-3743
1200-0541
1818-3744
1200-0541
1818-3747
1200-0541
1818-3746

SNT4L5187N

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8903B Replaceabie Parts
Table 6-3, Replaceable Parts

Beference HP Part . MfFr
Designation Number Qty Description Code Mfr Part Number

A8 08903-60134 ~ SERIAL PREFIX 2450A TO 2614A

IC CNTR TTL LS BIN ASYNCHRO 01285 SNT4LSL197N
IC BFR TTL LS NAND QUAD 2-INP 01285 SNT4LS3TN
IC GATE TTL LS NAND QUAD 2-INP 01285 SNT4LS2ZEN
SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
IC INV TTL LS KEX 1-INP 01295 SNT4LS0AN
IC GATE TTL LS NAND TPL 3-INP 01295 SNT4LS10N
IC INV TTL LS HEX 1-INP 01285 SNTALS04N
IC DCDR TTL LS 3-TO-8~LINE 3-INP 01295 SN74LS138N
IC DCOR TTL LS 3-TG-8-LINE 3-INP 01285 SN74L5138N
IC TNV TTL HEX 01295 SNT404N
IC DCDR TTL LS BCD-TO-DEC 4-70-10-LINE 01235 SNT74LS42N

1820-1193
1820-1287
1820-1417
1200-0538
1820-1199
1820-1202
1820-1199
1820-1216
1820-1215
1820-0174
1820-1418

O W~ ) T

NOT RSSIGNED
1200-0541 SQCKET-IC 24-CONT DIP DIP-SLDR 28480 1200~-0541L
1200-0541 SOCKET-TC 24-CONT DIP DIP-SLDR 28480 1200-0541

24504 T0 25204
AU z6 08903-80024
1200-0544
Aspzr 08903-80023
1200-0541
Aguzs 08803-80020

1200-0541

253TATO 26144
A8 26 1818-374%
1200-0541
Aspzr 1818-3748
1200-0541
Asuzg 1818-3745
1200-0541

AB8U29 1820-1112
ABU30 1818-0187
1200-0538

A8YY 0410-0757
1206-0770

ROM-PROG 9 28480 08803-80024
SOCKET-IC 24~CONT DIP DIP-SLDR 1200-9541
ROM-PROG 8 08303-80023
SOCKET-IC 24~CONT DIP DIP-SLDR 1200-0541
ROM-PROG 5 08903-80020
SOCKET-IC 24-CONT DIP DIP-SLDR 1200-0541

ROM-PROG 9 1818-37439
SOCKET-IC 24-CONT DIP DIP-SLDR 1200-0541
ROM-PRGG 8 18183748
SOCKET-IC 24-CONT DIP DIP-SLDR 1200-0541
ROM-PROG 5 1818-3748%
SOCKET-IC 24-CONT DIP DIP-SLDR 1200-0541

IC FF TTL LS D-TYPE POS-EDGE-TRIG SN74LS74AN
IC NMOS 1024 (1K) STAT RAM 400-NS 3-S5 RMBI1L LiBDC
SOCKET-IC 18-CONT DIP DIP-SLDR 1200-0539

CRYSTAL-QUARTZ 2.000 MHZ HC-B/U-HLDR 0410-0787
SOCKET-XTAL 2-CONT HC-6/U DIP-SLDR 12000770

PO

O R0 koo

See introduction to this section for ordering information. * Indicates factory selecied value
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Replaceable Parts Model 8903B
Tabie 6-3. Replaceabie Parts

Mfr

Reference HP Part Qty Description Code MFr Part Number

C
Designation Number D

08903-60184/185 - SERIAL PREFIX 2652A AND ABOVE

0B903-60184 CONTROLLER/COUNTER RSSEMBLY (8903B ONLY) 28480 08903-60184

08803-60185

01B0-4832
01B0-4832
C1B0-4832
0160-4832
01604832

CONTROLLER/COUNTER ASSEMBLY (B902E ONLY) 28480 08303-60185

CAPACITOR-FXD .01UF +80-20% 100vDC CER 28420 0160-4832
CAPRCITOR-FXD .01UF +80-20% 100vDC CER 28480 t160-4832
CAPRCITOR-FXD .01UF +80-20% 100VDC CER 28480 6169-4832
CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-4832
CRAPRACITOR-FXD . +80-20% 100VDC CER 28480 0160-4832

CAPACITOR-FXD . +80-20% 100VDC CER 28480 D1g0-4832
CAPACITOR-FXD . +B0-20% 10QVDC CER 28480 016G-4832
CAPACITOR-FXD . +B0-20% 109vDC CER 28480 0160-4832
CAPARCITOR-FXD . +80-20% 100vDC CER 28480 0160-4832
CAPACITOR-FXO . +B0-20% 100vVDC 28480 0160~4832

CAPACITOR-FXD . +80-20% L00vVDC 28480 0150-4822
CAPACITOR-FXD .01UF +80-20% 100VOC 28480 0160-4832
CAPACITOR-FXD 1000PF +-10% 100VDC 28480 0160-4822
CAPACITOR-FXD 1000PF +-10% 100VDC 28480 0160-4822
CAPACITOR-FXD 2.2UF+-10% 20VDC TR 156D225X9020A2

0169-4832
0160-4832
0160-4832
01604832
0160-4832

0160-4832
0160-4832
0160-4822
0150-4822
0180-0137

0180-0229
0180-4197
0180-93197
0180-9197
ABC20 G1B0-48372

F8C21 0160-4832
ABC22 0169-4832
RBC23 0160-4832
rece4 0160-4832
ABCZ2S5 0160-4787

CAPACITOR-FXD 33UF+-10% 10VDC TA 150D336X80108B2
CAPACITOR-FXD 2.2UF+-10% 20v0C TA 1500225X3020A2
CAPRCITOR-FX0D 2.2UF+-10% 20vDC TA 150D225X9020A2
CARPRCITOR-FXD 2.2UF+-10% 20v0C TA 1500226KX8020R2
CAPACITOR-FXD .01UF +80-20% 100vDC CER 0160-4832

CAPACEITOR-FXD .9QiUF +80-20% 1C0VDC CER 0160-4832
CAPACITOR-FXD ,9iUF +80-20% 100VDC CER 016G-4832
CAPACITOR-FXD ,0iUF +80-20% 100VOC CER 0160-4832
CAPACITOR~FXD .01UF +B0-20% 100VDC CER 0160-4832
CAPARCITOR-FXD 20PF +-~5% 560VOC CER 0+-30 0160-4787

A8C26* 0160-4787 CAPACITOR-FXD 20PF +-5% 500VOC CER 0+-30 0160-4787

Aac2? 0121-043§ CAPACITOR-Y TRMR-AIR 2.6-23.5PF 350V 189-0509-125
A8C28 NOT RSSIGNED
ABC28 NOT RSSIGNED
ABC3C NOT RSSIGNED

ABC3L NOT ASSIGNED
AgC32 NOT ASSIGNED
ABC33
RBC34 NOT ASSIGNED
R8C35 NOT ASSIGNED

ASC36 NOT RSSIGNED
A8C37 0180-1745 CAPACITOR-FXD 1.5UF+-10% 20V0C TA 1500155X8020R2
ABC38 01B0-4832 CRPARCITOR-FXD .01UF +-10% 100vDC CER 0160-4832

ABLC34Y NOT CURRENTLY LORDED
ABC40 NOT CURRENTLY LCARDED
ABC41 NOT CURRENTLY LCOADED
ARCA2 NOT CURRENTLY LOADED
REC43 NOT CURRENTLY LOARDED
0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TR 0180-01897

1901-0050 DIODE-SWITCHING 80V 200MR 2NS DO-35 1501-0050
1901-0050 DIODE-SWITCHING 80V 200MR 2NS DO-35 18010050
1901-0050 DIODE-SWITCHING 80V 200MA DC-35 1501-0050
1801-0050 DIODE-SWITCHING 80V 200MA DO-35 1801-0050
1901-0050 DIODE~SWITCHING 80V 200MA DO-35 1901-0050

1901-0050
1901-0050
1901-0050
1301-0539

1990-1110
1990-1110
1990-1110
199¢-1110

F - [= 0000003 [ RV IV I o) P n [y

DIQDE~SWITCHING 80V 200MA DO-35 1901-00%0
DIODE~SWITCHING 80V 200MA DO-35 1901-0050
DIODE-SWITCHING B0Y 200MA DO-35 1301-0050
DICDE-SM SIG SCHOTTRY 1901-0539

LED-LAMP LUM-INT=1,5 MCD IF=15MA-MRX 1900-1119
LED-LAMP LUM-INT=1.5 MCD IF=1S5MA-MAX 1980-1110
LED-LAMP LUM-INT=1.5 MCD TF=15MR-MAX 1990-1110
LED-{AMP LUM-INT=1.5 MCD IF=15MA-MAX 1980-1110

oo o oW [PV RIS RV R [}

SOCKET~IC 16-CONT DIP-SLDR 1200-0507

EXTR-PC BD BLK POLYC .062-BD-THKNS 4040-0748
PIN-GRY .062-IN-DIA .25-IN-LG_STL 1480-0116
EXTR-PC BD GRA POLYC .062-BD-THKNS 4040-0737
PIN-GRV .062-IN-DIR .25~IN-LG STL 1480-0116
NOT ASSIGNED

1200-0507

4040~0748
1480~-0116
4040-0747
1480-0116

00 NI 0O LD o

See introduction to this section for ordering information. * Tndicates factory selected value
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Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part aty

Designation Numbaer Description Mfr Part Number

08%03-60184/85 — SERIAL PREFIX 2652A AND ABOVE

1854-0810 TRANSISTOR NPN SI #D=625MW Fi=200MHZ 28480 1854-08%0
RESISTOR 100 1% 1254 F TC=0+-100 24546 C4-1/8-T0-101~F
RESISTOR 186 1% .125W F TC=0+-100 24546 Ca-1/8-TG-L96R~F
NETWORK-CAPACITOR SIF 380 PF EA 8 28480 1810-0286
RESISTOR 10K 1% .125W F TC=0+-100 24546 Ca-1/8~T6~1002-F
RESISTOR 10K 1% .1254W F TC=0+-100 24546 Co-1/8-T0-1002-F

F
F
RESISTOR 10K 1% .1254 F
NOT ASSIGNED
RESISTOR 10K 1% . £ TC=0+-100 24546 |  C4-1/8-T0-1002-F
RESISTOR {0K 1% . F TC=0+-100 24546 | C4-178-T0-1002-F

F

£

F

u

0757-0401
0698-3440
1§10-0286
0757-0442
0757-0442
0757-0442 TC=0+-100 24546 Ca-1/8-TC¢-1002-F
0757-0442
0757-0442
0757-0442 RESISTOR 10K 1X . TC=0+-100 24546 Ca-1/8-TO-1002-F
TC=0+-100 24546 Ca-1/8-T0-1002-F
TC=0+-100 24546 C4-1/8-TO-1002-F
F TC=0+-10¢C 24546 C4-1/8-T0-5112-F

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-3Z SQ 22526 65500-118
NOT RSSIGNED
ASSIGNED
ASSIGNED
ASSIGNED

0757-0442
0757-0442
0757-0458

1251-5039

RESISTOR 10K 1% .
RESISTOR 10K 1X .12%4
RESISTOR 5i.iK 1% .125%

<o ~ww www o WPrn o n

ASSIGNED
ASSIGNED
ASSIGNED
ASSIGNED
ABTP10 ASSIGNED

ABTP11 ASSIGNED
ABTP12 ASSIGNED
ABTP13 ASSIGNED
AATP14 ASSIGNED
ABTP15 ASSIGNED

ABTP 16 ASSIGNED
ABTPL7 ASSIGNED
ABTP18 ASSIGNED

A8SW1 CURRENTLY LORDED

AgUL 1820-~1193
Agu2 1820-1193
Aguz 1820-1201
1820-1197
1820-1928
1200-0654

1829-2027
1200-0654
1820~-1417
1209-0638

IC CNTR TTL LS BIN ASYNCHRO SN74LS197N
IC CNTR TTL LS BIN ASYNCHRO SN74LS197N
IC GATE TTL LS AND QUAD 2~INP SN74LSOBN
IC GATE TTL LS NRND QUAD 2-INP SN74LS0ON
IC-F8-MPU; CLK FREG=2 MHZ 1820-1928
SOCKET-IC 40-CONT DIP DIP-SLDR 1200-0654

IC-STATIC MEMORY INTERFACE 1820-2027
SOCKET-IC 40-CONT DIP DIP-SLDR 1200-0654
IC GATE TTL LS NAND QUAD 2-INP SNT4LS26N
SOCKET-IC 14-CONT DIP DIP-SLDR 1200-0638

RSSIGNED
RSSTGNED
ASSIGNED
RSSIGNED
BSSIGNED
RSSIGNED

1820-1193 IC CNTR TTL LS BIN ASYNCHRO SNT4LS197N

N Nm NAOoOWmo

See introduction to this section for ordering information, * Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Number

Qty

Description

Mfr
Code

Mfr Part Number

A8

ABULS
ABU1B
ABU1LY

ABuULS

R8ULY
RBUZ20
Ajuzl
ABuU22
R3UZ3

RBUZY
RBUZS
REUZE
RBUZ7T
ABU28

ALy
ABU30

L

2450ATO 228184
AZU3T

2RIEA AND ABOVE
Asu3r

1820-1193
1820-1287
1820-1417
1200-0638
1820-1198

1820~1202
1820-1199
1820-1216
1820-1216
1820-0174

1820-1112
1818-0197
1200-053%

08963-80036
1200-1121
08903-800837
1200-1121

08903-80050
1200-1121
08903-80037
1200-1121

1820-1281

0410-0757
1290-0770

€ G2 ) b g ke~ ONCOLLN

-3 P20

(4 04 28 4,5] A,

.-

P bt b e bk

IC CNTR TTL LS BIN ASYNCHRD

IC BFR TTL LS NAND QUAD 2-TNP
IC GATE TTL LS NAND QUAD 2-INP
SOCKET-IC 14-CONT DIP DIP-SLDR
IC INV TTL LS HEX 1-INP

IC GATE TTL LS NAND TPL 3-INP

IC INV TTL LS HEX 1-INP

IC BCDR TTL LS 3-TO-8-LINE 3-INP
IC DEDR TTL LS 3-TO-8-LINE 3-INP
IC INV TTL HEX

NOT ASSIGNED
NOT ASSIGNED
NOT RASSIGNED
NOT ASSIGNED
NOT ASSIGNED

IC FF TTL LS D-TYPE POS-EDGE-TRIG
JIC NMOS 1024 (1K) STAT RAM_ 400-NS 3-8
SOCKET-IC 18-CONT DIP DIP-SLDR

ROM-PROG 10 (89038 ONLY)
SOCKET-IC DIP PC
ROM~PROG 10 (8903E ONLY)
SOCKET-IC DIP PC

ROM-PROG 10 (B303B ONLY)
SOCKET-IC DIP PC
ROM-PROG 10 (BI03E ONLY)
SOCKET-IC DIP PC

NOT CURRENTLY LORDED
NOT CURRENTLY LORDED
IC DCDR TTL LS 2-TO-4-LINE DUARL 2-INP
NOT CURRENTLY LORDED
NOT CURRENTLY LOADED

CRYSTAL-GQUARTZ 2.000 MHZ HC-6/U-HLDR
SOCKET-XTAL 2-CONT HC-6/U DIP-SLDR

8903-60184/85 ~ SERIAL PREFIX 2652/ AND ABOVE.

01295
01295
01285
28440

SNTALS19N
SNTALSITN
SNTALS2EN
1200-0638
SNT4LS04N

SHNT4LS10N
SN741S04N
SNT4LS138N
SNT4LS13EN
SN7404N

SN74LSTARN
AMY1L11B0C
1200-0539

08903-80036
1200-1121
1200-1121
08903-80050
1200-1121

08503-80037
1200-1121

SNT4LS136N

0410-0757
1200-0770

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

08803-60118

Q180-0374
0180-0228
0160-2055%
0180-0187
01B0-2055

9160-2055
0160-2055
0160~2055
01B0-~2055
0160-2055

0160-2055
01680-2055
0160-2059
0160-2055
0160-205%9

0160-2055
0160-0574
0140-01386
0166-0574

1301-0518

4040-0748
1480-0116
4040-0756
1480-0116

06983444
1810-02086
1810-0206
0757-0280
07537-0416

1810~0136
0698-0083
0698-3444
0757-0442

3101-1973
1200-0485

1251-060¢
1251-080¢
1251-6600¢
1251-0600
1251-0600

1251-0600
1251-0600
1251-0600
1251-0600

1820-1112
08901-80004
1820-1112
1820-1417
1820-2740

1828-1905
1820-1188
1820~-1688
1820-1198
1820-1689

-

1000t ~2

£6 L 09 ) [-2] A L) LI [=Ri=Ni=PlsN1iv] [L=RI={=Fi~]i~]

N G OW W00

ny

PORON oME@AR 000G OO0

CAPACITOR-FXD
CAPACTITCR-FXD
CAPACITOR-FXD
CAPRCITOR-FXD
CAPACITOR-FXO

CAPARCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPRCITOR-FXD .
CAPACITOR-FXD .
CAPARCITOR-FXD .
CAPACITOR-FXD .
CAPACTITOR-FXD .

CAPACITOR-FXD .
CAPACITOR-FXD .
CAPACITOR-FXD .
CAPACITOR-FXD .
CAPACITOR-FXD .

CAPACITOR-FXD .

REMOTE INTERFRCE RSSEMBLY

10UF+-16% 20vDC TA
33UF+-10% 10VDC TR
L01UF +80-20% 100VDC
2.2UF+-10% 20vOC TR
LO01UF +80-20% 100VDC

+80-20% 100VDC

+80~-20% 100v0C CER
+80-20% 100vDC CER
+80-20% 100vDC CER
+80-20% 100vDC CER

+80-20% 100VDC CER
+80-20% 100v¥DC CER
+80-20% 100vDC CER
+80-20% 100VDC CER
+80-20% 100VDC CER

+80-20% 100VDC CER
L022UF +-20% 100vDC CER
150PF +-5% 300vDC MICA
L022UF +-20% 100VDC CER

DIODE-SM SIG SCHOTTKY

EXTR-PC BD BLK POLYC ,0B62-BD-THKNS
PIN-GRY .0B2-IN-DIA .25-IN-LG STL
EXTR-FC BD WHT POLYC .0B2-BO-THKNS
PIN-GRY ,062-IN-DIA .25-IN-LG STL

RESISTOR 316 1% .125W F TC=0+-100
NETWORK-RES 8-SIP10.0K OHM X 7
NETWORK-RES 8-SIP10.0K OHM X 7
RESISTOR 1K 1% .125W F TC=0+-100
RESISTOR 511 1% ,125W F TC=0+-100

NETWORK-RES 10-5IP MULTI-VALUE
RESISTOR 1.896K 1% .125W F TC=0+-100
RESISTOR 316 1% .125W F TC=0+-1090
RESISTOR 10K 1% .125U F TC=0+-100

SUITCH-SL 7-1A DIP-SLIDE-ASSY . 1A 50vDC
SOCKET-IC 14-CONT DIP DIP-SLDR

CONNECTOR-SGL CONT PIN 1,14-MM-BSC-5Z
CONMECTOR-SGL CONT PIN 1,14-MM-BSC-5Z
CONMECTOR-SGL CONT PIN 1, 14-MM-BSC-5Z
CONNECTOR-SGL CONT PIN L, 14-MM-BSC-SZ
CONNECTOR-SGL CONT PIN 1,14-MM-BSC-5Z

1

i

i

1

. 14-MM-BSC-5Z
L 14-MM-BSC-5S2
. 14-MM-BSC-S2
. 14-MM-BSC-5S2

IC FF TTL LS D-TYPE POS-EDGE-TRIG

PROM 1816-0915

IC FF TTL LS D-TYPE PGS-EDGE-TRIG

IC GATE TTL LS NAND GQUAD 2-INP
COMPTR TTL LS MAGTD 2-INP 8-BIT

CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

GRTE TTL LS NDR DURL E-INR
GATE TTL LS NAND QUAD 2-INP
UART TTL QUAD
GATE TTL LS NAND QUAD 2-INP
UART TTL QUARD

08903-60118

1500106X902082
1500336X3010B2
0160-2055
1500225%8020R2
G160-205%

0150-2055
0160-2055
0160-2055
0160-2055
0160-2055

0160-2055
01B0-2055
0160-2055
0160-2055
0160-205%

0169~-2085
0169-0574
DM15F151T0300uV1CR
0160-0574

1901-0518

4040-0748
1480-0116
4040-07%6
1480-0116

C4-1/8-T0-318R-F
208A103
208A103
C4-1/8-T0~1001-F
C4-1/8-T0-511R-F

1810-0136

C4-1/8-TO-1861-F
C4-1/8-T0-316R-F
C4-1/8-TO-1002-F

3101-1973
1200-0485

1251-0600
1251-0600
1251-0600
1251-0E0C
1251-0600

1251-0600
1251-0600
1251-0600
1251-0600

SNT4LST4AN
08901-80004
SNT4LST4RN
SN74LS28N
SN74LSBEEN

T4LS280PC
SNT4LS03N
1820-1689
SNT4LSO3N
1820-1689

See introduction to this section for ordering information.

* Indicates factory selected value




Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Number

Description

Mfr Part Number

1820-1200
1820-1%12
1820-1200
1820-11498
1820-0054

1820-1218
1820-1417
1820-2109
1200-0654
1820-1415

1820-0621

-3
n w [=1 02 L == N 00 L7

INV TTL LS HEX

FE TTL LS D-TYPE POS-EDGE-TRIG
INV TTL LS HEX

INV TTL LS HEX 1-INP

GATE TTL NAND QUARD 2-INP

DCDR TTL LS 3-TO-8-LINE 3-INP
GATE TTL LS NAND QUAD 2-INP
IC MICPROC-ACCESS MNMOS DUAL 8-BIT
SOCKET-IC 40-CONT DIP DIP-SLDR
IC SCHMITT-TRIG TTL LS INV HEX 1-INP

IC BFR TTL NAND QUARD 2-INP

SNT4LS05N
SN74LST4AN
SN74LS05N
SN74LSC4N
SNT7400N

SN7ALS138N
SNT4LS2Z6N
3861EPC
1200-0654
SNT4LS14N

SNT438N

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

Description

Mfr Part Number

Al14

Ald
RA14TBL

0860-0443
0960-07 36

LINE POWER MODULE
LINE VOLTRGE SELECTION CARD

0860-0443
0960-0736

See introduction to this section for ordering information.
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* Indicates factory selected value




Model 8§903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part

Designation Number Description Mfr Part Number

Al1l

All 08803-60015

A11C1 0180-0116
RL1C? 0180-0116
A11C3 0180-0116
AL1CS 0180-0116

SERIES REGULATOR SOCKET ASSEMBLY 08303-60015

CAPACITOR-FXD 6.8UF+-10% 35vDC TA 150D685X9035B2
CAPACITOR-FXD B.8UF+-10% 35VDC TA 1500685X98035B2
CRPACTTOR-FXD B.8UF+-10% 35VDC TA 1500685X9035B2
CRPRCITOR-FXD B.8UF+-10% 35VDC TA 1500685X9035B2

FUSE 1R 280V NTD 1,25X.25 UL 312001
FUSE 4/ 32V NTD 1.25X.25 2110-0284
FUSE 1A 250V NTD 1.25X.25 UL 312001

ALIF1 2110-0001
AL1F2 2110-0294
AL1F3 2110-0001

AlIMPL 2110-0269
ALIMP2 2110-0269
AL11MP3 2110-0269
Al11MP4 2110-0269
A11MPS 2110-0269

A11MPE 2110-0269

FUSEHOLDER-CLIP TYPE.260~-FUSE 2130-0269
FUSEHOLDER-CLIP TYPE.250-FUSE 2110-0269
FUSEHOLDER-CLIP TYPE,25D-FUSE 2110-026§
FUSEHOLDER-CLIP TYPE.25D-FUSE 2110-026Y9
FUSEHOLDER-CLIP TYPE.250-FUSE 2110-0269

FUSEHOLDER-CLIP TYPE.25D-FUSE 2110-0269
SOCKET-XSTR 2-CONT TO-3 SLDR-EYE 1200-0041

SOCKET-XSTR 2-CONT T0O-3 SLDR-EYE 1200-0041
SOCKET-ASTR 2-CONT TO-3 SLDR-EYE 1200-0041

A1iXQL 1200-0041
AlixUL 1200-0041
A1ixU2 1200-0041

[=p =200 r) f=1 CcCoOooo 0 b OO b -3

See introduction to this section for ordering information. * Indicates Factory selected value




Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part e
Designation Number Description Mfr Part Number

Al12

Al2 68803-600156 CONNECTOR FILTER RSSEMBLY 083803-60016
Al2C1 0160-2307
Alz2cz 0160-205%
AL2C3 0160-2055
A12C4 0169-2055

CAPACITOR-FXD 47PF +-5% 3Q0vOC MICA 0160-2307
CAPACITOR-FX0 . Q1UF +808-20% 100VDC CER 0150-205%
CAPACITOR-FXD .01UF +80-20% 160vDC CER 0160-2055
CAPACITOR-FXD .01UF +80-20% 100vDC CER 0160-2055

CONNECTQR-RF BNC FEM SGL-HOLE-RR 55-0HM 1250-1086
NOT ASSIGNED
CONNECTOR-RF BNC FEM SGL~-HOLE-RR 5G-0HM 1250-1096
CONNECTOR-RF BNC FEM SGL-HOLE-RR 50-0HM 1250-1096
CONNECTOR-RF BNC FEM SGL-HOLE-RR 50-0HM 1250-1086

A1271 1250-10956
A12J2
A12J3 1250-1096
A12J4 1250-1096
A121% 1260-1089§

Ai2l1 8140-0210
Aiz2L2 5140-0210
R12L3 §140-0210
A12L4 8140-0210

INDUCTOR RF-CH-MLD 10QUH 5% , 16BDX,385LG 8140-0210
INDUCTOR RF-CH-MLD 100UH 5% .166DX.385L6G §140-0210
INGUCTOR RF-CH-MLD 100UH 5% |, 16BDX.385L6 9140-0210
INDUCTOR RF-CH-MLD 100UH 5% .166DX.385LG 9140-0210

a bt = 0OR00 O W0 WWw s D

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A13

2450AF0 26524
All

2117470 2742
Al3

2R13A AND ABOVE
Al3

2TITATOG 2742
Ar3cy

A13C3

28134 AND ABOVE
Arsct

AL3C4
RL3CS

RL3CH
A13C7
A13C8
A13C9
AL3C10

R13C11
A13C12
R13C13
R13C14
A13C15

A13C16
AL3CLT

2450ATO 26524
A13CIR
Ar3Ccre
Al3cze

2TITAAND ABOVE
Aricrg
Aricre
Ar3czo

A13CR1
A13CR2
ALICR3
AL3CR4

R13(RS

0BY903-60128
08903-60192
0B903-60292

0180-2317
2680-0271

0180-2317
2680-0271

0180-0452
2680~-0271

0180-2317
2680-0099
2180-00L2

G180-2317
2680-0099
2190-0012

0D180-0452
2680-00499
21890-0012

W on

0180-0291
0180-0116

0180-0291
0140-06210
0180-0197
0180-0197
0180-G116

0180-0187
G1560-0576
0160-2307
01B0~-2307
0160-2307

0L60-2307
0L60-4805

Ll A EAaND 200 MR LD -

0160-4535
0160-4535
0160-4535

0160-54B9
0160~5468
0160-546%

1961-0290
1901-0200
1901-0200
1801-0200

1806-023%
1290-0043
1208-0021
2180-0006
2360-0228
2420-0002
3050-0227

e

v onon

W= promon

POWER SUPPLY MOTHERBOARD
PGWER SUPPLY MOTHERBCARD
PGWER SUPPLY MOTHERBCRRD

CAPACITOR-FXD 3600UF+75-10% 40VDC AL
SCREW-MACH 10-32 .312-IN-LG PRN-HD-POZI

CRPRCITOR-FXD 3G600UF+75-10% 40vVOC AL
SCREU-MACH 10-32 .312-IN-LG PAN-HD-POZI

CAPACITOR-FXD .013F+75-10% 25vDC AL
SCREW-MACH 10-32 .312-IN-LG PAN-HD-POZI

CAPRCTTOR-FXD 3B0CUF+75-10% 40VDC RL
SCREW-MACH 10-32 .375-IN-LG PAN-HD-POZI
WASHER-LK EXT T NO. 10 .1i95-~IN-ID

CRPACITOR-FXD 3600UF+75-10% 40VDC AL
SCREW-MACH 10-32 ,375-IN-LG PAN-HD-POZI
WASHER-LK EXT T NO. 10 .195-IN-ID

CAPACITOR-FXD . 013F+75-10X 25VDC AL
SCREW-MACK 10-32 .375-IN-LG PAN-HD-POZI
WASHER-LK EXT T NO. 19 .185-IN-ID

CAPRCITOR-FXD 1UF+-10% 35vDC TA
CAPACITOR-FXD 6.8UF+-10% 35vDC TR

CAPACITOR-FXD 1UF+-10% 35vDC TA
CAPACITOR-FXD 270PF +-5% 300vDC MICA
CAPACITOR-FXD 2.2UF+-10% 20VDC TA
CAPACITOR-FXD 2.2UF+-10% 20VDC TR
CAPACITOR-FXD 6.BUF+-10% 35VDC TA

CAPACITOR-FXD 2,2uUF+~16% 20vVDC TR
CAPACITOR-FXD .1UF +-20% 50vDC CER
CAPACITOR-FXD 47PF +-5% 300VDC MICA
CAPACITOR-FXD 47PF +-5% 300VDC MICA
CAPACITOR-FXD 47PF +-5% 300VDC MICA

CAPRCITOR-FXD 47PF +-5% 300VDC MICA
CAPACITOR-FXD 47PF +-5% 100VDC CER (+-30

CRPACITOR-FXD 1UF +~10% 50VDC CER
CRPRCITOR-FXD 1UF +-10% 50vDC CER
CAPRCITOR-FXD 1UF +-106% 50vDC CER

CAPACITIR-FXD 1UF 19% 50vDC
CAPACITOR-FXD iLUF 10% bHovDC
CRPACITOR-FXD iUF 10X 5S0vDC

DIODE-PWR RECT 100V 1.58/
DIODE-PUWR RECT 00V 1.5A
DIODE-PWR RECT 106V 1.5A
DIODE-PWR RECT 100V 1.9A

DIOGE-CT-RECT 200V 15R

INSULATOR-ASTR ALUMINUM

HEAT STNK TG-3-CS

WASHER-LIK HLCL NO. § ,141~IN-ID
SCREW-MACH 6-32 ,562-IN-LG PAN-HD-POZI
NUT-HEX-DBL-CHAM 6-32-THD .109-IN-THK
WASHER-FL MTLC NO. 6 .149~IN-ID

08903-50129
08803-60192
08903-60292

539-7445-02
ORDER BY DESCRIPTION

538-7445-02
ORDER BY DESCRIPTION

0180-0452
ORDER BY DESCIPTION

539-7445-02
ORDER BY DESCRIPTION
ORDER BY DESCRIPTIGN

539-7445-02
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

0D180-0452
ORDER BY DESCRIPTICN
ORDER BY DESCRIPTION

150D3105X9035R2
156D685X9035B2

1500105X8035A2
DM1SF27130300UVICR
1500225X9020R2
1500225X9020R2
150D685X9035B2

150D225X8020A2
0160-0576
0160-2307
0160-2307
0160-2307

0160-2307
0160-4805

01E60-4535
0160-4535
0160-4535

0150-5469
0160-5469
0160-5469

1301~0200
18¢1-0200
1801-0200
1901~-0200

1906-0231
1200-0043
1205-0021
2190-0006
ORDER BY DESCRIFTION
2420-0002
3050-0227

See introduction to this section for ordering information.

rev.06 APR&&
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Number

Description

Mfr Part Number

R13CRE
R13CRT
R13CRA
A13CRY
A13CR10

A13CR11
A13CR12
A13CRL3
R13CR14
R13CR1S

AL3CR1E

AL3051
A13D052
A13DS3
A13D54

A13J1
A13J2
A13J3
A1374

A13L1
Al3L2
AL13L3
A13L4
AL3LS

A13LE
R1ILT

AL3MPL
A13G1
A13G2

R1354
A13GQ5
R1306

24504TO 26524
AL3Q7

2717A AND ABOVE
AI3Q?

A13R1
AL3R2
AL3R3
AL3IR4
A13R%

A13R6
A13RT
R13RE
R13R9
A13R10

A13RiL
A13R12
A13R13
A13R14
A13R15

1901-0159
1901-0033
1901-0033
1801-0033
1901-0033

1901-0159
1901-0159
1901-0158
1801-0159
1901-01%9

1991-6159

1990-048%
1990-0485
1990-0485
1890-0485

1251-4736
1251-3412
1251-5169
1251-5169

9140-0137
9109-3922
4100-3922
§100-3922
9160-3922

9104-3922
9140-0210

04030285

1854-0477
1205-0012
1884-0005
2190-0006
2360-0229
2420-0002
3050-0227

1884-0276
2199-00086
2369-0229
2420-0002
305¢-0227

1884-0244
1884-0244
1884-0244

1854-0477

0757-0401
0695-3429
0757-90401
0757-0449
8110-0180

0757-0460
0757-0280
0698-0083
0757-0394
0757-0394

0757-0290
0698-4020
0757-0274
0757-0401
0757-0401

1O oW WM ) OO b et O b 2 o [ -] o T e - i W W W MR W

SO SO0y (=R K=Y R -3

DIODE-PWR RECT 400V 750MA DO-41
DIODE-GEN PRP 180V 200MA DO-7
DIQDE~GEN PRP 180V 209MA DO-7
DIODE~-GEN PRP 180V 200MA DO-7
DIODE-GEN PRP 180V 200MA DO-7

OIODE-PWR RECT 400V 750MA DO-41
OICDE-PWR RECT 400V 750MA DO-41
DIODE-PWR RECT 400V 75QMA DO-41
DIODE-PWR RECT 400V 750MA DO-41
DIODE-PuR RECT 400V 750MA DO-41

DIODE-PWR RECT 400V 750MA DO-41

LED-LAMP LUM-INT=800UCD IF=30MA-MAX
LED-LAMP LUM-INT=860UCD IF=30MA-MAX
LED-LAMP LUM-INT=800UCD IF=30MA~-MAX
LED-LAMP LUM-INT=800UCD IF=30MA-MAX

CONNECTOR 26-PIN M RECTANGULAR
CONNECTOR 6-PIN M POST TYPE
CONNECTOR 6-PIN M POST TYPE
CONNECTOR 6~PIN Mt POST TYPE

INDUCTOR RF-CH-MLD iMH 5% .2DX.45LG Q=60
INDUCTOR-FIXED 120-1300 HZ
INDUCTOR-FIXED 120-1300 HZ
INDUCTOR-FIXED 120-1300 HZ
INDUCTOR-FIXED 120-1300 HZ

INDUCTOR-FIXED 120-1300 HZ
INDUCTOR RF-CH-MLD 100UH 5% . 1B6DX, 3B5LG

BUMPER FOOT-RDH MTG 12.7-MM-UWD

TRANSISTOR NPN 2N2222R SI TO-18 PD=500MW
HERT SINK TO-1B-CS

THYRISTOR-SCR VRRM=50

WASHER-LK HLCL NO. B .141-IN-ID
SCREW-MACH B-32 .562-IN-LG PAN-HD-POZI
NUT-HEX-DBL-CHAM 6-32-THD . 109-IN-THK
WASHER-FL MFLC NO. 6 .148-IN-ID

THYRISTOR-TRIAC TO-220ARB

WASHER-LK HLCL NO. 6 .141~-IN-ID
SCREW-MACH 6-32 .552-IN-LG PRAN-HD-POZI
NUT-HEX-DBL-CHRM 6-32~THD . 109-IN-THK
WRSHER-FL MTLC NO. B .149-IN-ID

THYRISTOR-SCR VRRM=400
THYRISTOR-SCR VRRM=200
THYRISTOR-SCR VRRM=400

NOT RSSIGNED
TRANSISTOR NPN 2N2222A SI TO-18 PD=500MUW

RESISTOR 100 1X .125u F TC=0+-100
RESISTOR 19,6 1X .125W F TC=0+-100
RESISTOR 100 1X .125W F TC=0+-100
RESISTOR 7.5K 1% .125W F TC=0+-100
RIBRON-RES .157-OHM/FT ,0252X.0625

RESISTOR 61.8K 1% 1254 F TC=0+-100
RESISTOR 1K 1X .125W F TC=9+-100
RESISTOR 1.86K 1% .125W F TC=0+-100
RESISTGR 51.1 1X .125W F TC=0+-100
RESISTOR 51.1 1X .125W F TC=0+-109

RESISTOR 6.19K 1% .125W F TC=0+-1(0
RESISTOR 9.53K 1% .125W F TC=0+-100
RESISTOR 1,21K 1X .125UW F TC=0+-100
RESISTOR 100 1% .125W F TC=9+-100
RESISTOR 160 1% .125W F TC=0+-100

1901-0159
1801-0033
1901-G033
1901-0033
1901-0G33

1903-0459
1801-0159
1801-0159
1901~0159
1901-0158

1901-01568

5082-4984
5082-4984
5082-4984
5082-4984

1251-4736
1251-3412
1253-5169
1251-5168

9140-0137
§100-3922
9100-3922
9100-3822
9100-3822

9100-3922
9140-0210¢

0403-0285

2N2222A

1205-0012

MCRE4OP-2

2130-0008

ORDER BY DESCRIPTION
2420-0002

3080-0227

1884-0276
2190~0006
ORDER BY DESCRIPTION
2420-0902
3050-0227

$2600D
52600D
S$26000

2N2222R

C4-1/8-T0-101-F
PHES5~1/8-T0-18R6-F
C4-1/8-T9-101~F
C4-1/8-T0-7501-F
8110-0180

C4-1/8-T0-6192-F
£4-1/8~-T0-1001-F
C4-1/8-TO-1961-F
C4-1/8-T0-51R1-F
C4-1/8-T0-51R1-F

MF4C1/8-T0-B161-F
C4-1/8-T0-~8531-F
C4-1/8-T0-1211-F
C4-1/8-T0-101-F
C4-1/8-T0-101-F

See introduction to this section for ordering information.

* Indicates factory selecied value
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Model 8903B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part ai
Designation Number Qty Description Mfr Part Number

A13R16 0757-0401
AL13R1T 0757-0401
Al13R18 0757-0280
Al13R19 0757-0401
A13R20 0757-0442

A13RZ2]1 0757-0401
R13R22 0767-0442
R13R23 0D757-0401
Al13R24 0757-0442
Al13R2S 0757-040%1

RESISTOR 100 1% .125W F TC=0+-100Q C4-1/8-70-101-F
RESISTOR 100 1% .125W F TC=0+-109 Ca-1/8-T0-101-F
RESISTOR 1K 1% .125W F T{=0+-100 Ca-1/8-T0-1001-F
RESISTOR 1% . F TC=0+-100 Ca-1/8-TO-101-F
RESISTOR TC=04+-100 C4-1/8-T0-1002-F

F
RESISTOR F TC=0+-100 C4-1/8-T0-101-F
RESISTOR . F TC=0+-100 C4~1/8~-T0-1002-F
RESISTOR . F TC=0+-100 Ca-1/8-T0-101-F
RESISTOR F TC=0+-100 C4-1/8-T0-1002-F
RESISTOR F TC=0+-100 €4-1/8-TO-L01~F

F

RESISTOR 125W F TC=0+-100 C4~1/8-T0-1002-F

AL13R2H 0757-0442 .
RESISTOR iM 1X .125W F TC=0+~100 GEU8~8827

ALIRZT 0688~BB27

E_RT-] f—g1-E—3/ - ¥} LOoOWS S

2450ATO 26524
Arzrze NOT ASSIGNED
ZTITA AND AROVE
AI3R28 0757-0280 RESISTOR 1K 1X .125W F TC=0+-100 C4-1/8-TO-1001-F

24504 TO 26524
AI3RZ9 NOT RASSIGNED
27ITA AND ABOVE
AI3R2? 0638-3132 RESISTOR 261 1% .125W F TC=0+-100 C4-1/8-TO-2610-F

RAL3TP1 1251-0600 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z SQ 1251-0600
R13TP2 1251-0600 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S5Z SQ 1251-0600
ALITP3 1251~0669 CONNECTOR-SGL CONT PIN 1.14-MM-BEC-SZ SQ 1251-0600
AL3TP4 12510600 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SG 1251-0600
AL3TPS 1251-0600 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 5@ 1251-0600

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A13TPB

24504 T0 26524
Aty

Z117TA AND ABOVE
AT3UT

A13u2

A13VRY
Al3VR2
AL13VR3
A13VR4
A13VRS

A13VR6
A13VR7
A13VRE
A13VR9
A13VR10

A13VRLL

AL3Wl
A13w2

A13XR2A
A13XR2B
A13XR3A
A13XA3B
A13XAR4A

AL3XR4B
AL3IXRSA
R13XA5B
AL3XABA
AL3XABB

AL3IXATA
AL3XATB
AL3IXATC
A13XA8A
AL3XASB

ALIXAGAR
AL3XASB
R13XAL0
R13XA1L

A13XA12

1251-0800

1826-0785
5180~1817

1826-0117
2190-0006
2360-0229
2420-0002
3050-0227

1902-3381
1902-3381
1902-0960
1902-0957
1902-0943

19¢2-08960
1902-3214
1902-3184
1902-3107
1902-3214

1902-3094

§159-000S
8159-0008%

1251-2035%
1251-1365
1251-2035%
1251-2035
12512035

1251-2035
1251-2035
1254-1365
1251-2035
1251-1365

1251-1365
1251-1365
1251-5365
1251-1365
1251-1365

1251-1365
1251-136%
1251-1626
1251-0472

1251~0472

b

o~ AR Mmoo MOUoMmwwo DWOoOWw L= =] w wOuROM s D WO W Lo

CONNECTOR-5GL. CONT PIN 1.14-MM-BSC-SZ 5Q

IC 0P AMP LOW-BIRS-H-IMPD DUARL 8-DIP-C
IC OP AMP | OW-BIAS-H-IMPD DUAL I-DIP-C

IC 7812 v RGLTR TG-2

WASHER-LK HLCL NO. 6 .141-IN-ID
SCREW-MACH 6-32 .562-IN-LG PAN-HD-POZI
NUT~HEX-DBL-CHAM B-32-THD .108-IN-THK
WASHER-FL MTLC NO. 6 .149-IN-ID

DIODE-ZNR 68.1V 5% DO-7 PD=.44f TC=+.079%
DIODE-ZNR B8.1V 5% DO-7 PD=.44 TC=+,075%
DIODE-ZNR 12V 5% DO-35 PD=.4W TC=+.0677%
DIQDE-ZNR 9.1V 5% DO-35 PD=.4U TC=+,068%
DIODE-ZNR 2.4V 5% D0-35 PD=.4l TC=-,037%

DIODE-ZNR 12V 5% DO-35 PD=.4W TC=+.077%
DIODE-ZNR 16.2V 2% DC-35 PD=. 4l
DIODE-ZNR 13.3V 2% DO-35 PD=.4U
DIODE-ZNR 5.76Y 2% DG-35 PD=. 4l
DIQDE-ZNR 16.2V 2% DO-35 PD=.4UW

DIODE-ZNR S.11V 2% DO-35 PD=. 4l

RESISTOR-ZERO OHMS 22 AWG LERD DIA
RESISTOR-ZERO OHMS 22 RAWG LEAD DIA

CONNECTOR-PC EDGE 15-CONT/RCW 2-ROUS
CONNECTOR~PC EDGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 15-CONT/RCW 2-ROWS
CONNECTOR-PC EDGE 15-CONT/RCW 2-ROWS
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS

CONNECTOR-PC EDGE 15-CONT/RCW 2-ROUWS
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROUWS
CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS

CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EDOGE 22-CONT/ROU 2-ROWS
CONMECTOR-PC EUGE 22-CONT/ROU 2-ROWS
CONNECTOR-PC EDGE 22-CONT/ROUW 2-ROWS
CONNECTOR-PC ERGE 22-CONT/ROW 2-ROWS

CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 22-CONT/ROU 2-ROWS
COMNECTOR-PC EDGE 12-CONT/ROU 2-ROWS
CONNECTCR-PC EDGE $-CONT /ROW 2-ROWS

CONNECTOR-PC EDGE 6-CONT /ROW 2-ROWS

TLO72ACIG

1251- 0600

TLO72ACIG

7812KC

2180-0006

ORDER BY DESCRIPTION
2429-0002

3050-6227

1902-13381
1902-3381
1902-0960
1302-0957
1902-0943

1902~ 09860
1902-3214
1902-3194
1902-3107
1902-3214

1902-3094

8158-0005
8154-0005

1251-2035
1251-1365
1251-2035
1251-2035%
1251-203%

1251-2035
1251-2035
1251-1365
1251-2035
1254-1365

1251-1365
1253~ 13865
1251-1365
1251-1365
1251-1365

1251-13E5
1251-1365
1251-1626
1251-0472

1251-0472

See introduction to this section for ordering information.
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

A13TPB

2450ATO 26524
Ar3uy

ZTITA AND AROVE
Al3Ur

A13uz

AL3VR1
A13VR2
A13VR3
A13VR4
A13VRS

A13VRG
A13VR7
A13VRE
A13VRY
R13VRLD

A13VR11

R13W1
A13W2

RA13XA2A
AL3XA2B
AL3XA3A
R13XA3B
R13XR4A

RL13XA4B
RL3XASA
R13XASE
ALIXABA
AL3XAEB

AL3XATA
AL3XATB
RAL3IXATC
A13XABA
R13XASB

A13XA9A
AL13XAIB
A13XA10
A13X¥A11

AL3XAL12

1251-96C0O

1826-0785
5180-1817

1826-0117
2130-0006
23E90-90229
2420-0002
30590-0227

19¢2-3381
1902-3381
1902-9960
1862-9957
1902-0943

1902-0960
1902-3214
1902-3194
19062-3107
1902-3214

1902-3094

8159-0005
B159-0600%

1251-203%
1251-136%5
1251-203%
1251-2035
1251-2035

1251-2035
1251-2035
1251-1365
1251-2035
1251-1385

1251-1365
1251-1365
1251-1365
1251- 1365
1251-1365

1251-136%
1251- 1365
1251-1626
1251-0472

1251-0472

[

F9 SO Mmoo, DOuoww [[=QT=R=Fu Ji-] f=2 =3 [7+] 0w Ao m AN s O e e (SR N ) =

IC 7812 V RGLTR TO-3

CONNECTOR-SGL CONT PIN 1.:4-MM-BSC-5Z SQ

IC OP AMP LOW-BIARS-H-IMPD DUAL #-DIP-C
IC OP AMP LOW-BIAS-H-IMPD DUAL I-DIP-C
WASHER-LK HLCL NO. & .141-IN-ID

SCREW-MACH £-32 .562-IN-LG PAN-HD-POZI
NUT-HEX-DBL-CHAM B-32-THD .109-IN-THK

WASHER-FL

DIODE-ZNR
DIODE-ZNR
DIODE- ZINR
DIODE-ZNR
DIODE-ZNR

MTLC NO. 6 .149-IN-ID

B68.1v 5% DO-7 PD=
B8.1v 5% DO-7 PD=

L4l TC=+.079%
LAl TC=+,078%

12v 5% DO-35 PD=.40 TC=+.077%

9.1v 5% D0-3% PD=
2.4V 5% DO-35% PD=

LAl TO=+,0B8%
LA TC=-.037%

1251-0600

TLO?2ACIG
TLO72ACIG

7812KC

2186-0006

ORDER BY DESCRIPTION
242060002

3050-0227

1902-3381
1902-3381
1902-0960
1902-0957
1902-0943

1902~ 09690

DIODE-ZNR 13.3v 2% DQ-35 PD=
DIODE-ZNR 5,76V 2% DO-35 PD=
DICDE-ZNR 16.2V 2% DO-3% PD=

DIODE-ZNR 5.11V 2% DO-35 PD=.

DIODE-ZNR 12¥ 5% DO-35 PD=.4l TC=+.077%
DIODE-ZNR 16.2V 2% DO-35 PD=.4W

LAl
LAl
]

s

1902-3214
1902~-3194
1902-3107
1902-3214

1902-3094

RESISTOR-ZERCO OHMS 22 AWG LERD DIA
RESISTOR-ZERO OHMS 22 AWG LERD DIA

CONNECTOR-PC EDGE 15-CONT/RCW 2-ROWS
CONNECTOR-PC EDGE 22-CONT /ROW ?2-ROUS
CONNECTOR-PC EDGE 15-CONT /ROW 2-ROWS
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROUS
CONNECTOR-PC EDGE 15~CONT/RCW 2-ROWS

CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROUWS
CONNECTOR-PC EDGE 22-CONT/ROW 2-ROUWS
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS

CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EOGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EOGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS
CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS

CONNECTOR-PC EDGE 22-CONT/ROUW 2-~ROWS
CONNECTOR-PC EDGE 22-CLONT/ROUW 2-ROWS
CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS
CONNECTOR~PC EDGE §-CONT/RGW 2-ROUWS

CONNECTOR-PC EDGE B6-CONT /ROW 2-ROWS

8155-000%
8159-0005

1251-2035
1251-1365
1251-2035%
1291-2035
1251-2035

1251-2035
1261-203%
1251-1365
1251-20835
1253-1365

1251-1365
1251-1365
1251~1365
1251-1365
1251-1365

1251-1365
1251-1365
1251-1626
1251-0472

1251-0472

See introduction to this section for ordering information.
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

Description

Mfr Part Number

Al14

Ald
RA14TBL

0860-0443
0960-07 36

LINE POWER MODULE
LINE VOLTRGE SELECTION CARD

0860-0443
0960-0736

See introduction to this section for ordering information.
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

2S20ATO 25014
F!

F1!
261 4A AND ABGVE
rt

Fr

J1

Jz2

J3

2a4SO0AONLY
MEL
MPZ

NP3
NP4
MNFS
25204 AND AROVE

NFS
NFL

2110-0059
2110-0360

2110-0043
2140-0001

1510-0038
2190-0027
2850-0006

1510-0038
2190-0027
2850-0006

1120-0694
0380-1155
2260-0009
0360-0053
2820-0002
0590-1580

08803-20024
5020-8836
2510-0182

08903-60168
2360-0115

08903-00015
5060-9992

08903-20171
5021-5338
0515-1331

08903-60169
0515-1838

08903-00065
5061-9592

FUSE 1.5R 250V TD 1.25K.25 UL
(FOR 115V OPERATION)
FUSE .75R 250V TD 1.25X.25 UL
(FOR 230V OPERATION)

FUSE 1.5R 250V NTD 1,.28X.2% UL
(FOR 115V OPERATION)

FUSE 1A 250V NTD 1,.25X.25 UL
(FOR 230V OPERATION)

CONNECTOR “OUTPUT HIGH™ NSR P/0 Wl
(EXCEPT OPTION 001)

CONNECTOR "OUTPUT LOW" NSR P/0 Wl
{EXCEPT OPTION 001}

BINDING POST ASSY SGL _THD-STUD
WASHER-LK INTL T 1/4 IN ,256-IN-ID
NUT-HEX~DBL-CHAM 1/4-32-THD .084-IN-THK

CONNECTOR "INPUT HIGH" NSR P/0 W2
{EXCEPT OPTION 00%1)

CONNECTOR "INPUT LOW" NSR P/D W2
(EXCEPT OPTION 001)

BINDING POST ASSY SGL THD-STUD
WASHER-LK INTL T 1/4 IN .256-IN-ID
NUT-HEX-DBL-CHAM 1/4-32-THD .084-IN-THK

CONNECTOR "OUTPUT HIGH" NSR P/0 W3
{OPTION 001 ONLY)

CONNECTOR “OUTPUT LOW" NSR P/D W3
(OPTION 001 ONLY)

CONNECTOR "INPUT HIGH" NSR P/D W4
(OPTION 081 ONLY)

CONNECTOR "INPUT LOW" NSR P/O W4
(OPTION 001 ONLY)

METER 1 MA; LESS THAN 500 OHMS; 1.75 X
SPACER-RND .2-IN-LG ,12-TIN-ID .25-IN-0D
NUT-HEX-UW/LKWUR 4-40-THD .094-IN-THK
TERMINAL-SLDR LUG LK-MTG FOR- 10-5CR
NUT-HEX-DBL-CHAM 10-32-THD .084-IN-THK
THREADED INSERT-STDF M3X0.5 14-MM-LG

FRONT FRAME, MODIFIED

CORNER STRUT

SCREW-MACH 8-32 ,25-IN-LG 100 DEG
(ATTACH CORNER STRUT TO FRONT AND

RERR FRAME)

RERR PANEL ASSEMBLY

SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZT
(ATTACH MOTHERBOARD TO REAR PAMEL RSSY)
COVER, TOP

COVER, BOTTOM

FRONT FRRME, MODIFIED

CORNER STRUT

SCREW-METRIC SPECIALTY M4 X 0.7 THD; &
{ATTACH CORNER STRUT TO FRONT AND

REAR FRAME )

RERR PANEL RASSEMBLY

SCREW-MACH M3 X 0.5 BMM-LG PAN-HD
(RATTACH MOTHERBOARD TO REAR PANEL ASSY)
COVER, TOP

COVER, BOTTOM

MOX 1-1/2
2110-0360

2110-0043
312001

1510-0038
2190-0027
ORDER BY DESCRIPTION

1510-0038
21906-0027
ORDER BY DESCRIPTION

1120-0694
ORDER BY DESCRIPTION
ORGER BY DESCRIPTION
0360-0053
ORDER BY DESCRIPTION
0590~-1580

08903-20024
502G-2836
ORCER BY DESCRIPTION

08303-601E8
ORDER BY DESCRIPTION

08903-00015
5061-9862

08903-20171
5021-5836
0515-1331

08803-£0169
ORDER BY DESCRIPTION

083903-00065
5061-8592

See introduction to this section for ordering information.

rev.20JUNS7

* Indicates factory selected value




Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Number

Description

Mfr Part Number

MPB
MP7

2450ATO 27304
MPR

27424 AND ABOVE
MFPE&

Z4504ATO 2T30A
MFPE

27424 AND ABOVE
MPE

2450ATO 27304
MPO

27424 AND ABOVE
MP?

MP10

24504 0NLY
MPIY

25204 AND ABOVE
MPI1

MP12

24350A0QNLY
MP13

Z5204 AND ABQKE

5040-7202
08903-B0156

08963-00055
08%03-09137

08903-00034
08903-00136

(089023-00119
0515-1227

06515-1839
1400-0519

08903-00135
0515-12287

0515-1839
1400-0518

5001-04349

5040-7219
2680-0118

5041-6819
0515-0262

5060-9803

5040~7229
2680-0118

5041-6820
0515-0262

5060-9936
0B903~00063
0BG03-00064
08903-00022
14E0-1345
5040-7201

5040-7221
0515-0087

085803-400C1
08803-90047

08903-60201
0515-1839

2190-0534
1400-1018

o™

n R WIAOOWN

TRIM STRIP, TOP
COVER, CARD CAGE

FRONT PANEL (OPTION 001 ONLY)
FRONT PANEL (OPTICN 001 ONLY)

FRONT PRNEL (EXCEPT OPTION 001)
FRONT PAMEL (EXCERT OPTION 001)

SUB-PANEL

SCREW-MACH M3 X 0.5 6MM-LG 99-DEG-FLH-HD
(ATTACH SUB-PANEL TO FRONT FRAME)
SCREW-MACH M3 X 0,5 8MM-LG PAN-HD
(ATTACHES GROUND UG TC SUB-PANEL)
CLAMP-HGSE 1.313-2.25-DIA ,562-WD SST

SUB-PRNEL

SCREW-MRCH M3 X 0.5 BMM-LG 96-DEG-FLH-HD
(ATTACH SUB-PANEL TO FRONT FRAME)
SCREW-MRCH M3 X 0.5 BMM-LG PAN-HD
(RTTACH KEYBOARD TO SUB-PANEL}
CLAMP-HOSE 1.313-2.25-DIA .562-WD SST

TRIH STRIP, SIGE

HANDLE CAP, FRONT
SCREW-MACH 10-32 .5~IN-LG &2 DEG
(RTTACHES HANDLE TO SIDE COVER)

HANDLE CAP, FRONT
SCREW-THG-RLG M3 X 0.5 7MM-1.G PAN-HD
(ATTACHES HANDLE TO SIDE COVER)

STRAP HANDLE

HANDLE CAP, REAR
SCREW-MACH 10-32 ,5-IN-LG 82 DEG
(ATTACHES HANDLE TO SIDE COVER)

HANDLE CAP, REAR
SCREW-THD-RLG M3 X 0.5 7MM-LG PAN-HD
(ATTACHES HANDLE TO SIDE CQVER)

COVER, SIDE

PULL-0QUT CARD, OPERATING INFO
PULL-OUT CARD, ERROR DISPLiRY, HP-IB
PULL-OUT INFO CARD TRRY

TILT STAND S5T

FOOT, BOTTOM

STANDOFF, REAR PANEL
SCREW-MACH M3.5 X 0.6 10MM-LG PAN-HD
{(ATTRCH STANDOFF TO REAR PANEL RSSEMBLY)

NOT RSSIGNED
LABEL HOLDER

LABELS, SHEET OF 5i FILTER

INCLUDES; 40CHz HIGH-PRSS FILTER
CCITT WEIGHTING FILTER
CCIR WEIGHTING FILTER
C-MESSAGE WEIGHTING FILTER
CCIR/ARM WEIGHTING FILTER
“A" WETIGHTING FILTER

CARD CAGE

SCREW-MACH M3 X 0.5 8MH-LG PAN-HD
(ATTACH CARD CAGE TO MOTHERBOARRD AND TO
CORNER STRUTS)

WASHER-LK HLCL 3.9 MM 3,1-MM-ID

CLAMP MULTIPLE TYPE

5040-7202
68903-60156

63903-00055
08903-09137

08903-90034
08903-00136

0E903-00110C
0515-1227

CRDER BY DESCRIPTION
1400-0519

08903-00135
0515~1227

ORDER BY DESCRIPTION
1400-6519

5001-0439

5040-7219
ORDER BY DESCRIPTION

5041-6219
ORDER BY DESCRIPTION

5050-9803

§040-7229
ORDER BY DESCRIPTION

5041-6820
ORDER BY DESCRIPTION

50B0-9936
08803-09053
08803-00054
08803-00022
1460-1345
5040-7201

5040-7221
0515-0067

08903-40001
08903-90047

08903-60201
ORDER BY DESCRIPTION

2190-0584
1400-1016

See introduction to this section for ordering information.

* Indicates factory selected vaiue
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Model 8903B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr Part Number

Z30SATO 2T26A
MP30

2720A AND ABOVE
MPio

MP31

Mp 22
MP23

MP24

24504 ONLY
MP3S

25204 AND ABOVE
MNP3S

MP36

1400-0997

0510-1839
2180-0584

08903-00102
0515-1839

(685993-26054
0515~0365
6515-0374

£8993-00019
0515-13249
0515-0374
545-0365

08903-00017

08903-0004%
0515~1839

0515~0365
0515-0374

08903-00918
0515-1839

0515-036%
0515~0374

7120~1254
7120-4295

712¢-5911

7120-8183

0590-1251

2190-0068
2190-0192
2850-0035
1250-2164

1854-0669
08540-20057
1200-0043
06824-0458
2190-0018

3101-2080
08803-2005%
5041-1418

3101-1903
08640-40052
0615-03B5
6515-0374

BPWMNKW @R M~OU® (mewal o

CLAMP-FL-CA 1-LD
{ATTACH CLAMP TO
SCREW-MACH M3
WASHER-LK HLCL 3.

NOT ASSIGNED

SUPPORT, LEFT
SCREW-MACH M3 X 0.5 BMM-LG PAN-HD
(ATTACH SUPPORT TH CORNER STRUT AND
MOTHERBOARD )

HEAT SINK PANEL
SCREUW-MACH ASSY M2 X 0.4 4M-LG
SCREW-HACH ASSY M3 .5 10MH-LG

HEAT SINK COVER

SCREW-MACH M3 X 0.5 8MM-LG PAN-HD
SCREW-MACH RSSY M3 X 0.5 10MM-LG
SCREW-MACH ASSY M2 X 0.4 4MM-LG

POWER SHIELD
NOT ASSIGHED

LABEL PANEL, RERR (DPTION 01 ONLY)
SCREUW-MACH M3 X 0.5 BMM-LG PAN-HD
(ATTACH PANEL TO HEATSINK PANEL )
SCREW-MACH ASSY M3 X 0.5 10MM=LG
SCREW-MACH ASSY M3 X 0.5 10MM-LG

LABEL PANEL, REPAR (EXCEPT OPTION 001)
SCREW-MACH M3 X 0.5 8MM-LG PAN-HD
{ATTACH PANEL TO HEATSINK PANEL)
SCREW-MACH RASSY M2 X 0.4 4MM-LG
SCREW-MACH ASSY M3 X 0.5 10MM-LG

HP LOGOD
NOT RSSIGNED

LABEL "WARNING: HAZARDOUS VOLTAGE
ALWAYS PRESENT IN THIS AREA..."

LRBEL “CAUTION: METRIEC THRERDED
NOT ASSIGNED

NOT ASSIGNED

LRBEL "CRUTION REMOVE FOUR REAR FEET..."
NOT ASSIGNED
NOF ASSIGNED
(USED IN EURCPE)
NUT-SPCLY 15/32-32-THD .1-IN-THK .562-WD;

WASHER-LK INTL T 1/2-IN .505-IN-ID
WASHER-LK INTL T 15/32-IN ,472-IN-ID
NUT~HEX-DBL-CHRM 18/32-32-THD
CONNECTOR 3-PIN F CIRC AUDTO

TRANSISTOR NPN 2NB6057 51 T0-2 PD=150u
INSULATOR SPRCER

INSULATOR-XSTR RLUMINUM

SCREW-TPG 6-20 .75-IN-LG PAN-HD-POZI STL
WASHER-1K HLCL NO. & .141-IN-ID

Sg%TCH "POBER" (P/0 WE)
N

CAP, ROCKER SWITCH
SWITCH "QUTPUT FLORT"
LEVER SLIDE SWITCH

SCREW-MRACH ASSY M2 X 0.4 4MM-LG
SCREW-MACH ASSY M3 X 0.5 10MM-LG

28480
0gocg

00000
00000

284380

CFCC-8

ORDER BY DESCRIPTION
2190-0584

08803-00103
ORDER BY DESCRIPTION

08%03-20054
ORDER BY DESCRIPTIONN
ORDER BY DESCRIPTION

08803-00010

ORDER BY DESCRIPTION
0515-0274

0515-0365

08803~-00017

08903-00043
ORDER BY DESCRIPTION

DRDER BY OESCRIPTION
ORDER BY DESCRIPTION

08903-00018
ORDER BY DESCRIFTION

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

7120-1254

7120-4285

7120-5911

T120-8183.

