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Safety Considerations

HP 11729C

SAFETY CONSIDERATIONS

GENERAL

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

This product is a Safety Class I instrument (pro-
vided with a protective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the avail-
able line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be
provided from the main power source to the pro-
duct input wiring terminals, power cord, or sup-
plied power cord set.

Any interruption of the protective (grounding)
conductor (inside or outside the instrument) or
disconnecting the protective earth terminal will
cause a potential shock hazard that could resultin
personal injury. (Grounding one conductor of a
two conductor outlet is not sufficient protection.)
In addition, verify that a common ground exists
between the unit under test and this instrument
prior to energizing either unit.

Whenever it is likely that the protection has been
impaired, the instrument must be madeinoperative
and be secured against any unintended operation.

If this instrument is to be energized via an auto-
transformer (for voltage reduction) make sure the
common terminal is connected to neutral (that is,
the grounded side of the mains supply).

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

Adjustments described in the manual are per-
formed with power supplied to the instrument

ii

while protective covers areremoved. Energy avail-
able at many points may, if contacted, result in
personal injury.

Capacitors inside the instrument may still be
charged even if the instrument has been discon-

" nected from its source of supply.

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

SAFETY SYMBOLS
& Instruction manual symbol: the product

will be marked with this symbol when it is
necessary for the user to refer to the in-
struction manual (see Table of Contents for
page references).

é Indicates hazardous voltages.
= Indicates earth (ground) terminal.

— The WARNING sign denotes a
WARNING hazard. It calls attention to a

procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in per-
sonal injury. Do not proceed be-
yond a WARNING sign until the
indicated conditions are fully
understood and met.

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

CAUTION
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HP 11729C

CABLE AND ATTENUATOR

Cable-attenuator assembly
used to configure the internal
640 MHz oscillator.

SMA TERMINATION

BNC TERMINATION

The 50Q termination is in-
stalled on the IF OUTPUT
POWER CABLE port as shown in the photo-
graph.

Figure 1-1. HP Model 11729C Carrier Noise Test Set with Accessories Supplied
1-0
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

This manual contains information required to
install, operate, test, adjust and service the Hewlett-
Packard Model 11729C Carrier Noise Test Set.
Figure 1-1 shows the Carrier Noise Test Set with
all of its externally supplied accessories.

The Carrier Noise Test Set Operating and Service
manual has eight sections. The subjects addressed
are:

Section I, General Information

Section II, Installation

Section III, Operation

Section IV, Performance Tests

Section V, Adjustments

Section VI, Replaceable Parts

Section VII, Manual Changes

Section VIII, Service

Listed on the title page of this manual, below the
manual part number, is a microfiche part number.
This number may be used to order 100 x 150 millime-
tre (4 x 6 inch) microfilm transparencies of this
manual. Each microfiche contains up to 96 photo-
duplicates of the manual pages. The microfiche
package also includes the latest Manual Changes
supplement, as well as all pertinent Service Notes.

1-2. SPECIFICATIONS

Instrument specifications are listed in Table 1-1.
These specifications are the performance stand-
ards or limits against which the instrument may
be tested. Supplemental characteristics are listed
in Table 1-2. Supplemental characteristics are not
warranted specifications, but are typical charac-
teristics included as additional information for
the user. Typical system performance when using
the Carrier Noise Test Set with the HP 8662A or
8663A is given in Table 1-3.

1-3. SAFETY CONSIDERATIONS

This product is a Safety Class I instrument, that
is, one provided with a protective earth terminal.
The Carrier Noise Test Set and all related docu-
mentation should be reviewed for familiarization
with safety markings and instructions before
operation. Refer to the Safety Considerations page
found at the beginning of this manual for a sum-
mary of the safety information. Safety informa-
tion for installation, operation, performance test-
ing, adjustment, or serviceis found in appropriate
places throughout this manual.

1-4. INSTRUMENTS COVERED BY THIS
MANUAL

Attached to the rear panel of the instrument is a
serial number plate. The serial number is in the
form: 0000A00000. The first four digits and the
letter are the serial number prefix. The last five
digits are the suffix. The prefix is the same for
identical instruments; it changes only when a con-
figuration change is made to the instrument. The
suffix however, is assigned sequentially and is
different for each instrument. The contents of this
manual apply directly to instruments having the
serial number prefix(es) listed under SERIAL
NUMBERS on the title page.

1-5. MANUAL CHANGES SUPPLEMENT

An instrument manufactured after the printing of
this manual may have a serial number prefix thatis
not listed on the title page. This unlisted serial
number prefix indicates that the instrument is dif-
ferent from those documented in this manual. The
manual for this newer instrument is accompanied
by a Manual Changes supplement. The supplement
contains “change information” that explains how
to adapt this manual to the newer instrument.

In addition to change information, the supplement
may contain information for correcting errorsin the
manual. To keep the manual as current and as accu-
rate as possible, Hewlett-Packard recommends that
you periodically request the latest Manual Changes
supplement. The supplement is identified with the
manual print date and part number, both of which
appear on the manual title page. Complimentary
copies of the supplement are available from
Hewlett-Packard.

For information concerning a serial number
prefix that is not listed on the title page or in the
Manual Changes supplement, contact your near-
est Hewlett-Packard office.

1-6. DESCRIPTION

The Hewlett-Packard Model 11729C Carrier Noise
Test Set is an integral part of a phase noise mea-
surement system.

The Carrier Noise Test Set can perform the follow-
ing operations:

® Up converts an external (or internal) reference
signal.

1-1
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DESCRIPTION (cont'd)

e Down converts the signal under test to an inter-
mediate frequency (IF).

e Phasedemodulates the phasenoise of the test sig-
nal using the Phase Detector Method.

—When the Phase Detector Method is used the
signal under test is phase locked to a refer-
ence signal.

—The signal under test is then phase detected
against the same reference signal.

¢ Frequency demodulates the phase noise of the
test signal using the Frequency Discriminator
Method.

With the addition of Option 130 the Carrier Noise
Test Set is capable of detecting the signal under
test for making AM noise measurements.

The Carrier Noise Test Set can be used in two
methods of making phase noise measurements:

e Phase Detector Method
e Frequency Discriminator Method

The number of drive signals required for the Car-
rier Noise Test Set to be completely operational
depends on the phase noise measurement method
used and the frequency of the signal under test.
The drive signals are supplied from an external
RF source.In addition to the external RF source,
one of the drive signals (640 MHz) can be supplied

by the Carrier Noise Test Set. The Carrier Noise |

Test Set can be configured to provide an internally
generated 640 MHz signal; the 640 MHz signal is
available by connecting the provided cable-attenu-
ator assembly (HP 11729-60096 or HP 11729-60098
[Option 140]) between two rear panel connectors.
The absolute system noise floor will be degraded
close-in to the carrier when using the internally
generated 640 MHz signal, compared to the 640
MHz signal being supplied by the HP 8662A Syn-
thesized Signal Generator.

The following table lists when the drive signals
are required:

Phase Detector Frequency
Method Discriminator Method
Drive Frequency Range of Frequency Range of
Signals Signal Under Test Signal Under Test
10MHz to |1.28GHz to | 10 MHz to |1.28 GHz to
1.28GHz | 18GHz | 1.28 GHz | 18 GHz
Fixed Not X Not X
640 MHz Needed Needed
Tunable X X Not Not
5 MHz— Needed | Needed
1280 MHz
X = Drive signal is used.

1-2
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When using the Phase Detector Method the signal
under test is first down-converted to the 5 MHz—
1280 MHz range and then phase detected against
the tunable 5 MHz—1280 MHz signal. Phase
detecting produces a dc signal with simultaneous
ac voltage fluctuations. These ac components are
proportional to the combined phase noise of the
two input signals (the signal under test and the
tunable 5 MHz—1280 MHz signal), at rates cor-
responding to the offset frequency from the signal
under test. The phase detected output signal is
also used as an error voltage to keep the signal
under test and the tunable 5 MHz—1280 MHz sig-
nal in phase quadrature (that is, 90 degrees
out-of-phase).

When using the Frequency Discriminator Method,
the down-converted signal under test is phase
detected against itself using an external delay line
and the internal mixer/phase detector. The phase
detected signal is proportional to the phase noise
on the signal under test. In the Frequency Dis-
criminator Method the signal under test does not
have to be phase locked to an external reference
signal.

The Carrier Noise Test Set accepts test signals
from 10 MHz—18 GHz, at a level of +7 dBm to
+20 dBm. The broad frequency range is user selec-
table from the front panel (local) or by using the
Hewlett-Packard Interface Bus (remote). When
using the Carrier Noise Test Set in the Phase
Detector Method the controls for acquiring and
maintaining phase lock are user selectable from
the front panel (local) or by using the Hewlett-
Packard Interface Bus (remote).

The Carrier Noise Test Set is compatible with HP-
IB to the extent indicated by the following codes:
SH1, AH1,T5, TEO, L3, LEO, SR1,RL1, PP1,DC1,
DTO0, and CO. The Carrier Noise Test Set interfaces
with the bus via three-state TTL circuitry. An
explanation of the compatibility code can be found
in IEEE Standard 488 (1978), “IEEE Standard
Digital Interface for Programmable Instrumenta-
tion” or the identical ANSI Standard MC1.1.

1-7. OPTIONS
1-8. Electrical Options

Option 003. Option 003 has two bands installed, 10
MHz to 1.28 GHz and 1.28 GHz to 3.2 GHz.

Option 007. Option 007 has two bandsinstalled, 10
MHz to 1.28 GHz and 3.2 GHz to 5.76 GHz.
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Electrical Options (cont’d)

Option 011. Option 011 hastwo bandsinstalled, 10
MHz to 1.28 GHz and 5.76 GHz to 8.32 GHz.

Option 015. Option 015 has two bands installed, 10
MHz to 1.28 GHz and 8.32 GHz to 10.88 GHz.

Option 019. Option 019 has two bandsinstalled, 10
MHz to 1.28 GHz and 10.88 GHz to 13.44 GHz.

Option 023. Option 023 has two bandsinstalled, 10
MHz to 1.28 GHz and 13.44 GHz to 16.00 GHz.

Option 027. Option 027 has two bands installed, 10
MHz to 1.28 GHz and 16.00 GHz to 18.00 GHz.

Option 130. Option 130 adds AM noise measure-
ment capabilities.

Option 140. Option 140 places all front panel con-
nectors on the rear panel.

1-9. Mechanical Options

The following options may have been ordered and
received with the Carrier Noise Test Set. If they
were not ordered with the original shipment and
are now desired, they can be ordered from the
nearest Hewlett-Packard office using the part
numbers included in each of the following
paragraphs.

Instrument Slide Kit (Option 160). The Carrier
Noise Test Set can be easily removed from the
instrument rack by using the instrument slide kit.
The part number of the slide kit is HP 1494-0026.

Front Handle Kit (Option 907). Ease of handling is
increased with the front panel handles. The Front
Handle Kit part number is HP 5061-0088.

Rack Flange Kit (Option 908). The Carrier Noise
Test Set can be solidly mounted to the instrument
rack using the flange kit. The Rack Flange Kit
part number is HP 5061-9674.

Rack Flange and Front Handle Combination Kit
(Option 909). This is a unique part which combines
both functions. It is not simply a front handle kit
and arack flange kit packaged together. The Rack
Flange and Front Panel Combination Kit part
number is HP 5061-9675.

1-10. ACCESSORIES SUPPLIED

The accessories supplied with the Carrier Noise
Test Set are shown in Figure 1-1.

a. The line power cable is supplied in several
configurations, depending on the destination of

General Information

the original shipment. Refer to Power Cables in
Section II of this manual.

b. An additional fuse is shipped only with
instruments that are factory configured for
100/120 Vac operation. This fuse has a 0.5A rat-
ing and is for reconfiguring the instrument for
220/240 Vac operation.

c. A50ohm BNC termination is supplied to be
connected to the IF OUTPUT on the front panel.
With the 50 ohm termination in place the Carrier
Noise Test Set meets the requirements of MIL STD
461 REO02. :

NOTE
The 50 ohm termination must be con-
nected to the IF OUTPUT if the IF
OUTPUT is not being used.

d. The Carrier Noise Test Set has two connec-
tors on the rear panel labeled 640 MHz OUT and
640 MHz IN. The 640 MHz OUT is connected to the
640 MHz IN to configure the internally generated
640 MHz signal for use during a measurement. A
cable-attenuator assembly (HP 11729-60096 or HP
11729-60098 [Option 140]) is supplied to make this
connection. The length and attenuation of this
cable assembly is critical for the generation of the
640 MHz signal.

e. A 500 SMA termination is supplied to be
connected to the 640 MHz OUT connector on the
rear panel. For proper operation of an amplifier, in
the Carrier Noise Test Set, the termination must
be in place when the 640 MHz OUT connector is
not being used.

1-11. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

For the Carrier Noise Test Set to be completely
operational it will require one or two drive signals
(either a fixed 640 MHz signal or a 5 MHz—
1280 MHz signal or both) that are supplied from
an external RF source. Critical specifications of
the RF source are in Table 1-4 in this section.

