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MODEL 8111A -
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ERRATA™ |
Page 1—0; Figure 1»1;“"Fuse deta113 sheu]d reed Fl or FE

Page 1~0; figure‘i-Z. Rack Mount1ng F]ange K1t d1agram, deTete text, 5”";

Page 1-2, Table 1-1.
- " .Change Semp11ng Scope type to Tek 7603
Change Service Accessories to read :
E;tender board  5060-5983  2x18 pin J
Delete: Ektender board 08111-66580 - 2x25 pin short o
o Add: - Extender board  5061-2160 1225 pin -

Page 5 1, Sect1on 5=2, an Tﬂstruct1on is 1ncorrect therefore

Change 2. AdJust A6R33.... . ‘e-'ﬂ.sf.a ;
W T 33 Adjust ABR33. . e

-

Page 5-Z, Amplitude pre- adjustment, add instruction 9a:
a Adjust A6R23 for symmetrical output waveform

~ Page 5-5, THD Adjustment. chenge the fel1ew1ng 8111A settings to reed E |
FREQUENCY (VERNIER) ...... 3KHz
QUTPUT MODE.......vvvunn.. SYM NORM/COMPL as requ1red .

Change instruction 20 details as follows :

20, Adjust AG6RIOQ/R17 for THD £ 1% for NORM and-COMPL modes.
Ensure that minimum difference exists between the o
correspondifig harmonic values in each mode, i.e. the 2nd - =~

-harmonic value in NORM should be'ds c105e as poss1b1e to the" ;
2nd harmonic in COMPL etc. Lo
AGR10 varies the End harmon1e It should bet{.~45 dB
ABR17 varies

Page 6-6, Figure"ﬁ—l.”"FraMe Parﬁe”bfeérah :

Delete reference A12R101, AlZR10Z, A12R104 -
should read RlOl RIOZ ’ LR104‘

Page 6-7, Table”6-3 Replaceab]e Parts .r

. L
Y I T

Add : - A4 N .08111 66540 DISPLAY—SHITCH BOARD
. RIOI . v 2100-3859 . R-VAR sK20% T
RIDZ: . . 2100-3960 . : . R-VAR 5K 204
RI0O3 . T 2100-3981 'R-VAR 10K 10%
E%gg : 3%00-3958 R-VAR 1K 5%
00-3977 R-Y ; o
S1 should read MP43 3101-0851 . %APAguéﬁKeﬁg?oN SO
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Page 6 13 and 6 16, Table 6 3. Raplaceab]e”Parts s

T R
2 s L -

NOTE: . AlO nsl thru 554 shoqu read

Aso(opt 001) S
ﬁ 1990-0846 | DISPLAY SET .
(The d1skrete d1sp1ays are not separately available).

Page 6-14 Table 6-3. Replaceable Parts : S ;T&¢lr . N

Delete:  AL2RI01,102,104 . .
Page 6-15, Table 6-3. Replaceable Parts': '

Add: A41(0pt.001) - 08111-66541 :x%_fw _* DISPLAY-SWITCH BOARD
s2 wo-1700 " SWITCH TOGGLE SPOT

w

Page 1-3, "WAVEFORM CHARACTERISTICS" changa the “SINE detalls
- Page 4-7, SPECIFICATION ©to read :

<18[~40 @8], ( 10 5z - 99, .9 KHz)

<3330 €8], (100RHz - 993 xuz)
may lncrease by 3 dB below 0°C-+10 C and +45 c- +55 C

Paqe 6 14, change the Table of Replaceable Parts to read :

A1381 ' 3101-2511 FRR SWITCH-BTN LINE
A1353 ‘ 3101-2300 . SWITCH~SLIDE

Delete: A12R101,102,104

I
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Page 8-35, change the Diagram;4_td :éad

VIA ALVRSWITCHBD I

AND AV MOTHERRDT

P/I0 ATl UPPER SW "a'p""'

L ‘_,;
1

L

4

Page 8-65{‘ghangéﬁﬁhélbiagram:éJgéfrééd7:
N “ o, PP ST PRI . LR - Tl e

U7A pin 14 ‘should read pin 4.

RANGE CAPACITORS :

C6 should read C5
C7 should read ' Cé6
C8 should read C7

Page 8-26, change thé component 1qcator to read :

P : ; . o T e RE
A1 | 'I’ ’E |
. .
PR L y . I .
' @

SR ¥ L
N -

On ‘grid location C3 and on REF DESIG Table below add R7.




MODEL 8111A

| MANUAL CHANGE 1 |
on Page 6-12; féble_6-3,‘RepI$ceab1e Parts :

Add : ABR49 0757-0443 . R-FXD 11K 1%
‘ AGR50 2100-3353 - R-VAR "20K 0.5W
AGR51 0757-0284 - R-FXD 150 1%
A6R52 . 0757-0442 R-FXD 10K 1%
A6Q3 - - . 18853-0036 TRANSTSTOR 2N3906

Changé the asSocia;ed schematic and layout drawings as shown on the .-
-diagrams included with this Manual Change Sheet. (Note AGR18) ~ -

Also, make the folicwing text changes :

-

Page 5-1, section 5-2 Naveform’pre-adjusthents
Change instruction 3 to read : S -

3. Adjust A6R50 to its mid-position then adjust A6R33 for symetrical
square’wave output,

Page 5-4, Square Amplitude Adjustmenf, add instruction 5a:
b5a Adjust ABR50 to its centre position.

Page 5-5, Sine Normal/Complement Error, add the following details to the
end of instruction 30: = | .

If difference > 100 mV, then adjust A6R50for < 40 mV difference and
repeat the procedure for Square Norma[/Complement Error and Triangle
Normal/Complement Error. Check again for minimum { > 100mY) difference
Sine/Normal/Complement Error. S R o ‘

~ .Delete: A6R7

(KE"BD; AY_SHAPER 0811665

MP 1

o .
]
,J?aéu*n N

AEE}

T -
R24

llaiia!ﬂ I - i &

CCMR 78 $0MNRBUIBBITE -
e 12 2L 36

CIRCIT, 3 ¢ D EFHEIKLMNPRSTU. YV
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MANUAL CHANGE 1 (Cont.) .
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 MANUAL tHANGE'z‘

~On Page 6-13, Rep]aCEab1e Parts S

Add:  ASL2 (9170-0834 - CORE MAGNETIC
ne1ete Alamps SR I

On Page 8-77, change the D1agram to read

MANUAL CHANGE 3

‘f'Dn Page 6-12 and 6—13 change the Table of Rep]aceah]a Parts to read :“

A8€849 . 01603875 | C-FXD 22PF 5% 200V . "
aL2Y U e170-0894 T - . CORE MAGNETIC . .

" MANUAL CHANGE 4

on Page 6-13," change the Table of Replaceable Parts to read E

2806 ; 1854-0784° 1{ﬁ§ TRANSISTDR NEN 2N3856A

'ﬂ
et
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on Page 6-7, change the Table of Replaceable Parts to read .

Lo g B

‘Mp27 .. 5040~ 9323 | 'KEY, CAP GREY

On Page 6-~14 and 6 16, change the Table of Replaceable Parts
, tq read : _ ; ;

A11MP1-8 5040-9322 7 7 -K’E’y ‘caAP GREY

A12ZMP1~7 ?'5040—9321,;'= KEY CAP GREY

MANUAL CHANGE 6

P

AR aee

On Page 6 12, change the Table of Replaceable PArts to read

A6Q1 o 1853 0075 ,,FII TRANSISTOR DUAL SI PNP
. T L (replaces XSTR SEL PAIR
' "Q1A and Q1B).

ABR53* 0698-7272~ " .. - R~-FXD 31.6K 1% .05W
ABRT1* 0837-0035‘ © THERMISTOR DISC 5K

On Page 8-66/8-71, change the Component Locator and Service Sheet 10
to read :

(‘AE‘BD AY SHAPER 08166505~

| ' T Tes

' O B - - o o ‘ ‘ 1 l

Cuip
2327
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L

On Page 6-7, changelthe??éhle of Repla;eablg
\ F1 ~ '2110-0202 ‘7 FUSE
F2 . ‘ ‘2110—0201“h.ng FUSE

2 v K s
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Yoo R s T
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Figure 1—1. 8111A and Supplied Accessories (Instrument shown with Option 001 fitted).

= 22 =229

Rack Mounting Adapter Xit
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Option 908
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Model 8111A

General Information

SECTION ]
GENERAL INFORMATION

-1 INTRODUCTION

1—2 This Operating and Service Manual contains in-
formation required to install, operate, test, adjust and
setvice the Hewlett-Packard Model 8111A, Figure 1-1
shows the mainframe and accessories suppligd. This
section covers instrument identification, description,
accessories, specifications, and other basic information,

13 A Microfiche version of this manual is available
on 4 x 6 inch microfilm transparencies (order number on
title page}. Each microfilm cantains up to 60 photoduplicates
of the manual pages. The microfiche package also includes
the latest Manual Changes supplernent as well as all pertinent
Service Notes.

1—4  SPECIFICATIONS

1—5 tnstrument specifications are listed in Table 1-2,
These specifications are the performance standards or limits
against which the instrument is tested.

1-6 SAFETY CONSIDERATIONS

1-7 The 8111A is a Safety Class 1 instrument (it
has an exposed metal chassis that 1s directly connected
to earth via the power supply cable}, Before operation,
the instrument and manual, ineluding the red safety
page, should be reviewed for safety markings and
imstructions. These must then be followed 1o ensure
safe operation and to maintain the instrument in a
safe condition.

1—-8 INSTRUMENTS COVERED BY
MANUAL

1-9 Attached to the rear of this instrument is a serial
numbser plate (Figure 1--3}. The first four digits of the seriai
number only change when there is a significant change 10

the instrument. The last five digits are assigned to instruments
sequentially. The contents of this manual apply directly to

the instrument serial nurmber quoted on the title page. For
instruments with lower serial numbers, refer to the backdating
information in Section VIl of this manual. For instruments
with higher serial numbers, refer to the Manual Change sheets
at the end of this manual. In addition 1o change information,

the Manual Change sheets may contain information for correct

ing errors in the manual. To keep this manual as up-to-date
and accurate as possible, Hewlett-Packard recommends that
you periodically request the latest Manual Change supplement.
The supplement for this manual is identified with the manual’s
print date and part number, both of which appear on this
manual’s titte page, Complimentary copies of the supplement
are available from Hewlett-Packard.

HEWLETT- PACKARD GmbH

1536G 00062 |

BOBLINGEN .. ...

Figure 1—3. Serial Nurnber Plate

1-10 DESCRIPTION

1-11  The 8111A is a 20 MHz, pulse/function generator
suited 1o bench, productian or service applications. It is
available as either a standard instrument or, when fitted
with option 001, as a pulse function generator complete
with counted burst mode capability. A carrying handle
can be fitted and rackmounting adaptors are available,

1-12  The combination of front panel controls ~
pushbuttans and varniers — tegether with the digital
display enables quick and easy setting up of complete
waveforms with minimum {if any)} requirement for addi-
tional test equipmeant.

1-13 8111A OPTIONS

1-14  Option 001. The standard 8111A can have its
versatility further increased by the addition of option 001

which provides a counted burst mode capability. Option 210
provides an extra copy of the Operating and Service Manual.

1-15 ACCESSORIES SUPPLIED

1—16  The 8111A is supplied complete with the follo-
wing items:
ITEM
375 mA fuse for
220/240 V operation or,
750 mA fuse for
100/12Q V operation
Power cable

HP PART NUMBER

2110-0421

21100360
See Figure 2-2

11




General Information Model 8111A

1-18 RECOMMENDED TEST EQUIPMENT

1-17 ACCESSORIES AVAILABLE

ITEM HP PART NUMBER

Carrying handle -

Bail Handle Kit

Rack mounting adaptors:

Rack mounting flange and
filler panel for rack mounting
asingle 8111A

Rack mounting flange

and lock link kit

for rack mounting two 8111As

1-19 Eguipment required to maintain the 8111A 15
listed in Table 1—1. Alternative equipment can be sub-
stituted provided that it meets or exceeds the critical
specifications listed in the table.

5061—2001

5061-0072

50610074
50610094

Tabkle 1=1. Recommended Test Equipment

INSTRUMENT

RECOMMENDED
MODEL

REGUIRED CHARACTERISTICS

ADEQUATE
SUBSITUTE

Counter

DVM

Real Time Scope
Sampling Scope

Spectrum
Analyzer

or

Distartion
Analyzer

Spectrum
Analyzer

Pulse Generator
Logic Probe
Logic Probs

8NC 50 Ohm Term.

Power Supply

HP 5328A
HP 3466A
HP 1740A

Tek 7605 with
7T11/7811 and 5—3A

HP 3680A

HP 339A

HP 1817
8557A
HP 80128

HP 545A
HP 10525E

10100¢

HP 6237B

20 MHz, Start/Stop
0.1V=32V,AC, DC
100 MHz Bandwidth

Dual channel

1 kHz = 10 kHz

1 kHz — 10 kHz

500 kHz - 20 MHz
T Hz — 20 MHz

TTL, CMOS5
ECL

50 Ohm, 2W, 1 % Feedthrough

0-20V

HP 5345A
HP 3456A
HP 1743A

HF 140A/
14104

HFP 3585A

HP 8011A

HP 62058

Service Accessory

Extender board

Extender board

5060—5982 or 2041

0811166580

2x18 pin

2% 25 pin special

#®

12

P = Performance Test; A = Adjustments; T = Troubleshooting
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Model 8111A

General Information

Table 1—2. Specifications

SPECIFICATIONS

Specifications apply with 50 Chm load resistance, Qutput
levels double when driving into high impedance (up to 32

Vpp).
Specifications apply over the temperature range 0°C to 55°C.

WAVEFORMS

Sine, Triangle, Ramp, Square, Pulse, Haversine, Haver-
triangle

TIMING CHARACTERISTICS
Frequency
Range: 1.00 Hz to 20.0 MMz
Resolution: 3 digits
Accuracy: + S%ofsetting (10,0Hzt020.0MHZ)
(50% cutycycle)  F 10%of setting{ 1.00 Hz to 9.99Hz2)
Repeatability: Factor 2.5 better than accuracy
Jitter: << 0.1%+ 50 ps
Stability: + 0.2% {1 hour)
+ 0.5%(24 hours)

Duty Cycle {sine, triangle, square)

Range: 1% to 90% (1 Hz to 999 kHz)
50% fixed (1 Hz to 20 MHz}

Resolution: 1%

Accuracy (1 Hz to 999 kHz): £ 1 digit, 50% fixed
+ 3 digits, 20%10 80%
=+ 6 digits, 10%to 20% and 80% to 90%

Pulse Width

Range: 25 ns to 100 ms

Resolution: 3 digits

Accuracy: - 5% of setting = 2 ns

Repeatability: Factor 2.5 better than accuracy

Jitter: < 0.1% + 50 ps

Max. duty cycle: 2> 75% (1 Hz to t MHz), decreasing to
> 50% at 20 MHz

OUTPUT CHARACTERISTICS
Output Impedance: 50 Ohm = 5%. Reflection < 10%

Amplitude/Offset
Amplitude and offset are independently variable within the
following two level windows.

Level window + 80.0 mV * 8.00V

Ampl. range 1.60 mVpp to 0.160 Vpp o
159.9 mvVpp 16.00 Vpp

Ampl. rasolution 31/2 digits 3 /2 digits
Ampl. accuracy” + 5% [0.45 dB] + 5%[0.45 dB] -
Ampl. repeatability Factor 2.5 better than accuracy

Offset range Qto+ 80.0 mv 0 to + B.00V

Cffset resolution 3 digits 3 digits

{best case 10 uV) (best case 1 mV)

+ 5% of setting + 5% of setting

+ 2% of amplitude 1 2% of amplitude
+1mv +20mv

Factor 2.5 better than accuracy

Ottset accuracy

Offsel repeatability

“The amplitude accuracy for sine and triangle is specified at
1 kHz. For other frequencies see the following flatness
specifications.

Amplitude Flatness Sine Triangle
150%, duty cycle}

100 Hz te 999 kHz
100 MHz to 20.0 MHz

WAVEFORM CHARACTERISTICS

Sine {normal mode, 50% duty cycle, symmetricat mode)
Total Harmonic Distortion (THD):

+ 3%(0.26 dB) + 3%

+ 10%[0.92 dB] { il

Triangle, Ramp

Non-linearity: < £ 1% (10 Hz to 999 kHz)
<+ 3%(1Hz to 9.9 Hz and 100 kHz to 1 MHz)
(measured between 10%to 90%of amplitude)

Square, Pulse

Rise/Fall time: < 10 ns (10%tc 90% of amplitude)

Puise Perturbations: < & 5% of amplitude (> 0.16 Vpp)
<< = 10% of amplitude (<< 0.16 Vpp)

QOutput Modes
Switchselectable POSITIVE, NEGATIVE, SYMMETRICAL
and NORMAL/COMPLEMENT output signal.

OPERATING MODES

Normai: Continuous waveform is generated

Trigger: Each input cycle generates a single output cycle

Gate: External signal enables oscillator. First output eycle
synchronous with active trigger slope. Last cycle
always completed.

VCO: External voltage linearly sweeps 2 full frequency
decades. The actual frequency is displayed,
Modulation range: 1:100 with 0.1V to 10V
Modulation bandwidth: de to 1kHz

Burst: Each input cycie generates a preprogrammed

(0pt-001inumber (1 to 1999) of periods. Minimum time
between bursts is 200 ns.

SUPPLEMENTARY PERFORMANCE
CHARACTERISTICS

(Supplementary characteristics are intended to provide
information useful in applying the instrument by giving
non-warranted typical performance parameters).

Ext Input: Threshold L evel: 1.4V fixed
Max input voltage: & 20V
Sensitivity: 500 mvpp
Min pulse width: 25 ns
Input impedance; 10 kOhm
Trigger slope: positive

Start Phase: Adjustable from -90° to +90°,
Usable range may decrease
to -~90° to 0° at 20 MHz.
Haversine and Havertriangle can be
generated.

Trigger Qutput: TTL compatible output signal.

Man: Simulates external input.

1Cycle: Provides a single output period in TRIG, GATE and
BURST mode.

GENERAL

Warm-up Time: 15 min to meet all specifications.
Environmentai: Storage temperature: -40°Cto 75°C
Operating temperature: 0°C to 55° C
Humidity range: 835%R.H.,

*Ctod0°C

© Power: 100/120/220/240V rms + 5%, -10%, 48-440 Hz;

70 VA max.

Weight: Net 4.6 kg (10 Ibs), Shipping 6.6 kg (15 |bs}
Dimensions: 89 mm high, 213 mm wide, 375 mm deep
{3.5x8.4x14.8in)

< 1%[-40 dB], (10 Hz - 99.9 kHz) D may increase by Options: 001 Counted Burst

< 3%[-30 dB], (100 kHz - 999 kHz
Harmonic Signals: more than 26 dB below
fundamental {1 MHz — 20 MHz) for amplitudes > 10 mVpp.

3 dB below 10°C.

910 Additional Operating & Service
Manual (Part No: 08111-90001)




|
m
n
"
m
i |
|
m
™
-
.
L
m
i
M
m
m
|
m
|
m
"
m
L
m
L
m
L
"
m

Model 8111A

Installation

SECTION Il
INSTALLATION

2—1 INTRODUCTION

2-2 This section provides installation instructions for
the instrument and its accessories. It also includes infor-
mation about initiat inspection and damage claims, pre-
paration for use, and packaging, storage and shipment.

2—-3 INITIAL INSPECTION

2-4 Inspect the shipping container for damage. If
the container or cushioning material is damaged, it
should be kept unti! the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The contents
of the shiprment should be as shown in Figure 1-1 plus
any accessories that were ordered with the instrument,
Procedures for checking the electrical operation are
given in Section 4. If the contents are incomplete, if
there s a mechanical darmage or defect, or if the instru-
ment does not pass the operator’s checks, notify the
nearest Hewlett-Packard office. Keep the shipping
materials for carrier’s inspection. The HP office will
arrange for repair or replacement without waiting for
settlement.

2-5 PREPARATION FOR USE

To avoid hazardous electrical shock, do not perform
alectrical tests when there are signs of shipping damage
to any portion of the outer enclosure (covers, panels,
meters).

2—6 Power Requirements

=7 The instrument requires a power source of
100/120/220 or 240 Vrms (+5 % — 10 %) at a frequency
of 48—-440 Hz single phase. The maximum power ¢on-
sumption i 70 VA.

2-8 /\ Line Voltage Selection

BEFORE SWITCHING ON THIS INSTRUMENT make
sure that the instrument is set to the local line voltage.
The line voltage selector switches an be seen through the
lefthand side of the instrument cover to the rear. The
correct setting for the country of destination will have
been made at the factory. The instrument power fuse is
located behind a metal plate which can also be seen
when the switches are viewed. To access the fuse and
line selector switches, first DISCONNECT the power
cord, then remave instrument top cover by releasing the
captive securing screw at rear and sliding cover off. The
fuse is accessed by removing the metal cover plate held
by two securing screws {non-captive).

Do no change the LINE SELECTOR switch settings with
the instrument on or with powear connected to the rear

panel,

2-9 Figure 2—1 provides information for line voltage
and fuse selection:

—

VOLTAGE:

FUSE: (F1)

—

VOLTAGE:
R e

FUSE: (F2} 375 mA

Figure 2—1. Sliding Switches Positions for different
Line Voltages
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2—-10 Power Cable

To avoid the passibility of injury or death, the following
precautions must be followed before the instrument is
switched on:

a. If this instrument is to be energized via an
autotransformer for voltage reduction, make sure that
the common terminal is connacted to the grounded pole
of the power source.

b. The power cable plug shall only be inserted into
a socket outlet provided with a protective ground con-
tact. The protective action must not be negated by the
use of an extension cord without a protective conductor.

C. Before switching on the instrument, the pro-
tective ground terminal of the instrument must be con-
nected to a protective conductor of the power cable.
This is verified by checking that the resistance betwean
the instrument chassis and the front pane! and the
ground pin of the power cable plug is zere ohms.

NMEMA TYPE ANSI 73.11,
HP Part No, 8120—1348

SCHUKQ TYPE CEE 7
HF Part No, 8120-1689

LINE = BLACK
MNEUTRAL = WHITE
GROUND = YELLOW/GREEN

LINE = BROWN
NEUTARAL = BLUE

GROUND = YELLOW/GREEN

B.5.1363 ASC 112
HP Part No, 8120—1351 HP Part No. 8120~1368

LINE = BROWN
MNEUTRAL = BLUE

LINE = BROWN
NEUTRAL » BLUE
GROUND = YELLOW/GREEN

GROUND = YELLOW/GREEN

Figure 2—2. Power Cables Available: Plug |dentification

2-2

Mode! 8111A

2—11  In accordance with international safety standards,
this instrument is equipped with a three-wire power cable.
When connected to an appropriate ac power receptacle,
this cable grounds the instrument cabinet. The type of
pawer cable shipped with each instrurnent depends on

the country of destination. Refer to Figure 2—2 for the
part number of the power cards available.

2—-12  The following work should be carried out by a
qualified electrician and all local electrical codes must be
observed. If the plug an the cable supplied does not fit
your power outlet, or if the cable is to be attached to a
terminal block, then cut the cable at the plug end and
re-wire it. The colour coding used in the cable will depend
on the cable supplied (see Figure 2—2). If a new plug i3
10 be connected, the plug should meet local safety re-
quirements and inelude the following features:

adequate load-carrying capacity (see tahle
of specifications in Section 1)

ground connection

cable cltamp

2—13 Operating Environment

The operating temperature limits are 0°C ta 55%C. The
specifications also apply over this temperature range.

2—-14 CLAIMS AND REPACKAGING
2-15 Claims for Damage

2-16  If physical damage is evident or if the instru-
ment daes not meet specification when received, notify
the carrier and the nearest Hewlett-Packard Sales/Service
Office. The Sales/Service Office will arrange for repair
of replacement of the unit without waiting for settle
rment of the claim against the carrier.

2=17 Btorage and Shipment

2—18  The instrument can be stored or shipped at
temperatures between —40°C and 759C. The instrument
should be protected from temparature extremes which
cause condensation within it

219 Hf the instrument is to be shipped to a Hewlett-

Packard Sales/Service Office, attach a tag showing owner,
return address, model number and full serial number and
the type of service required. The original shipping carton

! !Aﬁl‘ !
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and packaging material may be re-usable but the Hewlett-
Packard Sales/Service Office will also provide information
and recommendations on materials to be used if the
original packing is not available or re-usable, General
instructions for re-packing are as follows:

1. Wrap instrument in heavy paper or plastic.

2. Use strong shipping container. A double
wall carton made of 200-pound test material
is adequate.

3.  Use enough shock-absorbing material

Instailation

{3 1o 4-inch layer) around all sides of instru-
ment to provide firm cushion and prevent
movement inside container. Protect control
panel with cardboard.

4.  Seal shipping container securely.

5. Mark shipping container FRAGILE 1o
encourage ¢areful handling.

6. In any correspondance, refer to instru-
ment by modei number and serial number.
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S8111A PULSE/FUNCTION GENERATOR
Controls and Connectors (Qption 007 fitted)

- L PULSE/FUNCTION GENERATOR 20 Mb
L W REWLLETT < FACKARD . . L e ' ‘ “

A NORMAL
TRGGER

@ 6 00 ©

The pushbutton on the left-hand side of the
front panel selects the operation mode. The selected mode is
indicated by an LED. Each successive operation of the
pushibutton changes the mode, starting from NORMAL,
running through to BURST and back to NORMAL.