ORDER BY DESCRIPTION

2190-0068
2190-0102
ORDER BY DESCRIPTION
1250-2164

2NBO57

08640-20057
1200-0043

ORDER BY DESCRIPTION
2190-0018

3101-2080
08903~20055
5041~1418

3101-1903
086406-40052
0515-0355

ORDER BY DESCRIPTION

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8903B

Reference
Designation

HP Part
Number

Description

Mfr Part Number

2450ATO 27304
54

2T42A AND ABOVE
54

Z520ATO 260TA
T

261¢4 AND ABOVE
T

ws

Z30SATO ZTITA
we

27204 AND ABQVE
we

w7

2450ATO 25204
ws

25204 AND ABOVE
ws

3101-19063
08640-40052
0515-0365
06515-0374

3101-19013
08640-40052
0515-0365
0515-0374

9100-4118

0515-1408
2190-058B6
0535-0006
3050-0893
3060-2007
1400-0248

Shprna

8100-4516
0515-1408
2190-0586
0535-0006
2050-0893
2050-2007
1406-0249

1826-0203
0864020057
1200-0043
06240459
2190-0818

O @k

1826-01E9
0B540-20057
1206-0043
0624-0459
2190-0818

08903-50197

2] S~ S~

08903-60045

G8903-60198

08803-60047

08903-60028
08963-50029
08903-2005%
08903-60029
08303~-20055
0960-0443

8120-1378

08903-50176

SWITCH “"INPUT FLOART™

LEVER SLIDE SWITCH

SCREW~MACH ASSY M2 X 0.4 #M-LG
SCREW-MACH ASSY M3 X 0.5 10MM-LG

SWITCH "QUTPUT IHPEDENCE"

LEVER SLIDE SWITCH

SCREW-MACH ASSY M2 X 0.4 4Mh-LG
SCREUW~MACH ASSY M3 X 0.5 10MM-LG

NOT ASSIGNED

TRANSFORMER-POWER 100,/120/220/240V
SCREW-MACH 4.0 G0MM-LG PAN-HD
WASHER-LK HLCL 4.0 HM 4,1-MH-ID
NUT-HEX DBL-CHAM tM4 X ¢.7 3,2MM-THK
WASHER-FL MTLC 4.0 MM 4,4~-MM-ID
WASHER-SHLDR NO.6 .169-IN-ID .375-IN-0D
CABLE TIE .062-.625~DIR .091-UWD NYL

TRANSFORMER-POWER 100,/120/220/240V
SCREW-MACH 4.6 BOMM-LG PAN-HD
WASHER-LK HLCL 4.0 MM 4, 1-MM-ID
NUT-HEX DBL-CHAM M4 X 0.7 3.2MM-THK
WASHER-FL MTLC 4.0 MM 4. 4~MM-ID
WASHER-SHLDR NO.6 .169-IN-ID .375-IN-0D
CABLE TIE .062-.625-DIA .081-uD NYL

IC 7815 V RGLTR TO-3

INSULATOR SPACER

INSULATOR-XSTR ALUMINUM

SCREW-TPG 6§-20 .T5-IN~LG PAN-HD-POZT STL
WASHER-LK HLCL NO. B .141-IN-ID

IC v RGLTR TO-3

INSULRTOR SPACER

INSULATOR-XSTR ALUMINUM

SCREW-TPG 6-20 .75-IN-LG PAN-HD-POZI STL
WASHER-LK HLCL NO. B .141-IN-ID

CABLE ASSEMBLY, FRONT OUTPUT (EXCEPT
OPTION 001)

J1 TO A13F3 (1)

J2 TO A1373 (2)

s2 TO A13T3 (5)

CRBLE ASSEMBLY, FRONT INPUT (EXCEPT
OPTION 001)

R1374 (3)

A1374 (4)

A1374 (6>

ASSEMBLY, REARR OUTPUT (OPTIGN 001

RL3J3 (1)
R13J3 (2)
R13J3 (5>

ASSEMBLY, REAR INPUT (OPTION 001
TO A1374 (3)
J1e TO A1374 (4)
52 TO AL3T4 (B)

RIBBON CABLE ASSEMBLY (A13J1 TO ArJ1)
CABLE ASSEMBLY, POWER (S1 TC Ri4)
NUT-SPECIAL M2.5

CABLE ASSEMBLY, POWER (S1 TO Al4)
NUT-SPECIAL M2.%

LINE HMODULE-FILTERED

LINE POWER CORD
GROUND CRBLE (54) T1 TO CHASSIS

NOT ASSIGNED

3101-1903
08640-40052

QRDER BY DESCRIPTION
ORDER BY DESCRIPTION

3101-1903
08640-40052
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

9100-4118

0515-1408

2190-0588

ORDER BY DESCRIPTIGN
3G50-0883

3050-2007

PLT1M-8

31004516

0515-1408

2190-0586

ORDER BY DESCRIPTION
3050-0893

3050-2007

PLT1M-8
T815KC

03640-20057
1200-0043

ORDER BY DESCRIPTION
2190-0818
LHM320K-15
G8640-20057
1200-0043
ORDER BY DESCRIPTION
2190-904918

08903-60197

08903-50045

08803-60198

08903-560047

08903-60028
083903~50029
08303-20055
0B8903~60029
08903-2005%
0960-0443

8120-1378

08902-60178

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 89038 Replaceable Parts

Tabfe 6-4, Code List of Manufactirers

Manufacturer Name Address Zip Code

ANY SATISFACTORY SUPPLIER
SANGAMO ELEC CO 5 CARDLINA DIV PICKENS 5C 29671
ALLEN-BRADLEY CO MILWAUKEE WI 53204
TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 7522d
SPECTROL ELECTRONICS CORP CITY OF IND CA 1745
ILLINOIS TOOL WORKS INC FASTEX DIV DES PLAINES I &0014
K D 1 PYROFILM CORP WHIPPANY NJ 07981
MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
PANDUIT CORP TINLEY PARK IL 60477
PRECISION MONOQLITHICS INC SANTA CLARA CA 25050
RICHCO PLASTIC CO CHICAGD 1L 60646
FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA QL042
SILICONIX INC SANTA CLARA CA 25054
VOLTRONICS CORP HANOVER N 07936
MEPCO/ELECTRA CORP MIMERAL WELLS TX 76067
TRANSITRON ELECTRONIC CORP WAKEFIELD MA 01880
ANALOQG DEVICES INC NORWQQD MA 02062
CORNING GLASS WORKS (BRADFORD) BRADEORD FA 16701
SIEMENS CORP I1SELIN NJ 08830
NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 25051
HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 4304
RCA CORP SOLID STATE DIV SOMERVILLE NJ
AAVID ENGINEERING INC LACONIA NH 03246
INTERSIL INC CUPERTIND CA 25014
ADVANCED MICRO DEVICES INC SUNNYVALE CA 24086
HARRIS SEMICON DIV HARRIS-INTERTYPE MELBOURNE FL dee01
EXAR INTEGRATED SYSTEMS INC SUNNYVALE CA 94086
SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOULS MO 63107
ELECTRO MOTIVE CORP FLORENCE sC Q4226
JOHNSON E F CO WASECA MN 56093
LITTELFUSE INC DES PLAINES IL 60016
TRW CAPACITOR DLV QGALLALA NE &9153
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Figure 6-1. Cabinet Poarts
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Replaceable Parts
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W2 (EXCEPT OPT. 001)
W3 (OPT. 001 ONLY)
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ATMP13

ATMP17
ATMPS
MPa2

ATMP26
ATMP18

J1*
A1DS20

52

31

Ja ATMP1
ATMP9

ATMP39

*Except Option 001

ATMP25

ATMP34  AITMP30 ATMPE  A1IMP29

ATMP14

ATMP2  ATMP12

ATMPS N\ MP21\ ATMP22] ATMP21 [ AIMP1G / ATMP40 / ATMP24

ATMP36

ATMP23

ATMP32

ATMP31

A1TMP15

ATMP33

ATMP7

ATMP41 ATMP3

AIMP37T [ AIMP2Y

AITMP35  AIMP38

AIMP18 &3

ATMP11

MP22 and MP23
LABEL HOLDER AND LABEL

AIMP16

ATMP28 M1

| A1TMP20
. ATMP4

J4*

m——

Figure 6-3. Chassiz and Mechanical Parts Identification - Front Panel (2742A and obove)

A10.1
HP-I1B
CONNECTOR

MP31

C ake
- RRUGTL
CONTAGI,

Al2)4 MP33

LABEL PANEL

A12J5

MP28
HEAT SINK
A12J3 PANEL

MP29
HEAT SINK
COVER

T
TRANSFORMER
ASSBY

UNDER REAR PANEL REAR FPANEL

Al4
LINE POWER
MODULE

MP36
RED LABEL
SIDE OF

Figure 6-4. Chassis and Mechanical Parts Identification — Rear Panel (27424 and above)
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CEHTAGL

MP27
(OPTION
001 ONLY)

Figure 6-5. Chassis and Mechanical Parts Identification — Rear Panel,
Including Option 001




Model 8903B Instrument Changes

Section 7
INSTRUMENT CHANGES

7-1. INTRODUCTION TO THIS SECTION

This section contains instrument modification recommendations and procedures that could improve
the performance and reliability of your instrument. Refer to Instrument Covered by This Manual,
paragraphs 1 through 4 in Section 1 for important information about serial number coverage.

7-2. MODIFICATIONS/CHANGES

Description

Instruments with Serial Prefix 2450A bave System II cabinet parts and hardware that are English
thread. Instruments with Serial Prefix 2520A and higher have System II cabinet parts and hardware
that are METRIC thread.

In Section 6, Replaceable Parts, both English and Metric thread part numbers are listed. The correct
part numbers are referenced to the instrument’s serial number prefix.

7-3. FIRMWARE CHANGE SUMMARY

The firmware is changed whenever anomalies are found in the instrument’s operation which can be
corrected by altering the Controller’s program. Firmware is also changed to add new features which
may be only changed in the program or which may also result from instrument hardware changes.

Since the program resides in the ROMs (the firmware), the ROMs are altered each time the program is
changed. At that time the new ROMs are given new part numbers and the software (the program) date
is changed. (To display the software date, key in Special Function 42.0.) Always update firmware with
the latest edition, which is backward compatible. (See Service Sheet 15 and 16 for ROM identification.)

1. Software date code: 11.15 1984 (24504 to 25204)

i. ROM part numbers:
ROM 1, 08903-80016
ROM 2, 08003-80017
ROM 3, 08903-30018
ROM 4, 0B8203-80019
ROM 5, 08%03-80020
ROM 6, 0B903-80021
ROM 7, 08903-80022
ROM 8, 08903-80023
ROM 9, 0890:3-80024

rev.20AUGR7T




Instrument Changes Model 89038

2. Software date code: 2.11 1985 (2520A to 2614A) ‘
ROM part numbers &
ROM 1, 1818-3741 >
ROM 2, 1818-3742
ROM 3, 1818-3743
ROM 4, 1818-3744
ROM 5, 1818-3745
ROM 6, 1818-3746
ROM 7, 1818-3747

ROM 8, 1818-3748
ROM 9, 1818-3742

3. Software date code: 8.22 1986 (26524 and above) The instrument has undergone a change in
firmware. ROM memory has been consolidated into 1 single ROM (ROM 10, U31).

ROM part number
ROM 10, 08903-80036

7-4. HARDWARE CHANGE SUMMARY
1. 2730A and above

A quasi-peak detector is added to the Qutput RMS/AVG detector on the A4 Voltmeter assembly.
The part number for the new A4 assembly is 08203-60183.

2. 2742A and above

The selectable 600( or 500 Source Qutput Impedance is now enabled from the front panel as a
special function, and is programmable over HP-IB.

&
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Section 8
SERVICE

8-1. INTRODUCTION

This section contains information for trovbleshooting and repairing the Audio Analyzer, Included are trou-
bleshooting tests, block and schematic diagrams, and principles of operation.

8-2. SERVICE SHEETS

The foldout pages in the last part of this section are block diagrams (BD1 through BDS5) and service sheets (1
to 21 and A to C).

8-3. Block Diagrams

Block Diagram | (BD1) is an overall block diagram that breaks the instrument into functional sections, It
serves as an index to the other block diagrams and as a starting point for troubleshooting (refer to General
Trouhieshooting, paragraph 8-16). The other block diagrams (BD2 through BD3) cover the Measurement, Source,
Digital, and Power Supply Sections of the instrument, respectively. These block diagrams break the sections
into physical assemblies and serve as an index to the schematic service sheets. Included with the block diagrams
are troubleshooting checks and discussions of the principles of operation.

8-4, Schematics

Service Sheets | through 21 consist of assembly schematic diagrams, principles of operation discussions, com-
ponent locator drawings, troubleshooting checks and hints, and, when necessary, mnemonic tables.

g-5. Additional Service Sheets

Service Sheets A and B contain disassembly procedures and exploded views of the front- and rear-panel assem-
blies, Service Sheet C contains a summary of Service Special Functions and Error Messages.

8-6. SAFETY CONSIDERATIONS
8-7. Before Applying Power

Verify that the instrument is set to match the available line voltage and that the correct fuse is installed. An
uninterrupted safety earth ground must be provided from the main power source to the instrument input wiring
terminals, power cord, or supplied power cord set. In addition, verify that a common ground exists between
the Audio Analyzer and all test equipment.

8-8. Safety

Pay attention to WARNINGS and CAUTIONS. They must be followed for your protection and to avoid
damage to the equipment,

3-1
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| WARNING I

Maintenance described herein is performed with power supplivd 1o the instrument and
with the protective covers removed. Such mainienance should be performed only by service-
trained personmel who are aware of the hazards involved (for example, fire and clectrical
shock). Where maintenance can he performed without power supplied, the power should
be removed,

Auny interruption of the protective (grounding) conductor (inside or outside the instrument)
or disconnection of the protective earth terminal will creare a porenrial shock hazard thai
cotdd resull in personal injury., Grounding ore conducior of a two conductor outlet is
nof sufficient. Whenever it is likely that the protection has beern impaired, the instrument
must be made inoperative (that is, secured against unintended operation),

If this instriment is to be energized via an aitotransformer, make sure that the auto-
transformer’s cormuinon terminal is connected (o the earth terminal of the power souree,

Capacitors inside the instrirmtent can SUll be charged even If the instrument Is disconnected
fromt its source of supply.
Make sure that only 250 volt fuses with rhe required raled current and of the specified

rype (rormal blow, time delay, ete.) are used for replacement. Do not nse repaired fuses
or short=circiiited fuseholders, To do so could creaie a shock or Jire hazard.

CAUTION

Do not unplug any boards in the Audio Aralyzer unless the instrument 15 unplugged
or switched to OFF, Some boards contain devices which can be damaged if the board s
remtoved when the power is on. Use conductive foam when removing MOS devices from
sockers. Use care when unplugging ICs from high-grip sockets.

8-9. RECOMMENDED TEST EQUIPMENT AND ACCESSORIES

Test equipment and test accessories required to maintain the Audio Analyzer are listed in Tables 1-3 and 1-4.
Equipment other than that listed may be used if it meets the listed critical specifications.

8-10. SERVICE TOOLS, AIDS, AND INFORMATION
8-11. Service Accessories

The accessory items required for servicing the Audio Analyzer are listed in Table 1-4. Three 44-contact extender
boards (HP 08901-60084) are required for the observation of waveforms and signatures on the A7 assembly,
Two 30-contact extender boards (HP 08901-60083) are required for the A3 and A4 assemblies. One each of
the 44 and 30 contact extender boards are required for use with the A2, A5, and A6 assemblies. The Digital
Test/Extender Board (HP 08%03-60018) is required for troubleshooting the A8 Controller/Counter Assernbly.
Refer to Figure 8-1. The conductive polyurethane foam pad (HP 4208-0094) is required for the protection of
MOQOS devices ag cautioned in paragraph §-8 and Service Sheets BD4 and 14,

8-12. Heat-Staking Tool

The front-panel pushbutton switches have small plastic pins protruding from the back. These tabs fit through
holes in the front-panel printed-circuit board (assembly Al) and are melted down to hold the switch in place.
Thig process is known as heat staking., The heat-staking tool is a standard soldering iron with a special tip
attached (see Figure 8-2).

8-13. Assembly Locations

Aggemblies in the Audio Analyzer are numbered sequentially from front to back as shown in Figure 8-3. Assem-
blies A2 through A9 have color-coded board extractors, (For example, assembly A6 has a black left extractor

§-2
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Figure 8-1. Assemblics A2 and A9 Shown on Extender Boards

and blue right extractor. Thus, the color code of A6 is 06.) Assembly Al is part of the front-panel assembly of
the instruument.

8-14. Parts and Cable Locations

The locations of individual components mounted on printed-circuit boards or other assemblies are shown
adjacent to the schematic diagram on the appropriate service sheet. The part reference designator is the
assembly designator plus the part designator. For example, A6R9 is R9 on the A0 assembly. For specific
component descriptions and ordering information, refer to Table 6-3, Replaceable Parts, in Section 6. Chassis
and frame parts, as well as mechanical parts and cables, are identified on Figures 6-1 through 6-3. In addition,
Service Sheets A and B in this section contain illustrated parts breakdowns that locate many mechanical parts
and cables.

Major mechanical parts have reference designations that begin with the letters MP, Other mechanicul parts,
such as screws, arc listed in the replaceable-parts list below the part to which they fasten. To find the part
number and description of a mechanical part, find the part in one of the figures in Section 6 or Section 8.
The part in the figure will be labeled with its reference designator. Look up that reference designator in the
Replageable Paris table. If the part is a fastener, such as a s¢rew, nut, or washer, look to the figure for the part
to which it fastens, Then, look up the fastened part in the parts list. Just below it are the part numbers and
description of the desired hardware,
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HP 5020-8160

UNGARPL- 1
SOLDER TIP,
MODIFIED

AS SHOWN

-
! A

\*-. !I"""-
0.198R \
(0.078R) ™

0.3180—m —
{0.1250)
DIMENSIONS IN CM (IN.)

Figure 8-2. Heat-Staking Tip

8-15. Other Service Documents

Service Notes, Manual Updates, and other service literature are available through Hewlett-Packard. For further
information, contact vour nearest Hewlett-Packard office.

8-15.1 Component Replacement Procedures

The A2ZA1 Options 010, 011, 012, 013 015, A2ZAZ Options 050, 051, 052, 053, 055, A3, A4, A3, A6, A7, A9,
Al0, All, Al2 and Al3 printed circuit board assemblies are manufactured using a Hot Air Leveled (HAL)
process. The printed circuit board traces, pads and plated-through holes (PTH) are copper. While the process
has several advantages over conventional processes the printed circuit boards are more susceptible to broken
traces, lifted pads and damage to the plated-through holes. Therefore, additional care must be taken when
replacing components on HAL printed circuit boards,

Listed below are soldering considerations that apply to all printed circuit boards:
+ The temperature of the soldering iron tip and the rip is in contact with the printed circuit board.
« The size and shape of the soldering iron tip.
» The pressure of the soldering iron tip on the pad.
« The operator's skill.

When replacing components on HAL printed circuit boards the following steps should also be taken.
. Use a temperature controlled soldering iron set at a temperature of 600°F (315°C).
Extensive tests were made by Mewlett-Packard using commercial brands of soldering irons. As a result
of these tests, the recommended soldering iron was the HEXACON THERM-Q-TRAC STATION #1000

with the FINGER GRIP SLEEVE 21 A-5 and solder tip #J 301X. During soldering, the tip temperature
of the HEXACON THERM-O-TRAC STATION remained very stable.

- Cut out the body of the component to be removed. (Leave leads as long as possible for easier removal.)

. Apply heat to the lead only, add solder as required, slide tip down to the pad and remove zolder with
solder sucker.
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CAUTION

Tip pressure on the pad is most crifical and is torally operator dependent. Excessive fip
pressure will damuayge ov destrop the board. Do not use tin desoldering braid or solder
wicking techriques on Hot Air Leveled boards.

The melting point of solder in the plated through hole (PTH) is reached in 2.5 seconds at tip temperature
of 600°to 750°F (315%t0 400°C). The recommended time for heat to be applied is 3 seconds.

Keep the solder sucker clcan and do not let the tip of the solder sucker hit the pad when removing golder.
Breaking the lead loose can damage the PTH, If the lead is attached to the PTH after the solder has been
removed, reheat the lead to remove it.

. When soldering or desoldering multilead components, do not consecutively apply heat to adjacent leads.
Distribute heat by skipping leads or ¢crossing to opposite side of device.

8-16. GENERAL TROUBLESHOOTING

Instrument problems usually fall into three general categories: operator errors, operation out of specification,
and catastrophic failures. The troubleshooting sirategy iz different for each category.

8-17. Operator Errors

Apparent failures sometimes can result from using the instrument outside of its range. Usually, the instrument
can sense the condition and will display an error message. At other times it cannot, such as when it attempts
to measure signals with frequencies higher than 100 kHz. Consult the Specifications table (Table 1-1) and the
Detailed Operating Instrnctions in Section 3 for more detailed information,

§-18. Operation Out of Specification

The specifications are listed in Table 1-1. Performance tests that can be used to verify the specifications are
found in Section 4. If instrument performance is only slightly out of limits, it can sometimes be corrected by
an adjustment, The procedures for adjustments are in Section 5. References listed for each adjustment indicate
which service sheet to consult when the adjustment procedure fails. In general, however, it is also a good
practice to perform the troubleshooting checks on Service Sheet BDH, since they take only a few minutes and
reveal much information.

8-19. Catastrophic Failures

Begin troubleshooting catastrophic failures by performing the troubleshooting checks on Service Sheet BDI1.
The simple procedures there take only a few minutes and will quickly differentiate a control {digital) problem
from a hardware (analog) problem. The checks then give cross-references to the detailed block diagrams (Service
Sheets BD2 to BIX5) or to a schematic.

The troubleshooting information found on all service sheets consists of a series of performance checks. The
purpase of the checks is not to identify which circuit or component has failed but rather to verify whether or
not the assembly or circuit is operating correctly. Information on the possible cause of failure is given in the
form of hints whenever they can be given reliably, The limits given in the troubleshooting checks are rather
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A
BEHIND
FRONT
PANEL

Reference Designator Assemhly

Al Keyboard and Display

A2 Input Amplifier

A3 Notch Filter

A4 Output Amplifier/Voltmeter
Aj Qscillator

AS QOutput Attenuator

A7 Latch

Ag Controller/Counter

A9 Remote Interface

Remote Interface Connactor
Series Regulator Socket
Connector/Filter

Power Supply and Mother Board
Line Power Module

Figure 83 Assembly Locations
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loose to facilitate the use of general-pﬁrpﬂse equipment (usually an oscilloscope). If a slightly-out-of-tolerance
condition is suspected, the test can usually be run more rigorously paying greater attention 10 measurement

accuracy.
Troubleshooting on the block diagram level normally utilizes User and Service Special Functions, while that
on the schematic level often utilizes Direct Control Special Functions. Direct Control Special Functions will
require some study of their operation before using them for the first time.
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8-20. SPECIAL FUNCTIONS
B-21. General

Special Functions extend user control of the instrument beyond that normally available from the front panel.
They are intended for the user who has an understanding of the instrument and the service technician who
needs arbitrary control of the instrument functions. During normal use, the Audio Analyzer safeguards itself
against invalid measurements. Safeguards come in the form of automatic tuning and ranging, overvoltage
protection, and error messages. When Special Functions are used, some of these safeguards are removed,
depending on the Special Function selected, and thus there is a degree of rigk that the measurement may be
invalid. (However, there is no risk of damage to the instrument.)

To enter a Special Function, enter the Special Function code (usnally a prefix, decimal, and suffix), then press
the SPCL key. The Special Function code will appear on the display as it is being entered. If a mistake is made
during entry of the Special Function code, press the CLEAR key and start over. When a Special Function is
entered, the light in the SPCL key will usually go on (if it is not already on). The readout on the display will
depend on the Special Function entered. The readout may be a measured guantity, an instrument setting, or a
special code, or, in some cases, the display is unaltered, Special Functions can be entered from the HP-IB by
issuing the Special Function code followed by the code SP or sp.

The Special Functions are grouped by prefix range as follows:

0: Direct Control Special Functions. These functions are used for service. They halt the functioning of
the Controller and configure the instrument hardware as dictated by the suffix. All software safeguards
are relinquished.

1.39: User Special Functions. These functions are used during normal instrument operation when a special
configuration, measurement, or information is required. Many of the instrument safeguards remain
implemented. More information on User Special Functions can be found under Special Functions
in the Defaited Operating Instructions in Section 3 and on the Operating Information pull-out cards.
SERIAL PREFIX 2742A AND ABOVE:; Special Function 47 selects either 50 or 600 ohm Source Qutput
lmpedance.

Service Special Functions. These functions are used to assist in troubleshooting an instrument fault.
The functions available are guite diverse and include special internal measurements, software control,
and special service tests and configurations. Safeguards are generally relinguished.

8-22. Direct Controt Special Functions (Prefix 0)

Communication between the instrument’s Controller and its hardware is via the Instrument Bus. During normal
instrument operation, the Instrument Bus carries measurement results, status information, and commands
(which control hardware), The Direct Control Special Functions halt the bus activity and send out commands
as determined by the code suffix. One command is sent for each Special Function entry.

Direct Control Special Function Code Format. The Direct Control Special Function code is in the form
0.esd, where 0 iz the prefix (which may be omitted) and esd represents a three-digit hexadecimal pumber.
The significance of esd (which stands for enable, select, and data) is discussed in the Principles of Opcraiion
for Service Shcet BD4. $pecific direct control codes are given in the Troubleshooting section of the individual
service sheets,

As the Direct Control code is entered, the code will appear on the left display. Pressing the SPCL key initiates
the Special Function. The displays will then be in the form rrrr (left display) and wwww (right display), where
each digit represents a binary bit (1 or 0). The rrrr is the d (data) read back from the Instrument Bus. The
wwww is the d (data) written to the bus, Thus rrrr and wwww are normally the binary form of the hexadecimal
d. Exceptions to this are Special Functiong 0.03d through 0.064 and 0.0Bd through 0.0Fd, which control the
display itself.

Since the display has a limited set of segments for alphabetic characters, the hexadecimal characters A. B, C,
D, K. and F are displayed on entry as —, E, H. L, P, and blank respectively, and they are entered from the
keyboard as Shift ¢, Shift 1, Shift 2, ete., or from the HP-1B ag X0, X1, X2, etc. Table 8-1 summarizes the
hexadecimal entry and readback for Direct Control $pecial Functions.
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Tuble 8-1. Hexadecimal Information for Direct Control Special Functions

Hexadecimal
Character

Decimal
Equivalant

Binary
Equivalent

Keystroka
Entry

HP-IB Code
Entry

Display
On Entry

MMO GO0 PO DM b R - O

0

W~ B WOR -

0000
0001
0010
0011
0100
010
o110
o111
1000
1001
1010
1011
1100
111
1110

1111

0

Lo~ B W =

S (Shift) 0
% (Shift) 1
S (Shift) 2
S (Shift) 3
S (Shift) 4
S (Shift) 5

0

L= - B2 I 4 I O O B S B

TrImioae~Nothhtah—=o

{blank)

Direct Control Special Function Applications. Direct Control Special Functions are used in troubleshooting
to provide manual control of various switches or digital-to-analog devices in the hardware where other special
functions or front-panel keys prove ineffective. Some examples will lllustrate how to use Direct Control Special

Functions.

Example I

In the measurement path of the input signal is a Programmable Gain Amplifier located on the A2 Input
Amplifier Assembly. A simplified diagram of the circuit is shown in Figure 8-4. Amplifier gain is selected
by analog switches U11(1), U11(2), U11(3), and Ull(4). Table 8-2 shows the Direct Control Special
Functions that can be used to control the switches. (Special Funetion 1.N is normally used to set the
amplifier gain in troubleshooting. This example was chosen to illustrate the concept of Direct Control
Special Functions because of its simplicity.)

To set the gain to 8 dB, key in 0.722 8PCL or .722 SPCL. The displays will show 0010 0010, indicating
that the Controller received d=2 from the keyboard {(or HP-IB), issued it to the Instrument Bus, and read
it back. If circuitry on the assembly is working properly, only switch U11(3) should be closed, and thus

the signal is amplified by 8 dB.

Table 8-2. Programmable Gain Amplifier Switching Direct Control Special Functions

Direct Control
Special Function

Switch
Closed

Gain
(dB)

0.720
0.724
0722
0.721

Ui1(2)
U11(4)
Ut1(3)
U11(1)

4]
4
8
12

Notice that the display no longer shows a measurement result. No annunciators are lighted (except
REMOTE and ADDRESSED if the Special Funetion is entered via HP-IB) and only the SPCL key is
lighted. If any key other than a number key, the § (Shift) key, or the LCL key is pressed, the instrument
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Figure 8-4. Example Showing Programmable Gain Amplifier Switching

hardware will revert back to the measurement mode it was in before the Direct Control Special Function
was entered. Thus, in this example, unless 8 dB gain had been previously set, it would be removed from the
audio path when any other key is pressed. (However, note that there are some Service Special Functions
that will maintain the requested configurations even if another key is pressed.)

As it turns out, other 0.72d codes than those shown in Table 8-2 will affect the gain of the Programmable
Gain Amplifier. For example, 0.723 will close U11(3) and U11(1) simultaneously (gain is now 10.6 dB).
This fact is ascertained from the service sheet schematics.

Example 2

A second example from the A2 assembly illustrates data readback. One of the means of detecting an
overrange of the input eircuits is by the Input Overload Detector. The detector connects to both the
high and low inputs (directly) and output (through the Input Range Detector) of the Programmable (zain
Amplifier of Example 1. See Figure 8-5. At the input of the amplifier, the Input Overload Detector senses
the de level and compares it against both a positive and negative reference. At the output of the Input
Range Detector it also compares the de level (and hence the ac level of the signal) against a reference. If
any detected level exceeds a reference, the output of the detector goes low and resets flip-Aop A7TU14 on the
A7 Latch Assembly. A7U14 also sets the gain of all input circuits up to and including the Programmable
Gain Amplifier to minimum gain without intervention of the Controller. A7U15B, when enabled, inverts
the output of A7U14. The output of A7U14 is across the least-significant bit of the readback data line
of the Instrument Bus. In the normal measurement cycle, the Controller reads the status of the Input
Overload Detector (by enabling A7U15B and reading its output) and takes corrective action if A7U14 has
tripped.

m At this point in the discussion, a more detailed description of the Instrument Bus data lines is needed.
) Data (2) is sent out from the I/O port of the Controller to the Instrument Bus through buffers (TTL
inverters). However, data is read back to the I/0 port directly, bypassing the buffers. An 1/0 port outputs

a low by actively pulling the line to ground. It outputs a high by allowing the output to be passively
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pulled up by an external pull-up resistor. When a Controller I/0 port inputs data from other circuits of &
the Audio Analyzer, these circuits must operate against the pull-up resistor.

Readback devices that are read out to the data lines, such as ATUL5B, are similarly configured. A7TUI5B
has an open-collector T'TL cutput. When it outputs data, a low is produced by switching the output device
to ground. A high is produced by switching the device off and allowing the output to be passively pulled
up. The readback lines are low true (that is, r=1 when the line is low).

When ATUL5B is disabled (enable is low), the output is high (inactive) and has no effect on the data
line. ATU15B is enabled by Direct Control Special Function 0.70d. The value of d is arbitrary to enable
ATULSE, but the least-significant bit mwust be 0 (that is, d must be even) to switch off the output device
of the I/0Q) data port.

P/Q A2 INPUT AMPLIFIER ASSEMBLY

PROGRAMMABLE
GAIN AMPLIFIER

| FROM DIFFERENT|AL-
} TO-§}NGLE-ENDED ol N, LE.SﬁT?ﬁg BP
AMPLIFIER A FILTERS

INPUT
RANGE
DETECTOR INFUT OYERLOAD
DETECTCOR

OTHER
INPUTS

P/O A7 LATCH ASSEMBLY

|
] +5¥

TO GAIN %
RESET LATCHES é?éﬁTFrCANT
ENABLE — ‘ ? BIT 10

CONTROLLER

Figure 8-5. Example Showing Input Overload Detector Readback

To clarify this, suppose that A7U14 has not been reset. If Direct Control Special Function 0.700 is
entered, the displays will show 0000 0000. The second four digits are 0000 because d=0 was received by
the Controller from the keyboard and issued to the Instrument Bus. The un-reset flip-flop puts & low on
the input of A7TU15B and an inactive high on the least-significant data line. This is read by the Controller
as r=0 and thus is the same as the bit issued. The other three data readback lines are unaffected by the
readback- cornmand and remain 000. Thus the d read back is 0000.

If A7U14 is reset, ATUL5B puts a low on the least-significant data bit (r=1), and the data read back is
0001. The displays are therefore 0001 0000. (Note that rrrr is different from wwww.) If d is keyed in as a
hexadecimal F, the displays are 1111 1111 regardless of the state of ATU15B. This is because all output
devices on the data I1/0 port of the Controller are on (logical 1).

One final note, after a Direct Control Special Function is entered, it is periodically re-iasued to the Instrument
Bus. If a fault causes rrrr to indieate a malfunction, the display will begin to read correctly as soon as the
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fault is removed. For example, if you key in 0.700 SPCL then increase the input signal level until an overload
condition is reached, you will find that the displays show 0000 0000 continuously except for the instant the overload
is detected (when the displays momentarily blink 0001 0000). An automatic resetting of the input circuits removes
the overload as soon as it is detected so the overload is observed only for one period of the Direct Control Special
Function cycle.

8-23. Service Special Functions (Prefix 40-99)

The Service Special Functions are used to perform a variety of tasks related to service. The functions are cataloged
below. A suffx N indicates that a patameter other than 0 may be required to complete the Special Function Code.
See Table 8-1 for entry of hexadecimal suffixes.

0.0 Controller Reset. Initializes the Controller to its power-up state. Because this disturbs the HP-IB hardware,
it is unavailable from HP-IB (gives Error 24). The power-up sequence is discussed in paragraph 8-27.

41.0 Controller Clear. Initializes the Controller to its power-up state but bypasses the operational checks (see
paragraph 8-27). Leaves HP-IB hardware unaffected but clears any service request message (SRQ) being issued by
the Audio Analyzer, sets the service request condition to its power-up state, and clears all bits in the status byte.

42.0 Display Software Date. Displays the date of the software in the form: <month of year>.<day of month>
in the left display and <year> in the right display.

43.N Service Error Display Control. Service Errorg are numbered 65 to 95. Refer to paragraph 8-26.
N=0 Disables display of Service Errors.
N=1 Enables display of Service Errors.

N=65 to N=95 quad Enables display of only the Service Error specified by N. Operating and Entry Errors
remain enabled.

44.N Notch Filter Mode Select. Permits manual selection of one of three configurations of the Notch Filter.
N=0 Notch Filter mode selected automatically as required by the measurement mode.
N=1 Notch Filter in notch mode.
N=2 Notch Filter in flat mode.
N=3 Notch Filter in bandpass mode.

45.N SINAD Meter Enable. Permits the SINAD meter to be enabled for measurement modes other than SINAD
and, in the SINAD mode, for measurements greater than 24 dB. It is most often ugeful for reading distortion
when the displayed reading is very noisy. When this Special Function is invoked, the meter reads the ratic of
the level at the Pre-Notch RMS/Average Detector to the Output RMS/Average/Quasi-peak Detector, expressed
in dB. The reading must, therefore, be interpreted relative to the dB reading in the right display. Usually, this
entails ignoring the minus sign and subtracting multiples of 20 dB. For example, a distortion reading of —66.80
dB in the right display may be indicated az 6.8 dB on the SINAD meter or —76.80 dB may be indicated as 16.8
dB. AC level readings will normally be 0 dB.
N=0 SINAD meter enabled normally. See Detailed Operating Instructions in Section 3.

N=1 SINAD meter enabled in all measurement modes except de¢ level.

46.N Count Internal Signals. The Counter counts the internal signal selected by N and displays the count. The
resolution is the same as would normally be displayed.

N=0 Oscillator Frequency. See Service Sheets 9 and 13.
N=1 Input Frequency. See Service Sheetz 2 and 13.
N=3 Qutput Amplifier Frequency. See Service Sheets 5 and 13.
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48.N Defeat Output Amplitier Overdrive Protection. In the ac level and signal-to-noise measurement modes,
the gain of the Output Amplifier is normally set to 0 dB whenever the signal detected by the Pre-Notch
RMS/Average Detector exceeds 0.6V and a low-pass filter has been selected. This prevents the first amplifier after
the Notch Filter from being overdriven by signals in the stopband which would normally be detected by the Output
RMS5/Average/Quasi-peak Detector. When this Special Function is invoked, the Output RMS/Average/Quasi-peak
Detector is used to determine the gain setting of the Qutput Amplifier. Use of this function permits measurement
of filters (such as the internal, optional weighting bandpass filters) with extended dynamic range, but care must
be taken not to overload the selected low-pass filter (either 30 or 80 kHz).

N=0 Output Amplifier gain determined normally.

N=1 Output Amplifier gain determined by the Qutput RMS/Average/Quasi- peak Detector.

49.N Display Internal Voltages. The Voltmeter measures and displays the internal voltage selected by N.
N=0 Ground. See Service Sheet 7.
N=1 Pre-Notch EMS/Average Detector with Ripple Filter. See Service Sheets 2 and 7.
N=2 DC Input Voltage without Filter. See Service Sheet 1.
N=3 Output RMS/Average/Quasi-peak Detector with Ripple Filter. See Service Sheets 6 and 7.
N=4 Output RMS/Average/Quasi-peak Detector. See Service Sheet 6.
N=5 Qutput RMS/Average/GQuasi-peak Detector with SINAD Filter. See Service Sheets 6 and 7.
N=6 Notch Tune Voltage. See Service Sheet 4.
N=7 DC Input Voltage with Filter. See Service Sheet 1.
N=B Input Range Detector. See Service Sheet 2.

NOTE

The suffix can also be two digits, XY. The difference (49.X SPCL — 43.Y
SPCL) is then displayed. For example, 49.3 SPCL or 49.30 SPCL gives a
display of the Quiput RMS/Average/Quasi-peak Detector with Ripple Filter
with respect to ground. 49.34 SPCL gives a display of the difference between
the Ouiput EMS/Average/Quasi-peak Detector with Ripple Filter and the
same detectar without the Ripple Filter.

50.N Display Oscillator Frequency. The frequency of the Oscillator is displayed in the left display in all
measurement modes except de level and where a valid measurement cannot be made. The right display operates
as usual. Resolution is the same as it would be if it had been an input zignal,

N=0 Display frequency as normal.
N=1 Display Oscillator frequency.

52.N Read Only Memory Verification. The Controller displays the checksum of the read only memory (ROM)
specified by N. When specifying a ROM, use N=1 through 10, The display iz in the form: <actual checksum>
in the left display and <expected checksum> in the right display. Both displays should show 0 for ROM 10. See
Service Sheet 16. Serial Prefix 2652A and Above: ROM consolidation does not change this Verification,

53.N Notch Filter Frequency Range. Permita the frequency range of the Notch Filter to be displayed or manually
set. If no suffix is keyed in (that is, 53. SPCL), the current Notch Filter range is displayed, where 0 is the lowest
range and 3 is the highest. For N=0 through 3, the Notch Filter is set to the range specified by N. See Service
Sheet 3 and Special Function 54.N.

54.N Notch Filter Coarse Tune. Permits the coarse-tune code of the Notch Filter to be displayed or manually
set. If no suffix iz keyed in (that is, 54. SPCL), the current Notch Filter coarse-tune code is displayed, where 0
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is the lowest frequency and 255 is the highest. For N=0 through 255, the Notch Filter coarse-tune code is set to
the number specified by N. (N is keyed in as a decimal value and not a hexadecimal value.) Fine tuning of the
Notch Filter is via the automatic tuning circuitry on the Notch Filter Assembly. See Service Sheet 3 and Special
Function 53.N.

56.N Oscillator Frequency Range. Permits the frequency range of the Oscillator to be displayed or manually set.
If no suffix is keyed in (that is, 55. SPCL), the current Oscillator range is displayed, where 0 is the lowest range
and 3 is the highest. For N=0 through 3, the Oscillator is set to the range specified by N. See Service Sheet 3
and Special Functions 56.N and 57.N.

56.N Oscillator Coarse Tune. Permits the coarse-tune code of the Oscillator to be displayed or manually set. If
no suffix is keyed in (that is, 56. SPCL), the current Oscillator coarse-tune code is displayed, where 0 is the lowest
frequency and 255 is the highest. For N=0 through 255, the Oscillator coarse-tune code is set to the number
specified by N, (N is keyed in as a decimal value and not a hexadecimal value.) See Service Sheet 9 and Special
Functions 55.M and 57.N.

57.N Oscillator Fine Tune. Same as Special Function 56.N except that it pertains to fine tuning.

58.N Source Fine Level. Permits the fine-level code of the Source to be displayed or manually set. If no suffix is
keyed in (that is, 58. SPCL), the current Source fine-level code is displayed, where 0 is the lowest level and the
955 is the highest. For N=0 through 255, the Source fine-level code is set to the number specified by N. (N is
keved in as a decimal value and not a hexadecimal value.) See Service Sheet 10 and Special Function 59.N.

54.N Source Coarse Level. Permits the coarse-level code of the Source to be displayed or manually set. If no
suffix is keyed in (that iz, 59. SPCL), the current Source coarse-level code is displayed where 31 is the lowest level,
0 is the highest, and 32 through 63 switch the level off. For N=0 through 63, the Source coarse-level code is set to
the number specified by N. For N=0 through 31, the level is controlled in 2.5 dB steps, where the attenuation is
N times 2.5 dB. (N iz keyed in as a decimal value and not a hexadecimal value.) See Service Sheet 11 and Special
Function 58.N.

60.0 Key Scan. The keyboard is scanned and a keycode is displayed and output to the HP-IB. The key codes are
shown in Figure 8-6.

NO KEY PAESSED: 99

Go] [e]l] Ddledls]leel
[er] [es]lee] [0

OEGIE .
A G DEEE P = E

©

L] (2] [e] [s]
©
©

m

Figure 8-6. Key Codes for Key Scan (Service Special Function 60.0)

To use the Key Scan Special Function, remove the instrument top cover. Key in 60.0 SPCL, then jumper A8UG
pin 7 to ASTP3 (GND) on the A8 Controller/Counter Assembly. Press the front-panel keys and observe the right
display. If two or more keys are pressed simultaneously, the display shows the first one found in its normal scan.
See Service Sheet 17.

Two simple programs for displaying the key codes on a computing controller are shown in Table 8-3. Removal of
the top cover is unnecessary. The Audio Analyzer is assumed to have HP-1B address 28.
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Table 8-3. Key Scan Programs &

HP 9825A (HPL) HP 85A (BASIC)
O:fxd O 10 FIXED D
1. rem 728; llo 7 20 REMOTE 728
2: wrt 728, "60.5P" 30 LOCAL LOCKOQUT 7
3:red 728,A 40 QUTPUT 728; "60.5P"
4: dsp A; jmp —1 50 ENTER 728; A
5: end 60 DISP A
70 GOTO 50
80 END

61.N Display HP-IB Status. Displays the status of the HP-IB lines selected by N. The display is in binary. See
Service Sheet 19 for troubleshooting and a complete list of HP-IB mnemonics.

NOTE

Binary representations of the information in pointed brackets appear on
the Audio Analyzer’s displays.

N=0 Displays <03 in the left display and <Addressed to Talk:>.< Addressed to Listen> in the right display.
This function reads back and displays the present state of the Talk and Listen Address Flip-Flops (A9U1A
and UlB). For example, if the displays show 1 and 0, the Audio Analyzer is addressed to talk (and is
unaddressed to listen). This means the Talk Address Flip-Flop iz set (and the Listen Address Flip-Flop
is reset).

Displays <02 in the left display and <DAV:>.<RFD><DAC> in the right display. This function reads O
back and displays the present state of the three bus handshake lines. <DAV > reflects the state of the Data
Valid bus handshake line as being driven by the Audio Analyzer (1=being driven; O0=not being driven).
Thus, when in Ligten Only, this display will always show 0 for <DAV>. The <RFD> and <DAC:> always
track the bus lines Ready For Data and Data Accepted. For example, 1 for <RFD: means line Ready For
Data is true (high).

Diaplays < 0> in the left display and <ATN>.<REN> in the right digplay. This function reads back and
displays the present state of the ATN (Attention) bus control line and the state of the Remote Enable
Flip-Flop, A 1 for either <ATN> or <REN:> indicates ATN is true (low at the bus) or that the Remote
Enabie Flip-Flop is set.

Diaplays <0> in the left display and <SPM> <8RQ> in the right display. This function reads back and
displays the state of the Serial-Poll Flip-Flop and the state of the SRQ bus control line as being driven
by the Audio Analyzer. A 1 for either <SPM> or <SRQ> indicates the Audio Analyzer is in serial-poll
mode (8PM) or that it is presently driving the SRQ bus control line,

N=4 Displays PIQ Port A with the most-significant bits in the left display and the least-significant bits in the
right display. This function inputs and displays (without modifying) the data at PIO port A (A91718).
Leading zeros in both displays are blanked. The display is interpreted as shown in Table 8-4.

N=5 Displays PIO Port B with the most-significant bits in the left display and the least-significant bits in
the right display. This function is zimilar to Special Function 61.4 except PIO port B is displayed. The
display is interpreted as shown in Table 8-5. '

N=6 Displays the HP-IB Status Register with <SPM> <5T50> <8RQ> <LLO> in the left display and
<REM> <ADRSD> <TRIG> <HOLD/DELAY: in the right display. The status register is contained
in RAM.
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Table 8-4. PIO Port A

A9L18 Pin

37 36 a 30

Lisplay Digit

2 3 4 5

Mnemaonic

1 = True

Tuble 8-5. PIO Port B

AYBU18 Pin

38 35 32 29

Rizplay Digit

2 3 4 5

Mnemonic

1= True
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8-24. ERROR MESSAGES
8-25. General

The instrument generates error messages to indicate operating problems, incorrect keyboard entries, or service-
related problems. The error message is generally cleared when the error condition is removed. The error messages
are grouped by error code as follows:

Error 10 through Error 39 and Error 96. These are Operating and Entry Errors which indicate that not all
conditions have been met to assure a calibrated measurement or that an invalid key sequence or keyboard entry
has been made. Operating Errors can usually be cleared by readjustment of the front-panel controls. The Error
Disable Special Function (8.N) can be used to selectively disable certain operating error messages. Entry Errors
require that a new keyhoard entry or function selection be made. More information on Operating and Entry Errors
and error message disabling can bhe found under Error Message Summary and Error Disable in the Detailed
Operating Instructions in Section 3 and on the Operating Information pull-out cards.

Error 65 through Error 95. These are Service Errors which provide additional service-related information and are
discussed below.

8-26. Service Errors (Error 65 through Error 95)

Service Errors are not normally displayed. When a service-related problem is sugpected, enable the Service Errors
by keying in 43,1 SPCL. Also a specific error message can be enabled by keying in 43.N where N is the number
of the desired error message (N=65 through 95). Service Errors can be disabled by keying in 43.0 SPCL or hy
pressing AUTOMATIC OPERATION. Not all Service Errors are an indication of a problem but may be a normal
oceurrence under the circumstances. When Service Errors are not enabled, a Service Error will often map into
an Operating or Entry Error; when Service Errors are enabled, both Service and Operating or Entry Errors are
displayed sequentially.

Error 65 Decimal Point Fixed Too Far to the Left. The decimal point has been held by Special Function 4.N and
the reading to be displayed is too large to fit the display. This error maps into Error 10.

Error 70 Cannot Count Oscillator Frequency. When the Oscillator is being tuned (that is, when a new frequency
is entered or a new measurement mode requiring tuning has been selected), the frequency count is 0. See Service
Sheets BD3 and BD4. This error maps into Error 19.

Error 71 Osgcillator Tune Abort. The Oscillator failed to tune after three attempts. See Service Sheet BD3. This
error is identical to Error 18,

Error 72 AC Input Overload with Input Range Hold. For all measurements except de level, the Input Overload
Detector has tripped while the input level range has been held with Special Function 1.N. See Service Sheet BD2.
This error maps into Error 50,

Error 73 Input AC Level Abort, For all measurements except dc level, the Input Amplifier failed to level after three
attempts. This would be normal for an unstable signal. See Serviee Sheet BD2. This error maps into a display of
¥ " until Error 31 appears.

Error 74 Qutput Amplifier Overload with Qutput Amplifier at 0 dB Gain. The Output Overload Detector has
tripped with the Qutput Amplifier gain at 0 dB. See Service Sheet BD2. This error maps into a display of “— — ——”
until Error 31 appears.

Error 75 DC Input Overfoad with Input Range Hold. For a dc level measurement only, the Input Overload Detector
has been tripped while the input level range has been held with Special Funection 2.N. See Service Sheet BD2.
This error maps into Error 30.

Error 76 Too Much AC for RDC Level Measurement. For a dc level measurement, the Input Overload Detector
has tripped because of too much ac (as sensed by the Input Range Detector). This error maps into Error 14 or
genetates a normal range down.

Error 77 Output Amplifier Gain Too High after Leveling Once. The Qutput RMS/Average/Quasi-peak Detector
has sensed too high a level after one attempt to set the OQutput Amplifier gain. This would be normal for an
unstable signal. See Service Sheet BD3. This error maps into a digplay of “————7 until Error 31 appears.
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Error 78 Output Amplifier Overload after Leveling Once. The Output Overload Detector has tripped after one
attempt to set the Output Amplifier gain. This would be normal for an unstable signal. See Service Sheet BD3.
This error maps into a display of “—-——" until Error 31 appears.

Error 79 Output Amplifier Overload with No Post-Notch Gain Hold. The Output Overload Detector remains
tripped after three attempts to set the Output Amplifier gain and Special Function 3.N is in automatic selection.
See Service Sheet BD3, This error maps into a display of “—-———" until Error 31 appears.

Error 80 Cannot Count Oscillator Frequency in SINAD. When the Oscillator is attempting to tune to the
frequency of the Notch Filter, the frequency count is 0. See Service Sheets BD3 and BD4. This error maps into
Error 19.

Error 81 Cannot Count Input Frequency. The input frequency cannot be counted in ac level, distortion, distortion
level, or signal-to-noise measurement modes. See Service Sheet BD2. This error maps into Error 13.

Error 82 Notch Filter Does Not Null. The Notch Filter does not null after three attempts. This wotld be pormal
for an erratic signal. See Service Sheet BD2. This error maps into Error 13,

Error 83 Cannot Count Input Frequency. After sensing the presence of a signal, the count is 0. This would be
normal when the input signal is filtered by the High-Pass and Weighting Bandpass Filters. See Service Sheet
BD2. This error gives rise to a display of 0.00 Hz.

Error 84 Qutput Amplifier Overvoltage with No Overload. The Output RMS/Average/Quasi-peak Detector senses
an overvoltage, the Output Amplifier gain is 0 dB, but the Output Overload Detector has not tripped. See Service
Sheet BD2. This error maps into a display of “————" until Error 31 appears.

Error 85 Period of the Voltage-to-Time Converter 0, The Counter receives no pulses from the Voltage-to-Time
Converter. This can oceur if the input to the Voltage-to-Time Converter is too negative. See Service Sheet BD2.
This error is identical to Error 17.

Error 86 Frequency Count Greater Than 200 kHz. This error causes a display of 0.000 kHz.

Error 87 Output Amplifier Overload with Post-Notch Gain Hold. The Qutput Overload Detector remains tripped
after three attempts to set the Output Amplifier gain and Special Function 3.N has been zelected. See Service
Sheet BD2, This error maps into Error 19.

Error 88 Attempt to Take Log of Negative Ratio. This error maps into Error 11.

Errar 89 Attempt to Take Log of Negative Number. This error maps into Errvor 11.

Error 90 Decimal Point Fixed and Exponent Too Large. One of the mV ranges has been requested by Special
Function 4.N for a measurement that does not use those ranges. This error maps into Error 10.

Error 91 Decimal Point Fixed Too Far to the Left. The decimal point has been held by Special Function 4.N and
the reading to be displayed is too large to fit the display. This error maps into Error 10.

Error 92 Decimal Point Fixed and Unable to Display. This error maps into Error 10.
Error 93 Number to Be Displayed Greater Than 9999. This error maps into Error 10.
Error 84 Attempt to Divide by Zero in Ratio. This error maps into Error 11.

Error 95 Sighal-to-Noise Ratio Too Large to Calculate. This error maps into Error 10.
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POWER-UP CHECKS

8-27. POWER-UP CHECKS

When the Audio Analyzer is first turned on (or if Special Function 40.0 is entered), the instrument goes through
a series of operational checks. When a check fails, an error code is output for two seconds on the four internal
TEST LEDs on the A8 Controtler/Counter Assembly. The sequence then continues on to the next check,

Except for the check of the front-panel LED annunciators, no indication of the power-up sequence or results is
given on the front-panel displays. The principal advantages to using the Power-Up Checks are that the keyboard
and display need not be operational.

To use the Power-Up Checks, remove the top cover (refer to Top and Bottom Cover Removal, Service Sheet A),
remove any gignal at the INPUT, and switch the LINE to OFF for five seconds (to discharge the supplies) and
back to ON. Observe the four TEST LEDs on the top of the Controller/Counter Assembly as the instrument
powers up, The LEDs should light in the following sequence:

1. Indeterminate for about [/8 second.

2. ()OO X1 for about 1 second.

3. (B)AXD( 1) for about 2 seconds.

4. (BYN(2X1), with (1) blinking indefinitely until a key is pressed.

The Power-Up Checks actually begin at step 2 (above) and are carried out in the following order:

1. Front-Panel Annunciator Check. All front-panel LEDs and display segments and decimal points are
lighted and remain so throughout the tests that follow and for about one second afterwards. Failure of
one or more LEDs or segments indicates that the respective components or drive circuits have failed.
See Service Sheet 18,

. Read Only Memory Check. The checksum of each of the read only memories (ROMs) is read and
compatred against a stored reference (stored in ROM 1), (This is similar to entering a series of 52.N
SPCL commands—see Service Special Functions, paragraph 8-23.) When a wrong checksum is found,
the four TEST LEDs blink for one second with the binary code of the ROM number. For example,
if ROM 35 is faulty, the TEST LEDs will blink ( }4)( )(1)—that is, 0101, a binary 5. The check then
continues on to the next ROM. See Service Sheets BD4 and 16. If no faulty ROM is found, a steady
{ ) ) X1) appears for about char’370 second. Serial Prefix 2652A and Above: ROM Consolidation
does not change this Check. Note however, that if any “ROM” check produces an error, the entire
ROM 10 needs to be replaced.

. Random Access Memory Check. Data is stored into and retrieved from the random access memory
(RAM). If the data read back differs from the data entered, error code ( ¥ X2)( ) is output to the TEST
LEDs for two seconds. See Service Sheet 15,

. Instrument Bus Parity Check. A parity check of the data lines of the Instrument Bus is made. A fatlure
is indicated by ( X ¥X2)(1) on the TEST LEDs for two seconds. See Service Sheets BD4, 12, and 16.

. Keyboard Check. The keyboard is scanned o see if any keys are down. If a key is down, error code
( M) ) ) is output to the TEST LEDs for two seconds. See Service Sheets BD4 and 17,

rev. 2081 P87
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8-28. CONTROLLER TEST LEDS AND TEST POINTS

Near the top edge of the A8 Controller/Counter Assembly are located four test points and four associated TL.ED
annunciators labeled TEST which are used primarily for troubleshooting the instrument. The LED annunciators
are labeled (from left to right) 8, 4, 2, and 1 and are associated with test points A, B, ¢, and D respectively.

The label on the annunciators is sometimes used to represent a binary weighting. They function in the following
way:

1. At instrument power-up the TEST annunciators light in a certain sequence that indicates proper
functioning of several vital areas of the instrument. A failure in any of the areas is indicated on the
annunciators. For details see Power-Up Checks, paragraph 8-27.

2. After power-up, annunciator 1 toggles once for each measurement cycle.

3. After power-up, annunciator 2 toggles once for each keyboard interrupt {that is, each time a key is pressed).

4. After power-up, annunciator 4 toggles once for each HP-IB interrupt.

Grounding of certain of the TEST test points alters instrument operation in the following ways:
1. Grounding test point C on power-up initiates the Counter, Latch, and Controller 1/0 signature analysis
troubleshooting routines. See Service Sheet 14.
2. Grounding test point D on power-up initiates the Keyboard signature analysis troubleshooting routine.
The signature analyzer's start and stop leads are then connected to test point A and the probe leads are
then connected to test point B. See Service Sheet 17.

Whenever a test point is grounded, the associated anmunciator is extinguished.
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8-29. SIGNATURE ANALYSIS

Signature analysis is a simple method of verifying the operation of digital circuitry. When properly used, signature
analysis can detect extremely subtle hardware faults. Signatures must identically match those given in the signature
tables. If everything is working correctly, signatures will all match exaetly. If they don’t match, by even one digit,
something is wrong.

The Keyboard and Display, Latch, and Counter/Controller Assemblies (A1, A7, and A8) are designed for
troubleshooting with signature analysis. Signature analysis is & method of digital signal tracing using test routines
programmed in the Audio Analyzer’s ROM. With the Audio Analyzer’s Controller executing the signature analysis
routine, the signature analysis routine, the signature analyzer’s test probe is used to check nodes in the circuit
under test. The signature analyzer converts the signals at the node into a four digit “signature”, which it displays.
This signature is then compared to the signature in the troubleshooting checks adjacent to the appropriate
schematic. These two signatures must be identical.

Signature analysis can be speeded up if the following considerations are kept in mind:
1. Make sure that every step is performed as described in the set-up procedure. That is, make sure that the

clock, start, and stop connections and triggering are correct.

. Double-check to ensure that the signatures are being taken at the correct node.

. Make sure that the signature analyzer probe iz making good contact with the pin being checked. Oxidation
on pins cah cause invalid signatures due to poor contact,

. When you think that you have found a bad signature, double check to make sure.

. When checking a node, be sure that the unstable signature indicator is not blinking.
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SCHEMATIC SYMBOLOGY AND SCHEMATIC DIAGRAM NOTES

8-30. SCHEMATIC SYMBOLOGY AND SCHEMATIC DIAGRAM NOTES

Table 8-6 summarizes the symbology used in presenting many devices found in the instrument. The logic
symbols used in this manual are based on the Institute of Electrical and Electronic Engineers (IEEE) in 1EEE-
STD 91-1984, Graphic Svinbois for Logic Functions. This publication may be purchased from:

Institute of Electrical and Electronic Engineers Inc.

345 East 47th Street
New York, NY 10017

Table 8-6. Schematic Diagram Notes (1 of 11)
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Table 8-6. Schematic Diagram Notes (2 of 11)

'-:'J

Values for alt components are marked in units of farads, henries, and ohms unless otherwise specified,

Asterisk denotes a factory-selected value. Value shown is typical. See Section V.
Tool-aided adjustment.

Encloses front-panel designation,

Encloses rear-panel designation

Circuit assembly borderline,

Other assembly borderline.

Heavy line with arrows indicates path and direction of main signal.

Heavy dashed line with arrows indicates path and direction of main feedback.
Indicates stripline (i.e., RF transmission line above ground),

Wiper moves toward cw with clockwise rotation of control (as viewed from shaft or
knob).

Numbered Test Point

measurement aid provided.

Encloses wire or cable color code. Code used is the same as the resistor color code.
Firat number identifies the base color, secand number identifies the wider stripe, and
the third number identifies the narrower stripe, @.9., denotes white base, yellow

wide stripe, violet narrow stripe.

A direct conducting connection to earth, or @ conducting connection to a structure
that has a similar function (e.g., the frame of an air, sea, or land vehicla).

A conducting connection to a chassis or frama,

Common connactions. Al like-designation points are connected.

Letter = off-page connection.

Number = Service Sheet number for off-page connection.

In the example, signal flow is continued on Service Sheet 12, at the point

marked

Number (oniy) = on-page connection,
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Tahle 8-6. Schematic Diagram Notes (3 of 11)

Indicates multiple paths represented by only one line. Letters or names identify indi-
vidual paths., Numbers indicate number of paths represented by the ling.

Coaxial or shieided cable.

Ferrite bead. (Incréases the self<inductance of the conductor passing through the
bead.)

Relay. Contact movas in direction of arrow when energized.

Indicates a pushbutton switch with a momentary (ON) position.

Feedthrough capacitor. (Acts as a feedthrough terminal when mounted on a chassis
or a frame.)

Indicatas a PIN diode,

Indicates a current requiation diode.

Indicates a voltage regulation diode.

Indicates a capacitive (varactor) diode.

Indicates a Schotiky (hot-carrier) diode.

Light-emitting diode.

Multiple transistors in a single package-—physical location of the pins is shown in
package outling on schematic.

Identification of logic families as shown (in this case, ECL).
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Tabie 8-6. Schematic Diagram Notes (4 af 11

DIGITAL SYMBOLOGY REFERENCE INFORMATION
Input and Quiput Indicaiors

Implisd Indicator-—Absence of polarity indicator (see below) implies that the active
state is a ralative high voltage level. Absence of negation indicator (see helow) im-
plies that the active state is a relative high voltage level at the input or output.

Polarity Indicator—The active state is a relatively low voltage level,

Dynatnic Indicator—The active staté is a transition from a relative low 1o 2 relative
high voltage level.