If desired the 640 MHz drive signal can be supplied
by the Carrier Noise Test Set. On the rear panel of
the Carrier Noise Test Set the 640 MHz OUT con-
nector is connected to the 640 MHz IN connector,
using the cable-attenuator assembly (HP 11729-
60096 or HP 11729-60098 [Option 140] ) supplied
with the instrument. The absolute system noise
floor will be degraded close-in to the carrier when
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EQUIPMENT REQUIRED BUT NOT

SUPPLIED (cont'd) b :."PN Boscriti I’:s? unTCatngelt'
using the internally generated 640 MHz signal, ar . escripton . Olse Tes’ o
compared to the 640 MHz signal being supplied by 11170B | BNC(M)-BNC(M) | 5 to 1280 MHz

the HP 8662A Synthesized Signal Generator. (24 inches) INPUT

The following table lists the coaxial cables required 11170C ?ggfﬁgNC(M) ?QE%%ZOHJT DC-FM
to connect the Carrier Noise Test Set to the HP FREQ-CONT X-0SC
8662A or 8663A Synthesized Signal Generators. NOISE SPECTRUM
Also listed are the cables necessary to connect the <10 MHz OUTPUT
Carrier Noise Test Set to a spectrum analyzer. <1 MHz OUTPUT

Table 1-1. Specifications (1 of 2)

Electrical Characteristics Performance Limits Conditions
TEST SIGNAL
Frequency Range' 10 MHz to 18 GHz External low-pass filtering may
be required for test signals
<20 MHz and +20 MHz around
band centers
Band Center 1.92 GHz
Frequencies 4.48 GHz
7.04 GHz
9.60 GHz
12.16 GHz
14.72 GHz
17.28 GHz
IF QUTPUT
Bandwidth 5 MHz to 1280 MHz
Level +7 dBm Minimum
AM NOISE DETECTION
(Option 130)
Frequency Range 10 MHz to 18 GHz
Input level 0dBm to +18 dBm
AM Noise Floor At +10 dBm input level
Offset from Carrier (Hz) AM Noise (dBc/Hz)
1k —138
10k —145
100k —-155
1M —160
RESIDUAL NOISE
Offset From Carrier(Hz) dBc/Hz With a <1.28 GHz input signal
10 —115
100 —126
1k -135
10k —-142
100k —151
M —156
'In eight (8) bands, excluding +5 MHz around band center frequencies.
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HP 11729C General Information
Table 1-1. Specifications (2 of 2)
Electrical
Characteristics Performance Limits Conditions
RESIDUAL NOISE (cont’d)
Offset From Carrier (Hz) dBe/Hz With a 10 GHz input signal
10 -90
100 —105
1k —115
10k —-127
100k —137
1M —142
GENERAL
Line Voltage 100,120,220 or 240V
(+5%,—10%)
Line Frequency 48 to 66 Hz
Power Dissipation 75 V-A maximum
Temperature:
Operating 0 to +55°C
Weight:
Net 10.4 kg (23 1b.)
Dimensions®
Height 99 mm (3.91in.)
Width 425 mm (16.8 in.)
Depth 551 mm (21.7 in.)
Remote Operation
(HP-IB)®
IEEE STD 488-1978 Compati-
bility Code: SH1, AH1, T5,TEO,
L3, LEO, SR1, RL1,PP1, DC1,
DT0,Co0.
ELECTROMAGNETIC
COMPATIBILITY
Electromagnetic Conducted and radiated inter-
Interference ference is within the require-
ments of CE03 and RE02 as
called out in MIL-STD 461, and
within the requirements of VDE
0871 and CISPR Publication 11.
*For ordering cabinet accessories the module sizes are 3-1/2H, 1MW (module width), 20D.
*The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard’s implementation of IEEE STD 488-1978, “Digital Interface for
Programmable Instrumentation.” All front panel functions with the exception of the line switch are HP-IB programmable.
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General Information

HP 11729C

Table 1-2. Supplemental Characteristics (1 of 2)

TEST SIGNAL

Level: For test signals >1.28 GHz: +7dBm to +20 dBm
Typically useable down to —15 dBm with potential
noise floor degradation.

For test frequencies <1.28 GHz: —5 dBm to +10
dBm. Typically usable down to —15 dBm with
potential noise floor degradation; optimal level
from —2 dBm to +3 dBm.

IF OUTPUT

Typically useable to 1500 MHz dependent on the test
frequency.

NOISE SPECTRUM OUTPUTS

<10 MHz Output (The < 10 MHz Output is amplified by
an internal 40 dB Low Noise Amplifier)

Bandwidth: 10 Hz to 10 MHz. (3 dB BW: 10 Hz to 15
MHz typical.)
Flatness: +1 dB typical, 50 Hz to 10 MHz

Output impedance: 50 nominal

<1 MHz Output (The < 1 MHz Outputis a non-amplified

output)

Bandwidth: dc to 1 MHz. (3 dB BW: dc to 1.5 MHz
typical.)
Flatness: + 1 dB typical

Output impedance: 60002 nominal

Auxiliary Noise
Output impedance: 6000 nominal
Bandwidth: dc to 1 MHz typical

PHASE LOCK LOOP FUNCTION

FREQUENCY CONTROL OUTPUTS
Freq-Cont X-Osc
Output level: +10V nominal
Nominal Output impedance: 1000.

Freq-Cont DC-FM
Output level: 1V nominal
Nominal Output impedance: 500.

Lock Bandwidth Factor: 1,10, 100, 1k, 10k nominal. (Selec-
table by front panel pushbuttons.)

Loop characteristics: dependent on method of phaselock
(crystal or DC-FM) used and loop VCO chosen.

Loop Characteristics when using the HP 8662A Elec-

Supplemental characteristics are intended to provide information useful in applying the instrument
by giving typical, but non-warranted, performance parameters.

tronic Frequency Control input for phase locking
with the HP 8662A front panel output at 0 dBm:

Loop Holding Range (LHR):
Hgut
10’
Loop Bandwidth (LBW}):
HP 11729C LBF x f3,;
1010
Loop Bandwidth Maximum: 2 kHz typical

(Hz nominal)

= (Hz nominal)

f = frequency
dut = Device under test
LBF = Lock Bandwith Factor set on HP 11729C

Loop Characteristics when using the HP 8662A dc
FM modulation input for phase locking with the
HP 8662A front panel output at 0 dBm:

Loop Holding Range (LHR): + FM deviation set on HP
8662A (Hz nominal).

Loop Bandwidth (LBW):
(HP 8662A FPD) x HP 11729C LBF nom. _ (Hz

103 nom.)

Loop Bandwidth Maximum: 100 kHz typical.

LBF = Lock Bandwidth Factor set on HP 11729C
FPD = Front Panel Deviation

LOOP TEST PORTS
Loop Test Input:
Source: random noise source, tracking generator, or
sinusoidal input.
Bandwidth: dc to 100 kHz typical.
Input level: less than 0.1V peak, typical.
Input impedance: dc coupled, 10 k) nominal

Loop Test Output:
Bandwidth: dc to 100 kHz, typical.
Output level: gain outside loop bandwidth = 1
Output impedance: dc coupled, 1 k. nominal

AM NOISE DETECTION
(Option 130)
AM Noise Floor (at +10 dBm input level):

Offset From Carrier (Hz)  Typical AM Noise{dBc/Hz)

1k —147
10k —152
100k —161
1M —165
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HP 11729C General Information
Table 1-2. Supplemental Characteristics (20f2)
RESIDUAL NOISE
?"set Carrier Sensitivity of the HP 11729C using the internal saw
rom . . .
carrier | <1.286Hz 5 GHz 10 GHz 18 GHz oscillator and a 10 GHz input signal. The Frequency
(Hz) (dBc/Hz) | (dBe/Hz) | (dBe/Hz) (dBc/Hz) Discriminator Method was used which had a delay
line with the following characteristics: delay was 100
10 —125 —112 —106 —100 ns, attenuation was <10 dB and the cable used was
100 | -—133 -120 —-116 —-110 RG-223.
1k —140 —-130 —125 —119
10k | —147 —137 —132 —126 Offset From Carrier (Hz) dBc/Hz
100k —156 —146 —141 —135
IM| -160 —148 —144 —-138 Lk —80
10M | —160 -148 —144 -138 10k —106
100k —131
The absolute phase noise of the internal saw oscil- 1M —144

lator with a 10 GHz input signal.

Offset From Carrier (Hz) dBc/Hz
1k —86

10k —116

100k —135

1M —145

10M —147

1-12. ELECTRICAL EQUIPMENT AVAILABLE
The Carrier Noise Test Set has an HP-IB interface
and can be used with any HP-IB compatible com-
puting controller or computer for automatic sys-
tems applications.

1-13. RECOMMENDED TEST EQUIPMENT

Table 1-4 lists the test equipment recommended
for usein testing, adjusting and servicing the Car-
rier Noise Test Set. The Critical Specification

column describes the essential requirements for
each piece of test equipment. Other equipment can
be substituted if it meets or exceeds these critical
specifications.

Table 1-4 also includes some alternate equipment
listings. These alternate instruments are high-
lighted in Table 1-5 which also indicates the pos-
sible advantages of using them as substitutes.
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General Information HP 11729C

The following information is supplied to aid the user when configuring the Carrier Noise
Test Set in a system. The system specifications are for the HP 11729C and the HP 8662A.

Also given are the general requirements for an unknown RF source being used with the
HP 11729C.

Table 1-3. System Specifications (1 of 2)

ABSOLUTE SYSTEM NOISE FLOOR
System noiseis specified only when the HP 11729C is

used with an HP 8662A Option 003'.

Phase Detector Method (locking via EFC):
HP 11729C/8662A Absolute System Noise*?
(dBe/Hz):

Band 1 Band 2 Band 3 Band 4
Offset 510 1280 1.28103.2 3.2105.76 5.76 t0 8.32
from MHz GHz GHz GHz
Carrier

(Hz) Typ. Spec. | Typ. Spec. | Typ. Spec. | Typ. Spec.

1 58 48| 53 43| -47 37| 43 -B

10 88 -78| -83 -713| -7 67| -13 83
100 -108 -98|-103 -93| -97 -87| -93 -8
1k -119 -115 | -115 -110 | -109 -104 | -105 -100
10k 130 -125 | -129 -124 | -127 -123 | -126 121
100k -130 -126 | -130 -126 | -130 -126 | -129 -125

M -140 -140 -138 -135
Band 5 Band 6 Band 7 Band 8
Offset 8321010.88 | 10.881013.44 | 134410160 | 1601018.0
from GHz GHz GHz GHz

Carrier
(Hz) Typ. Spec. | Typ. Spec. | Typ. Spec. | Typ. Spec.

1 40 30| -38 -28| -37 -271| -3 -2
10 70 60| 68 58| -67 57| 65 55
100 9 80| -88 -78| -87 -77| -8 75

1k 102 -97|-100 -95| -99 -94 | -97 -9

10k 123 -119 | -12 -118 | -121 -116 | -119 -115

100k -129 -125 | -128 -125 | -127 -124 | -127 123
M -134 -132 -131 -129

The HP 8663A Option 003 (operated below 1280 MHz) may
be used in place of the HP 8662A with no change in system
performance.

2These system noise floor specifications apply for locking
via the EFC of the HP 8662A crystal oscillator. Locking via
the HP 8662A dc FM changes the phase noise on the tuna
ble HP 8662A signal and therefore total system noise. Use
the system phase noise equation at the end of footnote 3 to
determine system phase noise when locking via the HP
8662A dc FM.

3The absolute system phase noise is dependent on the test
signal frequency, therefore, the actual system noise may be
lower than specified. Since the noise contribution of the HP
8662A front panel signal is a function of frequency selected,
the overall system noise may improve for test frequencies
<640 MHz from band centers. For example, for frequencies
over the narrow range of 8.96 to 10.24 GHz, typical system
phase noise at a 100 kHz offset is —134 dBc/Hz. To deter-
mine the system phase noise for any test frequency, see the
system phase noise equation below.

Ly Lo L3

£ e =10 = S =
weem = 10108 2 700 | 0% 4+ 107)

where N = center frequency of selected filter/640 MHz

L. = absolute SSB phase noise of the 640 MHz ref-
erence signal (dBc/Hz)

L o = absolute SSB phase noise of the 5 to
1280 MHz tunable signal (dBc/Hz)

£3 = residual noise of the HP 11729C (dBc/Hz)

1

(dBc/Hz)

1 1
a" — 1 | U |
= N

2

] 1 1 |
10 100 1k 10k 100k ™

Offset from Carrier (Hz)

SSBPhase Noise to Carrier Ratio

-

Typical HP 11729C/8662A system noise (phase
detector method, locking via EFC).

Frequency Discriminator Method:

HP 11729C/8662A System Noise and Sensitivity: In the fre-
quency discriminator mode, the lower limit of the
measurement system sensitivity is set by the noise
contribution of the 11729C/8662A. Typical system
noise contribution of the HP 11729C/8662A is shown
in the table below.

Typical System Noise (dBc/Hz)
Offset (frequency discriminator)
from
. 1.26to 83210 16010
Carrier (H2) 32 6z 10.88 GHz 180 GHz

1 -54 -40 -35
10 -84 -70 -65
100 -104 -90 -85
1k -116 -102 -97
10k -139 -125 -120
100k -149 -135 -130
M -149 -135 -130

The actual HP 11729C/8662A measurement sensitiv-
ity in the frequency discriminator method largely
depends on the delay line (delay time) used. The
longer the delay time, the closer the measurement
sensitivity approaches the system noise limit. The
graph shows the HP 11729C/8662A noise contribu-
tion, and a typically obtainable system sensitivity. A
34 foot section of flexible RF cable (RG 225) was used
as the external time delay element r = 50 ns.
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HP 11729C

General Information

Table 1-3. System Specifications (2 of 2)

Frequency Discriminator Method (cont’d)

~ 7=50ns

S~

(dBc/Hz)

~
\.\\
Typical System Noise Limit \\
i N

S 3
=1 =]
T

SSB Phase Noise to Carrier Ratio

Typical Measurement Sensitivity

~

-140 ] ] L )
1 10 100 1k 10k
Otfset from Carrier (Hz)

tivity using a 50 ns delay line discriminator.
when used with the HP 11729C in a system:
640 MHz signal source:
Frequency: 640 MHz +50 ppm.
chosen.
5—1280 MHz tunable source:

Frequency: 5—1280 MHz.

floor.