The operating modes are:

NORMAL ~— 8111A' internal rate generator free
running

TRIGGER trigger signal, either via EXT INPUT or
togale switch @ imitiates one output
cycle
gate signal, either via EXT INPUT or toggle
switch initiates an output which is
maintained as long as gate signal is present
signal applied to EXT INPUT determines
the output frequency
{Qption 001 only) a burst trigger either
via the EXT INPUT or toggle switch
inftiztes burst of cutput cycles

Figure 3—1, Cantrols and Connectors

3-0

10017

@ Funetion pushbuttons select one of 4 possible
furctions: sine, triangle, square or pulse.

9 LINE ON/OFF, Primary ac powear switch,

@ EXT INPUT. Cannector for external signal in
TRIGGER, GATE, VCO and BURST (Option 0010only)
maodes,

@ 1 CYCLE/MANUAL switch produces a single
trigger pulse when switched to MAN in the TRIGGER,
GATE and BURST modes or, initiates a single cycle
when switched to 1 CYCLE.

@ START PHASE. Vernier control enables varia-
tion of output signal start phase with respect 1o external
trigger, gate or burst signal.

&€ 50% DUTY CYCLE indicator, either automa-
tically seiected when frequency in MHz range or
martaally by pushing DUTY CYCLE vernier in.
[noperative in pulse mode.
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@ @ & w Parameter select pushbuttons

and corresponding vernier controls which enable display

and variation of the required parameter. In BURST mode,

both the FREQUENCY and DUTY/WIDTH buttons
rmust be pushed in, I sing, triangle and squarewave
modes, the DUTY/WIDTH button and associated vernier
{when pulied out) enable duty eyele variation (vernier
pushed in and LED on for 80 % duty cycle), In pulse
mode, they enable pulse width variation.

@ TRIGGER QUTPUT. BNC connector providing
a TTL compatible output signal.

@ QUTPUT, BNC connector providing sigrai
output (50 ohm source impedance.

m Qutput mode pushbuttons select POSitive or
NEGative polarity, 5YMmetrical {both buttons pushed
or released) and normal or COMPLement output signal.

@ Amplitude and Qffset attenuation controls.
Pushbuttons select AMPlitude —20 dB, QOFFset —20 dB
and QUTPUT —40 dB attenuators.

-1k JavEn

B A\ S

@ BURST NO. Rocker switches which enahle
satting up of number of pulses in a burst (Opt. 001).

@ RANGE, Racker switch enables range change
of FREQUENCY or WIDTH parameters.

@ Unit indicator. Indicates unit of currently
selected parameter.

@ Display. 3 1/2 digit LED display.

&) ERROR indicator. LED out of limits indicator
for incompatible period Awidth ratio settings or external
trigger/8111A freguency setting.

@ Line receptacte. Power Cord to be plugged in
here. Chassis ground for operator protection provided
through cord.

@ Line voltage select sliding switches to be set
1@ local line voltage.

@ Fuse {under metal plate) protects instrurment
in case of current overtoad. 750 mA for 100/120 V
operation, 375 mA for 220/240 V operation.
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Operation

SECTION Il
OPERATING INSTRUCTIONS

3—-1 INTRODUCTION

3-2 The following sections describe the various
operating modes and operation of the front panel
controls. Pushbutton and/or vernier adjustment is des-
cribed only where a more detailed description than that
accompanying Figure 3—-1 is considered necessary.

Numbaers within circles — G— in text are for cross-
reference to Figure 3—1.

A

3—3 SPECIAL OPERATING CONSIDERATIONS
3-4 Read the following sections {a, b, c & d) before
applying power to the 811 1A,

a. Read the safety summary (red page} at
the front of this manual.
b. Ensure that the power selector switches

are set properly for the power source being used
to avoid instrument damage.

‘ CAUTION

Do not change the LINE SELECTOR switch
settings with the instrument on or with power
connected to the rear panel.

c. Ensure load is not overdriven {up to
16 Vpp into 50 Ohm or 32 Vpp into high
impedance).

d. Do not apply external voltage tc the
output connectors.

OPERATING INSTRUCTIONS

Mode Selection o

NORMA.L Mode
3-8 in normal mode, {automatically selected on
instrument switch-on), the internal rate generator is free
running, the frequency being determined by the

FREQUENCY setting and the output is continuous
{Figure 3-2).

[ |

i
|
|
|
l
[
1
l

‘

DTY =60 % DTY =20 % DTY =80 %

SQUARE

TRIANGLE |

I

f

|
I
' |
sINE |
' \

I

/o
L
TRIG |
|

i
I
|
b
I
|
|
|
|
i
|
: QUTPUT

Figure 3—2. Normal Mode-various DUTY CYCLE values

3-9 TRIGGER/GATE/BURST Input Modes o

3—10 In all three modes you can generate the trigger/
gate signal either by applying an external signal to the
EXT INPUT BNC connector or by switching the MAN/1
CYCLE switch to MAN. The external trigger signal
frequency should not exceed the 8111A's frequency
setting. If it does, the ERROR indicator will flash.

NOTE: For ali three triggered modes see § 3-30 {first
trigger output signal pulse width}

3-11  External Trigger Mode (TRIGGER) o

3-12  In this mode the trigger signal initiates one
complete output cycle (Figure 3—3).

EXT INPUT _H/i- - 1

TRIG
OCUTPUT

OUTPUT

Figure 3—3. Trigger Mode {Squarewave, 50 % DUTY
CYCLE)

3-1
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3-13  Gate Mode (GATE) o

3—14 In gate mode the leading edge of the gate signal
enables the 8111A's rate generator and the trailing edge
disabies it {Figure 3—4), The first and last cycles are
always complete,

GATE
INPUT

Figure 3—4. Gate Mode {Sguarewave, 50 % DUTY
CYCLE}

315  Burst Mode (BURST) €

3-16  In burst mode, a preset number of cycles is
generated on each leading edge of a positive-going trigger
signal applied to EXT INPUT when BURST mede is
selacted {Figure 3—6), The burst length may be set from
1 to 1899 pulses by pressing both the FREQUENCY
and DUTY /WIDTH pushbuttons and operating the
BURST NO rocker switches as necessary, (single digit
increrment by individual pushes or continuous by
constant pressure) unti the required burst number is
displayed.

Frequency and duty cycle/pulse width selection in
BURST mode is as described in 3—21—3—25.

NOTE: At the end of a triggered burst length, single
pulses can be added by operation of the 1 CYCLE/MAN
switch in the 1 CYCLE moda,

See 8330 for Start Phase variation details if applicable.

Model 8111A

TRIG INPUT —-]--

I
1
1
|

TRIG
ouUTPUT

QUTPUT

«—BURST —f
NUMBER
=5

Figure 3—5. Burst Mode (Squarewave, 50 % DUTY
CYCLE}

3—-17 Voltage<ontrolled Oseillator Mode (VCO)

3—18 In VCO mode, a signal applied 1o the EXT
INPUT connector determines the output frequency.
The working range of input voltage (0.1 V to 10 V or
0.1 V to 2 V for 1.0 to 20 MHz range} sweeps the
output frequency linearly over a maximum range of

2 decades. The actual range swept depends, as shown
in Table 3—2, on the 8111A’s frequency setting. The
applied signal may change at up to 1 kHz. An example
of the VCO mode is given in Table 3—1;

8111A Fraquency range setting: 100 kHz — 1000 kHz

NQTE: Frequency range setting is easier to make in
NORMAL made than VCO mode.

Table 3=1. VCO Mode Example Values

EXT INPUT VOLTAGE OUTPUT FREQUENCY

01V 10 kHz
1.0V 100 kHz
100V 1000 kHz

Table 3—2 shows the relationship between external
cantrod voltage and output frequency for all ranges.

- .
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Table 32, Sweepable Bands in VCO Mode

Sweepable band

8111A FREQUENCY range setting

fﬂut min

Vi max fout max

T Hz 10 Hz
10 Hz 100 Hz
100 Hz 1000 Hz

1 kHz 10 kHz
10 kHz 100 kHz
100 kHz 1000 kHz

1 MHz 10 MHz
10 MHz 20 MHz

0.1 Hz 10V 10 Hz

10 Hz 10V
0.1 kHz 10V 10 kHz

0.1 MHz 10V 1 MHz

T Hz 10V 100 Hz
1000 Hz

100 kHz
1000 kHz

1 kHz 10V
10 kHz 10V

1 MHz 2V 20 MHz

3—~19 Function, FREQUENCY and DUTY cycle/

WIDTH Selection 9 e & 9

NOTE: Adjustrnent of any of the four vernier controls
can be made without the corresponding display enable
pushbutton being pressed. This allows a waveform
which is displayed on an oscilloscope to be guickly
and easily varied merely by vernier adjustment at any
time.

3-20 Selection of the required function (sine, triangle,
sguare wave or pulse) is by pressing the appropriately
labelled front panel pushbutton.

3-21 FREQUENCY display and adjustment o

NOTE: Frequency controls are non-functional in pulse
maode.

3-22 Thisis enabled by pressing the FREQUENCY
pushbutton. Adjustrent of the FREQUENCY vernier
will change the displayed value, range changing Is
accomplished by operating the RANGE rocker switeh
ta change either the decimal peint position and/or the
frequency unit.

NOTE: Selection of a MHz range will cause the 50 %
DUTY CYCLE LED to illuminate when sine, triangle
or square wave function selected.

3-23  DUTY CYCLE display and adjustment ()

3—24  This is enabled by pressing the DUTY/WIDTH
pushbutton. Duty cycele for sine, triangle or sguare-wave
functions can be either a fixed 50 % over the frequency

range 1 Hz to 20 MMz, or 10 % to 90 % variable over

1 Hz to 999 kHz, When the DUTY CYCLE vernier is in
the "pushed in” position a constant B0 % duty eyele is
obtained {indicated by the 50 % LED). By pulling the
vernier out, adjustment of the duty cyele within the
limits detailed above is possible,

3-25 WIDTH display and adjustment )

3-26  This is made {in pulse model by first pressing
the DUTY /WIDTH pushbutton to display the width

value and then adjusting the DUTY/CYCLEAwidth vernier
(now functioning as a width vernier). Variation from

25 ns to 100 ms is possible {(see Specification) by vernier
adjustment and RANGE rocker switch operation.

3-27 ERROR Signal €

3—28  in pulse mode, the flashing ERROR signal can
be caused by either adjustment of the FREQUENCY
or DUTY CYCLE Awidth verniers or RANGE changing,
which results in the FREQUENCY AWIDTH settings
being incompatible — width of pulse exceeds period
(WIDTH = 1/FREQUENCY).

3-29 InTRIGGER mode, the ERROR signal will
occur if the external trigger frequency is incompatible
with the 8111A pulse width setting {internal rate
generator disabled in pulse mode) or, if it exceeds the
8111A frequency satting in function mode.

33
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3-30 START PHASE Variation ()

3—31 Insipe and triangular functions, the waveform
start phase can be varied (with respect to an external
trigger, gate or burst signal) by +20° to —20? by the
appropriate front panel vernier. (Haversine and Haver-
triangle waveforms can be generated).

NOTE: See Specification for usable range details.

(At +00% first trigger output signal pulse width is reduced
to minimum at high frequencies, this may affect Burst
mode}

TRIGGER _ﬂ

NOBMAL® |
ZERO PHASE |
SHIFT :

Figure 36, Start Phase Variation (Sinewave)

3—32 AMPLITUDE and OFFSET
display and adjustment @ &

3-33 Amplitude and offset values are displayed by
pressing the AMPLITUDE or OFFSET pushbuttons. To
vary either value, adjust the corresponding vernier until
the desired figure is displayed. Range changing of either
AMPLITUDE or OFFSET is made by pressing one of
the three attenuator control pushbuttons as detailed in
the following section {the RANGE rocker switch has
na control over valtage ranges). Ensure that the maxi-
mum amplitude and offset settings do not result in the
output signal exceeding the cutput window levels of

+ 8.00 V into 50 Ohm.

3=4

Model 8111A

3-34 AMPLITUDE, OQFFSET and OUTPUT
Attenuation

3-35  The three pushbutton controlled attenuators
{AMPL-20 d8, OFF5—20 dB and QUTPUT =40 dB)
can be enabled individually , or if necessary together.
Tha two —20 dB attenuators attenuate either amplitude
or offset and the —-40 dB one attenuates both, so pro-
viding a maximum value of 80 dB attenuation for
amplitude and offset.

3-36  OUTPUT MODE Setection (L)

3—-37 Three output mode pushbuttons enables
normal /COMPLemantary, Positive/negative or
S¥Mmetrical output waveforms. If none of the buttons
are pressed a normal symmetrical waveform will be
output.

Examples of output mode differences are shown in
Figure 3—7.

NOTE: Positive or negative offset can be added
{or subtracted) irrespective of the selected output
mode,

NORMAL mode COMPLEMENT mode

COMPL button "out’”

‘ | POSitive [ |
———————— ——-0V

COMPL bution "pressed’”

NEGative

o T

Figure 3—7, Output Mode Differences {no offset applied)
{Squarewave, 50 % DUTY CYCLE)

!; = !
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SECTION IV
PERFORMANCE TESTS

4-1 INTRODUCTION

4-2 The procedures in this section test the electrical
performance of the instrument using the specifications of
Table 1-2 as performance standards, All tests can be per-
formed without access to the interior of the instrument.

4-3 EQUIPMENT REQUIRED

4-4 Equipment required for the performance tests is
listed in Table 1—1, Recommended Test Equipment. Any
ecruipment that satisfies the critical specifications given in

the table may be substituted for the recommended maodel{s}.

4-5 TEST RECORD

4-6 Results of the performance tests may be tabulated

on the Test Record at the end of the test procedures. The
Test Record lists all of the tested specifications and their

acceptable limits. Test results recorded at incoming inspec-

tion can be used for comparison in periadic maintenance,
troubleshooting, and after repairs or adjustments.

4-7 PERFORMANCE TESTS

4-a The performance tests given in this section are
suitable for incoming inspection, troubleshooting, or pre-
ventive maintenance. During any performarnce test, all
shields and connecting hardware must be in place. The
tasts are designed to verify the published instrurment
specifications, perform the tests in the arder given and
record the data on the Test Record at the end of the

tast procedures,

49 Each test is arranged so that the specification is
written as it appears in Table 1-2. Next, when necessary,
a description of the test and any special instructions or
problem areas are included. Each test that requires test
equipment has a setup drawing and a list of the required
equipment. The initial steps of each procedure give
control settings required for that particular test,
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PERFORMANCE TESTS

4-10 FREQUENCY 1| |

SPECIFICATION

1.00 Hz — 10 Hz accuracy * 10 % of setting
10 Hz — 20 MHz accuracy b % of setting

2=

COUNTER

|
n_o©

50 z LOAD T

Figure 4—1. Frequency Test Set-up

EQUIPMENT
Counter
Cable Assembly BNC
Feedthrough Termination 50 £

PROCEDURE
Connect equipment as shown.,

Set 8111A as follows:

INPUT MODE

FUNCTION

DUTY CYCLE

AMPLITUDE

AMPLITUDE ATTENUATION
OFFSET

QUTPUT MODE

Set counter to frequency measurement.
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PERFORMANCE TESTS

Set 8111A frequency and verify counter frequency reading as follows:

Table 4—1. Frequency Limits

8111A SETTING COUNTER READING

Hz 0.900 Hz — 1,100 Hz
Hz 9,000 Hz — 11.000 Hz

Hz 9.500 Hz — 10.500 Hz
Hz 95.000 Hz — 105.00 Hz

Hz 95.00 Hz — 105.00 Hz
Hz 950,00 Hz — 1060.0 Hz

kHz 0.950 kHz — 1.050 kHz
kHz 9.950 kHz 10.50 kHz

10 kHz 9,950 kHz — 10.50 kHz
99.9 kHz 95.00 kHz — 105.00 kHz

100 kHz 95.00 kHz — 105.00 kHz
. - e k
999 kHz ¢ 50.0 -95:68 kHz m“ Hz

1 MHz 0.950 MHz — 1.050 MHz
9.99 MHz 9.500 MHz — 10.50 MHz

10 MHz 9.500 MHz — 10.50 MHz
20 MHz 19.00 MHz — 21.00 MHz

m
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)2
4-11 AMPLITUDE AND ATTENUATION tei‘

SPECIFICATION

Amp. Range 1.6 mV to 16 Vpp {into 50 £2) accuracy + 5 % (1 kHz).

|

Figure 4—2. Amplitude and Attenuation Test Set-up
EQUIPMENT
DVM
Cable Assembly BNC
Feedthrough Termination 50 2

PROCEDURE
Connect equipment as shown,

Set 8111A as follows:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE

‘
l

QUTPUT MCDE
FREQUENCY

Set DVM to AC measurement (RMS).

Set 8111A amplitude and verify DVM amplitude reading as follows:

8111A DVM READING

SQUARE 16 Vpp 7.600 V — B40 V ﬂMﬁ
SQUARE 10 Vpp 4,750 V — 526 V
SQUARE 1.6 Vpp 0.760 V — 0.84 V

TRIANGLE 16 Vpp 4388 V —~ 485 V
TRIANGLE 10 Vpp 2742 V - 3031 V
TRIANGLE 1.6 Vpp 0.439 V — 0485 V

SINE 16 Vpp 5374 V — 5840 V
SINE 10 Vpp 3352V — 3712V
SINE 1.6 Vpp 0537 V — 0.594 V

Set 8111A Ampl. to 10 Vpp {Square) and verify DVM amplitude reading when attenuation increased as follows:

8111A DVM READING

10 Vpp 4750 V — 5250 V 2m9
—20 dB {1 Vpp) 0475 v — 0.525 Vv

—4Q dB {100 mVpp} 47.5 mV — 52,5 mV

—60 dB {10 mVpp} 4,75 mV — 5,25 mV
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Performance Tests

/0
N
4-12 OFFSET /

SPECIFICATION

Offset Range 0 V to = 8 V {into b0 Q) accuracy + 5 % of setting and * 2 % of amplitude and * 20 mV

FILTER

EQUIPMENT Figure 4—3. Offset Test Set-up

DVM

Cable assembly BNC

Feedthrough Termination 50 £

Filter {suggested values: R = 20 k§2, C = 2,2 uF) NOTE: Cut off frequency of the
PROCEDURE filter should be << 10 Hz

Connect equipment as shown,

Set B111A as follows:

INPUT MODE

FUNCTION

DUTY CYCLE

AMPLITUDE

QUTPUT MODE
FREQUENCY

AMPLITUDE ATTENUATION

Set 3455A to DC measurement.

Set 8111A Offset and verify DVM offset reading as follows:

8111A DVM READING

7576 Vv — 8424 V
3776 V — 4,224 V
1.876 V — 2,124 V
—24 mV 24 mV
—-1.876 V — —2.124 V
-3776 V — 4.224 V
—7.676 V — —8.424 V

Abovam
Ll S

|
=]
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PERFORMANCE TESTS

4-13 PULSE CHARACTERISTICS A %

SPECIFICATION

Transition times {10 % to 90 %}: < 10 nsec
Preshoot, Overshoot, Ringing: + 5 % of amplitude (> 0.16 Vpp)
* 10 % of amplitude (< 0.16 Vpp)

SAMPLING

50 o LOAD
20 4B ATTENUATOR

Figure 4—4. Pulse Characteristics Test Set-up

EQUIPMENT
Sampling oscilloscope
Cable assembly 2 x BNC
Feedthrough termination 50 £2
Attenuator 20 dB

ﬁ
m

PROCEDURE
Connect the equipment as shown,

Set 8111A as follows:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
OUTPUT MODE
FREQUENCY

Set scope so that one cycle fills the display.

leading edge < 10 nsec
trailing edge < 10 nsec
pulse perturbation < £ 5 % of amplitude
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PERFORMANCE TESTS

4-14 SINE CHARACTERISTIC (¢ «
SPECIFICATION

Sine {normal mode, 50 % duty cycle, sym) )
THD | <1 %[ —40 dB ], (10 Hz — 99.9 kHz) - May increase by 3 dB
<3%[—30dB ], (100 kHz — 999 kHz)| below 10°C.

for> 1 MHz to 20 MHz harmonic signals more than 26 dB below fundamental.

DISTORTION/SPECTRUM
8111A ANALYZER[ANALYSER

1
8

8]

Figure 4—5. Sine Characteristics Test Set-up

EQUIPMENT
Distortion analyser/Spactrom-Analysar
Cable assembly BNC to Banana
Feedthrough termination 50 £2
PROCEDURE

Connect the equipment as shown.

Set 8111A as follows:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
FREQUENCY
OUTPUT MODE

Either, set the distortion analyser front panel controls as required {Distortion, Range—dB /%, input range etc.)
or, if using a spectrum analyser, tune it for minimum display amplitude and adjust gain so that fundamental
corresponds to 0 dB. Verify that the 2nd and 3rd harmonics do not exceed the —42 and —47 dB levels
respectively. ’

Vearify that THD < 1%
Y VE12 +E3 + E3 +
THD = - 100 %

where Eq = fundamental voltage amplitude and E4, Eo etc are the 2nd, 3rd etc. harmonic amplitudes.

Y

When the harmonics are expressed in dB_the formula becomes:
[FAT Az AZ
THD = V30704 1010 + 100 + .. -100%

where Ay = first harmonic in dB etc.

Change 8111A frequency setting to 500 kHz.

Verify that 2nd and 3rd harmonics do not exceed the —32 dB and —37 dB levels.
Verify that THD < 3 % using previously stated formula.

Change 8111A frequency setting to 20 MHz.

Verify that all harmonics are less than —26 dB.
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PERFORMANCE TESTS

a

N 0
4-15 DUTY CYCLE
SPECIFICATION

Variable range: 10 % to 90 % (1 Hz to 999 kHz)
50 % fixed {1 Hz to 20 MHz)

Accuracy: =+ 1 digit, 50 % fixed
* 3 digit, 20 % to 80 %
+ 6 digit, 10 % to 20 % and 80 % to 90 %

v

COUNTER

I
__©

50 2 LOAD T

Figure 4—8. Duty Cycle Test Set-up

EQUIPMENT
Counter
Cable assembly BNC
Feedthrough termination 50 2

lé
E
.ﬁ

PROCEDURE

Connect the equipment as shown.

Set 8111A as follows:

INPUT MODE

FUNCTION

AMPLITUDE

AMPLITUDE ATTENUATION
FREQUENCY

VAR DUTY CYCLE

Set counter to Tl avg, Slope A+, Slope B— measurement.
Set 8111A Duty cycle and verify counter duty cycle reading as follows:

B111A COUNTER READING

4
10 % 4 Msec — 16 Msec C Kb
20 % 17 Msec — 23 Msec kLC

50 % 49 Msec — 51 Msec ]

80 % 77 Msec — 83 Msec

90 % 84 isec — 96 Msec
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PERFORMANCE TESTS

{7
4-16 WIDTH /// (. *+
f

SPECIFICATION

Range: 25 nsec to 100 msec
Accuracy: t 5 % of setting + 2 nsec

COUNTER

L1

N
50 0 LOAD T

SAMFPLING
SCOPE

0

Q 0o
50 ¢ LOAD
20 dB ATTENUATOR

Figure 4—7. Width Test Set-up

EQUIPMENT
Counter
Sampling scope
Cable assembly 2 x BNC
Attenuator 20 dB
Feedthrough termination 50 £2

PROCEDURE
Connect the equipment as shown in Figure 4—7--1,

Set 8111A as follows:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
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% PERFORMANCE TESTS

i

Set Counter to T.1 avg, Slope A+, Slope B— measurement.

Set 8111A Width and verify counter T.1 reading as follows:

8111A COUNTER READING

5 kHz 100 nsec 93 nsec 107 nsec
999 nsec 948 nsec 1051 nsec

5 kHz 1 Hsec 0.948 Lisec 1.052 lisec
9.99 usec 9.498 Lisec 10,5 Usec

BkHz 10 usec 9.50 l4sec 10.5Usec
99,9 usec 94,99 usec 104.94 sec

500 Hz 100 usec 9% usec 105 Usec
999 usec 949.9 usec 1049 tsec

50 Hz 1 msec 0.95 msec 1.05 msec
9,99 msec 9,499 msec 10.49 msec

10 msec 9.5 msec 10.5 msec
99.9 msec 94.9 msec 104.9 msec

Connect the equipment as shown in Figure 4—7—2.

Set 8111A as follow:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
OUTPUT MODE
FREQUENCY

Set scope so that one cycle fills the display.

Set 8111A Width and verify sampling scope width reading as follows:
8111A SAMPLING SCOPE

25 nsec 21.75 nsec — 28.25 nsec
100 nsec 93 nsec — 107 nsec
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Performance Tests

7
4-17 TRIGGER, GATE, BURST /

SPECIFICATION

Each input cycle generates a single output cycle.

REAL-TIME
SCOPE

PULSE GENERATOR

o ol Ledl g

Figure 4—8. Trigger, Gate and Burst Test Set-up

EQUIPMENT

Pulse generator
Realtime scope

Cable assembly 3 x BNC
2 x Feedthrough termination 50

PROCEDURE (Trigger)

1.

Connect the equipment as shown.

Set B111A as follows:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
OUTPUT MODE
FREQUENCY

Set pulse generator to 1 kKHz and 100 nsec width.

Check on scope for 8111A output signals.
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PERFORMANCE TESTS

i
PROCEDURE (Gate) {/-/‘

Connect the equipment as shown.

S5et 8111A as follows:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
OQUTPUT MODE
FREQUENCY

Set pulse generator 10 1.0 kHz and 500 usec width,

Check on scope for 8111A cutput signals.