Inhibit Input—!nput that, when active, inhibits (biocks) the active state outputs of a
digital device.

Analog Input—Input that is a continuous signal function {e.g., a sine wava).

Folarity Indicator used with Inhibit Indicator—Indicates that the relatively low level
signal inhibits (blocks) the active state outputs of a digital device.

Output Delay—Binary output changes state only after the referenced input (m) re-
turns to its inactive state (m should be replaced by appropriate dependency or fune-
tion symbaols),

Open Collector Qutput.

Open Emitter Output.

Three-state Output—Indicates outputs can have a high impedance (disconnect) state
in addition to the natmal binary logic states.
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Tuahle 8-6. Schematic Diagram Nows (5 of 11)

DIGITAL 8YMBOLOGY REFERENCE INFORMATION

Combinational Logic Symbols and Functions
Summing Junction—Outputs addad together at a common point.

AND—AIl inputy must be active for the output to be active,
QR-—0One or more inputs being active will ¢ause the output to be active.

Logic Threshold—m or more inputs being active will cause the output to be active
(replace m with & number).

EXCLUSIVE OR—UCutput will be active when ong (and anly one) input is active.

m and only m—COutput will be active when m {and only m) inputs are active (replace
m with a numbaer),

Logic ldentity—Output will be active only when all or nane of the inputs ara active
{i.e., when all inputs are identical, output will be active).

Amplifier—The output will be active only when the input is active (can be used with
polarity or logic indicator at input oF output to signify inversion).

Signal Level Converter—Input level(s) are different than output level(s).
Bilateral Switch—Binary controlled switch which acts as an on/off switch to analog
or binary signals flowing in both directions, Dependency notation shoutd be used
to indicate affecting/affected inputs and outputs. Note: amplifier symbol (with depen-
dency notation) should be read to indicate unilateral switching.

A=Y Coder—Input code (X) is converted to output code (Y) per weighted values or a table,

(Functional Labels) The following labels are to be used as necessary to ensure rapid identification of
device function.

MLIX Multiplexer—The output is dependent only on the selected input.
DEMUX Damultiplexar-—Qnly the selected output is a function of the input.

crPU Central Processing Unit
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Table 8-6. Schematic Diagram Notes (6 of 11) I ‘

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions

Monostable—=Single shot multivibrator. Output becomes active when the input be-
comes active. Qutput remains active (aven if the input becomes inactive) for a peried
of time that is characteristic of the device andfor cirguit.

Oscillator—The output is & uniform rapetitive signal which alternates between the
high and low state values. If an input is shown, then the output will be active if an
only if the input is in the active state.

Flip-Fiop—Binary element with two stable states, set and resst. When the flip-flop
is set, its outputs will be in their active states. When the flip-flop is reset, its outputs
will be in their inactive states.

Toggte Input—When active, causes the flip-fiop to change states.

Set Input—When active, causes the flip-flop to set.

Reset Input—When active, causes the flip-flop to reset.

J Input—Analogous to set input.

K Input—Analogous to reset input.

Data Input—Always enablad by another input (generally a C input—see Dependency
Notation). When the D input is dependency-enabled, a high leval at D will set the
flip-flop; a low level will reset the flip-flop. Note: strictly speaking, D inputs have no

active or inactive states—they are just enabled or disabled.

Count-Up Input—When active, increments the contents (count) of a counter by “m"
counts (m is replaced with a number).

Count-Down Input—When active, decrements the contents (count) of a counter by
“m" counts (m is replaced with a number).

Shift Right (Down) Input—When active, causes the contents of a shift register to
shift to the right or down “m" places (m is replaced with a number).

Shift Left (Up) Input—When active, causes the contents of a shift register to shift
to the left or up "m” places (m is replaced with a number).

NOTE
For the four functions shown above, if m is one, it is omifted.

{Functional Labels) The following functional labels are to be used as necessary in symbol build-ups to
ensure rapid identification of device function.

mCNTR Counter—Array of flip-flops connected to form a counter with modules m (m is re-
placed with a number that indicates the number of states: 5 CNTR., 10 CNTR, etc.).
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Table 8-6. Sehematic Diqgram Notes (7 of 11}

DIGITAL SYMBOLOGY REFERENCE INFORMATION
Sequential Logic Funclions (Cont'd)
Register—Array of unconnected flip-flops that form a simple register or latch.

Shift Registar—Array of flip-flops that form a register with internal connections that
permit shifting the contents from flip-flop to flip-flop.

Read Only Memory—Addressable memory with read-out capabillity only.

Random Access Memory—Addressable memory with read-in and read-out
capability.

Dependency Noiation

Control Dependency—Binary affecting input used where more than a simple AND
relationship exists between the C input and the affected inputs and outputs (used
anly with D-type flip-flops).

Gate (AND) Dependency—Binary affecting input with an AND relationship to those
inputs or outputs labeled with the same identifier. The m is replaced with 2 number
or letter (the identifier).

OR Dependency—Binary affecting input with an OR relationship to those inputs or
outputs labeled with the same identifier. The m is replaced with 2 number or the
latter (the identifier).

Address Dependency—Sinary affecting inputs of affected outputs. The m prefix is
replaced with a number that differentiates between several address inputs, indicates
dependency, or indicates demultiplexing of address inputs and outputs. The m suffix
indicatas the number of cells that can be addressed.

Enable Dependency—DBinary affecting input which, when active enablés all outputs,
When inactive open-collactor and open-emitter cutputs are off, and three-state out-
puts are at an external high impedance state.

When the enable input affects only certain inputs and outputs, they will be numbared
to indicate the logic connection.

Transmission Dependency—Binary affecting input which bidirectianally connects de-
pendant inputs and outputs,

Mode Dependency—Binary affecting input used to indicate that the effects of partic-
ular inputs and outputs of an element depend on the mode in which the element
is operating. The m is replaced with @ number or letter (the identifier).

Intarconnection Dependency—indicates the existence of internal logic connections
between inputs, outputs, internal inputs, and/or intarnal outputs. The m is replaced
with a number (the identifier).

Comma—AND Function.

Slant—OR Function.
NOTE

The identifier (m} is omitted if it is one—that is, when there is only one depan-
dency relationship of that kind in a particular device. When this is done, the de-
pendency indicator itself (G, C, EN, or V) is used to prefix or suffix the affected
(dependent) input or oulput.
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Tahle 8-6. Schematic Diagram Notes (8 of 11) | )

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Miscellanecus
Schmitt Trigger—Input characterized by hysteresis; one threshold for positive going
signals and a second threshold for negative going sighals.

Active State-—A binary physical or logical state that corresponds to the true state
of an input, an cutput, or a function. The opposite of the inactive state.
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Table §-6. Schematic Diggram Notes (10 of 11) I ‘

ACTIVE LEVELS

ctive High Input
! : ACTIVE HIGH inputs and outputs are indicated by the ab-
_"'?_‘évgf . sence of the polarity indicator symbol.

fr— i ]

Active High Output

—

- ' ACTIVE LOW inputs and outputs are indicated by the pras-
tive Low |
ctive Low Input 1 ! ence of the polarity indicator symbol { t~).

_WJACTIVE L,
b ' LEVEL

Active Low Qutput EDGE SENSITIVE INPUTS

|
INPUT__ /) EDGE SENSITIVE (low-to-high) inputs are indicated by the
> A presence of the dynamic indicator symbol (—|>}.

I
Low-to-High OUTPUT 1+

Edge Sensitiv
INPUT EDGE SENSITIVE (high-to-low) inputs are indicated by the

presence of both the dynamic indicator and the polarity in-
dicator symbols (_n.b ).

High-to-Low OUTPUT ey
Edge Sensitive DELAYED OUTPUT RESPONSE

INPUT

— —IM

QUTPUT QUTPUT DELAY indicator symbol (7]) shows that the out-
put becomes effective after the input signal returns to its
inactive state.

Dealayad COutput
{Active High Input)

INPUT
— I -l —

Delayed Output ~ OUTPUT

(Activa Low Input)
INHIBIT INPUTS
INHIBIT indicator symbol (+) indicates an input that, when

—— active, inhibits (blocks) the output(s) from achieving thair
active states (the outputs remain inactive).

ANALOG LINES

ANALOG indicator symbol (1)) indicates a line that has
an analog input or output.

NONLOGIC CONNECTION

The Nonlogic Connection symbol (X) indicates a connec-
tion that does not carry any logic information.
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Tahic 8-6. Schematic Diagram Notes (1T of 11)

The input that controls or gates other inputs is labeled with a C or a G,
followsd by an identifying number.

The controlled ar gated input or autput is labeled with the same number.
In this example, 1 is controlled by G1,

When a V input is active, the output will be in its active state. With the
V input inactive, the device functions as if the V input doesn’t exist.

ENABLE

when the EN input is active, the output is enabled to function normally.
When the EN input is inactive, the three-state output (V' ), in this case,
1 v becomes a high impedance, effectively removing that device from the
EN circuit,

G1

TRANSMISSION

X1 When the X1 input is active, the associated input-output pair are bi-
directionally connected together, When X1 is inactive, the connection is
| 1 - | broker.

GONTROL

1 When the controlled or gated input or output already has a functional
label (D is used here), that label will be prefixed by the identifying
numbser,

10

if the input or output is affected by more than one gate or control input,
then the identifying numbers of each gate or control input will appear
separated by commas.

ADDRESS

x—eY

2

A3 When GA is active, the active address line {0 through 3J) is the decoded
value of the 1 and 2 binary inputs. When the controlied addrass lines
have a functional value, that value will be prefixed by tha identifying
latter,

LY
A1
AQ |
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SERVICE SHEET BD1—Overall Block Diagram
PRINCIPLES OF OPERATION
General

The Audic Analyzer can be conceptually broken down into four subsections. The subsections are shown in Table
8A-1. Service Sheets BD2 through BD5 break the operation of the instrument along similar lines as indicated in
the table.

Table 8A-1. Instrument Block Diagram and Subsection Breakdown
Service Sheet Subsection Circuits

BD2 Measurement | Input, Notch Filter, Qutput Amplifier,
Detectors, DC Voltmeter

Source Oscillator, Qutput Attenuator

Digital Controller, Counter, Keybaard and
Display, Remote Interface

Power Supply | Power Supplies, Motherboard

Input Circuits

Measurements on the input signal are made on the difference between the HIGH and LOW INPUT connectors.
The range of signals at the INPUT connectors is 20 Hz to 100 kHz and 0 to 300 Vrms for ac signals and 0 to
300V (either polarity) for dc signals. Either INPUT connector (HIGH or LOW) can be floated upto 300V with
respect {0 ground.

For ac measurements, the AC/DC Switches insert a capacitor into both the high and low paths. The ac input
impedance for each path is 100 k2 with respect to ground. The d¢ impedance is 101 k2.

The Input Attenuator has voltage dividers on both high and low paths which can be set to 0, —12, ~24, or —40
dB. In automatic operation the gain is set to 0 dB when the input signal is 3V or less.

The Qver-Voltage Protection circuitry limits the input signal level of either the high or low path to +£13 Vp. In
addition, the output of the protection circuit is sensed by the Input Overload Detector. If the level exceeds a
preset teference, all input circuits are set to minimum gain.

The Differential-to-Single-Ended Amplifier converts the non-referenced, differential signal to a signal referenced
to ground. The gain of the amplifier can be set to 0, 8, 16, or 20 dB. (For the dec level meagurement mode, the gain
is always 0 dB.) The amplifier is d¢ coupled. When dc level is selected, the output of the amplifier i measured
by the dc voltmeter. The output is alzo sensed by the Input Overload Detector. If the level is more positive than
+8.7V or more negative than —8.7V, the detector sets the Input Attenvator to the 40 dB range until the proper
range has been determined by the Controller.

The Programmable Gain Amplifier can be set for 0, 4, 8, or 20 dB gain and is ac coupled.

The Input Range Detector is used to set the gain of the input path (Input Attenuator, Differential-to-Single-
Ended Amplifier, and Programmable Gain Amplifier). Since it is positioned before the Weighting Bandpass and
High-Pass Filters, it prevents overloading of the filters by input signals located in the filter stopbands. The gain
of the detector is programed to match the passband gain of the selected filter. (The gain is programed indirectly
by the Controller via the filter circuits.)

The gain of the input path is set so that the signal is between 1.7 and 3V at the Input Range Detector. This 1s
the optimum level for the Input Range Detector, the Pre-Notch RMS3/Average Detector, and the Notch Filter.

rep.20JUUN87 8A-1
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At this point, one of two filters can be inserted in the audio path. The filters available depend upon the options
installed. Two types of filters are available: a 400 Hz high-pass filter or a weighted-response, bandpass filter. Table
BA-2 enumerates the filter combinations available. The two filters can be installed in either order with respect
to the two front-panel keys (or HP-IB codes); thus each filter has two option numbers. (If no filter options are
installed, the filter pogitions are jumpered.)

Table 8A-2 Filter Options

Filter Option Numbets
400 Hz High-Pass 010 or 050
CCITT or Psophometric Bandpass 011 or 051
CCIR Bandpass 012 or 052
C-Message Bandpass 013 or 053
CCIR/ARM Bandpass 014 or 054
“A" Weighting Bandpass 015 or 055

Filter selection is via front-panel keys or HP-IB. Both are active filters. The Weighting Bandpass Filter generally
has a standardized frequency response that simulates the response of a telecommunications system as perceived
by human hearing. It gives predominance to 1 kHz.

The Pre-Notch RMS/Average Detector is read by the Controller via the de voltmeter for the distortion and
SINAD measurements (and alzo the analog SINAD meter). Its output becomes the numerator of the SINAD
measurement and the denominator of the distortion measurement.

Natch Filter

The Notch Filter 15 inserted into the signal path in the distortion, distortion level, and SINAD mesasurement
modes. It iz coarse tuned by the Controller. When measuring distortion, the Controller sets the Notch Filter to
the frequency of the signal counted at the input. When measuring SINAD, the Controller sets it to the programed
frequency of the internal ozcillator.

A notch-filter frequency response is obtained by passing the signal through a unity-gain, inverting, active bandpasa
filter, then summing the filter's output with its input. At the center frequency of the bandpass filter, the two
signals into the Sum and Output Amplifier nearly cancel. This results in significant rejection of the signal at that
frequency. Since the notch is very narrow, only the fundamental is rejected while noise and harmonic components
are passed.

The Balance and Fine Tune control circuit uses negative feedback to fine tune the bandpass filter to the sipnal
and to fine adjust (balance) its gain to maximize the depth of the notch. The tuning range of the fine tune
control is 8% of the nominal center frequency. Feedback for the Balance and Fine Tune Control cireuit comes
from Amplifier 1 which follows the Notch Filter. The tuning error is also measured by the DC Voltmeter which
is monitored by the Controller. If a large error exists, the Controller takes steps to either retune the Notch Filter
or display an error message.

In the other measurement modes, the bandpass filter is not switched in and a flat response results.

Output Circuits

The output from the Notch Filter iz attenuated, amplified, and filtered to condition the signal for the most
accurate measurement by the Voltmeter. The signal level at the input to the Output RMS/Average/Quasi-peak
Detector iz normally between 0.3 and 3V. Attenuator 1 is set to either 0 or 20 dB. Amplifier 1 has a gain of 14 dB.
The Low-Pass Filters are selected from the front panel or HP-IB. The 3 dB frequencies of the filters are 30 kHz,
80 kHz, and 750 kHz. The latter filter is selected when the other two filters are off. The filters are active-types
and have 6 dB gain.
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Attenuator 2 is set to either 0 or 20 dB. Amplifier 3 has a gain of 20 dB. Attenuator 3 is set to either 0 or 20
dB. The Buffer amplifier has 0 dB gain. The High-Pass Filter is set to 0.3 Hz in the ac level measurement mode
to ensure accuracy down to 20 Hz; otherwise, it is set to 13 Hz to speed up measurement time. Amplifier 4 has
20 dB gain. The output from Amplifier 4 is the rear-panel MONITOR output signal, an input to the Counter
{since this is the point of greatest sensitivity in the ac level measurement mode), and the input to the Output
BMS/Average/Quasi-peak Detector.

The Output RMS/Average/Quasi-peak Detector is used to set the gain of the output path (Attenuators 1, 2, and
3) and, after processing by the Controller, its output is also used as the numerator of the distortion measurement
or the denominator of the SINAD measurement. The detector can also be configured to respond to the absolute
average or quasi-peak value of the signal instead of the true RMS value. The Output Overload Detector senses the
output of the Output RMS/Average/Quasi-peak Detector. If the output exceeds 3V, the gain of the output path
is set to 0 dB. The state of the output can also be read by the Controller, which then takes appropriate action.

The SINAD panel meter is normally used only in the SINAD measurement mode when the SINAD is between
0 and 18 dB. On that range, since the gain of the output path is 0 dB, SINAD is equal to the log of the ratio of
the output of the Pre-Notch RMS Detector to the output of the Qutput RMS/Average/Quasi-peak Detector. The
mathematical manipulation takes place in the SINAD Log Ratio Meter Amplifier. The Meter Transconductance
Amplifier converts the voltage at its input to a current to drive the SINAD meter. If SINAD is not in the range 0
to 18 dB or if some other measurement mode has been selected, the Controller either pegs the meter to full scale
or switches it off via the Meter Peg/Off Switch.

DC Volimeter

Various de voltages are routed to the Voltmeter Input Selector switch. The outputs from the Pre-Notch
RMS/Average Detector and the Gutput RMS/Average/Quasi-peak Detector are measured through Ripple Filters
when measurements are made on noisy ranges. The DC Voltmeter consists of the Counter, the Controller, and
the Voltage-to-Time Converter. The output of the Voltage-to-Time Converter controls one of the input gates of
the Counter. The voltage-measurement cycle begins when the Controller gates the 2 MHz Clock into the Clock
Counter. Counting proceeds until the Voltage-to-Time converter produces a Stop Count pulse which opens the
Stop Count Gate. The time lapse between the gating of the clock and the opening of the Stop Count Gate is
proportional to the de input voltage. The count thus accumulated during the interval is proportional to the input
voltage.

Source

The source consists of a 10 Hz to 100 kHz Oscillator and output level-setting circuits. Oscillator tuning is
programed by the Controller which uses the Counter to check frequency. The Oscillator output is self-leveled
to about 3 Vrms via an automatic leveling control (ALC) circuit. The circuit senses the level with a peak Level
Detector. The output from the detector is compared against a de reference voltage by the Level Error amplifier.
The output of the amplifier drives the level-varying circuitry in the Oscillator to eliminate the error condition.

The amplifiers and attenuators in the output path are:

+ Amplifier 1, an active attenuator with a gain of 0 to —6 dB settable in 256 steps;
Amplifier 2, an active attenuator with a gain of 0 to —17.5 dB settable in 2.5 dB steps;
Attenuator A, a passive attenuator with 0, 20, and 40 dB attenuation;

» Output Amplifier Driver, a2 non-programmable buffer with a gain of 1.9 {(+5.58 dB);

» Floating Output Amplifier with a gain of about +1 dB; and

» Attenuator B, a passive attenuator with 0 or 20 dB attenuation.

In the signal-to-noise ratio messurement mode, Amplifiers 1 and 2 and Atftenuator A are switched between a
normal and an “off” state. (The Controller reads the Output RMS/Average/Quasi-peak Detector for both states
and computes the ratio.) In the “off” state the gain of Amplifier 1 is lowered by 6 dB, Amplifier 2 i set to ~60
dB gain, and Attenuator A is shorted to ground. This “off” state also cceurs when a source level of OV is selected.
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The Floating Output Amplifier generates a differential output signal, that is, a signal not referenced to ground.
Either QUTPUT terminal (HIGH or LOW) may be grounded or floated up to 10 Vpk. This feature is useful for
breaking up ground loops, summing signals, and adding dc offsets to the output. Attenuator B is also floating.
For instruments with serial prefix 2730A and below, the output impedence is selected by a non-programmable,
front panel IMPEDENCE switch for either 500 or 600}, For instruments with serial prefix 2742A and above,
the output impedance can be selected from the front panel or via HP-IB by using Speciat Functions (47.X).

The Over-Voltage Protect circuit protects the output circuits from the inadvertent application of a reverse
voltage to either the HIGH or LOW OUTPUT connector. The reverse voltage is sensed by an over-voltage
detector, which opens two output relays, The relays antomatically reset about lg after the overvoltage is
removed, The Voltage Clamp protects the output circuits during the time between the application of the reverse
voltage and the opening of the relay contacts.

Counter

*When the frequency of the input signal or Oscillator is to be counted, two sub-counters (the Cycle and Clock
Counters) operate simultaneously. The signal itself is directed into the Cycle Counter, In the case of counting
the input signal, the signal is first routed through the Counter Input Schmitt Trigger which converts the analog
signal into square wave pulses which are compatible with the Cycle Counter, The 2 MHz Clock signal is
directed into the Clock Counter,

To count frequency, the Controller first sets the Clock Counter Gate switch to route the path from the
Frequency (Gate switch into the Clock Counter. Then, the Controller arms the Cycle Coumer Gate and
Frequency Gate switches, and the first signal pulse closes the switches, Both eounters (which were previously
cleared) then begin to accumulate counts, The Cycle Counter is a divide by 32, the Clock Counter is a divide
by 2048, The overflow or carry pulses of each counter are counted by the Controller, After a pre-determined
minimum number of carries from the Clock Counter and at least one carry from the Cycle Counter, the
Frequency Gate and Cycle Counter Gate switches are disabled by the Contreller. The first signa!l pulse opens
the switches and counting ceases, The Controller then reads the contents of the Cyele and Clock Counters
and computes the signal frequency which is

_ |Count of Cycle Counter + (32 x Cycle Counter Carries)| » 2 MHz

I= (2048 = Clock Counter Carries) + Count of Clock Counter

The count sequence is also timed out to prevent hang-up of the instrument should there be no input stgnal or
should the signal be interrupted during a count cycle.

During a voltage measurement cycle, only the Clock Counter is used. The Controller first sets the Clock
Counter Gate to receive the signal from the Veltmeter Gate and closes the Voltmeter Gate. {The Controller
had also previously closed the Stop Count Gate by deactivating the Voltage-to-Time Converter via the Ramp
Gate line,) The 2 MHz Clock is now routed into the Clock Counter. After a time interval which is proportional
to the de voltage being measured, the Voltage-to-Time Converter opens the Stop Count Gate. The accumulated
count is proportional to the de voltage at the tnput of the DC Voltmeter.

Controller and Remote Interface

The Controfler plays a kev role in governing the instrument operation. The Microprocessor in the Controller
outputs information {o configure the instrument, reads back vital status information to prevent invalid
measurements, and services interrupts from the Keyboard or Remote Interface. Information from the
Input/Qutput (1/0) port of the Microprocessor is carried to the rest of the instrument by the Instrument Bus.
Typically, the data on the Instrument Bus are decoded by the Decoders and Latches and distributed to the
appropriate circuit, For the Counter, Keyboard and Display, and Remote Interface, decoding of the Instrument
Bus is done on the assemblies.

Infarmation within the Controller itzelf is handled by three main buses: the ROM Control Bus (which
coordinates the varigus devices which make up the Controller), the Address Bus (which addresses the ROM
and RAM), and the Data Bug (which carries information to or from the ROM and RAM). Since the Remote
Interface containg some Controller devices, these buses are also distributed to it
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The Remote Interface receives inputs from the external interface bus (HP-IB), processes the information, and
interrupts the Controller in a manner similar to the Keyboard. It also processes the measurement information
and outputs it on the HP-IB if requested. The Remote Interface is designed to make operation from an external
computing controller as similar as possible to operation from the front panel.

Instrument Software Supervisor Flowchart

The instrument’s software is structured in a form called the supervisor. See Figure 8A-1. The supervisor is a loop
that is continually traversed with displays made near the end after checks for oscillator tuning, input and output
leveling, notch tuning, and measurements. Arithmetic manipulation (for example, for the ratio function) follows
the measurement, and the programs loop back to the beginning after outputting to the display.

The various level and tune blocks verify that the instrument is adjusted to make an accurate measurement. A
measurement is not made until all of the tests are passed in succession. If a test is not passed, corrective action
is taken. The decision after that block then forces the program back to the top of the supervisor, bypassing the
measurement for that loop if corrective action is unsuccessful. The software interface with the hardware makes
use of two concepts called software state and hardware state. The software state is located in the RAM and
totally deseribes the state of the instrument. On power-up, the initialization procedure loads the software state
from ROM. Keyboard and HP-IB entry routines modify only the software state and do not effect the hardware
imrmediately. The setup block in the supervisor is where the hardware state is made to conform with the software
state. Setup is not the only place where hardware is affected; tune, level, and meagurement blocks manipulate the
hardware as well.

The Keyboard and HP-IB interrupt the flow around the loop, forcing the Microprocessor to execute a short
program and then return to the loop as shown in the diagram. Since the supervisor can be interrupted at any
point but always returns to a single location, Keyboard and HP-IB interrupts must abort the current measurement
and start a new measurement cycle. The Keyboard and HP-IB can be thought of as a medium through which the
user requiests a certain setup.

The microprocessor-based Controller interacts closely with the hardware of the instrument. Many circuits are
used by the Controller for different functions at different times. Thus, a specific failure in one circuit can show
up as a collection of symptoms that superficially seem unrelated. The appearance of several symptoms can often
be used to advantage as they provide many avenues to pursue when tracking down a problem.

A clear line is drawn between Service Special Functions and normal instrument operation. When most Service
Special Functions are used, normal instrument functions are suspended. When the Service Special Function mode
is left to resume normal measurements, all effects of the Service Special Function on hardware are lost. As an
example, a Service Special Function ean be used to display the oscillator frequency. But once normal measurements
are resumed, the display will revert back to what it was before the Service Special Funetion was invoked.

Power Supplies

The instrument is run from four regulated supplies: +15V, —15V, +12V, and +5V. All supplies are independent
except the +5V supply which is dependent on the +15V and —15V supplies.
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TROUBLESHOOTING---SERVICE SHEET BD1
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HARDWARE SETUP

OSCILLATOR CONTROL
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G
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MANIPULATE DATA

QUTPUT TO DISPLAYS,
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I

SWEEP

OVERHEAD?

ERROR
RETURN
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The SOURCE RELATED KEY SCAN biock
monitors the FREQ, FREQ INCR, AMPTD,
AMPTD INCR, t (step up), and | (step down)
keys.

On errors, the instrument exits the current
block, jumps to the error return point, and sets
the GUARB (guarantee bit), RESTB (reset bit),
and FIRSTB (first bit).

If RESTB is set, the OSCILLATOR CON-
TROL block will not execute and RESTB will
be cleared.

Certain blocks may or may not execute during
different measurement modes depending upon
relevancy bits and other conditions.

The OSCOFFB (oscillator off bit) is set on
alternate Signai-to-Noise (S/N) measurement
cycles.

The GUARB indicates a valid measurement is
guaranteed. It is set by most interrupts, errors,
trigger mode, and under some conditions in the
OVERHEAD 1 block (e.g., it is always set in
Signal-to-Noise measurement mode). It is also
cleared by some conditions in OVERHEAD 1
block.

The FIRSTB indicates the first cycle after an
interrupt or error. It is cleared in the OVER-
HEAD 2 block.

MEASI1B is set if the instrument is in the
Signal-to-Noise measurement mode and it is
the first pass after an interrupt. It takes two
passes to measure Signal-to-Noise, Therefore,
the instrument must restart without a display
output and clear MEASIB at the end of the
first pass.

Figure 8A-1. Supervisor Flowchart
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TROUBLESHOOTING
General

The troubleshooting checks that follow are a starting place for locating an instrument fault. They are easy to
perform and give much key information in a short time. In most instances they can differentiate between an
instrument hardware failure and a Controller or software problem. The comments associated with each procedure
summarize the information known as a result of passing or failing the check. The checks should be done in
order. For additional information on the troubleshooting philosophy used in these checks, refer to General
Troubleshooting, paragraph 8-16.

Line Check
Procedure; Remove the instrument top cover (three screws) and switch LINE to ON.

Normal Indication: The four green LEDs on the A13 Power Supply and Motherboard Assembly are lighted
indicating that the supplies are nominally operating.

It Indication Abnormal: Check rear panel line fuse and line voltage selector. Check Mains wiring. See Service
Sheet 20. Check individual regulators. See Service Sheet BDS.

{72) Power-Up Checks

Procedure: If there are any jumpers on the TEST test points on the A8 Controller/Counter Assembly, remove
them. Switch LINE to OFF for five seconds then back to ON. Note the sequencing of the four TEST LEDs on
the top of the Controller/Counter Assembly as the instrument powers up.

Normal Indication: The four TEST LEDs light in the following sequence:

1. Indeterminate for about 1/8 second.

2. ()( }()(1) for about second. This indicates the start of the power up routines and the run of the Read Only
Memory Check.

3. (8)(4)(2)(1) for about 2 seconds. This indicates that all power-up checks passed and that a visual front-panel
check is in progress (see {(/3) ).

4, (8){4)(2)(1), with (1) blinking indefinitely until a key is pressed. The behavior of the LED (1) is also affected
by the presence of an input signal.

Any other sequence indicates a faildre of the check. Passing this check indicates that the Controller is functioning
properly and that there is no catastrophic failure in the following circuits:

Read Only Memory,

Random Access Memory,

Instrument Bus, and

Kevboard (only that no key is down).

If Indication Abnormal: If the TEST LEDs come on and remain in the indeterminate state of step 1, check the
Controller Kernel. See Service Sheet BD4. If other indications appear in or after step 2, consult Power-Up Checks,
paragraph 8-27, which discusses the individual checks, documents the error indications, and cross references to
the service sheets.

Front-Panel LED Check
Procedure; Disconnect all connections to the INPUT. Switch LINE to OFF and back to ON.

Normal Indications: After less than 1/8 second, all front-panel LEDs, display segments and decimal points
should light for about three seconds, then the displays blank for one second then after a few seconds settle to
readings of 0.000 kHz in the left display and <0.100 mV in the right display. The measurement cyele indicator
LED in the upper left-hand corner of the right display should blink rapidly. The kHz and mV annunciators and
the AC LEVEL and 80 kHz LOW PASS key lights should be on. This indicates that the Controller is able to
output to the front-panel LED and display latches which are all operative.

rev.20J UNB7 8A-7




Service Model 8903B

If Indication Abnormal: If one or more LEDs or display segments fail, check the respective components and
drive circuits. See Service Sheet 18, Also check the CPU I/0 port. See Service Sheet BD4.

Measurement Error Check
Procedure: Key in 43.1 SPCL. This enables Service Errors. Make the measurement in which the fault appears.

Normal Indications: As the Special Function code is entered, 43.1 should appear in the left display. This
indicates that the Controller responds to keyboard interrupts. After pressing the SPCL key, measurements should
proceed as normal.

If Indication Abnormal: If the keys have no effect, check the keyboard interrupt. See Service Sheet 17. If
the keystrokes produce an erroneous display, check the Keyboard, See Service Sheet BD4, If the measurement is
improper or error messages appear in the display, consult the error messages tables (see Error Messages in the
Detailed Operating Instructions, Section 8 and Error Messages, paragraph 8-24) or consult the block diagram
service sheet that documents the section of the instrument that appears to have the fault (see Service Sheetz B2
through BD5).

NOTE
For problems that are exclusive to the HP-IB, see Service Sheet BD4.
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Model 8003B

SERVICE SHEET BD2—Measurement Circuits Block Diagram
PRINCIPLES OF OPERATION
General

Service Sheet BD2 covers the input circuits, notch filter, output circuits, and part of the voltmeter; that is, it
covers most of the measurement (analyzer) circuits of the instrument.

Input Amplifier {A2)

The Input Amplifier circuits amplify or attenuate the input gignal 30 that its output is within 1.9 to 3V at the input
to the Notch Filter. The overall input gain can be controlled by Special Funetion 1 for ac measurements and Special
Function 2 for de. Other circuits provide ac or dc coupling, over-voltage protection, differential-to-single-ended
conversion, filtering, and level sensing.

The HIGH and LOW INPUT connectors are the differential inputs. A front-panel switch permits convenient
grounding of the LOW INPUT. For ac measurements, the AC/DC Switch is set to ac couple the input.

Two pairs of voltage dividers form a balanced Input Attenuator. The first divider pair is 12 dB; the second divider
pair have taps at 24 and 40 dB. The input level range and the associated attenuation are summarized in Table
8B-1 for dc measurements and Table 8B-2 for ac measurements.

Table 8B-1. Input Attenuation for DC Measurements

DC Input Level Range Input
Attenuation
Range (Vdc) Special Function (dB)
4 2.4 0
16 23 12
64 2.2 24
300 21 40

The Over-Voltage Protection circuit clamps the high and low inputs of the Differential-to-Single-Ended amplifier
when the signal level exceeds £13V. The dicdes of the protection circuit are in parallel with the signal path and are
normally biased off. The amplifiers ac couple gignal to the clamp dipdes to prevent the signal from modulating the
diode capacitance and creating distortion. The output of the amplifier is also fed to the Input Overload Protection.

The signals on the high and low paths are each amplified by programmable-gain amplifiers. The outputs from
the two amplifiery are subtracted to create a zingle-ended signal (that is, one that is referenced with respect to
ground). The gain of the Differential-to-Single-Ended Amplifier is 0, 8, 16, or 20 dB. The gain is 0 dB when
measuring de. The gain for ac is summarized in Table 8B-2.

DC measurements are made at the output of the Differential-to-Single-Ended Amplifier hy the DC Voltmeter.

The Programmable Gain Amplifier has a gain of 0, 4, 8, or 12 dB. The gain is summarized in Table 8B-2. The
amplifier input iz ae coupled.

The rms level at the output of the Programmable Gain Amplifier is eonverted to de by the Input Range Detector.
The output is measured by the DC Voltmeter and sets the input gain. The gain of the detector is programed to
match the peak gain of the Weighting Bandpass Filters that follow the Programmable Gain Amplifier.

The output of the Input Range Detector and the dc at the input of the Programmable Gain Amplifier are compared
to positive and negative references by the Input Overload Detector. This iz to determine if the signal levels are
too large for the input pain settings.

The outpui of the Programmable Gain Amplifier can be filtered with optional audio filters: either a 400 Hz
High-Pass Filter or one or two of several Weighting Bandpass Filters. All are active filters. The 400 Hz High-Pass
Filter is 3 7-pole filter. The Weighting Bandpass Filters are designed to match certain international standards.
The filters plug onto the A2 assembly.
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Table 8B-2. Gain Summary for AC Measurements

Gain (dB)

Special Differential- Programmable
Function Input to-Single- Gain
Attenuator | Ended Amplifier Amplfier

1.1 —40 )

1.2 —40

1.3 =40

1.4 —40

1.5 —24

1.6 -24

1.7 —24
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1.10 -12
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Notch Filter (A3)

"The input to the Notch Filter is measured by the Pre-Notch RMS/Average Detector. The measured level is used
as the denominator in the distortion calculation and the numerator in the SINAD calculation. Its output also is
fed to the analog SINAD meter circuitry. The Pre-Notch RMS/Average Detector can be switched to respond to
the true rms or the absolute average value of the input voltage by Special Function 5.

The Notch Filter is a state-variable filter, that is, a filter which is formed by combining various circuit blocks
which perform simple mathematical functions (amplifieation, inversion, summation, and integration). A simplified
diagram of the basic filter is shown in Figure 8B-1. The transfer functions at various points in the diagram are
also given. Band-reject, bandpass, high-pass, and low-pass responses are all generated by the circuit. The output
of the circuit diagram is Vo (the notch filter output).

In actual use, the circuit is configured to obtain three types of responses: band-reject or notch (in the SINAD,
distortion, and distortion level measurement modes), bandpass (in Special Function 44.3), and flat (in the other ac
meagurement modes). Referring now to Block Diagram 2, the transfer function has a notch filter response when
both switches at the input to the Sum and Qutput Amplifier are closed. The transfer function has a bandpass
response when the path from the input to the Sum and Output Amplifier is open. The transfer function has a
flat response when the path from Integrator 1 to the Sum and Output Amplifier is broken.

In the notch-filter configuration, the notch frequency is coarse tuned by adjusting w, in the simplified diagram
(Re and Cs in Integrators 1 and 2). This is done by the Controller. Coarse tuning accuracy is about 8%. Special
Functions 53 and 54 can be used to manually set the tuning of the Notch Filter. The damping factor o is fixed
and is approximately equal to 0.15. (Thus the low- and high-pass filters are underdamped.} To improve the depth
of the notch, the phase and level of the output of the Notch Filter are sensed. The phase and level error voltages
then correct the tuning and balance by controlling the amount of signal of the appropriate magnitude and phase
injected into Sum Amplifier 2. (The amplifier is not depicted in Figure 8B-1. It iz a summing amplifier inserted
before Integrator 2.) Operation of the fine-tune and balance circuit is independent of the Controller.

Figure 8B-2 shows the essential parts of the phase and level sensing circuits and the associated waveforms. The
input to the eircuit (Viygron ) comes from the output of the Notch Filter after being amplified by the combination
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Table BB-3. Summary of Attenuator Switching

Post-Notch Amplifier

Attenuation {dB)

Gain
{dE)

Special
Function

Attenuator
1

Attenuator
2

Attenuator
3

0
20
40
60

3.1
3.2
33
3.4

20
20
0
0

20
20
0

0

20
0
20
0

Model 29038

results and setting the gain of the Output Amplifier. In the rms configuration the circuit is an analog computer
consisting of a full-wave rectifier, log amplifier, and antilog amplifier and filter.

The Qutput Overload Detector compares the output of the Qutput RMS/Average/Quasi-peak Detector with a
reference and sets the Output Amplifier gain to 0 dB if an overload is sensed (unless defeated by Special Function
3).

The SINAD Log Ratio Meter Amplifier produces an output voltage which is the log of the ratio of the outputs of
the Pre-Notch and Output RMS/Average/Quasi-peak Detectors. The amplifier drives a Meter Transconductance
Amplifier which converts the log-ratio voltage to a current which drives the front-panel SINAD meter.

The state of the Meter Peg/Off Switch is set by the Controller. If the SINAD reading exceeds 18 dB (or 24
dB when Special Function 7.1 is invoked), the switch is set to peg (force off scale) the meter. If the SINAD
measurement mode has not been selected, the meter is awitched off. Special Function 45.1 enables the meter for
all a¢ measurement modes.

The Voltmeter Input Selector selects one of the de inputs into the Voltage-to-Time Converter. The Ripple Filters
on lines from the Input to Output BRMS Detectors add low-pass filtering to reduce display fluctuation on noisy
measurements. The output from the Quiput RMS/Average/Quasi-peak Detector is also heavily filtered by the
SINAD Filter in the SINAD measurement mode.

The output of the selector is the reference input for a Comparator. The Comparator’s other input is & constant
slope ramp. The ramp is initiated by the Controller. As the ramp rises, the Counter counts the time-base reference
{2 MHz). When the ramp voltage equals the level of the reference input, the Comparator signals the Counter
to stop counting. The accurmulated count is proportional to the dc voltage. Ground is measured before each
reading and subiracted from the DC Voltmeter measurement to elirninate the effect of offsets. The ratnp beging
at approximately —6V, which permits measurement of negative voltages.
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Model 89038

TROUBLESHOOTING

General

Procedures for checking the measurement circuits of the instrument are given below. The blocks or points to
check are marked on the block diagram by a hexagon with a check mark and a number inside, for example 3.
The procedures assume that the source is working properly. A second audio source is needed only if distortion is
out of specification and it cannot be determined whether the instrument’s source or distortion measurement is
at fault. Before performing any check, perform all the checks on Service Sheet BDI.

Equipment

Audio Analyzer HP 89038 or HP 330A
Oseillpseope HFP 1740A

Input Amplifier Check

This check does not test the Quer-Voltage Protection. If the Ouver-Voltage
Protection is suspected to be faulty, see Service Sheet 1.

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and OUTPUT switches
to ground. Set IMPEDANCE to 6000. Key in AMPTD 3 V. Connect the HIGH QUTPUT to the HIGH INPUT
through a tee adapter.

2. Connect a high-impedance, ac coupled oscilloscope to the tee at the HIGH INPUT. Use the oscilloscope’s
vertical gain controls to adjust the display amplitude for 5 divisions peak-to-peak deflection of the sinnsoidal
signal. (The period of the signal should be 1 ms.)

3. Connect the oscilloscope to A2TP5 (SING END). Key in the Special Functions listed in Table 8B-4. For each
setting, increase the oscilloscope’s vertical gain by the amount indicated. The peak-to-peak amplitude, displayed
on the oscilloscope, should be within the limits indicated. If faulty, see Service Sheet 1 and check the High Input
Attenuator.

Table 8B-4. Amplitude Limits at A2TP5, Step 3

Total Change Amplitude Limits (divisions pk-pk)
Special in Oscilloscope
Function Vertical Gain Minimum Maximum
1.11 w1 49 51
1.8 *x1 1.2 1.3
1.5 %10 3.0 33
1.1 100 4.8 52

4. Set the INPUT switch to FLOAT. Connect the HIGH OUTPUT to the LOW INPUT. Short the HIGH INPUT
to ground.

5. Key in the Special Functions listed in Table 8B-5. For each setting, decrease the oscilloscope’s vertical gain
by the amount indicated. The peak-to-peak amplitude, displayed on the oscilloscope, should be within the limits
indicated. If faulty, see Service Sheet 1 and check the Low Input Attenuator.

6. On the Audio Analyzer, key in AMPTD .1 V. Readjust the oscilloscope’s vertical gain for a display of 5 divisions
peak-to-peal,

7. Reduce the oscilloscope’s gain by a factor of 10, Key in the Special Functions listed in Table 8B-6. The
peak-to-peak amplitude displayed on the oscilloscope should be within the limits indicated. If faulty, see Service
Sheet 1 and check the Differential-to-Single-Ended Amplifier.
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Table 8B-5. Amplitude Limits at A2TP5, (/1) Step 5

Special
Function

Total Change
in Qscilloacope
Vertical Gain

Amplitude Limits (divisions pk-pk)

Minimum

Maximum

1.1

1.5

1.8
1.11

1
=10
=100
=100

4.8
3.0
1.2
4.9

5.2
33
1.8
5.1

Tuble 8B-6. Amplitude Limits at A2TP5, (/1) Step 7

Amplitude Limits {divisions pk-pk)

Special

Function

1.15
117
1.19

1.2
3.0
4.8

1.3
3.3
5.2

Model 8903B

8 On the Audio Analyzer, key in 1.11 SPCL. On the oscilloscope, set the gain back to x1. (Check that the
waveform is still 5 divisions peak-to-peak.)

9. Connect the oscilloscope to A2TP4 (PGM AMP). On the Audio Analyzer, key in the Special Functions listed
in Table 8B-7. For sach =etting, decrease the oscilloscope’s gain by the amount indicated. The peak-to-peak
amplitude, displayed on the oscilloscope, should be within the limits indicated. If faulty, see Service Sheet 2 and
check the Programmable Gain Amplifier,

Table 8B-7. Amplitude Limits at A2TP4, (/1) Step 9

Total Change
in Osacilloacope
Vertical Gain

Amplitude Limits (divisions pk-pk)

Special

Function Minimum Maximum

1.1
112
1.13
1.4

*x1
*1
+10
=10

4.8
7.7
1.2
1.9

52
8.2
1.3
21

10. On the Audio Analyzer, key in 1.11 SPCL. On the oscilloscope, set the gain back to x1. (Check that the
waveform is still 5 divisions peak-to-peak.)

11. Connect the oscilloscope to AZTE3 (OUT). The oscilloscope display should be between 4.9 and 5.1 divisions
peak-to-peak, If faulty, see Service Sheet 2 and check the Weighting Bandpass and High-Pass Filters.

12. On the Audio Analyzer, key in AMPTD 300 mV. Decrease the vertical gain of the oszcilloscope for a display
of b divisions peak-to-peak.

13. On the Audio Analyzer, key in the frequencies and the weighting bandpass or high-pass filter indicated in
Tahle S8B-8 for the filters installed in the instrument. (If no filter options are installed, go an to the next step.)
For each setting, the peak-to-peak amplitude, displayed on the oscilloscope, should be within the limits indicated.
If faulty, see Service Sheets 2, 2A, and 2B, and check the Weighting Bandpass and High-Pass Filters.
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m Table 8B-8. Amplitude Limits at A2TP3, {41) Step 13

Weighting Bandpass Source Amplitude Limits (divisiona pk-pk)
or High-Pass Frequency
Filter (Hz) Minimum Maximum
400 Hz HIGH-PASS 1 000 49 5.1
400 25 4.5

CCITT WEIGHTING 800 4.8 52
300 12 1.8
3000 2.2 a1

CCIR WEIGHTING 6 300 2.0 2.1"
200 0.2 1.1
10 000 1.2 1.4

C-MESSAGE WEIGHTING 1000 4.9 5.1
500 1.8 25
3000 31 4.5

CCIR/ARM WEIGHTING 6 300
200 0.5 0.6
10 000 6.2 74

“A" WEIGHTING 1 000 4.9 5.1
200 1.3 1.5
10 000 3.4 4.1

*Reduce the oscilloscope’s vertical gain by 10.

14. On the Audio Analyzer, set the Weighting Bandpass or High-Pass Filter off if one is on. Key in FREQ 1 kHz
and AMPTD 1 V. Conpect the oscilloscope to A2TP4 (PGM AMP). Adjust the oscilloscope’s vertical gain for
7.1 divisions peak-to-peak amplitude.

15. DC couple the oscilloscope and connect it to A2TP2 (RMS). The waveform ghould be a de¢ voltage between
2.4 and 2.6 divisions (with respect to ground). If faulty, see Service Sheet 2 and check the Input Range Detector.

18. If the Audio Analyzer has the CCIR Weighting, CCIR/ARM Weighting, or “A” Weighting Filter, key in the
filter. The de voltage should be within the limits given in Table 8B-9. If faulty, see Service Sheet 2 and check the
Input Range Detector and the respective Weighting Bandpass Filter.

Table 8B-9. Amplitude Limits at A2TF2, Step 16

Amplitude Limits {divisions)

Weighting Filter
Minimum Maxintum
CCHR WEIGHTING 0.9 1.1*
CCIR/ARM WEIGHTING 5.1 b4
“A" WEIGHTING 3.0 3.2

* Reduce the oscilloscopa's vertical gain by 10.

17. Set the oscilloscope for 2 V/division. On the Audio Analyzer, set the Weighting Bandpass or High-Pass Filter
off. Key in 1.12 SPCL. Key in AMPTD 5.1 V. The voltage, displayed on the oscilloscope, should be approximately
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8.1 Vde. (Ignore the display.) If faulty, see Service Sheet 2 and check the Input Range Detector and Input Overload
Detector.

18. On the Audio Analyzer, key in AMPTD 5.5 V. The voltage should drop to approximately 0 Vde. The display
should show Error 30. If faulty, see Service Sheet 2 and check the Inmput Range Detector and Input Overload
Detector,

19. On the Audio Analyzer, press AUTOMATIC OPERATION. Press S (Shift) DC LEVEL. Key in 2.3 SPCL to
set the dc level range to 16V. Connect the oscilloscope to A2TP5 (SING END).

20. Connect ABTP16 (+5V) to the LOW INPUT. The oscilloscope should show a de voltage approximately 1.25
Vde. If faulty, see Service Sheet 1 and check the AC/DC Switch.

21. Press AC LEVEL. The oscillogcope should show a de voltage of approximately 0 Vde. If faulty, see Service
Sheet 1 and check the AC/DC Switch.

22, Remove the short from the HIGH INPFUT. Remove the connection from the LOW INPUT and connect it to
the HIGH INPUT. Set the INPUT switch to ground. The oscilloscope should remain as in step 21. If faulty, see
Service Sheet 1 and check the AC/DC Switch.

23. Press 5 DC LEVEL. Key in 2.3 SPCL again. The oscilloscope should show a de voltage approximately —1.25
Vdc. If faulty, see Service Sheet 1 and check the AC/DC Switch.

Notch Filter Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and OUTPUT switches
to ground. Set the 80 kHz LOW PASS filter off. Key in AMPTD 8 V and FREQ 98.7 Hz. Key in 1.11 SPCL to
set the input to 3V range. Key in 53.0 SPCL to set the Notch Filter to its lowest frequency range. Key in 54.115
SPCL to set the Notch Filter Coarse Tune near the middle of its range (approximately 93.7 Hz) Connect the
HIGH QUTPUT to the HIGH INPUT.

2. Connect a high-impedance, ac coupled oscilloscope to A2TP3 (OUT). The waveform on the oscilloscope should
be 4 sine wave with a amplitude between 8 and 9 Vpp and a period of approximately 10 ms. If faulty, see (/1)
Input Amplifier Check.

3. Use the oascilloscope’s vertical gain controls to adjust the display amplitude for 5 divisions peak-to-peak
deflection of the signal.

4. On the Audic Analyzer, connect A3TF3 (TUNE) and ASTP4 (BAL) to A3TP1 (GND) to defeat the fine tune
and balance control. Connect the oscilloscope to A3TP5 (BP OUT). The peak-to-peak amplitude, displayed on
the oscilloscope, should be between 4.7 and 5.3 divisions. If faulty, see Service Sheet 3 and check Sum Amplifiers
1 and 2 and Integrators 1 and 2.

5. Connect the oscilloscope to ASTP7 (OUT). The peak-to-peak amplitude, displayed on the oscilloscope, should
be between 4.9 and 5.1 divisions. If faulty, see Service Sheet 3 and check the Sum and Qutput Amplifier.

6. On the Audic Analyzer, key in 44.3 SPCL to set the Notch Filter to the bandpass mode. The peak-to-peak
amplitude, displayed on the oscilloscope, should be between 4.7 and 5.3 divisions. The amplitude display on the
Audio Analyzer should read between 2.8 and 3.2V, If the oscilloscope waveform is faulty, see Service Sheet 3 and
check the Sum and Output Amplifier. If the amplitude display is faulty, see Output Amplifier Check and Voltmeter
Check.

7. On the Audic Analyzer, key in the Special Functions listed in Table 8B-10. For each setting, key in the first
frequency, set RATIO off (if on), and, after settling, note the displayed amplitude. Then press RATIO to establish
a ratio reference. Key in the other two frequencies, and after settling, note the relative amplitude. The levels should
be within the limits indicated. If faulty, see Service Sheet 3 and check Sum Amplifiers 1 and 2 and Integrators 1
and 2,

8. On the Audio Analyzer, key in 53.2 SPCL. Key in the frequencies listed in Table 8B-11. For each setting, key
in the pair of Special Functions indicated. After keying in the first member of the pair of Special Functions, press
RATIO twice to establish a new ratio reference. After keying in the second Special Function, the amplitude read
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NOTES

1. When an optional plug—in filter assembly is in the left-most
position (Fiiter 1), it is designated as assembly AZ2A1. When
an optional plug~in filter assembly is in the right-most pos-
ition (Filter 2}, it is then designated as assembly A2AZ2.
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Service Model 8903R

14. Remove the ground from A3TP4. The amplitude display should read 1% or less. If faulty, see Service Sheet 3
and check the Sum Amplifier and Service Sheet 4 and check the balance control cireuits.

15. On the Audio Analyzer, key in 41.0 SPCL. Key in AMPTD 3 V. Press DISTN. The amplitude display should
read 0.01% or less. If the level is slightly out of limit, perform the Noteh Filter Tune and Balance Adjustment,
paragraph 5-12. Otherwise, the Notch Filter is functioning, but the automatic tuning sequence is faulty. See
Service Sheet BD4 and check the Counter.

Qutput Amplifier Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and OUTPUT switches
to ground. Set the 80 kHz LOW PASS filter off. Key in AMPTD 300 mV. Key in 1.11 SPCL to set the input to
the 3V range. Key in 3.1 SPCL to set the output to the least sensitive range. Connect the HIGH OUTPUT +to
the HIGH INPUT.

2. Connect a high-impedance, ac coupled oseillogeope to ASTP7 (QUT). The waveform on the oscilloscope should
be a sine wave with an amplitude between 800 and 800 mVpp and a period of approximately 1 ms. If faulty, see
Notch Filter Check.

3. Use the oscilloscope’s vertical gain controls to adjust the display amplitude for 5 divisions peak-to-peak
deflection.

4. Connect the oscilloscope to A4TP8 (AMP 1). The peak-to-peak amplitude, displayed on the oscilloscope, should
be between 2.4 and 2.6 divisions. If faulty, see Service Sheet 5 and check Attenuator 1 and Amplifier 1.

5. On the Audio Analyzer, key in AMPTD 30 mV. Key in 3.3 SPCL. The peak-to-peak amplitude, displayed on
the oscilloscope, should be between 2.4 and 2.6 divisions. If faulty, see Service Sheet 5 and cheeck Attenuator 1.

6. Connect the oacilloscope to A4TP6 (AMP 2). The peak-to-peak amplitude, displayed on the oscilloscope, should
be between 4.8 and 5.2 divisions. If faulty, see Service Sheet 5 and check the Low-Pass Filters.

7. Connect the oscilloscope to A4TP5 (AMP 3). Decrease the vertical gain of the oscilloscope hy a factor of 10.
The peak-to-peak amplitude, displayed by the oscilloscope, should be between 4.8 and 5.2 divisions. If faulty, see
Service Sheet 5 and check Attenuator 2 and Amplifier 3.

8. On the Audio Analyzer, key in AMPTD 300 mV. Key in 3.2 SPCL. Increase the vertical gain of the oscilloscope
by a factor of 10. The peak-to-peak amplitude, displaved on the oscilloscope, should be between 4.8 and 5.2
divisions. If faulty, see Service Sheet 5 and check Atterator 2,

9. Connect the oscilloscope to AdTP4 (AMP 4). Decrease the vertical gain of the oscilloscope by a factor of 10.
The peak-to-peak amplitude, displayed on the oscilloscope, should be between 4.8 and 5.2 divisions. If faulty, see
Service Sheet 5 and check Attenuator 3, the Buifer, the High-Pass Filter, and Amplifier 4.

10. On the Audio Analyzer, key in 3.1 SPCL. Increase the vertical gain of the oscilloscope by a factor of 10.
The peak-to-peak amplitude, displayed on the oscilloscope, should be between 4.8 and 5.2 divisions. If faulty, see
Service Sheet 5 and check Attenuator 3.

11. On the Audio Analyzer, key in FREQ 80 kHz. Set the 80 kHz LOW PASS filter on. The peak-to-peak
amplitude, displayed on the oscilloscope, should be between 3 and 4 divisions. If faulty, see Service Sheet 5 and
check the 30 kHz Low-Pass Filter.

12. On the Audioc Analyzer, key in FREQ 30 kHz. Set the 30 kHz LOW PASS filter on. The peak-to-peak
amplitude, displayed on the oscilloscope, should be between 3 and 4 divisions. If faulty, see Service Sheet 5 and
check the 30 kHz Low-Pass Filter,

13. On the Audioc Analyzer, key in 55.0 SPCL, 56.15 SPCL, and 57.140 SPCL to set the internal source to 13 Hz.
The peak-to-peak amplitude, displayed on the oscilloscope, should be between 4.6 and 5.4 divisions, If faulty, see
Service Sheet 5 and check the High-Pass Filter.

14. On the Audio Analyzer, key in 0.435 SPCL to insert the 13 Hz High-Pass Filter. (Ignore the displays.) The
peak-to-peak amplitude, displayed on the oscilloscope, should be between 3 and 4 divisions. If faulty, see Service
Sheet 5 and check the High-Pass Filter.
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Voltmeter Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and OUTPUT awitches
to ground. Key in AMPTD 300 mV. Key in 1.11 SPCL to set the input to the 3V range. Key in 3.2 SPCL to set
the output to the 20 dB range. Connect the HIGH OUTPUT to the HIGH INPUT.

2. Connect a high-impedance, ac coupled oscilloscope to A4TP4 (AMP 4). The waveform on the oscilloscope
should be a sine wave with an amplitude between 8 and 9 Vpp and a period of approximately 1 ms. If faulty, see
3 Output Amplifier Check.

3. DC couple the oscilloscope and connect it to A4TF1 (DC QUT). The waveform should be a de voltage between
2.8 and 3.2 Vde. If faulty, see Service Sheet 6 and check the QOuiput RMS/Average/Quasi-peak Detector.

4. On the Audio Analyzer, key in AMPTD 400 mV. Key in 0.76 SPCL to enable readback of the Qutput Overload
Detector. The displays should read 0000 0000. If faulty, see Service Sheet 6 and check the Output Overload
Detector.

5. On the Audio Analyzer, key in AMPTD 420 mV. Key in 0.76 SPCL. the displays should read 0001 0000. If
faulty, see Service Sheet 6 and check the Output Overload Detector.

Hint: Because of the hysteresis in the Output Overload Detector, it will be necessary to key in AMPTD 300 mV
first if it i3 desired to repeat steps 4 and 5.

6. On the Audio Analyzer, key in AMPTD 300 mV. Connect the oscilloscope to A4TP9. The waveform should
be a pulse waveform switching between 0 Vde and 2.9 to 3.1 Vde. If faulty, see Service Sheet 7 and check the
Voltrneter Input Selector,

7. The right display should read between 0.29 and 0.31V. If faulty, see Service Sheet 7 and begin troubleshooting
with the Voltage-to-Time Converter.

Hint: If the other inputs to the Voltmeter Input Selector are suspected to be faulty, see Service Sheet 7 and check
the Voltmeter Input Selector.

8. On the Audio Analyzer, press SINAD. Key in AMPTD 3 V. Key in 3.0 SPCL. Key in 45.1 SPCL to enable the
SINAD meter. The amplitude display should read greater than 80 dB. The SINAD meter should read beyond full
scale. Tf the amplitude display is faulty, see (v/2) Notch Filter Check. If the SINAD meter is faulty, see Service
Sheet 6 and check the SINAD meter circuits.

9, On the Audio Analyzer, key in 6.1 SPCL to hold the Notch Filter at ita present setting. Key in FREGQ 900 Hz.
The amplitude display should read between 15 and 20 dB, but more importantly, the SINAD meter should agree
with this reading to within 1 dB. If the SINAD meter is faulty, see Service Sheet 6 and check the SINAD meter
cireuits.

10. On the Audio Analyzer, key in (.524 SPCL. The SINAD meter should read beyond full scale. If faulty, see
Service Sheet 6 and check the Meter Peg/Off Switch.

11. On the Audio Analyzer, key in 0.528 SPCL. The SINAD meter should read between 0 and +0.5 dB. If faulty,
see Service Sheet 6 and check the Meter Peg/Off Switch.

{(v5) Pre-Notch RMS/Average Detector Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 3 V. Key in 1.11 SPCL to set the input to the 3V range. Connect the HIGH QUTPUT
to the HIGH INPUT.,

2. Connect a high-impedance, ac coupled oscilloscope to A2TP3 (OUT). The waveform on the oacilloscope should
be a sine wave with a amplitude between 8 and 8 Vpp and a period of approximately 1 ms. If faulty, see
Input Amplifier Check.

3. Use the oscilloscope’s vertical gain controls to adjust the display amplitude for 5 divisions peak-to-peak
deflection of the signal.
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4. DC ¢ouple the oscillogeope and conneet it to A2TP15 (RMS82). The waveform should be a de voltage between
1.7 and 1.8 divisions. If faulty, see Service Sheet 3 and check the RMS Detector.

4. On the Audio Analyzer, key in 5.2 SPCL to switch to the Average Detector. The waveform should be a dc
voltage between 1.7 and 1.8 divisions. If faulty, see Service Sheet 3 and check the Average Detector.
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PRINCIPLES OF OPERATION---SERVICE SHEET 1

SERVICE SHEET 1---A2 Input Amplifier Assembly (Input Circuits)
PRINCIPLES OF OPERATION
Generat

This portion of the Input Amplifier Assembly (A2) contains the AC/DX(C Switeh, Input Attenuator, Over-Voltage
Protection, and Differential-to-Single-Ended Amplifier. These and the other circuits on the Input Amplifier
Assembly condition the signal to be suitable to drive the Notch Filter and Output Amplifier.

Input Circuits and Input Attenuator

The signals at the HIGH and LOW INPUT connectors are filtered by RFI filters A13L2 and A13CI16 and
AT3L3 and A13CL5. The INPUT connectors are both floating. The LOW INPUT can be shorted to ground by
chassis part §3. The inputs are ac coupled by C2 and 88 except in the de level measurement mode where the
capacitors are effectively shorted by R2 and R104 which are switched in by K7.

The High and Low lnput Attenuators are identical. Only the High Input Attenuator will be discussed. The
attenuator is a set of two divider legs with four outputs which are selected by relays K4, K5, and K6 and
FET Q2. The two dividers present a combined input impedance of 100 kf. (R2 adds another 1 k£ for de
measurements.) R3 and R4 form a 12 dB divider, C3. C4, C6, C7, and RS compensate stray capacitance for
flattest frequency response. R6, R7, and R8 form a 24 and 40 dB divider. The 24 dB tap is at the junction of R7
and R8. €9, C10, C11, C12, and RY frequency compensate the 24 dB divider. In addition, C8, C109, and R96
are switched in by Q3 to frequency compensate the 40 dB divider. For input levels below 3V, the attenuation
is set 1o 40 dB.

Over-Voltage Protection

The Qver-Voltage Protection clips the input signal on either high or low path when the signal exceeds a
magnitude of 153V, The circuit for both paths is identical.

Using the high path as an example, the clipping diodes are CR9, CR10, CRII, and CRIZ, VR! and VR2
refercnce the clipping diodes to +12 and —12V. Follower amplifier U7 feeds the signal through C20 and C21 to
ihe clipping diodes to prevent ac modulation of the capacitance of the clipping diedes to eliminate distortion,
The signal from vollage divider R108 and R112 is fed to the Input Overload Detector (see Service Sheet 2).

Differential-to-Single-Ended Amplifier

U6, U12, and U5 convert the differential signal from the High and Low Input Attenuators to a single-ended
signal (that is, one that is referenced to ground). The differential gain of U6 and Ul2 is programed by K1 and
K2 as cataloged in Table §B-12. In the dc level measurement mode, only 0 dB gain is used.