ﬁ-
100k

Level: +1 dBm minimum, +4 dBm maximum.
Frequency control: dependent on method of phaselock

M

Typical noise contribution of HP 11729C/8662A (frequency
discriminator method) at X-band and typical system sensi-

Listed below are general requirements for the RF source

Level: 0 dBm +1 dB. Typically usable to ¢10 dBm
with change in loop bandwidth and system noise

Frequency control: dependent on method of phase lock
chosen; could require dc coupled frequency controlled
input accepting +1V or +10V, with necessary devia-
tion dependent on source under test.

. Use the following procedure to calculate the Absolute

System Noise Floor of the HP 11729C and an RF
source other than the HP 8662A.

Absolute System Noise Floor (general case):

Measurement system noise floor is dependent on the
RF reference source(s) used. For the frequency dis-
criminator method, system noise is acomposite of the
noise on the multiplied 640 MHz signal plustheresid-
ual noise of the HP 11729C. For the phase detector
method, system noise has the additional noise of the
RF tunable source at the phase detector input. System
noise can be described by

P £y Lo L3
oem = 101og 2 Tow | o0 . 10°)

where N = center frequency of selected filter/640 MHz

£ = absolute SSB phase noise of the 640 MHz
reference signal (dBc/Hz)

L9 = absolute SSB phase noise of the 5 to
1280 MHz tunable signal (dBc/Hz)

£ 3 = residual noise of the HP 11729C (dBc/Hz)
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General Information

Table 1-4. Recommended Test Equipment (1 of 3)

HP 11729C

Instrument

Critical Specifications

Recommended
Model

. Use*

Amplifier

Input Frequency: 640 MHz
Gain: 22 dB
Noise Figure: < 10 dBm

HP 8447E/F

Attenuator

Input Frequency Range: 640 MHz to 1 GHz
Incremental Attenuation: 1 dB steps
Maximum attenuation: 10 dB

HP 355C

Cable (RF)

BNC(m) to BNC(m) (9 inches)

HP 10502A

Cable (RF)

BNC(m) to BNC(m) (24 inches)

HP 11170B

OPAT

Carrier Noise
Test Set

(There isn’t any substitute instrument for the
Carrier Noise Test Set)

Band Range: 8.32 GHz to 10.88 GHz
IF output bandwidth: 400 MHz
IF output level: +7 dBm

Residual Phase Noise: (Using a 10 GHz Test
Signal)

Offset From Level
Carrier (Hz) (dBe/Hz)
10 —90
100 —105
1k —-115
10k —127
100k —137
1M —137

HP 11729C!

~ Controller

Minimum controller capability as defined by
IEEE Standard 488-1975 and the identical ANSI
Standard MC1.1: SH1, AH1, T4, TEO, L2, LEO,
SRO, RL1, PP0, DCO, DTO, and C1-4,26.

HP 85B

OA

Digital
Multimeter

Input Range: 0 to 15 Vdc
Accuracy: +1 mVde

HP 3468A

AT

Function
Generator

Frequency: 1 kHz

Function: sinewave
Amplitude: 500 mVde to 5 Vdc
DC Offset Capability

HP 3312A

Isolator

Power Input level: +15 dBm
Frequency Input: 10 GHz

HP 0955-0178

*A = Adjustments; O = Operator’s Checks; P = Performance Tests; T = Troubleshooting

This Carrier Noise Test Set must contain a Band Range that is included in the Carrier Noise Test Set under test.
*Under certain conditions an attenuator can be used in place of the isolator. For more information see the AM Noise

Floor Performance Test in Section IV.
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Resolution Bandwidth: 100 Hz and 100 kHz
Video Filtering

Marker capability

Reference Level Control

Video Readout Accuracy: + 0.5 dB
Sensitivity: —117 dB

HP 11729C General Information
Table 1-4. Recommended Test Equipment (2 of 3)
Instrument Critical Specifications Recommended Use*
Model
Low Frequency Frequency Range: 0 Hz to 1 kHz HP 3582A P
Spectrum Analyzer Measurement Range: —75 dBm to 0 dBm HP 3561A
Resolution Bandwidth: 30 MHz
Video Averaging
Video Readout Accuracy: +0.5 dB
Low Noise One Frequency between: 5 MHz and 18 GHz MA 86651A3 P
Oscillator Amplitude: +10 dBm (M/A Com)
AM noise:
Offset From Level
Carrier (Hz) (dBe/Hz)
100k <-155
1M <-160
Microwave Frequency Range: 2 GHz to 10 GHz HP 8340A OPAT
Synthesized Source Amplitude: >+10 dBm HP 8673B
Short term Frequency stability: 1 part in 107
External AM Modulation capability
Oscilloscope Bandwidth: 100 Hz HP 1740A T
Vertical Sensitivity: 5 mV/div
AC Coupled
Power Meter Accuracy: +0.2 dBm HP 436A PA
Power Sensor Frequency Range: 100 MHz to 10 GHz HP 8481A PA
Power Range: 0 dBm to 15 dBm
Input Impedance: 500
SWR: < 1.25
Power Splitter Input Frequency Range: 400 MHz to 700 MHz HP 11667A P
Output tracking: <0.25 dB
Power Splitter Input Frequency: 10 GHz HP 11667A P
Output tracking: <0.25 dB
Power Supply Voltage Output: +10 Vdc maximum HP 6214B P
RF Spectrum Frequency Range: 1 kHz to 10 MHz HP 8566B OPT
Analyzer Dynamic Range: —75 dBm to 0 dBm

*A = Adjustments; O = Operator’s Checks; P = Performance Tests; T = Troubleshooting
8Commercial Sources Division, M/A-COM, South Avenue, Burlington, MA 01803
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General Information HP 11729C

Table 1-4. Recommended Test Equipment (3 of 3)

Instrument Critical Specifications Recsiimended Use*
Model -
RF Synthesized Auzxillary 640 MHz Signal: HP 8662A* OPAT
Signal (Opt. 003)
Generator Absolute Phase Noise: HP 8663A*
(Opt. 003)
Offset From Level
Carrier (Hz) (dBe/Hz)
1 — 54
10 — 84
100 —104
1k —121
10k —145
100 k —157
1M —157
Level: >+1 dBm to <+4 dBm
Electronic Frequency Control: + 1 Vdc or £ 10 Vdc
RF Output:
Frequency Range: 300 MHz to 700 MHz
Frequency resolution: 10 Hz
Amplitude: —40 dBm to 0 dBm
External AM Modulation capability
Termination 50 ohms BNC HP 11593A P
Waveguide UG-135/U to N(f) . HPX281C
* A = Adjustments; O = Operator’s Checks; P = Performance Tests; T = Troubleshooting
“For one HP 8662A or 8663A to operate with the Carrier Noise Test Set and give the best phase noise performance, two rear
panel connectors are required. One connector must supply 640 MHz and the other connector must accept the Electronic
Frequency Control signal from the Carrier Noise Test Set. As of April 1984 these two connectors are on therear panel of each
standard HP 8662A or 8663A. Before April 1984 these two connectors were specified by options HO3 and H12. The HP 8662A
or 8663A option 003 includes testing the phase noise of the 640 MHz signal.

Table 1-5. Recommended Alternate Test Equipment

Instrument Suggested Instrument Advantages of
Type Alternate Replaced Alternate
RF Synthesized Signal HP 8663A HP 8662A The HP 8663A is a direct
Generator substitute for the
HP 8662A.
Microwave HP 8673B HP 8340A Less expensive
Synthesized Source
Low Frequency HP 3561A HP 3582A Better Accuracy
Spectrum Analyzer
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HP 11729C

Installation

SECTION Il
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to
install the Carrier Noise Test Set. Included is
information pertinent to initial inspection, power
requirememts, line voltage selection, power cables,
interconnection, environmemt, instrument mount-
ing, storage and shipment.

2-2. INITIAL INSPECTION

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

Inspect the shipping container for damage. If the
shipping container or cushioning material is dam-
aged, it should be kept until the contents of the
shipment have been checked for completeness and
the instrument has been checked mechanically
and electrically. The contents of the shipment
should be as shown in Figure 1-1. Procedures for
checking electrical performance are given in Sec-
tion IV. If the contents are incomplete, if there is
mechanical damage or defect, or if the instrument
does not pass the electrical performance test, not-
ify the nearest Hewlett-Packard office. If the ship-
ping container is damaged or the cushioning
material shows signs of stress, notify the carrier
as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection.

2-3. PREPARATION FOR USE
2-4. Power Requirements

The Carrier Noise Test Set requires a power source
of 100, 120, 220 or 240 Vac, +5% to —10%, 48 to 66
Hz single phase. Power consumption is 75 VA
maximum.

I WARNINGS I

This is a Safety Class I product (that is,
provided with a protective earth termi-
nal). An uninterruptible safety earth
ground must be provided from the main

I\ 2.

Ppower source to the product input wiring
terminals through the power cord or
supplied power cord set. Whenever it is
likely that the protection has been im-
paired, the product must be made inop-
erative and be secured against any unin-
tended operation.

If this instrument is to be energized via
an external autotransformer, make sure
the autotransformer’s common terminal
is connected to the neutral (that is, the
grounded side of the mains supply).

Line Voltage and Fuse Selection

CAUTION

BEFORE PLUGGING THIS INSTRU-
MENT into the mains (line) voltage, be
sure the correct voltage and fuse have
been selected.

Verify that the line voltage selection
card and the fuse are matched to the
power source. Refer to Figure 2-1, Line
Voltage and Fuse Selection.

Fuses may be ordered under HP part
numbers 2110-0001, 1.0A (250V) for 100/
120 Vac operation and 2110-0012, 0.5A
(250V) for 220/240 Vac operation.

. Power Cables

WARNING l

BEFORE CONNECTING THIS IN-
STRUMENT, the protective earth ter-
minal of this instrument must be con-
nected to the protective conductor of the
(mains) power cord. The mains plug
shall only be inserted in a socket outlet
provided with a protective earth con-
tact. The protective action must not be
negated by the use of an extension cord
(power cable) without a protective con-
ductor (grounding).
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2.

Operating voltage is shown
_in module window.

SELECTION OF OPERATING VOLTAGE

1. Open cover door, pull the FUSE PULL lever and rotate to

left. Remove the fuse.

Remove the Line Voltage Selection Card. Position the card
so the line voltage appears at top-left corner. Push the card
firmly into the slot.

. Rotate the FUSE PULL lever to its normal position. Insert

a fuse of the correct value in the holder. Close the cover

door.

To avoid the possibility of hazardous electri-
cal shock, do not operate this instrument at
line voltages greater than 126.5 Vac with line
frequencies greater than 66 Hz (leakage cur-
rents at these line settings may exceed
3.5 mA).

Figure 2-1. Line Voltage and Fuse Selection

HP 11729C

Power Cables (cont'd)

This instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instru-
ment cabinet. The power cable plug shipped with
each instrument depends on the country of desti-
nation. Refer to Figure 2-2 for the part numbers of
power cables available.

2-7. HP-IB Address Selection {IA[p

The HP-IB address is switch-selectable through
five miniature slide switches located on the rear
panel of the Carrier Noise Test Set. These switches
provide the means to select one of 31 valid HP-IB
addresses (00 through 30). HP-IB addresses greater
than 30 (decimal) areinvalid. Refer to Table 2-1 for
the allowable HP-IB address codes. Listed are the
valid address switch settings and equivalent
ASCII character and decimal value. When the
instrument is shipped from the factory, the HP-IB
addressis preset to 06 (decimal). (In binary, thisis
00110.) This preset address is shown shaded in
Table 2-1.

The following procedure describes how to change
the settings of the HP-IB address switches.

Use a small screwdriver to set the switches to the
desired HP-IB address in binary. The five switches
are labeled Al through A5, where Al is the least
significant address bit and A5 is the most signifi-

220/240V
OPERATION

C
(S)
N>

220/240V
OPERATION

JES N

220/240V
OPERATION

100/120V
OPERATION

Ty

PLUG*: SEV 1011.1959-24507
TYPE 12
CABLE*: HP 8120-2104

PLUG*: NZSS 198/AS C112
CABLE*: HP 8120-1369

PLUG*: NEMA 5-15P
CABLE*: 8120-1378

PLUG*: NEMA 6-15P
CABLE*: HP 8120-0698

PLUG*: CEE7-VII
CABLE*: HP 8120-1689

220/240V
OPERATION

PLUG*: CEE22-V1

CABLE*: HP 8120-1860

220/240V
OPERATION

220/240V
OPERATION

s>

PLUG*: BS 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry identifier for the plug only.
The number shown for the cable is an HP part number for a complete cable including the plug.