I

¥

PROCEDURE {Burst)
Connect the equipment as shown.

Set 8111A as follows:

INPLIT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
DUTPUT MODE
FREQUENCY

Set pulse generator to 1 kHz and 100 nsec width.

Check on scope for 8111A output signals,
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VCO-MODE

DC-POWER-SUPPLY COUNTER

1 Od |

Figure 4—9. VCO-Mode Test Set-up

EQUIPMENT
DC Power Supply
Counter
Cable assembly BNC and BNC-Banana
2 x Feedthrough termination 50

PROCEDURE
Connect the equipment as shown,

Set B111A as follows:

INPUT MODE
FUNCTION
DUTY CYCLE
AMPLITUDE
OUTPUT MOCDE

Set counter to frequency.

Set DC Supply for .1 to 10 V and verify counter frequency (typical).

DC POWER SUPPLY 8111A COUNTER

AV .10 kHz .10 kHz
TV 1.00 kHz 1.00 kHz
10 Vv 10.00 kHz 10.00 kHz
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PERFORMANCE TESTS RECORD

Hewlett-Packard Company Instrument Serial No.
Model 81 11A/8111A Option 001 Tested by
Pulse/Function Generator Date

Paragraph Test Description and
parameter values

Result

Minimum

Actual

Maximum

Freguency
1 Hz
9.99 Hz

10 Hz
99.9 Hz

100 Hz
999 Hz

1 kHz
9.99 kHz

10 kHz
999 kHz

100 kHz
9499 kHz

1 MMz
9.99 MHz

10 MHz
20 MHz

0.900 Hz
9.000 Hz

9.500 Hz
95.000 Hz

95.00 Hz
950.00 Hz

0.950 kHz
9.950 kH:

9.950 kHz
95.00 kHz

95.00 kHz
950.00 kHz

0.950 MHz
9,500 MHz

9.500 MHz
19.00 MHz

1.100 Hz
11.000 Hz

10.500 Hz
1056.00 Hz

105,00 Hz
1050.0 Hz

1.050 kHz
10.50 kHz
10.50 kHz
1065.00 kHz

105.00 kHz
1050.0 kHz

1.060 MHz
10.50 MHz

10,50 MHz
21.00 MH:

Amplitude and Attenuation
Amplitude

Square

16 Vpp
10 Vpp
1.6 Vpp

Triangle

16 Vpp
10 Vpp
1.6 Vpp

Sine

16 Vpp
10 Vpp
1.6 Vpp
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PERFORMANCE TESTS RECORD

Performance Tests

Paragraph
No.

Test Description andd
parameter valuas

Minimum

Maximum

4—11 cont’'d

Amplitude and Attenuation
Attenuation

10 Vpp

=20 d8 (1 Vpp)

—40 dB (100 mVYpp)
—60dB (10 mVpp)

Offset

gv
4V
2V
ov
-2V
-4V
|8V

Pulse Characteristios
leading edge
trailing edge

pulse pertubation

= 10 nsec yes l:]
= 10 nsec yes [::I

= 1 5% of amplitude yes [:I

Sine Characteristics {Harmonic level)
Frequency

9.99 kHz {2nd Harmonic)

9.99 kHz (3rd Harmaonic}

9,99 kHz (THD}

500 kHz (2nd Harmonic)
600 kHz (3rd Harmonic)
600 kHz (THD}

20 MHz {worst Harmonic)

Duty Cycle

10 %
200%
5O %
80 %
90 %
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PERFORMANCE TESTS RECORD

Paragraph Test Description and
No. parameter values Minimum Maximum

4—16 Width

5 kHz 100 ns 93 ns
299 ns 948 ns
5 kHz 1 s 0.948 us
9,99 us 9,498 us
5 kHz 10 ps 9.80 us
99.9 us 94,99 us

500 Hz 100 ps 85 ps
999 us 949.9 us

50 Hz 1 ms 0.95 ms
9.99 ms 9499 ms

b Hz 10 ms 2.5 ms
29.9 ms 94.9 ms

2bns 21.78 ns
100 ns 43 ns

Trigger, Gate, Burst
Trigger Output Signals
Gate Qutput Signals
Burst Output Signals

VCO Mode
01V 0.10 kHz
1.0V 1.00 kHz
10V 10,00 kH2
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Adjustment Procedure

SECTION V
ADJUSTMENT PROCEDURE

5-0 GENERAL

The adjustment procedure is divided into the following
sections:

1. Power supply regulator para. 5-1
2. Pre-adjustment para. 5-2
3. Voltage Controlled Oscillator para, 5-3
4, Shapet para. 5-4
5. Width generator para. 5-5

If the complete instrument needs to be recalibrated, it is
recommended that the adjustments are made in the se-
quence as listed above.

tfonly a partof the instrument has to be recalibrated, for
example after replacement of a faulty component cn a
board, the procedure should be started at the appropriate
paragraph. Subsequent sections must be checked
through and adjustments made if necessary. Checking
and/or adjustment of values in previous sections is neces-
sary only inthe case of the Shaper board since it requires
inputs from the VCO which might need to be adjusted for
correct Shaper board calibration after repair or replace-
ment.

NOTE the following points:

Allow the instrument a 15 minute warm-up time with
closed cover. Keep cover closed between adjustments.

An adjustment points location diagram (Figure 5-4) is
given at the and of this section.

Allmeasurements are mada at the 8111A output except:

- Power Supply output voltages

- Control voltage for VCO

which are made at special testpoints.

All specification of the 8111A apply with 50 Ohms load
resistance, so ensure that the 8111A output is terminated
with 50 Ohms during amplitude and transistion time
measurament

51 POWER SUPPLY REGULATOR
ADJUSTMENT

EQUIPMENT:
DvmMm

PROCEDURE

1. Connect DVM low terminal to ground{Dtest pointon
board A2 and measure the output voltages atthe other
A2 test points.

2. Adjust +5V via A2 R5 for +35V £10mV (TP+5V)

3. Adjust +15V via A2 R37 for +15V £10mV (TP+13V)

4. Measure -5.2V. it should be -56.2V £100mV (TP-5.2V)
Measure ~15V. It should be -15V 2200mV (TP-15V)
Measure -23V. It should be -23V £200mV (TP-23V)
Measure +23V. it should be +23V 200 mV (TP+23V)

52 PRE-ADJUSTMENT

EQUIPMENT:
Oscilloscope, 50 Ohm feedthrough.
Waveform pre-adjustments

PROCEDURE

1. Set B111A:

NORMAL
square

OFERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENCY (VERNIER)
DUTY CYCLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
QFFSET (VERNIER)
OFFSET ATTENUATOR
QUTPUT ATTENUATOR
OUTPUT MODE

approx. 2kHz
fixed 50%
approx. 8V
released

2 Connect 8111A outputto Scope. Make sure, that the
output is terminated with 50 Ohms.

2. Adjust A8 R33 for symmetrical square wave.

4. Adjust AB R14 for optimal square wave onh scope (mini-
mum distortion).

5. Disconnect Shaper Board A6 from connector. Adjust
A8 RES for QV 1mV baseline offset.
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Ampiitude pre-adjustment

8. Reconnact AS,
7. 3et B111A
AMPLITUDE (VERNIER})
8. Adjust A6 R6 for 16V+500mV displayed on scope.
9 Set8111A;
AMFLITUDE (VERNIER)
10. Turn A6 R27 fully CCW then adjustfor 1.6V +100mV.
11. Set 8111A ;
AMPLITUDE (VERNIER}
12. Kthe amplitude is not 16VES00mV, repeat steps Bto 11,
13. Set 8111A
WAVEFORM
14. Adjust A5 R10 for 16V+/-600mV.
The amplitude of the iriangle ghould be the same as the
amplitude of the square.

Triangle

5-3 vCO ADJUSTMENT

EQUIPMENT:
Counter, DVM, Fine adjustable Power Supply, Sampling
scope, 20dB Attenuator (2W)
PROCEDURE
1. Set 8111A ;

NORMAL
sguare

OPERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENCY (VERNIER)
DUTY CYCLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
OFFSET (VERNIER)
OFFSET ATTENUATOR
OUTPUT ATTENUATOR
OUTPUT MODE

Fixed 50% Duty Cycle Adjustment

2. Set Counter: TIME INTERVAL A3E Slope A/ Slope B o
COM A, Trigger level OV

i possible use an averaged T measuremernt over 100 time
intervals,

3. Connect 8111A output to Counter Input A.

4, Note value displayed by counter

5. Set Counter: Slope AN\ Slope B/

6. Adjust AS RE5 for same value as in 4.) £ 10ns.

Model 8111A

NOTE: This adjustment can also be made with the help ofa
spectrum analyser. For a 50% Duty Cyle the 2nd, 4th,et-
c..harmonics must disappear. This simplifies the minimi-
zing of the difference between NORM and COMPL mode.

Frequency Adjustment For Variable Duty Cycle
7. Set Counter to PERIOD A. f possible use an averaged
period-measuremertt over 100 periods.
8. Note value disptayad by counter,
9. Set 8111A;

variable
40-60%

DUTY CYCLE MODE
DUTY CYCLE (VERNIER)

10. Adjust A5 R0 for same value (as in 8,) £100 nS.

VCO Linearity adjustment

11. Set 8111A:

OPERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENCY (VERNIER)
DUTY GYCLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
OFFSET (VERNIER)
OFFSET ATTENUATOR
OUTPUT ATTENUATOR
OUTPUT MODE

released
SYM, NORM

12. Connect DVM between A5 TP3 and TP4. The position of
TP3 and TP4 is shown in Figure 5-1.

Figure 5—1.
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13. Connect 10V DC £50mV to EXT INPUT.

14. Note voltage between TP3 and TP4, displayed by the
DvM

15. Connect 100mV DC £0.5mV to EXT INPUT.

18, Adjust A5 RA0 for 1/100 of value (from 14.) on DVM.

17. Disconnect OVM from TP3/TP4,

Positive Slope Timing Linearity Adjustment

18. Set Counter:TIME INTERVAL A&B Slope A SIlope B~
COM A, Trigger level OV
19, Adjust A5 R86 for S000ps. £20ps.

Negative Slope Timing Linearity Adjustment

20. Set Counter; Slope A\.Slope BJS "
21, Adjust A5 R88 for 5000us +20us.
22, Disconnect the external voltage.

Frequency Adjustment (1Hz-1000kHz)

23, Set8111A:

QPERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENGY (VERNIER)
DUTY CYGLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
OFFSET (VERNIER)
OFFSET ATTENUATOR
QUTPUT ATTENUATOR
OUTPUT MODE

NORMAL,
square

10.00kHz

released
released
SYM, NORM

24, Set Counter:FREQENCY A,
Adjust A5 R54 for 10.00 kHz +0.1kiHz

Variable Duty Cycle Display Adjustment

25, Set B111A:

variable
as required

26. Set Counter: TIME INTERVAL AmB, Slope A/ Slope BT,
COM A, Trigger level OV
If possible, use an averaged time interval measurement
aver at least 10 time intervals.

27. Adjust 8111A DUTY CYCLE VERNIER for 50ps £0,1us
on counter,

28, Adjust Ab RE8 for 50% duty cycle displayed by 8111A.

Adjustment Procedure

Overshoot & Transition Time

29 Set B111A;
OPERATING MODE NORMAL
WAVEFORM square
FREQUENCY RANGE
FREQUENCY (VERNIER)
DUTY CYCLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
QFFSET (VERNIER)
OFFSET ATTENUATOR
QUTPUT ATTENUATOR
QUTPUT MODE

approx 2MHz
fixed 50%

released
reieased
POS NORM

30. Connect 8111A outputto sampling scope as shownin
Fig. 5-2

SAMPLING SCOPE

20dB ATTENUATOR &
S0 FEEDTHRAUGH

Figure 5-2
31, Adjust ABC14 for overshoot «5%.
32 Set 8111A:
OFFSET (VERNIER)
QUTPUT MODE
33. Check that overshoot <H%.
34, Set B111A:
AMPLITUDE (VERNIER)

OFFSET (VERNIER)
OUTPUT MODE

35, Check that transition times =10nS.
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Flatness
36. Set 8111A:

NORMAL
Triangle
100-1000kHz
approxb500kHz
fixed 50%

OPERATING MODE
WAVEFORM
FREQUENGCY RANGE
FREQUENCY (VERNIER)
DUTY CYCLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
QOFFSET (VERNIER)
OFFSET ATTENUATOR
OUTPUT ATTENUATOR
QUTPUT MODE

37. Adjust Input Vernier of the Sampling scope for a 100%
display of the waveform.

38. Set B111A;
FREQUENCY RANGE

39. Adjust AS R5 for low level -4%.
Adjust A5 R8 for high level -4%.
Frequency Adjustment (10-20MHz)

40. Set 8111A:
FREQUENCY (VERNIER)

41. Set Counter: FREQUENCY A.
42. Connect 8111A output to Counter Input A
43. Adjust A5 C3 for 20 MHz 30.2MHz.

Frequency Adjustment (1-10 MHz)

44. Set 8111A:;
FREQUENCY RANGE
FREQUENCY (VERNIER)

45. Adjust A5 R52 for 10MHz +0.1MHz.
Repeat 30-45 twice.

5-4 SHAPER ADJUSTMENT

EQUIPMENT:
DVM, Lowpass filter as shown in Figure 5-3 4 Scopse,
Spectrum analyser (Distortion analyser)

Model 8111A

PROCEDURE

Square Amplitude Adjustment
1. Set 8111A:

OPERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENCY (VERNIER)
DUTY CYCLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
OFFSET (VERNIER)
OFFSET ATTENUATOR
OUTPUT ATTENUATOR
OUTPUT MODE

NORMAL
square

released
SYM, NORM

2. Set DVM to AC, 10V Range.

3. Connect 8111A output to DVM input.
4. Adjust A 6 R24 for maximum amplitude
5. Set 8111A:

AMPLITUDE (VERNIER)
6. Adjust A6 R6 for 8V 400 mV.

Square Normal/Complement Error

7.SetDVM to DC, 10V Range. Use DVM builtin
filter function, otherwise use set-up as shownin
Figure 5-3

oM
I
O

JRSSUT—— |

Figure 5-3

8. Change 8111A QUTPUT MODE from NORM to
COMPL and back.

9. Check that the difference between NORM and
COMPL does not exceed 10mV. If necessary
adjust A6 R16 for minimum difference.

Symmetry Adjustment

10. Adjust A6 R33 for QV +10mV.
11. Set 8111A;

AMPLITUDE VERNIER

12. Adjust A6 R23 for OV =10mV.

o K

===
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Minimun Amplitude Adjustment

13, Set DVM to AC, 10V Range.
14, Adjust A6 R27 for 8256mV +5mV

NOTE: Steps 6 and 14 are interdependent and must there-
fore be repeated until the values are within tolerance.

Triangle Amplitude Adjustment
15, Set 8111A:

WAVEFORM
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
OUTPUT MODE

16. Set DVM to AC.
17. Adjust A5 R10 for 4.62V +0.1V,

THD Adjustment

18. Set 8111A:

OPERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENCY (VERNIER)
DUTY CYCLE
AMPLITUDE (VERNIER)
AMFL ATTENUATOR
OFFSET (VERNIER)
OFFSET ATTENUATOR
QUTPUT ATTENUATOR
QUTPUT MODE

19, Connect 8111A to a spectrum analyser and
agjustits input amplifier 50 that the fundamental
equals QOdB on display.

20. Adjust A6 R10/R17 for THD =<1%

AG R10 varies the 2nd harmonic. It should be =*42dB

AG R17 varies the 3rd harmonic. It should be «=47dB

NOTE: For this adjustment the use of a distortion analyser

enables a direct readout of the THD percentage value,

Sine Amplitude Adjustment

21, Connect 8111A output 1o DVM input.
22, Set DVM to AC, 10V Range
23. Adjust A6 R18 for 5.66VL0.2V.

Adjustment Procedure

Triangle Normal/Complement Error

24, Set B111A:

NORMAL
Triangle
1-10kHz

OPERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENCY (VERNIER)
DUTY CYCLE
AMPLITUDE (VERNIER)
AMPL ATTENUATOR
OFFSET {(VERNIER)
OFFSET ATTENUATOR
QUTPUT ATTENUATOR
QUTPUT MODE

25 Set DVM to DC, 10V Range. Use huilt-in filter or
set-up as shown in Figure 5-3+

26. Change output mode from NORM to COMPL and
back.

27. Adjust A6 R15 for minimum difference between
NORM and COMPL output mode

Sine Normal/Complement Error

28. Set B111A:
WAVEFORM

29, Change outputmode from NORM to COMPL and
back.

30. Adjust A6 R14 for minimurn difference between
NORM and COMPL output mode,

POS/NEG-Baseline Adjustment
31. Set 8111A;

WAVEFORM

AMPLITUDE (VERNIER)

AMPL ATTENDATOR .. ... .. c.ovoinnns L
OUTPUT MODE NORM ,POS/NEG as reqguired

32. Connect 8111A output to scope input.

33. Set Scope to 0.02V/Division.

34. Adjust A6 R36 for minimum baseline difference
between PO5 and NEG output mode.
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55 WIDTH ADJUSTMENT

EQUIPMENT:
Counter

1. Set 8111A;

OPERATING MODE
WAVEFORM

FREQUENCY (VERNIER)
WIDTH RANGE

AMPLITUDE (VERNIER)

AMFL ATTENUATOR

OFFSET (VERNIER)

OFFSET ATTENUATOR

QUTPUT ATTENUATOR released
QUTPUT MODE SYM, NORM

2. Set Counter: TIME INTERVAL A=B Slope A/
Slope B\COM A Trigger level QV

If possibie use an averaged Tl- measurement over at least
10 time intervals,

3. Set A4 R34 to its mid position.
4. Adjust A4 R41 for 40ps 0 4us.
5 Set B111A:

4. Adjust A4 C1 for 400ns +4ns.
7. Set 8111A:

8. Connect 8111 AQUTPUT to a sampling scope
(uze 20dB attenuator)
9. Adjust A4 R34 for 100ns +2ns.
10. Set 8111A;

WIDTH (VERNIER)

11. Check pulze width for 26ns +2ns

Model 8111A
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100ms- 1S
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Replaceable Parts

SECTION Vi
REPLACEABLE PARTS

6—1 INTRODUCTION

62 This section contains information for ordering
parts. Table -1 lists abbreviations used in the parts lists
and elsewhere in the manual. Table 6—2 contains the
names and addresses that correspond to the manufacturer
cade numbers. Table 6-=3 lists all replaceable parts in
reference designator order.

6—3 ABBREVIATIONS

Gt Table 61 lists abbraviations used in the parts
tists, schematics and elsewhere in the manual. In some
cases two forms of the abbreviations are used, one all in
capital letters, and one partial or no capitals, This oceurs
because the abbreviations in the parts lists are always all
capitals. However, in the schematics and other parts of
the manual, the same abbreviations may have upper and
lower case |etters,

6—5 REPLACEABLE PARTS

66 Table 6—3 is the list of replaceable parts and
iz organised as follows:

a. Mainfrarme (chassis) parts in alphanumerical
order by reference designation,

b. Electrical assemblies and their components
in aipha-numerical order by reference designa-
tion,

Reference designators are of the form ABRO i.e. resistor
9 assembly 5. The blue pages at the end of this section
list the parts required for Option 001,

6-7 The information given for each part consists
of the following:

a. The Hewlett-Packard part number,
b. The description of the part.
&. Part numbaer check digit {CD),

68 ORDERING INFORMATION

6—9 To order & part listed in the replaceable parts
table, quote the Hewlett-Packard part number {with
check digit), indicate the gquantity required, and address
the order to the nearest Hewlett-Packard office (list of
Sales/Service offices at the rear of this manual}, The
check digit will ensure accurate and timely processing

of vour order.

6-10 To order a part that is not listed in the replace-
able parts table, include the instrument model number,
instrument serial number, the deseription and function

of the part, and the number of parts required, address

the order to the nearest Hewlett-Packard office.

6-11 DIRECT MAIL ORDER SYSTEM{USA)

6-12 Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages of
using the system are as follows:

a. Direct ordering ard shipment from the
HP Parts Center in Mountain View, California.

b. No maximum or minimum on any mail
order {there is a minimum order amount for
parts ordered through a local HP office when
the urders require billing and invoicing}.

c. Prepaid transportation (there is a small
handling charge for each order}.

d. No invoices — 1o provide these advantages,
a check or money ordet must accompany
each order,

6—13 Mait order farms and specific ordering infor-
rnation is available through your local HP office. Addresses
and phone numbers are located at the back of this maruat.
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Table 6—1. Abbreviations for Replaceable Parts List

Replaceable Parts

assembly

. . attenuator; isolator;
termination

fan; motor

battery

capacitor

diode; diode
thyristor; varactor
directional couplaer
delay line
annunciator;
signaling device
(audible or visual};
lamp; LED

ampere
alternating current
. accessory
adjustmant
analog-to-digital
audic frequency
automatic
frequency contral
aytomatic gain
cantrol
aluminum
automatic level
control
amplitude modula-
tion
amplifier
. automatic phase
control
assembily
auxiliary
average
Amaerican wire

balance
binary codect

beryHium
copper
beat frequency
ascillatar
binder head
breakdown
bandpass
bandpass filter
brass
backward-wave
oscillator
calibrate
. counter-clockwise
caramie
channel
centimeater
cabinet mount only
coaxial
coafficient

composition

complete

conngctor

cadmium piate

cathode-ray tube

complementary
transistor logic

REFERENCE DESIGNATIONS

miscellanecus
aelectrical part

hardware

circulator

. slectrical connector
[stationary portion);

coil; inductor

miscellaneous
mechanical part

P . .. . electrical connector

{movable portion};
plug
transistor: SCR;
triode thyristor
rasistor
thermistor
switch

thermocoupte

test point

integrated circuit;
microcircuit

electron tube

ABBREVIATIONS

continuous wave
clockwise
centimetar
digital-to-analog

decibel referred
to T mwW
direct current
deg . . degree (temperature
interval or difference)
..9 . . . degree {plane angle}
degree Cealsius
{centigrade)
. . degree Fahrenheit
degree Kelvin
deposited carbon
detector
diameter
. . diameter {used in
parts list)
DIFF AMPL. . . differantial
amplifier
division
double-pola,
double-throw

. . doubls sideband
diede transistor
logic
DVM . . . . digital voltmeter
FCL . ... amittar coupled
logic
EMF . . electromotive force
efectronic data
processing
alectrolytic
encapsulated
external
farad
..... «. . field-effect
transistor
flip-flop
flatt head
fillister head
frequency modulation
front panel
frequency

gram
germanium
gigahertz

ground(ed)

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

heterodyne
hexagonal
head

high frequency
Mercury
high
Hewlett-Packard
high pass filter
hour {used in
parts list)
high voltage

integrated circuit
inside diamater
intermadiate
frequency
impregnated

incandescent
include(s)
input
insulation
internal
kilogram
kilohertz

kilovolt

pound

inductance-
capacitance

. . light-emitting diode

low frequency

left hand
limit
iinear taper (used
in parts list}

LK WASH . . . lock washer
LO . . . low; local oscillator
LOG . . . logarithmic taper
{used in parts list)
togarithm(ic)
low pass filter
{ow voltage
meter {distance)
milliampere
maximum
megohm
. meg (1061} (used

in parts list)

MET FILM ., . . . metal film

MET OX . . .
MF . ..

voltage regulator;
breakdown dicde
cable; transmission
path; wira
socket
crystal unit {piezo-
elactric or gquartz)
. tuned cavity; tuned
circuit

metallic oxide
medium frequency;
microfarad (used in
parts list)
manufacturer
milligram
megahertz
millihenry

minimum
minuta (time)
minute (plane

. . miniature
mitlimetar
modulator

momaentary

rnetal-oxide
samiconductor

millisecond

mounting

meatar (indigating

davice)

tmillivolt

millivolt, ac

millivolt, de

. miilivelt, peak

miliivelt, peak-

millivolt, rms
milliwatt
multiplex

. . microampera
, microfarad
microhanry

micromho

microsecond

microvelt

microvalt, ac

microvolt, dc

. microvolt, peak-
to-peak

. microvolt, rms

microwatt
nanoampere

no connection
norrmally closed
neon

negative
nanofarad
nickel plate
narmalily cpen
nominal

] i E
s - - 3




Model 8111A

Table 6—1. Abbreviations for Replaceable Parts List {(cont’d)

Replaceabhle Parts

narmal
negative-positive-
negative
NPQ . . . . negative positive
zero (zero tempera-
ture coetficient)
NRFR . . not recommended
for field replacement
not separataly
replaceable
nanosecond
oW nanowatt
OBD . order by description
oL ... outside diameter
oval head
OF AMPL . . . . operational
amplifier
option
oscillater
oxide

e . ahm
. peak {used in parts
tist)
pulse-amplitude
modulation
printad circuit
. pulse-code modula-
tion; pulse-count
modulation
pulse-duration
modulation
picofarad
phosphor bronze
Phillips
positive-intrinsic-
negative
peak inverse

phase lock
phase lock
oscillator
. phase modulation
positive-negative-
positive

paolystyrena

porcelain

. . positive; peosition(s)
{used in parts list)

position

potentiometer
peak-to-peak
peak-to-peak (used

in parts list)
pulse-position

modulation
PREAMPL . . . preamplifier
PRF. . . . . pulse-repetition

frequency

PRR ., .. . pulse repetition

picosecond
paint
pulse-time
modulation
pulse-width
modulation
peak working
voltage

rgsistance-capacitance
rectifier

regulated

. replaceable

radio frequency

radio frequency
interference

round head, right

rasistance-
inductance-
capacitance

rack mount only

root-mean-square

read-only memory
rack and panel
reverse working
voltage
scattering parameter
second {time)
second {plane angle}
slow-blow {fuse)
(used in parts 1ist)
silicon controlled
rectifier; screw
selenium
sections
semicon-

silicon
silver

. signal-to-noise ratic
single-pole,

double-throw
spring

split ring

. single-pole,
single-throw

single sideband

stainless steel

square

. standing-wave ratio

synchronize

. timed (slow-blow fusae)

tantalum

temperature
compensating

time delay

terminat

thin-film transistor

toggle

thread

through

titanium

toterance

trimmar
L . transistor
. transistor-transistor
logic
television
television interference
traveling wave tube
micro (106) (used
in parts list)
UF . . . microfarad (used in
parts list}
UHF . . ultrahigh frequency
unregulated

volts, ac

variable

. voltage-controlied
osciliator

volis, dc

vDCW . . vols, dc, woerking

{used in parts tist)

volts, tiltared

variabla-frequency
oscillator
very-high fre-

volts, peak

volts, peak-to-peak

. . VOIts, rms

. voltage standing
wave ratio

voltage tuned
oscillator

Vacuum-tube
voltmeter

working inverse
voltage
wirewound
without
yttrium-iron-garnet
characteristic
impedance

MULTIPLIERS

Abbreviation Prefix Multiple

tera 1012
giga 109
mega 106
kilo

deka

deci

centi

milki

micre

nano

pico

femto

at1o 10 —18

O +T Dtanﬂ.%rgo—l

NOTE

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




Repiaceable Parts

ABPUSE & SWITCH BD)

A1 1421
[MOT HERBQARD]

A2
[REGULATOR BD]
{BURST B0 OPTION 00 ONLY

Ab
IWIDTH BD}

A1 (A30) ; 46
{DISPLAY BOI P ISHAPER BO)
o AQ{EURST MO, CONTROL BOL
GPTION 001 OMLY A7
ICONTRCL 8D

NOTE: BOARD NUMBERS IN BRACKETS e.g. (A30)

ARE APPLICABLE TO OPTION 001 ONLY.
A10 & A1t {A30 & A31) ARE SUB-ASSEMBLIES OF

A40 & A41 RESPECTIVELY.,

NOTE: DETAILS ON REMOVAL OF THE COMPLETE
FRONT PANEL ASSEMBLY ARE GIVEN IN
SERVICEBLOCK 3

Figure 6—1. Frame Parts and Board ldentification Diagram
{Instrument shown with Option 001 fitted)

66




AL OF THE COMPLETE

SUB-ASSEMBLIES OF
RE GIVEN IN

BRACKETS e.g. {A30)
N 001 ONLY.