Tahle 8R-12. Gain of the Differeatial-to-Single-Ended Amplifier

State of K1

State of K2

Gain (dB)

Qpen
Open
Closed
Closed

OGpen
Closed
QOpen
Closed

o
B
16
20

U5 subtracts the output of Ué from U1I2, [ts gain with respect to the output of U6 is — I; its gain with respect
to U2 is +1 if the divide-hy-lwo voltage divider (R41, R42, and R43) is taken into account. R43 is adjusted to
equalize the two gains and thus reject the common-mode signal, €25, C26, C27, and C32 flatten the frequency
response of the two amplifiers. Dual FETs Q7 and Q9 provide a high input impedance. Dual FETs Q8 and
(310 minimize high-frequency distortion generated by ac modulation of the drain-to-gate capacitance of Q7
and Q9.
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Relay Drivers

U5 is a TTL octal peripheral driver capable driving the relays. The relays energize when the relay-driver .’/
outputs go low. The diodes across the relay coils suppress the inductive transient generated by the coil when
the current is interrupted. Ul4 decodes the attenuation control lines for the 40 dB attenuator.

Humidity Sealing

The area surrounding the relays of this assembly have been coated with a humidity seal, The area is marked
on the circuit board. If components in the sealed area are replaced, it is recommended that solder flux nos be
removed and that a humidity sealant (such as HP 8500-3266) be applied with a cotton swab over the affected

ared,




Model 3903B Service
TROUBLESHQOTING---SERVICE SHEET 1

TROUBLESHOOTING
General

Procedures for checking the Input Amplifier Assembly are given below, The circuits or points to check are
marked on the schematic diagram by a hexagon with a check mark and a number inside, for example, <3 In
addition, any points outside the labeled circuit area that must be checked are also identified. Fixed signals are
shown on the schematic also inside a hexagon, for example, <+1.9 10 +2.1 VDC ». Extend the board assembly
where necessary to make measurements. These procedures assume that the source is working properly.

Equipment

Oscilloscope HP 1740A
Test Qscillator HP 3310A

A7 Input Attenuator and AC/DC Switch Check

I, On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT switch to FLOAT and
the OUTPUT switch to ground. Key in AMPTD 3 V. Connect the HIGH QUTPUT to the HIGH INPUT.
Connect a high-impedance. ac coupled oscilloscope to the gate of Q7A.

2. Key in the Special Functions listed in Table 8B-13. For each setting the peak-to-peak amplitude should
be within the limits indicated. (The period of the signal should be approximately | ms.) If the signal level is
incorrect, also check the control signals indicated,

Tahble 883-13. Ampliinde Limits af the Gate of Q7A or Q9A, LA Steps 2 and 4

Oscilloscope Level {TTL} at U15 Pins
Check Special Display
Function (mvpp) 4, 16 17,3 6, 14
0 de 1.1 8100 to 8900 L H
12 dB 1.8 2000 to 2200 H H
24 dB 1.5 500 to 560 H L

Hint: Pin 1 of UL6A should be between +10 and +12 Vde, Pin 8 of UI4C should be a TTL high. Q2 and Q5
should be off.

3. Key in 1.1 $PCL to set the input attenuation 10 40 dB. The waveform should have an amplitude between 81
and 89 mVpp,

Hint: Pin | of UL6A should be between —15 and — 14 Vde, Pins 16, 14, and 3 of U15 should be TTL high. Pin
8 of U14C should be a TTL Jow, Q2 and Q5 should be on.

4. Connect the oscilloscope to the gate of Q9A, Cunnécl the HIGH QUTPUT to the LOW INPUT. Repeat
gteps 2 and 3. The results should be the same.

5. On the Audio Analyzer, key in 1.11 SPCL. Connect A§TP16 (+5V) to the LOW INPUT. The oscilioscope.
de coupled, should read 0 Vdc.

Hint: Pins § and 12 of U15A should be a TTL high. K7 should be open.

6. On the Audio Analyzer, press S (Shift) DC LEVEL. Key in 2.4 $PCL 1o set the input attenuation to 0 dB (in
the de mode). The oscilloscope should read approximately +5 Vde,

Hint: Pins 8 and 12 of UL5A should bre a TTL low. K7 should be closed.

7. Connect the oscilloscope to the gate of Q7A. Connect the HIGH QUTPUT to the HIGH INPUT. Press AC
LEVEL. Repeat steps 5 and 6. The results should be the same,

sB-17
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T Z > Over-Valtage Protection Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT switch to FLOAT. Key
in 1.11 SPCL to set the input amplifier gain to 0 dB,

2. Set the test oscillator to 1 kHz and level to approximately ! Yrms. Connect the output to the Audio Analyzer's
HIGH INPUT.

3. Connect a high-impedance, de coupled oscilloscope to the gate of Q7A.
4. Short A7TP6 (RS to ASTP16 (+5V) to inhibit the Input Overload Flip-Flop. (See Service Sheet 12.)

5. Increase the test oscillator level to approximately 30 Vpp. The waveform on the oscilloscope should appear
as shown in Figure §B-3.

Figure 8B-3. Waveform for <2 _» Steps 5 and 6

6, Connect the oscilloscope to the gate of Q9A, Connect the test oscillator to the LOW INPUT. The waveform
should appear as shown in Figure 8B-3.

/3 > Difterential-to-Single-Ended Amplifier

I. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument, Set the INPUT switch to FLOAT and
the QUTPUT switch to ground. Kev in AMPTD 80 mV. Connect the HIGH OQUTPUT to the HIGH INPUT,

2. Connect a high-impedance, ac coupled oscilloscope 1o the gate of Q7A. The waveform on the oscilloscope
should be between 216 and 236 mVpp. (The period of the signal should be | ms.)

3. Use the oscilloscope’s vertical gain controls to adjust the waveform amplitude for 2 divisions peak-to-peak.

4. Connect the oscilloscope to A2TP5 (SING END). Key in the Special Functions listed in Table §B-14. For
each setting, increase the oscilloscope’s vertical gain by the amount indicated. The peak-to-peak amplitude,
displaved on the oscilloscope, should be within the limits indicated. If the signal level is incorrect, also check
the control signals indicated.

5. Disconnect the HIGH TNPUT. Set the ozcilloscope to measure de voltage. The voltage should be between
—0.1 and +0.]1 Vde.

Hint: 1f the de voltage is only slightly out of limits, perform the Tupur DC Offset Adfustmoent, paragraph 5-10,

6. Connect the HIGH OUTPUT to the LOW INPUT, Set the oscilloscope back to the x| gain that begins step
4. Repeat step 4. The results should be the same.

§B-18
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Tahle 8B-14. Amplitude at AZTPS, <73 > Siep 4

Special
Function

Increase in
Oscilloscope
Vertical Gain

Amplitugde
Limits
(div pp)

Level (TTL) at U158 Pin

8 11

111
116
117
1.18

w0

»1
*10
#10

181021
47t05.3
1.2t01.3
191021

7. Using a tee adapter, connect the HIGH QUTPUT to the HIGH and LOW INPUTs in parallel. Key in
AMPTD 1 V. The waveform on the oscilloscope should have an amplitude less than 50 mVpp. (The waveform

may be non-sinusoidal.)

Hint: If the signal is only slightly out of limits, perform the Common-Mode Rejection Adjustmeni, paragraph 5-9,
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SERVICE SHEET 2---A2 Input Amplifier Assembly (Output Circuits)
PRINCIPLES OF OPERATION
General

This portion of the [nput Amplifier Assembly (A2) contains a stage of programmable amplification, the Weight-
ing Bandpass and High-Pass Filters, and the [nput Range and Overload Detectors. The output of the assembly
drives the Notch Filter.

Programmable Gain Amplifier

The input of the Programmable Gain Amplifier is ac coupled by €37 and C38. The amplifier itself is non-
inverting and has a gain as cataloged in Table 8B-15. (Only one switch is closed at a time.)

Tahle 88-15. Gain of the Prograsumable Gain Amplifier

Switch Closed | Gain (dB)
U11(2) 0
U11(4) 4
U11(3) 8
U11(1) 12

Weighting Bandpass and High-Pass Filters

The Weighting Bandpass and High-Pass Filters are optional plug-on filters used for specialized testing applica-
tions. None, one, or two filters can be installed. If no filter is installed, the filters are replaced by jumpers. See
Service Sheets 2A and 2B for a discussion of the filter circuits,

Input Range Detector

The Input Range Detector (U 1) is a true rms detector which senses the signal level at the input to the Weighting
Bandpass and High-Pass Filters. The output drives the dc voltmeter which is read by the Controller to determine
the setting of input gain. The detector is placed before the active filters to sense overloading, since the filters
can filter the overload signal components.

Since some filters have gain, the gensitivity of the detector is increased to match the filters, The Gain 1 and
Ciain 2 resistors in the filters set the overall detector sensitivity by setting the gain of U17,

Input Overload Detector

The Input Overload Detector produces a low output that resets the Input Overload Flip-Flop on the Latch
Assembly and sets the input Attenuators to 40 dB (see Service Sheets | and 12). The low is produced if the
output of the Input Range Detector exceeds §V or if the output of the Differential-to-Single-Ended Amplifier
or the signal from the Input Attenuators goes more positive than +7.5V or more negative than —7.5V. (See
Service Sheet 1)

Comparators U4 and U18 are wire-ORed in such a way that if any comparator senses an overload condition,
the INPUT OVLD line goes low. R76 and C61 add delay to the circuit that prevents the recognition of short-
duration overloads. R87 and C70 form a high-frequency interference filter,
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TROUBLESHOOQTING
General

Procedures for checking the Input Amplifier Assembly are given below. The circuits or points to check are
marked on the schematic dingram by a hexagon with a check mark and a number inside, for example, /3 In
addition, any points outside the labeled circuit area that must be checked are also identified. Fixed signals are
shown on the schematic also inside a hexagon. for example, <318 TO +2.1 VDC ». Extend the board assembly
where necessary to make measurements. These procedures assume that the source is working properly.

Equipment

Oscilloscope HE 1740A
/1 » Programmable Gain Amplifier Check

1, On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument, Set the INPUT and OUTPUT switches
to ground. Key in AMPTD [ V. Key in 1.11 SPCL to set the input gain to 0 dB. Connect the HIGH OUTPUT
to the HIGH INPUT.

2. Connect a high-impedance, ac coupled oscilloscope to A2TP5 (SING END). The waveform should be 2.7
to 2.9 Vpp. (The period of the signal should be approximately 1 ms.)

Hint: If the signal is faulty, see Service Sheet | and check the Differential-to-Single-Ended Amplifier.
3. Use the oscilloscope’s vertical gain controls to adjust the waveform amplitude for 2 divisions peak-to-peak.

4. Connect the oscilloscope to AZTP4 (PGM AMP). On the Audio Analyzer, key in the Special Functions listed
in Table 8B-16. For each setting the peak-to-peak amplitude should be within the limits indicated. If the signal
level is incorreet, also check the control signals indicated. (Checking U1l will require unplugging the leftmost
plug-on filter A2A1 or probing from the circuit side of A2))

Table 8B-16. Amplitide Limits ai A2TP4, {J1 > Siep 4

Amplitude Level (TTL) at U11 Pins
Special Limnits
Function {div pp) 16
0 111 19 to 2.1
4 112 301033
8 1.13 47 t0 3.3
12 1.14 7.6 to 8.4

< J2 » Weighting Bandpass and High-Pass Filters Check

{. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD | V. Key in 1.1} SPCL to set the input gain to 0 dB. Connect the HIGH OUTPUT
to the HIGH INPUT,

2. Connect a high-impedance, ac coupled oscilloscope to A2TP4 (PGM AMP). The waveform should be 2.7
to 2.9 Vpp. (The period of the signal should be approximately | ms.)

Hint: If the signal is faulty, check the Programmable Gain Amplifier.
3. Use the oscilloscope's vertical gain controls to adjust the waveform amplitude for 2 divisions peak-to-peak.
4. Conncet the oscilloscope to A2ZTP3 (OUT),

5. Set the source frequency as listed in Table §B-17. For each setting, press the appropriate filter key, The
peak-to-peak amplitude should be within the limits indicated.

§B-21
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Table 88-17. Amplitude at A2TP3, {J2 »Step 5

SOURCE Weighting Bandpass Amplitude
Frequency (Hz) or High-Pass Filter Limits (div pp)

1000 {Both Off or None) 1910 21
1060 HIGH PASS 400 Hz 19to 21
800 CCITT WEIGHTING 1.9to 21
6800 CCIR WEIGHTING 771086
1000 C-Message WEIGHTING 181t0 21
6800 CCIR/ARM WEIGHTING 411045
1000 "A" WEIGHTING 1.9 to 21

Hint: If the signal level is incorrect, check the control signals indicated in Table 8B-13, (Checking U10 will
require probing from the c¢ircuit side of A2.)

Table §B-18. Conrrol Signals, {J 5> Step 5 Hint

Position of Level (TTL) at U10 Pin
On-Filter 1 8 16
(Both Off) L H H
Left AZAT H L H
Right AZA2 H H L

Hint: If the signal is only slightly out of limits, petform the 400 Hz High-Pass and Weighting Bandpass Filters
Adiustment, paragraph 5-11.

Hint: See Service Sheet 2A or 2B for hints in checking the individual filters.

6. Perform the A udio Filrers Performance Test, paragraph 4-11 or the filter check portion of the simpler Basic
Funetional Checks, paragraph 3-10,

Hint: If the passband gain is correct but the frequency response is out of limits, check the frequency-response-
determining resistors and capacitors of the respective filter. See Service Sheet 2A or 2B.

(/3 > Input Range Detector Check

1, On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 1 V. Key in 1.11 SPCL to set the input gain to 0 dB. Connect the HIGH OUTPUT
to the HIGH INPUT.

2. Connect a high-impedance, ac coupled oscilloscope to A2TPS5 (SING END). The waveform should be 2.7
to 2.9 Vpp. (The period of the signal should be approximately | ms,)

Hint: If the signal is faulty, see Service Sheet | and check the Differential-to-Single-Ended Amplifier,
3. Use the oscillogscope’s vertical gain controls to adjust the waveform amplitude for 7.1 divisions peak-to-peak.

4. Connect the oscilloscope, de coupled, to A2ZTP2 (RMS). Press the appropriate filter key indicated in Table
8B-19. For each setting, the dc level (with respect to ground) should be within the limits indicated.

Hint: The sensitivity of the rms converter (U1) is 1 Ydc/Yrms. The gain of Ul7 is determined by R115 and the
Gain 1 or Gain 2 resistor of A2Al or A2A2 respectively. FET Q4 is on when filter A2Al is selected. (Pin 8§ of
Ullis a TTL low.) Switch 4 of U10 is on when filter A2A2 is selected. (Pin 16 of Ul0 is a TTL low.)
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Tuhle 8B-19. Level at A2TP2, <J3 > Step 4

Weighting Bandpass Amplitude

or High-Pass Filter Limitg (div dg)
(Both Off or None) 241026
HIGH PASS 400 Hz 24 to 26
CCITT WEIGHTING 24 to 26
CCIR WEIGHTING 09 to11”
C-Message WEIGHTING 24t 2§
CCIR/ARM WEIGHTING 51tob4
"AY WEIGHTING joto 32
* Reduce the oscilloscope's vertical gain by 10.

Input Overload Detectar Input

1. Unplug the A2A2 assembly, if present, to gain access to the components beneath. (Refer to Filter Board
Removal in Troubleshooting for Service Sheet 2A,

2. On the Avdio Analyzer, key in 410 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 1 V. Key in 1.11 SPCL to set the input gain to 0 dB, Connect the HIGH OUTPUT
to the HIGH INPUT.

3. Connect a high-impedance, d¢ coupled oscilloscope 1o AZTP3 (RME). The dc level should be between +0.9
and +1.1 Vdc,

Hint: 1f the signal is faulty, check the Input Range Detector.
4, Connect the oscilloscope or a logic probe to A7TPO (RS1), The signal should be a TTL high.
Hint: All outputs of U4 and U8 should be in the high (open) state,

5. Perform the following procedure, Each procedure should generate a TTL low at ATTP6. (Remaove the shorts
after each step is completed.)

a. Short out R8I, {This will also generate Error 30.)
b. Short pin 4 of U4A to +15V,
. Short pin 4 of U4A to —15V.
. Short pin 6 of UISB to +15V,
e. Short pin 6 of UL8B to — 15V,
. Short pin 9 of U18C to +15V,
. Short pin 9 of UL8C to --15V,
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SERVICE SHEETS 2A AND 2B---A2A1 and A2A2 Weighting Bandpass and High-Pass Filter
Assemblies

PRINCIPLES OF OPERATION

The Weighting Bandpass and High-Pass Filter Assemblies (A2A1 or A2A2) are optional audio filters which plug
onto the A2 Input Amplifier Assembly to filter the signal before being measured by the Pre-Notch RMS5/Average
or Output BMS/Average Detector. In general the filters are quite similar. The filters are active types composed
of multiple high-pass, low-pass, and bandpass sections. The CCITT Weighting Filter will serve as an example.

The CCITT Weighting Filter (sometimes referred to as a psophometric filter) is a complex collection of poles
and zeros which produces a bandpass response. UTA, UIB, UID, and their associated resistors and capacitors
have low-pass responses. U1C and its associated resistors and capacitors have a bandpass response. U9 on the
A2 Input Amplifier Assembly (see Service Sheet 2) and its associated resistors and capacitors have a high-pass
response. R8 and C5 is a single-pole, passive low-pass filter, C10 and R14 is a single-pole, passive high-pass
filter. R4 adjusts the overall filter gain.

Some filters, such as the *“A” Weighting Filter, have a resistor (R15) which increases the sensitivity of the Input
Range Detector. (See Service Sheet 2.)
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TROUBLESHOOTING

Begin troubleshooting the Weighting Bandpass and High-Pass Filter Assemblies by performing the Weighting
Bandpass and High-Pass Filters Check on Service Sheet 2, If the passband gain is faulty, check the input offset
on the individual ICs on the filter assembly using the following guidelines. (Note that A2U9 is part of a filter
stage. It lies behind A2A1 but can be probed from the circuit side or, if desired, A2Al can be move to the
position of A2A2 while A2U9 is checked. See Service Sheet 2.)

a. Where bias voltages are shown on the schematic diagram, the dec voltage should be within the limits
shown.

b. Where bias voltages are not shown on the schematic diagram, the differential offset voltage at between
the input pins should be within £15 mVdc.

c. If the offset exceeds these limits, check the polarity of the output of the IC. If the polarity corresponds
with the polarity of the input offset, the IC is probably good.

If the filters appear to work properly except that the frequency response is out of limits, check the frequency
response of the individual filter stages against the following plots. An easy way to do this is as follows.

a. Set the source to the desired frequency at 1V,

b. Set the LOW INPUT and OUTPUT switches to ground, Set IMPEDANCE to 5081, Connect the
HIGH OUTPUT to the HIGH INPUT.

¢. Connect an ac voltmeter to A2TP4 (PGM AMP). The voltmeter reading is a reference.

d. Connect the voltmeter to the output of the filter stage to be checked. The voltmeter reading relative
to the reading in step ¢ should agree with the plots in Figures 8B-4 to 8B-31 for the particular frequency
and filter stage. (Note that the plots use a logarithmic magnitude scale. The dB reading is 20 log (reading
of step d + reading of step ¢).}

Filter Board Removal

To remove a filter board assembly, turn the screw in each of the four plastic standoffs one-quarter turn counter-
clockwise, then work the board off the standoffs and interconnect plug. To install a board assembly, align the
board with the standoffs and the interconnect plug, then press the board into place. If the board hangs up on
a standoff, squeeze the top of the standoff with needle-nose pliers while pressing on the board. (The standoff
has memory and remains slightly spread apart.) Relock the standoffs by turning the plastic screws one-quarter
turn clockwise.
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SERVICE SHEET 3---A3 Notch Filter Assembly (Notch-Generating Circuits)
PRINCIPLES OF OPERATION

General

This portion of the Notch Filter Assembly (A3) contains the basic notch-generating circuitry which includes
two integrators, two sum amplifiers, and their control circuitry.

integrators

The two integrators are nearly identical. A simplified diagram of an integrator is shown in Figure 8B-32. For
Integrator 1, FETs Q30 through Q32 switch the feedback capacitors to change ranges. FETs Q14 through Q21
switch the input resistors to coarse tune the filker. The FETs are driven by the Notch Control Drivers whose
control inputs come from the Controller via the Latch Assembly (see Service Sheets 12 and [3),

Figure 88-32. Integraior Circuil
Sum Amplifiers

Sum Amplifiers | and 2 and the Sum and Output Amplifier sum various signals in the propertion and phase
relationship required by the state-variable design. (See the discussion of the Notch Filter on Service Sheet BD2.)
The Sum and Output Amplifier has inputs which are switched by FETs QI and Q12 to control the type of
filter response, namely, notch, bandpass, or flat. Q13 is a resistive match for the resistance of Q1 or QI12. Sum
Amplifier 2 injects the error signal from the notch Balance and Tune Multipliers to automatically fine balance
and tune the Notch Filter (see Service Sheet 4). The FETs are driven by the Notch Control Drivers,

Pre-Notch RMS and Average Detectors

The Pre-MNotch RMS and Average Detectors convert the ac signal at the input to the Noteh Filter, but following
the Weighting Bandpass and High-Pass Filters (see Service Sheet 2), to an equivalent de voltage measured by
the Voltmeter. The conversion can be either rms responding or average responding as selected by 119, Ul7 1s
the true rms converter. The Pre-Notch Average Detector is calibrated to output a d¢ voltage corresponding to
the rms value of a sine-wave inpul.

The average-responding converter consists of UI8A and associated components, which function as a full-wave
rectifier, and U18B and associated components, which function as a low-pass filter. Full-wave rectification
is produced by summing the half-wave-rectified current flowing through R100 with the un-rectified current
flowing through R98. The rectified current is weighted twice as heavily as the un-rectified current since R100
is half the value of R98. Since UI8A inverts as well as rectifies, the summing of currents is equivalent to a
subtraction,
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TROUBLESHQOTING

General

Procedures for checking the Notch Filter Assembly are given below. The circuits or points to check are marked
on the schematic diagram by a hexagon with a check mark and a number inside for example, </3 . In addition,
any points outside the labeled circuit area that must be checked are also identified. Fixed signals are shown
on the schematic also inside a hexagon, for example, < +1.8 TQ +2.1 VDC >. Extend the board assembly where
necessary to make measurements. These procedures assume that the source is working properly.

Equipment

Oscillogscope HP1740A

<_/1 > Notch Filter Check

1. On the Audio Analyzer, key in 41,0 SPCL to initialize the instrument. Press DISTN. Short pin 3 of U5 to
A3TPI (GND).

2. Connect a high-impedance. de coupled oscilloscope to A3TPS (BP QUT), A3TP6 (HP OUT), A3TP7 (OUT),
and A3TP14 (LP QUT) one at a time. The de offset level (superimposed on an ac signal) for each should be
between —200 to +200 mVdc.

3. On the Audio Analyzer, remove the short at pin 3 of U5, Short A3TP3 (TUNE) and A3TP4 (BAL) both to
A3TP] (GND).

4, On the Audio Analyzer, set the INPUT and QOUTPUT switches to ground. Key in AMPTD 2 V. Key in 1.11
SPCL to set the input gain to 0 dB. Connect the HIGH QUTPUT to the HIGH INPUT.

5. AC couple the oscilloscope and connect it to A2TP3 (QUT, see Service Sheet 2). Increment the Audio
Analyzer’s SOURCE amplitude to obtain exactly 6 Vpp on the oscilloscope.

Hint: The amplitude at A2TP3 should be approximately between 5 and 6 Vpp before adjustment. (The period
should be approximately 1 ms.)

6. On the Audio Analyzer, key in the SOURCE freguency and Special Functions listed in Table §B-20. For
each setting, measure the waveforms at the test point indicated. The peak-to-peak amplitude should be within
the limits indicated.

Hint: If the waveforms at A3TP14 only are faulty, check the Sum and Output Amplifier. See step 8 below.

Hint: If all waveforms are incorrect, check the Sum Amptifier, which should have a gain of 1 (from A3TP5 to
pint 6 of Ul and Sum Amplifier 1,

Hint: If mosl of the waveforms are incorrect, check the control voltages listed in Table 8B-21. If the control
signals are correct, measure the ac signal at the drains of FETs Q30 through Q35 at the corresponding SOURCE
frequency {choose { kHz for 33.1 SPCL). The drain voltage should be 0 Vrms when the FET is on. If these
signals are all correct, continue on with step 7.

7, On the Audio Analyzer, key in 53.1 SPCL. Key in the Special Functions and SOURCE frequencies listed in
Table 8B-22. For each setting, measure the ac signal on the sources of FETs Q14 through Q29. A signal should
appear on the source unless the FET is off, 0 Vrms should appear if the FET is on. If a signal is faulty, also
check the coutrol voltage listed in Table §B-22,

Hint: If an attempt is made to switch on an FET which has faited to an open state, signals will usually appear
on the sources of QI4 through Q21 but not Q22 through Q29.

8. On the Audio Analyzer, key in FREQ | kHz, 53.1 SPCL, and 54.147 SPCL. Connect the oscilloscope to
AJTP7 (OUT).

§B-32

w
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Table 88-20. Volrage ar AITP3, 6, 7, and 14, < J1 > Siep 6

Special
Functions

SCURCE

Voltage Limits (Vpp) at

Frequency
(Hz)

A3TPS

A3ITPG

AITP7

A3TP14

53.1 and 54.147

53.0

53.2

53.3 and 54,108

1 000
3 000
200
126

8 000

47 Q00

48to 72
3 to 05
03t0 05
48t07.2

48to 7.2

48t07.2

48t 7.2
161024
0.1
48tc7.2
48072

48t 7.2

<12
48t07.2
48to72

<1.2

<12

<1.2

48t07.2
<03
16to24
48to7.2
48ta072

48t0a72

Table 813-21. Voliage ai A3U16, < J1 > Step 6 Hint

Level (Vdc) U16 Pin

Special FETs On

Function | 2 3
53.0 0 —15 —15
531 —15 0 —15
53.2 w15 15 0

33.3 —13 =15 —15

Q31, Q34

Q30, Q33

32, Q33
Nong

Tuhle 88-22. Levels at A3Q 4 through A3029, < /1 > Step 7

Leve! (Vde) at U14 Pin

SOURCE
Special Frequency FETs On
Function (Hz) 14 2 1 1 33 14
5341 20 Q2, Q2% —15 —15 —15 —15 =15 0
54.2 20 Q20, Q28 -15 —15 15 —15 ¢ —15
244 Q19, Q27 -15 —15 —15 —15 -15
54.8 50 Q18, Q28 -15 —15 —15 —15 —15
54,16 Q17, Q25 —15 —15 0 —15 --18
54.32 a6 Q24 —15 0 —15 ~15 —15
54.64 Q15, Q23 0 —15 —15 =15 =15
54.128 14, Q22 - 15 ~-15 —15 -15 —15
54.255 All 0 0 0 0 0

Level (Vdc) at U15 Pin

9, On the Audio Analyzer, key in the Special Funetions listed in Table 8B-23. For each setting, the peak-to-peak
amplitude, observed on the asciltoscope, should be within the limits indicated. If the signal ts faulty. also check
the control signals indicated.

10, Sce Service Sheet 4 and check the Notch Filter tune and balance,
< /2 » Pre-Notch RMS and Average Detectors Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT und QUTPUT switches
to ground. Keyvin AMPTD | V. Kevin .11 SPCL to set the input gain to 0 dB, Connect the HIGH QUTPUT
to the HIGH INPUT,
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Table 88-23. Voltage at A3TP7, {J1 > Step 9 ‘

Notch Level at Level (Vdc) at U110 Pin

Filter Special A3TP?7

Made Function (Vpop) 1 2
Notch 441 <21 0 0
Flat 44,2 541066 0 ~15
Bandpass 44.3 481t07.2 0

2. Connect a high-impedance, ac coupled oscilloscope to A2TP3 (QUT). The waveform should be 2.7 to 2.9
Vpp. (The period of the gignal should be approximately | ms.)

Hint; If the signal is faulty, see Service Sheet 2 and check the Programmable Gain Amplifier.
3. Use the oscilloscope’s vertical gain controls to adjust the waveform amplitude for 7.1 divisions peak-to-peak.

4. Connect the oscilloscope, d¢ coupled, to A3TP15 (RMS2). The dc level observed on the oscilloscope should
be between 2.4 and 2.6 Vdc¢, Grounding pin 6 of U18B should have no effect.

Hint: Pin 15 of U19 should be a TTL low,

5. On the Audio Analyzer, key in 5.2 SPCL. The dc level observed on the oscilloscope should be between 2.4
and 2.6 Vdc. Grounding pin 6 of U18B should cause the voltage to be about —15 Vde.

Hint: Pin 15 of U19 should be a TTL high.
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SERVICE SHEET 4---A3 Notch Filter Assembly (Tune and Balance Circuits)
PRINCIPLES OF OPERATION
General

This portion of the Notch Filter Assembly (A3) contains the notch balance and tune circuitry that improves
the depth and tuning accuracy of the notch.

Chopper Circuits

The Tune Comparator and Chopper are driven by the signal from Integrator 2 (see Service Sheet 3). This signal
is in quadrature with the fundamental of the input to the Notch Filter. The Balance Comparator and Chopper
are driven by the signal from Integrator | This signal is in phase with the fundamental of the input to the
Notch Filter. The Tune and Balance Comparators drive the chopper FETs (Q4 and Q3) so that they switch
at the zero crossings of the comparator inputs, When the outputs of the comparators go high (for example,
when their open-collector outputs shut off), the FETs switch on {short circuit) because the gates are grounded
through R46 or R48, When the comparators go low, putting a large negative voltage at the FET gates, the FETs
switch off.

The current from the Tune (or Balance) Chopper and the Inverting Amplifier are summed together at the
inverting (=) input of the Tune {(or Balance) Integrator, The chopper current is weighted by a factor of two
because the path resistance from the chopper is about half of the path resistance from the Inverting Amplifier,
When Gain Switch Q2 is off, the Tune Chopper’s path resistance is R49 in series with R54; the Inverting
Amplifier’s path resistance is R60. When Q2 15 switched on, the current in both paths increases by about a
factor of ten. R53 is now in parallel with R34, and R38 with R60. This increases the Tune Integrator gain by
a factor of ten and compensates for a 20 dB reduction in attenuation when Attenuator | is switched out (see
Service Sheet 5). The action of the Balance Chopper is similar to the Tune Chopper,

Integrators and Multipliers

The sum current from the Tune Chopper and Inverting Amplifier is integrated by the Tune Integrator, The de
value of the sum current represents the tuning error of the Notch Filter. The integrator amplifies and filters the
error current and drives the Tune Multiplier. The integration capacitors are switched for different frequency
ranges to compensate for the resultant gain change with frequency. When the Notch Filter range is changed,
FET Q1 is momentarily switched on to digcharge the integration capacitor and speed up the tuning correction,
Operation of the Balance Integrator is similar to the Tune Integrator. The tune and balance offset adjustments
(R62 and R63) compensate for de offsets in the filter to maximize the depth of the notch,

The Tune Multiplier receives a de control input (the Y input) from the Tune Integrator and an ac input (the X
input) from Integrator { (see Service Sheet 3). The sensitivity of the X input is set by R77, the Y input by R8I,
and the overall multiplier by R75 and R79. The output of the Tune Multiplier is a current which is summed
directly with the current from the Balance Multiplier and applied to Sum Amplifier 2 (see Service Sheet 3). The
de level into the Tune Multiplier ig also measured by the DC Voltmeter to give the Controller an indication of
whether or not the Notch Filter is properly tuned.
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TROUBLESHQOTING

General

Procedures for checking the Notch Filter Assembly are given below. The circuits or points to check are marked
on the schematic diagram by a hexagon with a check mark and a number inside, for example, {73 > In
addition, any points outside the labeled circuit area that must he checked are also identified. Fixed signals are
shown on the schematic also inside a hexagon, for example, <F1.9 TO +21 VDC >, Extend the board assembly
where necessary to make measurements, These procedures assume that the source is working properly.

Equipment
Oscilloscope . ..o e HP 1740A

{71 > Notch Filter Tune and Balance Check

I. On the Audio Analyzer, key in 41,0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD | V. Key in 1.11 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Key in 53.1 SPCL and 54,147 SPCL to tune the Notch Filter to | kHz. Connect the HIGH
QUTPUT to the HIGH INFUT.

2. Connect a high-impedance, ac coupled oscilloscope to A4TPE (AMP I, see Service Sheet 5). The waveform
should be between 1.1 and 1.7 Vpp. {The period of the signal should be approximately 1 ms.)

Hint: If the signal is faulty. see Service Sheet 3 and check the Notch Filter and Service Sheet 5 and check
Attenuator | and Amplifier 1,

3, Connect the oscilloscope to A3TP2 (NOTCH AMP). The waveform should be between 12 and 19 Vpp.

4. DC couple the oscilloscope and connect it to A3TP4 (BAL). The dc level should be between —5and —4
Vde.

Hint' Pin 7 of USB should be a 0 to —15V square wave with a period of | ms. The source of Q4 should be 2
positive, half-wave-rectified sine wave. Pin 6 of Ul should be a sine wave with an amplitude of 12 to 19 Vpp.
Pin 14 of U16D should be ~15V: Q8 should be off.

5. On the Audio Analyzer, key in 44.3 SPCL to set the Notch Filter to the bandpass mode. The de level should
be between +4 and +5 Vdc,

Hint: A3TP2 should be a sine wave with an amplitude of 10to 21 Vpp. If faulty, see Service Sheet 3 and check
the Notch Filter,

Hint: Pin 7 of U8B should be a 0 to — 13V square wave with a period of | ms. The source of Q4 should be a
negative, half-wave-rectified sine wave,

6. Connect the oscilloscope to A3TP3 (TUNE). On the Audio Analyzer, key in 44.2 SPCL to set the Notch
Filter to the flat mode. Key in FREQ 300 Hz. The dc level should be between +4 and +5 Vdc.

Hint: Pin 1 of USA should be a 0 to — 15V square wave with a period of 2 ms. The source of Q5 should be a
negative, half-wave-rectified sine wave. QI should be off.

7. On the Audio Analyzer, key in FREQ 2 kHz. The dc level should be between =5 and -4 Vdc.

Hint: Pin | of USA should be a 0 to — 15V square wave with a period of 0.5 ms. The source of Q5 should be a
posttive, half-wave-rectified sine wave,

8. On the Audio Analyzer, key in 0.56 § (Shift) 3 SPCL to discharge the Tune and Balance Integrators. The de
level should be between —50 and +50 mVde.

Hint: Pin 14 of U16D should be 0 Vde: Q1 should be on.

9. Connect the oscilloscope to AITP4, The dc level should be between 50 and +50 mVde,

8B-36
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Hint; Q8 should be on.

0. On the Audio Analyzer, key in 0.565 SPCL to disable the discharge of the Tune and Balance integrators.
Connceet one channel of the oscilloscope (ac coupled) to A3TP5 and the other channel to pin 2 of U9, Trigger
the oscilloscope from the signal on A3TPS5 (BP OUT). The two signals should be in phase. (The signal to pin
2 of U9 should have an amplitude of approximately 100 mVpp.)

11, On the Audio Analyzer, key in FREQ 500 Hz. The two signals shouid be approximately 180° out of phase.

12. On the Audio Analyzer, key in FREQ | kHz, Move the oscilloscope from A3TP5 to A3TP6 (HP OUT) and
from pin 2 of U2 to pin 2 of U4, The two signals should be in phase.

i3. On the Audio Analyzer, key in 44.3 SPCL. The two signals should be approximately 180° out of phase.

4. On the Audio Analyzer, key in 44.2 SPCL. Connect the oscilloscope to the source of Q2. The waveform
should have an amplitude of less than 200 mVpp.

Hint: Pin 14 of U10D should be 0V. Q2 should be on.

5. On the Audio Analyzer, key in AMPTD 100 mV, Keyin 3.3 SPCL to set the Gain Switch off, The waveform
should be a sine wave with a phase reversal at each peak and have an amplitude of approximately 5 Vpp.

Hint: Pin 14 of U0 should be - 15Y. Q2 should he off,

Hint; The signal at A3TP2 should be a sine wave with an amplitude of 16 Vpp. If faulty, see Service Sheet 5
and check Attenuator |,

16. Connect the oscilloscope to the source of Q3. The waveform should be a positive, full-wave-rectified sine
wave with an amplitude of approximately 2 Vpp.

Hint: 23 should be off.

17. On the Audio Analyzer, key in 3.1 SPCL. Key in AMPTD 1 V. The signal amplitude should be less than
500 mVpp.

Hint: Q3 should be on,

NOTE

The following steps check the overall performance of the Notch Filter at various freguen-
cies. The notch circnitry of Service Sheet 3 is assumed (o be operaiing properly, and the
source iy assumed fo have less than 0.00% disiortion and reise, If distortion is high on
all ranges, perform the Noteh Filter Tune and Balance Adjustment, paragraph 512,
ad alse check the distortion of the Quepir Amplifier 1, see Serviee Sheet 5.

18. On the Audio Analyzer, press DISTN. Key in AMPTD 2.5 V., Key in 44.] SPCL to set the Notch Filier 1o
the notch mode. Key in 3.0 SPCL to set the output amplifier gain to automatic, The amplitude display should
read 0.019% or less,

Hint: The gates of Q7 and Q9 should be 0V and the FETs should be on. The gates of Q6 and Q10 should be
— 15V and the FETs should be off. The sigral at A3TP7 (OUT) should be less than 100 mVpp.

19. On the Audice Analyzer, key in 54.139 SPCL. Noie the amplitude display. Key in 54.155 SPCL. Notc the
amplitude display, In both cases the display should be 0.01% or less,

20. On the Audio Analyzer, key in FREQ 20 Hz Key in 53.0 SPCL and 54.23 SPCL to tune the Notch Filter
to 20 liz. The amplitude display should be 0.01% or less.

Hint: The gates of Q6 and Q10 should be 0V and the FETs should be on. The gates of Q7 and Q9 should be
—15V and the FETs should be off. The signal at A3TP7 should be less than 100 mVpp.
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21, On the Audio Analyzer, key in FREQ 10 kHz. Key in 53.2 SPCL and 54 184 SPCL to tune the Notch Filter
to 10 kHz. The amplitude display should be 0.01% or less.

Hint: The gates of Q6, Q7, Q9, and Q10 should be ~15V and the FETs should be off. The signal at A3TP7
should be less than 100 mVpp.

22. On the Audio Analyzer, key in FREQ 20 kHz. Key in 53.3 SPCL and 54.46 SPCL to tune the Notch Filter
to 20 kHz. The amplitude display should be 0.01% or less.

Hint: See the hint for step 21.
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SERVICE SHEET 5---A4 Output Amplifier/Voltmeter Assembly (Output Amplifier)
PRINCIPLES OF OPERATION
General

Thig portion of the Qutput Amplifier/Voltmeter (A4) contains the output amplifier circuitry, The output from
the Notch Filter is amplified, attenuated, and filtered as necessary to obtain a proper output reading by the
Qutput RMS/Average Detector (see Service Sheet 6). The ac output of the amplifier is available at the rear-panel
MONITOR output connector.

Attenuators and Amplifiers

Attenuators | and 2 can each be set for an attenvation of 0 or 20 dB. They are switched together. The attenuator
control line, QU AMPI, switches in the 0 dB path of Attenuators | and 2 indirectly through U210, which
acts as an jsolating switch and a logic inverter. When the control input (F4) to U21D is high, U21D is off: Fi
of UZIA and F3 of U7C are pulled to ground via RI1, and the respective switches are enabled. When F4 of
U211 is low, U21D is on; resistors R2, R5, and R1] form a voltage divider which applies a logical high to FI
of U21A and F3 of U7C, and the respective switches are disabled.

Amplifier | has a fixed gain of 5. Amplifiers 3 and 4 each have a fixed gain of 10. The Qutput Clamp in
Amplifiers 3 and 4 accesses the driver stage of the respective IC and prevents the output from exceeding +12
or —12V. The output from Amplifier 1 drives the Low-Pass Filters and the Notch Filter tune and balance
circuitry {see Service Sheet 4), Ampiifier 4 drives the MONITOR output connector and is protected against the
application of reverse voltage by R53 (which acts as a fuse), CR8, and CR9. A12L1 and C1 form an RF1 filter.

Filters

The three Low-Pass Filters are 30, 80, and 750 kHz, three-pole, active Butterworth filters. The passband gain
of each filter is 2. The active element of the filter, U8, has an Qutput Clamp similar to U6 and UL3, The filters
are switched via U9,

The two High-Pass Fiiters are respectively a 0.3 Hz, single-pole, passive filter and a 13 Hz, three-pole, active
filter. Switching is via K1. CR3 suppresses the inductive transient created by the coil of KI when the current
is interrupted.
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TROUBLESHOOTING

General

Procedures for checking the Output Amplifier/Voltmeter Assembly are given below. The circuits or points to
check are marked on the schematic diagram by a hexagon with a check mark and a number inside, for example,
T3>, In addition, any points outside the labeled circuit area that must be checked are also identified. Fixed
signals are shown on the schematic also inside a hexagon, for example, < 1.9 TO +2.1 VDG ». Extend the
board assembly where necessary to make measurements. These procedures assume that the source in working

properly.

Equipment
Oscilloscope HP 1740A

(71> Attenuators, Amplifiers, and Low-Pass Filters Check

1. On the Audio Anlayzer, key in 41,0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 100 mV. Key in 1.11 SPCL to set the input gain to 0 dB. Connect the HIGH
QUTPUT to the HIGH INPUT.

2. Connect a high-impedence, ac coupled oscilloscope to A3TP7 (QUT). Increment the Audio Analyzer's
SOURCE amplitude for exactly 300 mVpp on the oscilloscope.

Hint: The amplitude at A3TP7 before adjustment should be between 260 and 300 mVpp. (The period should
be approximately 1 ms.) If the signal is faulty, sec Service Sheet 3 and check the Notch Filter.

3. Connect the oscilioscope to A4TP§ (AMP 1). On the Audio Analyzer. key in the Special Functions listed in
Table §B-24. For each setting, the amplitude of the signal observed on the oscilloscope should be with in the
timits indicated, 1T the signal is faulty, also check the control signals indicated,

Table 88-24. Level at A4TPE, < J1 > Step 3

Special Level at Level (TTL) at U21 Pin

Fun¢tion AATPE (mVpp) 1 8 16
3.1 140 to 160 H L. L
33 1400 to 1600 L H H

Hint: Amplifier 1 should have a gain of 5.

4. Connecct the oscilloscope to AATP6 (AMP 2), On the Audio Analyzer, set the LOW PASS FILTER to 80
kHz, 30 kHz, and all off. For each setting, the waveform should have an amplitude between 2.7 and 3.3 Vpp.

Hint: The control signals are as shown in Table 8B-25.

Tuble 88-25. Levels at A4U9, 1> Siep 4 Hint

LOW PASS Level (TTL) at U8 Pin
FILTER On 1 8 g
80 kHz H L H
30 kHz H H L
None L H H

5. On the Audio Analyzer, key in the SOURCE frequency and LOW PASS FILTER listed below. For each
seiting, the waveform should be within the limits indicated in Table §B-26.

3B-40

‘
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Table §8-26. Limits at A4TP6, {<J 1> Siep 5

SOURCE LOW PASS Level at
Frequency {kHz) FILTER On A4TPE (Vpp)

100 None 251t0 3.3

80 B0 kMz 17to 26

30 30 kHz 1.7 t0 26

Hint: See the hint for step 4.

6. On the Audio Analyzer, key in FREQ 1 kHz. Set LP FILTER to 80 kHz. Reduce the SOURCE amplitude
for a waveform amplitude of 1.2 Vpp.

7. Connect the oscilloscope to A4TP5 (AMP 3). The waveform should be between [1.5 and 12.5 Vpp.

Hint: Pin 9 of U7 should be a TTL low. Pin | of U7 should be a TTL high. Amplifier 3 shouid have a gain of
10.

%. On the Audio Analyzer, key in 3.1 SPCL. The waveform should be between 110 and 130 mVpp.
Hint: Pin @ of U7 should be a TTL high. Pin 1 of U7 should be a TTL low.
9. Connect the oscilloscope to A4TP4 (AMP 4), The waveform should be between 110 and 130 mVpp.

Mint: Pin 8 of U7 should be a TTL high. Pin 16 of U7 should be a TTL low. The Buffer (U14B) and High-Pass
Filters should each have a gain of 1, Amplifier 4 should have a gain of 10.

10. On the Audio Analyzer, key in 3.2 SPCL. The waveform should be between 1.1 and 1.3 Ypp.
lint: Pin & of U7 should be a TTL low. Pin 16 of U7 should be a TTL high.

(1. On the Audio Analyzer, key in 55.0 SPCL, 56.15 SPCL, and 57.140 SPCL to set the SOURCE frequency to
13 Hz, The waveform should be between 1.1 and 1.3 Vpp.

Hint: Pin 1 of K1 should be a TTL low. Pins 3 and 4 of K1 should be shorted.

12. On the Audio Analyzer, key in 0.435 SPCL to insert the 13 Hz High-Pass Filter (U14A and associated
components). The waveform should be between 0.7 and 1.0 Ypp.

Hint: Pin | of K.i should be a TTL high. Pins 3 and 5 of K should be shorted. The waveform at pin 1 of U14A
should he between 80 and 130 mVpp.
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SER\;ICE SHEET 6—A4 Output Amplifier/Voltmeter Assembly (Detector and Meter Cir-
cuits

PRINCIPLES OF OPERATION

General

This portion of the Qutput Amplifier/Voltmeter (A4) contains the Output RMS3/Average/Quasi-peak Detector,
(Qutput Overload Detector, and SINAD meter circuitry.

Output RMS/Average/Quasi-peak Detector

The circuits on the upper half of the schematic diagram form the Qutput BMS/Average/Quasi-peak Detector
referred to in the block diagrams. When used as a true rms converter, the Quiput RMS/Average/Quasi-peak
Detector converts the ac input signal into a de voltage equal to the root mean square (rms) of the input level. The
circuits form an analog computer which converts the ae signal to its de rmes equivalent by a method called implicit
conversion. The analog computer performs logging, antilogging, squaring, averaging, and dividing mathematical
functions. When used as an average-responding converter, the Qutput RMS/Average/Quasi-peak Detector converts
the ac input gignal into a de voltage equal to the abzolute average (that iz, full-wave rectified and filtered) of the
input level but calibrated to the rms value of a sine wave. When used as a quasi-peak converter, the Qutput
detector converts the ac signal to its de quasi-peak equivalent. This type of detector has a fast rise time coupled
with a slow decay time constant which "captures” impulses or other signals with a high crest factor (noise or
repetitive signal bursts).

Refer to Figure 8B-33, which is a simplified diagram of the circuit showing only the components which produce
the rms conversion. Since the log-antilog circuit cannot operate on a bi-directional signal, the input is full-wave
rectified. Full-wave rectification is accomplished by half-wave rectifying (and inverting) the input, then summing
the rectified current with a current proportional to the input voltage but weighted by one half. U5, R55, R62, and

CR11 perform the half-wave rectification. The rectified signal produces a current (I, ) in R71 which is summed
with the current (I,) in R70 at the inverting (—) input to U4. R70 is twice the resistance of R71.

U4, Q2A, and Q1A form the Log Amplifier, The full-wave-rectified current (I, =1, + I ) flows through transistors
Q2A and Q1A and into the output of Ud. (Q2A is a common-base stage; Q1A is configured as a diode.) The
current (I; ) through Q2A and Q1A produces a voltage across each base-emitter junction proportional to the log
of the current. The sum of the two base-emitter voltages (V) is the sum of two nearly identical logarithms and is
proportional to the log of the square of the current (log I 2} and hence the log of the square of the input voltage
(log Vi ). (The identity used here is: log I + log I = log (I x I) = log I%.)

Now consider the operation of the Filter Amplifier, which also functions as an antilog circuit. The collector current
(I;) of Q1B is filtered by U3 and the associated resistors and capacitors (R90, R91, R92, R94, C53, and C56).
The dc cornponent of this current flows through R90, R91, and R92 and produces a voltage which, when buffered
by U2, is the output (V1) of the cireuit, (The effects of R93 and R95 in the schematic are being momentarily
ignored.) U3 also holds the collector of Q1B at ground potential to establish the offset of the output at 0V, The
collector current (I;) of Q2B is generated by the output voltage (Vi ), which appears acrozs R98. U12 holds
the collector of Q2B and one end of R98 at ground potential.

The voltage across the base-emitter junctions of Q1B and Q2B is proportional to the log of their respective
collector currents. The sum of the two base-emitter voltages (V, ) iz proportional to the log of the product of the
two collector currents (I, x Ig). Since the sum of the base-emitter voltages of Q1B and Q2B equals the sum of
Q1A and Q2A, the products of the respective collector currents are equal (I,? = I, x I;). Recalling that the de¢
component of I, produced the output voltage (Vyp) and that the output voltage produced I, it is evident that
the output voltage is proportional to the square root of the product of I, and I and thus is proportional to the
input voltage (Viy ), which has been squared, filtered (to obtain the mean level), and the square root obtained.

Refer now to the schematic diagram, Figure 8B-117 (536). The switches of U238 and U25 control whether the
detector functions as a true rms, average or quasi-peak responding converter. The switch modes are cataloged in
Table 8B-27.

rev.20JUNE7
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RS0, R9L, P92

Figure 8B-33. Simplified Diagram of the Output RMS/ Detector

Table 8B-27. Detector Switching Modes

Detector | State of

Mode U23A, U23C, U24A, U24C|U23B, U23D, U24B, U24D] U254, U25B, U25C U250
Trua RM3 Open Closed Open Closad
Average Closad Open Open Cloged
Quasi-peak Clozad Qpen Closed Open

In the average-responding converter mode, full-wave reetification of the input signal iz performed by Ub as with
the true rms converter. But current summing is via R158, R157, and U22. Filtering is done via the Filter Amplifier
but bypassing the antilogging function.

R143 and R144 are installed whenever the offset adjustment R85 has insufficient range. CR13 and CR16 protect
the log and antilog transistors should offset voltages of opposite polarity be applied to them. CR14 pravides an
offset voltage in the collector of Q1B that matches the offset created by the base-emitter junction of Q2A in the
collector of Q1A. R93 and R95 improve the response characteristics of the cireuit to low frequency inputs while
at the same time allow the circuit to respond rapidly to changes in input level. R91 permits fine adjustment of
the gain of the circuit. R94 and C56 also form the first real pole in the Ripple Filter (see Service Sheet 7).

In the quasi-peak converter mode, full-wave rectification of the input signal iz performed by U5 with current
summing via R202 and R203. The quasi-peak converter consists of two peak detector stages in series, Stage 1,
which consists of U26, U27A (Buffer) and associated components is an inverting, positive peak detector which
has a charge rate of <2 ms (determined by R202 and C1) and a discharge rate of approximately 400 ms (R205,
Cl1). Stage 2, which consists of U28, U27B (Buffer) and associated components is an inverting, negative peak
detector which has a charge rate of approximately 200 ms (determined by R208 and C2), and a discharge rate of
approximately 600 ms (R210, C2).
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SINAD Meter Circuits

The SINAD meter displays the log of the Pre-Notch RMS/Average Detector minus the log of the Qutput
RMS/Average/Quasi-peak Detector. The Pre-Notch RMS/Average Detector produces a current which flows
through R57 and logging transistor Q4A. The voltage developed across the base-emitter junction of Q4A is
proportional to the log of its collector current. Similarly, the Output RMS/Average/Quasi-peak Detector produces
a current which flows through R56 and logging transistor Q4B and develops a base-emitter voltage proportional {o
the log of its collector current, The voltage at the base of Q4A (with respect to ground) is equal to the difference
between the base-emitter voltages of Q4A and Q4B. The feedback amplifier, Q17C, amplifies this difference and
produces the output. Note that the collectors and bases of both Q4A and Q4B are all biased near ground potential.
Thermistor RT'1 thermally compensates for the drift of the two logging transistors.

The voltage from the SINAD Log Ratio Meter Amplifier is converted to a current by the Meter Transconductance
Amplifier which drives the meter, CR15 protects the meter against reverse current. R83 and C51 add heavy filtering
to the often noisy SINAD measurement signal.

The Meter Peg/Off Switch receives commands from the Controlier via the Latch Assembly which enable, gently
peg, or switch off the meter via the Meter Transconductance amplifier, depending on the meagurement being made
and the SINAD measurement range. A low at the inverting (—) input of U19A or U19B switches the respective
output FET (@6 or Q5) on pulling the output connection to either ground or +2.4V.

Output Overload Detector

The Qutput Overload Detector compares the level from the Qutput RMS/Average/Quasi-peak Detector to a
reference set by R60 and R61. If the level exceeds the reference, U19D switches FET Q7 on which resets the
Overload Flip-Flop (see Service Sheet 12) and reduces the gain of the Output Amplifier to 0 dB.
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TROUBLESHOOTING
General

Procedures for cheeking the Qutput Amplifier/Voltmeter Assembly are given below. The circuits or points to check
are marked on the schematic diagram by a hexagon with a check mark and a number inside, for example, 3.
In addition, any points outside the labeled circuit area that must be checked are also identified. Fixed signals are
shown on the schematic also inside a hexagon, for example, ) Extend the board assembly where necessary to
make measurements. These procedures assume that the source is working properly.

Equipment
Digital Voltmeter HP 3455A
Oscilloscope HP 1740A
Output RMS/Average/Quasi-peak Detector General Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and OQUTPUT switches
to ground. Key in AMPTD 3 V. Key in 1.11 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Connect the HIGH OUTPUT to the HIGH INPUT.

9 Conneet a voltmeter to A4TP4 (AMP 4). Set the voltmeter to measure ac. Fine adjust the Audio Analyzer's
SQOURCE amplitude for 2.99 to 3.01 Vrms on the voltmeter.

Hint: The amplitude at A4TP4 before adjustment should be between 2.85 and 3.15 Vrms. If the signal is faulty,
see Service Sheet 5 and check the Qutput Amplifier circuitry.

1. Connect the voltmeter to A4TP1 (DC OUT). Set the voltmeter to measure dc. The level on the voltmeter
should be between +2.94 and +53.06 Vdc. Grounding pin 2 of U22 should have no effect.

Hint: Pin 10 of U23 should be a TTL low. U23B, U23D, U24B, and U24D should be on. U234, U23C, U24A,
and U24C should be off.,

e 5 gB( -—-——+|

Figure 8B-33.1. Waveform at AdTP1, (/1) Step 12
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Hint: If the signal amplitude is only slightly out of limits, perform the Voltmeter Adjustment, paragraph 5-13; if
greatly out of limits, perform the Full-Wave Rectfier Check and the {(/3) Log Amplifier and Filter Amplifier
Check.

4. Key in 5.2 SPCL to switch the detector to average. The level on the voltmeter should be between +2.94 and
+3.06 Vde. Grounding pin 2 of U22 should cause the level to go to approximately -15 Vde.

Hint: Pin 10 of U23 should be a T'TL high. U23B, 123D, U24B, and U24D should be off. U23A, U2RC, U24A,
and U24C should be on.

5. Reconnect the voltmeter to A4TP4. Set the volimeter to measure ac. On the Audic Analyzer, reduce the
SOURCE amplitude for a reading between 299 and 301 mVrms on the volimeter.

6. Reconnect the voltmeter o A4TP1. Set the voltmeter to meagure de. The level on the voltmeter should be
between +294 and +308 mVde.

Hint: If the signal is only slightly out of limits, perform the Voltmeter Adjustment, paragraph 5-13; if within
limits, the detector is functioning properly under the current test conditiona.

7. Key in 5.0 SPCL to switch the detector to rms. The level on the voltmeter should be between 4294 and +306
mVdc,

8, Reconnect the voltmeter to A4TP4. Set the voitmeter to measure ac. On the Audio Analyzer, increase the
SOURCE amplitude for a reading between 2.99 and 3.01 Vrms on the voltmeter.

9. Key in 5.7 SPCL to switch the detector to quasi-peak. Hint: Pin 3 of U29 should be a TTL low. U25A, U25B
and U25C should be on, U25D should be off and 123 and U24 should be in the same state as for the average
detector. See hint for step 4.

10. Reconnect the voltmeter to A4TP1. Set the voltmeter to measure dc. The level on the voltmeter should be
between 2.94 and 3.06 Vde. Hint: See the hint for step 6.

11, Disconnect the voltmeter. Connect a high-impedance, de-coupled oscilloscope to0 AATP1. Use the oscilloscope’s
vertical gain controls to adjust the diplay amplitude for 4 division peak deflections of the de signal. Hint: Set the
ground to the center of the display. Set sweep time to 1 sec/div. Hint: See the hint for step 6.

12. On the Audio Analyzer, press S (Shift) SIG/NOISE. The waveform should be as shown in Figure 8B-33.1.
Note rise and fall times.

{(v2) Full-Wave Rectifier Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 3 V. Key in 1.11 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Connect the HIGH OUTPUT to the HIGH INPUT.

2. Connect a high-impedance, de coupled oscillozeope to AATP4 (AMP 4). On the Audio Analyzer, fine adjust the
SOURCE amplitude for 8.5 Vpp on the oscilloacope.

Hint: The amplitude at A4TP4 before adjustment should be approximately 8.5 Vpp. If the signal is faulty, see
Service Sheet 5 and check the Ouiput Amplifier circuitry.

3. Connect the oscilloscope to pin 6 of Us, The waveform should be as shown in Figure 8B-34. (Note: Excessive
input capacitance of the oscilloacope may cause oscillation. Use a divide-by-ten probe.)

4. Connect the oscilloscope to AdTP11 (RECT). The waveform should be a negative full-wave-rectified sine wave
with a peak amplitude between —4.5 and —4.0V.
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Figure 8B-34. Waveform at Pin 6 of U5, (/2) Step 3
Log Amplifier and Filter Amplifier Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTFUT switches
to ground. Key in AMPTD 3 V. Key in 1.11 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Connect the HIGH QUTPUT to the HIGH INPUT.

2. Connect a high-impedance, dc coupled oscilloscope to the cathode of CR11. The waveform should be a half-
wave-rectified sine wave with a peak amplitude between +4.0 and +4.5V. (The period should be approximately 1
ma.)

Hint: If the signal is faulty, perform the Full-Wave Rectifier Check.

3. Connect the voltmeter to A4TP2 (LOG AMP). Set the voltmeter to measure de, The voltmeter should read
between —1.26 and —1.21 Vdc. (This voltage is valid only at room temperature.)

4. Conmnect the voltmeter to pin 6 of U4, The voltage should be approximately —2.3 Vde.

Hint: If the voltage is closer to —2.0 Vde, the Log Amplifier is operating properly but no current is flowing in
the emitter of Q1B; the fault is in the Filter Amplifier. If the voltage is closer to —3.0 Vdc, the Log Amplifier
18 operating properly but no current is flowing in the collector of Q1B; the fault is in the Filter Amplifier, {The
fault is probably causing the output of U12 to be clamped to +0.5 Vde, whereas, it is normally negative.)

5. On the Audio Analyzer, key in 5.2 SPCL to set the detector to average. (This isolates the Amplifier Filter
from the Log Amplifier.) Connect the oscilloscope to A4TP11 (RECT). The waveform should be a negative,
full-wave-rectified sine wave with a peak amplitude between ~4.5 and —4.0V.

Hint: If the signal is faulty, perform the Full-Wave Rectifier Check.
6. Connect the voltmeter to A4TP1 (DC OUT). The voltmeter should read between +2.8 and +3.3 Vde.
Hint: Pin 6 of U3 should also be between +2.9 and +3.3 Vde and read the same as A4TP1.
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7 Connect the voltmeter to pin 6 of U12. The voltmeter should read between —2.5 to —2.0 Vdc.
Hint: The emitter of @2B should be approximately —640 mVde.

Hint: At this point, operation of the Filter Amplifier has been verified except for Q1B, CR14, U23, U24, and the
filtering capability of the circuit. Check U23 and U24 by performing the Output RMS8/Average/Quasi-peak
Detector General Check.

SINAD Meter Circuits Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 1 V. Key m 1.11 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Key in 45.1 SPCL to enable the SINAD meter. Connect the HIGH QUTPUT to the HIGH

INPUT.

9 Connect a de voltmeter to A3TP15 (RMS2). On the Audio Analyzer, fine adjust the SOURCE amplitude for a
reading of +1.00 Vde on the voltmeter.

Hint: The voltage at ASTP15 should read approximately 1 Vdc before adjustment. If it does not, see Service Sheet
3 and check the Pre-Notch RMS Detector.

3. Connect the voltmeter to A4TP1 (DC OUT). The voltage should read between <099 and +1.01 Vde.

Hint: If the voltage is out of limits, perform the Output RMS/Average/Quasi-peak Detector General Check.

4. Insert a 31.6 k) resistor in parallel with R56. This simulates a 6 dB SINAD.
5. Connect the voltmeter to pin 14 of U17C. The voltage should be between +320 and +360 mVde.
Hint: The voltage at pins 3 and 5 of Q4 should be between —500 and —480 mVde.

6. Connect the voltmmeter to pin 5 of U17B. The voltage should be the same as in step 5 except that the loading
of & 10 M{ voltmeter input will cause the signal level to be 0.3% low. The SINAD meter should read between 5.5
and 6.5 dB.

Hint: The drains of Q5 and Q6 should read the same as pin 5 of U17B. Q)5 and Q6 should be off. Pins 4 and 6 of
1719 should be a TTL high.

Hint: If the meter reads only slightly out of limits, perform the SINAD Meter Adjustment, paragraph 5-14.

7. On the Audio Analyzer, key in 0.528 SPCL to switch the SINAD meter off. The voltage at pin 5 of U178
should read 0 to +10 mVdc. The SINAD meter should read 0.

Hint: Q6 should be on. Pin 4 of U19A should be a TTL low. Pin 6 of U19B should be a TTL high.

8. On the Audio Analyzer, key in 0.524 SPCL to peg the meter. The voltage at pin 5 of U178 should read between
+1.5 and +2.5 Vde. The SINAD meter should read slightly above full scale.

Hint: Q5 should be on. Pin 6 of U19B should be a TTL Jow. Pin 4 of U19A ghould be a TTL high.
(V) Overload Detector Check

1, On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 4 V. Key in 1.11 SPCL to set the input gaint to 0 dB. Key in 8.1 SPCL to set the
output gain to 0 dB. Connect the HIGH QUTPUT to the HIGH INPUT.