22
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HP 11729C

Table 2-1. Allowable HP-IB Address Codes

g::ii,\:':' k:ls;'::ss ;:L':'ess Address Switches®
lent! Char- Char-
acter acter AS | M | 3| A2 | Al
0 SP ® 0 0 0 0 0
1 ! A 0 0 0 0 1
2 " B 0 0 0 1 0
3 # C 0 0 0 1 1
4 $ D 0 0 1 0 0
5 % E 0 0 1 0 1
7 G 0 0 1 1 1
8 ( H 0 1 0 0 0
9 ) | 0 1 0 0 1
10 * J 0 1 0 1 0
1 + K 0 1 0 1 1
12 L 0 1 1 0 0
13 - M 0 1 1 0 1
14 . N 0 1 1 1 0
15 / 0 0 1 1 1 1
16 0 P 1 0 0 0 0
17 1 Q 1 0 0 0 1
18 2 R 1 0 0 1 0
19 3 S 1 0 0 1 1
20 4 T 1 0 1 0 0
21 5 ] 1 0 1 0 1
22 6 v 1 0 1 1 0
23 7 w 1 0 1 1 1
24 8 X 1 1 0 0 0
25 9 Y 1 1 0 0 1
26 : z 1 1 0 1 0
27 [ 1 1 0 1 1
28 < \ 1 1 1 0 0
29 = ] 1T 111101
30 > 0 1 1 1 1 0
'Decimal characters and the five address switches relate
to the last five bits of both talk and listen addresses.
*Factory-set address.

HP-IB Address Selection (cont'd)

cant address bit. Sliding the switch downward (as
viewed from the rear of the instrument) “sets” the
corresponding address bit to “1” while sliding the
switch upwards “clears” the bit (bit=0). Setting all
of the address bits to “1” will result in an invalid
HP-IB address (31 decimal). In this case an HP-IB

Installation

address of 30 (decimal) will be stored in memory
once the instrument is powered up.

If the HP-IB address is changed when the instru-
ment is on the instrument will have to be turned
off then turned on again. This is necessary so the
new address can be read by the microprocessor
and stored in memory.

Along with the five address switches (A1l through
Ab) there are two other switches. These two
switches are labeled “LO” LISTEN ONLY and
“TO” TALK ONLY. When either the “LO” or
“TO” switch is set to “1” the Carrier Noise Test Set
becomes either a TALKER ONLY or a LISTENER
ONLY and the HP-IB address is overridden. At
the factory the “LO” and “TQ” switches are set to
‘(0’,-

2-8. Interconnections

For the Carrier Noise Test Set to be fully opera-
tional it may have to be connected to an external
RF source for one or both of the drive signals (65—
1280 MHz and 640 MHz). The drive signals are
essential to the operation of the Carrier Noise Test
Set.

One of the drive signals can be supplied by the
Carrier Noise Test Set. An internally generated
640 MHz reference signal can be provided by con-
necting the supplied cable-attenuator assembly
between the proper rear panel connectors. For
proper operation, it is essential that the supplied
cable-attenuator assembly (HP 11729-60096 or HP
11729-60098 [Option 140]) be used to make the
connection.

The following figures, in Section III OPERA-
TION, show the interconnections to the Carrier
Noise Test Set:

Figure 3-4 Phase Noise Measurement Setup
(Phase Detector Method)

Figure 3-7 Phase Noise Measurement Setup
(Frequency Discriminator Method)

Figure 3-8 AM Noise Measurement Setup

Interconnection data for the Hewlett-Packard Inter-
face Bus is provided in Figure 2-3.

2-9. Mating Connectors

HP-IB Interface Connector. The HP-IB mating
connector is shown in Figure 2-3. Note that the two
securing screws are metric.

2-3
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SIGNAL GROUND

P/O TWISTED PAIR WITH 11

P/O TWISTED PAIR WITH 10

SHOULD BE GROUNDED | P/O TWISTED PAIR WITH 9

NEAR TERMINATION
OF OTHER WIRE OF P/O TWISTED PAIR WITH 8

SHIELD =— CONNECT 10
ATN GROUND
SRQ

IFC

NDAC

TWISTED PAIR P/O TWISTED PAIR WITH 7 NRFD
P/O TWISTED PAIR WITH 6 DAV
REN EOI

DI0 8 DI04

DlIO7 DIO3

DIO 2
DIO1

DIO6
DIO5

150 METRIC —8—_|

THREAD M3.5x 0.6

24-PIN MICRO-RIBBON
(SERIES 57) CONNECTOR

Logic Levels
The Hewlett-Packard Interface Bus Logic Levels are TTL compatible,
i.e., the true (1) state is 0.0 Vdc to +0.4 Vdc and the false (0) state is
+2.5 Vdc to +5.0 Vde.

‘Programming and Output Data Format
Refer to Section III, Operation.

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available
HP 10833A, 1 metre (3.3 ft), HP 10833B, 2 metres (6.6 ft)
HP 10833C, 4 metres (13.2 ft), HP 10833D, 0.5 metres (1.6 ft)

Cabling Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more than 2
metres (6.6 ft) of connecting cable per instrument.

2. The maximum accumulative length of connecting cable for any Hewlett-
Packard Interface Bus system is 20.0 metres (65.5 ft).

Figure 2-3. Hewlett-Packard Interface Bus Connection




HP 11729C

Mating Connectors (cont’d)

Coaxial Connectors. Coaxial mating connectors
used with the Carrier Noise Test Set should be 50
ohm Type N and 50 ohm BNC male connectors.

2-10. Operating Environment

The operating environment should be within the
following limitations:

Temperature ....................... 0 to +55C
Humidity ........... .5% to 95% relative at 40°C
Altitude ............. <4600 metres (15 000 feet)

2-11. Bench Operation

The instrument cabinet has plastic feet and fold-
away tilt stands for convenience in bench opera-
tion. (The plastic feet are shaped to ensure self-
alignment of instruments when they are stacked.)
The tilt stands raise the front of the Carrier Noise
Test Set for easier viewing of the front panel.

2-12. Rack Mounting

WARNING '

The Carrier Noise Test Set weighs 10.4 kg
(23 1b.), therefore care must be exercised
when lifting to avoid personalinjury. Use
equipment slides when rack mounting.

Rack mounting information is provided with the
rack mounting kits. If the kits were not ordered
with the instrument as options, they may be
ordered through the nearest Hewlett-Packard
office. Refer to the paragraph entitled Mechanical
Options in Section 1.

2-13. STORAGE AND SHIPMENT
2-14. Environment
The instrument should be stored in a clean, dry

Installation

environment. The following environmental limi-
tations apply to both storage and shipment:

Temperature ................. —55°C to +75°C
Humidity ................ <95% relative at 40°C
Altitude ............. 15 300 metres (50 000 feet)

2-15. Packaging

Tagging for Service. If the instrument is being
returned to Hewlett-Packard for service, please
complete one of the blue repair tags located at the
back of this manual and attach it to the
instrument.

Original Packaging. Containers and materialsiden-
tical to those used in factory packaging are avail-
able through Hewlett-Packard offices. Mark the
container “FRAGILE” to assure careful handling.
In any correspondence refer to the instrument by
model number and full serial number.

Other Packaging. The following general instruc-
tions should be used for re-packaging with com-
mercially available materials:

a. Wraptheinstrumentin heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office or ser-
vice center, complete one of the blue tags menti-
oned above and attach it to the instrument.)

b. Use a strong shipping container. A double-
wall carton made of 2.4 MPa (350 psi) test material
is adequate.

c. Use enough shock-absorbing material (75 to
100 mm layer; 3 to 4 inches) around all sides of the
instrument to provide firm cushion and prevent
movementin the container. Protect the front panel
with an appropriate type of cushioning material to
prevent damage during shipment.

d. “Seal the shipping container securely.

e. Mark the shipping container “FRAGILE” to
assure careful handling.

2-5/2-6
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SECTION Il
OPERATION

3-1. INTRODUCTION

This section provides complete operating infor-
mation for the Carrier Noise Test Set. Included are
general operation instructions; detailed descrip-
tions of each front and rear panel key, connector,
switch and annunciator; information on remote
operation; operator’s checks; and operator’s main-
tenance procedures.

3-2. Local Operation

Information covering local operation of the Car-
rier Noise Test Set is given in two places, namely
detailed panel features and general operating
instructions.

Detailed Panel Features. Figure 3-1 and Figure 3-2
illustrate the front and rear panels of the Carrier
Noise Test Set and provide descriptions of each
key, connector, switch and annunciator.

General Operating Instructions. Under general oper-
ating structions the following topics are covered:
— Power-on sequences
— Power-on procedure

— Phase noise measurement using the Phase
Detector Method

— Phase noise measurement using the
Frequency Discriminator Method

— AM noise measurement

3-3. Remote Operation (HP-1B) GEE)

The Carrier Noise Test Set is capable of remote
operation via the Hewlett-Packard Interface Bus.
Knowledge of local operation is essential for HP-
IB programming since most of the data messages
contain the same keystroke-like sequences. HP-IB

information is presented in the following areas of
this section:

— A summary of HP-IB capabilities is provided
in Table 3-3.

— A summary of program codes is provided in
Table 3-4.

3-4. Operator’s Checks

Operator’s checks are simple procedures designed
to verify that the main functions of the Carrier
Noise Test Set operate properly.

These procedures require a microwave synthe-
sized source, an RF synthesized signal generator,
a spectrum analyzer, a controller (for HP-IB
checks) and interconnecting cables.

3-5. Operator’s Maintenance

WARNING I

For continued protection against fire
hazard, replacethe line fuse with a 250V
fuse of the same rating only. Do not use
repaired fuses or short-circuited
fuseholders.

The only maintenance that the operator should
normally perform is the replacement of the prim-
ary power fuse. All other maintenance should be
referred to qualified service personnel.

The primary power fuse is located within the Line
Power Module. Refer to Figure 2-1 for instructions
on how to change the fuse.

If the instrument does not operate properly and is
being returned to Hewlett-Packard for service,
please complete one of the blue tags located at the
end of this manual and attach it to the instrument.
Refer to Section II for packaging instructions.
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FRONT PANEL FEATURES

. PHASE LOCK INDICATOR. The primary pur-

pose of the PHASE LOCK INDICATOR is to
show when the device under test and the tunable
5—1280 MHz source are in phase quadrature
(that is, 90 degrees out of phase). When the
device under test and the tunable 5—1280 MHz
source are in phase quadrature a green LED will
be illuminated in the center of the PHASE
LOCK INDICATOR. When the two sources are
greater than 100 kHz apart a red LED will be
illuminated to the left or right of the green LED.
As the frequency difference decreases all the
LEDs will light up dimly. Finally, as the two
sources approach quadrature the LEDs will
fully light one at a time, from left to right. When
the center green LED is illuminated the two
sources are in phase quadrature.

. BAND RANGE. BAND RANGE describes the

range of microwave test signals that can be
input for each of the buttons below FILTER
RANGE. The BAND RANGE chosen must con-
tain the microwave test signal. The BAND
RANGE desired is enabled by pressing the but-
ton below that BAND RANGE.

. FILTER RANGE. FILTER RANGE describes

the range of microwave test signals that can be
accepted by the Carrier Noise Test Set (0.010—
18 GHz).

. BAND CENTER. The broad range of micro-

wave test signals is possible because of a
640 MHz comb generator in the Carrier Noise
Test Set. Through a series of filters certain har-
monics from the comb generator are passed. The

BAND CENTER frequency of the BAND
RANGE chosen is the only harmonic (combline)
from the comb generator that is passed. The fil-
ter used for selecting the harmonic is a 200 MHz
passband filter centered around the combline.

. AUX NOISE. This is a female BNC connector

with an output impedance of 600Q. The signal
output is a dc level that is proportional to the
phase difference between the microwave test
signal and the tunable 5—1280 MHz signal. The
dclevel has ac fluctuations directly proportional
to the phase noise of the microwave test signal, if
the phase noise of the 640 MHz signal and the
tunable 5—1280 MHz signal isless than the mic-
rowave test signal. The output and an oscillo-
scope can be used as an external quadrature
monitor, because of the direct proportionality of
the dclevel to the phase difference of the micro-
wave test signal and the tunable 5—1280 MHz
signal.

. NOISE SPECTRUM < 1 MHz OUTPUT. This

is a female BNC connector with an output impe-
dance of 6000. This output is useful for measur-
ing the phase noise of the device under test at
offsets from the carrier of dc to 1 MHz.

The signal output is a dc level directly propor-
tional to the phase difference between the mic-
rowave test signal and the tunable 5—1280 MHz
signal. The dc level has ac fluctuations that are
directly proportional to the phase noise of the
the microwave test signal, if the phase noise of
the 640 MHz signal and 5—1280 MHz signal is
less than the microwave test signal.

Figure 3-1. Front Panel Features (1 of 3)
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NOTE
The bandwidth (de to 1 MHz) is not com-
pletely flat. The 3 db points are at dc and
1.5 MHz.

7. 510 1280 MHz INPUT. This is a female type-N
connector with a 50Q input impedance. The fre-
quency of the input signalis 5—1280 MHz from a
tunable source. The frequency of the signal
input is set to equal the microwave test signal
minus the BAND CENTER frequency of the
BAND RANGE chosen. The input level should
be 0 dBm +1 dBm. The user sets this signal in
phase quadrature (that is, 90 degrees out of
phase) with the microwave test signal. The IF
OUTPUT is connected to this input, through a
delay line, for the Frequency Discriminator
Method of making a phase noise measurement.

8. MICROWAVE TEST SIGNAL INPUT. This is
a female type-N connector with a 500 input
impedance. This connector is used to connect the
microwave test signal to the Carrier Noise Test
Set. The input frequency range is 10 MHz to 18
GHz. The input level should be as follows:

For test frequencies >1.28 GHz: +7 dBm to +20
dBm (Typically usable down to —15 dBm with
potential noise floor degradation). The optimal
level is +7 dBm to +20 dBm.

For test frequencies <1.28 GHz: —5 dBm to +10
dBm (Typically usable down to —15 dBm with
potential noise floor degradation. The optimal
level is from —2 dBm to +3 dBm.)