Mode! 8111A

Tabie 6~3. Replaceabls Paris

Replaceable Parts

REFERENCE
DESIGNATOR

H-P
NUMEER

PART

DESCRIFTION

REFERENCE
DESTGNATOR

H-P PART
NUHMBER

DESCRIPTION

FRAME

Ali )} SEENOTE

ALz
Al3

e

cl

Fl
F2

J1
2
J3

L
L2
L3

MP1
MP2
MP3
MP4
MP5

MP&
MF7

MPg
MP9
MP10
MP11
MP12

MP13
MP14
MP15
MPLE
MP17

MP1g
MPL19
MP20D
MP22
MF23

MP24
MP25
MP26
MP27
Mp23

MP249
MP30
MP31
MP32
MP33

MP34
MP35
MP36
ME37
MP3 8

——

WAL Wtaw ek o |

W U AW S cod ~J LA

Qoo oooo0
COCA OO0 O OO OO 00 OO

02111-665

— ke w— — —

0160-4323

2110-03860
2110-0421

1250-0118
1250-0118
1250-0118

9170-0013
$170-0013
9170-0013

4040-1968
08111-002
DE111- 012

5001-0438
3020-8830
%040-720)

5040-7203
5040-7222
5040-5301
5041-0%31
8l20-1689

1460-1345%
QB1l11-002
0370-1005
2950-0072
0535-003¢

08111-225
0360-1190
2190-00186
2850-0043
2190-00867

MO RO AR

13
al
08
09
10
0l
02
04
05
06
a7
Q2
Qs
01
02
01

02

01

AY-MOTHER
AY-REGULATOR
AY-WIDTH GEN
AY VGO

AY SHAPER

AY-CONTROL
AY=-DUTPUT
AY-DISPLAY
AY-SWITCH UPR
AY-SWITCH LOW

AY-3W & FUSE
C-F 0.047UF 20%

FUSE .75A
FUSE L 375%A 250V

CONN BNC BLKHD
CONN BNC BLKHD
CONN BNC BLKHD

CORE FERRA .375
CORE FERRA .375
CORE FERRA 375

PANEL FRONT
PANEL SUB
BRACKET-SUB-PNL
BRACKET-5UB PNL
BRACKET-SUB-PNL

ERKT=-FRONT
BRKT-BOTTOM
BRKT-POWER
BRKT-XFMR
BRKT-SIDE LEFT
ERKT-SIDE RIGHT
HT-SNK-XSTR

HT-5NK QUY HLDR
COVER TOP

COVER BOTTOM
HEATSINK REAR
FRAME FRONT

FRM REAR (MODIFY)
COUPLER PWR SW
TRIM STRIF

SIDE STRUTS
FOOT

TRIM STRIP

RR FEET NON-SKID
PUSH ROD-5W

KEY

PWR CORD SET

TILT STAND
PANEL REAR

KNOE BASE PTR
NUT HEX ,25-32
NUT HEX M7X0.75

RING

TERM-LUG SLDR
WASH-LOCK INT3/8
NUT-HEX .375-32
WASH-LOCK . 4081ID

0590-0836
QB111-DOG0G
0340-1041

1853~0212
1854-0368
1853-0212
1354-0363

3101-0851
3101-126]

DB1l1l-6l1101

0811l1-61601
08111-61502

0eeB—8827

MP39
MFP40
MP42

NUT 1/4-40
SHIELD FUSE
INSULATOR

XSTR 2N5192 sI
XSTR 2NE191
XSTR 2N5194 S5t
XSTR 2NS191

CAP PUSH BUTTON
W PETN SPDT

XFMR-PWR

CBL AY SIG OUT
CBL AY TRIG OUT

R=—F 1M 1 % .125W

*NOTE: A0 & A11 ARE 5U8 ASSEMBLIES OF Ad0
AND AHE NDT SEPAHATELY AVAILABLE,




Model 8111A

Table 6=3, Replaceable Parts {cont'd)

Replaceable Parts

H-P PART
NUMBER

DESCRIPTION

REFERENCE
DESIGNATOR

c
D

H-F FART
NUMBER

DESCRIPTION

O e 00 00 o0 o ~F ~I L]

ALy Lo bl P P (D (e ekl g ]

08111-66501

[ L I I I B |

L=} R3S [ NLU N N TN [ o } La LI L LD

0180
0180
0l80
0LBO
1901
1906
1251
1251
12%1
1251
1251
1251
1251
1251
Q757
0757

-0187
0812-0045%
0812-0045
0757-0731

0757-0731
0Bl1-2455
DB1l1-2455
0757-0280
0757-0280

B757-0280
0757-0280

BD AY-MOTHER

-F ELCO 6300UF
-F ELCO 47006UF
-F ELCO 3300VF
-F
Q

ELCO 3300VF

IO AY-SI 100V
DIO-FULL WAVE EBR

CONNECTOR, 5 PIN
CONN PC ZECONT R
CONN PC 3BCONT
CONN PC 3BCONT
PC 3BCONT

PC 36CONT
PC 36CONT
25 CONT

1.5K1%  5W
1.5K1% . SW
.15 5% 3W
.15 5% 3W
825 1% .25W

825 1% 25W
2 1%
2 1%
1K1%
1K1%

1K1%
1K1%

| I I S R | | IO B B B |

AR AADDR DI

MM MMM Mt

L O L0 e

Sd ) b b e e et et s bk et e e e 0

QE1l11-66502

0180-0228
0160-3724
6180-3163
01B0-436%5
0160-2306

D180-2207
0140-0193
0180-3156
d140-0188
0180-3158

0180-0291

1l90i-1098
1901~-1098
1901-1098
1901-1098%
1501-10898

1801-1088

1301-1098
1901-1098

4040-074%
4040-0750
1205-0285
1205-0265

2]
v

AY-REGULATOR

22UF 15V
S47UF 40V
220UF 10V AL
470PF 5%
27PF %% 30QV

100UF 10V
22PF 300V
ELCO 4TUFE3V
i50PF 300V
ELCO 47UF&3YV

1UF 35V

DIO-SWIT.

DIO-SWIT,
DIO-SWIT,
DIO-SWIT.
DIO-SWIT.
DIO-SWIT.1N4150

DIO-SWIT.1N4150
DIO-SWIT.1N41%0

PC EXTR BD BLK
PC EXTR BD RED
HEAT-SINK
HEAT-SINK

MAMRREe RMOSAR RNOON DR RER R

LINRE l on WX ] Wm0 O

T 0 D~ ~] [ ]

1853-0036

1353-0038
1854-0215
18353-00356
1854-0637
1353-0214

0757-0349
D698-4483
0698-4458
0g98-3495
2100-3343

D6A8-4401

0757-0411
DGRE-3498
0698-3499

0E9E-4421
0698-3153
QE9E-4502
0598-6887
0757-0G401

0757-0401
0B698-8461
0B98-8704
0B698-4521
0698-8038

0B98-3247
0757-0401
2100-3350
0757-02380
1810-0567

1810-0037

1826-0161
1826-0161
1826-0147
1826-0277

1902-0680
1202-0962
1902-0982

XSTR SI 2N34908
XSTR 81 2ZN2006
XSTR SI 2N3904
ASTR S5I 2N3906
XSTR 51 2219A
XSTR 2ZN2905A PNP

R-F 22.BKLl%

R-F 18 7TKl%

R-F 590 1% .125W
R-F 866 1% .125%W
-VAR 1G0 -+10%

9% .3 1%
ZB7K1% _125W
5.62K1%

L43K1I% . 125W
230 1K1% . 12%W

100 1% . 25W
100 1% .25W
332 1% 125W
40 . 2K1%
40 . ZK1%

249 1%
3.83K1%
64 9K1%
20.BK 5%

100 1% . 125W

100 1%
809K 1%

MM MMM T T MM T T

| I T B B |

125w

11 F 1

. 125W
.12%

. 125W

MANDAOAD WA A AMOADT A_WORD D

F 4.53K.25%

F 100 1% ,125%W
VAR 200 10%

F LIKL% . 1258W F
R=-NETWORK BX20K

R-NETWORK DIP

IC-1M 324N
IC-LM 324N
IC V RGLTR
IC LM 320 V RGLT

DIO 6.2V 5% .25W
DIODE ,ZENER
DIODE  ZEMER

T

11 1 1

LI DI R

03111-856504

0121-01865
0160-337%
0160-2454
016D-4348
0160-4580

Q160-4577
0160-4575
0160-0174
0160-0174
0160-43%6

BD AY-WIDTH GEN

7-25PF
22PF 5% 200V
6Z0PF 300V
6Z00PF 100V
_06BUF 1%

_BBUF 1% 40V
6. 8UF 2% 4QV
.47UF 28VCER
LA7UF 25VCER
33PF 5% 200V

OOOon00 OOoO0noo
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Table 6=3, Replaceable Parts {cont’d)

DESCRIFTION REFERENGE
DESIGNATOR

H-P PART
NUMEER

0698-4123
0757 -0401
0757 -0290
2100-335%0
0757-0418

Q757-0443
Q757-~-0442
0698-4423%
0698-4433
2100-3273

0757-0274
QEG3-324%

H-P PART DESCRIPTION

NUMEER

CL25W
C125W

LOLUF 1oov
JA7UF 25VCER
LUF _20% CER
§_8UF 35V TA
L01UF 100V

LLUF 20% CER
LUF 35V

S6PF S% 200V
. IUF 20% CER
LJIUF 20% CER

JLUF 20% CER
S5I 20V 10NS

LI
!’.‘i

. 125W
125w

E

0160-0576
0160-0576

0160-0576
1801-0047

L Of}ﬁﬁf;} leYelylyle]
M MMM MM

21K1%
0. 5K1%
C11KL%

15K 1%.12%

]
—
o

1801-1098
190)-1098
J30L-1088
1301-1098

1901-1098
1901-1098
19Q1-1098
1901-0179

9100-2251

DIC-SWIT.

InNals0

DIO-SWIT.IN4L150
DIO-SWIT.1N4150
DIO-SWIT.1IN4150

DIO-SWIT.INALSO
DIO-SWIT.1N4150
DIO-SWIT.IN4L150
DID SI 15V .75NS

COIL-CHOKE .22UH

D757-043
QE9g8-008
0757-044

0698-3432
0698-4014
0757-0442
Q757-0465
0757-0405

1
o
[y
[
=

K1% .12%W

.1 o1%
1% .125W

IC-DUAL QP
IC-DUAL OP
JC-LM 324N

!‘ o} !.d

IC-LM 324N
IC-3N74L5138

IC-ECL 10lo2
IC DGTL MC 10131
IC-DGTL LM3L1LH

DIODE-ZENER
DIO ZNR 10V 5%

[ I |

4040-0748 PC EXTR BD BLK
£040-0752 PC EXTR BD YEL

1254-07495 XSTR MPS5-HID
1854-0795 XETR MPS-H10
1854-07435 XSTR MPS-HLOD
1853-0036 X5TR S1 2ZN3908
1353-0036 XSTR SI 2N3906

1853-0036 XSTR SI 2N3906
I853-0036 XSTR SI 2ZN2808
1E53-0036 X5TR SI ZNI®06
1852-0036 XSTR 51 2N3906
1853-0354 XSTR

1853-0354 XSTR
18653-0036 XSTR
1853-0354 XSTR

0757-04Q7

E 1 1
!-5! E

R Weer W~~~ fpOmOWS GOWoWm OGS Ao on

| ol ol [l aad o [l o b
Lkl X S OO 00 ) CH 000
oo P B 2 P BRI PRI BRI
Mk RBROoOD Ooaom
o0 OO0 aos
W D000 R s
N PR A0
ok FBek N

l;.g g

Q8111-66505

0180-4383
0160-452)
0l21-0185%
0160-4318
-2875

BD AY VCO

6.8PF 200V
12PF 5% 200V

E

LELE o T - ]

3900PF 300V

5 -03FUF 2%

5 FIUF 2% 40V
S 3.8UF B3VDC
0 40UF 10V

4 18PF 200Y
0

0

0

o]
o
wn
oo
)
Y
=Y
[t}
A
I
-n

E

.O4TUF CER
AT7UF 25VCER

ATNAW XWVRDDA D00 o
D er~Iil MR CIbRI el
|l e B S S W W)
LM Ao N
SO0 O0oo0oo O

G
D
7
9
5
H
7
5
3
2
5
5
5
8
1
1
1
1
1
1
1
3
0
3
2
2
2
2
2
2
2
2
2
2
7
7
2
7
6
8
8
2
9
g
0
o
7
[

A/ DRI/ D
TR MR
o2o000 ooooo o

11

L lpt R EEL L B L o |

160-3879
0160-0575

]
e
o

[047UF CER

iLnLnon Lo ko

0698-3495
0698-3150
0658-3443
0698-4379
0639-0070

QE9%-0070
0889-0070
0699-0070
0689-0070
1810-0337

0757-0398

0160-0174
0160-0576
0160-3097
0l160-3379
0160-3879

1801-1098
13901-1098
1301-1028
1901-1098
1501-10%83

1901-0047

DIO-SWIT.1NA150

-47UF 25VCER
J1UF 20% CER
.47UF CER
DL1UE 100V
JOLUF 100V

~SWIT.IN4150
LANALS0
LIN4LS0
.1N4150

EE

DIC 5T 20V 10NS

0G698-3431 .
0757-0384 .1 1%
0698-3437 133 1% .125W
1310-0275% ETW 9XIKOHM

E

COIL-CHOKE . 18UH
PC EXTR BD BLK

9100-2250
4040-0748

Ll 3 O Pk S AD SO R

ADT[DN A[/A DDA

By T L R S S O T ol el el il o
tonf T LR et [ iy RN N D D

-‘/1

!




Maodel B111A

Table 5—3. Replaceable Parts {cont'd)

Replaceable Parts

H-P PART
NUMBER

CESCRIPTION

REFERENCE
DESIGNATOR

g

H-P PART
NUMBER

DESCRIPTION

ARG @l RS DENRD OREND NOWOW NO RS @SNORNE BRNEE SNXOARA el PR RNNReE O o0

4040-0753

i854-0392
1853-0086
1853-0086
1853-00886
1853-00886

1853-0354
1353-0354
1854-0215

0757-0384
2100-3352

0757-0428
0757-0428
2i00-3352
Q757-0278%
2100-3351

0638-3439
0757-0453
0757-0443%
a757-0200
0688-3558

0698-7216
0B98-3452
0757-0447
0655-3499
0688-3271

0698-3488

F- O P X0 X b OO

06958-4493
0757-0442
0698-3259

2100-3273
a
3
2
2
a
a
3

0B98~44368
DG698-44GE

0757-0418
0698-3700
0698-3700
0757-0464
0698-71385

PC EXTR

X5TR
X5TR
X5TR
X5TR
X5TR

XSTR
XSTR

BD GRN

2N 5038
2NS087
2N5087
ZN5087
2N5087

SK1%
TRMR 500 10%

178 1% _125W
30.1K1%, 125W
20KE% . 125W
5.62K1%

4 02K1%

1K 1% .05
J47K1% .125W
16 2K 1%.125
40, 2K1%
115K1% . 12%W

B.GBK1%
§.66R1%
59K1% . 125W
1.21K 1% .05
1K1% .25W F

4.22K 1%
51.1K1%
17, 8K1%
39.2K1%
83, 1K 1%

6.65K1%
32 4AK1%
JARLE _1Z5W
l0K1% |, 125W
7. BTKL%

AR 2K 10%
ES 1.62K 1%.
RES TRMR 500
R-F 2. 74K1%

R-VAR 2K 10%

111 am

WA
< MMM MmTRTtTT MMM MmN

LI D B B | | I T I B | LI A B B |

AN AT OADNNT [PROROA AADITA

F 5. 11KL%

280 1% .125W
16.9K 1%1/8W
1130 1% 1/8W
1130 1% 1/8W

619 1% [ 125W
715 1% . 120W
715 1% .125W
90.9K1%

19.6 1%.05W

MWW DD/

MMM

AS RES
A5 RG7
AS REE
A5 RGS
AL R70

AS R71
AS R72
AS R73
AS R74
AS R75

AS R78
AS RE2
A5 REE
AS RE7
Ab R&3

AS REY
AS rR90
AS R91
A5 R94
AS RO5

AS RSB
AB u1
AS Uz
AS U3
A5 U4
AS Ug
AS u7

AS g
AS ug
AS u1o
AS ull
A% uiz

A% ul4
AS Ul6
AS uizy

AS VR2

~ OO0 OO0 OO0
i - - - T S e
IR R LR

P opomoecs U@ MAOEE OWEWE Rmon

bbb AOSBRA O

~ ML LS mD D S D RIS OO0

2100-3350
0757-0281
2100-3352
0698-3451
0O698-8827

0757-0273
2100-335%
QB98-3913
2100-3355

0B98-3913
2100-3354
0698-8827
O69E-7236
0757-0442

1810-0207
1826—0955

1825-0111
1826-0111
1826-0543
1826-0161
1826-0161L

1§20-0471
1826-0501
1826-0501
1820-1548
1826-0%01

1820-1216
1320-120]
1820-1201

18902-0961

DE111-665086

11 1

0160-0174

a oooo o oOoOooD
e T ey e e e ol e
o DEHOED RN
o SoDooQ QOooD
]
O Swwog OO wDw
B —=oopolAA oAdmoo L~
B I e R S N LN |
B ROO@OA O o O LA

R-VAR 200 10%
R=-F 2. 74K1%
R-VAR 1K  SW
133K 1%.125W
1% .125W

1% . 125W
1% . 125W
1% . 125W
1% . 125W
1% . 125W

~NETWORK 8X2 . 2K
R-F 3.0lK1l%
R-VAR 100K
RES.FXD. 1, 5MOHM
R-VAR 100K

RES,FXD. 1, 6 5MOHM
R-VAR 50K 10%
R-F 1M 1% . 129W
R-F LK 1%  O3W
R-F LOK1% . 125W

#=-F ARRAY ZZK
TRIANGLE/SLOPE GEN.
IC-DUAL QP AMPL
IC-DUAL OP AMFPL
IC 714

JC-LM 324N

IC-ILM 324N

IC SNT408 INVERTY
IC-CMOS 4053B
IC-CMOS 40%3B
IC-40528

IC-CMOS 40538

IC-SN74L5138
IC-SN74LS08N
IC-SN74L508N

DIODE-ZENER
BD AY EHAPER

ELCO 1OQUF

J1UF 20% CER
,001UF 100V
CLUF Z20% CER
JLIUF 20% CER

J1UF 20% CER
J1UF 20% CER
.O0LUF 100V
22PF 5% 200V
LA7TUF 25VCER

A7UF 25VCER
L47UF 25VCER
LATUF 25VCER
SEPF 5% 200V
-1UF 20% CER

LATUF 25VCER
.47UF Z25VCER
.1UF 20% CER
22PF 5% 200V

SI 20V 10NS
SI 20V 10ONS
51 20V 10NS
SI 20V LONS

COIL-CHOKE . 10UH




Reptaceable Parts

Table 6—3. Replaceable Parts {cont'd}

Maodel 8111A

REFERENCE
DESIGNATOR

H-P PART
NUMBER

DESCRIPTION

REFERENCE
DESIGNATOR

c

D]

H-P PART
NUMBER

DESCRIPTION

MP 1
MP2

A O AAD[ANTD MDD DDA W
) WIGIRIRIRIBY FIRIRIPIM BRI e e b e e
M POO® N{ob = OWonr~@ IS

bt s
L LY L3
Nl

1
3
]
2]
0
7
7
4
1
7
it
4
8
0
0
0
B
8
8
8
2
3
8
1
8
B
4
2]
0
3
3
0
1
5
5
1
1
1
)
0

o W= N0 ROt

4040-0748
4040-0754

l853-0218
1354-0477
1854-0795
5180-2409
5180-2408

L810-0275
0757-02380
0698-3202
Q757-1094
0683-4037

2100-33582
DE98-7260
0698-3132
0757-0428
Z2100-3352

0757-0428
0698-2132
3138
2388

0757-0433
2100-3352
0693-3434
0698-4409
a7 g0

57-02
757-028
698-440
100-327
698-343
698343
2100-3207

0757-04989
0757-0959
0757-0401
D757-0401
0698-4421

DG98-72232

Q757-0277

0698-4392
0698-7226

1820-1546
1220-0802
1820-1052
1326—0823

1902-3097

PC EXTR BD EBLK
PC EXTR BD ELV

XS5TR SI PNP

XSTR NPN ZNZ22ZA
XSTR MPS-HIO
XSTR SEL PAIR
XSTR SEL PAIR

R-NETW SX1KOHM
R=-F LK1% .128W F
R=F 1.74K1%
1.47K1%
6.4 1%

1K BW
1% . 0SW
1% 125w
2K 1%.125
1Y

CBZK 1% 125

1%
1% .125W

IKl% . 125W F
1K1% .12SW F

127 1% _120W
R 2K

L ER P B 1 o § o ]l ]

M P

71.5 1/8W 1%
383 1% _05W

IC-40528

IC-ECL 10192

IC DGTL MC 10125
SHAPER/VERNIER IC
DIO 5.23V 2% 4w

MW= MAR~d~ R0 O KW~ e o

08111-66507

0150-0174
0160-0174
0180-3155
0180-3155
0160-0174

gle0-0576
0l160-0576
0160-0576

1801-0731

4040-0748
4040-0755

1810-0280
0698-4123
0608-4123
0757-0442

1820-141¢
1320-119%
1520-1199
1220-1144
1820-1144

1820-1202
1820-1202

P S 7y T

BD AY-CONTROL

.47UF 25VCER
.47UF 2SVCER
ELCO 1O0UF
ELCO 1QOUF
CATUF Z5VCER

JLUF 20% CER
JAUF 20% CER
J1UF 20% CER

DIO-PWR 400V 1A

PC EXTR BD BLK
PC EXTR EBD VIO

R-NETWORK 9X10K
R-F 499 1% [l12%W
R-F 489 1% ,12%W
R-F 10K1% .125W

TTL SN74LS14N
IC SN74LS 04
IC SN74L5 04
IC SN74LS02ZN
IC SN74LSO2N

IC DGTL SN74L510
IC DGTL SN74L510
IC SN 74L515N
IC SN 74L515N
IC-3N74L5193N

IC-SN74LS193K

IC SN74L5157
IC-SN74L5138

IC DGTL SN74L574
IC MC14017CP

i == = RARTD N ey e - OO

08111-6B508

0160-4493
0180-31%7
Ql80-315%7

0160-0571
NL60-4387
0160-4381

BD AY=-OUTFUT

27PF S% 200V
ELCO aTUFaov
ELCO 47UF40QV
6.8PF 200V
LOOLUF 100V

. &TUF CER
.47UF CER
-0G1UF 100V
LQOLUF 100V
LQLUF 1oov

1.5PF 200V
-1UF 20% CER
JAUF 20% CER
AR 1-3PF NPO
JAUF 20% CER

JAUF 20% CER
.1UF 20% CER
270UF 4oV
270UF A0V
18PF 200Y

LATUF CER
ELCO 100UF
J1UF 20% CER
.4TUF CER
.ATUF CER
470PF20% CER
ATRF 200V
1.5PF 200V

M\ M T

MM TITTTT MMM ML T

!._1 E

(S

E E E !L & ! E !