2. Connect a high-impedance, de coupled oscilloscope to the drain of Q7. The level should be a TTL high.
Hint: Pin 13 of U18D should be between —15.2 and —14.7 Vde.

3. On the Audio Analyzer, key in AMPTD 4.2 V. The level should be a TTL low.

Hint: Pin 13 of U19D should be between 0 and +200 mVde.
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PRINCIPLES OF OPERATION---SERVICE SHEET 7

SERVICE SHEET 7---A4 Output Amplifier/Voitmeter Assembly (Ripple Filters, Voltmeter
Input Selector, and Voltage-to-Time Converter)

PRINCIPLES OF OPERATION
General

This portion of the Qutput Amplifier/Voltmeter (A4) contains the Voltmeter Input Selector, the Voltage-to-
Time Converter, and several input ripple filters.

Ripple Filters

Several of the dc inputs to the Voltage-to-Time Converter are filtered to remove ripple and noise. This gives a
smoother-reading display. The line from the Differential-to-Single-Ended Amplifier (see Service Sheet 1), from
which dc level is read in the dc level measurement mode, is filtered by the passive filter consisting of R118, €65,
and C66. CR23 and CR24 are needed to prevent reverse voltages from damaging the electrolytic capacitors,
C65 and C66, since the input voltage can be of either polarity. Passive filter R116 and C67 heavily filters the
line from the Qutput RMS/Average Detector in the SINAD measurement.

The Ripple Filter, consisting of UI0C and associated components, provides a complex impedance across the
line from the Qutput RMS/Average Detector and gives two poles of high-frequency rolloff. The output is
buffered by Ul. A similar Ripple Filter (U10D and associated components) filters the line from the Input RMS
or Average Detector. It is a more complex filter, having an extra real pole. The output is buffered by UJ0A,

Diodes CR17 through CR22 protect the inputs to the Voltmeter Input Selector against high or reverse voltages.
Yoltmeter input Selector

Multiplexer U18 forms an eight-pole, single-throw switch, The multiplexer is always enabled by the high on the
EN input. The Detector Select Switches (U9B and U21C) selects between the Input Range Detector and the
Input RMS/Average Detector, To change a switch setting, the Controller issues the approptiate code to the
Instrument Bus. The code is decoded and latched on the Latch Assembly (see Service Sheet 12) which puts the
appropriate logic level on lines VO SEL 0, 1, and 2. For a discussion of Instrument Bus control, see Service
Sheet BD4,

Voltage-to-Time Coniverter

The dc voltage at the DC Voltmeter input is converted to a pulse, with a duration linearly related to the
magnitude of the voltage, by the Voltage-to-Time Converter. The pulse length is then measured by the Counter
(see Service Sheet 14). The converter consists of the Comparator, Ramp Generator, and Reference.

The Reference supplies a voltage of controlled temperature co-efficient to the input to the Ramp Generator.
The basic reference is the temperature-stable, reference diode VR4, The reference is fed from the current
source Q10, which itself is temperature stable because its base-emitter junction and its reference, VR3, have
similar thermal behavior. The negative reference supplies current to the inverting (—) input of U135 through
R125 and R127. CR25, R123, and R124 add a slight temperature coefficient to the current to cancel the effect
of the temperature coefficient of C70. The DC Voltmeter sensitivity is adjusted by means of R125.

U15 (with C70) integrates the negative input current to produce an increasing ramp. The ramp is generated
only when Q9 is off (for example, when RAMP GATE (L) is low}. This is initiated by the Controller. When
Q9 is on, the voltage across VRS appears across C70. This clamps the output of Ul5 at approximately —6.2V.
The current for Q9 is supplied by current source Q12 When Q9 goes off, the ramp begins, starting at —6.2V,

The ramp beging when the RAMP GATE (L) line goes low. The output of comparator 20 at this time is high
because the voltage at its non-inverting (+) input is higher than the inverting (—) input. The output of U2)
is inverted by FET Q8. The Counter now begins clocking the duration of the ramp. When the ramp reaches
the voltage at the non-inverting input, the output of U20 goes low and (via Q8) inhibits the clocking of the
Counter. R131 and R136 add a small amount of hysteresis to the Comparator to assure a complete and rapid
transition of the output once it begins to change.
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Since the ramp begins at a negative offset, each voltage measurement consists of clocking the duration of a
pair of ramps. The first ramp is generated with the Voltmeter Input Selector set to the grounded input (input
0). The duration of this ramp is proportional to the offset. The second ramp is generated with the selector set
to the input to be measured. The duration of this ramp is proportional to the input level plus the offset. The
difference in duration is computed by the Controller and is proportional to the input voltages.

The large negative offset voltage permits the DC Voltmeter to measure both negative and positive voltages.
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TROUBLESHOOTING
General

Procedures for checking the Qutput Amplifier/Voltmeter Assembly are given below. The circuits or points to
check are marked on the schematic diagram by a hexagon with a check mark and a number inside, for example,
/3. In addition, any points outside the labeled circuit area that must be checked are also identified, Fixed
signals are shown on the schematic also inside a hexagon, for example, {10 10 121 VDG ». Extend the board
assembly where necessary to make measurements. These procedures assume that the source is working properly.

Equipment

Digiral Voltmeter HP 3455A
Oscilloscope HP 1740A

Ripple Filters Check

I. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 3 V. Key in 1.11 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Connect the HIGH QUTPUT to the HIGH INPUT.

2. Connect one channel of a high-impedance, d¢ coupled oscilloscope to A2TP2 (RMS). Connect the other
channel to pin 1 of Ul0A. Both channels should read between +2.9 and +3.1 VYdc and both should read the
same.

3. On the Audio Analyzer, connect and disconnect the HIGH INPUT several times and observe the two traces
on the oscilloscope. The signal at pin | of UI0A should lag in time slightly behind the signal at A2TP2 when
the input is connected and disconnected.

4. On the Audio Analyzer, reconnect the HIGH INPUT. Connect one channel of the oscilloscope to A4TP1
(DC QUT), Connect the other channel to pin 7 of UI8. Both channels should read between +2.9 and +3.1 Vde
and both should read the same.

Hint: If the signal at A4TPI is faulty, see Service Sheet 6 and check the Output RMS/Average Detector.

5. On the Audio Analyzer, connect and disconnect the HIGH INPUT several times and observe the two traces
on the oscilloscope. The signal at pin 7 of U18 should lag slightly behind the signal at A4TP1 when the input
is connected and disconnected.

6. On the Audio Analyzer, reconnect the HIGH INPUT. Move the oscilloscope connection from pin 7 of U18
to pin 11, Both channels should read the same.

7. On the Audio Analyzer, connect and disconnect the HIGH INPUT several times and observe the two traces
on the oscilloscope. The signal at pin 11 of Ul8 should lag behind the signal at A4TP]1 when the input is
connected and disconnected. (The lag will be longer than for the previous steps.)

/2 > Voltmeter Input Selector Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground, Key in AMPTD 3V, Key in 1.11 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Connect the HIGH QUTPUT to the HIGH INPUT,

2, Key in the Direct Control Special Functions listed in Table 8B-28. For each setting, compare the de voltage
at A4TP9 (MUX) to the pin on Ul$ indicated. The two voltages should be the same to within the repeatability
of the voltmeter. If faulty, also check the logic level of the pins indicated.

Hint: If the selector has a failure in which one input is always connected to the output, pulses will usually
appear on the faulty input when another line is slected. Use Special Function 49.N to select the lines.

/3> Voltage-to-Time Converter Check

|. Measure the anode of VR4 with a dc voltmeter. The voltage should be between —6.51 and —5.89 Vde.
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Table 8B-28. Voltmeter Input Selector Check, <J2 > Siep 2

Direct Control Check Level (TTL) at U18 Pin
Special Voltage at
Function Uig Pin

0.530 4
0.531 5
0.532 6"
0.533 7
0.534 12
0.535 11
0.536 10
0.537 g H
* A 3 Vrms ac signal should appear here also.

* A 1.2 to 1.5 Vrms signal should appear here algo If

the SOURGE frequency i set to 20 Hz.

16 15

Ir I I I rr|=

2. On the Audio Analyzer, key in 41.0 SPCL. to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 3 V. Key in 1.11 SPCL to set the input gain to 0 dB. Key in 49.1 SPCL to set the
voltmeter to measure the Input Range Detector. Connect the HIGH QUTPUT to the HIGH INPUT.

3. Connect a high-impedance, de coupled oscilloscope to A4TP7 (RAMP). The waveform should be as shown
it Figure §B-35.

Hint: The slope of the triangles in the waveform should be approximately 1 V/ms.

Hint: Pin 14 of U19C should be as shown in Figure 8B-36. If it appears as a simple square wave, check that pin
3 of UlS is between +1.4 and +1.5 Vdec.

4. Connect the oscilloscope to AATP10 (COMP). The waveform should be as shown in Figure 8B-37.

Detector Select Switches Check

L. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground. Key in AMPTD 3 V. Key in 1.]1 SPCL to set the input gain to 0 dB. Key in 3.1 SPCL to set the
output gain to 0 dB. Connect the HIGH QUTPUT to the HIGH INPUT.

2. Connect a de voltmeter to pin 7 of U9B.

3. On the Audio Analyzer, key in 0.531 SPCL to select the Pre-Notch Detector. The voltage should be between
1.4 and 1.6 Vde. Shorting out R201 should reduce the voltage to 0V.

Hint: Pin 1 of UL0OA should be between 2.8 and 3.2 Vde, Pin 9 of U21C should be a TTL low. Pin § of U9B
gshould be a TTL high.

4. On the Audio Analyzer, key in 0.539 SPCL to select the Input Range Detector. The voltage should be
between 1.4 and 1.6 Vdc. Shorting out R201 should have no effect.

Hint: Pin 19 of connector AI3XA4B should be between 2.8 and 3.2 Vde. Pin 9 of U2IC should be a TTL high.
Pin 8§ of U9B should be a TTL low.
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Figure 88-38. Voltage-to-Time Converter Check, /3> Step 3
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Figure 8B-36. Voltage-to-Time Converter Check, B > Step 3 Hint
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Figure 8B-37. Voltage-10-Time Converter Check, <J 3> Step 4
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CHANGES

All serial prefixes On the block diagram: %

« TP1, TPS, TP6 - In the A3 NOTCH FILTER ASSEMBLY, change TP5 to TP,
change TP6 to TP5, and change TFP1 to TP7.

BD2
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Service Model B8903B

NOTES

1. Pinouts for F.E.T.s Q7,8,9, and 10,

_.RF choke inductance is 2.5 to 6 uH at 1 MHz.

. % Asterisk indicates factory selected values.
FETs Q7 and Q9 (each are dual FETs) must be replaced as & matched
pafr. To order, use part number 08903-80035.

Schematic General Information




Model 8903R Service
CHANGES

AN Serfat Prefixes -+ Under Notes

& Note | - Add the following information under Note 1: “Since
Q7,8 9 and 10 are double FET packages, they will operate
correctly in the circuit if inserted with the tab either pointing
up or down.,

451
rev { AN 5O AR-102.1




Model 8903B/E

CHANGES

Al serial prefixes Under Notes:
= Note 1 - Add the following information under Note 1:

“Since Q7, 8, 9, and 10 are double FET packages, they will operate correctly
in the circuit if inserted with the tab either pointing up or down.”

2717A to 2742A On the A13 schematic:

» 08903-60192 - Change the part number of the AL3 POWER SUFPPLY AND
MOTHERRBOARD ASSEMBLY to 08903-60192.

2813A and above On the A13 schematic:

+ 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292,

551
rev 14FEBS9 8B-103.1
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Service

Mode] 89038

NOTES3

1. Whenever an option plug-in fiter is not installed, there

is a jump-
¢r wire connecting pins 7 and 9 on the filter plug-in connectors.
The front panel is

labled to the effeci that on the standard instru-
ment there are no filters installed.

Schematic General

Information
552

BB-104C-




Service

CHANGES

All serial prefixes On the A2 schematic:

» 0B903-680170 - Use the partial schematic on page 8B-104.3.

¢ W2 - Delete W2 jumper and replace it with R134, 10 ohm.

¢ P/O XA2B - In the P/O A13 section, delete the connection between P/O
XA2PB and pin 27. Delete P/O and change XAZB to XA2A. Add XA2B to
the right of pin 27.

On the A13 Component Locator:

¢ JP3 - Delete W2 and replace it with R134.

On the A13 Component Coordinates:

« W2 - Delete W2 and add R134 A2,

2717A to 2742A On the A13 schematic:

« 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60192,

2813A and above On the A13 schematic:

« 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMELY to 08903-60202,

552
rev. 14FEB8Y 8B-104.1
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Service

Model

8903B

NOTES

1. When an optional plug—in filter assembly is in the left-most
position (Fiiter 1), it is designated as assembly AZ2A1. When
an optional plug~in filter assembly is in the right-most pos-
ition (Filter 2}, it is then designated as assembly A2AZ2.
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Service Model 89038

NOTES

1. When an optional plug—in filter assembly is in the left-most position
(filter 1), it is designated as assembly A2A{. When an optional plug-
in filter assembly is in the right-most position (filter 2}, it is
then designated as assembly A2A2.

The only difference between the CCIR and the CCIR/ARM Weighting
Bandpass Filter Assembiies is the values of R6,R11,A13 and R16,

as follows.

listed

FILTER ASSEMBLY
GCCIA (08903-60126)
CCIR/ARM {08903-501862}
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Model 8903B/E Service

CHANGES

All serial prefixes On the A13 schematic:

e C53 - Under PRE-NOTCH RMS DETECTOR, locate €53 and change it to
C56 .18 uF (non-polarized).

e €25 - Under INTEGRATOR 2, change the value of C25 to .18 uF.

2717A to 2742A On the A13 schematic:

o 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60192.

2813A and above On the A13 schematic:

» 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.
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Model 8903B/E

CHANGES

2717A to 2742A On the A13 schematic:

» 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08803-60192.

2813A and above On the A13 schematic:

» 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292,
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Component Coordinates

COMP COMP | X.,Y
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Mode!l 89038

NOTES
1. All the voltages shown are for no input, 1.11 SPCL and 3.1 SPCL.

2. Chas?ls ground is made by mechanical contact of connector to rear
panel.
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Model 8903B/E

CHANGES

m All serial prefixes On the A4 schematic:

s U21A - In the upper left hand corner locate U21A pin 13 and delete (F1) on
the +15V supply line, locate U21A pin 4 and delete (F1) on the —15V
supply line.

C32 - In the upper portion of the A4 schematic under LOW-PASS
FILTERS PASS BAND GAIN-2 add C32 3.8 p in parallel to A4C16,

C18 - In the upper portion of the A4 schematic under LOW-PASS
FILTERS PASS BAND GAIN-2 change the value of C18 to 91 pF.

U9A - In the upper portion of the A4 schematic under LOW-PASS
FILTERS PASS BAND GAIN-2 locate U9A pin 13 and delete (F2) on the
+15V supply line, locate U9A pin 4 and delete (F2) on the —15V supply
line,

On the Component Locator:

U1,U2,U6,uU8,U12,U13 - U1, U2, Us, Us, Ul2 and U13 are round cans and
the tabs should be in the 2:00 o’clock position.

R211 - On page 8B-114.4, in the lower left hand corner, add R211 between
R209 and R210.

On the Compenent Coordinates:

R211 - On page 8B-114.3 add R211 A,3, to the partial component
coordinates table.

2717A to 2742A On the A13 schematic:

08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60192.

2728A and below On the A4 schematic:

08903-60282 - The 08903-60128 board is obsolete, to replace thiz board you
must order the 08903-60282 (not Quasi- Peak).

Note: - The 08903-60282 (not Quasi-Peak) and the 08903-60283
(Quasi-Peak) are identical boards except for the positioning of W1. See
partial schematic on page 8B-116.5, and the Component Locator on page
8B-114.4.

8585
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Model 8903B/E

CHANGES

2730A to 2813A ‘

for HP8203B
and

2730A to 2814A
for HPBYO3E On the A4 schematic:

» (5903-60183 - Change the A4 board part number 08903-60128 to
08903-60183 (Quasi-Peak). '

On the Component Locator:
+ 08903-60183 - Use the partial component locator on page 8B-114.3,

On the Component Coordinates:
« 08903-60183 - Use the partial component coordinates on page 8B-114.3.

2813A and above On the A13 schematic:

« 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.

2816A and above
for HPB903B

and

2818A and above
for HP8903E On the A4 schematic:

« 08903-60283 - Change the board part number to 08903-60283 {Quasi-Peak).

Note: - The (8903-60282 (not Quasi-Peak) and the 08903-80283
{Quasi-Peak) are identical boards except for the positioning of W1, See
Isj%rt;ﬂ zchematic on page 8B-116.5, and the Component Locator on page

On the Component Locator:

+ 08903-60283 - Use the new component locator on page 8B-114.4 for serial
prefixes 2816A and sbove (8903B) and 2818A and above (8303E).

855
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Component Coordinates

COMP COMP | X,Y
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Service Model 89038

NOTES

# Asterisk indicates factory selected valuyes.
These components are not normally loaded. Refer to Section 5 under

’

2
VOLTMETER ADJUSTMENTS.

3. AIl voltages shown are for 1-3 Vrms input at 1 kHz, with 1.11 SPCL and
3.1 §PCL.

4, 1f the A4 QUTPUT AMPLIFIER/VOLTMETER ASSEMBLY (08903-60128) is to
be used in an 8903A AUDIO ANALYZER as an RMS detector, pin 1t of the
XAd4A connector must be grounded. Otherwise, the A4 assembly will
function as an AVG detector,

A4Q3,56-7
A4Q1,Q2 TOP VIEW

[cX=]
oo
50

Schematic General Infoarmation
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Model 8803B/E

CHANGES

All serial prefixes On the Component Locator:

« U1,U2,U6,U8,U12,U13 - UL, U2, U6, U8, U12 and U13 are round cans and
the tabs should be in the 2:00 o’'clock position.

« U29A - On the left hand side of the new A4 OUTPUT
AMPLIFIER/VOLTMETER ASSEMBLY (08803-60183), locate U29A and
change pin 1 to 2 and pin 2 to 1.

¢ Delete the page number (8B-116.3) on the schematic foldout that is tied to
serial prefix 2730A and replace it with a revision date of rev. JIOMAYS?7.

* R211 - On page 8B-114.4, in the lower left hand corner of the component
locator, add R211 between R209 and R210.

On the Component Coordinates:

« R211 - On page 8B-114.3, add R211 A,3, to the partial coordinates table.

2717A to 2742A On the A13 schematic:

» 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBQARD ASSEMBLY from 08903-60129 to 08903-60192.

2728A and below On the A4 schematic:

¢ §56 - The 08903-60128 board is obsolete, to replace this board you must
order the 08903-60282 (not Quasi-Peak).

Note: - The 08903-60282 (not Quasi-Peak) and the 08903-60283
(Quasi-Peak) are identical boards except for the positioning of W1. See
partial schematic on page 8B-116.5, and the Component Locator on page
3B-116.6.

556
rev.14FEB89 8B-116.1




Model 8903B/E

CHANGES

2730A to 2813A
for HPB903B
and

2730A to 2814A
for HP8903E

On the A4 schematic:

» A4 - Use the new schematic foldout on page 8B-116.3. Delete the page
number (8B-116.3) and replace it with a revision date of ren.J0MAYS7.

On the Component Locator:

s A4 - Use the partial component locator on page 8B-114.3.
On the Component Coordinates:

= A4 - Use the partial component coordinates on page 8B-114.3.
Under “Notes™:

» Add the following notes;

NOTE 5. When in 5.7 Special (Quasi) the AVG/RMS line is high.

NOTE 6. Unused gates U29C and U29D have their inputs and outputs
grounded.

On the A13 schematic:

v §86- Add the new schematic on page 8B-116.3, rev.10MAY87, (keep the
original schematic.})

2813A and above

On the A13 schematic:

» 08903-60292 - Change the part number of the A13 POWER SUPFLY AND
MOTHERBOARD ASSEMBLY from 08903-60192 to 08903-60202.

rev. 14FEBRY

w




Model 8903B/E

CHANGES

2816A and above
for HPB9(3R

and

2818A and above
for HPS903E Under “Notes™:

+ Add the following notes;
Note 7. The 08903-60183 does not have a W1 jumper wire.
Note 8. The 08203-60283 and the 08903-60282 are identical boards except
for the position of the W1 jumper wire. See the partial schematic on page
8B-116.5, and the Component Locator on page 8B-116.6.
On the A4 schematic:

® A4 - In the upper left hand corner of the schematic change the board part
number to 08903-60283.

Note: The 08903-60282 and 08903-60283 are identical hoards except for the
positioning of W1, See the partial schematic on page 8B-116.5, and the
Component Locator on page 8B-116.6.

» 556 - Use the schematic partial on page 8B-116.5.
On the Component Locator:

¢ A4 - Use the component locator on page 8B-116.6 for serial prefixes 2816A
and above (8303B) and 2818A and above (8903EF).

P

$56
rev. 14FEBRY 3B-118.3




Service Model 890318, E
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Component Coordinates

COMP COMP | X,Y
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Sarvice Mode! 84903B

NOTES

1. Decouple probe with a 10k ohm resistor when measuring this voltage.

2. Measured with respect to the +15 VDC supply.

3. THE A4 OUTPUT AMPLIFIER/YOLTMETER ASSEMBLY (08903-60128) may
raetrofit to analyzers with serjal prefixes 2306A or lower, having
A3 NOTCH FILTER ASSEMBLY (08903-60105). To retrofii, carefuily unsoid~
er A4R101 and resolder this resister between points A and B a5 shown
on this schematic (557)., Unsolder A4R200 and resolder this resistor
between points C and D {on 857). Solder pads and mounting hoies are
prOVIDED on the circuit board.
if the A4 QUTPUT AMPLIFIER/VOLTMETER ASSEMBLY (08903-60128) is to be
used in an B8903A AUDIO ANALYZER as an RMS detector, pin 1 of the
XA4A connector must be grounded, Qtherwise, the A4 assembly will
function as an AVG detector.

A4Q8,9
TOP VIEW
GO
po
S0

Schematic General Information




Model 8903B/E

CHANGES

@ All zerial prefixes On the Component Locator:

uU1,u2,us,U8,U12,t113 - U1, U2, Us, U8, Ul2 and U13 are round cans and

the tabs should be in the 2:00 o'clock posgition
R211 - On page 8B-118.3, in the lower right hand corner of the component
locator, add R211 between R209 and R210.

On the Component Coordinates:

R211 - Add R211 A,3, to the partial component coordinate table on page
8B-114.3.

2717A o 2742A On the A13 schematic:

08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY from 08903-60129 to 08903-60192.

2728A and below On the A4 schematic:

» S57 - The 08903-60128 board is obsolete, to replace this board you must
order the 08903-60282 (not Quasi- Peak).

# Note: - The 08903-60282 (not Quasi-Peak) and the 08903-60283 (Quasi-Peak)
are identical boards except for the positioning of W1. See partial schematic
on page 8B-116.5, and the Component Locator on page 8B-118.3.

2730A to 2813A
for HPB903B
and

2730A to 2814A
for HPS903E On the A4 schematic:

« 557 - Change the A4 board part number 08903-60128 to 08903-60183
(Quasi-Peak).

On the Component Locator:
e A4 - Use the partial component locator on page 8B-114.3.
In General Information:
» Add the following notes;
NOTE 5: When in 5.7 Special (Quasi) the AVG/RMS line is high.
» NOTE 6: Unused gates U29C and U29D have their inputs and outputs
grounded.
On the Component Coordinates:

# R211 - Use the partial component coordinates on page 8B-114.3,

557
rev. 14FEB89 8B-118.1




Service Model 3903B/E

CHANGES

2813A and above On the A13 schematic: 0

« 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMEBLY from 08903-60192 to 08903-60292.

2816A and above
for HP8903B

and

2818A and above
for HPE903E On the A4 schematic:

e In the upper left hand corner of the schematic change the A4 board part
mumber 08903-60183 to 08903-60283. '
Note: The 08903-60282 is a direct replacement for the 08901-60128 for CPC.
The 08903-60282 and the 08903-60283 are identical except for the
positioning of W1 (see schematic partial on page 8B-116.5, and the
Component Locator on page 8B-118.3).

On the Component Locator:

e A4 - Use the new component locator on page 8B-113.3 for serial prefizes
2816A and above (8303B) and 2818A and above (8903E).

®

rev. 14FEB&9
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SERVICE SHEET BD3---Source Circuits Block Diagram
PRINCIPLES OF OPERATION

General

Service Sheet BD3 covers the source circuits which consist of the oscillator and its output circuits.
Oscillator {(A5)

The Oscillator is conceptually similar to the Notch Filter in that it is a state-variable design; that is, it is formed
by combining various circuit blocks which perform simple mathematical functions (amplification, inversion,
summation, and integration). A simplified diagram of the basic oscillator is shown in Figure 8C-1. Each integra-
tor causes 270° phase shift {that is, 90° plus an inversion) and the Sum Amplifier and Fine Tune circuits cause
an inversion. Thus, there are 720° total phase shift around the loop which gives rise to positive feedback—a
necessary condition for oscillation. The output of the circuit (not shown on the simplified diagram) is taken
from Integrator i,

-~
SUM AMPLIFIER

INTEGRATOR INTEGRATOR2 7 AND FINE TUNE \

+

jurglw jwglew -8

Figure 8C-1. Simplified Diagram of the Basic Oscillator

The equation governing the frequency of oscillation for the circuit is

s = Yhuwg(a + v/ a? — 48},

where s is the complex frequency.

Assume for a moment that @ = 0. The radian frequency of oscillation consists only of the imaginary term and
is

s = jw “:jwo\/E:jZ?rfm/[_i'.

The frequency is coarse tuned by adjusting wy in the simplified diagram (Rs and Cs in Integrators 1 and 2).
Fine tuning is accomplished by adjustment of #. Tuning is done by the Controller which uses the Counter to
check frequency. Special Functions 55, 56, and 57 can be used to manually set the tuning of the Oscillator.

To obtain stable, low-distortion oscillation at the prescribed frequency and level (3 Vrms) requires exact ad-
justment of gain o to obtain a purely imaginary term for s. If s contains a positive term, the amplitude of
oscillation grows; if it contains a negative term, oscillation decays. Adjustment of « is done through the use
of negative feedback in an automatic leveling control (ALC) circuit. The ALC circuit must correct for an
amplitude disturbance (such as during a frequency change) within a few cycles of oscillation and yet introduce
no distortion,

Refer now to Figure 8C-101. The leveling circuit consists of two Sample and Hold amplifiers, two error ampli-
fiers, and a Level Setting Multiplier. Some of the important waveforms in the circuit are shown in Figure 8C-2.
The figure shows the situation that occurs when the level suddenly decreases.

8C-1
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ORIVETO
SAMPLE-AND-
HOLD 2

ov

Figure 8C-2. Oscillator ALC Waveforms
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The signal from Integrator | (at TP6) is buffered then sampled by Sample and Hold 1. The sampling switch
is driven by a signal which is in phase with the output from Integrator 2 (at TP8) which lags the output of
Integrator | by 90°. The sample switch drive voltage appears at TP2. When sampling begins (TP2 goes high),
the output of Integrator | is at its negative peak. Sampling continues until the positive peak is reached (the
negative-going zero crossing of Integrator 2) then the sampling switch opens and the peak voltage is held on a
storage capacitor. (The circuit is thus a track-and-hold circuit,) The sampled signal, which has been buffered,
appears at TP3. (In actuality, the buffer ¢lips the negative peaks, but this is of little consequence.)

The negative going edge of the sample switch drive signal also triggers a 35 us monostable multivibrator which
closes the sampte switch of Sample and Hold 2. The voltage from Sample and Hold 1 is then transferred to the
storage capacitor of Sample and Hold 2 and then held. This signal, after being buffered, appears at TP7 and is
a dc voltage equal to the peak of the signal from Integrator I. (At high frequencies, the OR gate that drives the
sampler switch holds the duty cycle at 50% even though the pulse width is less than 35 us.)

This peak signal is compared against a very stable dc reference by the Proportional Error Amplifier, The
amplified level error drives one input to the Level Setting Multiplier. The multiplier can be visvalized as a
variable-gain amplifier with an ac input from Integrator 1. The dc control input from the Proportional Error
Amplifier controls the gain and polarity of this “amplifier”. The output of the multiplier drives and input 1o
the sum amptifier which injects a signal of the proper magnitude and phase to bring the output of Integrator 1
to the correct level

The Proportional Error Amplifier provides coarse, fast-responding ALC action. The amplifier’s output is also
applied to the Error Integrator through a switch which is also driven by the 35 us monostable multivibrator.
The Error Integrator drives a second de¢ control input of the Level Setting Multiplier and provides exact ALC
correction,

The complete loss of oscillation is sensed by the 200 ms Oscillator Restart monostable multivibrator. It is always
retriggered by the signal from Integrator 2 unless the signal ceases. At that time a switch is momentarily closed
to force a large restart error in the Proportional Error Amplifier. Normally, the oscillator will restart by the
normal action of the ALC circuit, this circuit, however, provides a backup.

The ALC Loop Gain Adjust keeps the loop gain relatively constant regardless of signal level by adjusting the
sensitivity of the multiplier to its control voltages. Thus the ALC loop reacts equally well for large or small
signals which are produced momentarily during tuning.

Output Attenuator (A6)

The Oscillator is always on and outputs a constant level. The Qutput Attenuator ¢ircuits provide a controllable
level to the OUTPUT connectors and also allow the signal to be effectively turned off.

Amplifier | is used for fine setting of the output level. Its gain can be programed from approximately - 12 to 0
dB. The equation that governs the gain of Amplifier | is:

N + 256

gain = (1 - 0.5M) ST

where N is an integer between 0 and 255 and M is either @ or 1. In practice N is usually kept between 100 and
255 for a range of approximately 3 dB. M is set to | when the output is set to the “off” condition. The gain
of Amplifier | can be manually programed by Special Functions 58 (which sets the value of V) and 59 (which
sets the value of M),

Amplifier ? is programed from approximately —17.5 to 0 dB gain in 2.5 dB steps. In the “off” condition, the
gain is set to approximately —60 dB. The gain of Amplifier 2 can be manually controlled by Special Function
59.

Attenuator A is a programmable, passive voltage divider with an attepuation of 0, 20, or 40 dB and an “oft”
state (a short to ground), The attenuation can be manually controlled by Special Function 59,

The Qutput Amplificr Driver has a fixed gain of 1.9 (+5.58 dB). It prevents the Floating Qutput Amphfier {from
loading Atlenuator A,

8C-3
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The Floating Output Amplifier has a gain of 1.12 and has differential ostputs, The LOW QUTPUT connector
can be conveniently grounded or floated by a front-pane! switch. The output impedance of the amplifier itself
is 5011,

Attenuator B is a floating, 5002 attenuator which can be programed to 0 or 20 dB. The attenuation of Attenuator
B ¢an be manually controlled by Special Function 539. The impedance of the source can be set to either 5001 or
60082, For instruments with serial prefix 2730A and below, this is implemented with a non-programmable front
panel switch. For instruments with serial prefix 2742A and above, Special Function 47.X is used to select the
output impedence. This feature enables the user to program the output impedence of the source via HP-1B as
well as from the front panel,

If an external voltage exceeding +12 or —12V is applied to the HIGH or LOW QUTPUT connector, the Over-
Voltage Detector opens the two relays in the output paths, The Relay Drive-One Shot holds the relays open for
15 after the over-voltage condition has been removed to prevent relay chatter if the overload signal s pulsing,
The Voltage Clamp protects the output circnits from the initial overvoltage transient until the relays open.

rev. 205EPY7
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TROUBLESHOOTING
General

Procedures for checking the source circuits of the instrument are given below, The blacks or points to check are
marked on the bolck diagram by a hexagon with a check mark and a number inside, for example, <73 > The
procedures assume that the measurement circuits of the instrument (for example, AC Level and Frequency) are
working properly. A second Audio Analyzer is needed only if distortion is out of specification and it cannot
be determined whether the instrument’s source or distortion measurement is at fault. Before performing any
check, perform all the checks on Service Sheet BD1.

Equipment

Audio Analyzer HP 89038 or HP 339A
Oscilloscope ., HP 1740A
Power Supply e HP 6215A

/1> Oscillator Tuning Check

NOTE

This check assuemes that the inmternal reference frequency is properly adiusted: see para-
graph 5-7.

l. Key in 41.0 8PCL to initialize the instrument. Set the INPUT switch to ground. Set the 30 kHz LOW PASS
filter off. Connect ASTP6 (OSC 1) to the HIGH INPUT with a short cable.

2. Keyin 553 5PCL, 56.128 SPCL, and 57.128 SPCL to set the Oscillator frequency to its highest range, middle
coarse tune, and middle fine tune settings. The frequency should be between 55.3 and 57.3 kHz. The amplitude
should be between 2.65 and 3.05 Vims.

Hint: If there is no signal, short A5TP9 (ALC) to ASTP6 (OSC 1). If a signal now appears with the frequency
approximately correct but the amplitude is about 2 Vrms, perform {72 » Oscillator Leveling Check. If there still
is no signal, the fault probably lies with the frequency range and coarse tune circuits; continue on with the
following steps to determine which tuning ¢ircuits are not responding properly.

Hint: If the signal is present at approximately the correct frequency but the level is inc srrect, perform {J/2 >
Osciflator Leveling Check or if only stightly out of limits perform the Oseillator and Quipid Atienuator Adjnstment,
paragraph 5-15.

Hint: If the signal level is correct but the frequency is incorrect, continue with the following steps to determine
which tuning circuits are not responding properly,

3. Key in the following Special Functions and observe the frequency. The frequency should be within the limits
shown in Table 8C-1,

Table 8C-1. Freguency Limits al ASTPS, < J1_ > Step 3

Special Fregquency Limits (Hz)

Functions

Minimurm

Maximum

55.2
55
55.0

6930
B3&
108.7

7810
887
1127

Hint: If the frequencies for Special Functions 55.0 to 55.3 are all out of limits, continve with the following
steps to determine which tuning circuits are not responding properly. If at least one frequency, but not all

8C-35
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frequencies, for Special Functions 55.0 to 55.3 are correct, see Service Sheet 8 and check the range switching
circuits,

4. Key in 55.2 SPCL. Key in the pairs of Special Functions shown in Table 8C-2 and observe the frequency
for each Special Function. Calculate the percent change in frequency between the first and second Special
Function. For example, if the frequency for 56.128 SPCL is 7040.5 Hz and for 56.127 SPCL is 6994.3 Hz the

percent change frequency is

6994.3 — 7040.5

* 100% = —0.6634.
7040.5 & %

Frequency Change =

The frequency change should be within the limits shown. If faulty, see Service Sheet & and check the coarse
tune switching circuits.

Table 8C-2. Limits of Freguency Change at ASTP6, <J1> Step 4

Limits of Frequency Change (%)

Special
Functions
56,128, 56.127
56.64, 56.63
56.32, 56.31
56.16, 56.15
56.8, 56.7
56.4, 56.3
56.2, 56.1

Maximum
-{.14
—0.88
=2 38
—5.38
—~11.3
—227
w7 9

Minimum
-1.37
—213
—3.67
—6.77
—12.9
—25.8
-49.9

5. Key in 56.128 SPCL. Key in 57.255 SPCL and note the frequency, then key in 57.0 SPCL and note the
frequency. Calculate the ratio: (frequency for 57.255 SPCL) + (frequency for 57.0 SPCL). The ratio should be
between 1,105 and 1.113. If faulty, see Service Sheet 8 and check the fine tune switching cireuits.

6. Key in the following pairs of Spcial Functions and check that the frequency for the second entry is higher
than the frequency for the first entry. If faulty, see Service Sheet 8 and check the fine tune switching circuits,

Spectal Functions
57.239, 57.240
57.223, 57.224
57191, 57.192
57127, 57128

Special Functions
57.254, 57.255
B7.253, 57.254
57.251, 57.262
57.247, 57.248

7. Key in FREQ 20 Hz. The frequency should read between 19.94 and 20.6 Hz, If faulty, see Service Sheet 8.

8. Key in FREQ 100 kHz. The frequency should read between 39.7 and 100.3 kHz. If faulty, see Service Sheet
8.

Oscillator Leveling Check

I. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Connect a high-impedance, d¢ coupled
oscilloscope to ASTP6 (OSC 1). The waveform should be an undistorted sine wave with an amplitude between
7 and 9 Vpp and a period of approximately 1 ms.

Hint: If no signal is present, short ASTP? (ALC) to ASTPG (OSC 1). The waveform should be a distorted sine
wave with an amplitude between 6 and § Vpp and a period of approximately | ms. If there is now a signal,
continue on with step 2, If there still is no signal, see Service Sheet 8 and check the analog ICs.

8C-6
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Hint: If the signal is proper, continue on with step 9.

2. Connect the oscilloscope to A5TP2 (5/H GATE). The waveform should be a TTL square wave with a period
of approximately 1 ms. If faulty, see Service Sheet 9 and check the Zero Crossing Detector,

3. Connect the oscilloscope to ASTP3 (5/H). The waveform should be as shown in Figure 8C-3. If faulty, see
Service Sheet 9 and check Sample and Held .

ot 7257 []5) i

* IF ABTP6 1S NOT JUMPED TO ASTPS,
THE LIMITS ARE +55 T0 +6.5V

Figure 8C-3. Oscilloscope Waveform at ASTP3, /2 > Step 3

4. Connect the oscilloscope to ASTP7 (V PEAK). The waveform should be a dc level equal to the peak voltage
noted in step I, If faulty, see Service Sheet 9 and check Sample and Hold 2.

5. Short ASTPY (ALC) to ASTP6 (OSC 1) if not already shorted. Connect the oscilloscope to ASTP5 (PROP
ERROR). The waveform should be a de level greater than +2 Vdc. If faulty, see Service Sheet 9 and check the
Proportional Error Amplifier,

6. Short ASTP9 (ALC) to ground, The waveform should be a de level less than -2 Vde, If faulty, see Service
Sheet 9 and check the Proportional Error Amplifier,

7. Connect the oscilloscope to ASTPIL] (INT ERROR). The waveform should go to about +1 Yde then drift
slowly to 0 Vde. If fauity, see Service Sheet 9 and check the Error Integrator,

Hint: If the signal in step 6 is correct, but the signal of step | was either at an incorrect level or required the
jumper between AS5TP6 adn ASTP9, sce Service Sheet 9 and check the Level Setting Multiplier and Reference.

8. Remove the short on ASTP9. Jumper ASTP6 to ASTPY, The waveform should be legs than —1 Vde {and
will have some | kHz ripple). If faulty, see Service Sheet @ and check the Error Integrator. (See also the hint
vnder step 7.)

9. Remove the jumper between ASTP6 and ASTPY, if present. Connect the oscilloscope to ASTP6, Key in
FREQ 20 Hz. The waveform should be an undistorted sin¢ wave with an amplitude of 7.5 to 9.5 Vpp and a
period of approximately 50 ms. If faulty, see Service Sheet 9.

10. Key in FREQ 100 kHz. The waveform should be an undistorted sine wave with an amplitude of 7.5 to 9.5
¥pp and a period of approximately 10 us, i faulty, see Service Sheet 9.

8C-7
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/3 > Output Attenuator Check &

l. Key in 41.0 SPCL to initialize the instrument. Set the INPUT and QOUTPUT switches to ground. Set
IMPEDANCE to 600{1.

NOTE

In the following checks the limits of the levels measured assume a source loading of 100
kSt (the impedance of the HIGH INPUT). Use of a high-impedance ac voltmeter may
give erroncotts readings,

2. Connect AS5TP6 (OSC 1) to the HIGH INPUT. The amplitude should be between 2.7 and 3.0 Vrms and the
frequency should be approximately 1 kHz, If the frequency is favity, see Oscillator Tuning. If the amplitude is

faulty, see < /2 » Oscillator Leveling Check.

3. Press RATIQ. Connect A6TP6 (AMP 1) to the HIGH INPUT, Key in 59.0 SPCL and the Special Functions
listed in Table 8C-3. For each setting, the amplitude ratio should be within the limits indicated. If faulty, see

Service Sheet 10 and check Amplifier 1,

Tahle 8C-3. Amplitude Ratio Limits ar A6TP6, Step 3

Ampilitude Ratio Limits (%)

Special

Fundtion Minimum Maximum
58.255 100.40 101.40
58127 75.25 76.00
58.63 62.67 63.30
58.31 56,39 56.95
58.15 5324 53.78
58.7 51.67 5219
58.3 50.89 51.40
581 50.49 51.00
58.0 50.30 50,80

4, Key in 58.255 SPCL and 59.32 SPCL to activate the “oft™ state. The relative amplitude should be between
50.2 and 50.7%.

5. Key in 59.0 SPCL. Press RATIO twice to establish a new reference. Connect AGTP5 (AMP 2) to the HIGH
INPUT.

6. Key in the Special Functions listed in Table 8C-4. For each setting, the amplitude ratio should be within the
limits indicated. If faulty, see Service Sheet 10 and check Amplifier 2.

7. Key in 59.0 SPCL.. Press RATIO twice. Connect A6TP4 (AMP 3) to the HIGH INPUT,

8. Key in the Special Functions listed in Table 8C-5. For each setting, the amplitude ratio should be with in
the limits indicated. If faulty, see Service Sheet 10 and check Attenuator A and the Qutput Amplifier Driver.

9. Key in 59.0 SPCL. Press RATIO twice. Connect A6TP3 (FLT HI) to the HIGH INPUT. The relative
amplitude should be between 111 and 113%. If faulty, see Service Sheet 11 and check the Floating Amplifier.

10. Connect the HIGH QUTPUT to the HIGH INPUT. The relative amplitude should remain between 111
and 1§2%. If faulty, see Service Sheet 1] and check Attenuator B. &

[1. Press RATIO twice. Key in 59.8 SPCL. The relative amplitude should be between 9.9 and 10.1%. If faulty,
see Service Sheet 1 and check Aftenuator B.

8C-8
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Tahle 8C-4. Amplitude Ratio Limits af A6TP5, T3y Step 6

Amplitude Ratio Limits (%)

Special

Funection Minimum Maximum
58.0 98.33 99.32
59.1 7375 74.49
59.2 55.29 55.84
593 4 .48 41..M
59.4 31.09 1.4
59.5 23.32 23.595
59.6 17.49 17.67
597 1312 13.25
59.32 - 0.10

Table 8C-3, Amplitude Ratio Limits ar A6TP4, {J3 > Step 8

Amplitude Ratio Limits (%)

Special

Function Minimum Maximum
59.0 188 192
59,16 18.8 19.2
50.24 1.88 1.92
59,32 — o.M

2, Key in 59.0 SPCL. Set IMPEDANCE to 500. The relative amplitude should raise by 0.6% (to a nominal
100.6%). If faulty, see Service Sheet 11 and check the impedance switch relay.

13. Press RATIO twice. Connect the HIGH INPUT to the LOW QUTPUT. Set the LOW QOUTPUT switch
to FLOAT, Short the center conductor of the HIGH QUTPUT connector to ground. The right display should
read between 94.7 and 95.7%. If faulty, sec Service Sheet 11 and check the Floating Output Amplifier.

14. Digconnect the short from the HIGH OUTPUT connector. Press § (Shift) DC LEVEL, Connect a d¢ power
supply to the HIGH INPUT. Set the supply to +12.5 to +13.5 Vdc.

15, Connect the power supply to the HIGH QUTPUT then the LOW QOUTPUT. For each connection relay
K2 should audibly click when the supply is connected then click again 15 after it is removed. If faulty, see
Service Sheet 11 and check the Qver-Voltage Protect circuits.

16, Connect the power supply again to the HIGH INPUT. Set the supply to —13.5 and —12.5 Vdc,
17. Repeat step 15.
Source Distortion Check

NOTE

This cheek is used to pinpoint the source of distortion when it is slightty out of specifica-
tion. Use an external distortion analyzer wnless 1t is known that the internal distortion
analyzer is operaiing properfy,

. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT gwitches
to ground. Key in AMPTD 6 V,
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low-pass filter of the distortion analyzer to 30 kHz. The distortion should be less than 0.01% in each case. If

7. Connect a distortion analyzer to the test points listed in Table 8C-6 and measure the distortion. Set the .‘)
faulty, see the service sheet and check the circuits listed in Table 8C-6.

Table 8C-6. Source Distortion Troubleshooting, <& » Step 2

Test Point Service Sheet Most Probable Cause
ASTPB (OSC 1) 9 Oscillator Leveling
ABTPG (AMP 1) 10 Amplifier 1
AGTPS (AMP 2} 10 Ampilifier 2
AGTP4 (AMP 3) 10 Qutput Amplifier Driver
HIGH OUTPUT 11 Floating Output Amplifier
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SERVICE SHEET 8---A5 Oscillator Assembly (State-Variable Circuits)
PRINCIPLES OF OPERATION
General

This portion of the Oscillator Assembly (AS) contains the basic state-variable ¢ircuitry which generates a signal
at a specific frequency. (See the discussion of the Oscillator on Service Sheet BD3.) It includes two integrators,
a fine tune circuit, a sum amplifier, and their control circuitry.

Integrators

The two integrators are nearly identical. A simplified diagram of an integrator is shown in Figure 8B-32 (in
the discussion of the Notch Filter). For Integrator |, FETs Q12 through Ql4 switch the feedback capacitors
to change ranges. FETs Q4 through Q11 switch the input resistors to coarse tune the oscillator, The FETs
are driven hy the Qscillator Control Drivers whose control inputs come from the Controller via the Latch
Assembly (see Service Sheet 12).

Fine Tune

Fine tuning is accomplished by varying the total amount of input current from Integrator 2 into the Sum
Amplifier U5. The Fine Tune circuit inverts the oulput from Integrator 2. Its gain is determined by the closing
of FETs Q28 to Q31 and the switches of Ul9. The output of U12B produces a current in R60 of opposite
polarity to the current in B57,

Sum Amplifier

The Sum Amplifier sums the currents from Entegrator 2 and the Fine Tune via R37 and R60 and the current
from the ALC circuit {see Service Sheet 9), The currents from Integrator 2 affect the Oscillator frequency, and
M the current from the ALC circuit affects the level.
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General

Procedures for checking the Oscillator Assembly are given below. The circuits or points to check are marked on
the schematic diagram by a hexagon with a check mark and a number inside, for example, /8 ». In addition,
any points outside the labeled circuit area that must be checked are also identified. Fixed signals are shown
on the schematic also inside a hexagon, for example, {+1.9 TO +2.1 VDC >. Extend the board assembly where
necessary to make measurements. These procedures assume that the measurement circuits of the instrument

(for example, ac level and frequency) are working properly.

Equipment
Oscilloscope HP 1740A

< J1_» Tuning Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and QUTPUT switches
to ground, Key in AMPTD 3 V. Key in 553 SPCL, 56.255 SPCL, and 57.255 SPCL to set the Oscillator
frequency to its highest range, coarse tune, and fine tune settings. Connect the HIGH OUTPUT to the HIGH
INPUT,

2. Connect a high-impedance, dc coupled oscilloscope to AS3TP6 (OSC 1), A5TP8 (OSC 2), then ASTP4 (OSC
3). Use a low-capacitance 10:1 divider probe. The d¢ level should be between —50 and +50 mVdc at AS5TP6 and
A5TP4 and between —250 and +250 mVde at ASTP8. The ac level at A5TP6 and ASTPS should be between
8.3 and 8.7 Ypp. The frequency should be between 110 and 130 kHz,

Hint: If the dc level is out of limits, check U4, U3, and Ull. The amptlifiers are connected in a negative dc
feedback loop; a failure in one amplifier will upset the bias of the others. Check that the output voltages have
the proper sense. (For example, a positive offset at pin 2 of U4 should result in a negative output at pin 6. It
should approach —15V.)

Hint; If the dc level is correct but there is no ac signal, short A5TP? (ALC) to ASTP6. If a signal now appears
with the frequency approximately correct but an amplitude of about 5.5 Vpp, see Service Sheet 9 and check
the Oscillator leveling circuits. The signal will be distorted,

Hint; If the de and ac levels are correct but the frequency is incorrect, continue with the following steps to
determine which tuning circuits are not responding properly.

3. On the Audio Analyzer, key in the Special Functions listed in Table 8C-7. For each setting, connect the
oscilloscope to the drains of the FETs indicated. (Use a probe.) A signal of several volts should be present
when 55.3 SPCL is keved in, but not when the Special Function listed is keyed in. If the signal is faulty, also
check the control line indicated. (All control lines should be — 15V for 553 SPCL.)

Tably 8C-7. Check of FET Drains, {J1 > St¢p 3

Drains Level (Vdc) at U18 Pin

Special to

Function Check 1 2 14
55.2 o2, Q25 0 —15 —15
55.1 Q13 Q26 ~15 0 —15
55.0 Ql4, Q27 —15 12 0

4. On the Audio Analyzer, key in 55.2 SPCL. Key in the Special Functions listed in Table 8C-8. For each setting,
connect the oscilloscope to the drains of the FETs indicated. A signal of several volts should be present when .)
the Special Function is keved in, but not when 56.255 is keyed in. If the signal is faulty, also check the control

lines indicated. (All control lines should be 0 Vdc for 56.255 SPCL.)

8C-12
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Tahle 8C-8. Check of FET Drains, < J1 > Step 4

Drains Level (Vde) at U17 Pin Level (Vdc) at U16 Pin

Special to

Function

Check

-l
o

-t
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13

14

58.254
56.253
56.251
56.247
06,239
56.223
56.1¢1
56,127
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5. On the Audio Analyzer, key in 56.255 SPCL., Key in the Special Functions ligted in Table §C-9. For each
setting, connect the oscilloscope to the drain of the FET indicated. A signal of several volts should be present
when the Special Function is keyed in, bot not when 57.0 is keyed in. If the signal is faulty, also check the
control lines indicated. (All control lines should be 0 Vde for 57.0 SPCL.)

Table 8C-9. Check of FET Drains, <JS1_> Step 5

Drain
Special to
Function Check

Level (Vdc) at U20 Pin

1 14 13

57128
57.64
57.32
57.16

Q3
Q30
Q29
Q28

0
~15

0

0

—15
0
0
0

6. On the Audio Analyzer, key in the Special Functions listed in Table 8C-10. For each setting. connect the
oscilloscope to the pin of U19 indicated. A signal of several volts should be present when the Special Function
is keyed in, but not when 57.15 is keved in. If the signal is faulty, also check the controf lines indicated. (All
control lines should be a TTL high for 57.15 SPCL.)

Table 8C-10. TTL Levels at ASUID, < J 1 Step 6

Pin On Level (TTL) at U19 Pin

Special
Function

Uid to
Check

8

577
57.11
5713
57.14

15

10
7

2

Hint: This step concludes a check of the functioning of the tuning circuits, If the fault is excessive distortion
(particularly at low frequencies), the cause may be a leaky FET switch. The particular FET can be ascertained
by observing which switch is on when the distortion goes away, If the fault is a frequency error as observed in
the Osciflator Tuning Check of Service Sheet BD3, the faulty resistor or FET switch ¢an be ascertained by noting
which 5pecial Functions give correct readings and which do not. Table 8C-11 should assist in correlating the
Special Functions and range switches.
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Table 8C-11. Special Function 55.N Vs. Range Switches Closed, <J1.> Step 6 Hint

Special Function Switches Closed
55.3 None
8652 a2, Q26
551 13, Q26
55.0 14, Q27

Tabie 8C-12 should assist in correlating the Special Functions and the coarse-tune switches.

NOTE
For Special Function 56.N, let N=N&+N7T+N6+N5+Na+N3+N2+N1. The value of N

determines which switches are closed. For example, 56.18 SPCL will close 98, Q21, Q7.
and Q20. N5+N2=16+2=18,

Table §C-12. Special Function 56.N Vs. Coarse-Tunc Switches Closed, LI Step 6 Hint

Component of N Value Switches Closed
NE 128 9, Q22
N7 Q10, Q23
NG Q11, Q24
N5 Q8, Q21
N4 Qa, Q18
N3 4, Q17
N2 Q7, Q20
N1 Q6, Q19

Table 8C-13 should assist in correlating the Special Functions and the fine-tune switches.

NOTE
For Special Function 57N, let N=255-(NE+ N7+ NG+ N5+ N4+ NI+ N2+N1). The value of

N determines which switches are closed as follows, For example, 37,237 SPCL closes
switches U190 and UIB. 253-N5-N2=255-16-2=237.

Takie 8C-13. Special Function 57.N Vs, Fine-Tune Switches Closed, <J/1 > Step 6 Hinl

Component of N Value Switch Closed
NB 128 Q31
N7 64 Q30
NG 32 Q29
NG 16 Q28
N4 8 U190
N3 4 U19G
N2 2 L1sB
N1 1 M9A
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7. On the Audio Analyzer, ground ASTP9 (ALC). Key in 55.3 SPCL, 56,1 SPCL, and 57.0 SPCL. Connect the
oscilloscope to ASTPG6. The waveform should be less than 2 mVpp and between ~50 and +50 mVdc.

Hint; If the signal is too large, an FET switch is leaking. A leaking FET will cause excessive distortion at 20 Mz,
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SERVICE SHEET 9---A5 Oscillator Assembly (ALC Circuits)
PRINCIPLES OF OPERATION

General

This portion of the Oscillator Assembly (AS5) contains the ALC circuitry which senses the level of the output
and injects into the oscillator circuitry a signal of proper phase and amplitude to correct for any error in the
Oscillator output level,

Sample-and-Hold Circuits

The output of the sample-and-hold circuits is a d¢ voltage equal to the positive peak of the Oscillator output.
The sample switch, FET Q16, of Sample-and-Hold 1 is driven in guadrature with the signal which is to be
sampled. The quadrature drive comes from Integrator 2 of the Oscillator (see Service Sheet 8) via the Zero-
Crossing Detector. The Zero-Crossing Detector produces a low output whenever its input is less than 0V. R67
and R70 provide a small amount of hysteresis to assure a rapid and complete output transition once it begins.
The output is inverted by NOR gate U1B and translated to a level compatible with Q16 by USD. A low on the
output of USD (= 15V) turns Q16 off; a high (output off) permits Q16 to be turned on by the low gate-to-source
resistance of R84

The signal to be sampled comes from Integrator | of the Oscillator. It is buffered by a unity-gain amplifier, U9
and Q2. Q2 boosts the current-drive capability of the amplifier since it must drive a capacitor, C39, when Qlé
is on. Sampling begins at the negative peak of the input signal and continues to the positive peak when Q16
shuts off—holding the signal peak on C39. (CRS actually clamps the negative level to —0.6V.) The circuit thus
performs a track-and-hold function. The peak dc voltage is buffered by a high-impedance, unity-gain amplifier,
Ul3.

The sampled peak is further sampled by Sample-and-Hold 2. The sample-and-hold switch, FET QI15, is also
driven by the quadrature signal, but the length of the drive pulse is shortened to 35 us or less by U1C. Monostable
multivibrator U7A is triggered by the guadrature signal. Its duration is 35 us. Jts low-true output is combined
with the quadrature signal in NOR gate U1C. Should the half-period of the quadrature signal be less than 35
us, UTA is retriggered before its timeout is completed. The output pulses of UIC, then, have a duration less

than 35 us,

The output from UIC is translated to a level compatible with Q15 by U8C (similar to USD). A signal out
of phase with the output to the gate of Q15 is fed through C46 to cancel the turn-on spikes created by the
junction capacitances of Q15. The guard traces surrounding the ungrounded nodes of €39 and (45 hold the
surrounding printed circuit board area at a potential that is approximately equal to the level being held on the
capacitors. Leakage currents, caused by potential differences near the capacitors, thus flow to the guard trace
and to the output of U13 or Ul4 rather than to the capacitor. The sampled output is buffered by Ul4.

Level Error Amplifiers and Level Setting Multiplier

The ac signal from the Oscillator is fed into one input (=X) of the Level Setting Multiplier (U6, U12A, and
associated components). The multiplier, Ué, acts as a variable-gain amplifier. The gain of the multiplier is
proportional to the difference in voltage between the two Y inputs. The sense of the gain (that is, inverting or
non-inverting) is determined by the sign of the difference in the two voltages.

The dc output of the sampler, which is equal to the peak of the ac signal from the Oscillator, is compared to
a Reference. The difference between the dc level and the Reference is amplified by the Proportional Error
Amplifier, UI0B, and is fed into the —Y input of the multiplier, Ul0B has a gain of 2. (The ALC circuit is
designed to react to a change in level in less than one cycle of the input signal.)

The level error voltage from UI0B is also integrated and inverted by the Error Integrator, Ul5, and fed into
the +Y input of the multiplier. This integrator gives the ALC loop high gain for long-term level accuracy. It,
however, reacts slowly to level errors. The input to the Error Integrator is applied only briefly (for 35 us or
less) each cycle by FET Q3. This provides an integration function over most of the frequency range of the
Oscillator.

8C-16

&
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The overall gain of the multiplier is further controlled by the current into the IX input. This current is produced
by common-base stage Q1. The current is proportional to the voltage at the output of Uld, The additional
control holds the gain of the ALC loop more nearly constant as a function of level. This is particularly important
when large amplitude perturbations occur such ag when the Oscillator range is changed.

The output of the multiplier is a current. U12A forms a transresistance amplifier which converts the differential
current to a single-ended voltage. The output drives the Sum Amplifier of the Oscillator (see Service Sheet 8).

Reference

The Reference produces a temperature-stable voltage which the Proportional Error Amplifier compares with
the de voltage from Sample-and-Hold 2. The voltage is derived from voltage reference diode YRS, The voltage
across R9% and RI102 is the same as across VRS, The current produced in these resistors flows into R97 and
produces a constant voltage. The voltage at the output of UI0A is equal to the voltage across R97, R98, and
R102 and is set (by adjustment of R102) to equal twice the desired peak voltage of the Oscillator,

Oscillator Restart

Monostable multivibrator U7B is normally retriggered by the signal from the Qscillator (via the Zero-Crossing
Detector), If the input frequency drops below 5 Hz (corresponding to a period of 200 ms), U7B times out and
switches on FET Q34 (via Q33 and Q32). This pulls the non-inverting (+) input of J10B down to approximately
2.4V minus the voltage across VR3. The abnormally low voltage at UI0B creates a large error which, by the
action of the ALC loop, restarts the Oscillator, (The Qscillator is assumed to be stopped if the frequency is
below 5 Hz.)
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TROUBLESHOOTING

General

Procedures for checking the Oscillator Assembly are given below, The circuits or points to check are marked on
the schematic diagram by a hexagon with a check mark and a number inside, for example, {/3 ». In addition,
any points outside the labeled circuit area that must be checked are also identified. Fixed signals are shown
on the schematic also inside a hexagon, for example, < 4+1.9 TQ +21 VDC > Extend the board assembly where
necessary to make measurements, These procedures assume that the measurement circuits of the instrument
(for example, ac level and frequency) are working properly.

Equipment

Ogcilloscope HP 1740A
< /1> Oscillator Leveling Check

I, On the Andio Analyzer, key in 41.0 SPCL to initialize the instrument. Short ASTP? (ALC) to ASTP6 (OSC
1.

2. Connect a high-impedance, de coupled oscilloscope to ASTP2 (5/H GATE). The waveform should be a
TTL square wave with a period of approximately | ms.

Hint: If no signal is present, check ASTPE (OS8C 2). The waveform should be a sine wave with an amplitude
between 12 and (3 Vpp. If no signal is present, see Service Sheet 8 and check Qscillator tuning. If signal is
present at ASTPS but at the wrong level, continue on with the following steps.

Hint: If signal is present but at the wrong frequency, see Service Sheet § and check Oscillator tuning.

3. Connect the oscilloscope to pin 2 of U9, The waveform should be as shown in Figure 8C-4,

Figure 8C-4. Waveform af Pin 2 of U9, <1 > 8tep 3

3
‘j

w
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4. Connect the oscilloscope to pin 14 of USD. The waveform should be as shown in Figure 8C-5.

Figure 8C-5. Waveform at Pin 14 of USD, I3 Step 4

“ 5. Connect the oscilloscope to A5TP3 (5/H). The waveform should be as shown in Figure 8C-6.

Figure 8C-6. Waveform at A5TP3, <J1 > Step 5

6. Connect the oscilloscope to pin 13 of USC. The waveform should be as shown in Figure 8C-7.

7. Connect the oscilloscope to ASTP7 (V PEAK). The waveform should be a de signal with a level equal to
the peak level of the signal at ASTPR3 (see step 5).

8C~19
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e

Figure 8C-7. Waveform at Pin 13 of USC, {J1 > Siep 6

8. Connect the oscilloscope to pin | of U10A. The dc level should be between +7.8 and +8.2 Vde.

Hint: If the level is only slightly out of limits, perform the Oscillator and Owtput Attennator Adjusiment, paragraph
5-15.

9. Connect the oscillogcope to ASTPS (PROP ERROR). The dc level should be between +3.2 and +3.7 Vde.

Hint: If the level is faulty, measure the voltage at pin 5 of U10B. It should be the same as that observed in step
8. If it is not, also check pin 5 of U7RB; it should be a TTL high; Q32 and Q33 should be on; and Q34 should be
off. (If Q34 is on, pin 5 of U10B will be approximately +2.3 Vdc and the output of U10B, if working properly,
will be approximately —3.7 Vdc.)

0. Connect the oscilloscope to A5TP11 (INT ERROR). The waveform should be as shown in Figure 8C-8.

Hint: The waveform at pin 2 of U8B should be pulses with a 1 ms period, width approximately 35 us, upper
peak approximately +3V, and lower peak approximately —15V.

I1. Connect the oscilloscope to pin | of UI2A. The waveform should be as shown in Figure 8C-9.

Hint: The voltage at pin 2 of U6 should be approximately +10 Vde with an ac waveform supertmposed having
an amplitude of 0.8 Vpp. (The shape of the waveform should be the same as shown above.) The voltage at pin
14 of U6 should be approximately +10 Vde with an ac waveform superimposed having an amplitude of 1.7
Vpp. The output of UI2A should equal 2.6 times the difference in voltage between pin 14 and pin 2 of U6,
(Note that the ac waveform at pins 14 and 2 of U6 are out of phase with each other; thus the ac output of
UI2A is 2.6 times the sum of the peak-to-peak voltages at pin 14 and pin 2 of U6.)