9. NOISE SPECTRUM < 10 MHz OUTPUT. This
is a female BNC connector with an output impe-
dance of 500 and 40 dB of gain over the <1 MHz
OUTPUT. This output is useful for measuring
the phase noise or amplitude (AM) noise of the
device under test at offsets from the carrier of 10
Hz to 10 MHz.

The signal output is a dec level that is directly
proportional to the phase difference between the
microwave test signal and the tunable 5—1280
MHz signal. The de¢ level has ac fluctuations

10.

11.

12.

13.

14.

FRONT PANEL FEATURES

that are directly proportional to the phase noise
ofthe microwave test signal, if the phase noise of
the 640 MHz signal and the tunable 5—1280
MHz signal is less than the microwave test
signal.

NOTE
The bandwidth (10 Hz to 10 MHz) is not
completely flat. The 3 dB points are at 10
Hz and 15 MH>.

IF OUTPUT 5—1280 MHz. This is a female
BNC connector with an output impedance of
500. The output frequency will be 5 to 1280 MHz.
The exact frequency is the intermediate differ-
ence frequency (IF) from the mixing of the mic-
rowave test signal and the BAND CENTER fre-
quency of the BAND RANGE chosen. The output
level is +7 dBm minimum.

50 OHM TERMINATION. With the 500 termi-
nation connected to the IF OUTPUT the Carrier
Noise Test Set meets the requirements of MIL-
STD 461 RE02. The IF OUTPUT is fully useable,
justreplace the 50 Ohm termination when the IF
OUTPUT is not being used.

HP-IB ANNUNCIATORS. Display the HP-IB
status. The REMOTE (RMT) annunciator lights
when the Carrier Noise Test Set is in the remote
mode. The TALK (TLK) annunciator lights when
the Carrier Noise Test Set is addressed to talk.
The LISTEN (LSN) annunciator lights when
the Carrier Noise Test Set is addressed to listen.
The SRQ annunciator lights when the Carrier
Noise Test Set is sending a Require Service mes-
sage to the controller.

LOCAL. Returns the Carrier Noise Test Set to
local operation (front panel control) from remote
HP-IB control provided that the instrument is
not in Local Lockout.

BAL. This adjustment is used when making a
measurement on a pulsed signal. This adjust-
ment with the aid of an oscilloscope connected to
the AUX NOISE connector on the front panel, is
used to eliminate the dc offset in the phase lock
loop.

Figure 3-1. Front Panel Features (2 of 3)
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15.

16.

17.

FRONT PANEL FEATURES

MEASUREMENT ANNUNCIATORS. When a
continuous wave (CW) phase noise measure-
ment is selected the ¢, CW annunciator will be
illuminated. When a continuous wave (CW) AM
noise measurement is selected the AM, CW
annunciator will be illuminated. When a pulsed
phase noise measurement is selected the ¢,
PULSED annunciator will beilluminated. When
a pulsed AM noise measurement is selected the
AM, PULSED annunciator will be illuminated.

MODE. Used to select either a phase noise (CW
or pulsed) or AM noise (CW or pulsed) measure-
ment. AM noise is only installed with Option
130.

LOCK BANDWIDTH FACTOR. These five
switches partially control the bandwidth of the
phaselock loop, by setting the gain for a number
of operational amplifiers in the Carrier Noise
Test Set. Another factor in determing the loop

18.

19.

andwidth is the frequency of the microwave test
signal or the FM deviation set on the device
under test or the tunable 5—1280 MHz source.

LINE SWITCH. Applies ac power to the Carrier
Noise Test Set when set to the ON position.

CAPTURE. When CAPTURE is pressed the
phase lock loop is changed from a second order
loop to a first order loop. The phase lock loop
consists of a voltage controlled oscillator (the
tunable 5—1280 MHz source or the device under
test), a phase detector and loop filter. The phase
detector and loop filter are in the Carrier Noise
Test Set. By changing to a first order loop the
bandwidth of the loop is widened. By widening
theloop bandwidth, acquiring phase quadrature
is made easier. When CAPTURE is pressed the
LOCK BANDWIDTH FACTOR buttons are
overridden.

3-4

Figure 3-1. Front Panel Features (3 of 3)
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REAR PANEL FEATURES

1. 640 MHz OUT. This is a female SMA connec-
tor with an output impedance of 50 Ohms. The
output frequency is 640 MHz. The output level is
11-13 dBm. This output is used to generate an
internal 640 MHz signal when connected to the
640 MHz IN connector. When this output is not
in use it must be terminated with the 50 Ohm
termination that was shipped with the Carrier
Noise Test Set.

2. LOOP TEST PORT IN. Ifa phase noise mea-
surement is made within the phase lock loop
bandwidth some of the phase noise will be sup-
pressed. The LOOP TEST PORT IN connector
lets the user input a signal to determine the
transfer characteristic of the phase lock loop.
Once the transfer characteristic is known the
amount of noise suppression at any offset within
the loop bandwidth can be determined. The
amount of phase noise suppression is then used
to correct the measured phase noise level.

This is a dc coupled female BNC connector with
anominal input impedance of 10k(). The signal
input should be from a random noise source, a
tracking generator or a variable frequency sine
wave source. The input level is typically less
than 0.1 volts peak. The typical bandwidth is dc
to 100 kHz.

3. FREQ-CONT X-OSC. This output is to be con-
nected to the frequency control input of the
tunable 5—1280 MHz source or the device under

test (whicheveris being used as the loop VCO)if
the loop VCO requires +10 volts dc for tuning.
When so connected the loop VCO will change
frequency to maintain phase quadrature between
the device under test and the tunable 5—1280
MHz source.

This is a female BNC connector with an output
impedance of 100Q. The output level is nominal
from —10 volts dc to +10 volts dc.

HP-IB ADDRESS SWITCH. Used to select one
of 31 valid HP-IB addresses (00 through 30). The
address is set in binary with A5 as the most
significant bit and A1 as the least significant.
To set a bit, “bit=", slide the switch down. To
clear a bit, “bit=0”, slide the switch up. By set-
ting TALK ONLY “TO” or LISTEN ONLY
“LO” TO “1” the HP-IB address is overriden.
When the address is changed the Carrier Noise
Test Set must be turned off then back on. This is
necessary so the microprocessor will be aware of
the address change.

SERIAL NUMBER PLATE. First four digits
and letter constitute the prefix which defines the
instrument configuration. The last five digits
form a sequential suffix that is unique to each
instrument. The plate also indicates any options
supplied with the instrument.

. PULSED BASEBAND. These connectors are

used when making a pulsed measurement. The

Figure 3-2. Rear Panel Features (1 of 2)
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10.

REAR PANEL FEATURES

user connects a filter between the input and out-
putto filter the pulse repetition frequency off the
carrier. The filter chosen is dependent on the
pulse repetition frequency of the carrier. The
design of the filter must be such that the pulse
repetition frequency and its multiples are termi-
nated into 50 Ohms.

FUSE. Ordering information is presented in
Section II, Installation.

. LINE POWER MODULE. Permits operation

from 100,120,220, or 240 Vac. The number visible
in the window indicates nominal line voltage to
which the instrument must be connected (see
Figure 2-1). Center conductor is connected to the
chassis for earth grounding.

HP-IB CONNECTOR. 24-pin female connector
used to connect the Carrier Noise Test Set
to the Hewlett-Packard Interface Bus (HP-IB)
for remote operation. Connection information is
presented in Section II, Installation.

FREQ-CONT DC-FM. This output is to be con-
nected to the frequency control input of the
tunable 5—1280 MHz source or the device under

test (whicheveris being used as theloop VCO)if

the loop VCO requires +1 volt dc for tuning.
When so connected the loop VCO will change

1.

12.

13.

frequency to maintain phase quadrature between
the device under test and the tunable 5—1280
MHz source.

This is a female BNC connector with a nominal
output impedance of 50Q. The output level is
nominal from —1 volt dc to +1 volt dc.

LOOP TEST PORT OUT. Once a signal has
been input at the LOOP TEST PORT IN con-
nector, this output is connected to a spectrum
analyzer for displaying the phase lock loop
transfer characteristic.

This is a dc coupled female BNC connector with
a nominal output impedance of 1 kQ. The gain
outside the phase lock loop bandwidth is equal to
one.

640 MHz INPUT. This is a female BNC connec-
tor with a 50 Ohm input impedance. The input
frequency must be 640 MHz +32kHz. The input
level must be +1 dBm to +4 dBm.

50 Ohm TERMINATION. For proper operation
of an amplifier inside the Carrier Noise Test Set
this termination must be connected to the 640
MHz OUT connector. The 640 MHz OUT con-
nector is fully usable, just replace the 50 Ohm
termination when the 640 MHz OUT connector
is not being used.

3-6

Figure 3-2. Rear Panel Features (2 of 2]
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OPERATOR’S CHECKS

3-6. OPERATOR’S CHECKS

Description Use the test set-up shown below to verify the front panel controlled functions are being
executed by the microprocessor.

[
4 4‘
640 M;l EFC
CONTROLLER HP 11729C FREQ- out =
CARRIER NOISE |conT |640 MH2
* TEST SET X-0SC |IN RF OUT
TR O | 99222998 oo G 5 to 1280 MHz IN
D _B oonoo Qo @
IF OUTPUT MICROWAVE RF SYNTHESIZED SIGNAL
5 to 1280 MHz TEST SIGNAL GENERATOR [TUNABLE
INPUT REFERENCE)
g
RF SPECTRUM ANALYZER (STEPS 4-10)
4 MICROWAVE SYNTHESIZED
SOURCE (D.U.T))
<10 MHz
OUTPUT
y
S
INPUT g (STEPS 4-29 and 32—34_)} RF OUTPUT
11 I
1
J' J' (STEPS 30-31_),'
Figure 3-3. Basic Functional Checks Test Setup
Equipment RF Synthesized Signal Generator . ... HP 8662A
(tunable reference) (Option 003)
Microwave Synthesized Source ...... HP 8340A
(D.U.T.)
Computer Controller ................ HP 85B
RF Spectrum Analyzer .............. HP 8566B
Procedure Microprocessor Checks

1. Turn on and warm up all instruments for 30 minutes before proceeding.

2. Switch the Carrier Noise Test Set to ON and observe the front panel annunciators.
An internal memory check of ROM and RAM is initiated when the Carrier Noise
Test Set is switched on. If the memory system is working properly, all front panel
annunciators will light for approximately 1.5 seconds. This also provides a quick
visual inspection of each front panel annunciator.

If memory failure is detected, no front panel annunciators will light during the 1.5
second time period.
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OPERATOR’S CHECKS

3-6. OPERATOR'’S CHECKS (cont'd)

Procedure 3. Press the FILTER RANGE buttons and MEASUREMENT MODE button. The
(cont’d) clicking sound verifies the switching control of the microprocessor and the switch
operation.

IF OUTPUT Check (Using an external source to supply the 640 MHz signal)
4. Set the D.U.T. as follows:

Frequency ..........ccoviiinn.... 2.32 GHz
Amplitude ....................... +10 dBm
5. Set the Carrier Noise Test Set as follows:
Bandcenter ..................... 1.92 GHz
Measurement Mode ................. ¢, CW

6. Adjust the spectrum analyzer to display the 400 MHz IF OUTPUT (D.U.T. fre-
quency minus BAND CENTER frequency).

NOTE
Present at the IF OUTPUT will be the IF signal (signal under test
minus the BAND CENTER frequency of the BAND RANGE chosen),
IF harmonics and spurious signals. Any IF harmonics or spurious
signals can bedisregarded. The signal with the highest amplitudeis the
desired signal.

The harmonics of the IF signal do not affect the phase noise measure-
ment since the NOISE SPECTRUM OUTPUTS are filtered. The spur-
tous signals may appear as sidebands on the IF signal and as spurs at
the NOISE SPECTRUM OUTPUTS.

7. Check thattheIF OUTPUT levelis above the specified limit of +7 dBm minimum.
Record the actual value of the IF OUTPUT frequency and level in Table 3-1.

8. If the IF OUTPUT frequency and level did not measure within specified limits
check the frequency and power level of the 640 MHz IN signal and the microwave
test signal. If a problem still exists refer to the troubleshooting on Service Sheet 1.

9. Change the frequency of the D.U.T to the next microwave test signal frequency
listed in Table 3-1. Change the BAND RANGE on the front panel to the next BAND
CENTER listed in Table 3-1.

10. Measure the IF OUTPUT frequency and level with the spectrum analyzer. Re-
cord the values and repeat the measurement for each of the BAND CENTER
frequencies listed.

IF OUTPUT Check (Using the 640 MHz oscillator in the Carrier Noise Test Set)

11. Leavethesettings on the D.U.T. and Carrier Noise Test Set to those that were used
for the last measurement in step 10.
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OPERATOR’S CHECKS

OPERATOR’S CHECKS (cont'd)

Procedure
(cont’d)

12.

13.

14.

15.

16.

17.

18.

Disconnect the cable to the 640 MHz IN connector, on the rear panel of the Carrier
Noise Test Set.

Disconnect the SMA termination from the 640 MHz OUT connector, on the rear
panel of the Carrier Noise Test Set.

Connect the 640 MHz OUT connector to the 640 MHz IN connector using the
cable-attenuator assembly (HP 11729-60096 or HP 11729-60098 [Option 140]) that
was shipped with the Carrier Noise Test Set. :

NOTE

Itis essential that the cable-attenuator assembly that was shipped with
the Carrier Nosie Test Set be used to make the connection.

Measure the IF OUTPUT frequency and level with the spectrum analyzer. Verify
that the typical frequency measured is 400 MHz and the level is greater than +7
dBm.