Model 8111A

Table 6—3. Replaceable Parts (cont'd)

Replaceabla Parts

REFERENGCE
DESTGNATOR

H=-F PART
NUMBER

DESCRIPTION

REFERENCE
DESIGNATOR

DESCRIPTION

CR1
CR2
CR3
CR4
CRS
CREB

Kl
K2
K3

L1

D/ OAAWD AADDR OO0
|l e el e e e | L7 3 ' T SORR Wy Wy )
o

WSO LN LIk

==
[T
[l

AT o BT TE. IV, RN ENENENENEN Y Bl

3
3
3
3
3
3
3
3
g
2
9
2
g
1
7
1
g
1
]
1
9
2
1
]
0
5
d
8
4
8
E]
0
Q
g
g
3
3
3
2
g
3
i
6
1
1
L
1

1901-0179
1801-01749
1801-017%9
1901-0179
1801-0179
1901-0179

0450-1137
0490-1137
0490-1137

9170-0894

4040-0748
4040-0747
08l11-02303
0Ell1-02304
1205-0329

1205-9329
1205-0329
1208-0329
1205-0329
1205-0329

1205-0329
120%5-0329

1854-0354
1855-0218
1854-0354
1853-0218
1853-0314

1854-0637
1354-D477

0757-0443
0757-0277
0757-0Q277
0757-0280
Q757-0280

Q757-0280
Q757-0280
0757-0407
0698-3558
059B8-3558

0757-0407
0757-0428
0757-0428
0698-4442
0698-4442

DIo
DI
RIO
DIO
DIO
DI0

SI 15V .

51 15V _75NS
51 15V .75NS
SI 15V [ 75NS
SI 15V .75NS

51 1%V . 7SNS

RELAY-REED 1A
RELAY-REED 1A
RELAY-REED 1A

CORE MAGNETIC

PC E
PC E

XTR BD BLXK
XTR BD GRA

HEATSINK THERMD
HEATSINK QUTPUT

HT-5INK

HT-SINK
HT-SINK
HT-SINK

HT-S
HT-5

HT-5
HT-5

XSTR
XSTR
X3TR

SGL

SGL
5GL
5GL
S5GL
5GL

SGL
3GL

NEN
PNP

INK
INK

INK
TNK

XS5TR 51

XSTR

XSTR
XSTR
X3TR
XSTR
XSTR

X5TR
X3TR
XSTR
X5TR

MW T MM ML T T T

A

1111

WMAZDNT AW AA AW/ A NIAA AW

1 M

ZNZ905A PNP

s8I 22184
NPN ZN2222A
51 2218A
2N2805A PNFP
51 2219A

2N2905A PNP
ST 2219A
2N2905A PNP
FET P

27.4 1%
221 1%
127 1%
22 . BK1%
6.34K1%

§.34K1%
16.2K 1%.125
487 1% .125W
R 200 10%
11K1% _125W

1LK1% . 125W
42.9 1%

49.9 1%
1Ki% " 125W F
1K1% .125%w F

1K1% _125W F
1K1% _125W F
200 1% .125W
4 0D2K1%
4 02ZK1%

200 1%, 125W
1. 62K 1% 125
1. 62K 1%.125
4 . 42K1%
4 42K1%

L125W
L125W

TSNS

AXXDEH [T
b b e GO
W=D Do~

D PPIDD> PP DD
o =
&
[L N

CHDY 00000 00 O SO O00 00 O O DG

axm
iF -
o0~

BEY CE oo MRMNMNOG WWRMNRK R oo~ o0

Lo 1o Rw B c R - B

Wi om RO B m

a
2
9
9
g
9
g
5
5

oo ooCoD
~~ihh oM

Q757-0346

0757-034E6
D757-0346
0757-03486
0766-0025
0766-0025

0757-0818
0688-3601
0698-3601
0638-3601
OB88-3601

2100-3353

1826-0543
1826-0543

1902-0960
1902-0960
1902-002%

08111-86510

Qle0-4387
QIE0-0174
N180-0174
0160-54237
Ql80-0576

D150-0576
0160-0576

1990-084¢

o0 0D

-9
o
e

Ll hrs reRre ko QN (e diagdia Lla ] G R w Rl B+ ]

QIR DD U LD D A D
WD D00 DRDOODD OOo000 O
|
SO ot L 00 0300 00
BDORMmOD ABAD

LI+ 45 L i
s+ = gLl
E 1
Cor £xy
LerRea 00 ]

o
pr]

T e pepeak= reiapealele s R e ek
1

~NO0 O30 O0000 OO00O0

Rl PAhbh hhbphbhbh LD

R L=LE
L E Sk o]

g
7
]
N757-0D472

3101-2530
1826-0878

DN

101

I Mmoo e rd
MM T MATTT TMAGMT MM i

WRAADN DAV DA JWVIJPRA AN/ DA

1k § 1

825 1%
10 5%
10 5%
L0 5% IW MO
10 5% 2W MO

LO50W
1%.125
1%.125
125w

.125W
-LE3W
L 28W
W MO
W MO

C5W
2W MO
W MO

R-VAR 20K .5W

IC 714
Ic 714

12V 400INW ZENER
12V 400INW ZENER

DIC 10V 5%

AW

BD AY-DISPLAY

o000 o0 o000

I
I
I

A47PF 200V

CATUE 25VCER
47UF ZSVCER
.08BUF 1860V
J1UF 20% CER

J1UF 20% CER
J1UF 20% CER

PLAY SOLID ST
PLAY S0LID ST
SPLAY SQLID 5T

DISPLAY SOLID ST

LED-VISIBLE

LED-VISIBLE
LED-VISIBLE
LED-VISIBLE
LEL-VISIBLE
LED-VISIBLE

LED-VISIBLE
LER-VISIBLE
LED-VISIBLE
LED-VISIBLE
LED-VISIBLE

LED-VISIBLE
LED-VISIBLE
LED~VISIBLE

R-NETWORK B8X470
.125wW
21.6K 1% .05
L E25W

R-F 100 1%
R-F
R-F 200K1%

SW RKR

AD-CONYV TCL7107

RED

RED
RED
RED
RED
RED

REL
RED
RED
RED
RED

RED
RED

6—13




Replaceable Parts

Tahle 8—3. Replaceable Parts {cont’d)

Model 8111A

REFERENCE
DESIGNATOR

H-P PART
NUMEBER

DESCRIPTION

REFERENGCE
DESIGNATOR

H-P PART
NUMBER

RESCRIPTION

All

A
a3
~I

XN/ A A
LW WM
Ul O

e i e bbb e b R e e
A X
oF--1
(A - N ]

N T T T e e e el ol I e e e e e o

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
Al

T I
fay-
Sy

M OBRODMo ORMAN DRHOOw OO RNy =R

oW wMRBoSEn

08111-6651L

1901-1098
50410333
1853-0036
1854-0215

06298-4436
0757-0274
0698-4123
0B98-4404
0E98-4453

06938-34938
Q757-0283
0757-0290
0598-3493
0757-0442

0757-0442
07%7-0442
0638-3154
Q757-0465%
0757-0442

07570441
0E23-3483
Q757-0465
0698-4431
0628-3273

Q757-0708
Q757-0283
0698-3449
0757-0447

3101-1762

3101-2518
3101-2514

1820-1745
1820-15486

DB1l1-£1603

08111-66512

1980-0485
5041—02867

Q757-0442
QBE98-4413
0757 -0407
0757-0411
07%7-D442

07%7-0280
-4
-39
-39
-39

=25
3101-2%
5180-2407

BD AY-SWITCH UPR

DIO-SWIT.1N4150
KEY CAP GREY
XSTR SI 2N3906
XSTR SI 2N3204

2. 8K1% . 125W
1.21K1%

459 1% . 125W
108 1% |, 125W
402 1% . 125W

3 _BEK1%
2K1% .125W F
6.18K1%
4.12K1%
10K1% . 125W

10K1% | 125w
1O0K1%

4. 22K 1%
100K1% .125W
10KI% . 125W

8.25K1%
40 . 2K1%
1D0K1%

2.05K1%
4 99K1%

1.1 1% .25W
2K1% 125W F
28.7K1%

16.2K 1%.125

SwW-P-BRN MOM.45A

SW-P-BTN 45TA
SW-P-ETN 35TA

IC MCL40Q1BCP
IC-4052B

CEL AY AMPL OUT

.125W

DDA DAPLND WNDDD DIALNA RJRDOA

BD AY-SWITCH LOW

LED VISIBLE GRN

KEY CAP PRI GREY

R-F 10K1% .125W
154 1% _125W
200 1% 128
332 1% .125W
IOKL1% | LZ25W

1K1% . 125W F
100 1% 125w
AR SK 20%
AR SK 20%
-VAR 1K 20%

SW-P-BTN 45TA
SW P-BTN LINE

CBL AY RBN GOMM

Al3

Al3 51
Al3 52
Al3 53

08111-66513

BD AY-SW & FUSE

SWITCH-SLIDE
SWITCH-SLIDE
SW P-BTN LINE

EpE

E !; E ! A




Madel 8111A

Table 6—3. Replaceable Parts (cont'd)

Replaceable Parts

REFERENCE
DESIGNATOR

H-P PART .

NUMBER -

DESCRIPTION

REFERENCE
DESIGNATOR

H-P PART

NUMBER

PESCRIPTION -

WWWWEPE O~ NSHe oo

g
]
g
g
&
B
g
]
&
]
&
6
&
6
o
g
0
1
S

0160-05786

| Bl60-0576

60-0578

0-0846
Q-0846
0-0846
90-0848
90-0486

W OO
Liadia kel

o
B
o
[~

1980-04486
1950-04386

1990-0488%
139C-0486
1950-0a86
1950-04386

290-04886

1
1990-0436
iB

e et O

@
i
o

20-0488
990-0486
12350-0696

1810-0330
0757-0401
UB9E-7272
0757-0472

2101-2530
J101-2530
3101-2530
3101-2530

1826-0876

L=+l ?aono
@ MM MM

90-0436
90-0486 "

XETR 2N5194 SI

. XSTR 2N5191

XSTR 2NS5184 SI
X3TR 2N5191

1.5K1% .5W
1_5K1l% ,5W
.15 5% 3w
.15 5% 3W
825 1% .25W

825 1% .25W
Z 1% 3w

2 1%
1K1%
1K1%
IK1%
1K1%

 AY DISPLAY

38PF 200V

LATUF 25VCER
.47UF 25VCER
LO68UF 160V
-1UF 20% CER

.1UF 20% CER
J1UF 20% CER

ISPLAY 30QLID ST
DISPLAY SOLID ST
BISPLAY SOLID 5T
DISPLAY SOLID ST
LED-VISIBLE

LED-VISIELE
LED-VISIBLE
LED-VISIELE
LED-VISIBLE
LEB-VISIBLE

LED-VISIBLE
LED-VISIBLE
LED-VISIBLE
LERP-VISIBLE
LED-VISIELE

LED-VISIBLE
LED-VISIBLE
LED-VISIBLE
LED-VISIBLE

R-NETWORK &Xa7Q
R-F 100 1% .

R-F 31.6K 1%.05
R-F 200K1% | 125W

SW RKR
EW RKR
SW RKR
SW RKR

AD-CONV ICL7107

i1 0

A3l

CR1l

AWDODA ORI
LT o e g
M= Deedh LA MLM -

310
1820-1745
- 1820-1546

D8111-66531

1901-1088

1251-4084
1251-4084
5041-=0333

1253-0026

1854-0215

0688-4436

0757-0274
0688~4123
0693-4404
0688-4453

0693-3483
0757-0283
0757-0290
0698-3493
0757-0442

0757-0442 -

Q757-0442
QE698-3154
0757-0485
Q757-0442

0757-0441
0698-3499
Q757-0465
0698-4431
0G9g-3274%

Q757-0708
0757-0283
06928-3449
0757-0447

'3101-1762

3101-2515
1-2514

AT
L L |
T

WO A

BD AY-SWITCH . UP

DIO-SWIT.1N4150

CONN POST LOMALE

CONN POST 1OMALE
KEY CAP GREY

XSTR SI 2ZN3I90Q6
XSTR SI 2ZN3904

2.8K1% 125w
Ll.21K1%

459 1% .125W
10% 1% . 12%5W
402 1% .125W

8.BEK1%
2K1% .125W F
6.19K1%
4.12K1%
10K1% .125W

10K1% ,125W
JOK1% . 125W
4,22K 1%
100K1% .125W
10K1% . 125W

§.25K1%
40.2K}1%
100K1%
2.05K1%
LBgK1%E

1.1 1%  25W
2K1% .125W F
28.7K1% '
16.2K 1%.125

W-P-BERN MOM.A45A
SW-P-BTN 457A
SW-P-BTN 23TA

IC MCl4QCQ1ECP
IC-4G6528

=
i
-

1 £ 011 9
mmTmmea

L I |

.125W

L I |

MMM ST MM

Yy WA WAV T




Model! 8111A ‘ Replaceable Party

OPTION 001
Table 6—3. Replaceable Parts {cont’d) w

.REFERENCE |G| H-P PART - -DESGRIPTEON M REFERENCE -P PART - DESCRIPTION
DESIGNATOR | D] NUMBER S ‘ g PESIGNATOR

IC SN74L502N

IC DIG 140718
IC DIG 140718
IC MCLl4Q281BCF
IC MCLl4QZIBCP

| 18730832

1IC MC140292

1% W {885 sce

FRAME

AY-BURST .

AY BRSTNO.CTL M
| | AY DISPLAY R

A3QseE NOTE | | BD AY-SWITCH up

2101—1701 SW TOGGLE SPDT

s OODRGN 0 oO®R

PO~ MLIWO =]
R L e R 1=

*NOTE: A0 & A31 ARE SUB- ASSEMBLIES OF A4
AND ARE NOT $EPARATELY AVAlLABLE

. SN745168N
CSN74L5 192 N
“GN74L5 182 N
SNTASTAN TTL
SN74LS123N
74332

0%111-66503 | 8D AY-BURST E ‘ ] 5180 -2408% | CEL AY RBN ZE0MM

2o

RN
[ TS O = Tor P LT ] 0
T B

-F .1UF_20% CER § 08111- sssna BD AY BRSTNO.CTL
. LUF 35V ;
.1UF 20% CER g
.1UF 20% CER @
2200PF  CER

1000PF 100V
€30 Pf

630 PF. .
.1UF 20% CER
L 1UF 20% CER §

J1UF 20% CER @
L1UF 20% CER §
LUF 20% CER R
100UF 10V
10PF 200V

0160-4040 1000PF 10OV

1901-109% | T0-SWIT . 1N4150
1501-109%8 DI0-SWIT.1IN4150
1801-1098
1501-109% [ DIO- SWIT.1NA1SG

4040-074%8 PC EXTR BD BLK
Z0a06-075%1 PC EXTR BD ORN

0757-0472 200K1% .125W 3
0695-4479 l4K1l% . 125W ‘
0G698-8827 1M 1% ,125W
DE28~834%5 634K 1% .125 jem . -
0757-0472 200K1% _125W § ‘

: 08111-66521 AY- MOTHER
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Model 2111A Rackdating.

SECTION VI
BACKDATING

-1 INTRODUCTION ' " Table 7—1. Maniyal Backdating Changes

7=-2 This section contains backdating information ‘Instrﬁheh:t' R Make Manual
which adapts this manual to instrument with serial o lSériél ‘Number ‘ 1 Changes
numbers lower than that shown on the title page. '

2123G00100 gnd fower | 110§
'2123G00150 and lower 2t 5
2123G00185 and lower 3tob
2123G00236 and lower | 4105
2123600285 and lower | 5

7-3 CHANGE SEQUENCE

74 Changes are listed in the serial number order
that they occured in the manufacture of the instrument.
However, in adapting this manual to an instrument with a
particular serial number, apply the changes in reverse order.
That is, begin with the latest change and progress 1o the
earliest change that applies to the serial number in
question, Table 7—1 lists the seriad numbers to which

each change applies.

CHANGE 1 For serial numbers 2123G00100 and fower,

In Table 6—3. Replaceable Parts, make the following changes to the parts lists stated:
Frame list: Delete MP34
A12 list: Delete A12R7

L
i
i
N
m
N
m
i
o
a
m
i
L]
m
W
o
m
]
o
L]
L
n
™
n
o
»
N
™
m
m
o
i

Change associated schematic and component layout diagrams as necessary.

CHANGE 2 For serial numbers 2123G00150 and lower.
In Table 6-3. Replaceabls Parts, make the following changes to the parts lists stated:
Frame list: Dalete MP5, MPE and MP7
A3 list: Delete A3CI6

Change associated schematic and compaonent layout diagrams as necessary,

CHANGE 3  For serial numbers 2123G00165 and lower.

In Table 6—3. Replaceable Parts, make the following changes to the parts lists stated:
A b Hst: Add: A5CH 0160—-3725 C—F 0.68 uF 100 V
Change ABCS to: 0160-3376 C—F 3.3 uF 63V

Change associated schematic and component layout diagrams as necessary.
€9 is connectad in parallel to C8.




Backdating

' CHANGE 4 For serial numbers 2123G0023S and lower.

" In Table 6-3. Heplaceable Parts make the following changes to the parts lists stated:
Frame list; Change mP42 t0 MP42 (X4) 03400451 INS. WASHER

CHANGES  For senal mz.lrn:be‘r“‘s‘;”:‘2‘1f2‘3600285 and lower,

in Table 6=3. ‘Heﬁlaceable Perts make the following changes to the partsilists stated:
A2 list: Change A3H15t0 0693—4411 R— F 140 1%, 125W
Frame list: Delete FH R \

Change the assomated schematle and component Iayout daagrams as necessary. ‘
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Service

SECTION Vil
SERVICE

81 INTRODUCTION

g2 This section eontains the information to
service the HP Model 811 1A, The infermation includes

theory of operation, troubleshooting, schematics, compo-

nent layouts and block diagram,

8-3 The schematics and component layouts are
organized as 'Service Sheets’ which are identified by a
large number within a square in the lower corners, A
table relating these Service Sheets to board assemblies
is given in Table 8—1. Schematic diagram symbols are
given in Table §=-3,

Tahle 8—1. Index of Assemblies

Assembly Service Sheet

A1 {A21) Mother Board

A2 Requlator Board

A3 Burst Board (Opt. 001)

Ad Width Generator Board

AL VCQ Board

AB Shaper Board

A7 Control Board

AZ Qutput Board

A8 Burst No. Control Board
{Opt. 001)

A10 {A20) Display Board

A11 {A31) Upper Switch Board

A12 Lower Switch Board

A13 Switch and Fuse Board

—
i = = = R (o T v T ]

—

ML LR~

NOTE: The numbers given in brackets e.g. (A21) refer
to the hoards as used in Option 001 (Burst) instruments
where they differ from the standard type.

84 SAFETY CONSIDERATIONS

8-5 This section contains warnings and cautions
that must be followed for your protection and 1o avoid
darmage to the equipment:

lWAHNING

Maintenance described herein is performed
with power suppfied to the instrument, and
protective covers removed. Such mainten-
ance should be performed only by service-
trained personnal who are aware of the

hazards [nvalved (for exarmple, fire and
electrical shock), Where maintenance can

ba performed without power spplied, the
power shoukd be removed.

Whern servicing /s complete, the After Service
Safety Check must be parformed.

86 AFTER SERVICE SAFETY CHECK

87 Execute the following checks when servicing
is completed.,

8-8 Pisconnect power cord from line. Visually
inspect interior of instrument for any sign of abrormal
internally generated heat, such as discolored printed circuit
boards or components, damaged insulation, or evidence

of arcing. Determine cause and remedy,

L] Check cabinet/ground pin continuity in
accordance with 1EC/VDE. Flex the power cord while
making the measurement 1o detect any intermittent
discontinuity. Check internal ground connections on
boards and frame. Also check resistance of any front
or rear panel ground terminals marked -év .

8-10 Check cabinet/ling isolation in accordance
with |EG/VDE, Replace any component which results in
a failure or refer 1o production Memo or Service Note
issued by product division for alternate action,

8-11 Check line fuse to verify that the proper
value is installed.

812 Chack that safety covers are installed,

8—13 Check that the coaxial and flat cables are
properly connected. Check that all boards are properly
fitted and the heatsink connections betwaen the Output
board AB and front frame member are secure.

8-14 Inform Hewlett-Packard (internally, the
responsible produet division) of any repeated failures
in the above tests or any other safety features.

8-15 SERVICE BLOCKS (THEQRY/
TROUBLESHOOTING)

B8-16 The theory of operation and troubleshooting

8-1




Service

is divided into Service Blocks, each Service Block corres-
ponding to a complete function within the 81114,
except Service Block 1 which deals with overall instrument
traubleshooting, including a detailed block diagram of all
HP 8111A functions, The purpose of the general instru-
ment troublashooting is to provide a fast means of
isolating a fault down to a function. The Servicernan
should then proceed to the Service Block providing
detailed theory of operation and troubleshooting hints
for that function. A table relating function to Service
Block is given in Table 8—2.

Table B—2. Index to Service Blocks

Saervice Block Function/Boards
Problem Area ldentification
Power Supply

Switch Boards

Control Boards

Display Board

Burst Boards

VCO Board

Width Board

Shaper Board

Qutput Amplifier Board

1
2
3
4
5
6
7
8
9
0

1

Mode! B111A

8-17 Tahles and Figures within each Service Block
are given threa-digit codes e.g. Figure 8—3—1. The first
digit refers 1o the Manual Section (8}, the second digit
1o the Service Block and the third to the Figure number,
e.g. Figure 8—3—1 means Section 8, Service Block 3,
Figure 1.

8-18 IC INFORMATION

819 IC informatian is given following Table 84,
This information is in HP Part Number sequence and
provides such details as pin assignments, truth tables

and timing diagrams for individual 1C's,
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Table B—3, Schematic Diagram Notes {1 of 2) The following symbols conform, as far as possible, with
ANSI Y 32,2, [EEE No, 315 and ANSI Y32.14 (for the
logic symbols). These standards should be consulted
when further informations is required.

General Components

Normally open toggle switch, Circles {0) are used for

Resistance values are in ohms, capacitance values in togg C ;
the contacts to indicate a focking type switch.

microfarads and inductance values in microhanries uniess
ctharwise noted !

Spring return, 2.position transfer switch, Triangle & }
are used for the contacts to indicate a non-lacking
1ype switch,

Part of

Asterisk denotes a factory selected value. The value
shown is the nominal value. ) X
2-position, 2-pola slide switch,

Encloses front panal nomenciature.

Encloses rear panel nomenclature,
Air cored inguctor,

Heavy iine indicates signal path,

Heavy dashed line indicates primary feedback path. .
v Air cored transformer, The dot (@) is used, whan

necessary, 10 indicate instantaneous palarity,
Wire colous code. Same as resistor colour code. First
number is wire bady colour.

Wire or plug used as link, lron core

Test point in a circuit. Point may/may not be identitied Ferrite core
on P.C. board.

Used with trimmer patentiometars or capacitors to
indicate screwdriver adjustment, Ferrite bead

Direct connection to earth, Varactor diode

Ground connection to instrument chassis or frama,
Multi-junction diode

Used when a number of common-return eonnections
are at the same potential. If there i more than one
such system in the same circuit, numbers are written
n the triangles so that ail connections with the same
potantial have the same number.

Diode

Zoner diode

Specific potential difference with respect 10 a potential
referance lavel, sg. Schottky digde

+1G vV
Light Emitting Diode [LED)

Schematic Referencing Photadiode

Signal Sehematic
number number

g \
— @ (611

Filament lamp

6

/

Thesa references on a signal Thesa ratarsnces on a signal
imaving a schematic diagram entéring a schematic diagram
indicate tha signal destination . indicate the signat origin.

The circle contains the signal The circle contains the signal
number and the square contains number and the square contains
the number of the ichamatic the number of the schematic

to which that signal goes. to which that signal originates,




M

Model B111A

SERVICE BLOCK 6
BURST BOARD A3 [6]
BURST NO. CONTROL A9[7]

THEORY OF OPERATION

General

Refer to Figure 8—6—1, in BURST mode, a preset
number of cycles s output by the B111A, this requires
a store or CONTROL COUNTER for the set "BURST
MO and a BURST COUNTER which is loaded with the
same number and then counted down {or decremantad)
by pulses from the VCO (A5) after commencement of
the burst,

At the start of a burst sequence, following a trigger
signal, the VCO is enabled and outputs cycles as in other
modes, pulses (BURST CLOCK) are also fed back to the
burst counter 16 decrement the count to one. A "BURST
DFF" signal is produced after this condition is detected
and this disables the VCO after completion of the final
cycle. During this final eycle the burst counter is re-
loaded with the burst number from the control counter.

Service

Board A2, the Burst Number Control, has no significance
in the actual burst sequence, it serves to interface the
burst number data with the Display board and the rocker
switches to A3, it will be described later.

OPERATION

The following operational description of the BURST
BOARD A3 is in faur sections:

1. The Control Counter
2. Loading the Burst Counter

3. Burston
4. End of count down — Burst off

Figure 8—6-2 should be referred to as necessary 1o aid
understanding of tha descriptions.