Hint: The voltage drop across R119 should be 2.9 Vdc,

Hint: This step concludes a check of the function of the leveling circuits with the leveling loop open. The
following steps check the closed-loop performance.

12, Remove the short between ASTP? and A5TP6, Connect the oscilloscope to ASTP6, The waveform should
be an undistorted sine wave with an amplitude between 7.8 and 8.2 Vpp.

Hint: If the steps up to 11 give positive results, but step 12 is out of limits, the problem may lie with the loop
dynamics. Look for RF oscillations in the amplifiers of the loop. If distortion is excesive, check U6,

3C-20
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Figure 8C-8. Waveform at A5TPL1, <J1 » Step 10

it =} 115 =

Figure 8C-9. Waveform at Pin 1 of U124, {J1 5 Step 1]

13. Set the oscilloscope to a slow sweep rate. Short pin 3 of UL0A to ground rapidly several times in succession
and observe the oscilloscope. When the pin is grounded, the amplitude should drop to about 6 Ypp. When the
waveform changes level (either higher or lower), the change should appear to be instantaneous and have less
than 0.5V overshoot or undershoot,
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SERVICE SHEET 10---A6 Output Attenuator Assembly (Input Circuits)
PRINCIPLES OQF OPERATION

General

This portion of the Output Attenuator Assembly (A6) contains two programmable-gain amplifiers, a pro-
grammable attenuator, and a fixed-gain amplifier. The input to the circuits comes from the output of the

Oscillator,
Amplifier 1

Amplifier 1 provides gain programmable in fine steps. U9 is configured as an inverting operation amplifier; the
amplifier’s maximum gain is 1. The gain is determined by the setting of DAC U13 which controls the feedback
of the high-gain, differential amplifier U9. Refer to Figure 8C-10, which shows the interaction of Ul3 and U9
in a simplified form. The DAC is programed by lines AT AMP 0 through AT AMP 7 and AT OFF. When AT
OFF is high, the gain setting is reduced an additional 6 dB. CR1 and CR2 protect Ul3 from static discharge.

C11 frequency compensates the amplifier,

— QUTPUT

Figure 8C-10. Simplified Diagram of Amplifier 1
Amplifier 2

Amplifier 2 provides gain programmable in 2.5 dB steps from approximately —17.5 to 0 dB. Operation of
Amplifier 2 is similar to Amplifier [. The DAC (U10) is programed by lines AT AMP 8 through AT AMP |1
and AT OFF. These control lines, however, are further decoded by two ROMS (U1} and Ul2) to introduce a
slight gain offset to compensate a quantization error in the 2.5 dB gain steps. When AT OFF is high, the gain
of Amplifier 2 becomes approximately —60 dB.

Attenuator A

Attenuator A is a programmable 0, 20, and 40 dB voltage divider. It is programed by lines AT AMP 8 through
AT AMP 12 and AT OFF as decoded by ROM Ul and the NAND gates of Uld, When AT QFF is high,
switch U15D shorts the attenuator output to ground.

Output Amplifier Driver

The amplifier formed by Q5 and U3 has a gain of 1.9. The high input impedance of the FETs of Q3 prevents
loading of Attenuator A. Variable resistor (QUTPUT OFFSET ADJ) R32 adjusts the overall, de coupled cutput
chain for 0 Vde offset,

e
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TROUBLESHOOTING

General

Procedures for checking the Output Attenuator Assembly are given below. The cireuits or points to check
are marked on the schematic diagram by a hexagon with a check mark and a number instde, for example,
<73 In addition, any points outside the labeled circuit area that must be checked are also identified. Fixed
signals are shown on the schematic also inside a hexagon, for example, {1870 121 VDG > Extend the board
assembly where necessary to make measurements. These procedures assume that the measurement circuits of
the instrument (for example, ac level and frequency) are working properly.

Equipment

Oscilloscope HFP [ 740A
<71 > amplifier and Attenuator Check
1. Key in 41.0 SPCL to initialize the instrument. Set the INPUT and OUTPUT switches to ground.

NOTE

In the following checks the limifs of the levels measured assume a source loading of 100
kS (the impedance of the HIGH INPUT). Use of a high-impedance ac voltmeter may
give crroncons readings.

2. Connect ASTP6 (QSC 1) to the HIGH INPUT. The amplitude should be between 2.67 and 2.95 Vrms and
the frequency should be approximately | kHz.

Hint: If the signal is faulty, see Service Sheet 8 and check the Oscillator tuning.

1. Press RATIO. Connect AGTP6 (AMP 1) to the HIGH INPUT. Key in 59.0 SPCL and the Special Functions
listed in Table 8C-14. For each setting, the amplitude ratio should be within the limits indicated. If the signal
is faulty, also check the control lines indicated.

Tahble 8C-14. Amplitude at A6TP6, <I1 > Step 3

Amplitutdle Ratio Level (TTL)
Special Limits (%) at Ui3 Pin
Function

-
[
-
-
y
o
o

Minimurm Maximum
58.25bH 100.40 101.40
58127 75.25 76.00
58.63 62.67 63.30
58.31 56.39 56.95
58,15 53.24 53.78
58.7 51.67 5219
583 50.89 51.40
58.1 50.49 51.00
58.0 50.30 50.80

r—rrrr I ITITXT
rerrerreerrrr ITo
IXTIIIITIII|H

r T T IIIIIX
rr~r IIIITIII
r—r—IITIIIXT
rcrrITIII|o
rerrricre~ T T
rrr-rcrIIXT| o

4, Key in 58.255 SPCL and 59.32 SPCL to activate the “off” state. The right display should read between 50.2
and 50.7%.

m Hint: Pin 4 of U13 should be a TTL low. Pins 5 through 12 of U13 should be TTL highs.
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5. Key in 59.0 SPCL. Press RATIO twice to establish a new reference. Connect A6TP5 (AMP 2) to the HIGH

INPUT.

6. Key in the Special Functions listed in Table 8C-15. For each setting, the amplitude ratio should be within

the limits indicated. If the signal is faulty, also check the control lines indicated.

Table 8C-15. Amplitude at A6TPS, {J1 > Step 6

Special
Function

Amplitude Ratio
Limits (%)

Level (TTL)
at tH2 Pin

Level (TTL)
at U11 Pin

Minimum

Maximum

-k
o

-l
—h

-
(-]

-
]

-
E -3
e

59.0
59.1
59.2
50.3
59.4
59.5
29.6
59.7
59.32

98.33
73.75
55.29
41.49
31.09
23.32
17.49
1312

99.32
74.44
55.84
.91
314
2355
17.67
13.25

0.10

~FIFrIrIcCIcC

rIITITrrr IITrir

Irr-rr r I ITITZXI

IIIIIIITIZI

rI I IIITITITIT
rr~~rre-IIZT
rrcrr LI r-rr IT)-

FrIIIrIrIIis

rFrr I I rr I Tim

EFEFEFIIrIIXEIqn

FFIErrrIEI|a

rrrErFrrrIIIIr e

mrITIITrrerr-o I I

mrIrrrrr I,
mrIrrrXIIIrr|l;

7. Key in 59.0 SPCL. Press RATIO twice. Connect A6TP4 (AMP 3) to the HIGH INPUT.

8. Key in the Special Functions listed in Table 3C-16, For each setting, the amplitude ratio should be with in

the limits indicated. If the signal is faulty, also check the control lines indicated,

Tahle 8C-16. Amplitude ar AGTP4, <J1 >8ep &

Speciaf

Amplitude

Ratio
Limits (

%)

Level (TTL) at IC Pin

ui4

Function

Minimum

Maximum

59.0
59.16
59.24
59.32

188
18.8
1.88

192

19.2
1.92
0.0

Hint: The gain of the Output Amplifier Driver should be 1.9,
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SERVICE SHEET 11---A6 Qutput Attenuator Assembly (Output Circuits)
PRINCIPLES OF OPERATION
General

This portion of the Qutput Attenuator Assembly (A6) contains the Floating Qutput Amplifier, Attenuator B,
and Over-Voltage Protection. The output is floating (that is, not referenced to ground) unless chassis-mounted
switch 82 is closed.

Floating Output Amplifier

The Floating Qutput Amplifier is a single-ended-to-differential converter. Conversion is accomplished by a
precise combination of negative feedback. positive feedback, and cross-coupling which yields a symmetrical
differential output with high common-mode rejection and a well-defined output impedance of 5002, The com-
plexity of the circuit makes detailed analysis difficult. (For a more detailed discussion, see Hewlelt-Packard
Journal, August 1980, pp. 12, 13)

Qutput trangisiors Q1 through Q4 boost the current drive capability of differential amplifiers (Ul and U2).
Constant-current sources CR23 through CR26 provide bias current for diodes CR4 through CR7 and the bases
of Q! through Q4. CR4 through CR7 thermally compensate the base-emitter junctions of Q1 through Q4.

When relay K4 is open, R103 adds another 550! to the output impedance to the amplifier’s output to bring
the total impedance to 60081, R89 references the amplifier at ground when the output connectors are floating.
Diodes CR$ through CR11 and CR19 through CR22 protect the Floating Output Amplifier from reverse-
voltage transients while the over-voltage protection relays deactivate. The diodes are referenced to —12 or +12V
generated by VR2 and VR | respectively. C25 (HF BALANCE) is adjusted for optimum common-mode rejection
at 100 kHz where the RFI rejection components (C29, A13C13, and AI3C14) and stray circuit capacitance
upset the circuit balance,

Attenuator B
Qutput Attenuator B is a 20 dB, pi-section pad switched by relay K1,
Over-Voltage Protection

The instantaneous voltage across the HIGH and LOW QUTPUT connectors is monitored by the Over-Voltage
Detector. If the instantaneous differential voltage exceeds approximately —12 or +12V {(usually due to an
inadvertent application of a signal to the output), the Over-Voltage Detector causes relays K2 and K3 to open
the two signal paths to prevent damage to the output circuits.

The two 12V thresholds are derived from two 0.42V references (voltage dividers R94 and R96 and R93 and
R97) and two voltage dividers on the output lines (R90 through R93), The detector consists of four, wired-OR
comparators (USA, U8B, USC, and USD). Comparators USD and USC compare the HIGH and LOW outputs,
respectively, against the +0.42V reference; USA and U8B compare the HIGH and LOW outputs, respectively,
against the —0.42V reference. Whenever either reference level is exceeded, the associated comparator goes
low and triggers the Relay Drive One Shot (U7), which deactivates K2 and K3 by ontputting a TTL high.
The duration of the high output is 1s unless U7 is retriggered by the presence of the reverse voltage. Thus, a
repctative overload (one with a period less than 1s) will hold the relay open until the overload is removed.

The two voltage dividers formed by R90 through R93 limit the current flow to the Over-Voltage Detector
inputs for large overvoltage situations.
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TROUBLESHOOTING

General

Procedures for checking the Qutput Attenuator Assembly are given below, The circuits or points to check
are marked on the schematic diagram by a hexagon with a check mark and a number inside, for example,
{73 > In addition, any points outside the labeled circuit area that must be checked are also identified. Fixed
signals are shown on the schematic also inside a hexagon, for example, { 1.9 TO_+21 VDG >, Extend the board
assembly where necessary to make measurements. These procedures agsume that the measurement circuits of
the instrument {for example, ac level and frequency) are working properly.

Equipment
Oscilloscope HF 1740A

< /1 » Floating Output Amplifier Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument, Set the INPUT and OUTPUT switches
to ground. Set IMPEDANCE to 60002. Key in FREQ 100 Hz, Key in 58.127 SPCL and 59.7 SPCL to preset
the SOQURCE amplitude. Connect the HIGH INPUT to A6TP4 (AMP 3). The left display should read approx-
imately 100 Hz, and the right display should read between 0.525 and 0.546 Vrms.

Hint: If the signal is faulty, see Service Sheet 10 and check Amplifier 3.

2. On the Audio Analyzer, press RATIO. Connect the HIGH INPUT to A6TP3 (FLT HI). The relative ampli-
tude digplay should read between 111 and 113%.

Hint: If no signal is present, check Ul, U2, and Q1 through Q4. 1f signal is present but at the wrong level,
continue with the following steps. If the signal is correct, continue on at step 10,

3. On the Audio Analyzer, ground A6TP2 (FLT LO) and A6TP3 (FLT HI). Connect the HIGH INPUT to the
junction of R68 and R69. The relative amplitude should read between 57.2 and 57.8%.

Hint; If the signal is faulty, check R48 and R61. (The amplifier gain is the ratio R61/R48 expressed in %.)
4, Connect the HIGH INPUT to pin 3 of Ul. The right display should read between 35.6 and 36.0%.

Hint: If the signal is faulty, check R47, R55, and R56. (The amplifier gain is the ratio R/(R+R72) expressed in
%, where R is the parallel combination of R55, R36, and the 100 k{2 input resistance.)

5. Connect the HIGH INPUT to the junction of R66 and R67, The relative amplitude should read between
56.3 and 57.5%,

Hint: If the signal is faulty, check R46 and R64. (The amplifier gain is the ratio of step 4, excluding the loading
of the 100 k&2 input resistance, times 1+R54/R46 expressed in %.)

6. Remove the ground from AGTP3I. Place a short across R70. Connect the HIGH INPUT to AG6TP3. On the
Audio Analyzer, press RATIO twice to establish a new reference.

7. Connect the HIGH INPUT to pin 3 of U2, The right display should read between 31,4 and 31.8%.

Hint: If the signal if faulty, check R49, R57, and R58. (The amplifier gain is R/A(R+R57) expressed in %, where
R is the parallel combination of R49, R58, and the 100 k{2 input resistance.)

8. Remove the short from R70. Connect the HIGH INPUT to A6TP4. On the Audic Analyzer, press RATIO
twice to establish a new reference.

9. Connect the HIGH INPUT to the HIGH OUTPUT. The right display should read between 111 and 113%.

Hint: If the signal is faulty, check R70 and any component in series or parallel with the path from AG6TF3 to
the HIGH QUTPUT connector, such as K1, K2, K3, R103, etc.

8C-26
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Maodel 89038 Service
TROUBLESHOOTING---SERVICE SHEET 11

(0. On the Audio Analyzer, s¢t the LOW QUTPUT to FLOAT. Remove the ground from A6TP2, Ground
A6TP3. Connect the HIGH INPUT to the LOW QUTPUT. The right display should read between 106 and
108%.

Hint: If the signal is faulty, check R71, R89, K2, and K3.
<72 » Attenuator B Check

{. Key in 41.0 SPCL to initialize the instrument. Set the INPUT and OUTPUT switches to ground. Key in
58.255 SPCL and 59.0 SPCL to preset the source amplitude to 6V. Set IMPEDANCE to 600f). Connect the
HIGH INPUT to A6TP3 (FLT HI). The left display should read approximately 1000 Hz, and the right display
should read between 5.9 and 6.1 Vrms,

Hint: If the signal is faulty, see {Z1 > Floaring Output Amplifier Check.

2 Press RATIO. Connect the HIGH INPUT to the HIGH OUTPUT. The right display should read between
99.3 and 99.5%.

Hint: Relay K1 should be in the through-path position. Pins 1, 2. and 3 of U4 should be TTL high.
Hint: The two pairs of contacts of K2 and K3 should be closed.
Hint: If the reading is 100%, check K4,

3. Press RATIO twice to establish a new reference. Key in 59.8 SPCL to switch in Attenuator B. The right
digplay should read between 9.95 and 10.05%,

Hint: Pin | of U4 should be a TTL high; pins 2 and 3 of U4 should be a TTL fow.
< 73> Over-Voltage Detector Check

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Key in AMPTD 1 V., Set the QUTPUT
switch 10 ground. Set IMPEDANCE to 6001).

2. Connect a high-impedance, dc coupled oscilloscope through a tee to the HIGH OUTPUT. Connect a BNC-
to-cliplead adapter to the tee. Set the oscilloscope to 3V per division and adjust the oscilloscope to observe
the I kHz, 1 Vrms sine wave,

Hint; If the signal is faulty, see <10 Floating Output Amplifier Check.

3. Momentarily touch the center-conductor cliplead (but not the ground lead) to the +153V power supply on
the A6 assembly, (The + end of Cl is a convenient place to touch the clip lead.} The signal observed on the
oscilloscope should jump to +15V with no ac present, then return to normal after about ls.

4, Momentarily touch the clip lead to the — 15V power supply. (The — end of C3 is a convenient place to touch
the cliplead.) The signal should jump to — 15V with no ac present, then return to normal after about ls.

5. On the Audio Analyzer, set the LOW QUTPUT switch to FLOAT, Connect the oscilloscope to the LOW
OUTPUT. Short the HIGH OUTPUT to ground. (A 308 load can also be used for this.) Repeat steps 3 and 4.
The results should be the same.

Impedance Switch Check

I. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Key in AMPTD | V. Set the INPUT
and OUTPUT switches to ground, Set IMPEDANCE to 600(}. Connect the HIGH INPUT to AGTP3 (FLT
HI1). The left display should read approximately | kHz, and the right display should read approximately | Vrms.

Hint: If the signal is faulty, see <J1 > Floating Quiput Amplifier Chock,

9 Press RATIO. Short the HIGH OUTPUT to ground. The right display should read between 90.6 and 92.6%.
Hint: If the signal is faulty, check K4, A6TP7 (50/600Q) should be a TTL high.

3. Set IMPEDANCE to 500. The right display should read less than 1%.

Hint: If the signal is faulty, check K4. A6TP7 (50/60082) should be a TTL. low.
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Component Coordinates

COMP COMP | X,Y

R28
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Servicge Model 8903B

NOTES

1. Decoupie probe with 10k ohm resister when measyring this voltage.
2. Ground TPY to stop osciilator when measuring this voltage.
3. Measure with 57,255 5PCL.

ASQ4-14 AsU4,5,11,12 ASR3,4.20
TOP VIEW TOP VIEW TOP VIEW
PIM NO.
6o COMMON Ehi
oo A

50
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Model 8903B/E

CHANGES

2717A to 2742A

On the A13 schematic:

o 08903-60192 - Change the part number of the Al3 POWER SUPPLY AND
MOTHEREBOARD ASSEMBLY to 08903-60192.

2723A and above

On the AS schematic:

s C59, C60 - Under INTEGRATOR 1, add pin 8 (compenszation) between pins
4 and 6 of U4, To pin 8, add C59, 1.5pF to ground. Under INTEGRATOR 2,
add pin 8 (compensation) between pins 4 and 6 of Ull, To pin 8 add C60
1.5pF to ground.

On the A5 Component Locator:
e C59, CB60 - Add C59 to the hackside of the board between pins 3 and 8 of
U4. Add C80 to the backeide of the board between pins 3 and 8 of Ull.

On the A5 Component Coordinates:
» C59, C60 - Add C59 B,1 and C60 C,2 to the coordinates table.

2813A and above

On the A13 schematic:

» 0B903-60292 - Change the part number of the A13 POWER SUPFPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.

rev. 14 FEBRRY
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Component Coordinates

comp COMP | X,Y
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Model 849038

NOTES

1. Decoupie probe with 10k ohm resister when measuring this voltage.
2. Ground TP9 to stop vscillator when measuring this voltage.

A5G3, 15, A5U2,3,8,10,
16,34 12-15
TOP VIEW TOP VIEW
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Model 8903B/E

CHANGES

m 2717A to 2742A On the A13 schematic:

« 08903-60192 - Change the part number of the A13 POWER SUFPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60192.

2813A and above On the A13 schematic:

+ 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBELY to 08903-60292,

559
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Service Mode]l 89038

NOTES

1. $e indicates a second analog ground trace used for certain capac-
itors on the floating output amplifier located on service sheet
11.

@b
TOP VIEW LOGIC LEVELS
TIL
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OPEN HIGH
GROUND oW

K1 AND K4
BOTTOM VIEW
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Model 8003B/E

CHANGES

2717A to 2742A On the A13 schematic:

« 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60192.

2813A and above On the A13 schematic:

» 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBROARD ASSEMBLY to 08903-60292.
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Service Mode! B8903B

NOTES

1. Comparator AG6U8 has open collector.

2. ée indicates a second analog ground trace used for these capacitors
on the floating cutput amplifier for improved current isofation.
This second ground trace connects into common ground on the mother-
board.

3, % Asterisk indicates factory selected values.

K2,3
BOTTOM VIEW

[+ R 4]
B a

Schematic General Information

5514)
8C-108c~




Model 8203B/E

Service

CHANGES

27T17A to 2742A

On the A13 schematic:

« 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60192.

2742A and above

On the A6 schematic:

s P/O A13 - In the upper right portion of the schematic delete the circuitry for
the impedance switch.

2813A and above

On the A13 schematic:

« 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.

2818A and above

On the A6 schematic:

= RY91, A93, R94, R95 - In the lower right hand corner of the schematic under
OVER-VOLTAGE DETECTOR, change the values of R91 and R93 to 21.5K
ohms, and change the component values of R94 and R95 to 2.61K ohms.

rev, 14FEB8S

5511
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Model 8903R

Service

CHANGES

‘abave On the schematic:

P/O A13 - In the upper right portion of the schematic delete
the circuitry for the impedance switch.
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Model 8903B Service
PRINCIPLES OF OPERATION---SERVICE SHEET BD4

SERVICE SHEET BDa4---Digital Circuits Block Diagram
PRINCIPLES OF OPERATION
General

Service Sheet BD4 covers the Counter, Keyboard and Display, Latches, Controller, and Remote Interface; that
is, it covers most of the digital circuits of the instrument.

Counter (P/O AB)

The Counter consists of the input switching, Clock Counter, Cycle Counter, and ¢counter control circuits. The
Counter is used in two modes: (1) to measure frequency (from either the input circuits, the output cireuits,
or the Oscillator) or (2) to measure the duration of the dc voltmeter Stop Count pulse. The Clock and Cycle
Counters are both utilized for the frequency measurement; however, only the Clock Counter is uged for the
voltage measurement. The Cycle Counter counts the number of cycles of the input frequency (FMUX) and has
two stages, giving a total division ratio of 32. The Clock Counter counts the 2 MHz Clock Qut (&) signal, which
originates at the Crystal Oscillator of the CPU. The Clock Counter has three stages, giving a total division ratio
of 2048,

To select the frequency-count mode, the Voltmeter Gate switch is opened and the Clock Counter Gate set
to route the path from the Frequency (ate into the Clock Counter, The Controller then clears (resets) the
counters and at the same time arms the Mode Select. At the beginning of the next Cycle of the input sighal
(FMUX), the Mode Select closes both the Frequency Gate and Cycle Counter Gate switches. After a short
period, carries are generated at the outputs of both the Clock and Cycle Counters. The Controller counts the
carries via the Carry Gating ¢ircuit which is now enabled, When a predetermined number of carries from the
Clock Counter has been counted, the Controller disarms the Mode Select. At the beginning of the next cycle
of the input signal, the Mode Select opens both the Frequency Gate and Cycle Counter Gates switches. This
guarantees that at least one cycle of the input signal is counted.

The Count Transfer Logic then transfers the count of the individual stages of both counters in parallel to the
Controller via the Counter Output Gating. First, the output from Stage 1 of the Cycle Counter is transferred,
Then the output from Stage 2 of the Cycle Counter and Stage 3 of the Clock Counter is loaded into Stage 1 of
the Cycle Counter and the output is again transferred. This process is again repeated with Stage 2 of the Clock
Counter loading into Stage 1 of the Cycle Counter via Stage 3 of the Clock Counter and Stage 2 of the Cycle
Counter and transferring. Finally, Stage 1 of the Clock Counter is loaded into Stage 1 of the Cycle Counter via
the intermediate stages and transferred.

To make a voltage measurement, the Controller first sets the Clock Counter Gate to receive the gsignal from the
Voltmeter Gate. The Stop Count Gate was closed after completing the previoug measurement. The Controller
then arms the Voltmeter Gate and initiates the ramp in the Voltage-to-Time Converter (via the Ramp Gate
line). The first pulse on the Clock Out (®) line closes the Voltmeter Gate. The Clock Counter now beginsg
counting the 2 MHz clock pulses. After an interval determined by the dc level being measured, the Voltage-to-
Time Converter generates a Stop Count pulse which opens the Stop Count Gate. The Count accumtlated in
the Clock Counter is thus proportional to the input voltage. (Note that the Cycle Counter is not used in this
measurement.} The count is transferred to the Controller in the same manner as for a frequency measurement.

Controller {P/O AB)

The Controtler consists of a Microprocessor, Read-Only Memory (ROM), Random-Access Memory (RAM),
a Memory Select Decoder, and input/output interface circvitry. The Microprocessor iz divided into two de-
vices: the Central Processing Unit (CPU) and a Static Memory Interface (SMI). A third device, a Peripheral
Input/Qutput (PIO on A9), is also included when the Microprocessor interfaces with the Remote Interface
Assembly.

The Controller's program is stored in ROM. To retrieve information from ROM, the SMI, under control of
the CPU, outputs the appropriate address on the Address Bus, Four of the sixteen address bits are decoded
by the Memory Select Decoder to enable one of the ROM devices. Eleven address bits address the individual
ROMs. The enabled ROM then outputs eight bits of data onto the Data Bus from the location corresponding

gD-1




Model 89038

PRINCIPLES OF OPERATION~SERVICE SHEET BD4

to the input address. Information in ROM may be either a program instruction or data. In a similar manner
temporary information is written to or read from the RAM, The RAM, however, is addressed by only eight of
the eleven address bits, and inputs or outputs only four data bits, The RAM is enabled by Address 15 (Al5).
Serial Prefix 2652A and Above: Fifteen address bits are used to address the ROM. The enabled ROM then
outputs eight bits of data onto the Data Bus from the location corresponding to the input address,

The CPU interprets bytes from the ROM as data or instructions depending on the context of the program, If the
byte is an instruction, the outcome depends on the nature of the instruction. A simple instruction (such as add
or shift) is executed immediately and the instruction in the next address fetched. More complex instructions
fetch additional data or instructions from following addresses and, in the case of jumps and subroutine calls,
cause program execution to move to another location in memory.

When a front-panel key is pressed, an interrupt is generated. The interrupl cauvses program execution to jump
to a specified address location where the interrupt service subroutine is located. The subroutine interrogates
the Keyboard to determine which key was pressed and then takes the appropriate action. HP-IB codes and
commands interrupt the Microprocessor in a similar way.

The CPU communicates with the SMI and PIO through the ROM Control (ROMC) lines and the Data bus.
The CPU does data manipulation {arithmetic and logic computations) and contains the clocking and control
circuitry. The 2 MHz clock comes from the Crystal Oscillator and is also vsed as the Counter time-base
reference. The SMI interfaces with the ROMs and RAM.

The CPU also contains bidirectional input/output (I/Q) ports for communicating with the instrument hardware,
This is done via the Instrument Bus discussed in the next paragraph. Four of the Insirument 1/0 bits, however,
are reserved for servicing the Controller, Four LEDs, driven from the port, indicate errors encountered during
power-up verification tests, measurement cycles, and Keyboard and HP-113 interrupts, Four test points on the
port can be used to initiate troubleshooting routines which use signature analysis, Refer to Controfler LEDs and
Test Points, paragraph §-28.

Latches {A7) and Instrument Bus

Figure 8D-1 shows a typical hookup on the Instrument Bus. The Instrument Bus lines are broken into three
groups: enable (c), select (s), and data (d). The enable code (e0 to e3) comes from I/O lines 10 through 13 of
the CPU (A8U3), Three of the lines are decoded by the Enable Code Decoder (A3U22) to activate one of
eight unique enable lines (e=0 to e=7), The fourth line enables the decoder itself, The enable lines run to the
Keyboard, Remote Interface, and Latch Assemblies and to the Counter on the Controller/Counter Assembly.
Typically, each line is dedicated to a specific operational function; for example, enable line e=6 controls
Oscillator tuning.

The select (s0 to s3) and data codes (d0 to d3) come from }/O lines 00 (o 07, The eight lines also run to the
Keyboard, Remote Interface, and Latch Assemblies and 1o the Counter where they are decoded. The Latch
Assembly decodes the Instrument Bus for all of the measurement and source assemblies, Up to 16 data codes
for each of the 16 select codes are possible for each active enable line. The select code typically selects a
functional category and the data code selects the specific function or con liguration. For a given function, the
select codes are decoded only while the corresponding enable line is active. The data codes are decoded and
latched only when triggered by the decoded select line. The latched data drive the digital-to-analog devices
which control the instrument hardware,

On the schematic diagrams, the lines leaving the /0 ports of the CPU are labeled with 2 mnemonic such as
s2(L) for line 02. The “s” indicates a select code, “2” indicates that it is the third least significant bit of the
un-decoded select code, and “(L)" indicates that the line is true (1) when the logic level is low, All bit-position
numbering begins with 0. The select codes go out on the Instrument Bus through Select Buffers which are
simple inverters, Thus s2(L) goes out on the bus as s2(H). Decoded codes are labeled as e=1(L) for example.
The “e” indicates an enable code, “=” indicates decoding, “1” indicates a decoded hexadecimal | {binary 0001),
and “(L)” indicates the logic level corresponding to a true. The mpemonic e=1 corresponds to edelete(=0001.
Data codes are also buffered, However, unbuffered data lines are also connected to 1he Iustrument Bus for
reading data back to the /0 ports.

8D-2 rev I2NOVES
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PRINCIPLES OF OPERATION—SERVICE SHEET BD4

The example of Figure 8D-1 will be used to illustrate how the 8 dB gain setting is selected for the Programmable
Gain Amplifier on the Input Amplifier Assembly, The amplifier (not shown) is set for 8 dB gain when the output
line labeled & dB(L) of Data Latch A7ULI goes low. A7TU I is on the Latch Assembly. Register Ul is simply

rer [ 2NQV A
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P/O AR CUNTRI}LLEH_ICQ_UNTEH ASSEMBLY P/ A7 LATCH ASSEMBLY P/0 AZ INFUT

- \UMENT MPLIFIER ASSEMBLY
w005 ENABLE CODER  smmm INSTRUMENT BUSwmmmm,  SE¢ECT BECODER IA ASSEMBLY
CPU I xy : [ =y I
e3(H} & G - |

] L, e=0rL)
| ?g e=1(L) I
u2z 2g L, #=2(L) u7
3k 2730t
Gf e=4(L)
56': E:S{LJI
SG ., e=6/L)
g e=7it)

11010

- SELECT BUFFERS wmy

sO{H)

s1fH)

s2(H]

s3(H)

DATA LATCH

- OATA BUFFERS mam, bCy . mém> 06B(L} :

adfri]

0, 4d8(L)

d1(H) 0, 8 dBiL)

Dy

d3(H)

—
D
S2(H) ’— 1 12 dBIL)

Figure 8D-1. Example Showing Instrument Bus Hookup

a latch; it does not decode the data. To set the amplifier gain to 8 dB, the CPU sends out the binary enable
code 0111 (hexadecimal 7), select code 0010 (hexadecimal 2), and data code 0010 (hexadecimal 2). The Enable
Decoder activates the line e=7(L). {The decoder was enabled because e3(H) was low.) Since s3(H) is low, and
since e=7(L) is also low, the Select Decoder (A7U7) is enabled. The three least significant bits of the select
code are decoded and activate the s=2(L) line out of the decoder. This line clocks the data into the Data Latch
A7ULI. Since the dI(H) line is high, the 8§ dB(L) line goes low. This sets the amplifier gain to 8 dB. (NAND
gate A2U14A decodes the three least significant bits of A7U11L. It causes the 0 dB{L) line to go low when e=7,
3=2, d0=0, d1=0, and d2=0.)

There is a direct relationship between the codes output on the Instrument Bus and the Direct Control Special
Functions discussed in paragraph 8-22. If the enable, select, and data codes are combined into a hexadecimal
number “esd”, this becomes the Direct Control suffix. In the example here it is 722, corresponding to Direct
Control code 0.722 discussed in the example there. Instrument control can be visualized as a series of Direct
Control Special Functions issued under program control,

The example above decoded only three of the four select code bits and used the data bits directly (or inverted
them). Notice that if the code esd=727 were issued, the 4 dB, § dB, and 12 dB lines would all be activated. On
some assemblies the data codes may be decoded and select codes above 7 may be used. On other assemblies
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certain select codes are used to enable readback devices which read back status or measurement data onto
the unbuffered data lines. This is discussed in more detail in connection with Direcr Coniral Special Functions,
paragraph 8-22.

In addition to the Instrumnent Control Latches which interface the communication between the Controller and
the measurement and source circuits, the Latch Assembly also contains the Counter input conditioning circuits
and plotter control circuits,

The Parity Check latch iz used on power-up to check the integrity of the Data lines of the Instrument Bus,
Overload conditions from either the Input Overload Detector of the Overload Detector on the output amplifier
circuit (see Service Sheet BD2) are read back to the Instrument Bus through the Overload Readback latch,

The Counter Input Switch selects whether the input to the Counter Schmitt Trigger is from the Input Amplifier
or Output Ampilifier. The Counter Input Schmitt Trigger conditions the analog input signal to make it compat-
ible with the TTL logic of the Counter. It has self-setting upper and lower references. Input peak detectors set
the two references at one-half the level of the positive peak. This gives excellent noise immunity over a wide
range of input levels. The FMUX Select switch selects the input to the Counter from either the Counter Input
Schmitt Trigger or the Oscillator,

The X Axis and Y Axis DACs provide X and Y outputs to the rear panel for plotting during a frequency
sweep, The DACs themselves output current which is converted to a voltage by transresistance amplifiers at
their outputs. (The amplifiers also filter the signal.) Each DAC amplifier can output 0 to +10V in 255 steps.
They are programed by the Controller via the Plotter Control and Input Latches, which also control the Pen
Lift line.

Keyhoard and Display (A1)

The Keyboard and Display Assembly is both an input peripheral and an output peripheral to the Controller. The

pressing of a key is sensed by the Keystroke Detector. The detector interrupts the Microprocessor which then
enters an interrupt service routine. The routine causes the key rows and columns to be scanned sequentially
via the Kev Row and Column Scanner to ascertain which key is down. This is accomplished by driving the
rows in sequence with the select decoder and reading the state of the columng with the data readback lines
{unbuffered data lines). If no key closure is found after 50 ms, the Microprocessor leaves this routine and begins
making a new measurement.

Lighting of the key and annunciator lights and display digits and decimal points is by a2 straight-forward decoding
of the Instrument Bus, The segments of the displays are lighted (and latched) one segment at a time, Note that
the lights in the keys do not light as a direct result of a key closure, This is done by the Microprocessor, having
recognized a key closure, sending the command out on the Instrument Bus to light the key light,

Remote Interface (A9)

The Remote Interface Assembly interfaces the Controller with the Hewlett-Packard Interface Bus (HP-1B).
It performs necessary handshake operations, interprets the MHP-1B control lines, and is both an input and an
oulpul peripheral to the Controller.

As an input peripheral, it accepts a byte from the HP-IB data lines under control of the bus handshake lines. It
then interprets the data byte and the bus control lines to see if the byte is an address (talk or listen), a command,
or a data byte. When a byte is processed, one of three things happens: (1) the byte is ignored, (2) the byte is
processed in hardware (for example, some bus commands), or (3) the byte causes a Microprocessor interrupt
{for example, codes received while addressed to listen). The Microprocessor treats an HP-IB interrupt as it
would an interrupt from the Keyboard. However, the HP-1B interrupt service routine first checks whether or
not the byte is a command (for example, Device Clear), address, or data (for example, “MI17). If it is an address
or command, the byte is processed. IT it 15 data, the routine first checks whether or not the instrument is in
remote. If it is, the incoming byte is processed as program code, If not, the byte is ignored. After processing
a hyte, the Microprocessor tells the Remote Interface what to do next (for example, input another byte, set a
status latch, or prepare to output a byte).
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As an output peripheral, the Remote Interface takes a byte of status or measurement data from the Micropro-
cessor and processes it over the HP-IB. It does this only after determining that the Audio Analyzer has been
addressed to talk, The Require Service message (SRQ) is also output via the Remote [nterface.

The Remote Interface Assembly consists of Handshake Logic, HP-IB Input/Output Transceivers, Interface Con-
trol Logic, Address Decoder, part of the Microprocessor, and Instrument Bug interface circuits. The Handshake
Logic controls the asynchronous transfer of bytes over the HP-IB. It does this without interruption of the Mi-
croprocessor whenever the byte is data but the Audio Analyzer iz not addressed to listen or whenever the
byte i5 not an interrupting bus command. It ailso provides the means for the Microprocessor to complete the
handshake if the byte is an interrupting type.

When the Audio Analyzer is accepting bytes, the Handshake Logic monitors the Microprocessor and HP-IB and
signals the HP-1B talker or bus controller when the Audio Analyzer is ready to receive, tells the Microprocessor
when valid data is on the HP-IB, and tells the HP-IB talker when the Microprocessor has accepted the data.
When the Audio Analyzer is outputting data or status bytes, the Handshake Logic tells the Microprocessor
when the HP-IB listener is ready to receive, provides the Microprocessor with logic to tell the listener when
data is valid, and tells the Microprocessor when the listener has accepted data.

The HP-1B Input/Qutput transceivers act as HP-1B buffers and send/receive switches, They are controlled by
the Interface Control Logic.

The Interface Control Logic, together with the Address Decoder, determines the talk or Jisten status of the
interface and whether or not the Microprocessor should be interrupted. The ROM in the Handshake Con-
trel Logic is addressed by two of the HP-IB data lines, the Address Decoder, and one of the HP-IB control
lines (Attention, ATN), The ROM contains the control information for the Interface Control Logic and the
Microprocessor,

If the Audio Analyzer's listen address is recognized by the Address Decoder, the Microprocessor attempts to
set the Remote Enable Flip-Flop, If the HP-IB Remote Enable (REN) control line is true, the flip-flop is set (if
not alrcady set), and the Microprocessor sets a status bit in memory. Each time the Microprocessor performs
any remote-dependent operation, it checks both the status bit and the flip-flop output {Remote Enable Latch,
RNL). Both must be set for the instrument to remain in remote. If REN goes false at any time, the Remote
Enable Flip-Flop is cleared, and the instrumeént is no longer in remote.

The Address Decoder compares the address set by the Address Switches with the five least-significant input
bits to determine if the instrument is being addressed. The Interface Control Logic looks at the output of the
Address Decoder and the next two input bits to determine if it is a talk or listen address and if the instrument
should respond to it. The result of this determination modifies the address to the ROM in the Interface Control
Logic,

The Address Readhack Gates output the address from the Address Switches onto the Instrument Bus data lines
when Spectal Function 21 (HP-IB Address) is selected. This is how the Controller reads the MP-IB address.
(Sec HP-IN Address in the Detgifed Operating Instructions in Section 3.)

The portion of the Microprocessor that directly handles the HP-IB input/output resides on the Remote Inter-
face Agsembly, This is the Peripheral Input/Output (PIO). The PIO is a device that routes the HP-IB data to
and from the CPU and the HP-1B, provides a communication link between the CPU and the Remote Inter-
face hardware, and provides the means for interrupting the CPU. One of the two, eight-bit PIQ output ports
connects to the HP-IB data lines and the other to the handshake and control logic.

Although the Remote Interface Assembly receives data and operating information from the PIO, it is primarily
through the Instrument Bus that it is controlled. (Commands such as SRQ that need rapid processing come
from the PIO.) A Select Decoder decodes the select lines when enabled by code ¢=3. The decoded select lines
enable or disable parts of the Remote Interface Assembly.
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TROUBLESHOOTING
General &

Procedures for checking the digital circuits of the instrument are given below. The blocks or points to check are
marked on the block diagram with a check mark and a number inside, for example, <3 . Before performing
any check, perform all the checks on Service Sheet BD1.

Equipment

Diigital Test/Extender Board HP 08903-60018
Oscilloscope HP 1740A
Signature Analyzer HPE 5005A
Voltmeter HP 3455A

{J1> Counter (Including Counter Input) Check

NOTE

For this check, the Audio Analyzer's Source is assimed {0 be working properly.

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT and OUTPUT switches
to ground. Set the 80 kHz LOW PASS filter off. Set FREQ to 100 kHz and AMPTD to 1V. Connect the HIGH
OUTPUT to the HIGH INPUT.

2. Connect a high-impedance, de coupled oscilloscope to A7TP2 (FMUX).
3. On the Audio Analyzer, key in 46.0 SPCL to set the Counter to measure the Oscillator frequency. The

waveform on the oscilloscope should be a TTL square wave with a period of approximately 10 us. If faulty,
see Service Sheet 13 and check the FMUX Select.

4. Disconnect the cable to the Audio Analyzer's INPUT, The waveform on the oscilloscope should remain
unchanged. If favlty, see Service Sheet 13 and check the FMUX Select.

5. Reconnect the cable to the Audio Analyzer’s INPUT, Key in 46.1 SPCL to set the Counter to measure the
input frequency. The waveform should remain unchanged. If faulty, see Service Sheet 13 and check the Input
Select, Counter Input Schmitt Trigger, and the FMUX Select.

6. Disconnect the cable to the Audio Analyzer’s INPUT, The waveform on the oscilloscope should be a steady
TTL high or low. If faulty, see Service Sheet 13 and check the Input Select and Counter Input Schimitt Trigger.

7. Reconnect the cable to the Audio Analyzer’s INPUT. Key in 46.3 SPCL to set the Counter to measure the
frequency at the output amplifier. The waveform on the oscilloscope should again be a TTL square wave with
a period of approximately 10 us. If faulty, see Service Sheet 13 and check the Input Select.

8. Disconnect the cable to the Audio Analyzer's INPUT. The waveform on the oscitloscope should become a
steady TTL high or low. If faulty, see Service Sheet 13 and check the Input Select.

0. Reconnect the cable to the Audio Analyzer’s INPUT. Connect the oscilloscope to A8TPS (CYC). The
waveform on the oscilloscope should be bursts of TTL square waves where the period of the pulses in the
bursts is approximately 10 s and the bursts, although difficult to measure, are approximately 170 ms apart. If
faulty, see Service Sheet 14 and check the Mode Select and Cycle Counter Gate.

10, Connect the oscilloscope to ABTP6 (CLK). The waveform on the oscilloscope should be bursts of TTL
square waves where the period of the pulses in the bursts is 500 ns and the bursts, although difficult to measure,
are approximately 170 ms apart. If faulty, see Service Sheet 14 and check the Mode Select and Frequency Gate.

11, Connect the oscilloscope to ASTP2 (CLK CRY). The waveform on the oscilloscope should be bursts of
TTL square waves where the period of the pulses in the bursts is 1 ms and the bursts, although difficult to
measure, are approximately 170 ms apart. If faulty, see Service Sheet 14 and check the Clock Counter.

8D-6
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12. Connect the oscilloscope to ASTPL (CYC CRY). The waveform on the oscilloscope should be bursts of
TTL square waves where the period of the pulses in the bursts is 320 us and the bursts, although difficult to
meastre, are approximately 170 ms apart. If faulty, see Service Sheet 14 and check the Cycle Counter.

Hint: If all steps above give positive results but the Counter is still suspected to be faulty, see Service Sheet 14
and check the Carry Gating and the Counter Output Gating.

/2 > Controller Kernel Check

CAUTION

MOS and CMOS ICs can he damaged by static charges and circuit transients. Do not
remove the A8 Controller /Cotnter Assembly from the insiriement while power (s applied.
Discharge the board and replacesent IC ra the same potential. (Use a conduetive foam
pad such as HP 4208-0094.) When unplugging ICs. place the hoard on a conductive pad.
Whoen the IC Is unplugged, insert it into the foam also,

Several ICs on these assemblies are held in high-grip sockets, Both the socket aind the
device can be domaged i an attempr is made to remove the device with an IC extraction
tood. The recommended procediere is to first ground the tip of o small Blade-rype screw-
driver, then slide the tip between the IC and the socket and stowly pry up the IC one pair
af pins at a time,

l. Switch LINE to OFF. Extend the A§ Controller/Counter Assembly with the Digital Test/Extender Board.
Connect the ribbon cable on the extender board to the empty socket A8J1 (ADR BUS). Switch LINE to ON.

2, Check ASTPI14 (+12V) with dc voltmeter. The voltage should be between +11.4 and +12.6 Vdc. If faulty, see
Service Sheet 20 and check the +12V Regulator.

3. Short A3TP4 (RES) to ABTP3 (GND). This resets the Controller and forces a short write (instruction) cyecle,
Connect a high-impedance, dc coupled oscilloscope to ASTP13 (WRT). The waveform should be TTL pulses
with a period of 2 us, If faulty, see Service Sheet 15 and check the clock circuit and @ line,

4, Set the switches labeled ROMC on the cxtender board to CLOSED, This forces the SMI 1o step through its
addresses.

5. On the A8 Controller/Counter Assembly, connect the signature analyzer clipleads as follows:

ABTPI3 (WRT)
Ground ABTP3 (GND)

On the extender board, connect the signature analyzer clipleads as follows:

ADDRESS 15
ADDRESS 15

Falling Edge
Falling Edge
Rising Edge

7. Check the following test points listed in Table 8D-1 on the extender board or on A§ with the signature
analyzer probe. If all signatures are bad except GNID, see Service Sheet 15 and replace the SMI. If only one
ADDRESS line is faulty, see Service Sheets 15 and 16 and check the SMI and the address line.

8. Check ARTP17 (RAM write} and ASTPI8 (CPU read) with a d¢ coupled oscilloscope. RAM write should
be a TTL high, CPU read should be a TTI. square wave with a period of 2 us. If faulty, see Service Sheet 15
and check the SMI and the load on the two lines.

80-7
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Table 8D-1. Signatures for Address Lines, {2 > Step 7 ‘

Test Point Signature Test Point Signature
ABTP16 (+5V) 0o ADDRESE 8 HCB9
ABTP3 (GND) 0000 ADDRESS 7 52F8
ADDRESS 15 7554 ADDREESS 6 UPFH
ADDRESS 14 3827 ADDRESS 5 OAFA
ADDRESS 13 3Co86 | ADDRESS 4 5H21
ADDRESS 12 HAF7 ADDRESS 3 TF7F
ADDRESS 1M 1293 ADDRESS 2 CCCC
ADDRESS 10 HPPO ADDRESS 1 5555

ADDRESS 9 ZH70Q ADDRESS Q uuuuy

8. Check ASTPI17 (RAM wrtite) and ABTPI8 (CPU read)} with a dc coupled oscilloscope, RAM write should
be a TTL high, CPU read should be a TTL square wave with a period of 2 us. If faulty, see Service Sheet 15
and check the SM! and the load on the two lines.

9. Switch LINE to OFF. Remove ASU30 (CPU External Register or RAM) from its socket.

10. Switch LINE to ON. Check the CONTROL BUS test points listed in Table 8D-2 on the extender board
with the signature analyzer probe. If signatures are faulty, see Service Sheet 15 and check the Decoders and
ROMs. Serfal Prefix 26524 angd Above: If signatures are faulty, replace the ROM.

Serial Prefix 2450A to 2520A: &

NOTE

The signatures listed in Table 8D-2 are valid only for the software with the specified date
(or ROM part niembers) listed in Table 8D-3,

Table 8D-2. Signatures for Data Lines, {2 >Step 10

Test Point Signature Test Point Signature
DATA O 6AFZ2 DATA 4 HP04
DATA1 GPHS DATA b 57A4
DATA 2 1AANM DATA 6 FF71
DATA 3 CIt7 DATA 7 CO6A

Table 8D-3. Valid ROM Part Numbers*, <2 _»Step [0 Nole

ROM Number Part Number ROM Number Part Number
h| 08903-80016 G 08903-80021
08903-80017 7 08903-80022
08903-80018 a 08903-80023
08903-80019 9 08903-80024

0BA03-80020
* Valld software date 11.15 1984 .)

rev. 12NOVE6
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NOTE

The signaiures listed in Tables §D-2a and 8D-2h are valid only fir the sofiware wirth the
specified daie (or ROM pari numibers) listed in Tables 8D-3a or 80-35,

Serial Prefix 2520A to 2614A;

Tabiv 8D-2a. Signaiyres for Dara Lines, E>Step 10

Test Point

Signature

Test Point

Signature

DATA D
DATA 1
DATA 2
DATA 3

SF7G
5427
508A
0487

DATA 4
DATA S
DATA 6
DATA 7

Fli4l)
GAZ7
2Ces
G074

Table 8D-3a. Valid ROM Part Numbers®, <2 »Sicp [0 Note

ROM Number

Part Number

ROM Number

Part Number

1

1818-3741
1818-3742
1818-3743
1818-3744
1818-3745

g

7
8
9

1818-3746
1818-3747
1818-3748
1818-3749

* Valid software date 2,11 1885,

Serial Prefix 2652A and Above

Table 812-2k, Signatures for Pata Lines, <J2_»Step 10

Test Point

Signature

Test Point

Signature

DATA O
DATA 1
DATA 2
DATA 3

Luao
IFHY
gHCP
65498

DATA 4
DATA S
DATA &
DATA 7

aeou
UGCo
ALIBP
2207

Tahle 8D-3b. Valid ROM Part Number®, {Jo_>Step 10 Note

ROM Number

Part Number

10

08903-80036

* Valid software date 8.22 1986,

{3 »CPU External Register (RAM) Check

o Perform the Power-Up Cheells an Serviee Sheet BD YL

<Za_>CPU 1O Port Check

I, Switch LINE to OFF. Extend the A8 Controller/Counter Assembly with the Digital Test/Extender Board.
Switch LINE to ON,

rev IINGIZR6G
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NOTE

Check that the switches labeled ROMC on the extender board are sef to OPEN.

2. Key in 0.0 SPCL, Check the Instrument Bus test points listed in Table 80-4 on the extender board with an
oscilloscope or signature analyzer probe (used as a logic probe). If faulty, see Service Sheet 15 and check the
CPU and I/O port decoders and buffers.

Tahle 8D-4. Levels on Instrument Bus, Srep 2

Test Point Measured Signal
ENABLE D Low-Gaing TTL Pulses, Perlod =30 ms
SELECTOt0 3 TTL Low
DATA (H) 0 to 3 TTL Low
DATA(L)Oto 3 TTL High

3. Key in 0.0 S (Shift) 5 $ 5 SPCL. Recheck the test points listed in Table 8D-5. If faulty, see Service Sheet 15
and check the CPU and 1/0 port decoders and buffers.

Table 8D-5. Levels on Instrument Bus, Step 3

Test Point Measured Signal
SELECT O to 3 TTL High
DATA(H)Oto 3 TTL. High
DATA (L) 0 to 3 TTL Low

4. Key in the Special Functions listed in Table 8D-6. For each entry, the indicated ENABLE test point on the
extender board should show low-going TTL pulses with a period of approximately 30 ms. All other ENABLE
test points should be TTL highs. If faulty, see Service Sheet [5 and check the Enable Decoder and CPU.

Table 8D-6, Pulses, Step 4

Special Function Test Point
0.0 EMABLE O
01 ENABLE 1
0.3 ENABLE 3
04 ENABLE 4
05 ENABLE 5
0.6 ENABLE 6
0.7 ENABLE 7

{5 » Keyhoard Key Check

1. Key in 60.0 5PCL. As the Special Function code is entered, 60.0 should appear in the display. This indicates
that the Controller responds to keyboard interrupts. If faulty, see {J7 > Froni-Panel LED Check. While pressing
the SPCL key, 33 should appear in the display. After the SPCL key is released, 99 should appear. If other numbers
appear, continue on.

2, Jumper pin 7 of A8U6 (EXT INT} to A8TP3 (GND). This defeats the keyboard interrupt.

3. Press the keys one at a time and compare the display with the key codes shown in Figure 8D-2. If a code other

ED-9
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than 99 appears in the display with no key pressed, the key corresponding to the displayed key code is probably
stuck down: see Service Sheet 17. If a wrong code appears for one or more keys, check the corresponding key .}
and decoder; see Service Sheet 20.

NQ KEY PRESSED:; 99
|

mE] E1EE] ©
[ee] [eslle=] [ ]E]]) [ia] [s2] (2] [as] @
®

A EE] —
F i OEEE F B EEE =

Figure 8D-2. Key Codes for Special Function 60.0, {8 Step 3
Keyboard Interrupt Check

|. Connect high-imipedance, dc coupled oscilloscope to pin 7 of A§U6 (EXT INT). The voltage should read a
TTL high. Pressing any key should result in a TTL low which should remain low for 40 to 60 ms after the key
is reteased. If faulty, see Service Sheet 17 and check the Keystroke Detector.

{J7.> Front-Panel LED Check
1. Perform the Froni-Pancel LED Check on Service Sheet BD . &
HP-IB Cheack

1. See Service Sheet 19,

Instrument Control Latches and Parity Check and Overload Readback Check

I. See Service Sheet 12.

Plotter Control Circuits Check

NOTE

The following procedure asswmes that the instrivment is capable of making a swepl ac
fevel measurerment,

1. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the OUTPUT and INPUT switches
to ground. Set AMPTD to 1V, Connect the HIGH OUTPUT to the HIGH INPUT.

7 Connect a de voltmeter to the rear-panel X AXIS, ¥ AXIS, and PEN LIFT outputs and observe the voltage
as the keys indicated in Table 8D-7 are pressed.

Hint: If the upper limits of the X AXIS or Y AXIS outputs are only slightly out of limits, consult Tabte 5-1,
Factory Sctected Components, for ATR8 and ATRI10.
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Service

Tahle 8D-7. Ploticr Control Circuits Check, < J10 > Step 2

X AXIS

Y AXIS

PEN LIFT

Key Pressed
START FREQ
STOP FREQ

SWEEP

—10 to 0 mVde
+9.7 to ¥10.3 Vdc
Slow increase from =0 to /= H0 Vdo

—~10 to M0 mvde
+9.7 to T10.3 Vde
Steady at = +5 Vdc

TTL High
TTL High
TTL Low
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SERVICE SHEET 12---A7 Latch Assembly (Data Latches) .
PRINCIPLES OF QPERATION &

NOTE

The following discussions require an understanding of the operation of the Insirument
Bus (see Instrument Bus, Service Sheet BD4) and of the Instrument Bus readback (see
Direct Control Special Functions, paragraph 8-22).

General

This portion of the Latch Assembly (A7) contains many of the select decoders and data latches which decode
the Instrument Bus and drive the digital-to-analog devices in the instrument hardware. The circuit also inclndes
two overload flip-flops and a Parity Check.

Data Latches and Select Decoder

The Data Latches are of two types, One type (for example, register U9) decodes and latches all four data lines
of the Instrument Bus when enabled by a unique select code (for example, U9 is enabled by s=3(L) from Select
Decoder U7). Continuing the example, U7 is enabled when €=7(L} is low (that i3, true) and s3(H) is low (that
is, false, in other words, s is between 0 and 7). Thus, U9 responds to esd=73d, where d is the arbitrary data
input,

The other type (for example, register U22) is enabled by a unique enable code (for example, e=06}. The three

least significant bits of the select code (30, a1 and $2) are then decoded, and the input (for example, dO(H)) is
loaded and latched into the output enabled by the decoding of the select inputs, Thus for example, if esd=631,

a high is loaded into 05 FRQ4. Note that dO(H) is high since d=1 (binary 0001). The other outputs of the data
latch are unaffected. Also note that more than one data tatch can be activated with a single Direct Control
Special Function (for example, if esd=633, a high is loaded into both 08 FRQS5 of U23 and 08 FRQ4 of U22).

Overload Flip-Flops

When an input overload is detected (see Service Sheet 2), Input Overload Flip-Flop U14 is reset. Pin 5 of UI4A
resets Data Latches U9, Ull, and U12 which sets the gain of the input ¢ircuits to minimum. The state of U14A
is read by the Controller via UI5B. To read Ul4A, the Controller issues ead=700 to the Instrument Bus. If
dO(L) is low, the Input Overload Flip-Flop is known to be reset. To set Ul4A, the Controller issues esd=772
to the Instrument Bus. Since dI(H) is high, pin 8 of Ul4B is low, which sets Ul4A,

The Qutput Overload Flip-Flop. U13, operates in a manner similar to U14. When an overload is detected (se¢
Service Sheet 6), U10 is reset which sets the gain of the Qutput Amplifier to minimum, The state of U10 is read
when the Controller issues esd=740 to the Instrument Bus, The code esd=760 sets the flip-flop.

Parity Check

The Parity Check circuit allows the Controller to test the integrity of the data lines of the Instrument Bus. To
check parity, the Controller sends out the sixteen codes ¢sd=740 to esd=74F. For gach code, the output of
exclusive-OR gate UBC is read back by the Controller. The output of U8C is low when d0+d1+d424+d3 is even,
or high when it is odd. Parity is checked only during instrument power up (see Power-Up Checks, paragraph
§-27).
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TROUBLESHOOTING
General

Procedures for checking the Latch Assembly are given below, The ¢ircuits or points to check are marked on
the schematic diagram by a hexagon with a check mark and a number inside, for example, {73 ». The A8
Controller/Counter Assembly must be extended using the extender board (HP (08903-60018). The A7 Latch
Assembly must be extended using three 44 pin extender boards.

Equipment

Digital Test/Extender Board HP 08903-60013
Oscilloscope . HP 1740A
Signature Analyzer HP 5005A
44 Pin Extender Boards (3) HP 08901-60034

Latches Check---Using Signature Analysis

1. Switch LINE to QFF, Extend the A8 Controller/Counter Assembly using the digital test/extender board (HP
08903-60018) and the A7 Latch Assembly using the three 44 pin extender boards (HP 08901-60084).

2. Interconnect the Cantroller/Counter Assembly, the Latch Assembly, the extender boards, and the signature
analyzer as shown in Figure 8D-3. Set the switches on the digital test/extender board to the OPEN position.

3. Unplug assemblies A2 through A6. (They do not need to be completely removed.)

4. Set the signature analyzer's start, stop, and clock to trigger as follows:

BIArt Falling Edge
Falling Edge
Clock Rising Edge

5. Connect ABTPY (TEST C) to ASTP3 (GND).

NOTE

Disregard the front-pancl indications when performing signatire analysis.

6. Set LINE switch to ON. Verify that Test LEDs A, B, and D light and remain lit.
7. Remove the ground from ABTPY. Verify that Test LED C tights and remains lit.

3. Check the pins on the ICs indicated in Table 8D-8 with the signature analyzer.
NOTE

In adddition to the signatures shown in Table 8D-8, Service Sheer 13 contains signattres
that can be checked using the current 1est setup,

Hint: If nearly all signatures are faulty, see Service Sheet BD4 and check the CPU [/0 port.
< /2 > Latches Check---Using Direct Control Special Functions

NOTE

m i the keyvboard Is operating properly, the larches can be checked using Direet Control
' Spocial Functions and a logic probe. A signatre analyvzer is not needed. Extend the
Latch Assembly when porforsting this check.
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SIGNATURE ANALYZER

Ad
CONTROLLER/
COUNTER
ASSEMBLY

]
{—1 L
it

< FMUX

DIGITAL
TEST/EXTENDER
BOARD

ADDRESS
BUS

R STOP COUNT

A7
LATCH
ASSEMBLY

Figure D=3, Latch Assenbly Troubleshooting Setup, <L Siep 2
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Tahle 8D-8. Signatures Jor <1 > Siep &

u7 ue u1o0 U1 2 u13
G00A, 801H | AAS9Y | B0TH | 801H | 4824
gcu7 78A1 C393 | 8UBU | $7HS | 5YHS
TPAA 3085 | UCCY | F74C | A345 | 0AO7
PH3H S7HS | 97HS | 57THS | 4824 4824
35F6 F4F9 F4F9 F4AFS | BR2C | F944
4824 3085 | UCCT | Fr4C | FéOU | 8160
0AQ7 7841 C393 | 8UsU | 0000 0000
0000 0000 0000 0oo0 | FeOU | P2CH
P1AS H4AA | 2308 | ABAP | 8P2C | AA9Y
2308 78A1 C393 | 8UsU | 4824 4180
3AHU 3085 | UCCT | F74C | A345 | P1A9
H4AA 5CO5 | 5CABL | HCO5 FAFY 4824
ASAP TFCO | 7FCO | 7FCO | 801H | 40AA
A343 3085 | UCCTY | F74C | 4824 4824
HP9F 78A1 C393 | BUsU
4824 4824 4824 4824

P RO M Ao CE~N GG RN
B Eo MO Cm NG MR W -

uz2z uz3 u24 uz2s 26 27 u2s uze
600A | 600A | 600A | BODA | 600A | 600A | BODA | 600A
QCuU7 | CU7 | 9CU7 | 9CUT | SCUT7 | 9CUT | SCUT | 9CU7
TRAA | 7PAA | TPAA | 7FAA | TPAA | 7TFAA | 7TPAA | TPAA
26U7 | 26U7 | 26U7 | 26U7 | S4UP | S4UF | S4UP | §4UP
H3HU | HM3HU [ H3HU | H3HU | P322 | P322 | P32z pPaz22
7255 7235 7255 7255 | H3CF | H3CF | H3CF | H3CF
9C3C | 9C3C | BC3C | 9C3C | 6BUG | 68U6 | 6BUS | 6BUS
0000 0000 0000 0000 0oco 0000 0000 0000
3F58 | 3F58 JF58 3IF58 WM2F | 2F | WH2F | U12F
HA3H | HA3H | HA3H | HA3H | 404F 404F 404F | 404F . 10
1004 | 1004 | tou4 | 10U4 F798 Fras F798 F798 1
2941 2911 291 2941 GA46 | BA46 | GA46 | GA46 12
57H5 F4F9 | BCOS | TFCO | B7HS F4F9 | 5C85 | 7FCO 13
TTFG T77F6 T7FG T7F6 F9P1 Far1 Far1 FaP 14
4524 4824 4824 4824 4824 4824 4824 4824 15
4824 4824 4824 4824 4824 4824 4824 4824 16

Lo ~ g kL k2
@~ d b W@ k-

w

Note: The signature for & high or +5V is 4824, The signature for a low or ground is 0000. The
" —" indicates that there is no valid signature for the pin, A blank indicates no pin on the G,

Select Decoder

I. Key in the Direct Control Special Functions indicaled in Table 8D-9. For each setting, check the pins on
U7 indicated,

Data Latches U9, U110, and 11

2. Key in the Direct Control Special Functions indicated in Table §12-10, For each setting, check the pins on
the 1C indicated.