Disconnect the cable between the 640 MHz OUT and 640 MHz IN connectors.
Reconnect the 50 Ohm SMA termination to the 640 MHz OUT connector.

Reconnect the 640 MHz signal from the tunable reference to the 640 MHz IN
connector on the Carrier Noise Test Set.

Table 3-1. IF Output Check

Microwave IF Output Frequency IF Output Level
Test Signal Band Center (MHz) (dBm)

(6Hz) (GHz) . o

Actual Typical Minimum Actual

2.32 1.92 - 400 +7

4.88 448 - 400 +7

7.44 7.04 -_ 400 +7

10.00 9.60 - 400 +7

12.56 12.16 - 400 +7

15.12 14.72 - 400 +7

17.68 17.28 - 400 +7

Phase Lock Check

19. Connectthe <10 MHz OUTPUT from the Carrier Noise Test Set to the RF spectrum
analyzer. '

20. Set the Carrier Noise Test Set as follows:

Lock Bandwidth Factor ................ 100
Measurement Mode ................. ¢, CW
Band Range ............. 8.32t0 10.88 GHz

39
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OPERATOR’S CHECKS
OPERATOR’S CHECKS (cont'd)
Procedure NOTE
(cont’d) If this filter is not included in the Carrier Noise Test Set, select an
available BAND RANGE.
21. Set the D.U.T. as follows:
Frequency ...............oooiilll 10 GHz
Amplitude ............. ... ... +10 dBm
NOTE

The test signal is tuned 400 MHz above the center frequency of the
BAND RANGE selected on the Carrier Noise Test Set

22. Set the tunable reference as follows:

Frequency ....................... 400 MHz
Amplitude ...................ll. 0dBm

23. Press and release CAPTURE, on the Carrier Noise Test Set, to phase lock the
D.U.T. to the tunable reference.

Ifthe sources do not phase lock (green bar does not remain illuminated on the front
panel phase lock indicator) the tunable reference must be tuned closer in frequency
to the IF frequency (fir= fp.u.T. — fband center frequency)- Press CAPTURE while tuning
the tunable reference in 1 kHz steps. Watch the phase lock indicator on the Carrier
Noise Test Set. When the LED’s on the indicator all light up, reduce the resolution
of the tunable reference by a factor of 10.

NOTE
Connect the spectrum analyzer to the <10 MHz OUTPUT, on the Car-
rier Noise Test Set, if difficulties occur in determining the direction to
tune the tunable reference to acquire phase lock.

The signals displayed on the spectrum analyzer represent the frequency
difference between the two inputs to an internal mixer/phase detector
in the Carrier Noise Test Set. The signals will decrease in frequency to
dc when tuning towards phase lock and increase in frequency when
tuning away from phase lock.

Press CAPTURE and tune in this reduced resolution. Watch the red LEDS on the
Carrier Noise Test Set phase lock indicator step through one side of the display - to the
green bar - then to the other side of the display. Again reduce the resolution on the
tunable reference by a factor of 10. Tune in this finer resolution until the green LED is
illuminated. When the green LED is illuminated release CAPTURE.

Display Deviation Check

24. Ifthe Carrier Noise Test Setis not phase locked perform the phaselock check (steps
19-23).

25. Hold CAPTURE in and increase the tunable reference in 10 Hz steps until the loop
becomes unlocked. Watch the phase lock indicator, the red LEDs should fully light

3-10
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OPERATOR’S CHECKS

OPERATOR'’S CHECKS (cont'd)

Procedure one at a time and move to theright. When the last LED is illuminated and you tune
(cont'd) further the entire indicator should dimly light.

With CAPTURE pressed decrease the tunable reference in 10 Hz steps. The dimly
illuminated indicator should change back to the red LEDs one at a time fully
illuminated and moving to theleft. When the last LED on the leftis illuminated and
you tune further, the entire indicator will dimly light.

26. When thelast LED on the left or right lights and the tunable reference is increased
or decreased further, the indicator should immediately dimly light. If the indicator
goes blank perform the phase lock indicator adjustments in Section V.

AM Mode Check

NOTE
Perform this check only when the AM Noise Option is installed.

27. Set the Carrier Noise Test Set as follows:

Measurement Mode ............... AM, CW

All other functions ............... Not used
28. Set the D.U.T. as follows:

Frequency .......................... 1 GHz

Amplitude ....................... +10 dBm

29. AM modulate the microwave test signal at a 1 kHz rate.

30. Adjust the spectrum analyzer to view the 1 GHz signal and the 1 kHz AM
sidebands.

31. Adjust the percent of AM modulation so that the 1 kHz AM sidebands are 40dB
below the 1 GHz carrier. (approximately a 2% depth)

32. Disconnect the microwave test signal from the spectrum analyzer. Connect the
microwave test signal tothe MICROWAVE TEST SIGNALINPUT on the Carrier
Noise Test Set.

33. Connect the <10 MHz OUTPUT, on the Carrier Noise Test Set, to the spectrum
analyzer.

34. Adjust the spectrum analyzer to view the 1 kHz detected signal. AM MODE is
operating if the 1 kHz signal level is —7 dBm +3 dBm.

HP-IB Address Verification

35. Press and hold the front panel LOCAL key. The LED’s on the BAND RANGE
select buttons will display the current address in binary.

36. Check the address switch setting on the rear panel of the Carrier Noise Test Set to
verify the display on the BAND RANGE select buttons is correct.
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HP 11729C

OPERATOR’S CHECKS

OPERATOR’S CHECKS (cont'd)

Procedure
(cont’d)

Local/Remote Operation Check
37. Set the Carrier Noise Test Set to remote using the following:
Remote 706

38. Press any front panel key except LOCAL to verify that the front panel keys are
disabled.

39. Press the LOCAL key. This switches the instrument out of the remote mode.

NOTE
When the local key is pressed the REMOTE annunciator will turn off,
but the LISTEN annunciator will stay illuminated.

Now press any front panel key to verify the front panel keys are enabled.

Status Byte Check

40. Enter Program 1 into the computer. Insert the correct select code and HP-IB
address, for your Carrier Noise Test Set, into the SPOLL function. The HP-IB
address of the Carrier Noise Test Set is factory preset to 06. The user can select the
HP-IB address by changing the position of the HP-IB address switches on the rear
panel of the Carrier Noise Test Set. (Refer to Section II paragraph 2-7, HP-IB
Address Selection, for further information.)

PROGRAM 1
10 A = SPOLL(###)  (### = Current Carrier Noise Test Set select code
20 DISP A and address.)
30 GOTO 10 Example: 706
7 = Select code
06 = Address

This program monitors the status byte of the Carrier Noise Test Set and displays the
equivalent decimal value on the computer. The status of the phase lock detector sent
out over HP-IB should agree with the phase lock indicator on the front panel. Table
3-2 defines the status bits and their decimal equivalents for the two phase lock
conditions.

Table 3-2. Status Bits and Their Decimal Equivalents for Two Phase Lock Conditions

Phase Status Bits-Binary Computer

Condition DIO8 | DIO7 | DIO6 | DIOS | DI04 | DIO3 | DIO2 | DIO1 Output*

unlocked 0 0 0 0 0 1 0
locked 0 0 0 0 0 0 1 0
(green Bar)

*If no other bits are logical one.
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OPERATOR'’S CHECKS

OPERATOR’S CHECKS (cont’)

Procedure 41. Setthe Carrier Noise Test Setto the phaselock condition (green LEDis illuminated
(cont'd) on the front panel phase lock display). For help use the phase lock check (steps
19-23).

42. Run Program 1 and compare the number displayed on the computer to the phase
condition of the phase lock indicator on the Carrier Noise Test Set. The computer
displays a decimal 2 when in the phase lock condition.

43. Increasethe frequency of the tunable reference by 1 MHz. Verify that the unlocked
condition (red LED adjacent to the left of the green LED) is detected by the
microprocessor. A decimal 4 should be displayed on the computer.

If the number (2 or 4) displayed on the computer does not correspond to the phase
lock condition, displayed on the front panel phaselock indicator, perform the phase
lock indicator adjustment procedures in Section V. Run Program 1 again to verify
the adjustments.
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3-7. GENERAL OPERATING INSTRUCTIONS

Before the Carrier Noise Test Set is
switchedon, all protective earth terminals,
extension cords, autotransformers,
and devices connected to the instrument
should be connected to a protective earth
grounded socket. Any interruption of
the protective earth grounding will
cause a potential shock hazard that

HP 11729C

the following drive signals when mak-
ing a phase noise measurement:

- A synthesized 640 MHz signal
- A tunable 5 to 1280 MHz signal

The drive signals can be supplied by an
external RF source or the Carrier Noise
Test Set can be configured to provide an
internally generated 640 MHz signal
that can supply the 640 MHz drive sig-
nal. The absolute system noise floor will

could result in personal injury. be degraded close-in to the carrier when
using the internally generated 640 MHz
signal, compared to the 640 MHz signal
being supplied by the HP 8662A Syn-

thesized Signal Generator.

CAUTION

Before the Carrier Noise Test Set is
switched on, it must be set to the same
line voltage as the power source or dam-
age to the instrument may result.

When using the Carrier Noise Test Set to
.make an AM noise measurement none

of the drive signals are required.
3-8. Turn On

Turn-on Procedure. If the Carrier Noise Test Set is
already plugged in, set the LINE switch to ON.

The number of drive signals required is
dependent on the measurement method
chosen and the frequency of the signal

If the power cable is not plugged in, follow these under test.

instructions. The following table lists when the drive

signals are required:
On the rear panel:

1. Check the line voltage selection card for cor- Phase Detector ) _Frgquency
rect voltage selection. Method Discriminator Method
2. Check the fuse for correct current rating. The Drive Frequency Range of Frequency Range
current rating i printed on the line power Signal Signal Under Test of Signal Under Test
module label. 10MHz | 1.28GHz | 10 MHz | 1.28 GHz
3. Plug in the power cable. 10128 | to18GHz | t01.28 | to28 GHz
GHz GHz
On the front panel, set the LINE switch to ON.
Fixed Not X Not X
Turn-on Sequence. The Carrier Noise Test Set per- 640 MHz | needed needed
forms a quick memory check (ROM and RAM) at Tunable X X Not Not
tl-lrn-on. l?urmg this checl.<, all front panel annun- 51280 needed | needed
ciators light for approximately 1.5 seconds to MHz
allow a quick visual inspection of each front panel Source
annunciator. If a memory failure is detected the —- :
front panel annunciators will not light during the X = Drive signal is needed.

1.5 second time period. 3-9. PHASE NOISE MEASUREMENT

Following the memory check the Carrier Noise 3-10. Phase Detector Method
Test Set powers up as follows: NOTE

Measurement — ¢, CW The 640 MHz and 5-1280 MHz signals may
Band Range — Band 1 (0.010—1.28 GHz) come from the following sources:

Lock Bandwidth Factor — 100
NOTE - One synthesized source and one

For the Carrier Noise Test Set to be cavity tuned source.
operational it may require one or both of

- Two synthesized sources.

- Two cavity tuned sources.
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> ‘
[ ' TUNABLE
5—1280 MHz
'FREQ-CONT SOURCE
X-0SC OR|  |2640 MHz
HP 117290 DC-FM IN
CARRIER NOISE| © 925958898 |00 &+ 25 TO 1280
TEST SETLE | °°°ce oo |02 @1 mp, INPUT
3NOISE SPECTRUM| |MICROWAVE JOUTPUT
<10 MHz OUTPUT| |TEST SIGNAL
INPUT
SPECTRUM ANALYZER
‘ DEVICE UNDER TEST (D.U.T)
B’UT JOUTPUT
|

'The FREQ-CONT signal can be connected to the source supplying the 5—1280 MHz signal or the device

under test.

*Two sources can supply the 640 MHz and 5—1280 MHz signals. For important information see the note at _

the beginning of paragraph 3-10

3The NOISE SPECTRUM, (<1 MHz or <10 MHz) that is connected to the spectrum analyzer, depends on
the offset of interest and the input impedance of the spectrum analyzer.

Figure 3-4. Interconnections to the Carrier Noise Test Set when making a Phase Noise Measurement
(Using the Phase Detector Method)

Phase Detector Method (cont'd)

Each configuration will have a different
absolute system noise floor. The absolute
system noise floor is a function of the noise
contributions from the 640 MHz signal, 5-
1280 MHz signal and the HP 11729C.

To calculate the absolute system noise floor
use the following formula:
L L

£, 2 3
L eysem = 10 log (N* X 10 + 10™ + 10
where
N = center frequency of selected filter/640
MH?

L1 = absolute SSB phase noise of the 640
MH: referen_ce signal (dBc/Hz)

L2 = absolute SSB phase noise of the 5-
1280 MHz tunable signal dBc/Hz

L3 = residual noise of the HP 11729C
(dBc/Hz)

Two synthesized sources with their crystal
time bases connected externally will give
the lowest close in noise floor performance.
When a synthesized source and a cavity
tuned source are used the 640 MHz signal
should come from the synthesized source. A
synthesized source is desired for the 640
MH? signal since the 640 MHz signal mul-
tiplied to a microwave frequency is the
major contributor to the system noise floor.
If the cavity tuned source selected has a
wide DC-FM bandwidth and Loop Holding
Range this will help to phase lock a drifting
source. If two cavity tuned sources are used
the absolute system noise floor close-in will
be degraded but the noise floor further out
will be better.

1. Figure 3-4 shows the interconnections to the
Carrier Noise Test Set when making a phase
noise measurement.

2. Besurethe LINE MODULE, on the rear panel,
is set to the available line voltage. If it needs to
be changed see Figure 2-1 in Section II.