COUNTER

FRONT PANEL THOUSAND

TO BURST NQ.CONTROL AS

BURST
COUNTER

THOUSAND

|
i
|
|
|
| CONTROL
|
|
|
|

ROCKER SWITCHES

wp
)J HUNDREDS
ON |
yp

UF

BURST NUMBER DATA
IN BCR CODE

HUNDREDS

>D DN
F

ON

W CLOCK FROM VCO BDARD AR

UNITS

CLOCK  QuT

BURST ON/OFF .

-

TO VCD BOARD AS ™

Figure 8-6-1. Burst Block Diagram
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1820-0693

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP~-FLOPS WITH PRESET AND CLEAR (874)

FUNCTION TABILE

INFUTS

3
S
L]

PRESET CLEAR CLOCK D

L

H

gr'Ix_l-IDg
FH'zr Izl

1 o igk 1A W 10

€L

1820-0802

2-INPUT NOR GATE

(ECL)

POSITIVE LOGIC

NEGATIVE LOGIC

Veet = Pindt
Vgez = Pin 18
VgE » PinB

1820~0817

DUAL TYPE D MASTER-SLAVE FLIP-FLOP

CLOCKED TRAUTH TABLE

Lty 1

G
L

VCC1 = Pin 1
Veez = Pin 16
VEg~= Pin 8

AS TAUTH TABLE

PR T

[
L L
L Gl
W T
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1820-0931 PRESETTABLE BINARY/DECADE UP/DOWN COUNTER

Logic Waveforms Decada Made

Buat d Lne Pugkags

AN huTE
nwany
[ 0 unpgwae DLEADI

M L [} n 10 2

]

(

EsET I, tamer
M
EHasLl wwrs M

100 wikw

1820-1052 QUAD ECL TO TTL CONVERTER

i6) 2
ir 3
iral 6
1 7
t14) 10
1511y
12) 14
3 15

4.18)
Gnd = Pin 16 (4}

Vee (+5.0 Vae) = Pin 9 {13)
121160 Vgg (-5.2 Vdc) =Pin 8 (12)

5 (9}

131

t (5}
Vaa

1820-1112 DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR (LS74)

FUNCTION TABLE
INPUTS
PRESEY CLEAR CLOCK D
L H
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1820-1194 SYNCHRONOUS 4 BIT UP/DOWN COUNTER
({DUAL CLOCK WITH CLEAR)

[, e typical clear, load, and count sequences

T
TATA Z.u‘lww.n.q ThIA CATR
- LS L3 o

v, 3

i

IMlustrated below is the following sequence:

1. Clear cutputs to rera.

2. Load (preset) to bimary thirteen

3. Count up to fourtaan, tifteen, carry, zera, one, and two.

4. Count Gown 10 Gne, 2810, borrow, tifteen, fourtean, and thirleen.

Ba ol Lanan )
Brme

R R
? mriay ”

logic: Low input to load sets QA = A,
Og =ﬂ.OC=C,andQD=ﬁ

uala &

DUIRUTS &

1
I
1
LI !
1 15 a i H s ° m 1 13
SEOUENCE
HLUSTRATED COUNT UP GOUNT DOWH -

NOTES: A Class overrides losd, dsta, and count bnprurs.

B. Whan counting up, COUNT-GDWA IRBUL MU DE NiGh; When COunting dawA, COuM-Up IhpUT fALIL BY high,

1820-1216 BINARY DECODER/DEMULTIPLEXER

FUNCTION TABLE

OUTPUTS

[~]
-
Q
N

H
@
«<
o
<
-
-
N
-«
w
<
I~
<
o
<
-
<
~

| J61
ENABLE

INPUTS

T
S8

P DATA
OUTPUTS

SELECT
INPUTS.

IXIIIIIIrrX
~rcrrrrrroecrx X
I T Irrrr x x|o

I FIrITIFXXXi»

I XTI rrcrIIrCrxxx
IXTITIXTxTICrITX
IXIXITXITIIrCrIIIIx
I XIrxITIrIrrI~IITIxT
I XTI XITrIrTIxIxTIxzx
I I IrIIIIII
TITr-rIXTTFITITIITIT
IFIIITIIIII
~FIIIITIIITITZI

I
r
I

"G2=G2A » G2B
H = high level, L = law level, X = irrslavant
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1820~-1277 SYNCHRONOQUS 4-BIT DECADE UP/DOWN COUNTERS
(DUAL CLOCK WITH CLEAR)

INiustrated pekow is the following sequence;

1. Clear outputs 10 zerd,
2. Load (presat) to BCD seven,
whuTE meure

P LI Ny 3. Count up to eight, nine, carry, zaro, one, &nd tWo.
L A TR e b OME DAL T 4. Count dawn ta one, zero, borrow, nine, eight, and sevan,

W M ]iniiei]ls

bt J

ouTRUTS

CARRY

i
i
8ORROW +
|

SEQUENCE

WAUSTRATED A A

CLEAR ' "PRESET

NOTES: A, Gidr guarrides oad, dets, aid sount Inputs,
B. ¥hen counting vp, equnt-down input Must b4 high: whan counting down, Gount-up Input must ba Righ.

1820-1423 DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
WITH CLEAR

1Rt ) 2
v Caxt Coxt 10 20 CLR 28 2A
wl [l twl Jl lzl In] Iw]is
oJ L
FUNCTION TABLE
INPUTE oUTPUTE
L.

CLEAR| A [+]
t CLA h‘ ‘—0

3 4 ] § ?

1 W 20 2 2Ry GND
CLR Cont  Cuut

logic: ses function table

!\
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"1820-1454 SYNCHRONOQOUS DECADE UP/DOWN COUNTER

R St — LYY sypicat load, count, and inhibit sequences
g 1 L0

cAmRY
vee ourryr 02 Oa G

Hiustrated below i the following sequence:

_l_I_I_I_l_l_ 1. Load {preset) to BCD seven

MG oe o 6o EMEh 2. Count up 10 eight. nine {maximum), zero, one, and Two
ouTRUT 3. Inhibit

o8 4. Countdown to ong, Zere Iminimum), nine, eight, and seven

o
4

o

) 1
wn o ©

Gara Tl

11

%

SRS e SN

i
1
1
T
'
)
1
1
!
1
(
|
|
1
1
1
I

D

o T

9

i

RIFPLE
CARAY T
QUTPUT = o

1
[l
1
]
|
!
'
'
|
|

L

[ 8 ] 1oz z 2 o

1
|
|
|
t
13
]
'
|
|
|
I-———CDUNT ue —-—-—.-..-n-I-- INHIBIT !- COUNT DOWN

-
.

1820-1470 TO 1-LINE DATA SELECTORS/MULTIPLEXERS

Inputs INFUTS QUTPUT INPUTS OUTPUT
e, e/ iy

Strobe| Select
H vee STROBE 44 43 4y 3A n ar

sl s upinelin]iwi?

L
L
L |
L

EL)

1 i

SELECT 1A 10 W 24 ¥  GNO

INPUTS OQUTPUT INPUTS OUTPUT

positive logic:
Low tevel at § selects A inputs
High level at $ selects B inputs
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1820-1508 DECADE COUNTER/DIVIDER WITH 10 DECODED OUTPUTS

U meser Ty

v cLoCK
o0 EMABLE

=

DECOOED OUTPUT "§°

@«

OECOOED QUFPUT 17 RESET

gy

DECODED DUTPUT “§° CLOCK oy

DECODED OUTPUT 27 CLOCK ENABLE

g

OECODED OUYPUT "6 CARRY-DUT

DECOOED OUTPUT "7 DECOBED QUTPUT “8”

DECODED DUTPUT "3" DECODED QUTPUT "4"

S P S O N
FEFRRFETET

DECODED QUTPUT "8

TOP VIEW

1820-1546 DUAL 4 TO 1-LINE ANALOG MULTIPLEXERS

Channel
turned on
None
1]

1
2
3

1820-1964 DUAL JK FLIP-FLOP

!. Fr !:;! i

TRUTH TABLE
INPUTS OUTPUTS*
Qnt | Qneyf Bt

1
s
]
a
Qp
1
0
'

No Change

HAX Ik x [ |o | jm]—
HKpM XM |- > jo x| =x
“ 0|00 |o|oio|wn
= |=loloie|ofo|e|D
=l {elPlsf=]o|o

X = Don't Cara
t = Level Changs
1 = Present State
¢ = Next5tam Vpp " Pin 186
Vgg = Pind

!,Ax
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1820-2014 INVERTER

LOGIC DIAGRAM

Von® Pin 14
Vgg = Pin 7

1826-0501 TRIPLE 2 TO 1-LINE ANALOG MULTIPLEXER

Channe!
turned on

None
0
1

M,.

1826-0876 3 1/2DIGIT A/D CONVERTER

[+) SUPPLY
[<RUVL R R
¢ WHITS)
B {unITs)
A [UNITS)
F {UNLTS]
G (UNITS]
E (UNITS
O TENSH
¢ (TENS)
B {YENS)
A [TENS)
F ITENS)
E (TENS]
o [(00s)
B {100%]
Fo{1008)
E 11005}
AB (10021

POLARITY
{MInUs)

[ ose 1
[ osc 2
[ osc.3
TEST
«REE
-REF.
<RES CAR
-RER CAR
COMMON
INFUT HI
TNPUT LO
AUTG - ZERO
BUFFER
IHTEGRATOR
1 SUPPLY
G [TENSI
¢ 1100%]
A l100s}
G {1009}
DIGLIAL OND

]
O

TmARe e

alnlalninla/niniuinisiglaininleinininis|
8| B[NE|N)N|R|BIuIN|E|R{RINE]
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1826-0923

SHAPER/VERNIER IC

SINE AMPL. AD). [T}
MODE 2 [C]
MODE 1 ]

WF 0C ADJUST[]
GROUND [

wFor

LF INPUT [l
Moo ADWST 1 []13

GROUND

ouTr

GAIN CELL ADJUST
YERNIER ADJUST
YERNIER INPUT
BIAS 2

BIAS 1

EECL INPUT

NOTE-APIN WO 1 IDENTIFIED
ON UNDERSIDE OF
fc 8y oOT

1826-0955

TRIGGER OATE
ERR. OUT
+5Y
TRIGGER OUT
GND
ouT+
ouT-
OQUTRIAS
~5.2¥
SCHM HI
SCHM LO
FUNC /SLOPE,

Fll'I[‘II'IJ'IFIFI!'H'II‘II;IFI

[ TRIGGER IN

[] eursT O

[ IDNREF
GNDX
UPREF
SW4
SW-
210N
RAMP
EXT/INT
PHASE
AMR TN

TRIANGLE/SLOPE GENERATOR IC

NOTE:@PIN N0 11DENTIFIED
O UNDERSIDE OF
1¢ BY 00T

! ! < E Fmg

!_; !;:_ ] E !; = E ! l< .AI E !




A0 DISPLAY BD

(A30)

T T
[

AT1R A1Z2 (AZIRA12} SW BDS
EI URST 1CYCLE
PKEYS MAN

i
FREQUEN eitoeR
o
START PHASE VERKIER GATE

VAR]ABLE /50%
DUTY CYCLE
SWITCH

DUTYWIDTH
VERNIER

FROM
Af SHAPER

HQDE
DECODE

A7 CONTROL BD T
R

B
il

CURRENT
SOURCE

EXT INPUT

TRIGGER SCHMITT
I CONVERTER TRIGGER
ERROR
DETECT

NOTE$ BOARD NUMBERS IN BRACKETS

w1 A30) INDTCATE CIFFERENCES

FOR OPTION D01 IBURST) IHSTRUMENTS,
NUMBERS WITHIN RECTANGLES &g,
ARE SCHEMATIC IDENTIFIERS

Figure B—1—1. 8111A Block Diagram, Option 001 (Burst) Details Included

8—14

-
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VERNIER L § e~ |ComPLNES, VERNIER VERMER

ATTEMUATOR
40de

A8

RANGE

- - -

CURRENT

\ T MIRROR 040
ERROR I Y
BETECT i
TOARAY BURST
f[’> 1 TRIGOER DUTPUT

TAIGGER ¥
SCHMITT L .
CONVERTER H TRIGHER f A TENUATOR AMPLIFIER
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SERVICE BLOCK 1
PROBLEM AREA IDENTIFICATION

General

The purpose of this Service Block is to present a brief
overview of the instrument circuits operation which,
when combined with the Troubleshooting Tree

(Figure 8—1-3), will assist in quickly identifying which
Service Block(s) should be referred to. Once the actual
board or circuit at fault has been identified, reference
to the appropriate Service Block will provide detailed
circuit operational theory and comprehensive trouble-

shooting data. Details of the overall 811A circuits
operation and the function of individual boards follows,

reference should also be made as necessary to Figure
8—1~1 and the condensed block diagram — Figure
8—1—2. Where possible, the board descriptions are
given in the same order as they appear in the two block
diagrams i.e. in their logical priority.

Board/Signal Flow Description {Standard 8111A)

In ali operating and waveform modes except External
Trigger/Pulse, board A5 {VCO) functions as a rate
generator with the rate (or frequency) being determined
either by front panel settings or by an externally applied
control voltage. For the one exception stated, AS serves
only as a Schmitt trigger to ensure that the incoming
trigger signal is compatible with level shifter of AB
{Shaper} and the trigger converter circuit of A4 (Width).

Service

Two output signals are produced by A5 U1 — triangular
and square waveforms, the triangular waveform is input to
AB {Shaper) where it is further processed by A6 U2 to
form a sinusoidal function if necessary and also given

the required (*“front panel”’} output mode and amplitude
settings. If a squarewave is required then the “square
output’” from AB U1 is utilized and processed by A6 U2.
In pulse mode, the "’square output’ from AB U1 is input
to A4, given the required width characteristics (deter-
mined by front panel settings} and then output to AG
where it is processed as necessary. In all cases, the output
from A6 is input to A8 {Output} for offset control and
amplitude, output and offset attenuation.

A7 (Control) serves hasically as an interface between
Al11, A12, Ab and Ad. A3, A9, A6 and A8 interface
directly with the front panel controls and A11, AT2.

Parameter and error display is by board A10 with para-
meter display being via an A—D converter {analogue
voltages derived from vernier control settings) and
application of appropriate scaling factors via A12U12
depending on the chosen parameter.

DISPLAY BD AX [A30}

i

UFPER AHD LONER SW BDS
AN, A2 (a3, 20

CONTROL BD
AT

BURST B80S SHAPER BD
A A9 A5 Al

EXT INPUT A

L TRIGEER QUTPUT

Figure 8—1—2. 8111A Condensed Block Diagram
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Differences for Option 001 - Burst instruments

In Option 001 (Burst) instruments a trigger signal, either
externally generated or via the Manual/1 Cycle switch,
is required to initiatly activate ABUT. It is then main-
tained active by a signal (BURST ON) from A3.

The operating frequency and all other settings are made
as for the standard 8111A, {via front panel settings and
Al11, A12 and A7 Control). The output is disabled by
the BURST ON signal going low. The burst number,

set by the Burst rocker switches, keeps the signal active
high until the required output count is reached, it is also
used by A9 to control the display value of A10.

TROUBLESHOOTING

The Troubleshooting Tree, Figure 8—1—3, should be
referred to when necessary since it shows the connection
between possible faults and related boards. While it will
be found to be correct for all the basic fault conditions
or symptoms, it cannot cover all possible situations.

Mode! 8111A

DISPLAY
AND QUTPUT
WRONG

DISPLAY
WRONG
OQUTPUT OK

DISPLAY OK

NOTE:WHERE MORE THAN ONE SERVICE BLOCK

SERVICE BLOCKIS] TQ BE REFERRED TO

SEE SERVICE BLOCK 2 {PSU)

SEE SERVICE BLOCKS 5 {DISPLAY)
{NOTE BELOW) 3(SW. BOARDS)
4 {CONTROL)
6 {BURST- A9)

SEE SERVICE BLOCKS 7{vCC]
9 {SHAPER)
10 [QUTPUT}
3(SW BOARDS}

SEE SERVICE BLOCK 8 [WIDTH)

SEE SERVICE BLOCKS & [CONTRCL)
3 [SW.BOARDS)

SEE SERVICE BLOCK § (BURST A3)

LISTED, PRIORITY 1S FROM TOP DOWN
T6 BOT 1M:e.g-5,3 4 6.

Figure 8--1-3. Troubleshoating Tree
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Model 8111A

SERVICE BLOCK 2
POWER SUPPLY A1, A2, A13

THEORY OF OPERATION

General

The 8111A power supply comprises basically a step down
transformer, bridge rectifiers, smoothing capacitors and
various regulators. The components are distributed over
boards — A1, A2 and A13.

The instrument may be operated from 100/120/220 or
240 Vrms single phase supplies. Two line voltage selector
switches, A2, 52 and S3, are provided to enable the
appropriate local voitage to be used, Operation of these
switches causes the correct combination of transformer
T1 primary windings to be selected so that the required
secondary voltages are produced. These voltages are

then rectified, smoothed and regulated to produce the
following regulated supplies:

+23V,£15V,+56V, —b2V

The unregulated = 23 V rails are used to generate auxiliary
+ 15 V supplies and regulated £ 23 V and £ 16 V. The
auxiliary supplies {+ 15 VR) are derived via zener diodes

Service

and are the power source for PSU {Power Supply Unit)
requlators and protection circuits. In the event of a PSU
shut-down, due to a short circuit for example, the
auxiliary supplies ensure that the protection circuits
maintain their integrity.

NOTE: References to components in the following
paragraphs are always for board A2 unless otherwise
indicated.

Reference Voltage

All voltage regulators in this PSU use the same reference
voltage (—5.2 V) which is generated by zener diode VR1
and a potential divider.

At instrument switch on the zener diode supply current
for the —5.2 V supply comes from the rectified trans-
former output via CR10, R3, Q2. Buring normal operation
the zener current comes from the regulated —15 V supply
via CR9, CR10 is then nonconducting. R2/C5 provides a
slow ramp-like rise of the reference voltage and therefore
also of the regulated supplies.

CGURRENT "SWITCH ON™
MONITOR CIRCULT

RZz.C5

|

VYOLTAGE
REFERENCE

R}, RIZ
uz

+ 15 ¥

U3, R36-28

CUT OFF
CURRENT CIRCUIT
MONITOR

Tg > A

R20, U2A

CURRENT
MONTTOR

Ly, =750mA

¥R1.Q2.R5

R, U2B

Figure 8—2—1. Simplified Voltage/Current Regulating/Limiting Circuits
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1 23 V Supplies

A simplified functional diagram illustrating the opera-
ting principle of a positive voitage regulator is shown

in Figure 8—-2--2. The circuit functions as an inverting
amplifier with a high current output. The operating
principle of the negative voltage regulator is shown in
Figure 8—2—3. The error amplifier compares Vreg with
Vref and drives the requlator transistor to zero differen-
ce. Excessive output current is detected by R31 and
R32 as shown inFigure 8—2—5. The output of the over-
load amplifier U2C goes high if the voltage drops over
R31 and R32 exceed a set level.

To CURRENT MONLTOR

g Ve

Figure 8—2—2. Principle of Fixed Positive Voltage Regulator

ERROR AMPLIFIER

To CURRENT MON[ TOR

Figure 8—2—3. Principle of Fixed Negative Voltage Regulator

+ 15 V Supplies
The £ 15 V supplies are derived from the regulated

+ 23 V supplies by using “'standard 3 pin”’ voltage regu-
lators. Excessive current is detected by R31 and R32.

8-22

Model 8111A

+ 6 V/-5.2 V Supplies

The voltage regulator operating principles are the same
as those which have been described in the previous
paragraphs. Principles of excessive current detection of
the +5 V regulator is shown in Figure 8—2—4. For the
—5.2 V regulator the same principle applies with chan-
ged polaritites.

OVERLDAD
AMPLIFIER

TQ REF CUT OFF

Figure 8—2—4, Current Monitor

OVERLOAD
AMPLIFIER

vzc T0 REF CUT OFF
+

Figure 8—2—5. Surmming Current Monitor

m
m




Model 8111A Service

Switch-off Circuit Faulty Supply

An overload signal from one of the current monitoring if one supply is at fault, troubleshoot it as necessary to

amplifiers will cause C6 to charge up via R8. locate the faulty or failed components.

When the threshold level of the Schmitt trigger U2D,

RO, R10 is reached, its negative going output turns Q1

on, the current for Vref is turned off, so Vref goes to Excessive Current

zero causing all regulated voltages to be reduced to zero.

After a time (determined by the time constant of R7 Note that an excessive current taken from only one

and C6) the threshold level of the Schmitt trigger (now supply will cause all supplies to be switched on and off

negative} is reached, Q1 turns off, C5 begins to charge up, repeatedly. A short circuit across one of the supplies

thus ensuring a slow ramp-like rise of the reference vol- will cause al! voltage rails to be narrow pulsed, thus the

tage at R5, If the overload still exists, then the whole 8111A display will remain dark {LEDs under-energized).

procedure is repeated continuously. Excessive current, but no short circuit causes wider
pulses and the display may flash.

TROUBLESHOOTING To determine which is the overloaded supply, measure
at TP2, TP4 and TP5 and note which current monitor

Two basic faults can occur in the PSU: is active, {see Figure 8—2—6).

a. no voltage or over-voltage caused by a faulty supply.

. o ¢ ) Y v stpRYy Having determined the overloaded supply, locate the

b.  excessive current consumption {due to a short faulty board by pulling out each in turn starting with

circuit or faulty component) on one of the boards the output amplifier and finishing with the complete
which is recognizable by all supplies being repeatedly front panef assembly.

switched on and off.

t
Jcurrent
|dependent
300ms : :
1

TP | Overivaded Supply
. + 5V
TP 2,4, SLACHVE Waveform" ~ 5,2V
(4 L

+ 23\ 415V

/‘:\ /L TP +23V
|

[

;

]

M

Figure 8—2—6. Fault Condition Output Waveforms
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Model B111A

SERVICE BLOCK 3

SWITCH BOARDS A1 (A31), A12

THEQORY OF OPERATION

The Switch boards contain the switches and intercon-
nections required for selection of the appropriate

circuit elements involved in the various 8111A operating
modes and functions. An additional feature of AT1 (A31)
is that it includes the voltage reference, and parameter
sigral control circuitry for the Display board A=D con-
verter. The reference selection and signal switching is
achieved by multiplexer A11 U12 under the control of
AT11 UYL,

TROUBLESHOOTING

NOTE: FRONT PANEL ASSEMBLY REMOVAL:

To troubleshoot either of the switch boards (or Display
or Burst Number Control board) it is usually necessary
to separate the complete Front Parel Assembly from

the instrument frame and motherboard connector (J12)
and reconnect it via an extender board. To remove the
front Panel Assembly refer to Figure 3—1 to identify the
securing screws 1o be removed. Access to the two upper
screws is by removing MP24 — the plastic trim strip
which can be levered out with the aid of a screwdriver.

PANEL
ASSEMBLY

Figure 31,

Service

After removal of the five screws the complete Front
Panel assermbly can be gently pushed forward out of the
instrument frame away from the motherboard conngctor
and over MP27.

NOTE: There are two interconnecting co-axial cables
between the Fromt Panel assembly and boards A6 and
AR, complete removal of the assembly from the Instru-
ment requires that they are disconnectad at the two
boards. The same applies {Option 001 instruments only)
to the ribbon cable between A3 and A9, this should be
disconnected at beard A9,

REMEMBER to reconnect all of these cables when re-
fitting the Front Panel Assembly in the instrument.

When refitting the assembly, MP27 should be guided
through the appropriate front pane! hole otherwise it
can jam.

Since the switch boards comprise mostly passive Compo-
nents,mo troubleshooting information is included for these.
The only data is the following: i the displayed value is
incorrect, then, as mentioned in Service Block 5 (Display),
A1 U1 and A11 U12 may be faulty. The following

truth table conditions should be checked and it should

be noted that U11 pin 9 is high only when the Duty/
Width and Frequeney pushbuttons are both pressed.

Table 8—3-1, U11 Truth Table

Selected Waveform U11 pin 8

L M Y L
I H

Table 8—3—2. U11 Truth Table

Duty /Width Mode 11 pin 5/6

variable H
fixed B0 % L
Ju H




Service Model 8111A

To check that the correct voltages are output from A11,
refer to Service Block %, Table 8=5-1 and A11 J4 pins
9, 10 and 11 {instead of A10 U1 pins 31, 30 and 36
respectively}.

Tzble 8—3—3 U11, U12 Truth Table for various 8111A settings

2111A Satting

Selected Waveform Freq & Duty/Width Buty Cycle Mode
pressed for Burst
No Display 2

E

Maor™eor T 1o fixed 50 %
Lor™eor M no variable
L ooreor T fixed 50 %
L oar e or T variable
I X
n. X

E
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Model 8111A

SERVICE BLOCK 4
CONTROL BOARD A7

THECRY OF OPERATION

General

The Control Board is the interface between the Switch
boards A11, A12 and VCO and Width boards. It also
directly controls the following Display board LEDs:
operating mode, numeric display decimal point position,
and the width and frequency unit indicators. An addi-
tional feature of A7 is to provide B111A “"power on”
initial condition settings via the preset circuitry.

OPERATION

Referring to the block diagram Figure 841, the board
operation is as follows: The two up/down counters U12
and U13 are clocked by the range rocker switch and
output their data to either the VCO or Width boards.
They also output, via U14/U15, the appropriate range
unit and decimal point data to the Display board A10.
The range rocker switch data is input to either U12 or

Service

U13 via multiplexers U8A, C and U9A, C depending on
whether the FREQUENCY or DUTY/WIDTH front panel
pushbuttons are depressed.

The mode select pushbutton signal clocks a counter uiz
whose outputs are fed to the VCO board Ab and sets
the operating mode of the Triangle/Slope Generator 1C
ABU1. A7U17 outputs are also fed to the Display board
and control the operating mode LEDs. In Option 001
{Burst) instruments A7U17 outputs enable the Burst
function and associated mode LED.