“ Hint: Pin | on the 1Cs should be high.
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Takle 8D-9. Seleet Decoder Check, <J2_> Step 1 .;\

Direct Contral Level (TTL) at U7 Pin

Special
Function

0.700
0.710
0.720
0.730
0.740
0.750
0.760
0.770 H H |H
* Low-going TTE pulses, approximately 30 ms period.

12112 ] 11 { 10
H
H

L

ITxTrxxx + T
I +IXITIII|w
+t TIIIIITIL~

Table §D-10. Data Larches Check, < /2 > Step 2

Direct Control ic Level (TTL) at Pin
Epecial to
Function Check 10 [ 1

0.720 L1
0.72F LH1
0.730 v9
0.73F ua
0.750 1o
0.75F U110

Data Latch Ul2

3 Key in 0.710 SPCL. Pins 6 and § of U112 should be low,

4, Key in 0.71F SPCL. Pins 6 and 8 of Ul2 should be high.

Overioad Flip-Flops

5. Momentarily ground A7TP6 (RSD). Pin 5 of Ul4 should be low; pin 6 should be high.
6. Key in 0.700 SPCL. Pin 5 of Ul4 should be high; pin 6 should be low.

7. Key in 0.770 SPCL. Momentarily ground A7TP6 again, Key in 0.772 SPCL, Pin 5 of Ul4 should be high;
pint 6 should be low.,

8. Momentarily ground A7TP5 (RSV). Pin 9 of U13 should be low; pin 8 should be high.
9. Key in 0.760 SPCL. Pin 9 of U13 should be high: pin 8 should be low.

10. Key in 0.770 SPCL. Momentarily zround A7TP5 again. Key in 0.77! SPCL. Pin 9 of U13 should be high;
pin § should be low,

Data Latches U22 through U29

1. Key in the Direct Control Special Functions indicated in Table 8D-1!. For each setting, check the pin on
the ICs indicated. For the special function code 0.6:0, the pin should be low, for 0.6sF it should be high. ‘

12. Kev in the Direct Control Special Functions indicated in Table 8D-12. For each setting, check the pin on
the ICs indicated. For the special finction code 0.6:0, the pin should be low, for 0.6sF it should be high.

gD-16
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Tabie §D-11. Data Laiches Check, <J2 > Step 11

Direct Control Pin to Check on U22,
Special Function u23, 24, and U25
0.600, 0.60F 4
0.610, 0.61F 5
0.620, 0.62F i}
0.630, 0.63F 7
(3.640, 0.64F 9
0.650, 0.65F 10
0.660, 0.66F 11
0.670, 0.67F 12

Tuble 8D-12. Data Latches Check, <J2_» Step 12

Rirect Control Pin to Check on U286,
Epecial Function U27, U?8, and U29
0.500, 0.50F 4
0.510, 0.51F 5
0.520, 0.52F 6
0.530, 0.53F 7
0.540, 0.54F 9
0.556G, 0.55F 10
0.560, 0.56F 11
0.570, 0.57F 12

Parity Check

13. Key in the Direct Control Special Functions indicated in Table 8D-13. For each setting, check the pins of
US$ indicated.

Tahle 8D-13. Parity Check, < 2 > Step 13

Direct Cpntrol Level (TTL) at U8 Pin
Special
Function 6
0.670
0.671
0.674
0.675

Readback Check
14. Key in 0.670 SPCL then 0,740 SPCL. The displays should read 0000 0000,
15, Key in 0.671 SPCL then 0,740 5PCL, The displays should read 0001 0000.

16. Key in 0.770 SPCL then 0.700 SPCL. Note the displays as ATTP6 (RSI) is momentarily grounded. The
displays should read 0000 0000 when A7TP6 is ungrounded and 0001 0000 when grounded.

17. Key in 0.760 SPCL. Note the displays as A7TP5 (RSY) is momentarily grounded. The displays should read
0000 0000 when ATTPS ig ungrounded and 0001 0000 when grounded.
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SERVICE SHEET 13---A7 Latch Assembly (DAC and Counter Trigger Circuits)
PRINCIPLES OF OPERATION

General

This portion of the Latch Assembly (A7) contains some of the data latches, the Counter Input Schmitt Trigger,
and the X- and Y-Axis DACs,

Data Latches

The data latches are discussed in the Principles of Operation for Service Sheet 12,
Counter Input Schmitt Trigger

The Counter Input Schmitt Trigger converts the analog signal from the Input Amplifier (see Service Sheet 2) or
the Qutput Amplifier (see Service Sheet 5) into a TTL-compatible signal which drives the Counter. Switching of
the two signals is via the Input Switch, Ul8. The switch also grounds the unused input to minimize cross-talk,

U17 is a buffer amplifier which drives two peak detector diodes, CR7B and CR8B. CR7A and CR8A cancel the
error in the peak detectors caused by the drop across the diodes. R17 to R20 divide the detected voltages by
two. U2C and U2D are comparators that are referenced by the peak detectors. U2C trips at one-half the level
of the positive peak of the input, U2D trips at one-half the negative peak. R22 and R23 add a small amount
of hysteresis to the comparators. The outputs of U2C and U2D are applied to two inputs of set-reset flip-flop
UIC and UIB. The output of U2D, however, is first inverted by UlD. The output of ULC drives NANLD gate
U168, which acts as a switch,

Consider the action of the Schmitt trigger on an input signal, Assume that the signal is periodic but at the
moment is at 0V and increasing. Also assume that the flip-flop is reset (UIC low). The output of U2C is high

because the signal has not vet reached half the level of the positive peak. U2D is low because the signal is more
positive than half the negative peak. U1D is high. When the signal reaches one-half the positive peak, U2C goes
low and the flip-flop sets (U1C high), but when the signal returns below one-half the positive peak and U2C
goes high again, the flip-flop remains set. When the signal goes below one-half the negative peak, U2D goes
high and resets the flip-flop, but when the signal returns to above one-half the negative peak and U2D returns
low again, the flip-flop remains reset. The action of the Schmitt trigger is depicted in Figure 8D-4,

The Counter Input Schmitt Trigger thus self-biases its upper and lower references to one-half the respective
positive and negative peaks. The result is excellent immunity to noisy signals whether large or small. U16 forms
an output switch to route the signal from either the Counter Input Schmitt Trigger or the Oscillator to the
Counter.

X- and Y-Axis DACs

The X- and Y-Axis DACs are programed by the Controller via the Instrument Bus and Latch Assembly. The
DACs output a current proportional to the binary weighting of the inputs, The current is converted to a voltage
by transconductance amplifiers U3C and U3D. C23 and C24 provide heavy filtering. The outputs are applied
to the rear-panel X AXIS and Y AXIS output connectors. The pen lift function is controlled by the Controller
via the Instrument Bus and U6, (A high is issued to lift the pen.)
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Figure 8D-4. Action of the Counter Input Schmitt Trigger for a Sine Wave Inpit
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TROUBLESHOOTING

General

Procedures for checking the Latch Asgembly are given below. The circuits or points to check are marked
on the schematic diagram by a hexagon with a check mark and a number inside, for example, {73 > When
troubleshooting the latches, the A8 Controller/Counter Assembly must be extended using the extender board
(HP 08903-60018). The A7 Latch Assembly must be extended using three 44 pin extender boards.

Equipment

Digital Test/Extender Board HP 08203-60018
Digital Voltmeter HP 3455A
Oscilloscope HP 1740A
Signature Analyzer

44 Pin Extender Boards (3)

< /1> Latches Check---Using Signature Analysis

1. Switch LINE to OFF, Extend the A8 Controller/Counter Assembly using the digital test/extender board (HP
08903-60018) and the A7 Latch Assembly using the three 44 pin extender boards (HP 08901-60084).

2, Interconnect the Controller/Counter Assembly, the Latch Assembly, the extender boards, and the signature
analyzer as shown in Figure 8D-5. Set the switches on the digital test/extender board to the OPEN position,

3. Unpiug assemblies A2 through A6. (They do not need to be completely removed.)

4, Set the signature analyzer’s start, stop, and clock to trigger as follows;

Falling Edge

Falling Edge

Rising Edge
5. Connect ASTP9 (TEST C) to ARTP3 (GND).

NOTE
Disregard the front-pancl indicaiions when pevforming signature analysis.
6. Set LINE switch to ON. Verify that Test LEDs A, B, and D light and remain lit.

7. Remove the ground from A8TP9. Verify that Test LED C lights and remainsg lit.

8. Check the pins on the ICs indicated in Table §D-14 with the signature analyzer.

NOTE

In addition to the signatures shown in Table 8D-14, Service Sheef 12 contains signatures
that can be checked using the current fest setup.

Hint: If nearly all signatures are faulty, see Service Sheet BD4 and check the CPU 1/0 port.
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Service

SIGNATURE ANALYZER

Al
CONTROLLER/
COUNTER
ASSEMELY

DIGITAL
TEST/EXTENDER
BOARD

[ T1 I']
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OPEN
CLosed

o FMUX

STy ETOP COUNT

ADDRESS
BUS

A7
LATCH
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Figure 8D-5. Latch Assembly Troubleshooling Setup




Service Model 89038
TROUBLESHOOTING—-SERVICE SHEET 13

Table 8D-14. Signatures for A DSy 8 &

us us uzo U1
GO0A 600A 600A G00A
acu7 acL7 acuy acu7
TPAA TPAA TRAA TPAA
2199 2193 2199 2199
<o c331 G551 Co51
6380 6380 6380 6380
44P4 44P4 44pP4 44P4
(000 Q000 0000 0000
FO43 F043 Fo43 FO43
GPAZ GPAZ 6PAZ 6PAZ
ac44 ac44 9C4a4 gCca4
1F0U 1POL 1POU 1POU
F4F9 S7HS 7FCO_ 5CO95
6420 6420 6420 G420
4824 4824 4824 4824
4824 4824 4824 4324
Note: The signature for a high or +5V Is 4824,
The signature for a low or ground is 0000,

3
3

[T T I T I e R ]

rorEaRldoumNw ben =

{Z_> Latches Check—Using Direct Control Special Functions

NOTE

If the keyboard is vperating properly, the laiches can be checked using Direct .g
Control Special Functions and a logic probe. 4 signature analyzer 1s not
neviled,

t. Key in the Direct Control Special Functions indicated in Table 8D-15. For each setting, check the pin on
the ICs indicated, For special function code 0,450, the pin should be low, for 0.4sF it should be high.

Tuble $D-13. Data Latches Check, {2 >Step |

Direct Control pin to Check on U5,
Special Function us, U206, and U1

0.400, 0.40F 4

0410, 0.41F
0,420, 0.42F
0.430, 0.43F
0.440, 0.44F
0.450, 0.45F
0.460, 0.46F
0.4790, 047F

{75 > X- and Y-Axis DACs and Pen Lift Check

{. On the Audio Analyzer, key in 41.0 SPCL to initialize the instrument. Set the INPUT switch to ground.
Connect the rear-panel X AXIS output to the INPUT or to the input of a dec voltmeter.

2. Key in the Special Functions listed in Table 8D-16. For each setting, key in § (Shift) DC LEVEL or note the .‘»

rev. 208EPRT
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level on the external voltmeter. The de level should be as indicated. If the level is faulty, also check the ping
on Ud indicated.

Tahle 8D-16. X-Axis Ouipur Level Check, <73 » Step 2

Direct Control
Special

Function

Level (Vde)
at X AXIS

Qutput

Level (TTL) at U4 Pin

o
-
=

-d
-l

=
)

0.4530, 0.440
0.448
0.444
0.442
0.441

0.440, 0.458
0.454
0.452
0.451

—(.002 to 0.002
0.03 to 0.05
0.07 to 0.09
014 to 017
0.29 to 0.33
0.59 to 0.66

121013
241026
4.8 to 5.2

Irrrrrer o,

| i w el Sl ol i e -

rIrrrrrrrrig
rrrIr-rrer-r
rrrrIrrrrrrrios
rrrrrITrrr

- T

rrrrrrrerIr

Hint; I the de levels are all uniformly high or low, replace ATR10 with 2 value selected on the basis described
in Table 5-1.

3. Connect the rear-panel Y AXIS output to the INPUT or to the input of a dc voltmeter. Key in the Special
Functions listed in Table 8D-17. For each setting, key in § (shift) DC LEVEL or note the {evel on the external
voltmeter. The dc level should be as indicated. If the level is faulty, also check the ping on U3, U6, U20, and
U21 indicated.

Table 8D-17. Y-dxis Output Lovel Check, <78 » Siep 3

Diregt Control
Special
Function

Level (vdg)
at 'y AXi1g

Qutput

Level (TTL) at U192 Pin

-
(=]

-
-t

-t
[~

0.470, 0.460
0.468
0.464
0.462
0.461

0.460, 0.478
0.474
0.472
0.471

—0.002 to 0.002
0.03 to 0.05
0.07 to 0.08
0.14 to 0.7
0.29 t0 0.33
0.59 to 0.66

1.2t01.3
24t0 26
48t 52

T r i

rIrrrrrCOc o

rr I -
rr XX e
|l el e 5 " i e e ol Y-
mrrrrrIrrcr-

rrrreerrIIrrre

rcrrrrercCrHe I

Hint: If the de levels are all uniformly high or low, replace ATRE with a value selected on the basis described
in Table 5-1,

4, Connect a de voltmeter to the rear panel PEN LIFT output. Key in 0.421 SPCL (pen up). The voltage should
read a TTL high, :

5. Key in 0.420 SPCL (pen down). The voltage should read a TTL low,

Counter Input Check

i. On the Audio Analyzer, key in 41.0 SPCL to initinlize the instrument, Set the INPUT and OUTPUT switches
both to ground. Set AMPTD to 1V, Key in 46,3 SPCL to set the counter to read the output amplifier signal,
Connect the HIGH INPUT to the HIGH QUTPUT.
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2. Connect a high-impedance, dc coupled oscilloscope to pin 3 of U18. The signal should be approximately 6
Ypp. :

Hint: Pin 8 of U18 should be a TTL low, pin | a high. The signal at pin 10 of U183 shouid also be 6 Vpp; if it
is not, see Service Sheet 5 and check Amplifier 4.

3. Key in 46.1 SPCL to set the counter to read the input frequency. The signal at pin 3 of Ul8 shonld be
approximately 6 Vpp.

Hint: Pin | of U18 should be a TTL low, pin § a high. The signal at pin 2 of U18 should alse be 6 Vpp; if it is
not, see Service Sheet 2 and check the Weighting Bandpass and High-Pass Filters.

4. Connect the oscilloscope to pin 2 of U2 then to pin 13 of U2, The waveforms should be pulses with a period
of | ms. The pulses at pin 2 of U2 should be +5V for 0.65 ms and —15V for 0.35 ms. The pulses at pin 13
should be the complement of those at pin 2,

Hint: The level at pin 5 of U2 should be approximately one half the level of the positive peak of the signal at
pin 3 of U17. The level at pin 11 of U2 should be approximately one half the level of the negative peak of the

signal at pin 3 of Ul7.
5. Connect the oscilloscope to pin 8 of Ul. The waveform should be a TTL square wave,

6. Connect the oscilloscope to ATTP2 (FMUX). The waveform should be a TTL square wave which should
become either high, low, or intermittent if the HIGH QUTPUT is disconnected.

Hint: Pins 4 and 9 of U16 should be a TTL high.

7. Key in 46.0 SPCL to set the counter to read the oscillator signal. The waveform should be a TTL square
wave which should persist if the HIGH QUTPUT is disconpected,

Hint: Pin 4 of U16 should be a TTL low. Pin 10 of U16 should be a TTL high.

w
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SERVICE SHEET 14---A8 Controller/Counter Assembly (Counter Circuits)
PRINCIPLES OF OPERATION

NOTE

The jollowing discussions require an understanding of the operation of the Instrument
Bus (see Instrument Bus, Service Sheet BD4) and of the Instrnment Bus readback (see
Direct Control Special Functions, paragraph 8-22).

General

The Counter consists of the Clock Counter, the Cycle Counter, gating circuits, and the Count Transfer Logic.
The final stages of the Clock and Cycle Counters are in the Controller itself. The Clock Counter counts the 2
MHz clock (%) signal. The Cycle Counter counts the input or Oscillator signal (FMTUX) and is not used when
measuring voltage.

Clack Counter

The Clock Counter has three stages (U1, U2, and U14A) which form a divide-by-2048. The input to the eounter,
when enabled, is 2 MHz, and the output is 976.5625 Hz.

When the Counter is making a frequency measurement, the Frequency Gate (UU19B) is armed by the Controller
and gated by the input signal (FMUX), To arm the Frequency Gate, the Controller sends ezd=7F0 out on the
Instrument Bus which sets U29A (and also clears the Clock Counter), NAND gate U19B is thus high, Next, the
Controller issues esd=7E0. This puts a high on the output of U4B, a high on U20C, and thus a low on U4A
and the D] input to U29A. The next falling edge of FMUX clocks the low into U29A and gates U19B, which
routes the 2 MHz () signal into the Clock Counter. (U29B had previously been reset, putting a high on pin 5
of U19B and causing UI9C to go high.)

As the count progresses, carries from flip-flop 4 of Ul4A are output to Instrument Bus line d2(L) via U17D
and are counted by the Controller. U17D was enabled by the same signal from the Controller that armed U4A,

After a predetermined number of clock carries have been counted by the Controller, the Controller issues
esd=TEl to the Ingtrument Bus, U20C now goes low which puts a high on the DI input of U29A. The next
falling edge of FMUX ciocks the high into U29A and inhibits U19B. If FMUX should be interrupted during
the count, the Controller program terminates the count sequence after 16 more clock carries,

When voltage is being measured, the Voltmeter Gate performs functions similar to the Frequency Gate. To
make a voltage measurement, the Controller issues esd=7E0 to the Instrument Bus, This puts a high on both
inputs of NAND gate U4A. The low at the output of U4A enables the Voltmeter Gate U 19C, (Maode Select flip-
flop U2Z9B had previously been set.) At this point the Stop Count(H) line from the Voltage-to-Time Converter
is low. Thus the 2 MHz clock (®) signal is gated into the counter via the Stop Count and Voltmeter Gates.
After an interval determined by the dc voltage at the input to the Voltage-to-Time Converter, Stop Count(H)
goes high which disables the clock signal. The accumulated count is, then, a function of the de voltage.

Cycle Counter

The Cycle Counter has two stages (U5 and U14B) which form a divide-biy-32. The input to the counter, when
enabled, is FMUX, the signal from the input or Oscillator. The counter is enabled and digabled by ihe same
signal that enables and disables the Frequency Gate; it is cleared at the same time as the Clock Counter. Carries
from the Cycle Counter are output to Instrument Bus line d3(L) via U17B and are counted by the Controller.
U178 is enabled at the same time as UI7D.

Counter Qutput Gating

To read back the outputs of the Clock and Cycle Counters after completion of a count sequence, the Controller
issues esd=7D0 to the Instrument Bus, The output of U4D (which had been low) goes high and enables Counter
Qutput Gates U7R, U7D, U17C, and U17A. The outputs of U15 are inverted and placed on the readback data

8D-25
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lines of the Instrument Bus. Next, the Controller issues esd=7C0 to the Instrument Bus. U3C goes low. This
causes ULS to be loaded with the output of U14 and alsc enables the Counter Qutput Gates since the output
of U4D is high. The output of Ul5 is thus placed on the Instrument Bus through Ul4. In a similar manner
the Controller issues esd=7B0 and ead=7A0 to copy the outputs of Ul and U2 into the subsequent stages and
onto the Instrument Bus,

Select Decoder

For a general discussion of operation and decoding of the Instrument Bus, see Instriment Rus, Service Sheet
BD4. For a discussion of the readback operation, see Dircel Control Special Funcrions, paragraph §-22.
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TROUBLESHOOTING
Generat

Procedures for checking the Controller/Counter Assembly are given below, The circuits or points to check are
marked on the schematic diagram by a hexagon with a check mark and a number inside, for example, </8 .
The A8 Controller/Counter Assembly must be extended vusing the extender board (HFP 08903-60018).

CAUTION

MOS and CMOS ICs can be damaged by static charges and cirewit transients, Do wol
remove this assembly from the instrument while power Is applivd. Discharge the board
and replacement IC to the same potential, (Use a conductive Joam pad such as HP
4208-0094.} When unplugiing ICs, place the board on a conduciive pad. Wher the IC
is unplugged, insert it info the pad also.

Several ICs on this assembly are held in high-grip sockets, Both the sockel and the device
can he damaged if an alfempf is made to remove the device with an IC extraction tool,
The recommended procedure is (o first ground the tip of a small blade-tyvpe screwdriver,
then slidve the tip berween the FC and stowly pry up the IC one pair of pins at ¢ time,

Equipment

Digital Test/Extender Board HP 08203-60018
Signature Analyzer HP 5005A

<41 » Counter Check

. Set LINE to OFF. Extend the A8 Controller/Counter Assembly using the digital {est/extender board (HP
08903-00018).

NOTE

It is net necessary to place the A7 Lateh A ssembly on extender boards for this procedire.
2. Interconnect the Controller/Counter Assembly, the Latch Assembly, the extender board, and the signature
analyzer as shown in Figure 8D-6. Set the switches on the digttal test/extender board to the OPEN position.
3. Unplug aggemblies A2 through A6. {They do not need to be completely removed.)

4. Set the signature analyzer’s start, stop, and clock to trigger follows:

Falling Edge
Falling Edge
Rising Edge

5, Connect A§TPO (TEST C) to ASTP3 (GND).

NOTE

Disregard the froni-panct indications when peeforming siganalire analpsis,

6. Set LINE switch to ON, Verify that Test LEDs A, B, and D on the A8 Counter/Controfler Agsembly light
and remain lii.

7. Remove the ground from ASTPO. Verify that Test LED C lights and remains lit.
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SIGNATURE ANALYZER
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Figure 8D-6. Controller/Counter Assembly Troubleshooting Setup, <71 » Step 2

O
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Table 8D-18. Signatures for <J1 > Step 8

DPescription Location Signature
+av ABTP16 {(+5V} 4824
do(L) ABUT pin 6 1
difL) ABUY pin 11 8FPH
d2(L) ABU1Y pin B 13C1
¢h3(L) ABU1Y pin 3 3494

8. Check the points in Table 8D-18 with the signature analyzer probe.

Hint: If a data line is suspected (for example, if the signature for d2(L) only is faulty), the line itself may be
faulty: see the CPU 1/0 Port Check on Service Sheet BD4, Otherwise, continue with step 9. If no signatures
are faulty, perform the Counter Input Check on Service Sheet 13

9. Remove ARU7 and A8UI17 from their sockets,

CAUTION

The IC sockets are a high-grip type. Their lifetime is Hmited (o only a few insertions. Use
catition when repoving or inserting 1Cs to avoid damage to the sacker or IC,

10, Check the points in Table 8D-19 with the signature analyzer probe (the pin numbers for ABU7 and AI7U17
are the socket pin numbers),

Table 8D-19. Signatures for < J1> Step 10

Description Location Signature
+5v ABTP16 (+5V) 4824
do(L} ABLY pin 6 104H
d1(L) ABUY pin 11 5B1P
d2(1) ABU17 pin 8 LAGZ
d3{L) ABUAT pin 3 581P

Hint: I faulty. the problem is with the data line itself; see the CPU 1/0 Port Check on Service Sheet BD4,

i 1. Check the points in Table 8D-20 with the signature analyzer probe,
12, Plug in A81LI17, Check the pins on A8UI7 with the signature analyzer probe as indicated in Table §D-21.
Hint: A faulty signature indicates a fault in ABUIY. If none of the signatures is faulty, A§U7 is probably faulty,

Hint: If the counter is operating properly, only three signatures are different with A8U7 and A8U L7 installed.
The signatures that differ from Table 8DD-21 are;

1. U4, pin 1is lUU|I instead of 104H.
2. 120, pint 5 is 5TH5 instead of 5869,
3, U020 pin 6 is 1UUT instead of 104H.
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Tahle 8D-20. Signatures for <JI1_» Step 11 &

u3 u4 U4 uis uiye uz20 uz1
5543 104H | 8PUS | PFO2 | 4824 | 1HE7 | GOOA
0000* | 5ASU | FFCH 1247 | 4824 | 5543 | 9CU7
0000* | F322 | AIFS | 4HF 000" | 5543 | TPAA
y2ge | 120C | 812 | 2PCA | U93H | 1HE7 | PH3H
3450 12CC | BATH | HAdZ | GTAS | 5869 0000
apus | 5A0u | 412 | HA4Z | 4824~ | 104H | 35F8
0000 0000 3 0000 0000 G000 0000 | SAF7
PFO2 - ABPS | PF85 | 4824* § 5543 0000
8PUG - 2PCA | 4CPU | 0000* | 1HE7 | 12GC
2AHO - UsLH | FFC1 | UUB1 | 5543 | PGP3
PF85 A8B5 | 3A7H | AHOG6 | 1HG7 | 2AHO
Ue3H 4HF1 | ABPS | 000" [ AHOS | 3450
5543 S5AF7 | 5AF7 | 4824+ | PE22 | U282
4824 4824 | 4824 | 4824 | 4824 | 2F/H
3854
4524

o0~ R OB D R =

P rIo RIS owmNGae hwh

* Flashing light on test probe.
Note: The signature for a high or +5V is 48824. The signature for a low or ground is 0000. The * "
indicates that there is no valid signature for the pin. A blank Indicates no pin on the 1C.

Table 8D-21. Sigratures on AGUL7, {J1 > Step 12

uiz Pin U7
07P1 8 13C1
ABPY 9 07/
3494 10 1247
S5AGU 11 131
5A7H 12 4HF
3494 13 5A9U
7 0000 14 4824
Note: The signature for a high or +5V is 4824.
The stgnature for a low or ground is 0000.
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Service

SERVICE SHEET 15—A8 Controller/Counter Assembly (Controller)
PRINCIPLES OF OPERATION

General

The Controller/Counter Assembly (A$) controls the entire automated portion of the operation of the instru-
ment. The Controller consists of 2 Microprocessor, ROMs, a RAM, and input/output (I/0} circuits. The Micro-
processor, RAM, and 1/O circuits are shown on Service Sheet 15, the ROMs on Service Sheet 16. For a general
discussion of how the Controller and the lastrument Bus control the operations of the instrument, see Principles
af Operation for Service Sheet BDA. Serial Prefix 2652A and Above: ROMs 19 have been consolidated into
one ROM (ROM 10}, which is located on 8515,

Microprocessor

The Microprocessor is divided into two ICs, the Central Processing Unit (CPU) and the Static Memory Inter-
face (M), In addition a third 1C, the Peripheral Input/Cutput (PLO) located on the Remote Interface Assembly
(Scrvice Sheet 19), is considered a part of the Microprocessor, The PIO is used when it is necessary to interface
the CPU with the HP-1B. The CPU (U3) is an eight-bit parallel processor. Crystal Y1 and capacitors C25, C26,
and C27 determine the frequency (2 MHz) of the CPU’s internal clock. This clock also serves as the time hase
reference for the Countet. The CPU inputs and outputs are described in Table 8D-22.

Table 81-22. Inputs and Quipuis of the CPU (UJ)

Pin Name

Description

Type

/000 thra /007
17010 thru 1/O17
DBO thru DB7
ROMGD thru ROMG4
&, WRITE

EXT RES

INT REQ

ICB

RC

XTLX

XTLY

1/0 Port Zero

/O Port One

Data Bus Lines
Control Lines
Clock Lines
External Reset
Interrupt Reguest
Interrupt Gontrol Bit
RC Network
Crystal Clock Line
External Clock Line

input/Output
Input/Output
Bi-directional (3-state)
Output
Output

Input

Input

Cutput

Input

Qutput

Input

The SMI provides most of the interface logic needed to address up to 65 536 bytes of memory in the micropro-
cessor system. In response to control signals from the CPU, the SMI generates the address and control signals

nceded by the memory devices. The SMI inputs and ouiputs are described in Table §D-23.

Trahle 813-23.

Inputs and Quiptis of the SMIT (U6}

Pin Mame

Description

Type

LGB0 thru DE7
ADDRO thru ADDR15
ROMCO thru ROMC4
& WRITE

INT REQ

PHE!IN

RAM WRITE

EXT INT

REGDR

CPU READ

Data Bus Lines
Address Lines

Controf Lines

Clock Lines

Interrupt Request
Priority In Lite

Write Line

External Interrupt Line
Register Drive Line
CPU Read Ling

Bi-Directional (3-state)
Qutput

Input

Input

Output

input

Qutput

input

Input/Cutput

Qutput

rev FINCGHRG
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The PIO provides most of the interface logic needed to interface the CPU with the HP-1B, The PIQ is described
in Service Sheet 19,

Memaory

The instrument’s memory consists of nine 2048-bit RQMsz, a RAM, and same small memory capability within
the CPU) itself. The RAM is the CPU External Register (1J30) and is a 256-address, four-bit seratch pad memory
used to read and write four bits (DBO-DB3) to and from the CPU. The Memory Select Decoder (U24) controls
which memory IC on the Controller Assembly is enabled. Address line |5 enables the RAM.,

Serial Prefix 2652A and Above: The instrument’s memory consists of one 256K ROM, a RAM, and some
small memory capabhility within the CPU itseilf.

T illugtrate how a ROM address is accessed for data, assume that the CPU wants to read information from
address 255 of ROM 3 (U10). First, the CI*U) places the necessary information on the ROM Control (ROMCQ)
and the data tines of the Control Bus, The SM1 decodes this information from the CPU and outputs the required
address information on lines AO(H) through A15(H)} and then sets CPU READ{H) high. CPU READ(H) is
inverted by U23E and pulls one of the enable inputs low on each ROM and the RAM.

Serial Prefix 2652A and Above: To illustrate how a ROM address is accessed for Data, assume that the CPU
wants to read information from a location in the ROM. First, the CPU places the necessary information on
the ROM Conirol (ROMC) and the Data lines of the control Bus. The SMI decodes this information from the
CPU and outputs the required address information on lines AQ (H) through A15 (H), then sets CPU Read (H)
high. CPU Read (H) is inverted by U23E and pulls the Enable line (Pin 22) low on the ROM. The data from
that location in ROM is then placed on Data Lines DBO (H) through DB7 (H). The RAM Read and Wrile
functions are similiar to the ROM function. Address lines A3 (H) through Al5 (H) are decoded by Address
Decoder U34 to enable 1)30.

Mote that this is a read operation and the RAM WRITE(L) line from the SMT is high. Of address lines A11(H)
through A15(H), only A12(H) will be high. Memory Select Decoder 124 decodes lines Al 1(H) through A 14(H).
Since only line A12(H) is high, output 2—ROM3(L)—of U24 goes low. Since AL5(H) is low, the RAM (U30)
is not enabled (A15(H} is inverted by U23F). Since CPU READ(L) and ROM3(L) are both low, ROM3 (U10)
is cnabled,

Since AO(H) through A7(H) are high and A8(H) through A10(H) are low, the data at address 255 is read out of
the ROM. The eight bits of information are placed on lines DBO(H) through DB7(H), This information is then
read into the CPU (US),

The RAM read and write functions are similar to the ROM function. The CPU READ(H) and RAM WRITE(L)
lines are used to determine which function of the CPU External Register (U30) is activated. Address line A15(H)
is used to enable U30,

TEST LEDs and Test Points

The TEST LEDS DS! through DS4 are controlled by the CPU as described in Comtroller Test LEDs and Tost
Puints, paragraph 8-28. The test points (TP7 through TPI10) are vsed to modify the power-up routine and are
atso used when performing signature analysis.

Serial Prefix 2652A and Above: Instrunients with this serial break have the test points located on a single row
connector,

Select and Data Buffers

The Select and Data Buffers (U16 and U23) invert and buffer the I/} 0¢ through /0 07 input/output lines
from the CPU to the Instrument Bus, For g4 general discussion of the Lestrument Bus, see Service Sheet BDA,
In addition, data lines dO(L) througl d3(L) are input to the CPU from the Instrument Bus.

Enable Decoder

The Enable Decoder (U122} decodes the e0(H) through e3(H) lines from the CPU into the eight individual enable
lines e=0(L) through e=7(L). These are distributed through several asscniblies of the instrument to enable the
desired select decoder.

81232 rev. INOVEG
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Power On Reset

The Power On Reset circuit (Q1 and associated components) applies a momentary low on the EXT RES line
of the CPU when power is applied to the instrument. When EXT RES is pulled low and then released, a
program originating at memory address 0 is executed,

rev I 2NCHE S0 $D-32.1
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TROUBLESHOOTING
General

Praocedures for checking the Controller/Counter Assembly are given below. The circuits to check are marked
on the schematic diagram by a hexagon with a check mark and a number inside, for example, {/3 > In
addition, any points outside the labeled circuit area that must be checked are also identified. Extend the board
assembly where necessary to make measurements.

! CAUTION

MOS and CMOS I1Cs can be damaged by static charges and civcult (ransients, Do not
remove (his assembly from the instrument while power is applicd. Discharge the hoard
and replacement IC 1o the same porenifal. (Use a conductive foam pad such as HP
4208-0094.) When unplugging ICs, place the beard on a conductive pad. When the IC
is unplugged, insert it inie the pad alse.

Several ICs on this assembly are held in high-grip sockets. Both the socket and the device
can be damaged if an attempt iy made (o remove the device with an IC extraciion tool,
The recommended procedure is 1o first ground the tip of a small blade-type scrowdriver,
thew slide the tip between the IC and the socket and slowly pry up the IC one pajr of ping
arl a time.

I the Audio Analyzer powers up correctly, it is a strong indication that the Controller circuits are operating
properly. In most cases, the two most common indications of a Controller fault are that the Instrument fails
to complete even the first phase of the power-up routine or that it behaves very erratically. However, he
very careful about assuming a Controller failure when the instriument behaves erratically, Because of the close
interrelationship of the circuit components, the data feedback loops, and the software, a failure that is ocecuring
in one section of the instrument can affect other areas. For example, many types of malfunctions will prevent
the Audio Analyzer from tuning properly,

It addition, keep the following points in mind when troubleshooting the Controller:

L. It is important to understand the structure of the Controller’s buses, Data on these buses is often
unstable or meaningless because of multiplexing, switching transients, and open-collector circuits, These
conditions cause no problems for the Controller itself since it is synchronous and knows when the bug
lines contain stable signals. (This is also true for the signature analyzer.) However, this is not true of
other instruments testing the Controller such as a logic probe or oscilloscope. These test instruments,
though, can still be used to examine qualitative factors such as general activity, logic levels, waveform
timing, and bus conflicts.

2. Since bus structures also make it possible for many devices to be connected together on a single
node, finding the one bad device on such a node can be difficult. A current tracer is vseful for this
pUTPOSE.

3. The Controller is a sequential processor, Program flow depends on a long sequence of instructions
and events. If even a single bit of information is incorrect, the entire sequence can be changed, Bad
memaorty bits are the most common source of single-bit errors.

4. The proper operation of the clock circuits i eritical.

5. An improper reset can cause the Controller to appear to be running, but it may be incorrectly
initialized or running the wrong sequence of software,

6. Interrupts are edge triggered. A stuck interrupt will interrupt once and then never again. An intermit-
tent interrupt will keep interrupting. When the Controller is interrupted, the measurement is aboried,
and the complete measurement cycle restaris al the beginning, Therefore, if the intermittent interrupt
occurs frequently, it will completely prevent the instrument from operating.
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Equipment &

Digital Test/Extender Board M 08903-600]18
Signature Analyzer HP 5005A

Serial Prefix 2450A to 2614A
{ /1> Memory Select Decoders and ROM Check

NOTL.

This check is a continuation of the Controfler Kernel Chock of Service Sheet BDA.

1. Switch 1.INE to OFF. Remove A8U30 (CPU External Register—RAM) from its socket, Extend the A3
Controller/Counter Assembly with the Digital Test/Extender Board. Connect the ribbon cable on the extender
board to the empty socket ARJ1 (ADR BUS). Switch LINE to ON,

2. Short ASTP4 (RES) to ASTP3 (GND), (Keep this jumper on for all subsequent tests.) Set the switches labeled
ROMC on the extender board to CLOSED.

3. On the A8 Controller/Counter Assembly, connect the signature analyzer clipleads as follows:

A8TP13 (WRT)
Ciround ABTP3 (GND)

On the extender board, connect the signature analyzer clipleads as follows:

ADDRESS 15
ADDRESS 15

4, Set the signature analyzer’s start, stop, and clock to trigger as follows:

Falling Edge
Rising Edge
Rising Edge

5. Check the pins listed in Table §D-24 with the signature analyzer probe,

Tahble 8D-24. Signatures on A8U24, {A >Step 5

Selected Pin on Selected Pin on
ROM u24 Slgnature ROM uz24 Signature
1 A4CP2 6 G 2F25
Uiz 7 7 F&15
P352 8 g 6F7P
340A 9 10 048A
B8UIHG

2
3
4
5

Hint: If faulty, check U24 and its output fines.

6. Connect the signature analyzer start and stop to the pin on U24 listed in Table 8D-25. Then check the
indicated CONTROL BUS test points on the extender board with the signature analyzer probe. ‘,

rov. I2NOV 86
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NOTE

The signatures in Table 8D-25 are valid only for the ROMs with (he part number lisicd in
Tahe 81-26, Consult the Manual Updates packet for signatyres corresponding to ROMs
with ather part rumbers,

Tuhle 813-25. Conirol Bus Test Point Sigratures, < _>Step 6

Start/Stop Signature on CONTROL BUS DATA Test Point
to Pin
on U24 0 1 2 i 4 -] -]

18CH | 305A | 09PH { AGAP | P14P | 1US6 | PPHE
PUCT | 5641 4065 | U966 | 2CF8 | 255F | FBCP
82003 | ADA4 | 44A6 | F2FU | 6348 7137 | UHPH
5066 F387 | CO42 | OH72 | 2494 8562 | CFA1
ZHPS | A123 | BOAF | UPYH | 8A56 | 321A | H482
0439 | 6ACZ | HHU2 | AsHA 6868 | 962A | 045F
T6CF 6333 | UTU9 | SBA3 | 24HA | BH64 | 384C
BF2ZP | 58U5 | 9337 | PUTZ2 | &F3L | 0813 3454
FOFP | B62AP | FHUS | CCPU | HAZ7 | 85P6 | DASZ

L= I« B R O O

oom NG bW S

—
<

Tahle 80326, Valid ROM Part Numbers*

ROM Number Part Number ROM Number Part Number
1 08903-80016 8 08903-80021
08903-80017 7 08903-80022
08903-30018 8 08903-80023
08903-80019 9 08903-50024
08903-80020
* Valid software date 11.15 1984

Hint: A faulty signature indicates a faulty ROM.

Serial Prefix 2652A and above:

(1> Memory Select Decoders and ROM Check

This step is not valid for instruments with prefixes of 2652A and above.
{/5 > Enable Decoder Check

1. Key in the Direct Control Special Functions indicated in Table 8D-27. For each setting, check the pins on
U227 indicated.

Hint: If “enable=2"is had, these special functions cannot be keyed into the instrument (petform the Front-Pancl
Keys and Seanners Check—Using Signature Analysis on Service Sheet 17).

rov, L2INQ Y86
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{73 Select and Data Buffers Check |

1. Key in the Direct Control Special Functions indicated in Tables 80-28 and 8D-29. For each setting, check
the pinsg indicated.

Table 8D-28. Levels at A8U23, <J3> Srep |

Direct Control Level (TTL) at U23 Pin
Special
Function 5 6 3 q
0.000 H L H L
0.0FF L H L H

Table 8D-39. Levels ar ASUL6, {I3> Step 1

Direct Control Level {TTL) at U16 Pin
Special
Function 9 8 1 3

0.000 H H L H L
0.0FF L H L H
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SERVICE SHEET 16---A8 Controller/Counter Assembly (Read Only Memory)
PRINCIPLES OF OPERATION

The read-only memory (ROM) circuits are included in the Principles of Operation for Bervice Sheet 15,

TROUBLESHOOTING

Procedures for checking the ROMs are given in the Memory Select Decoders and ROM Check on Service Sheet
15.
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SERVICE SHEET 17---At Keyboard and Display Assembly (Keyboard)
PRINCIPLES OF OPERATION ‘

NOTE

The following discussion reguires an understanding af the operation of the Instrument
Bus (see Instrument Bus, Service Sheet BD4) and of the Instrument Bus readback (se¢
Direct Control Special Functions, paragraph 8-22).

General

The Keyboard and Display Assembly (Al) interrupts the Controller when a key has been pressed and provides
the circuitry that enables the Controller to determine which key was pressed.

Keystroke Detector

The Keystroke Detector pulses the External Interrupt line low when a key is pressed. When no key is down
(that is, key switches 5] through $41 open), the inverting (—) input to U22B ig pulled low by R6C and R6D. The
outputs of the Key Row Scanner U30 are normally in the high or off state (the outputs are open-collector).
The non-inverting (+) input of U22B is biased at approximately +1.4V. Thus for the condition when no key
is pressed, the output of U22B is high, the output of U22A is low, and the output of U23A is high (that is, no

interrupt; see Service Sheet 15),

Pressing any key (for example, the SINAD key 520) pulls the inverting input of U22B above +1.4V (via R5G
and R2E for the SINAD key). This causes U23A to go low and creates a Controller interrupt. U22B has an
open-collector output. When U22B goes low, C3 is rapidly discharged to produce a low on the input to U22A,

However, when U22B goes high, C3 can only charge via R9. Thiz action holds the input to U22A low for at !
least 50 ms regardless of key bounce. R11 adds hysteresis to U22A to improve noise immunity and shorten the .)
transition time of the input to U23A.

Key Scanner and Front-Panel Keys

When the Controller receives an interrupt, it immediately initiates a key scan routine. The scan must identify
the pressed key before the key has been released even in the presence of key bounce. Consider the example
of pressing the SINAD key (820). The scan begins by the Controller issuing esd=2F0 to the Instrument Bus.
This puts an active low on pin 4 of demultiplexer U30. More specifically, e=2 and s=F. Both 0 and | inputs
are high since s0=1 and s1=1, A 3 is demuitiplexed. The 4 input is enabled since s2=1; the 5 input is disabled.
e=2(L) is low and enables input G4. (Input G5 is not enabled because input 5 is not enabled.) Thus only the 3
output of the lower half of the demultiplexer (U30), enabled by input 4, is low,

The same Instrument Bus code enables the readback gates U24A, U25A, U24B, and U25B but not U24D,
U25D, U24C, and U25C. Specifically, s3=1. Thus, the input to U23C is high. The two inputs to U230 are low.
The NAND gates U24A, 1U25A, U24B. and U25B are enabled and function as inverters. U23B is low and the
outputs of the NAND gates U240, U25D, U24C, and U25C are high, that is, off. The Controller reads back
the data (d) lines and scans the data giving priority to the highest number decoded. Since all columns are held
high by pull-up resistors, the Controller reads d=F. The SINAD key has no effect because the output at pin 7
of 1J30 is off at this time.

The Controller next issues esd=2E0. Pin 5 of U30 iz now low. U24A, U25A, U24B, and 1UU25B are still enabled
and U24D, U25D, U24C, and U25C are still disabled. 4=F is read back. The sequence then continties with the
issnance of esd=2D0 and 2C0 with the result that d=F is rcad back each time until esd=2C0 when =B will be
read back: that is, d2=0 (d2(L} is high). The Coniroller has now learned that the SINAD key was pressed.

If no key had been found in the first four columns, the sequence continues until the issuance of esd=270. With
this code, the s3(H) input to U23B and U23C goes low. Now U24A, U25A, U24B, and U2Z5B are disabled,
and U24D, U25D, U24C, and U25C are enabled. The Controller now starts reading the data lines from U24D,
U250, UJ24C. and U25C to determine if ane of the keys in the second four columns is closed.

8D-38
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If no key was found (that is, d=F always) due to key bounce, the scan repeats until 50 ms have glapsed and
then the instrument reverts back to its previous mode of operation, Whether the key was found or not, the
measurement cyvecle that was interrupted is aborted and a new software ¢ycle is initiated.

Key-Light Circuits

The key-light circuits are discussed on Service Sheet 18.
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TROUBLESHOOTING ‘w
1

General

Procedures for checking the Keyboard and Display Assembly are given below. The circuits or points to check
are marked on the schematic diagram by a hexagon with a check mark and a number inside, for example, /3.
In addition, any points outside the labeled circuit area that must be checked are identified, Fixed signals are
shown on the schematic also inside a hexagon, for example, {<+1.9T0 +27 VDC > Remove the front-panel
assembly to gain access to the circuit side of the keyboard. Note that the troubleshooting for the Enable Code
e=( Select Decoders (U29 and U29) shown on this service sheet is covered on Service Sheet 18,

Equipment

HP 08903-60018
HP 1740A
HP 3005A
HP 3455A

Digital Test/Extender Board
Oscilloscope

Signal Analyzer

Voltmeter

< /1> Keystroke Detector Check

I. Press any key and observe Test LED C on the A8 Controller/Counter Assembly. Each time the key is pressed
the LED should toggle, that is, change state. If it does, the Controller is betng properly interrupted.

2. Remove the ribbon cable W11,
3. Check the voltages in Table 8D-30.

Table 8D-30. Keystroke Detector Check, < 41> Siep 3

Keys Voltage Limits (Vde) on A1U22 Level (TTL) at

Down

Pin 2

Pin b

Pin &

Pin 7

uUz23 Pin 1

None
One

—0.07 to 0.01
25t045

611
30to43

4.5 to b.b
0to 0.3

0te 0.5
4010 5.5

H
L

Hint: Any key should give the same voltage readings. The voltage at U22 pin 2 will be higher for the condition
of one key down if more than one key is down.

4. Connect a high-impedance, dc coupled oscilloscope to U23 pin 1. Connect the oscilloscope’s de coupled
external horizontal input to U22 pin 2. Press then release any key, The dot on the oscilloscope should move

as follows:

final position after release o (3)

position momentarily after release o o position when pressed

2) oy

Hint: The dot should dwell at the intermediate position (2) momentarily after release of the key for 40 to 60
ms.
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Service

{J2Z > Front-Panel Keys and $canners Check---from Keyboard

NOTE

This check asstmes proper operation of the following keys: Shift, SPCL, decimal, and
all numeric. Otherwise. use <J8> below which requires a signature analyzer. It also
assumes that the Keystroke Detector works properly (see I 1_> above).

1. From Table 8D-31, determine the row of the key to be checked and enter the Direct Control Special Function
for that row. (The digplay should now show 1111.0000.)

2. Disable kevhoard interrupts by shorting ARTP3 (GND) to A8U6 pin 7 (EXT IN) on the A8 Con-
troller/Counter Assembly. Extend the A8 Controller/Counter Assembly to make this connection.

3. Pressing any key in the appropriate row of Table 8D-31 should give the display shown. (No key down gives
the display 1111.0000. Pressing a key not in the given row gives this display also.)

NOTE

To repeat step 1 above, it is first necessary (o remove the jumper from ASBTES.

Table 8D-31. Froni-Panel Keys and Scanners Check (Keyhoard), <JI1> Step 1

Direct Control
special
Funetion

Display vs. Key Pressed

0111.0000

1011.0000

1101.0000

1110.0000

0.230
0.260
0.270
0.280
0.290
0.2A0
0.280
0.2C0
0.2D0
0.2E0
0.2F0

(None)
*10

{None)
SWEEFP

Hx mv
{Right Filter)
DISTN
AMPTD

7

3

{Nonhe)
AMPTD INCR
CLEAR

LGL

PLOT LIMIT
kHz V

30 kHz

5

FREG

6

2

f

SPCL

LOG LIN
FREQ INCR
STOP FREQ
80 kHz
SINAD

g

2

il

{
AUTOQ OPERERATION

dBv dB
RATIO
START FREQ
(Left Filter)
AGC LEVEL

8

4

0

{73 > Front-Panel Keys and Scanners Check---Using Signature Analysis

1. Ground ASTP10 (TEST D) on the A$ Controller/Counter Assembly.

2. Connect signature analyzer start and stop to ABTP7 (TEST A). Connect signature analyzer clock to A8TPI3
(WRT).

3. Set the signature analyzer's start, stop, and clock to trigger as follows:

Falling Edge
Falling Edge
Rising Edge

4. Set Audio Analyzer's LINE switch to OFF and back to ON. Disregard the front-panel display readouts,

5. Connect the signature analyzer's probe to ABTPS (TEST B).
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6. Press the front-pane! keys and note the signature. The signatures are documented in Figure 8D-7. w

Hint: Pressing keys simultaneously alters the signatures. If no meaningful results can be obtained, continue on
with step 7.

D72F4

NO KEY PRESSED: 0000
[ Juoea

|a7u3| [2pos] lgrcal |4459| |07F2] [32A4l IQHCHl 0944

©
FE] [s831] [c2ps] [c123] {asan] D @
©

[Fpaa] |4347] [s2cc] [ueur]  rerg [:I
[so2u ]1931] [374;] [51pe] J33uw] ISPFAI [+770] I:I |om| |7HFC| IAGE:I.I |F527|

Figure 8D-7, Signatures for the Front-Panel Keys and Scanners Check, < J3> Step 6

7. Connect the signature analyzer’s probe to the points indicated in Tabje 8D-32 and check the signatures. {No
keys should be pressed.)

Table §D-32. Front-Panel Keys and Scanners Check (Signatures), I3 Step 7 w
i

3
5

uz3 Uz24 U2 u3o
938F  938F | 938F | 62AU
0000 | UO0Q05 | U005 | 7008
0000 | 7008 | V008 | 1999
1381 938F | 938F | 0000
7008 | U005 | Uoo5 | 0000
AA4P | 7008 | 7008 | 0000
0000 0000 0000 | 0000
AA4P | 7008 | 7008 | 0000
AA4P | 1381 1381 0000
39F2 | 938F | 938F | 0000
39F2 | 7008 7008 0000
7008 | 1381 1381 0000
uoo5 | 938F | 938F | 7FCH
938F | 938F | 938F | 7008
62AL
938F 16
Note: The signature for a high or +5V Is 938F.
The signature for a low or ground is 0000.

]
=

O o~ WN 2

S rESRNtIco~Ntoo kw2

Key Light Check
1. Key in the Direct Control Special Functions listed in Table 8D-33 to turn on the desired key light.
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m Table 8D-33. Key Light Check, Step 1

Direct Control

Special Function Title
0.010 (Left Filter)
0.011 (Right Filter)
0.012 30 kHz
0.013 B0 kHz
0.014 AGC LEVEL
0.5 SINAD
0.016 DISTN
0.017 5 (8hift)
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SERVICE SHEET 18—A1 Keyboard and Display Assembly (Display}
PRINCIPLES OF OPERATION

The Keyboard and Display Assembly (Al) ¢ontains the front-panel displays, decimal points, annunciators,
and key Hghts and the decoders and latches that control them. Lighting of a display is accomplished by
straightforward decoding of the Instrument Bus with one code sent out for each of the seven segments of
the display. For example, to display the digit 3" in display U9, the Controller issues esd=031, 032, 033, 034,
03D, 03E, and 037 in succession. Register 118 decodes the Instrument Bus code and successively outputs and
Jatches the data present on the Z9 input (that is, d3(H), the most significant bit of the d code) to its internal
flip-flops. A low on an output of U18 turns on a segment, a high turns it off. Thus, a low appears on the output
of flip-flops 1, 2, 3, 4, and 7 (corresponding to ¢sd=031, 032, 033, 034, and 037) and turns on the LEDs in
segments a, b, ¢, d, and g respectively in U9. A high appears on the output of flip-flops 5 and 6 (corresponding
to esd=03D and 03E) and turns off segments e and f. This results in a “3” being displayed.

Lighting of the minus sign (segment g of U8), decimal points, annunciators, and key lights is similar. For
example, to light the % annrunciator, the Controller issues esd=0A3 to the Instrument Bus, This is decoded by
register U13 which latches a low into its internal flip-flop 3. The low turns on D316,

The select decoders and the circuits for lighting the key lights are shown on Service Sheet 17, For a discussion
of the Instrument Bus, see the Principles of Operation for Service Sheet BD4,

For instruments with serial prefix 2742A and above, an LED is used to indicate which impedence the source
has been selected to by the user (50 or 600 7). The LED is lit when the source impedence has been set to 50
2. The LED (A1DS520) is found on Service Sheet 17,

rov 20851 P87

.;
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TROUBLESHOOTING

General

The procedure for checking the Keyboard and Display Assembly is given below, The circuits are set to a desired
{static) state using Direct Control Special Fuactions, and then the logic levels are checked.

Equipment

Voltmeater HP 3455A

<> Annunciator and Key Light Check

. Key in the Direct Control Special Functions listed in Table 8D-34 to turn on the desired annunciator or key
light,

Tahle 8D-34. Annunciator and Key Light Check, <J1_» Step |

Direct Control
Special Function

Title:

Light Type

0.024
0.025
0.026
0.027
0.040
0.0A1
0.0A2
0.0A3

0.090
0.091
0.095

ADDRESSED
REMOTE
kHz

Hz

my

V

dB

e

SPCL
RATIO
SWEEP

Annunciator
Annunciator
Annunciator
Annungiator
Annunciator
Annunciator
Annunciator
Annunciatar

Key Light
Key Light
Key Light

Hint: With the exception of the ADDRESSED and REMOTE lights, the lights go off when a new Direct Control
Specinl Function ig entered. To turn off the ADDRESSED light enter 0.02C and to turn off the REMOTE light

enter 0.02D.
<_/2 » Decimal Point Check

|. Key in the Direct Control Special Functions listed in Table 8D-35 to turn on the desired decimal point. The
digit number is the number on the display window directly helow the digit.

Display Check

1. Key in the Direct Control Special Functions listed in Table 8D-36 to turn on the desired digit segment in
the desirved position. The digit number is the number on the display window directly below the digit.
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Table 8D-35. Decimal Point Check, /2 > Step 1 &

Direct Control Mumber of
Special Function Following Digit
Left Digplay

0.023
0.022
0.021
0.020

Right Display
0.093 Upper Left Corner
0.0A7 3
0.0A8 g
0.0A5 7
0.084 8

Table 8D-36. Display Cheek, < /3 > Step |

Digit Direct Control Digit Direct Control
Numiber Special Function Number Special Function
Left Display Right Display
Digit Before 1 0.0B4 Digit Before & 0.092*
1 0.0Cd 5 0.034
2 0.6Dd 6 0.04d
3 0.0Ed 7 0.054
4 0.0Fd ] 0.06d
* d=2 only (g is the only segment controlled with this speclal function.)

Segment Displayed*
(None)
a

N wvs R = ol

g
* Gee schematic diagram for identification
of segments a through g.
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SERVICE SHEET 19---A9 Remote Interface Assembly
PRINCIPLES OF OPERATION
General

The Remote Interface Assembly (A9) interfaces the Controller with the HP-1B. It performs the necessary
handshake operation, interprets the HP-1B control lines, and is both an input and output peripheral to the
Controller. The Remote Interface Assembly consists of three basic elements: the HP-1B [/0, the Handshake
Logic, and the Interface Control circuits. In addition, other miscellaneous circuits are used on the assembly.
The operation of the three basic elements is explained first. Then, a detailed explanation of how the bus
controller (for example, a computing controller) addresses the instrument to talk or to listen is presented. The
miscellaneous circuits are then briefly discussed. Table 8D-37 lists and identifies the mnemonics used in the
Remote Interface and should be referred to while reading the principles of operation.

Tahble 8D-37. Mrcmonics for Remote Tnterface

Mnemaonic Signal Name Mnemonic Signal Name
AAD Acceptor Accepted Data IFC Interface Clear
ACD Accepted Data LAD Listener Accepted Data
ADS Addressed LRD Listener Ready for Data
AFC Address Flip-Flop Glock NDAC Not Data Accepted
ARD Accepted Received Data NRFD Not Ready for Data
ATL Addressed to Listen RAS Read Address Selector
ATN Attention RAT Read Addressing Type
ATT Addressed to Talk RDR Reset DAC/RFD
AVD Accept Valid Data REN Remote Enable
CLF Clear Listen Flip-Flop RFC REN Flip-Fiop Clock
CTF Clear Talk Flip-Flop RMNL REN Flip-Flop Latched
DAR Disable RGM RSL Read Switch Lower
DAV Data Valid R3U Read Switch Upper
Do Data Input/Output 1 RTR Ready to Receive
DIOS Data Input/OQutput 8 RVD Receive Valid Data
DFC Data Accepted Flip-Flop Clock sDA Set Data Accepted
EAH Enable Acceptor Handshake 5DV Set Data valid
EIG Enable Interface Control SLF Set Listen Flip-Flog
ENR Enable ROM SRQ Service Request
EOI End or identify STF Set Talk Flip-Flop
ICF Interrupt GPU LLA Universal Unlisten Address

HP-1B 1/Q Circuits

The HP-IB /0 circuits provide bidirectional interface between the Remote Interface Assembly and the HP-IB,
The cicenit consists of U7, U8, U9, and U0, When the TALK(L) line is low, the interface is configured to
send data 1o the HP-IB, In this state, U7 and U9 are disabled, and since they are open-collector devices, they
are essentially out of the circuit. US and U 10 provide a direct path from the Peripheral Input/Qutput (LJ18) to
the HP-1B, When the TALK(L) line is high, the Remote Interface is configured to receive data from the HP-IB.
In this moede, U7 and U? are enabled, and the path through U8 and U0 is reversed. This allows data from
the HP-1B to be applied to the Peripheral Input/Output (U18), the Address Decoder (U5), and the Interface
Control ROM (U2), Depending upon the function being performed, this data is either sent to the Controller
or used to decode the talk ¢r listen address.

Handshake Logic Circuits

Information is communicated over the HP-IB by means of handshakes between instruments. 1t is assumed in
this discussion that the reader is familiar with the use of the DAV, NDAC, and NRFD signals as they are used
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on the HP-IB. (Figure 8D-8 illustrates the HP-IB handshake.) The instrument can operate as either a talker or
a listener when so directed by the bus controller. The primary ¢ontrol circuits in the Handshake Logic are the
DAC Flip-Flop (U3B) and gates U20A, U20B, and UI5B,

DATA DATA
NOT VALID NOT VALID

OATA
VALID

LISTENER
READY

LISTENER LISTENER
NOT READY NOT READY
NRFD

LISTENER
ACCEPTED

LISTENER LISTENER
NOT ACCEPTED NOT ACCEPTED

Start with the talker waiting for the listener to release NRFD (not ready for data) indicating it is ready.

When the listener is ready, NRFD goes high (false). The talker then places valid data on DIO1 through
DICS and sets DAV (data valid) low (true).

NRFD then goes low (true) and the talker waits for the listener to indicate it has accepted the data (or
ignored it) by releasing the NDAC (not data accepted) to a high (false, i.e., datais accepted),

The talker sets DAV high (false) and again waits for the listener to release NEFD,

DAV

(NOTE that if ATN is true, all instruments on the bus must handshake regardless of whether they are
talkers, listeners, or bystanders. Being in remote or local has nothing to do with handshaking.) If ATN

is false, they only handshake if addressed.

Figure 8D-8. Simplified HP-IB Handshake Between a Talker and One Listenor

When the instrument is a listener, the ATL(L) line is low, and the high output from UI15B enables U20A and
U20B. This condition is also true when ATN(L) goes low and is discussed in detail later. In either case, the
DAC Flip-Flop (U3B) controls the handshake. 1f U3B is set, the RTR(L) line from the reset output is low, and
the NRFIXL) line from U208 is high indicating that the instrument is ready to receive data. The ACD(L) line
from the active-high output of U3B is high, and (since the other input to U20A ig alzo high), the NDAC(L) line
is low. When the bus controller sees all of the required NRFD(L) lines high (more than one instrument ¢an be
addressed to listen), it sets DAV(L) low. When DAV(L) goes low (indicating the data on the HP-1B is valid), the
Interface Control ROM either sets EXT INT low or resets U3B by setting SDA(L) low, depending on whether
or not the CPU must be interrupted, (See Table 8D-38 for a complete list of the Interface Control ROM input
and output signals.) If the CPU is interrupted, it will reset U3B using the DFC(L) line. In either ¢ase, ACD{L)
goes low and the NDAC(L) line from U20A goes high. When the bus controller sees all of NDAC(L) lines go
high, it sets DAV(L) high. The DAV(L) signal is applied through gates U19B, U14B, and U13B to set the DAC
Flip-Flop (U3B). Gates Ul4B and UL3B are used to slow down the handshake and prevent a possible race
conditton, When the DAC Fiip-Flop is set, the instrument is returned to a ready-for-data condition,

When the instrument is a talker, the output from UI5B is low because both the ATL(L) and the ATN(L) lines
are high. The low output from UI5B disables U20A and U20B. This prevents the DAC Flip-Flop from driving
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the NDAC(L) and NRFIXI.) HP-IB lines. The Controller (A8) now reads the NDAC(L)} line through U19C
and UI13C and the NRFD{(L) line through U19D and Ul3D. Both of these signals are routed to the Controller
through the Peripheral Input/Qutput (U18). The DAV(L) signal is driven by the Controller through Ul8& and
U20C by the SDV(H) line. U20C i5 enabled by Ul4A when the TALK(L) line is low. In the talk mode, the
handshaking is entirely controlled by the instrument’s firmware and Controller.

Interface Controt Circuits

The primary control element in the Interface Control circuits is the Interface Control ROM (U2). U2 is enabled
when all the following conditions are satisfied:

1. RTR{L) is low. This indicates the instrument is ready to receive data or commands.

2, EAH(L) is low, This enables an acceptor handshake. It is decoded from the ATL and ATN lines by U 4D,
Therefore, if the instrument is addressed to listen or if attention is true, the gate is enabled.

3. UISC pin 8 iz low. This indicateg that the Controller (A8} has enabled the interface to receive data, Thig
state is latched by the flip-flop consisting of U15C and UI5D, This flip-flop is also used to disable the Interface
Control ROM (U2) when the Remote Interface is preparing to talk. U2 is disabled so that its control circuits
do not respond to the data that the instrument itself is sending,

4, AVIXL) is low, This indicates that the bus controller is asserting that the data on the HP-IB is valid by putting
DAV(L) low,

When all of these conditions are true, U2 is enabled by setting the EIC(L) line from Ul4C low. The outputs
of U2 are then dependent upon the decoded address line inputs, Depending upon the selected output, the
Interface Control ROM will set or clear the appropriate flip-flops, complete a handshake, or interrupt the
Controller, The 32 possible states of the output lines are listed and defined in Table 8D-33.