315
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Phase Detector Method (cont’'d)

3. Plug the Carrier Noise Test Set into the avail-
able line supply.

4. Turnthe Carrier Noise Test Set on and allow a
30 minute warm-up before making any mea-
surements.

5. Ifthe microwave test signal is in the range of
0.010—1.28 GHz go to step 6. If the microwave
test signal is greater than 1.28 GHz follow the
instructions for step 5.

Using a coaxial cable connect the synthesized
640 MHz source to the 640 MHz IN connector
on the rear panel.

To configure and use the internal 640 MHz
oscillator connect the 640 MHz OUT connec-
tor to the 640 MHz IN connector with the
cable-attenuator assembly (HP 11729-60096 or
HP 11729-60098 [Option 140]) provided. Both
connectors are on the rear panel. Be sure to
make the connection using the cable-attenuator
assembly that was shipped with the Carrier
Noise Test Set.

NOTE

The absolute system noise floor
will be degraded close-in to the car-
rier when using the internally gen-
erated 640 MHz signal, compared
to the 640 MHz signal being supp-
lied by the HP 8662A Synthesized
Signal Generator.

6. Using a coaxial cable connect the FREQ-
CONT X-OSC or FREQ-CONT DC-FM, on the
rear panel, to an electronic frequency control
port on either the tunable 5—1280 MHz source
or the device under test.

Either FREQ-CONT X-OSC or FREQ-CONT
DC-FM can be used to control the voltage con-
trolled oscillator (VCO) of the phase lock loop.
The output chosen will depend on the control
voltage required for the VCO. FREQ-CONT
X-OSC has an output voltage of —10 voltsdcto
+10 volts de. FREQ-CONT DC-FM has an
output voltage of —1 volt dc to +1 volt dc.
When either output is used the device under
test and the tunable 5—1280 MHz source will
be maintained in phase quadrature (thatis, 90
degrees out of phase).

7. Using a coaxial cable connect the tunable 5—
1280 MHz source to the 5—1280 MHz IN con-
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nector on the front panel. Be sure the tunable5
to 1280 MHz source is set to 0 dBm.

Using a coaxial cable connect the device under
test to the MICROWAVE TEST SIGNAL
INPUT on the front panel.

Using a coaxial cable connect one of the
NOISE SPECTRUM OUTPUTS <1 MHz or
<10 MHz, on the front panel, to a spectrum
analyzer. The <1 MHz OUTPUT is useful for
measuring phase noise at offsets from dc to 1
MHz. The <10 MHz OUTPUT is useful for
measuring phase noise at offsets from 10 Hz to
10 MHz and has 40dB of gain over the <1 MHz
OUTPUT. The <1 MHz OUTPUT has an out-
put impedance of 600Q and the <10 MHz
OUTPUT has an output impedance of 50Q.

NOTE

Do not use the <10 ‘MHz NOISE SPEC
TRUM OUTPUTfor test:szgnals +20 MHz
around the BAND CENTER frequency:
High feedthrough signals (mixer sum pro-
ducts and LO signals) saturate the Low
Noise Amplifier in the Carrier Noise Test
Set and possibly the spectrum analyzer.

Do not use the <1 MHz NOISE SPEC-
TRUM OUTPUT for test signals £5 MHz
around the BAND CENTER frequency.
LO feedthrough may possibly saturate the
spectrum analyzer.

Fortestsignals +5 MHz to 10 MHz around
the BAND CENTER frequency the mea-
sured noise level will be 0 dBm to +3 dBm
greater than the actual level. The error is
caused by an impedance change on the
input of the internal Low Noise Amplifier.

For test signals +10 MHz to 20 MHz
aroundthe BAND CENTER frequency the
measured noise level will be 0 dBm to +1
dBm greater than the actual level. Again
theerroris caused by animpedance change
on the input of the Low Noise Amplifier.

Therefore, the <1 MHz OUTPUT can be
used for test signals +5 MHz to 20 MHz
around the BAND CENTER frequency by
subtracting the maximum error amount
from the measured level.

To select a PHASE NOISE MEASURE-
MENT press the MODE button ,on the front
panel, until the LED opposite ¢, CW is
illuminated.

e




HP 11729C

Phase Detector Method (cont’d)

11.

12.

13.

Set the LOCK BANDWIDTH FACTOR to
100.

Select the BAND RANGE that includes the
frequency of the signal under test. For exam-
ple, if the frequency of the signal under test is
10 GHz then the BAND RANGE would be
8.32—10.88 GHz. Select this filter.

Connect the IF OUTPUT, on the front panel,
to a spectrum analyzer.

NOTE
Presentatthe IFOUTPUT will be the IF
signal (signalunder test minus the BAND
CENTER frequencyofthe BAND RANGE
chosen), IF harmonics and spurious sig-
nals. The signal with the highest ampli-
tude is the desired signal.

Adjust the spectrum analyzer to determine the
frequency of the IF OUTPUT (signal under test
minus the BAND CENTER frequency of the BAND
RANGE chosen). Set the tunable 5—1280 MHz

source to the frequency read on the spectrum ana- -

lyzer. Disconnect the IF OUTPUT from the spec-
trum analyzer.

14.

NOTE
The following applys to those users with
an IF signal of 625 MHz to 655 MHz.

IF signals between 625 MHz to 655 MHz
cause a high level spur from one or both
of the NOISE SPECTRUM OUTPUTS.
When setting the reference level on the
spectrum analyzer, during calibration,
use the beat note and not the high level
spur. The high level spur is a mixer pro-
duct from the 640 MHz rear panel input
and the 5-1280 MHz front panel input.
The spur is within the passband of the
NOISE SPECTRUM OUTPUT, so it
does not get filtered out.

For example: with a 635 MHz IF signal
You can expect a 5 MHz high level spur
from the <10 MHz OUTPUT.

Calibration. At calibration a reference level is
being set on the spectrum analyzer. The Car-
rier Noise Test Set’s effect on a given noise
input is being used to set the reference level.
Below is an example of how to set the reference
level on the spectrum analyzer for making a
phase noise measurement:

15.

Operation

a. Increase the tunable 5—1280 MHz
source by 50 kHz. This will produce a 50 kHz
beat note at the NOISE SPECTRUM OUT-
PUTS. This 50 kHz offset is given as an exam-
ple only. A different offset may be required
because of the frequency range of the spec-
trum analyzer or to make it easier to calibrate
with a fast drifting source.

b. Add 40 dB of attenuation to the tunable
5—1280 MHz signal.

CAUTION

Do not set the attenuation any higher
than —30 dBm. —30 dBm or lower is
necessary for a linear calibration.

c. Adjust the spectrum analyzer so the 50
kHz beat note is on the screen and placed at a
convenient reference point. Record the level of
the reference point for use later.

d. Thisreference pointrepresents the power
in the carrier minus 40 dB.

e. Remove the 50 kHz offset and 40 dB of
attenuation from the tunable 5—1280 MHz
signal.

f. The spectrum analyzer is now ready to be
used for making a measurement.

Phase Locking. The following discussion des-
cribes two methods for phase locking the
device under test and the tunable 5—1280
MHz source.

When the device under testis a synthesized or
very stable source, phase locking can be accom-
plished using either the FREQ-CONT X-OSC
or FREQ-CONT DC-FM connector and the fol-
lowing procedure. The FREQ-CONT X-OSC or
FREQ-CONT DC-FM connector is connected
to the electronic frequency control input of the
tunable 5—1280 MHz source or the device
under test.

The connector chosen will depend on the tun-
ing voltage required by the loop VCO (device
under test or the 5—1280 MHz source).

a. Set the LOCK BANDWIDTH FACTOR
to 100.

b. On the front panel press then release

CAPTURE.
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Phase Detector Method (cont’d)

c. If phase lock is acquired, a green LED
will be illuminated in the center of the phase
lock indicator, on the left side of the front
panel.

d. If the two sources did not phase lock pro-
ceed as follows. Connect the <10 MHz OUT-
PUT, on the front panel, to a spectrum ana-
lyzer with a 50 Ohm input impedance and a
bandwidth that includes 10 Hz to 10 MHz.
Adjust the spectrum analyzer to view the beat
note. The beat note is the difference between
the tunable 5—1280 MHz signal and the mic-
rowave test signal minus the BAND CENTER
frequency of the BAND RANGE chosen.

Hold CAPTURE in while tuning the tunable
5—1280 MHz source until a green LED is seen
in the center of the phase lock indicator. The
frequency resolution of the tunable 5—1280
MHz source should be <1/10 of the effective
tuning range of it’s crystal oscillator.

Figure 3-5 shows what the spectrum analyzer
display should look like if the tunable 5—1280
MHz source is being tuned in the direction of
phase lock (that is, towards dc) or tuned away
from phase lock. Figure 3-6 shows what the
phaselock indicator, on the front panel, should
be like as the two sources get closer to phase
lock. Release CAPTURE and the two sources
should now be phase locked.

HP 11729C

larger electronic tuning range.

g. Reduce the LOCK BANDWIDTH FAC-
TOR if close-in measurements are desired.
Make sure the phase lock indicator remains
green or stays within the wide section of the
indicator. Iflockis broken, hold CAPTURE in
while tuning the tunable 5—1280 MHz source
until the center green LED is illuminated on
the phase lock indicator. When the green LED
is illuminated release CAPTURE. If the green
LED doesn’t stay illuminated increase the
LOCK BANDWIDTH FACTOR and press
CAPTURE to re-enable lock. For accurate
measurements reduce the loop bandwidth to
below the lowest offset frequency of interest.
Use the following equation to find the maxi-
mum loop bandwidth for the offset frequency
of interest.

NOTE
Phase noiseis suppressed within the phase
lock loop bandwidth.

Nominal faut X LBF x K

i — ° (H
loop bandwidth 100 (Hz)

f = frequency(Hz)
dut = device under test
LBF = LOCK BANDWIDTH FACTOR
K, = The VCO slope in Hz/volt (For the HP
8662A K, equals 10¢' Hz/volt)

When the device under test is a free-running
e. If the device under test and the tunable source and theloop VCO has a DC-FM feature use

5—1280 MHz source are still not phase locked the following procedure.

increase the LOCK BANDWIDTH FACTOR
to 1k. Press and release CAPTURE. The two
sources should now be phase locked. If phase
lock was aquired go to step g. If phaselock was
not aquired go to step f.

NOTE
If the HP 8662A is used as the tunable
5-1280 MHz source, and the system is
locked using the crystal of the HP 8662A,
the 1k LOCK BANDWIDTH FACTOR
may cause an unstable phase lock loop for
microwave test signals greater than 5 GHz.
If the loop is unstable lower the LOCK
BANDWIDTHFACTOR to 100. If the loop
is still unstable try locking using DC-FM.

f. If the two sources are still not phase
locked try locking using a loop VCO with a
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h. Connect the FREQ-CONT X-OSC or
FREQ-CONT DC-FM connector to the elec-
tronic frequency control input of the loop
VCO. The connector used will depend on the
tuning voltage required for DC-FM.

Set the loop VCO as follows:
— DC-FM
— 50 kHz deviation
— Set amplitude to 0 dBm

i. Set the LOCK BANDWIDTH FACTOR
to 100.

j. Connect the <10 MHz OUTPUT, on the
front panel, to a spectrum analyzer with a 50
Ohm input impedance and a bandwidth that
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P REF 30.0dBm ATTEN 40 dB REF 30.0dBm ATTEN 40dB

HP
10 dB/ 10 dB/
START 5.0 MHz STOP 25.0 MHz START 5.0 MH2z STOP 25.0 MHz
RES BW 100 kHz VBW 300 kHz  SWP 20.0 msec RES BW 100 kHz VBW 300 kHz  SWP 20.0 msec

The 5 to 1280 MHz source and device under testare

The 5 to 1280 MHz source and device under test are
5 MHz from phase lock (quadrature).

2.5 MHz from phase lock (quadrature).

REF 30.0dBm ATTEN 40dB REF 30.0dBm ATTEN 40dB

HP HP
10 dB/ 10 dB/
| n n
1
I
+ s
]
¥
START 5.0 MHz STOP 25.0 MHz START 0 Hz STOP 10.0 MHz
RES BW 100 kHz VBW 300 kHz  SWP 20.0 msec RES BW 100 kHz  VBW 300 kHz  SWP 20.0 msec

The 5 to 1280 MHz source and device under testare

The 5to 1280 MHz source and device undee testare
1.25 MHz from phase lock (quadrature).

close to phase lock (quadrature).

Figure 3-5. Spectrum Analyzer Displays Used for Acquiring Phase Lock (Quadrature)
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Phase Detector Method (cont'd)

includes 10 Hz to 10 MHz. Adjust the spectrum
analyzer to view the beat note. The beat noteis
the difference between the tunable 5—1280
MHz signal and the microwave test signal
minus the BAND CENTER frequency of the
BAND RANGE chosen.

Hold CAPTURE in while tuning the loop VCO
until a green LED is seen in the center of the
phaselock indicator. The frequency resolution
of the loop VCO should be <1/10 of the effec-
tive tuning range of it’s crystal oscillator.

Figure 3-5 shows what the spectrum analyzer
display should look like if the loop VCO is
being tuned in the direction of phase lock (that
is, towards dc) or tuned away from phase lock.
Figure 3-6 shows what the phase lock indica-
tor, on the front panel, should be like as the
two sources get closer to phase lock. Release
CAPTURE and the two sources should now be
phase locked.