On B111A switch on the preset circuit sets the instru-
ment to NORMAL mode, 1—10kHz frequency range
and 1—10 us pulse width range. In option 007 models
the burst counter is preset to one.

Depending on whether a waveform function {instead of
PULSEY} is selected, the operative frequency range and /or
the position of the DUTY CYCLE vernier/switch, the
"50 % LED" will be energised and the VCO board current
source suitably controlled via the circuit elements shown.

WAYEFDRM

SELECT
[FROM A1}
FIXEDIVAR

0% DUTY CYCLE {AS5}

0%
DuTY CYCLE
LOGIC

DUTY CYCLE

FREQ 1-20MHz RANGES | (zp)F

LED
DRIVER |+ 50% DUTY CYCLE LED {432

U6 A,B,C,0

usa ic

s e e et o e oo e

up switeh ———b o UPIGN

FREQUENCY
RANGE -

COUNTER
uz

FREQUENCY RANGE SETTING (&S]

IFRGM A}
RANGE SWITCH

wu | = FREQUENCY/WIDTH
PLEXER UNITS DISPLAY (410]

WIDTH
RANGE.
UP/DN

DOWN 1TCH COUNTER

un

FREQUENCY WIOTH
{FROM AlY, AY2)

WIDTH RANGE SETTING (A4}

OPERATING OPERATING MODES SETTING
MODE (A3, ABY
[ JOHNSON)

CAUNTER LED
(FROM A HOUE DRIVER |—— = MODE LED'S OPERATING [AX0)

ury ULA,B,C,0

Figure 8—4—1. Simplified Control Board Block Diagram
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TROUBLESHOOTING

The board can be considered as three separate functions
for troubleshooting purposes. These are:

Fixed 50 % Duty Cycle Legic

Frequency/Width Up and Down Ranging
Operating Mode Selection.

Since the three functions are all very different it is quite
easy to link a failure or fault to the appropriate one,

All logic levels are TTL and can be measured with a
suitable logic probe, it can be either axternally energised
or the 8111A +15 V supply may be used.

To isolate a fault check the circuit operation with the
aid of the following truth tables.

Table 8—4—1, UG, U11 Truth Table

B111A Setting

JL—Mode
", ™ T Mode, fixed 50 % DTY
AL " TLuMode, variable OTY, 1 MHz—20 MMz
A ™~ TLiMode, variable DTY, 1 Hz—1000 kHz

Table 8—4-2, U8 Truth Table

8111A Setting down ranging

1 2 13

up ranging

9 10

Frequency pushbutton
pressed

10—~ 20 MHz
1— 10MHz
100 — 1000 kHz
10 - 100 kHz
1— 10kHz
100 — 1000 Hz
10 — 100 Hz
1— 10Hz

I T XTI ITIIXI
FIITIIIIIXI
el e R

Frequency pushbutton
released

TNSShNN Sy

TIIITITIITI

I T ITITTITIIT T
e

r_J‘

LA SNS SN ST

Model 81T1A

2 B
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Table 8—4—3. US Truth Table

B111A Setting down ranging up-ranging

2 13 9 10

Width and T1.-Mode
pushbuttons pressed

10 — 100 ms

T— 10ms
100 — 1000 ps
10 — 100 us

1—- 10us
100 - 1000 ns
25— 100 ns

2 =
P
= S

s el =
NSNS ST

Widih or T -Mode
pushbutton released

Fixed 80 % Duty Cycle Logic
Table 8—4—4. U12 Truth Table

8111A Frequency Range Sotting Range Data
U12 pin

10— 20 MHz
1—- 10MHz
100 - 1000 KH:
10 — 100 KHz {Status at 8111A
1— 10KHz Switch on)——— .=
100 — 1000 Hz
10 — 100 Hz
1— 10Hz

I ITTITITccr~rCrr| o0
T Ir—r XTI ITir (L ]
IrrIrTrIr| «@we

Freguency/Width Up/Down Ranging
Table B—4—5. U13 Truth Table

8111A Width Range Setting Range Data
U13 pin

10 - 100 ms
1— 10ms
100 — 1000 us
10 — 100 us
1— 10pus {Switch on Status)—mH
100 - 1000 n3 H
25— 100 ns H

IrrITzrrr|wm
rTrrIrTere |%wD>
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Operating Mode Selection

Table 8—4—6. U17 Truth Table

!

B111A Setting
U117 pin

NORMAL
TRIGGER

GATE

VCO

BURST

(Option 001 only}

The counter is reset when Qg (Qg in Option 001) goes to high level,

g

g !—‘4
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Mode! 8111A

SERVICE BLOCK 5
DISPLAY BOARD A10 (A30) [5]

THEORY OF OPERATION

All parameters of the 8111A except the burst number
are voltage controlled via the front panel settings. The
resulting control voltages are measured by a DVM

based on an A-—-D converter IC—U1, This "DVM" uses
the dual slope integration method of A—D conversion
and the operating principle is shown in Figure 8~5—1.

The operation is as follows: The signal input voltage is
connected to the integrator for a time period of 1000
oscillator cycles, this is therefore the integration time

T .During this time, Cint is charged up linearly starting
from 0 volits. At the end of T C;¢ will have been
charged to a value proportional to the input voltage. The
second phase of the dual slope integration involves
connecting a fixed reference voltage V¢ to the integrator
input, this voltage is of opposite polarity to the signal
input and results in C;j4¢ being linearly discharged. At
the beginning of this discharge the output from the
oscillator is gated into a counter, the gate is disabled
when C;py has discharged to zero.

Referring to Figure 8—5—2, when the input voltage is
equal to the reference the time to discharge Cp¢ will be
the period for 1000 oscillator cycles and the displayed
value will be 1000. When the input voltage = 2 x V ¢
then the discharge time will be 2000 cycles and the
corresponding display will be 2000 etc.

DISPLAY

4-DECADE COUNTER

OSCILLATOR

CONTROL
LOGIC

—0

REFERENCE
YOLTAGE

INTEGRATOR

Service

The DVM IC has differential inputs for both the input
and the reference voltages. The Ref. low input is always
connected to ground and therefore the displayed value
is expressed by:

Vin Hi — Vin Lo
Displayed Value = - 1000
Vief Hi

Since various parameters have to be displayed it is
necessary to vary the value of V ¢ and/or interchange
it with the Vj,. The following paragraphs detail how
this is done for all parameter display reguirements.

Amplitude, Offset and Frequency

To display these parameters the DVM IC is used in its
normal application i.e. Vi g¢=1 V, the parameter control
voltages are fed to the differential inputs of 1C and are
displayed in their "Oscillator cycle count” equivalent.
The decimal point position is controiled by the Contro!
board A7.

Width

The width control voltage is inversely proportional to the
width value, therefore, to achieve the correct display
value the input signal {control voltage) and the reference
valtage for the DVM I1C U1 are interchanged.

<
A
KLy
0F

~ AN -

N A
1000CYCLES 100G CYCLES
N /

b
, , 2000CYCLES
| INTEGRATION

(PERIOD OF THE| DISCHARGING OF Cint
[ INPUT VOLTAGEF BY THE REFERENCE VOLTAGE

T
I
I
i
|
1
1
1
i

Figure 8—6—1. Simplified Dual Slope Integrating DVM

Figure 8—5—2. Dual Slope Integration Measurement Sequence

8-37




Duty Cycle

The Duty Cycle is determined by the ratio between the
control voltage for the frequency and the voltage V|
which controls the 1, current source on the VCO
hoard. To display this ratio, Vup i5 used as a variabla
reference voltage and the frequency control voltage is
connected to the input pins of U1,

In fixed duty cycle {50 %) mode a constant 0.506 V
voltage is connected to the DVM IC input with a

reference voltage of 1 V, this therefore results in 50 being

displayed (the last digit is blanked). See Table 8—-5—1 for
clarification,

Burst (Option 007 only)

The display method for the burst number is a totally
digital procedure unlike that for all other parameters
and is controlled from the Burst No Control board A9.
The theory of operation including the display technigue
is described in Service Block 6. Table 8—5—1 shows the
input conditions at the DVYM IC U1 for all paramater
displays.

TROUBLESHOOTING
General

Since all switching and changing of the reference and
input signals for the OVM is dene on switch board Al
by A11U12, most cases of incorrect display value are
likely to be related to the A11, A12 assembly. A12 1%
mentioned singe the vernier control outputs go via A12
to A1, 1f the fault concerns the operating mode, deci-
mal point, width or frequency unit indicating LEDs
and not the numeric displays then the Control Board
A7 should he suspected,

Model 8111A

DvMmIC U7

If the fault is that the display readout remains fixed
when any vernier control is varied but the decimal point
position and unit indicators may be varied then A10 L1
oscillator is suspect. The correct oscillator output should
be as shown below with a frequency of approximately
190 kHz. If there is no output verify that U1 pin 40 is
not shorted to ground singe this disables the oscillator,

NAuRE
oV
1 PIN 38

Numeric Display

The display can be checked for correct operation — all
segments operatable — by connecting U1 pin 37 to +5 V,
all numeric displays shauld then be illuminated to give
areadout of —1888.

= = A
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Table 8—5—1_ Display Required/DVM Input Voltages

Service

Displayed Parametar

DVM Input Voltages

INPUT HI

pin 31

INPUT LO
pin 30

Values shown on the
VHI-VLO
REF

Display =

FREQUENCY

VFnr,nq
01vV..1V

gnd

10.0 ... 100.0

FIXED &0 % DUTY
CYCLE

0.505 V

gnd

50
last

VARIABLE DUTY
CYCLE

VFrecm

40mV..04 V

digit
switched off

WIDTH

0.4V

AMPLITUDE

gna

OFFSET

gnd

BURST
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SERVICE BLOCK 6
BURST BOARD A3 [6]
BURST NO. CONTROL A9[7]

THEORY OF OPERATION

General

Refer to Figure 8—6—1, in BURST mode, a preset
number of cycles s output by the B111A, this requires
a store or CONTROL COUNTER for the set "BURST
MO and a BURST COUNTER which is loaded with the
same number and then counted down {or decremantad)
by pulses from the VCO (A5) after commencement of
the burst,

At the start of a burst sequence, following a trigger
signal, the VCO is enabled and outputs cycles as in other
modes, pulses (BURST CLOCK) are also fed back to the
burst counter 16 decrement the count to one. A "BURST
DFF" signal is produced after this condition is detected
and this disables the VCO after completion of the final
cycle. During this final eycle the burst counter is re-
loaded with the burst number from the control counter.

Service

Board A2, the Burst Number Control, has no significance
in the actual burst sequence, it serves to interface the
burst number data with the Display board and the rocker
switches to A3, it will be described later.

OPERATION

The following operational description of the BURST
BOARD A3 is in faur sections:

1. The Control Counter
2. Loading the Burst Counter

3. Burston
4. End of count down — Burst off

Figure 8—6-2 should be referred to as necessary 1o aid
understanding of tha descriptions.

COUNTER

FRONT PANEL THOUSAND

TO BURST NQ.CONTROL AS

BURST
COUNTER

THOUSAND

|
i
|
|
|
| CONTROL
|
|
|
|

ROCKER SWITCHES

wp
)J HUNDREDS
ON |
yp

UF

BURST NUMBER DATA
IN BCR CODE

HUNDREDS

>D DN
F

ON

W CLOCK FROM VCO BDARD AR

UNITS

CLOCK  QuT

BURST ON/OFF .

-

TO VCD BOARD AS ™

Figure 8-6-1. Burst Block Diagram
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1. The Control Counter

This consists of a four stage counter — three cascaded
BCD counters U13, U14 and 16 for the “units, tens and
hundreds'” and a flip-flop U16A for the thousand. At
instrument switch on the counter is preset to one

(001 displayed when BURST NO buttons pressed) via a
signal "PRESET" from the Control board. Operation of
the BURST NO rocker switches causes the output of
U9C to go high for each “push”, the signal is debounced
via U10D etc and input, via UBC, to the enabled control
counter device. This is done by using the operated rocker
switch output (via UBA, B or D} and/or a CARRY output
signal to enable, via U4C {units), U10A {tens) or U11D
{hundreds), the required counter stage. The output from
UBC (control counter clockwill be disabled from
clocking the stages {via U11C, B and A} if an unallowed
count would result e.g. — if present displayed count is
1985 and the hundreds rocker switch is operated in the
"UP’ mode, then only one increment — to 1995 — is
possible since the next would be 2005 which is not
allowed. The circuit comprising U8D, U9A and B and
U10B etc. performs the counter status monitoring and
prevents unalowed carry up or down action.

The normat carry up or down function is enabled by
U10A, U11D and U4C, C7 and R8 ensure that the
counter is set to 001 and not 000 when the "‘tens” or
hundreds count is decremented from 010 or 100 respec-
tively. UBC prevents a 000 setting of the counter by
enabling a preset signal for the whole counter to be
produced whenever the units switch is pressed to the
down position at the 001 counter setting.

The output of UBB enables either an up or down count
sequence, in a rocker switeh “"down” position USB
output is low for DN enable and an “"up” position

enables UP,

The oscillator is enabled and outputs a pulse train when
a rocker switch is pressed either “"up or down” for longer
than the time constant determined by R3 and C2.

2, Loading the Burst Counter

This is done whenever the existing burst number is
changed or a burst has been completed and the number
needs to be reloaded for a further one. The Burst
Counter contents are automatically decremented to zero
during the cycle. Since there are two different loading/or
reloading situations they will be separately described as:

2—1 l.oading a new Burst Number

2--2 Reloading after burst completion

8-44
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2—1 Loading a new Burst Number

The negative going edge of the Control Counter clock pulse
triggers U218 {pin 9) and its O output enables the load
function of W17 {active low). Delay — RG, C5 and U2D,
U22 generate the required clock pulse for U17 which

then loads the “"units data’ into U17. The load enable
signal for the “"tens”, "hundreds’” and "‘thousands”

data is U218 Q.

2—2 Reloading after burst completion

At the end of a burst cycle, when the count has reached
001, the ONE DETECT circuit output {U22C pin 8)
goes low and enables the LOAD of U17. On receipt of
next positive going clock transition U17 will be reloaded
with the units data,

The other counters are reloaded by a pulse via U21A

after U20BQ changes from high to low at burst completion.

EXT TRIGGER

VGO
SIGNAL OUT

vCo
TRIGGER OUT

u17412 Q2

U713 at
nTie ag

15]

2218
COMPLETION DETECTION

|

u20/9
BURST OFF/ON

Figure 8—6—2. Burst Timing Diagram (Burst Number = 5)

3. Burston

On receipt of an trigger signal the VCQ {board A5) cut-
puts a signal, this is fed to AB for ECL to TTL conversion
and then input as "BURST CLOCK’’ to A3U20 and

U22C. If the Burst Counter is not set to 001 and no rocker
switch is being operated, then U20B D-input is high and
the first clock pulse will cause the Q output to go high.
The signal BURST ON/OFF is fed back to the VCO

and enables the free running mode of A5U1. Also, the
burst clock signal now starts to decrement the counter

via U22C.

.
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4. End of count down — Burst off

The One Detector circuit output, U22C pin 8, is changed
from its normal high to a low level when the stored burst
count reaches one (001). Until this point, U22C pin 8

at high has maintain the BURST ON/OFF signal at
high {Burst on). At the receipt of the next clock pulse,
which initiales the last burst cycle, the level at U22C

‘D" is transferred to the Q output so disabling burst via
the VCO BURST ON input. This is itlustrated by

Figure 8—6—2.

BURST NUMBER CONTROL BOARD A9

OPERATION

The function of this board is to control the display of

the burst number as set in the control counter of A3,

It does this basically by counting the number of cycles
output by the Display board DVM oscillator and disabling
it when the number equals the set burst number. To help
understand how this is achieved it is necessary to under-
stand the basic theory of dual slope integration, and its
application in the Display board operation, this is given

in Service Block 5.

The timing diagram, Figure 8—6—3 should be referred
to when reading the following explanation. The principle
of operation is that the DVM IC integrator is first
supplied with a fixed input (2.2 V) voltage to enable

it to ramp up in the normal manner for 1000 cycles

time period. The discharge phase is now started and the
osciliator disabled via Q1 when the number of cycles
cutput equals the burst count number.

030
YCOUNTS | 22000 COUNTS
1

AN VLT TNTEGRATOR
INT ou

AlQ U128 INTEGRATOR IN
BUFF_

ASUTIZ DISPLAY COUNTER ENABLE

AU T /

A9 U603

DISPLAY COUNTER BOR

|
P
|
- 7
A9 UL } 05C. DISABLE
i

I L S,
AL U138 Q8C. 3

—

I |
BURST NUMBER

Figure 8—6—3. Burst No. Display Timing Diagram
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Since the oscillator has been disabled the normal ""end

of ramp down” detector circuit within the 1C cannot be
used (the digital control logic is effectively at standstill
without a control clock) and an external circuit, U7B etc.,
is used instead. U7B functions as a Schmitt trigger and
causes Q1 to be switched off, so renabling the oscillator,
when the DVM |C integrator output {signal “INT"'}

euqals the threshold level of about 0.1 V. The burst
number is now displayed and the count and display
sequence repeated as illustrated by Figure 8—6-3.

Devices U2A and B provide a divide by 4 function
which is necessary since the DVM IC clock signal is
normally divided by 4 internally and the burst number
display counter must therefore be supplied with the
same frequency.

TROUBLESHOOTING (A3 and A9)

For the purpose of troubleshooting, the complete burst
circuitry can be considered as three functional sections:

1. Burst number setting circuitry {rocker switches,
oscillator, control counter, carry/borrow logic).

2. Burst Counter, burst completion detection.

3. Burst number control (A9).

To isclate the faulty components the following general
troubleshooting information links various possible fault
conditions to the most likely cause:

If it is not possible to set the required burst number on
the display and at the 8111A output by operating the
appropriate rocker switches, then, a fault in the burst
number setting circuitry of A3 is the most likely cause.
If however, either the display or the output is wrong
but not both, then a check on the operation of A3
Control Counter will assist in identifying the likely fauit
area. This is done by checking whether the outputs of
U13 to U16 have the same decimal value as the display
readout. If the values differ and the 8111A burst output
is correct then suspect board A9, if they are identical
but the output burst number is incorrect then the Burst
Counter or completion detector are suspect.
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Burst Counter

The correct operation of the Burst Counter can be veri-
fied with the following test procedure, refer to Figure
8—-6—4 for the waveform and timing data.

1. Disconnect A3R10.
2. Set 8111A:

OPERATING MODE
WAVEFORM
FREQUENCY RANGE
FREQUENCY (VERNIER)

3. Confirm that the waveforms and timing data as given
in Figure 8—6—4 are correct. Use oscilioscope internal
trigger on positive slope setting.

1114 ]-——— PE SCREEN———v——l TIME /OLV
AN 0SCILLOSCO

U17 PINZ ‘\PS

U17 PIN1G 1sz

uU17 PINTS 1|.|5

U17 PIN12 'I!JS

U17 FINI 1sz

U PING Tps

M9 PIN4

U0 PIN3

U20 FINS

Uz0 PIN1Z | I I | ]

Figure 8—6—4. A3 Troubleshooting Data

Burst No. Control A9

The special “short” extender board should be used when
troubleshooting AZ, and A9R10 must be disconnected
to leave A9Q1 open base. This enables “free run’’ opera-
tion of the Burst No. Control Counter.

Frequency and Duty/Width pushbuttons pressed.

The Schmitt triggers U7A and U7B can be checked for
correct operation with the aid of Figure 8—6—5
waveforms.

846
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2.2v
oV JEE—— r—-—u?/s

sV

ov —f—_—‘—u7fwz

ov Vvamo
IJ Ui

Figure 8—6—b. Burst No. Control A9
Troubleshooting Waveforms

The Burst Number Display Counter operation can be
checked with the following test procedure.

1. Connect U7 pin 4 to +5 V, Confirm that U7 pin 12
goes to +5 V.
. Connect U7 pin 9 to +6 V. Confirm that U7 pin 7
goes to +b V.
. Check that the waveform and timing data as given
in Figure 8—6—6 is correct . Use oscilloscope internal
trigger on positive slope setting.

NOTE: The “spikes” {U6 pin 4 etc.) might need to be

verified with the aid of a TTL probe if difficult to see
on the oscilloscope screen.

8111A
I-——OSCILLOSCOPE SCREEN-—-| v
BOARD AG TIME/DIL

Uz PINNM

v
PING __]

FINT3 m'rz_]

rvio |

Figure 8—6—6. Burst No, Display Counter
Troubleshooting Data
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SERVICE BLOCK 7
VCOBOARD A5

THEQRY OF OPERATION

General

The function of the VCO board is to generate the re-
quired signal freguency in accordance with either the

8111A front panel settings or an external control voltage.

When TRIGGER mode is selected, the output signal
repetition rate is controlled by the applied external fre-
quency but the VCO board’s operation is different
depending on whether the 8111A is in waveform {sine,
triangle or square) or pulse mode.

In TRIGGER/waveform function mode the VCO pro-
duces the waveform frequency, in accordance with the
front panel settings but in TRIGGER/PULSE mode the
board serves only as a Schmitt trigger/level shifter to
shift the incoming trigger signal for compatibility with
the trigger converter circuit of the Width board (A4}

The VCO frequency range is from 1 Hz to 20 MHz (with
the capability to reduce to 0.1 Hz in VCO mode — see
Table 3--2). The frequency is distributed over 7 decades

Service

(from 1 Hz to 10 MHz) and a top 10 — 20 MMz range.

An error detection circuit provides an output signal {in
TRIGGER /waveform funation mode} whenever an
external trigger signal arrives before completion of the
current cycle. Reference to Figure 8—7-1 shows that the
VCO board comprises a main control 1IC—U1 and asso-
ciated external signal and current sources. A range de-
coder enables selection of a suitable ramp capacitor and
also influences, via reference voltages, the current source.
A more detailed description of the board’s operation will
now be given, schematic 8 should be referred to together
with the appropriate figures as required.

OPERATION

There are two operating modes for the VCO board — Free
Running Mode which includes NORMAL and VCO opera-
tion and Triggered Mode which includes TRIGGER,
GATE and BURST modes. Although the circuit operation
is similar for both modes there are some slight differences
which will be described after the general operational
description.

Y

Ij Rad& RSO

FRECUENCY R-NETWORK

- km_mﬁ u
|
! vCO MODE
[RIRTL S

COHTROL SIGMAL
A

TRIGGER L1
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CIRCUL THY

r

RANGE
DATA
{FROM A7
CONTROL BO|

1

cant

|
|
|
)
|
1
I
b
!
[
|
|
I
i
1
|
1
|
|
|
|
!
1
i

2

SCHMITT TRIGBER
LEVE|, ADMST

Figure 8—7-1. Simplified VCO Board Block Diagram
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In both modes the principle of operation is that a ramp
capacitance {one or more of C4—C10) is charged up by
rup to the fixed upper thrashold level of a Schmitt
trigger {within U1) by switching Q6 on. At this point,
06 is switched off and Q7 on so discharging the capaci-
tange towards ground and also diverting 'up to ground
until the lower Schmitt threshold is reached, the cycle
i5 then repeatad. The charge and discharge sequences
are illustrated befow:

{Schmitt upper
threshold

[— Tup ——wel— Tdn 4
t

The frequency depends on the two currents and the ramp
capacitance. Duty cycle of the waveform is determined by
the ratio of Tup/tTup + Tynl where Tup is the time taken
to charge up to V, and Ty, is the time taken to discharge
to0 V.

The difference between the two modes is that in Trig-
gered maode an external trigger signal is required at U1

pin 1 ta initiate a charge cycle. Also, the ramp capacitors
are preset or changed to avoltage determined by the Start
Phase potentiometer setting and therefore the charge or
"ramp up’ process commences from this level. The
clamping is achieved via Iupref and the current mirror
internal to U which produces 2 x 1, ref and the required
clamp voltage. A more detailed operational description

of the main circuit blocks comprising the VCO board

will now be given. Unlgss otherwise mentioned referances
are to Figure 8--7-1,

R-Network {R40—-R45)

The reference voltage from the front panel FREQUENCY
vernier is converted by the network to one of two possible
values depending on the operative frequency range i.e. —

1 Hz — 9,99 MMz (decades) or 10—20 MHz (non-decades).
The resuiting voltage is then used to control U2A, 01
current source,

8-52
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Control Current Source {LJ2A, Q1)

This current source output |- convertes the output vol-
tage from the R-Network 1o a +15 V reference voltage
(instead of ground referenced). U117 (see schematic 8)
enables one of three resistive networks 10 be selected
depending on which of the three indicated frequency
range bands is operative. This will be explained in the
Range Decoder and Ramp Capacitor section, The selected
network 1imits ¢ and therefore the voltage produced

across R49/60 or R51 within one of three different ranges.

Duty Cycle Vermier

The output voltage from U2B is fed either via the Duty
Cycle vernier potentiometer (used in an inverse made)
to the two canstant current sources shown or, directly
connected when fixed 50 % duty cycle or pulse mode is
selected. Note: in pulse mode the duty cycle potentio-
meter is used to control pulse width and the trigger
output signal from U1 has a fixed 50 % duty cycle.

Current Sources (lup, Iupref, Idnref)

Current source U3B, O3, Q4 ete. supplies the range
capacitance charging current “up) vig Q6 which is con-
trolled by U1 SW-output. 'up ref is sued as a reference
by the current mirror of U1 1o provide the start phase
clamp voltage | yawn ref is used as a reference by U1
current mirror 1o enable the correct discharge or ramp
down rate of the previously charged capacitance.