How the Remote Interface Handshakes with the HP-IB

The Remote Interface circuits control the asynchronous transfer of bytes over the HP-IB, The following three
conditions require that the instrument complete the handshake requirements:

1. When it is a bystander.,

2. When the ATN(L) line is low (true). For example, when the bus controller is addressing the instrument to
set it to the talk or listen modes, There are also universal commands that can be sent when ATN(L)} is tow,

3. When it is already addressed to talk or listen.

The instrument handshakes as a bystander whenever ATN(L) iz high and it is not addressed to listen. Actually,
this handshake is not an interchange of information because under these conditions the instrument never pulls
the NRFID}L) and NDAC(L) output lines low. These lines are held high because ATL(L) and the ATN(L)
inputs to U15B remain high. ATL(L) remains high because the instrument is nol currently addressed to listen.
ATN(L) remains high because it is high at the HP-IB and the signal is applied through two inverters (U L19E and
LJ13A) to the input of U158, The resulting low output is applied to U20A and U20B and the NRFIX(L) and
MNIDXAC(L) lines are always high. In this mode, the Audio Analyzer is essentially “off the bus”, Note that the
DAC Flip-Flop (U3B) is also applied to these gates and depending upon its output state would also hold one
of the gate outputs high if ATN were true or ATL were true,

When the bus controller wants to address the instrument to talk, ATMN(L) is set low. The output of U158 goes
high and the status of the NRFD(L) line (U208B) and the status of the NDAC(L) line are controlled by the DAC
Flip-Flop (U3B). (The DAC Flip-Flop is already set by DAV(L) being high through TI9B, UJ14B, and U13B.)
This causes the RTR(L) line from the DAC Flip-Flop to set NRFDY{L) high. The bus controller has already
Maced the instrument’s talk address on the bus and it now pulls DAY(L) low indicating that it is valid data.

Since the instrument is not vet addressed to talk, the TALK(L) input to the HP-IB {/Q cireuits (U7, U8, U2, and
L/ 1Q) is high, The talk address on lines DIOI(L) through DIO5(L}Y is applied through U7 and U9 to the Address
Decoder comparator U3, US compares the incoming address with the setting of the first five address switches
{(51). If they are the instrument’s correct address, the M=N output of U5 goes high. The data on DIO7(L) and
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Table 8D-38. Inputs and Cuiputs of Interface Control ROM .;

Address Data
Binary Bit Value Bit
] 4 2 4 a Remarks**

-
L+1]

Fin Number Pin Number
13 12 11

-
£
ak
o

BCG 50 AHS only.
OTA so0 GTF and AHS.
QLA 50 AHS only.
UBC s0 INT only.

SCG g0 AHS only.
UNT so CTF and AHS,
UNL 30 CLF and AHS.
NRC s0 AHS only,
8CG 50 AHS only.
MTA so STF, CLF, and AHS,
MLA so BLF, CTF, and AHS.
UBC s0 INT only.

SCG s0 AHS only.
UNT 30 CTF and AHS.
UNL s0 CLF and AHS.
NRC z0 AHS only,
DATA 0 INT only.
DATA 50 INT only.
DATA s0 INT only.
CDATA s0 AHS only.
DATA s0 INT only.
DATA 50 INT only.
DATA so0 INT only.
CDATA 30 AHS only.
DATA s0 INT only.
DATA 30 INT only.
DATA so INT only,
CDATA 50 AHS only.
DATA 50 INT only,
DATA 50 INT only.
DATA $0 INT only.
CDATA 50 AHS only,

00
01

02
03
04
05
06
07
08
09
0A
0B
0G
op
OE
OF
10
11

12
13
14
15
16
17
18
19
1A
1B
10
10
1E
1F

I rr LT IrrxrrrCcrHrrrrrIIIIIXIXIIrrr-rrrrcrOr-
I r»r xrmrrTIIrXrIrrrrCrITXIXrr~rrIITIrC-CCCrreCr-
I rr T I rrrC-rIXIIrr I I XIrFrCIXrrmrITICFCIIITICC
IrirIrI'rIrXrrXIcrrxrr IrIXrIrIrIcCc I IrC-rIrF
IrIr-r-rr~IrrrIrCr-reCcXIrrc I I I ICFrFITIETIIIXIIAIIIw
I T I I I XIXIIIIIIII I I I IIrIIrIIIIrcr>ZITIIrT o
I T I I I I I I I IITIIIIIIIXIIIIXITrIIIXIIIE I
I T I I I I I I I I I I I LTI IrIIIIrIIrITIIITT I
I I I I I I XTI EfEII I I I IIXTIZTIIIXIrIIITITIIIIIII|w
T IIICr I IIrIEIICrIIICrCCCXITICRCRERECRCCICCC|a

L
L
L
L
L
L
L
L
L.
L
L
L
L
L
L
L
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

*

Dot care condition.

The outputs are active low. The functions of each output are;

Bit 7: INT, Interrupts GPU, Bit 3: GLF, clear Listen Flip-Flop.
Bit 6: Don't care (NG). Bit 2: SLF, set Listen Flip-Flop.
Bit 5: CTF, clear Talk Flip-Flop. Bit 1. Don't care (NC),

Bit 4. STF, set Tatk Flip-Flop. Bit 0: AHE, automatic handshake.
Mrermonics used:

CDATA: DATA from Control group OTA: Cther Talk Address

DATA: DATA (interface responds) 506G Secondary Command Group
MLA: My Listen Address UBC: Universal Bus Command
MTA: My Talk Address UNL: Un-Listen

NRC: Non-Recognized Command UNT: Un-Talk

OLA: Other Uisten Address

*
3
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DIO6(L) is applied to the Interface Control ROM (U2) to determine whether the instrument is being addressed
to talk or to listen, If it is being addressed to talk, DIO7(L) is tow and DIOGH(L) is high (that is, 10). If it is being
addressed to listen, DIQ7(L) is high and DIO&(L) is low (that is, 01). These two bits are the only difference
between the DIO inputs from the bus controller to the instrument when it is being set to tatk or listen.

The EIC(L) from U14C is low to enable U2 and the other inputs to the address lines of U2 select the memory
locations that will set output pin 5 to low. The STF(L) line sets the Talk flip-flop UlA. At the same time, the
SDA(L) culput at pin | of U2 is low and resets the DAC Flip-Flop (U3B). The low cutput from pin 9 of U3B
is applied to U20A and the NDAC(L) line goes high, indicating that the handshake is complete, Note that the
CPU did not need to be interrupted,

Remote Enable Flip-Flop

When the instrument is addressed to listen, the CPU is interrupted and must determine whether or not it hag
been enabled to the remote mode (or whether it is already in the remote mode). The Controller does this
by attermnpting to set the Remote Enable Flip-Flop (U3A). If the REN(L) line on the HP-IB is low (true), it
t5 inverted by UI9F and the reset input to U3A pin | is high. In this case U3A can be set by the Controller.
Conversely, if REN(L) is high, the reset input is low and T3A is held reset. The Controller checks the set output
of U3A RNL(H) through inverter UL1A and the Peripheral Input/Qutput (UU18). If the instrument receives its
listen address and if the output of U3A is high, it enters remote mode and lights the REMOTE annunciator on
the front panel,

Serial Poll Enable Flip-Flop

When the Controfler recognizes the SPE (Serial Poll Enable) bus command, the CPU iz interrupted and attempts
to set the Serial Poll Flip-Flop (U12B), IFC(L) from the HP-1B is applied through U19A and U1D to the reset
input of U12B. If IFC(L) is high, the Serial Poll Flip-Flop can be set; if it is low U12B is held reset. If U12B is
set, the instrument enters the serial poll mode, and this information is read back via the Instrument Bus to the
Controller through U4D, When the instrument ts subsequently addressed to talk, it again reads back the output
of UJ12B to determine what information to output to the HP-IB: measurement results or the status byte, If it
is still in the serial poll mode, the status byte is output. When the SPD (Serial Poll Disable) bus command is
received, the Controller resets Ul2B.

Other Control Lines

The remaining HP-IB control lines to the instrument are EQI(L), SRQ(L), and IFC(L). EOI(L) is not used by
the instrument and is terminated in R6N and R6P. SRQ(L} is output to the HP-1B under Controller direction
through UI8. IFC(L) is used to clear all talkers and listeners off the HP-IR. IFC(L) is buffered into four lines,
At the output of UI9A, after CRI, one line is applies to the Address Comparator (U3) to disable it. This keeps
the Interface Control ROM (U2) from affecting either the Talk or Listen Flip-Flop while 1FC is true. Two
additional lines (from UI2E and UI3F) clear the Talk and Listen Flip-Flops (U1A and U1IB), The fourth line
{from U 1D} clears the Serial Poll Flip-Flop.

Address Readback Circuit

When so directed by the operator, the Controller sequentially reads back the status of the Address Switches
(51 A through S1E) and the talk-only and listen-only switches (351G and 51F), This information is processed
through gates U4 and Ul7 under control of the RSU(L) and RS5L(L) lines from the Select Decoder (U16). The
Controller’s internal RAM i3 also read for service request (SRQ) status. The front-panel display shows not only
the HP-1B address and the talk-only or listen-only status, but also whether or not it is issuing a service request
(SRQ). (See Special Functions 21,0 and 21,1 in the Deigilvd Operating Information in Section 3.)

Peripheral Input/Output

The Peripheral Input/Qutput (U 18) provides the required [/0 interface between the Controller and the HP-1B.
Refer to Table 812-39 for a description of inputs and outputs of Ul§.

Select Decoder

For a general discussion of instrument control, see Latches (4 7) and Instrivment Bus in the Principles of Operation
for Service Sheet BD4.
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Table 8D-39. Inputs and Qutputs of the PIO (U18)

Pin Name

Descriplion

Type

/O A0 thru IJO A7
/0 BO thru 1/0 B7
DBO thru DB7
ROMGO thru ROMC4
&, WRITE

EXT INT

PRI IN

PRI OUT

INT REQ

DBDR

i/Q Port A

iI/O Port B

Data Bus Lines
Contral Lines
Clock Lines
External Interrupt
Priarity Ir
Priority Out
Interrupt Request
Data Bus Drive

Input/Output
Input/Output
Bi-Directional (2 state)
Input

input

input

Input

Output

Output

Output
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TROUBLESHOOTING
General

Procedures for checking the Remote Interface Assembly are given below. The ¢ircuits to check are marked on
the schematic diagram by a hexagon with a check mark and a number inside, for example, <_/3 . In addition,
any points outside the labeled circuit area that must be checked are also identified. Extend the board assembly
where necessary to make measurements.

CAUTION

MOS and CMOS ICs can be damaged by static charges and circuit transicats, Do not
rentove this assembly from the instrument while power s applicd. Discharge the board
and replacement 1C to the sante porenticl. (Use a conductive foam pad such as HP
4208-0004.) When unplugging 1Cs, place the board on a conductive pad. When the IC
is wnplugged, insert it (nto the pad also.

Several 1Cs on this assembly are hold in high-grip sockets. Both the socket and the device
can he damaged i an artempr s made to remove the deviee with an IC extraction tool,
The recommendoed procedure is 1o first ground the tip of @ small bade-type scrowdriver,
then stide the tip hetween the IC and the socket and stowly pry wp the IC one pair of pins
at a time.

The following checks use the HAIB Fuynctional Checks in the Operating Section (refer to paragraph 3-11) as
a basis for troubleshooting the Remote Interface Assembly. It is assurmed in the following procedures that the
failure was detected during the functional checks. Therefore, it is only necessary to perform the troubleshooting
procedures starting with the equivalent functional check in which the failure occured. During the procedures,
the 61.N Service Special Functions are also used to help locate the failure.

When using the troubleshooting flowcharts, it is important that the associated notes be read. These notes help
clarify the steps that are flagged. The troubleshooting procedures assume that the bus controtter and the bus
controller’s HP-1B interface are operating properly, Therefore, it is assumed that the required inputs are present
at the interface to the Audio Analyzer. Always perform all of the HP-1B Functional Checks after any repair to
the Remote Interface Assembly.

When using the flowcharts, refer to the principles of operation to clarify the sequence of troubleshooting. Refer
to Figure 8D-8 for an explanation of the HP-IB handshake. If replacement of a probably defective part does
not correct the Remote Interface problerm, check any related circuits that are connected to the faulty area.
For example, some bus controllers simultaneously function as both talker and listener. As a result, they may
mask a fallure of the Remote Interface handshaking capabilities. This can happen when ¢ither the NRFD or
NDAC output driver on the bus fails in a high state. This type of failure is a very subtle problem. The quickest
way to determine what is happening is to monitor the driver outputs while activating both output levels of the
individual drivers.

Equipment

Diigital Test/Extender Board HP 08903-60018
Logic Probe HE 5005A
HP 1740A

The following are the notes for Figures 8D-9 through 81-12,

I, The Run indicator shows the status of the handshake between the bus controlfer and
the Audio Anedyzer. I i is still on. the handshake was not compleled,
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2. This Special Function reads back and displays the present steie of the Talk and Listen
Flip-Flops. (See 61N Display HP-1B Status /v paragraph 8-23.)

3. This Special Function reads back and displays the presen! state of the ATN bus control
fine and the state of the Remaote Enable Flip-Flop.

4. X equals “don't care’

5. [I'TP4 iy low, the handshake logic has satisfied the inivial reguivements to inpur address
data into the Interface Control ROM, If TP4 s high, (his requirement is not complete,

6, Displays HP-IR address set on the Address Swirches.

7. Remember that the checkowt procedure assumes that the Audio Analyzer is set to
address 28, If the Instrument has been sel for a differend address, modify the HP-1B
Functional Checks procedure and the troubleshooting information to match the new
aderess.

8 Indicated IC is the most likely malfunction. However, if replacement does not fix the
problem, check the circuits that drive or are driven hy the specified 1C and all wiring and
components that are connected to the same signals.

9 See Figure 81)-8 for a simplified explanation of the HP-IR Handshake.

/1 > Address Recognition Check
1. Perform the steps shown in the dddress Recognition Troubleshooting Flowehart, Figure 8D-9.
Remote and Local Messages and the LCL Key Check

I, Perform the steps shown in the Remore and Local Messages and the LCL Key Troubleshooting Flowchari,
Figure 8D»-10.

<_/3 > Sending the Data Message Check

[. Perform the steps shown in the Daia Message Trawhleshooting Flowchart, Figure 8D-11.
Receiving the Data Message Check

1. Perform the Receiving the Data Message portion of the HP-IB Functional Checks.

Hint: Most of the circuits that are vsed in this check were used in previous checks. Check the inputs and
outputs of gates U8 and UIQ. if they are good, the problem could be Ul8 (PIO), the Controller (see Service
Sheet 15}, or the annunciators (see Service Sheet 13).

Local Lockout and Clear Lockout/Set Local Messages Check
I. Perform the Local Lockout and Clear Lockout /Set Local Messages portion of the HP-1E Functional Checks.

Hint: Most of the circuits that are used in this check were used in previous checks. If the instrument fails this
check, the problem is probably in the Controller {see Service Sheet 15) or the front-panel keyboard circuits (see
Service Sheet 17),

Clear Message Check
l. Perform the Clear Message portion of the HP-TB Functional Cheoks,

Hint: The circuits that are used in this check were uged in previous checks. If a problem occurs during the
check, repeat the previous checks starting at /71 » Address Recognition Check.

<{_/7 » Abort Message Check
l. Perform the 4 hort Message portion of the HP-IR unctional Checks.

8D-54
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Hint: Most of the circuits that are used in this check were used in previous checks. The flowchart (Figure
8D-12) is primarily used to check the IFC and serial-poll circuits.

Status Byte Message Check
1. Perform the Statns Byre Message portion of the HP-IR Fungrional Checks,

Hint: Most of the circuits that are used in this check were used in previous checks. The most important
difference is that the Controller must recognize that the Serial Poll Flip-Flop is set and send the stalus byte
when addressed to talk,

Require Service Message
1. Perform the Reguire Serviee Messape portion of the HP-IR Functional Checks,

Hint: Most of the circuits that are used in this check were used in previous checks. The most important
difference is that the Controller must drive the SRQ(L) line low. It does this through gate U20D and the PIO
{U18). Repeat the check and monitor the input and output of U20D.

Trigger Message and Clear Key Triggering
1. Perform the Trigger Message and Clear Koy Triggering portion of the HP-IB Funtional Cheoks.

Hint: Most of the circuits that are used in this check were used in previous cheecks. The most important
difference is that the Controller must recognize that the CLLEAR key can be used to trigger the instrument, The
problem is probably in the Controller (see Service Sheet 15) or the CLEAR key circuit (see Service Sheet 17).

Select Decoder and Address Switches Check

1. Key in the Direct Control Special Functions indicated in Table 8D-40. For each setting, check the pins on

” U16 indicated.

Table 8D-40. Sclect Decoder Outputs, Step 1

Direct Control Level (TTL) at LM& Pin
Special Function W 12111 | 10
0.300 H H
0.310
0.320
0.330
0.340
0.350
0.360
0.370

=+ TT I XTI
+ TTXIXITIlw
+ T LT ITITXT I

ITIIXTIZX

IxT
X

2. Key in 0.350 SPCL to read back pait of 51. The left display should be of the form abed where

a=] if S1D is open;
b=1 if 51C is open;
c=] if $1B is open;
d=1if 51A 15 open,
3. Keyin 0360 5PCL to read back the rest of 81 and UI12B. The left dispiay should be of the form abcd where
a=11f UI2B s set:
k=1 IfF51G is open:
e=1 if $1F is open;
d=1if S1E is open,
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Figure 8D-9. Address Recognition Check Troubleshooiing Flowehar:, I > (1 of 2)
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NOTE: THE ORDER IN WHICH THE PINS
OF U6 ARE CHECKED 1S IMPORTANT.
FOLLOW THE FLOWCHART EXACTLY
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Figure 8D-9. Address Recognition Check Troubleshooting Flowchart, <J1 > (2 of 2)
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Figure 8D-12. Abori Message Check Troubleshooting Flowchart, J7_»
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Model 8303B/E

CHANGES

2717A to 2742A

On the A13 schematic:

+ 0DB903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMELY to 08903-60192.

2742A and above

On the A7 schematic:

= 08903-60130 - Use the schematic with the schematic partial on page
8D-102.3.

On the A7 Component Locator:

o C27 - Mark C27 positive on the end closest to C2.

2813A and above

On the A13 schematic:

» 0B903-80292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.

rev, 14 FEBSS
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Service Model 8903B
PRINCIPLES OF OPERATION---SERVICE SHEET 20

SERVICE SHEET 20---A13 Power Supply and Motherboard Assembly
PRINCIPLES OF QPERATION

General

The Power Supply has four outputs; +15V, —15V, +12V, and +5V. The +15V and — 15V supplies are used to run
all operational amplifiers and most other analog circuits. The +12V supply is used by the three microprocessor
ICs (A8U5, ABUSG, and A9U18), The +5V supply powers most of the digital circuits, all of the relays, and some
of the analog circuits.

Transformer Primary Circuits

The input to the primary of the power transformer (chassis part T1) is through the four-voltage, filtered Line
Power Module (A14) which permits operation from nominal line voltages of 100, 120, 200, and 240V at 48 to
66 Hz. (400 Hz is also permitted for 100 and 120V.) Matching of the primary winding to the input line voltage
is accomplished by positioning of the printed circuit card A14TBIL.

Requiators and Protection Gircuits

A single, center-tapped secondary of the power transformer supplies the +15V, —15V, and +12V Regulators,
The secondary is full-wave rectified and filtered by CR1, CR2, and C1 for the +{5V and +12V Regulators and
by CR3, CR4, and C2 for the —15V Regulator.

The Input Over-Voltage Protection circnit, consisting primarily of VRI, VR2, and 3, protects the Power
Supply and, indeed the rest of the instrument when the power line is connected to 200 or 220V and the power
line printed circuit board is set for 100 or 120V. In that case VR1 and VR2 conduct, triac Q3 fires, and the
primary fuse (chassis part F1) blows. C12 prevents Q3 from firing on short-duration line transients.

An independent, center-tapped secondary of the transformer supplies the +5V Regulator. The secondary is
full-wave rectified and filtered by CR5A, CR5B, and C3.

All regulators are series-pass types. The +15V, —15V, and +12V Regulators (U2 and chassis parts Ul and U2
are three-terminal 1Cs with internal short-circuit, over-voltage, and reverse-voltage protection. All regulators,
however, are further protected with input fuses. Capacitors at the inputs and outputs of the regulators (C4, C5,
ALLCL, A11C2, ALLC3, and AL1C4) prevent spuricus ascillations.

The +5V Regulator is a discrete regulator. Chassis part Q1 is a Darlington, series-pass transistor pair driven by
Q1. The output of the regulator is sensed by ULB and compared to a 5.2V reference derived from the +15V
supply through voltage divider R12 and R13. Hence, operation of the +3V supply depends on the +15V supply,
U1B drives Q! which drives the series-pass transistor to maintain a constant +3.2V at the regulator’s output.

ULA senses both the output current (through R3) and voltage for the +3V supply and folds back the supply
during a fault. Foldback begins at about 4A. Short-circuit current is about 1A, C6 and R& frequency compensate
the regulator during foldback, and C7 and R11 during normal operation.

At the output of each supply is a reverse-voltage protection diode (CRII through CRI4), a supply status
indicator, and an over-voltage protection circunit. The supply status indicators (DS1 through D34) light when
the voltage on the supply is high enough to cause the series reference diodes (VR3 through VR6) to conduct.
Excessive output voltage will cause a reference diode (VR7 through VR10) to conduct and fire its respective
SCR (Q2, Q4, Q5, or Q6). The SCR shorts the supply and initiates current foldback.
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NOTES

1. Chassis ground is made by mechanical contact of connector with rear
panel .
2, % Asterisk indicates factory selected values.

LOGIC LEVELS
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HIBH 2y
LOW <0.8Y
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BREN F1EH
BROUND LOW

Schematic General Informatioen




Maoadel B903B/E

CHANGES

All serial prefixes On the A12 Component L.ocator:

o J3, J4, J5 - Change J3 to J4, J4 to J3, and, J5 to J2.

2717A to 2742A On the A13 schematic:

» 08903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08203-60192.

2742A and above On the A7 schematic:

e R12, R13 - In the center of the P/O A7 LATCH ASSEMBLY, under
Y-AXIS DAC, change the value of R12 to 5K and under X-AXIS DAC,
change the value of R13 to SK.

« 08903-80130 - Use the schematic with the schematic partial on page
8D-104.3.

2813A and above On the A13 schematic:

» 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.
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Model 8203B/E

Service

CHANGES

All serial prefixes

On the AB schematic:

« 08903-60134 - Modify Service Sheet 14 by adding the new partial echematic
P/0 8514, P/O A8 CONTROLLER/COUNTER ASSEMBLY on page
8D-106.3.

2652A and above

On the A8 schematic:

» 08903-60184 - Change the part number of the AB POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60184.

On the AB Component Locator:

» 08903-60184 - Use the new A8 component locator (2652A) on page
gD-106.4.

On the A8 Component Coordinates:

« 08903-60184 - Use the new A8 component coodinates (2652A) on page
8D-106.5.

2717A to 2742A

On the A13 schematic:

» 08903-60192 - Change the part number of the A13 POWER SUFPPLY AND
MOTHERROARD ASSEMBLY to 08903-60192,

2813A and above

On the A13 schematic:

« 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.
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A8 Component Coordinates
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Model 3903B/E

Service

CHANGES

2652A and above

On the AB schematic:

« 08903-60184 - Use the new partial schematic, P/O 8815 A8
CONTROLLER/COUNTER ASSEMBLY (2652A) on page 81)-108.3.

= R7A, R7B, R7C, R7D - Under TEST, delete R7A through R7D.

+ C44 - In the bottom left portion of the schematic change the value of C44 to
2.2ul.

On the A8 Component Locator:

» 08903-60184 - Use the new A8 component locator (2652A) on page
8D-108.4.

On the A8 Component Coordinates:

« 08903-60184 - Use the new A8 component coordinates (2652A) on page
8D-108.5.

27T17A to 2742A

On the A13 schematic:

= NB8903-60192 - Change the part number of the A13 POWER SUPFPLY AND
MOTHERBOARD ASSEMEBLY to 08903-60192.

2813A and above

On the A13 schematic:

» 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292,

rev, J4FEB&9
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Model 8903B/E

CHANGES

2450A 10 2614A

On the A8 schematic:

« 0B803-60134 - This Service Sheet 16 applies only to the A3
CONTROLLER/COUNTER BOARD ASSEMBLY, part number
08903-60134.

On the A8 Component Locator:

« 08903-60134 - This component locator applies only to the A8
CONTROLLER/COUNTER BOARD ASSEMBLY, part number
08903-60134.

On the A8 Component Coordinates:
» 08903-60134 - This component ¢oordinates applies only to the A8

CONTROLLER/COUNTER BOARD ASSEMBLY, part number
08903-60134.

2652A and above

On the A8 schematic:

» 08903-6018B4 - This Service Sheet 16 does not apply to the A8
CONTROLLER/COUNTER BOARD ASSEMEBLY, part number
08903-60184.

rev, 14FEBR9

5516
8D-110.1




5816, Fle. 5D-11, Skt ”*D’“ s
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Service Model B903B

NOTES

1. Switches S3 and 527 control the right and feft HP/BP filters, re-
spectively.
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Model 8903B/E

CHANGES

All serial prefixes On the A1 schematic:

s Line Labels - In the center of the schematic to the left of US0 pin 14 and
pin 15 change the line label “s2 (H)” to “e=2 (L}”, and, “a=2 (L)” to “s2
(H)". To the left of U23C pin 8 locate “s=3 (H)” and change it to “s3 (H)".

2717A to 2742A On the A13 schematic:

« 08903-60182 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60192.

2742A and above On the A1 schematic:
+ 0B903-60166 - Use the partial schematic on page 8D-112.4.
On the A1 Component Locator:

» 08903-60166 - Use the partial component locator on page 8D-112.3.

On the A1 Component Coordinates:

» D520, R29 - Add D520 A,2, and R29 A 2 to the coordinates table.

2813A and above On the A13 schematic:

« 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.

8817
rev. 14FEB8Y 8D-112.1
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NOTES
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NOTES
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Maodel 89038 Service
PRINCIPLES OF OPERATION AND TROUBLESHOOTING---SERVICE SHEET BD5

SERVICE SHEET BD5---Power Supplies Block Diagram
PRINCIPLES QOF QOPERATION
Power Supplies (A11 and A13)

The four regulated supplies are; +13V, =15V, +12V, and +5V. The +15V and —15V supplies are used primarily
1o power the analog circuits. The +3V supply is used to power maost of the relays and digital circuits, The +12V
supply powers the main Controller ICs. The inputs for the +15V, —13V, and +12V supplies are obtained from
one secondary winding of the power transformer, and the +5V supply (the supply drawing the most current) is
obtained from angther, The supplies are independently referenced except the +5V supply, which is referenced
from the +153V supply and also requires the —15V supply to operate properly. Each supply has an indicator
LED,

TROUBLESHOOTING
General

A procedure for checking the power supplies follows. Before performing the check, perform all the checks on
Service Sheet BDI.

{J1 > Power Supply Check

[. Key in 41,0 SPCL to initialize the instrument, Key in S (Shift) DC LEVEL. Set the INPUT switch to ground,
Observe the four green power supply LEDs on the A13 Power Supply and Motherboard Assembly. The LEDs
should be on, If faulty, see Service Sheet 20,

! CAUTION

MOS and CMOS ICs can be damuaged by static charges and cirei! transicals, Do nol re-
move the A8 Contraller /Counter Assembly or the A9 Remote Control Inferface Assembly
while power is applicd o the instrumcent,

NOTE

When remaoving assemhlics o cheek for shores, switeh the Instrumsent off before removing
the assembly aed back on when (esting the supply, This will unloich any crowbar SCRs
that may have fired.

Hint: If a short is suspected, remove assemblies one at a time and observe the four power supply LEDs. An
extinguished LED will light when the short is removed from the supply. The Al Keyboard and Display Assembly
can be disconnected by unplugging the wide ribbon cable plugged into it.

Hini; The +5V supply is referenced from the +15V supply and also depends on the — 15V supply. The +15V
supply and +12V supply share o common transformer and secondary fuse.

2. Conneet the HIGH INPUT to A13TP3 through TP, The amplitude display for each test point should be
within the limits shown in Figure 8E-101. If favlty, see Service Sheet 20,




Service Model 8903B
PRINCIPLES OF OPERATION---SERVICE SHEET 20

SERVICE SHEET 20---A13 Power Supply and Motherboard Assembly
PRINCIPLES OF QPERATION

General

The Power Supply has four outputs; +15V, —15V, +12V, and +5V. The +15V and — 15V supplies are used to run
all operational amplifiers and most other analog circuits. The +12V supply is used by the three microprocessor
ICs (A8U5, ABUSG, and A9U18), The +5V supply powers most of the digital circuits, all of the relays, and some
of the analog circuits.

Transformer Primary Circuits

The input to the primary of the power transformer (chassis part T1) is through the four-voltage, filtered Line
Power Module (A14) which permits operation from nominal line voltages of 100, 120, 200, and 240V at 48 to
66 Hz. (400 Hz is also permitted for 100 and 120V.) Matching of the primary winding to the input line voltage
is accomplished by positioning of the printed circuit card A14TBIL.

Requiators and Protection Gircuits

A single, center-tapped secondary of the power transformer supplies the +15V, —15V, and +12V Regulators,
The secondary is full-wave rectified and filtered by CR1, CR2, and C1 for the +{5V and +12V Regulators and
by CR3, CR4, and C2 for the —15V Regulator.

The Input Over-Voltage Protection circnit, consisting primarily of VRI, VR2, and 3, protects the Power
Supply and, indeed the rest of the instrument when the power line is connected to 200 or 220V and the power
line printed circuit board is set for 100 or 120V. In that case VR1 and VR2 conduct, triac Q3 fires, and the
primary fuse (chassis part F1) blows. C12 prevents Q3 from firing on short-duration line transients.

An independent, center-tapped secondary of the transformer supplies the +5V Regulator. The secondary is
full-wave rectified and filtered by CR5A, CR5B, and C3.

All regulators are series-pass types. The +15V, —15V, and +12V Regulators (U2 and chassis parts Ul and U2
are three-terminal 1Cs with internal short-circuit, over-voltage, and reverse-voltage protection. All regulators,
however, are further protected with input fuses. Capacitors at the inputs and outputs of the regulators (C4, C5,
ALLCL, A11C2, ALLC3, and AL1C4) prevent spuricus ascillations.

The +5V Regulator is a discrete regulator. Chassis part Q1 is a Darlington, series-pass transistor pair driven by
Q1. The output of the regulator is sensed by ULB and compared to a 5.2V reference derived from the +15V
supply through voltage divider R12 and R13. Hence, operation of the +3V supply depends on the +15V supply,
U1B drives Q! which drives the series-pass transistor to maintain a constant +3.2V at the regulator’s output.

ULA senses both the output current (through R3) and voltage for the +3V supply and folds back the supply
during a fault. Foldback begins at about 4A. Short-circuit current is about 1A, C6 and R& frequency compensate
the regulator during foldback, and C7 and R11 during normal operation.

At the output of each supply is a reverse-voltage protection diode (CRII through CRI4), a supply status
indicator, and an over-voltage protection circunit. The supply status indicators (DS1 through D34) light when
the voltage on the supply is high enough to cause the series reference diodes (VR3 through VR6) to conduct.
Excessive output voltage will cause a reference diode (VR7 through VR10) to conduct and fire its respective
SCR (Q2, Q4, Q5, or Q6). The SCR shorts the supply and initiates current foldback.
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TROUBLESHOOTING—SERVICE SHEET 20

Impedence Selection Circuits

Serial prefixes 2742A and above: Special Function 47.X is used to select the output impedence of the source,
When 47.0 SPCL is entered (this is the default condition at instrument turn-on or inittatization via 40.0 or 41.0
SPCL) the output impedence is 600 {I. Latch A7U26 pin 6 is low {approximately 0 Vde) which turns off front
panel LED A1DS20 (Service Sheet 17) causing the collector of A13Q7 to rise up to approximately +5 Vde
which turns off AGK.4 (Service Sheet |1) adding 550 §1 to the output impedence of 50 §1. When 47.1 SPCL is
entered the output impedence is set to 50 {1, Latch A7U26 pin 6 goes high (approximately +5 Vde) which turng
on front panel LED AIDS20 (Service Sheet 17) causing the collector of A13Q7 to go to approximately +0 Vdc
which turns on A6K4 (Service Sheet 11) shorting out the 550 2 in series with the output impedence of 50 {.

TROUBLESHOOTING
General

Procedures for checking the Power Supply and Motherboard Assembly are given below. The circuits or points
to check are marked on the schematic diagram by a hexagon with a check mark and a number inside, for
example, </z > In addition, any points outside the labeled circuit area that must be checked are also identified.
Fixed signals are shown on the schematic also inside a hexagon, for example, <319 TQ +2.1 VDG

Equipment

Digital Multimeter HP 3455A
Oscilloscope HP 1740A

/1> Power Supply Check—Blown Line Fuse
1. Check that the line voltage selection card (A14TB1) and line fuse (F1) are matched to the power source,

2. With LINE set to OFF, unplug the plug on the secondary of T which plugs into A13J2, Replace the blown
fuge, Set LINE to ON, If the fuse blows, check the Al4 Line Power Assembly, 8], and T,

3. Switch LINE to QFF. Measure the resistance between ping 4 and 5 of A13J2. The resistance should be greater
than 100 k.

4. Measure the resistance hetween pins 2 and 3 of A13J2. The resistance should be greater than 100 k{2,

5. Measure the resistance across AIICL, C2, and C3. After allowing the capacitors to be charged by the
chmmeter, the resistance should be greater than 2 k{} in each case.

Hint: If the resistance is correct but the F1 still blows when the instrument is powered up, the fault is probably
in the Input Over-Yoltage Protection circuit. Check A13VRI, YR2, and Q3.

{2 > Power Supply Check—Blown Regulator Fuses

1. With LINE set to OFF, unplug all board assemblies {(including the Keyboard and Display Assembly), Replace
the blown fuse. Switch LINE to ON, If the fuse (A11IFIL, F2, or F3) blows, the problem lies with the power
supply itself.

Hint: A short on the output of the +5V_ +15V, or — 15V supply will blow a fuse.

Hint: If the +15V and — 15V supplies work but ALIF2 blows, the problem is likely caused by a fault in the
Over-Current Protection circuit or shorted transistors.

2. Switch 1.INE to OFF, Measure the resistance from AI3TP3 (+5V), AIZTP4 (+12V), A13TPS (+15V), and
ALYTPG (- 15V) to AIFTP2 (GND A). The resistance should be greater than 3 k{l,

{/3_» Power Supply Check—General Integrity

1. With the LINE switch ON, check the dc voltages on AIITP3 (+3VY), AI3TP4 (+12V), A13TPS (+15V), and
ALITPO6 {~13V). The voltage should bhe within the limits shown on the schematic diagram.
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Hint: If the +5V supply is out of limits, check pin 5 of U1B. Check that pin | of UlA is between +12 and +15

Vdc (over-current protection unactivated).

2. With an oscilloscope, measure the ripple at the outputs of the Full-Wave Rectifier. (Fuses A11IFI, F2, and
F3 provide convenient test points.) Ripple should be less than 1.5V and should be at double the line frequency.

Hint: For reference, typical dc level and ripple is as shown in Table 8E-].

Table §1-1. Typical DC Level and Ripple, <8 >Step 2

Unregulated
Input

Typical Level
(Vdic)

Typical Ripple
(Vpp)

H5Y
+5V
—15V

t23
+§
—23

0.6
08
0.6

3. Measure the ripple at the supply outputs. Ripple should be less than 2 mVYpp.

rev. 205EPS7
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Service Model B903B

NOTES

1. Value of F1 is 1.50A for 110/120V, and 0.75A for 220/240V.
2. Chassis ground is achieved through mechanical contact of the frame
holding screws connected to the PC board.
A13R5 is a2 4.8 cm (1.9 in.) strip of nickie copper.
. Q4,5 and 6 do not have the square pad (cathode) on the actual PC
motherboard. Refer to the component diagrams below.

Q4,5,6
TOP VIEW

AC
[ G
o o

PIN 3
{CASE)

ANODE
{CASE)

CATHODE

Schematic General |nformation
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Model 8903B/E Service

CHANGES

All serial prefixes On the A13 Component Locator:

e C1 - Mark C1 positive on the end closest to MP4. Mark C2, C3, and, C4
positive on the end closest to the fingers of the board.

2717A to 2742A On the A13 schematic:

= 0B903-60192 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMELY to 08903-60192.

On the A13 Component Locator:

e J1 - In the upper left section of the component locator locate J1, then at the
lower right of J1 add in order: R28, 7, and, R29.

s JP1-B, JP1-E - In the lower center of the component locator locate C14, then
between C14 and 1.7 add JP1-B and JP1-E in order.
On the A13 Component Coordinates:

+ 08903-60192 - In alpha numeric order add JP1-B (B-3), JP1-E (C,3), Q7
(2,A), R28 (2,A), and, R29 (2,A).

2813A and above On the A13 schematic:

» 08903-60292 - Change the part number of the A13 POWER SUPPLY AND
MOTHERBOARD ASSEMBLY to 08903-60292.

5520
rev. 14FEBBS 8E-102.1
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Model 83903B

NOTES

1. This wiring diagram is for (P/0} A13 POWER SUPPLY AND MOTHERBOARD
ASSEMBLY (08903-60129},

2.Analog and digital ground are common to chassis ground between XAZA
and XATA.
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Model 8203B/E

CHANGES

n All serial prefixes On the A13 schematic:

e XA4A, XA7C - Draw a connection from XA4A pin 30 to XA7C pin 10.

= XABA - On the lower right half of the schematie, locate Controller/Counter
XABA and delete the connections between pins 18 and 40, 17 and 39, 16 and
38, and 15 and 37. On the line extending from pin 28 add EXT INT (L} and

on the line extending from pin 27 add REG DR (H).

2717A and above On the A13 schematic:

¢ A13 - Use the new 8821, FIGURE 8E-104.3 in conjunction with 5521 on
page 8E-105.

= L SWITCH - Locate L SWITCH under XA7TB and change it to Z SWITCH.
Locate L SWITCH in the lower right hand corner of the schematic and
change it to Z SWITCH.

On the A13 Component Locator:

J1 - In the upper left section of the comoponent locator, locate J1, then to
the lower right of J1 add in order: R28, Q7, and R29.

JP1-B, JP1-E - In the lower center of the component locator locate C14, then
between C14 and L7 add in order, JP1-B and JP1-E.

On the A13 Component Coordinates:

* 5520 - In alpha numeric order add JP1-B (B,3), JP1-E (C,3), Q7 (2,A), R28
{2,A) and R29 (2,A).

$521
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Model §9038 Service
GENERAL REMOVAIL. PROCEDURES---SERVICE SHEET A

SERVICE SHEET A---General Removal Procedures

GENERAL REMOVAL PROCEDURES

Top Cover Remagval

1. Remove the two top plastic standoffs on the rear-panel by removing the Pozidriv screw from each standoff,

2. Unscrew the Pozidriv screw at the middle of the rear edge of the top cover. This is a captive screw and will
cause the top cover to push away from the frame,

3. Lift the top cover off the instrument,
Bottom Cover Removal
1. Turn the instrument upside down,

2. Remove the two bottom plastic standoffs on the rear-panel by removing the Pozidriv screw from each
standofT,

3. Unscrew the Pozidriv screw at the middle of the rear edge of the bottom cover, This is a captive screw and
will cause the bottom cover 1o push away from the frame.

4. Lift the bottom cover off the instrument.
Side-Pane! Removal

l. Remove the two screws holding each side-panel strap handle in place (there is one screw at either end of
each strap handle),

2, Remove the strap handle caps and the strap handles,

3. Slide the side-panel toward the rear of the instrument and then pull it off.
Information Card Removal

I Turn the instrument upside down,

2. Remove the bottom cover. (Refer to Borrom Cover Removal procedure above.)

3. Grasgp the information cards firmly with thumb and index finger and withdraw the information cards from
the information card tray.




Service Madel 89038
FRONT-PANEL DISASSEMBLY PROCEDURE---SERVICE SHEET A

FRONT-PANEL DISASSEMBLY PROCEDURE
Refer to Figure 8F-101. Q
Front-Panel Assembly Removal

|. Remove the top and bottom covers and the side-panels of the instrument. (Refer to General Removal Proce-
dures above.)

2. Pry up the trim strip on the top of the instrument just above the front-panel with a small screwdriver.
3. Remove the three screws in the channel covered by the trim strip.

4. Remove the three screws from the bottom channel.

5. Pull the front-panel assembly outward.

6. Disconnect ribbon cable W3 (17) from connector A1ll on the Keyboard and Display Assembly (106).

NOTE

Steps 7, 8 and 9 do not apply to insiruments which include Oprion 001,

7. Remove the two screws with lock washers which secure two cable clamps MP25 to the card cage MP24
{not shown),

8. Disconnect the connector for cable W1 (13) from connector A13J3 on the motherboard.

9. Disconnect the connector for cables Wd and W5 (24) from connector A13)4 on the motherboard.

i
NOTE &

Parts called out in steps 10, 11 and 17 are shown in Figure 8F-103, Service Sheer B,

10. Remove the two hex nuts with lock washers (21) and separate cover (22) from the transformer (18).

I1. Detach the two crimp-on wire connectors (part of W6—not shown) to the line switch 51 at the Line Power
Module (29) as follows:

Wire Contact
Gray B
White/Red/Gray J

12, Unsolder the two wires from the Line Power Module (29) (line filter output—not shown} as follows:

Wire Teriminal
White/Gray Front Lug
White/Brown/Gray Rear Lug

13, Separate the front-panel assembly from the instrument by pulling the loose end of cable assembly Wé through
the cut-out in the motherboard and the two polyethylene cable straps which secure W6 to the motherboard. ‘




Madel 8003B Service
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Separation of the A1 Keyboard and Dispiay Assembly from the Front-Dress Panel and Sub-Panel

. Perform steps | through 6 of the froni-Pang! Assembly Removal procedure.

2. Remove the eight screws with lock washers (18), and separate the Keyboard and Digplay Assembly (16} from
the sub-panel (6).

Meter M1 Removal
1. Perform steps | through 6 of the From-Pancel Assembly Remova! procedure,

2. Remove the eight screws with lock washers (18), and separate the Keyboard and Display Assembly (16) from
the sub-panel (6).

3. Remove two hex nuts on the terminals of the meter (21). and separate the white/red/orange wire and the
white/brown/violet wire from the meter terminals.

4, Remove the four nuts (19) and separate the meter (21) and four spacers (20) from the Keyboard and Display
Assembly { 16).

Separation of the Front-Dress Panel and Display Window from the Sub-Panel
l. Remove the front-panel assembly from the instrument (refer to Froni-Panel Assembly Removal procedure),

2. Remove the eight screws with lock washers (18), and separate the Keyboard and Display Assembly (16) from
the sub-panel (6).

3. Remove the three retainers (7) from the studs on the front-dress panel (3).

NOTE

Srep 4 docs not apply 10 instrumenis which include Qprion 001,

4, Remove the four hex nuts (2 and 29) and separate the four connectors on cables W1 (15) and W2 (14) and
the 12 lock washers (12) from the sub-panel (6).

5. Separate the front-dress panel (3) from the sub-panel {6) by removing two hex nuts and lock washers (10 and
9) and by separating the two binding-post terminals (1 and 30) from the sub-panel (6).
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REPLACEMENT OF PUSHBUTTON KEYS AND ANNUNCIATOR LEDS

Key Cap Replacement

To replace a front-panel pushbutton key cap, pull it off and snap on a new one. You will have to either
remove the Keyboard from the Front-Panel Assembly (refer to the Fronr-Panel Assembly Removal procedure)
or carefully use a pair of pliers to remove the key cap.

To remove the pushbutton key ¢ap, vou will have to pull hard. Use your free hand to hold the board down as
vou pull,

Watch the angular position of the key cap as you snap it in place, since eight different positions for installation
are possible,

Key Cap LED Replacement

Many of the front-panel pushbutton key caps have molded-in clear lenses which are illuminated by miniature
LEDs located in the center portion of the switch at the circuit board. During production of the instrument,
the LEDs are first soldered in place and then the switch is slid down around them and heat staked in place.
If replacement of the LED becomes necessary (due to burnout), it can be replaced without having to tear out
the switch. To replace a key cap LED, use the following procedure;

i. Place the Audio Analyzer on a table top. Lower the front-panel so that it is facing downward (steps |
through 6 of the Front-Pancl Assembly Removal procedure). Remove the pushbutton key cap (refer to Key Cap
Replacemeni procedure). Unsolder the LED leads on the circuit side of the printed circuit board as you pull
the LED down through the middle of the switch stem with a pair of small tweezers,

2. Clear the solder from the LED mounting holes.

3. Insert a new LED. Make sure the polarity is right. Push the leads through the circuit board and solder.

4. Put the front-panel in place. Snap on the key cap. With the instrument power on, test the switch function
1o make sure that the LED works.

Switch Replacement

The front-panel switches have a very high cycle life. However., if one becomes faulty and needs replacement,
follow the procedure outlined below:

1. Lower the front-panel (steps 1 through 6 of the Fromi-Panel Assembly Removal procedure),

2. Remove the pushbutton kev ¢ap. You will have to pull hard. Use vour free hand to hold the board down as
vou pull,

3. Remove the switch by chipping away or melting off the melted plastic tabs on the circuit side of the Keyboard
which hold the switch in place, Refer to Figure 8F-1.

4, To assure long life and reliable electrical performance, the circuit board c¢ontact traces (which are found
underneath the switch) should be clean and free of surface imperfections, Clean the switch contact pads before
installing a new switch. Make sure the LEDs are not tilted and that there is no excess solder around the leads.

5. For reliable operation, any method of assembly must assure that the switch is mounted tightly against the pc
board. To facilitate the heat staking operation, specially molded support anvils (HP 5040-6881} can be ordered,
Refer to Figure §F-2.

NOTE

The folfowing operation should be done in a well ventilated area. If the hear sraking Hip
is toe hot, the plastic will vaporize and emit fumes, which may be stightly toxie.,
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B-WAY
ORIENTATION
DOF REYCAP

Fﬁlﬁ)

2 COLOR
KEYCAP

MINIATURE

P.C. BOARD

Figure 8F-1, Front-Panel Pushbuiion Key A ssembly

CAUTION

Do not disturh the assembly for at feast 10 seconds after hear staking,
If not enough heat is applied, the plastic will read (o stick 1o the Hip of the iron.

If too much heat is applivd, the plastic will fime profusely, the Urivet™ will be irregularly
shaped, and the plastic will be permanently discolored.

I the staking tool is worn ar flaked, it will cause a misshaped rivet andsor @ contami-
nation deposit on the surface,

6. To assure proper switch assembly, verify that the switch is pushed firmly against the circuit board and, with
the hot (440°C or 825°F) staking tip, push down on each of the posts (2) of the switch. Each post should take
about one second to stake. With the proper cyele, the post should turn a darker coler and, in about ten seconds,
return to ity original bright red color, The correctly staked post should have a smooth round “rivet” like top,
as shown in Figure 8F-3,
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HP 5020-8160 HP 5040-6881

UNGARPLIN
SOLDER TIP,
MOBIFIED
AS SHOWN

y
fi \___‘_‘ 0.9:02
T f\ (0.358) ™%

(3;?32)_\ USE 0635 DIA. HOLES FOR MTG.

TRANSFER HOLE LAYOUT PATTERN
0.3180 —= o— FROM P.C. BOARD

(0.1250} DIMENSIONS IN GM (IN.}
DIMENSIONS IN CM {IN.}

Figure 81°-2. Heat Staking Tip and Assembly Anvil

36w ELEMENT

HEAT TOO HOT
STAKING

TIP Py
BACKF" ’ ?//////////j

OF CIRCUIT TOO COLO

o

%

FRONT SIDE - CORRECT
QF CIRCNT TEMPERATURE
BOARD SUPPORT
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Figure §F-3. Typical Assembly for Heat Siaking Operation
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SERVICE SHEET B---Rear-Panel Disassembly Procedures
REAR-PANEL DISASSEMBLY PROCEDURES

In order to remove the Power Transtformer Assembly (T1) or the Connector/Filter Assembly (A12), the heatsink
panel must be separated from the instrument. Refer to Figure 8F-103.

Heatsink Panel Removal
1. Remave the top cover of the instrument (refer to General Remaval Procedires, Service Sheet A).

2, Remove the six screws and lock washers (36 and 35) and geparate heatsink cover (34) from the heatsink
panel (8).

3. Remove the six serews and lock washers (1 and 2) and separate the two voltage regulators (3 and 5), transistor
{(4), and three transistor insulators (6) from the heatsink pane! (8).

4, Remove the two screws and lock washers (39 and 38) and separate rear label plate (37 or 40) if Option 00!
15 included.

5. Remove the four screws and lock washers (33 and 32) and separate heatsink panel (8) from rear-panel (13).
6. Separate the six insulators (7) from heatsink panel (8).
Power Transfarmer Assembly (T1) Removal

1. Remove the top cover and side-panels of the instrument (refer to General Removal Procedires, Service Sheet
A)

2. Remove the instrument heatsink panel (refer to Hearsink Panel Removal procedure).
3. Remove the two hex nuts with lock washers (21) and separate cover (22) from the transformer (18).
4. Detach the transformer output connector (17) from connector A13J2 (not shown) in the motherboard.

5. Detach the five crimp-on wire connectors (23) from the primary side of the transformer at the Line Power
Module (29) as follows:

Wire Contact
Orange A
Black
Black/Green
Black/vellow
Black/Red

6. Unsolder the yellow wire (24) from ground lug on the rear panel (13).

7. Remove the four screws (27 and 28), four washers (19), and four lock nuts (20) and separate the transformer
(18) and four washers (26) from the rear panel (13).

Remote Interface Conneclor Assembly (A10) Removal
!. Remove the top and bottom covers of the instrument (refer to General Removal Procedures, Service Sheet A).

7. Remove the two metric hex-head siandoffs and lock washers (11 and 12) securing the HP-1B connector (14)
to the rear panel (13).

3. Remove the seven screws (6-32 % 0.312) and lock washers which secure the motherboard to the chassis at
the right-hand rear corner of the instrument: three from the rear edge of the motherboard and four from the
right-hand edge of the motherboard.
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4. Carefully move the right-hand rear corner of the motherboard no more than (.187 inches away from instru-
ment chassis, and remove the Remote Interface Connector Assembly (14} from its connector (AL3XA1D) in
the motherboard.

Series Regulatar Socket Assembly {A11) Removal
. Remove the top cover of the instrument (refer to General Remaoval Procedures, Service Sheet A).

2. Remove the six screws and lock washers (36 and 35) and separate heatsink cover (34) from the heatsink
panel (3).

3. Remove the six screws and lock washers (1 and 2) and separate two voltage regulators (3 and 5) and transistor
{4) from the heatsink panel (8).

4. Detach the Series Regulator Socket Assembly (16) from connector A13XAILL in the motherboard.
Connector/Filter Assembly (A12) Removal

I. Remove the top and bottom ¢overs and the side-panels of the instrument (refer to General Remaval Procedures,
Service Sheet A).

2, Remove the instrument heatsink panel (refer to Heatsink Panel Removal procedure).

3. Remove the two metric hex-head standoffs and lock washers (11 and 12) securing the HP-IB connector (14)
to the rear panel (13).

4, Remove the two flat head screws from the rear end of each of the four corner struts (MP2, shown in Figure
6-3).

5. Remove the four screws and lock washers which secure the mother board to the rear panel (13).

NOTE

Srep 6 applics only ro instruments which include Option 001

6. Remove the four hex nuts and lock washers (% and 10) which secure connectors J7 (41), I8 (42), I9 (43), and
J10 (44) to the rear panel (13),

7. Remave the four hex nuts and lock washers (% and 10) which secure the Connector/Filter Assembly (15) to
the rear-panel (13),

8. Carefully move the rear panel away from the motherboard and the corner struts until the four connectors
on the Connector/Filter Assembly (15) clear the rear panel.

9, Disengage the Connector/Filter Assembly (15) from connector AI3X A2 in the motherboard.,
Line Power Module (A14) Removal

I. Remove the top and bottom covers and the left-hand side-panel of the instrument (refer to General Removal
Procedures, Service Sheet A).

2. Remove the two hex nuts with lock washers (21) and separate cover {22) from the transformer (18).

3. Remove the four flat head screws and four screws and lock washers and separate lower left-hand corner
strut (MP2, shown in Figure 6-2) from the instrument.

4. Remove the three screws and lock washers and separate the left frame support MP24 (not shown) from the
motherboard.

5. Detach the five crimp-on wire connectors (23) from the primary side of the transformer at the Line Power
Module (29) as follows:

3r-8
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Wire: Contact
Crange
Black
Black/Green
Black/Yellow
Black/Red

6. Detach the two crimp-on wire ¢connectors (part of Wé—not shown) to the line switch 51 at the Line Power
Module (29) as follows:

Wire Contact
Gray B
White/Red/Gray o

7. Unsolder the two wires from the Line Power Module (29) (line filter output—-not shown) as follows;

Wire Terminal
White/Gray H
White/Brown L

8. Unsolder the green/yellow ground wire (25) from the Line Power Module (29),

9. Depress the tabs on the top and bottom of the Line Power Module (29) and push it out through the rear
panel (13),
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Reference
Designator

Description

13

MP40

MP3

MP21

See WG

MPa

54

W6

See J3 and J6.

See J3 and JG.

32

MP41

P/O W1 and W2
W2

Wi

Al

W5

See MPO.

See M1.

See M1.

M1

W4

W5

P/O W2

See 32, 53, and 34
See 82, 83, and 34,
33

Ses 32, 53, and 54
J6

A1DE20

Binding Post

Hex Nut

Front-Dress Panel

Not Assigned

Screw (4-40 x 4.6 mm)

Front Sub-Panel

Not Aszsigned

Line Switch Cable

Lock Washer

Hex Nut

Qutput Float Switch

Lock Washer

Connector

QOutput Low Cable (except Option 001)
Output High Cable {except Option 001}
Keyboard and Display Assembly
Ribbon Cable

Screw (4-40 x 9.5 mm)

Hex Nut with Lock Washer

Spacer

Meter

Input High Cable {except Option 001)
Input Low Cable (except Option 001)
Connector

Screw

Lotk Washer

Input Float Switch

Float Switch Lever

Binding Post

Impedance LED




FIG.8F-101
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Figure 8F-101. Front-Panel lllustrated Parts Breakdown (27484 and Above)
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Reference
DESignator

Description

See Ql, UL U2,
See @1, UL, U2,
U1

Q1

2

See Ql, Ul, U2
See Q1, UL, 12
MP2§

MP42

MP43

See A0,

See ALD.

MP3

AlQ

Al2

All

P/OTI

Tl

See Tl

See T

See MP30.
MP30

P/OTI

P/OTI

P/ AL4

See Ti

See TI

See TI

Ald

Fi

Al4TBI
See MP23,
See MP28.
MP29

See MP29,
See MP2Y,
MP31

See MP3I.
See MP3I.
MP3]

17

I8

J9

J10

Tapping Screw (6-20 x 0.75)

Lock Washer

Yoltage Regulator 7813KC

Power Transistor 2N6057

Voltage Regulator LM320K-15
Insulator, Transistor

Insulator, Mounting Screw

Heatsink Panel

Hex Nut

Lock Washer

Hex Standoff

Lock Washer

Rear Panel

Remote [nterface Connector
Connector/Filter

Series Regulator Socket

0-Pin Connector

Power Transformer Assembly

Washer

Lock Mut

Hex Nut with Lock Washer

Cover '

Primary Input Connections (5)
Primary Giround Connection

Ground Connection

Washer

Machine Serew (8-32 x 63.5 mm)
Machine Screw (8-32 x 57.2 mm)
Line Power Module

1,25 Amp Fuse (120 Vac)

0.5 Amp Fuse (220 Vac)

Line Voltage Selection Card

Lock Washer

Machine Screw (4-40 x 0,438}
Heatsink Cover

Lock Washer

Machine Screw (6-32 x 0.25)

Rear Label Plate (Except Option Q01)
Lock Washer

Machine Screw {4-40 x 0.438)

Rear Label Plate (Option 001 Only)
Connector (Output, High) (Option 001 Only)
Connector {(Output, Low) (Option 001 Oaly)
Connector {Input, High) (Option 001 Only)
Connector (Input. Low) (Option 001 Only)




OPTION QQ1 ONLY

Figiere 81103, Rear-Panel Husivated P
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NO KEY PRESSED: 99

EE DEEE] @)
FE mEEE w5

DEGEE] —

[z« ]]ze] Lo J[ss][34]{57] Ge] Co] Ged 1 7° ©

Figure 81°-103. Key Scan Codes




SERVICE SHEET C
SERVICE SPECIAL FUNCTIONS

40.0 Controller Reset
41.0 Controller Clear
42.0 Display Software Date

43.N Service Error Display Control
N=0 Disable Digplay of Service Errors
N=1 Enable Digplay of Service Errors
N=65to N=985: Enables display of only the Service Error specified by N

44N Notch Filter Mode Select
N=0 Notch Filter mode selected automatically as required by the
measurement mode
N=1 Notch Filter in notch mode
N=2 Notch Filter in flat mode
N=3 Notch Filter in bandpass mode

45N SINAD Meter Enable
N=0 SINAD meter enabled normally
N=1 SINAD meter enabled in all measurement modes except DC level

46.N Count Internal Signals
N=0 Oscillator Frequency
N=1 Input Frequency
N=3 Output Amplifier Frequency

48.N Defeat Qutput Amplifier Overdrive Protection
N=0 Output Amplifier gain determined normally
N=1 Qutput Amplifier gain determined by the Output RMS (Avg) Detector

49.N Display Internal Voltages
N=0 Ground
N=1 Input RMS Detector with Ripple Filter
2 DC Input Voltage without Filter
3 Output RMS (Avg) Detector with Ripple Filter
QOutput EMS (Avg) Detector
Qutput RMS (Avg) Detector with SINAD Filter
& Notch Tune Voltage
N=7 DC Input Voltage with Filter

50.N Display Oscillator Frequency
N=0 Display frequency as normal
N=1 Display Oscillator frequency

52.N Read Only Memory Verification (N=ROM Number)
<Actual Checksum> . <Expected Checksum=>

53.N Notch Filter Frequency Range
54.N Notch Filter Coarse Tune
55N Oascillator Frequency Range
56.N Oscillator Coarse Tune

57N Oscillator Fine Tune

58.N Source Fine Level

59.N Source Coarse Level

80.N Key Scan (Jumper AZUEP7 to ARTP3)
(See Figure 8F-105 for key scan codes.)

9%

22222
TR TR TR
(S




SERVICE SHEET C (Cont'd)

61.N Display HP-IB Status
N=0 <Addressed to Talk> . <Addressed to Listen=> (True=1)
N=1 «<DAV=> . <RFD=> <DAC> (True=1)
N=2 <ATN=> . <REN= (True=1)
N=3 =8PM> ., «SRQ> (True=1)
N=4 PIO Port A (True=1)

Display Digit 1 2

Mnemonie 108 | 107

N=5 PIO Port B (True=1)

Display Digit 1 2 3

Mnemonic ATN | ARD | AAD

ERROR MESSAGE SUMMARY
The error messages are grouped by error code ag follows:

a. Error 10 through Error 39 and Error 90 through Error 99: these are
Operating and Entry errors.

b. Error 65 through Error 8%: these are Service errors.

Refer to the Error Message Surnmary in Section I1I for additional informa-
tion.

NOTE
Not all of the available error message numbers are used.

Operating Errors

Error 10 — Reading too large for diaplay.

Error 11 — Calculated value out of range.

Error 13 — Notch cannot tune to output.

Error 14 — Input level exceeds instrument epecifications.

NOTE

Although error codes 17, 18 and 19 are listed as Operating
Errors, they should be considered rather as diagnostic
indications.

Error 17 — Internsl voltmeter cannot make measurement.
Error 18 — Source cannot tune as requested.
Frror 19 — Cannot confirm source frequency.

Error 25 — Top and bottom plotter limits are identical.
Error 26 — RATIO not allowed in present mode.

Error 30 — Input overload detector tripped in range hold.
Error 31 — Cannot make measurement.

Error 32 — More than 255 points total in a sweep.

Error 96 — (HP-IB only) No signal sensed at input.

G F -1 05 e
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SERVICE SHEET C (Cont'd)
Entry Errors

Error 20 — Entered value out of range.
Error 21 — Invalid key sequence.

Error 22 — Invalid Special Function prefix.
Error 23 — Invalid Special Function suffix.
Error 24 — Invalid HP-IB code.

Service Errors

Error 65 — Decimal point fixed too far to the left,

Error 70 — Cannot count oscillator frequency.

Error 71 — Qscillator tune abort.

Error 72 — AC input overload with input range hold.

Error 73 — Input ac level abort.

Error 74 — Qutput amplifier overload with output amplifier at 0 dB gain.
Error 75 — DC input overload with input range hold.

Error 76 — Too much ac for dc level measurement.

Error 77 — Qutput amplifier gain too high after leveling once.
Error 78 — Output amplifier overload after leveling once.

Error 79 — Qutput amplifier overload with no post-noteh gain hold.
Error 80 — Cannot count oscillator frequency in SINAD.

Error 81 — Cannot count input frequency.

Error 82 — Noteh filter does not null.

Error 83 — Cannot count input frequency (count=0).

Error 84 -— Qutput amplifier overvoltage with no overload.

Error 85 — Period of the voltage-to-time converter 0.

Error 86 — Frequency count greater than 200 kHez.

Error 87 — Output amplifier overload with post-notch gain hold.
Error 88 — Attempt to take log of negative ratio.

Error 89 — Attempt to take log of negative number.

Error 80 — Decimal point fixed and exponent too large.

Error 31 — Decimal point fixed too far to the left (same as Error 65).
Error 92 — Decimal point fixed and unable to display.

Error 93 — Number to be displayed greater than 9999.

Error 94 — Attemnpt to divide by zero in ratio.

Error 95 — Signal-to-noise ratio too large to calculate,

C

Figure 8F-108
8F-105
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