Transistors 06 and Q7

06 is cperated a5 a switch under the control of U1 1o
supply charging current to the ramp capacitors. Q7,
whose operation is always complementary to QB, serves
to bipass current 'up to ground at the end of the ramp
up period “up flows constantly).

Range Decoder and Range Capacitors s (refer to

{refer to schematic 8 and Figure 8~7—1)

The range data from A7 Control board is decoded by
1J14/U16 and used to enabla the appropriate range
capacitors. Alsa, depending on which of the three
frequerncy bands (1 Hz — 1 MHz, 1 — 10 MHz or

10 — 20 MHz} is operative pre-limiting of control
current l¢ within one of three-ranges is done via U11,
e.0. a freauency setting of 50 KHz is in hand 1 of 1 Hz —
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1 MHz, U11 will therefore select the frequency pre-ran-
ging resistive network RE5/R54,

The range capacitors are enabled by transistor switches
08—-013. CZ angd C3 are always enabled and C4—C10
are sequentially enabled in an additive ar summing
sequence, For the two fastest frequency ranges only

C2 and C3 are operative, the 10—20 MMz value being
achieved by increasing the available ramp current, This is
daone by selecting the BR56 network which resuits in
maximum I and therefore maximum control valtage
being available. For the 1—10 MHz range the I¢ s
rechuced via R52/RB3 network and therefore the ramp
current is reduced, All other ranges use R54/R55 and
have the same ramp current control voltage and ramp
current limits, For the 0.1 — 1 MHz range C2, C3 and
C4 are enabled, for 10—100 KHz C2, C3, C4 and C5 are
enabled etc. The complete range capacitor selection
data is given in Table B—=7—4. in the Troubleshooting
section.

Schmitt Trigger Level Adjust

The two trigger levels are fixed at O V and +2 V for all
frequency ranges except the two fastest when they are
changed by switching in external resistors.

TROUBLESHOOTING

General Troubleshooting Information
Analogue Data
Rigital Data

1. General Troubleshooting Information:

It is suggested that troubleshooting the VCO board is
started at TP 1 since it is possible to confirm, by the
presence of either a triangular waveform or a constant
de¢ level as shown, that particular ¢ircuit componeants
are operating correctly. For all aperating modes of the
8111A except TRIGGER/PULSE the following
details apply;

Service

Modes

A, {free running)
NORMAL, VCO
(60 % DUTY
CYCLE)

Waveshape at TP 2.

0V and +2 V apply for frequencies
betwean 1 Hz — 1000 KHz for fre-
quencies 1 MHz — 20 MHz values
are slightly changed,

b. {Triggered)
TRIGGER,
GATE, BURST

When there is no external trigger
signal present the voltage at TP 1
should be fixed at between 0 and
2 V depending on the position of
the START PHASE potentiometer,

—909 start phase 0 V approx.
(9 start phase 1 V approx.
+90° start phase 2 V approx.

In TRIGGER/PULSE mode the VCO board works enly
as a Schmitt trigger/level shifter with the external trigger
signal passing through U1 and being made compatible
with circutitry on board Ad. If the fault appears 10
originate from the VCO board then check that U1 pin 13
is clamped at TTL low since, if not,then the input trigger
signal will not be transferred to U1 pin 21 {Trigger Out),

It the test condition for the triggered mades (B} is wrong
then check whether current source U33, Q3, Q4 is opera-
ting correctly, if so and waveshape for mode A is correct
then U1 is suspect. Ensure that problem is not with Q3
and that Q6, Q7 are not faulty before replacing U1,

If checks show that the correct test results at TP1 do not
oceur then the following faultfinding information shoulid
help to isolate the faulty component. The voltages given
are referenced to ground unless otherwise stated.
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2. Analogue Data:

‘Q Referring to Figure 8—7—2. and Schematic 8, it
can be seen that the voltage at TP2 comes from either
the FREQUENCY potentiometer or, when in VCO mode,
the EXT INPUT connector. When nat in VOO moade,
adjustment of the FREQUENCY vernier should produce
the following values:

Vernier position:  CCW cw

TP2 voltage: < 1V =10V
ar: <1V = 2V (for 10-20
MHz range)

Q The voltage at TP 3 is referenced 10 +16 V (TP4)
and controls the current sources 'upf 'upref and lgawn

ref- Adjustment of the FREQUENCY /vernier should
produce the values shown in Table 8—7—1.

Table 8—7—1. Test Voltages for Current Sources

Model 8111A

IC Current Source

Q The current source converts the input voltage from
gither the FREQUENCY vernier or the EXT INPUT (in
VGO mode). The voltage, which is referenced to ground,
is converted to a new value referenced to +15 V. A check
on the correct operation of the complete current source
circuit of U2, Q1 etc. can be done by confirming the
values given in Table 8--7=2.

Vernier position

ccw cw

Applicable Ranges and Duty Cyele

=01V -14V
0.6V 7.8V
=026 V =31V
2.6V —6.4V

TP3 Voltage swing

{1 Hz—1 MHz Ranges, fixed 50 % DTY)
{1 Hz—1 MHz Ranges, variable DTY)

{1 Hz—=10 MHz range)
(10 — 20 MHz Range)

fixed 50 % DTY

The given values are referenced to +15 V {TP4),
- Tolerance; £ 10 %.

Table 8—7=2. Voltage drops across Range resistors

Selected R
{ Operative Resistors)

Fraquency Range

Freq. vern. pos.:

1 Hz = 1 MHz R54/55
1 — 10 MHz R52/53
10 -~ 20 MHz RE6

voltage drop

Talerance: 10 %

given values are for fixed
50 % DUTY CYCLE

!,.J E E

m

5
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lyp Current Source

Q’ The 'up current may be checked by connacting

a current meter between the collector of Q4 and ground
{therefore routing 1, to ground). Set the 8111A to
TRIGGER mode and fixed 50 % DUTY. Verify that

Q6 is switched on and Q7 off.

Check, when the FREQUENCY vernier is adjusted,
that the values are as in Table 8--7-=3,

ldownref Current Source

ﬁ liownraf can be measurad (after removing U1 from

its connectar) by connecting a current meter between
Q2 collector and ground. The values and test conditions
for 'down are as given in Table 8--7—3 previously.

Table 8—7—3. 'up Vaiues

Variable Duty Cycle Display Currant Source

'ﬁ The current source U4, QS ete. outputs a current
which is proportional 1o 1, the resulting voltage drop
produced across AT1R18 is then used to produce the
displayed DUTY CYCLE percentage value. The circuit
operation can be checked by setting the 8111A 10
fixed 50 % DUTY and checking the voltage at Q% collec-
tor. The value should change as shown when the
FREQUENCY vernier is adjusted: -

QOutput Bias Control Current

I,"'} This currant, which controls the output amplifier
of U1 is typically 2.5 mA and pin 17 of U1 must be at
0V (virtual ground}.

Vernier Position
ccw cw

Applicable Frequency Ranages

0.14 mA 1.9 mA
Current 0.36 mA 4.3 mA
36 mA 8.9 mA

(1 Hz = 1 MHz Ranges)
{1 MHz — 10 MHz Range)
{10 MHz — 20 MHz Range)

Tolerance: £ 10 %.

Tabie 8—7—4.

Varnier Posttion
ccw cw

Applicable Frequency Ranags

70 mvV 0.87V
Voltage at the .15V 1.9V
collector of 5: 16V 40V

{1 Hz — 1 MHz Ranges)
{1 MHz — 10 MHz Range)
{10 MHz — 20 MHz Range}

Tolerance: + 10 %.
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3.  Digital Bata

If the fault appears to be related to range capacitor
selection i.e. a digital data decoding problem then use
Table B—7—4 to verify that the appropriate devices are
operating correctly.

The truth table of the other digita! devices are given
on schematic 8,

Table 8—7—5. Range Capacitor Selection Truth Table

Selected Capacitors

Frequency Range U14 pin No. . » {C2 and C3 are
321 15 selectad in all ranges}

=]
2]
-
B
—
=]
-
-
Lo

10 — 20 MHz
1= 10 MHz
0.1~ 1 MHz
10 — 100 KHz
1— 10 KHz
01— 1 KHz
10 — 100 Hz
1— 10 Hz

Y o T = I = =
PR o T [P RS R o B |
== = 0O =0 =0
L e T T R e 3
— et el ek =k [ =2 =2
B e - == B B
T o WP
—_ e ) ek ek emd e =
R e TR R A
- oo oo oo
- - o000 0oC0
Ll o [ i o [ o
— = D OO
el e T = B oo B e }
e e B = A = |
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Model 8111A

SERVICE BLOCK 8
WIDTH GENERATOR A4

THEORY OF OPERATION

General

The function of the width generator {applicable only in
pulse mode) is to provide an output pulse of known,
predetermined width in accordance with the 811 1A front

panel settings.

The Width board (A4) includes the circuitry to do this
and also a width error detector/display driver.

The width range, as stated in the Specifications Table,

is from 25 ns to 100 ms, this is divided into seven ranges
the fastest being 25 ns to 100 ns and then reducing in
decade steps from 100—1000 ns to the slowest,

10 ms — 100 ms.

A block diagram of the main sections of the board is
shown in Figure 8—~8--1, these are: a current source and
associated contro! devices, a set of range capacitors, a
range data decoder and associated capacitor selection
devices, a Schmitt trigger, a trigger signal converter and
and error detector /display driver.

Service

Reference to schematic 9 should be made when reading
the following operational description.

OPERATION

The basic operation of the width generator is as follows:
A trigger signal (WIDTH TRIGGER) produced either by
the VCO or an external source and routed via AG Shaper,
is input to Ad.

This sets the Schmitt trigger which then causes the width
output signal to go high and enables a constant current
to charge up a range capacitor, When the capacitor {or
ramp)} voltage reaches the Schmitt trigger threshold the
width output signal is "‘reset’”’: — width cycle completed.
The capacitor is rapidly discharged and the overall cir-
cuit is now ready to receive the next trigger signal from
Ab.

If, prior to completion of the width cycle the next
trigger signal should arrive an error signal will be genera-
ted. A more detailed description of the operation of the
individual functional ""blocks” of the overall circuit will
now be given.

WIDTH

TRIGGER IN

LURRENT
SOURCE B

TO DISPLAY

E’ CONTROL

V1A, 8, Q1

RANGE RANGE
DECODER/ CAPACITORS.

DRIVERS AND
SELECTORS

us, e, c,n
UiB,C,D

o= ERROR OUT

SCHMITT
TRIGGER

Figure 8—8—1. Simpiified Width Board Block Diagram
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Current Source

Figure 8—8—2 shows a simplified diagram of the current
source,

The front panel mounted width vernier cantrols the
output voltage of U2A, CCW or zero resistance for
highest ocutput voltage/fastest value and vice-versa for
CW, The adjustable range of output vatues is dependent
on the tw¢ reference voltages 5.2 Vand —4.16 V. In
the fastest width range (25 ns — 100 ns}, “"switch’ §2 is
open, 50 the adjustable range is dependent only an the
—5.2 V reference voltage.

Model B111A

The output voltage of U2A together with R41 + R30
controls the current supplied to the range capacitors
except when in the fastast range, here 51 is closed to
increase the current by a factor of 10 {compared 1o that
required for the other ranges) and therefore achieving
faster ramp times. “Switch” functions 51 and 52 as
shown in the figure are provided by UTE and U2B to-
gether with associated peripheral components. In all
ranges except the fastest 52 is closed and $1 apen.

Figure 8—8—2. Simplified Current Source Circuit

Width Range Decoder and Capacitors

Range data, from the front panel switch via board A7,
s decoded by the 3—8 decoder U5 (see Figure 8—8—3)
to enable either one of the five capacitors C3—C7 plus
C1, C2 or only C1, C2. C1, C2 are in fact permanently
switched in and are used either as a stand-alone pair for
the two fastest width ranges or combined with any of
the other five capacitors for all other ranges. The capa-
citor select/enable transistors Q5—Q9 are operated in
both the forward and reverse modes 10 enable current
to flow to charge and also discharge the capacitors.
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CAPACITOR
SELECTORS

[

1, I_é

\VAVAVAS

RANGE LA TA
Thmm 473

T
3
a

Figure 8—8—3. Simplified Width Range Selector Diagram

Error Detector Circuit

Reference to schematic 9 shows that the width trigger
input signal is connected to the clock input of U7A (D
type flip-flop) and the width output signal to the D
input. A positive going edge at the clock input will
cause the data at the D input to be transferred to the G
output, i.e. if D is stitl high (width signal not completed)
when a trigger signal arrives an error signal is produced.
A timing diagram to illustrate the error detection pro-
cess is shown in Figure 8—8—4.

TRIGGER [ I { I U7AIE

{PULS IN]

WIDTH [ _J | | U7AI7
| |

|ERRCR]

QUT

U7Af2

ERROR (NO_ERROR}
DETECT

ERROR SIGNAL | |

T0 Us

u78M15 {TP4}

Figure B—8—4. Error Detection Timing Diagram

Comparator U8 lengthens the output pulse of the mono-
stable U7B and provides a signal suitable for driving the
ERROR LED.

Schmitt Trigger

Reference to schematic @ shows that the Schmitt trigger
circuit comprises a differential amplifier with feedback-
Q1, Q2 etc. and an emitter follower 03, Q4.

In the non-active state Q1 conducts and Q2 is turned off.
The output voltage of the range capacitors' common
connection is clamped at —7.4 V via the emitter follower
Q3, Q4. CR2 is biased on and provides base current for
Q1 and guiescent current for Q4.

On receipt of a positive trigger pulse, Q2 turns on and
switches Q1 off allowing the width output signal to
go "high’’ or active.

The potential at the base of Q4 increases, CR2 is biased
off and Q4 is therefore turned off. A charging current is
now allowed to flow through the seiected range capaci-
tor until the threshoid level of the Schmitt trigger is
reached. Q1 is then turned on which switches 02 off and
the width output signal goes “low” or off.

The ramp capacitor voltage is discharged to —7.4 V via
emitter follower Q4,
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Trigger Converter Referring to Figure 8—8—5, check the conditions at the
following test points, this assists in isolating the fault.

Refer to schematic 9, the trigger converter generates a The voltage at TP3 is used to control the current
12 ns output pulse {at UBA output) on the positive source. |t should vary by turning the width vernier
going edge of the VCO derived input signal. The pulse as follows:
length is derived from the propagation delay of R27/ cow
C10 and the ECL NOR gate UBA. This pulse is then CW

from0.7V to 98V

used to set the Schmitt trigger. .
or 07V to 39Vin25ns—100 ns Range

The voltage drop across R31 indicates the current
supplied by the current source. Depending on the
width vernier position it should vary as follows:

Cw CCw

When troubleshooting the width board set the 8111A from 50 mV to 650 mV
Waveform to Pulse Mode. ot 0BV to 2.6V in25ns—100 ns Range

Q Q 'Q and Q see below &

TROUBLESHOOTING

¥CO ERRQOR

TRIGGER

TRIGGER

T0
ERROR
DISPLAY

$ WIDTH
ouT

WIDTH
YERNIER

-0y
TRIGGER FROM VOO
1BV
- 0.7V
U v UBA/Z
SS6V
/[_/ RAMP (TP1)
Q Y

-0.7v
Q m WIDTH QUTPYT{TP2)
-14W

Figure 8—8—5. Width Troubleshooting Diagram

!.;. !g, it !QA,
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Far checking standby conditions of the width board it is
recommended that the 8111A be set to 2 non-puise
waveform. Should the fault appear to be in the WIDTH
RANGE SELECTOR section, Ub outputs can be checked
against the truth Table 8—8—1.

Tahle 8-8—1. Range Decodar (US) Truth Table

Width Range Range Data (US Inputs) Range Data {US Outputs) Selected
Capacitor

A Yy Yo Yz Yy
pin14 pin13 pin12 pin 11
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SERVICE BLOCK 9
SHAPER BOARD A6

THEORY OF OPERATION

General

The function of the Shaper board is to process the input
signal delivered by either the VCO (AB) if in function
mode or Width board (A4} if in pulse mode. Its main
operational features include triangle to sinewave con-
version and a pulse transition time speed up circuit. This
is operative for both pulse and square waveforms.

Additional features of the Shaper are a 1:10 attenuation
stage for all output signals controlled by a simple external
reference voltage {potentiometer}, a level shifter enabling
positive and negative offset output signals and a normal/
complement switching facility.

The OUTPUT signal from AB is fed to the Output board
{AB) and the TRIGGER QUTPUT goes directly to the
front panel connector.

OPERATION

The most significant part of the board is the 1C-U2 which
performs the signal shaping and conversion functions. A
simptified diagram of the board is shown in Figure 8—98—1

Service

and this clearly illustrates the significance of U2. The
various |IC capabilities are enabled by control inputs, these
include the two mode select pins which enable either
linear preamplifier mode tHor triangular waveforms},
triangle to sine conversion of fast pulse. This last mode
requires the application of an EECL. {(Emitter Emitter
Coupled Logicl level input signal whereas the “triangle
and sine”” modes require the application of normal and
complement triangular waveforms. Additional control
inputs enable NORM/COMPLEMENT control (Pin 15)
and POS/SYMMETRICAL/NEG (pins 10 and 11} biasing.

Apart from U1 and its input, biasing and adjustment
components, the two remaining significant circuit ele-
ments comprising the board are the input stage for
square or pulse operation — U3, 04, Q5, etc. — and the
output or “current mirror” stage.

Square/Pulse Input Stage

Either the TRIGGER IN or the WIDTH IN signal is
selected, selection depends on U1B and U3B (WIDTH
DISABLE) pin 11 status. Q4 converts the incoming
trigger signal to an ECL level and Q5 changes this to the
special EECL. levels {(—0.6 V for "low"” and O V for
“high”}. The TRIGGER OUTPUT signal is derived from
Q4 emitter, and converted from ECL to TTL by A6 U4.

W |2

AMPLITUDE
VERNIER

Fohin VERNIER
s NEG ADNIST

i a

AMPL ] THD

SINEWAVE
ADMST

l

FROM A5 {[NPL SHAPER
VCO BD RO o
WIGTH N

EVEL CURRENT
SHIFTER Sreiion

T #ast Puse

FAQM AL
WwIDTH 80

WAVE FROM
LOGIC

MORMIOUMPL
SELECT

TRIGOER [N ECL-TTL
FROM AS

by
w00 BO: CONVERTER
WITH TRIGOER TO

AL WIOTH BD

Figure 8—9—1. Simplified Shaper Board Block Diagram
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Output Stage (Current Mirror) or)

The output waveforms from U2 comprise differential
current stages, by summing these with a “current mirror”,
undesirable offset effects are reduced to zero and a
doubiing of the available output signal amplitude is
achieved. The operating principle is shown in Figure
8—9-2, the Current mirror performs a current inversion
{without this the summing would result in a zero output)
and in effect produces an output current which is a true
“reflection’’ of its input current provided that Q1A and
Q1B are a matched pair.

By summing the differential output currents, the quies-
cent currents ICI and their effect is eliminated.

Iy= 1
[Q1A AND Q1B ARE A
MATCHED PAIR)

Ige Ige

—_— e

A

Model 8111A

TROUBLESHOOTING

General

As a first step confirm that the problem 15 in fact at the
Shaper board by ensuring that the required input signals
as shown in Figure 8—9—3 are present.

Once these conditions are confirmed check that the
appropriate adjustment potentiocmeter is not open or short
circuited since this type of fault can cause a failure con-
dition which appears to come from U2.

If maximum signal amplitude is not obtainable check that
the voltage across VR1 is at least +5.12 V. The output
amplitude level from AB for al waveforms should be
approximately 500 mVpp when the front panei
AMPLITUDE vernier is fully CW.

Current Mirror

To confirm correct operation check that the signal levels
at Q1A and A1B emitters are the same {the transistors are
a matched pair}.

Signal Qutput in Pulse or Square Waveform

I a fault is seen only when in pulse or squarewave then
check that the logic conditions of gates U3A, B, Cand D
is in accordance with Table 8—9—1. These levels are ECL
and can be checked with an ECL probe.

8111A SETTING: NORMAL MODE, 50% DUTY CYCLE
0.2V
PINB /\/\ av
PIN1G 0.2v
\/\/ N

ov

SQUARE OR
} PULSE MODE

-0.9v

Figure 8—9—3. Input Signals
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Waveform and Qutput Moda Salection

The varicus control signal logic levels input to 1C U2
can be checked against Tables 8=2--2 angd B—-9-3, The
fogic leveis in the tables are all TTL.

Table B~8—1. Waveform and Qutput Mode Selection

8111A Setting U3/s R11 us/ia UiB/4 =3

v Y non conducting
L conducting
o conducting

Table 8—9-2, Table 8—9-3.

3111A 8111A Setting

g NORMAL, POS or SYM
v NORMAL, NEG

., Ju COMPL, NEG

COMPL, POS or 8YM
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SERVICE BLOCK 10
OUTPUT BOARD A8 11

THEORY OF OPERATION

General

The main functions of the Output board are to amplify
the signal derived from the Shaper {A6) and add {or
subtract) the required offset voltage as set by the front
panel vernier. In addition, 20 dB of attenuation can be
applied to the signal {if — 20 dB pushbutton pressed) by
a passive attenuator. The output signal from A8 is fed
to the Upper Switch board {A11) where it is either
further attenuated (40 dB) or output directly to the
front panel socket.

The main feature of board AB is the actual output ampli-
fier, this is in principle an inverting operational amplifier
and is shown in simplified form in Figure 8—10—1.

The voltage gain, as can be seen in the figure, is deter-
mined by Rin and Rfb, Av = Rfb/Rin. The main ampli-
fier {(or HF AMP) has offset voltages and currents
which have to be compensated for. This is achieved

by U1 and U2. U1 compares the voltage at the inverting
input of HF AMP with ground and maintains it at zero
difference by supplying a current through Rc and
therefore ensuring a ““virtual ground””. U2 detects any
undesired offset voltage at HF AMP output via the
feedback network RinxV/RfbXV and compensates

it via the non-inverting input.

Service

The offset Input {derived via the offset vernier and fixed
20 dB attenuator as required) is added to the HF AMP
output via R offs and U2 etc.

As can be seen from Figure 8—10—2, the HF Amplifier
can be considered as three stages — Input, Voltage Gain
and Output. The operation of these will now be des-
cribed:

Input Stage

The input signa! (1/P—} is amplified by Q1, Q2 {common
base amplifiers), CR1 and CR2 provide the required hias
voltages. The offset signal {1/P+) is applied between

CR1 and CR2, which ensures a constant reference point.
The output signals, produced across R24, R27, are applied
to the bases of O3 and Q4.

Voltage Gain Stage

Transistors O3, Q4 (operating as emitter follower) drive
0% and Q6 respectively to provide the actual voltage
amplification.

QOutput Stage

The emitter followers Q10, Q12 and Q11, Q13 decouple
the low output impedance of R out from the voltage

gain stage.

SIGNAL
INPUT

OFFSET CURRENT
COMPENSATION

QFFSET VOLTAGE
COMPENSATION

OFFSET
INPUT

~23¥

INPUT STAGE VOLTAGE GAIN STAOE OUTPUT 5TABE

Figure 8—10—1. Simplified Output Amplifier

Figure 8—10—2. HF Amplifier Simplified Diagram
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TROUBLESHOOTING

CAUTION

Do not operate without heat sinks on board A8. If
replacement of one of the transistors Q5—Q13 is neces-
sary, first remove all heat sink securing screws, then
plate or bracket and finatly, if necessary, the transistor
adaptors. Do not attempt to remove a complete heat-
sink assembly i.e. plate and transistor adaptors together
since damage to transistors will be likely.

The troubleshooting information is given in two sections,
first for the HF AMP and then the Offset Control.

HF Amplifier

The following hints will help to isolate a fault in the
8111A output amplifier.

The voltages, shown on Service sheet 11 in biue, should
be measured by a DVM with the low terminal connected
to ground,

The following test conditions are required:

AB Shaper board disconnected from connector
20 dB AMPL-ATTENUATOR pushbutton pressed
Offset Vernier set to 0 V

If the voltage between CR1 and CR2 ( Q) is fully
neagtive (approx. —15 V) check Q2, Q4 and Q8. If it is
fully positive {approx. +15 V) check Q1, Q3 and Q5.

If Q10/Q11 or &12/Q13 fail {emitter/collector short
circuit) the 8111A regulated power supply rails will
switch off. If it is necessary to replace any of the output
stage transistors Q8—Q13, check that CRb and CR6 are
not defective.

Distorted Leading and Trailing Edges

If the output from A8 in pulse or square wave has distorted

leading or trailing edges, and the input signal from AB is
undistorted, then make the following test:

Set the 8111A to high output amplitude {16 V, Symmetrical)

If the leading edge is distorted, check Q3 and Q5.

If the trailing edge is distorted, check Q4 and Q6.

Model 8111A

Offset Control

The offset of the 8111A output signal depends on the
current through R7.

Q The offset control voltage at the offset input of
AB varies: from 0.9 V for + 8 V offset at the
8111A output to £0.9 V for —8 \V offset at the
8111A output.

PO AN UP SWBD P{O A8 QUTPUT AMPLIFIER

ade
OFFSET -20dB

Figure B-#}4 Offset Centrols

Figure 8—10-3. Offset Control

Q Due to high internal gain of the HF-AMP, the voltage

at its non-inverting input varies by only approximately

4 mV about 0 V over the whole offset range. If the voltage

is at either the maximum positive or negative rail value
{£ 15 V) then, either U2 or the HF amplifier is defective.

An offset error or failure can also be caused by a fault at U1,
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