HP 11729C

If the sources drift out of phaselock repeat the
procedure, then after releasing CAPTURE
immediately increase the FM deviation to 100
kHz. Again be sure the two sources stay phase
locked.

k. If the two sources are still not phase
locked repeat the preceeding step, each time
increasing the FM deviation until maximum
deviation isreached. If maximum deviationis
reached and the two sources still will not stay
locked, repeat step j but this time increase the
LOCK BANDWIDTH FACTOR until the two
sources are phase locked. When the two sour-
ces are phase locked go to step m.

1. If the two sources are still not locked try
making the measurement using the Frequency
Discriminator Method.

m. Reduce the LOCK BANDWIDTH FAC-
TOR if close-in measurements are desired. Make
sure the phaselock indicator remains green or
stays within the wide section of the indicator.

A solid red bar, to the
left of the center green
bar, indicates the signal
under test and the tuna-
ble 5—1280 MHz signal
are not phase locked and
>100 kHz apart.

@l%lgﬁllllllllllll

The red LEDs, withinthe
display, step one at a
time as the signal under
test and the tunable 5—
1280 MHz signal ap-
proach quadrature.

With the display all ilumi-
nated the signal under
test and the tunable 5—
1280MHz signalare<100
kHz apart.

af [ oo

A green LED in the cen-
ter of the display indi-
cates that the signal
under test and the tuna-
ble 5—1280 MHz signal
are in quadrature.
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Figure 3-6. Front Panel Phase Lock (Quadrature) Indicator
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Phase Detector Method (cont’d)

If lock is broken, hold CAPTURE in while
tuning the tunable 5—1280 MHz source until
the center green LED is illuminated on the
phase lock indicator. When the green LED is
illuminated release CAPTURE. If the green
LED doesn’t stay illuminated increase the
LOCK BANDWIDTH FACTOR and press
CAPTURE to re-enable lock. For accurate
measurements reduce the loop bandwidth to
below the lowest offset frequency of interest.
Use the following equation to find the maxi-
mum loop bandwidth for the offset frequency
of interest.

NOTE
Phase noiseis suppressed within the phase
lock loop bandwidth.

Nominal
loop bandwidth = %X Il‘g‘f x K,

f = Frequency (Hz)
dut = Device under test
LBF = Lock Bandwidth Factor
K, = The VCO slope in Hz/volt (For the
HP 8662A K, equals 10 Hz/volt)

16. Measurement. With the spectrum analyzer cal-
ibrated and phase lock acquired, a phase noise
measurement may now be made. When mak-
ing a phase noise measurement the following
items must be taken into consideration:

— Set the spectrum analyzer span to cover the
offset frequency of interest.

— Do not change the input sensitivity of the
spectrum analyzer. Changing the spectrum
analyzer input sensitivity between calibration
and measurement decreases the measurement
accuracy. For better accuracy recalibrate on a
lower level calibration signal. See step 14 of
this procedure.

— Select an appropriate resolution bandwidth
for the the chosen frequency span (at least
<1/10 frequency span).

— Because phase noise is a random quantity,
some sort of averaging or video filtering is
desired. :

— In general, it is not advisable to take mea-
surements on a portion of the spectrum ana-
lyzer display where the noise level is falling

17.

Operation

very rapidly (>20 dB per major division). There-
fore, increase the frequency span to where the
offset frequency of interest is in the center of
the spectrum analyzer display.

— It is not recommended to measure noise
levels that are in the bottom 10 dB of the
display. .

— In general, if spurious signals are seen
when making a measurement they can be dis-
regarded. Reduce the resolution bandwidth if
necessary to determine the noiselevel near the
spur. Be careful not to measure on a spur.

— With the preceeding considerationsin mind,
a measurement can now be made. Measure
down from the reference point (step 14 c.) at
the offset of interest.

Corrections?. Subtract the reference level set
during calibration from the level of the noise
measured at the offset of interest. Sum this
value and the following correction factors.

— Minus 40 dB for the attenuation added dur-
ing calibration.

— Minus 6 dB for conversion to L(P).

— Minus 10 log(1.2 x spectrum analyzer reso-
lution bandwidth). This is for normalization
to a 1 Hz noise equivalent bandwidth. The
result is in dB. '

— Plus 2.5 dB is the correction for log amplifi-
ers and peak detectors used in an analog spec-
trum analyzer.

— Plus loop noise suppression® at the appro-
priate offset frequency. Only add loop noise
suppression when making a measurement
inside the loop bandwidth.

Below is an example of how to calculate the
correct amount of phase noise:

—67 dBm = measured phase noise.

—10 dBm = reference level set during
calibration.

—40 dB = attenuation added during
calibration.

'For a complete explanation of the correction factors see

Appendix A.

*See Appendix B to determine the phase lock loop transfer

characteristic and the amount of loop noise suppression.
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Phase Detector Method (cont'd)
—6dB = £(f) conversion factor

—20.8 dB = 10 log (1.2 x spectrum analyzer
resolution bandwidth).

+2.5 dB = if an analog spectrum analyzer
is used.

+20 dB = for loop noise suppression if
the measurement is made
within the loop bandwidth.

—67 dBm — (—10 dBm) + (—40 dB)
+ (—6 dB) + (—20.8 dB) + (2.5 dB)
+ (20 dB) = —101.3 dBc/Hz

The actual amount of phase
would then be —101.3dBc/Hz.

After applying these correction factors the actual
amount of phase noise is known for the particular
frequency offset.

3-11. Frequency Discriminator Method
1. Figure 3-7 shows interconnections to the Car-

rier Noise Test Set when making a phase noise
measurement.

2. Be sure the LINE MODULE on the rear panel
is set to the available line voltage. If it needs to
be changed see Figure 2-1 in Section II.

HP 11729C

Plug the Carrier Noise Test Set into the avail-
able line supply.

Turn the Carrier Noise Test Set on and allow a
30 minute warm-up before making any
measurements.

If the microwave test signal is from 0.010—
1.28 GHz go to step 6. If the microwave test
signal is greater than 1.28 GHz follow the
instructions for step 5.

Using a coaxial cable connect a 640 MHz
source to the 640 MHz IN connector on the rear
panel.

To configure and use the internal 640 MHz
oscillator connect the 640 MHz OUT connec-
tor to the 640 MHz IN connector with the
cable-attenuator assembly (HP 11729-60096 or
HP 11729-60098 [Option 140]) provided. Both
connectors are on the rear panel. Be sure to
make the connection using the cable-attenuator
assembly that was shipped with the Carrier
Noise Test Set.

NOTE
The absolute system noise floor will be
degraded close-in to the carrier when
using theinternally generated 640 MHz
signal compared to the 640 MHz sig-

HP 11729C
CARRIERNOISE  [r 1o o'
TEST SET

%:: 0o0o0ooo |00 G=

1280 MHz 5 TO 1280 MHz

DELAY LINE

oooooooo 1

*The 640 MHz signal can be sup-
plied by the Carrier Noise Test Set.
See step 5 for an explanation of how
to configure the Carrier Noise Test
Set to supply the 640 MHz signal.

-

- ovece DoO ,0 @ @ [§40 MHz IN ]
NOISE SPECTRUM .
<10 MHz OUTPUT} |[MICROWAVE
MICROWAVE 540 MHz SOURCE
INPUT
SPECTRUM ANALYZER +
A DEVICE UNDER TEST
(D.UT)
llNPUT

IOUTPUT

Figure 3-7. Interconnections to the Carrier Noise Test Set When Making a Phaée Noise Measurement
(Using the Frequency Discriminator Method)
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Frequency Discriminator Method (cont'd)

nal being supplied by the HP 8662A
Synthesized Signal Generator.

6. Using a coaxial cable connect the device under

test to the MICROWAVE TEST SIGNAL
INPUT connector on the front panel.

7. Connect the IF OUTPUT, on the front panel, .

to a spectrum analyzer.

8. Toselecta PHASE NOISE MEASUREMENT
press the MODE button, on the front panel,
until the LED opposite ¢, CW is illuminated.

9. Select the BAND RANGE that includes the
frequency of the signal under test. For exam-
ple, if the frequency of the signal under test is
10 GHz then the BAND RANGE would be
8.32-10.88 GHz. Select this filter.

10. The LOCK BANDWIDTH FACTOR can be
at any setting.

11. Using a spectrum analyzer determine the fre-
quency at the IF OUTPUT (signal under test
minus the BAND CENTER frequency of the
BAND RANGE chosen).

NOTE

A number of signals will be Dpresent at
the IF OUTPUT. The signals Dresent
will include the IF signal (signal under
test minus the BAND CENTER fre-
quency of the BAND RANGE chosen),
IF harmonics and spurious signals. The
signal with the highest amplitude is the
desired signal.

Note the frequency for use later. Disconnect
the IF OUTPUT from the spectrum analyzer.

12. Connect a suitable delay line (such as alength
of flexible RF cable) between the IF OUTPUT
and the 5—1280 MHz IN PUT, on the front
panel. The length of delay line effects the sen-
sitivity of the descriminator. In general, sensi-
tivity increases with cable length. 1.5 ns/foot
is the approximate amount of delay for flexi-
ble RF cable when the cable dielectric is
Teflon.

13. Set the tunable 5—1280 MHz source to the
following conditions:
Frequency: Same as measured in step 11.
Amplitude: —10 dBm
Modulation: FM 1 kHz rate

15.

16.

17.

Operation

. Connect the tunable 5—1280 MHz signal to

the input of the spectrum analyzer.

Set the FM sidebands on the tunable 5—1280
MHz signal to a convenient carrier to sideband
ratio. The ratio should be at least 20 dB at a 0.2
kHz rate. Note the difference between the car-
rier and sidebands for use later.

Disconnect the device under test from the
Carrier Noise Test Set and the tunable 5—1280
MHz source from the spectrum analyzer. Con-
nect the tunable 5 to 1280 MHz source to the
MICROWAVE TEST SIGNAL INPUT con-
nector on the Carrier Noise Test Set. Enable
the 0.010—1.28 GHz BAND RANGE.

Connect the <10 MHz OUTPUT, on the
Carrier Noise Test Set front panel, to the spec-
trum analyzer.

NOTE

Do not use the <10 MHz NOISE SPEC-
TRUM OUTPUT for test signals +20
MHz around the BAND CENTER fre-
quency. High feedthrough signals (mixer
sum products and LO signals) saturate
the Low Noise Amplifier in the Carrier
Noise Test Set and Dpossibly the spec-
trum analyzer.

Do not use the <1 MHz NOISE SPEC-
TRUM OUTPUT for test signals +5
MHz around the BAND CENTER fre-
quency. LO feedthrough may Dpossibly
saturate the spectrum analyzer.

For test signals +5 MHz to 10 MHz
around the BAND CENTER frequency
the measured noise level will be 0 dBm to
+3 dBm greater than the actual level.
The error is caused by an impedance
change on the input of the internal Low
Noise Amplifier.

For test signals +10 MHz to 20 MHz
around the BAND CENTER frequency
the measured noise level will be 0 dBm to
+1 dBm greater than the actual level.
Again the error is caused by an impe-
dance change on the input of the Low
Noise Amplifier.

Therefore, the<1 MHz OUTPUT can be
used for test signals +5 MHz to 20 MHz
around the BAND CENTER frequency
by subtracting the maximum error
amount from the measured level.
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Frequency Discriminator Method (cont'd)

18. Increase or decrease the frequency of the

19.

20.

21.

tunable 5—1280 MHz source until a green
LED is seen in the center of the phase lock
indicator on the Carrier Noise Test Set. The
frequency resolution of the tunable 5—1280
MHz source should be <1/10 of 1/7,. 7, is the
time delay caused by the cable connected from
the IF OUTPUT to the 5—1280 MHz IN. Once
quadrature is established adjust the spectrum
analyzer to position the 1 kHz FM sideband at
the top line on the spectrum analyzer. Note the
level of the 1 kHz sideband for use later.

Disconnect the tunable 5—1280 MHz source
from the Carrier Noise Test Set. Connect the
device under test to the MICROWAVE TEST
SIGNAL INPUT connector on the Carrier
Noise Test Set. Select the proper BAND RANGE
for the frequency of the signal under test.

Increase or decrease the length of the delay
line or the frequency of the device under test to
establish quadrature. The frequency resolu-
tion of the device under test should be <1/10 of
1/7,. When quadrature is set a green LED will
be illuminated in the center of the phase lock
indicator on the Carrier Noise Test Set.

Measurement. With calibration completed a
measurement can now be made. When making
a phase noise measurement the following
items must be taken into consideration:

— The operator should be aware that voltage
fluctuations caused by frequency fluctuations
are being measured. Phase fluctuations are
not being measured.

— Set the spectrum analyzer span to cover the
offset frequency of interest.

— Do not change the input sensitivity of the
spectrum analyzer. Changing the spectrum
analyzer input sensitivity between calibration
and measurement decreases the measurement
accuracy. For better accuracy recalibrate on a
lower level calibration signal. See steps 14—18
to recalibrate.

— Select a resolution bandwidth thatis appropri-
ate for the chosen frequency span (at least
<1/10 frequency span).

— Because phase noise is a random quantity,
some sort of averaging or video filtering is
desired.
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— In general, it is not advisable to take mea-
surements on a portion of the spectrum ana-
lyzer display where the noise level is falling
very rapidly (>20 dB per major division).
Therefore, increase the frequency span to where
the offset frequency of interest is in the center
of the spectrum analyzer display.

— It is not recommended to measure noise
levels that are in the bottom 10 dB of the
display.

— In general, if spurious signals are seen
when making a measurement they can be dis-
regarded. If necessary, reduce the resolution
bandwidth to determine the noise level close to
the spur.

— With the preceding considerations in mind,
a measurement can now be made. Measure
down from the reference point (step 18) at the
offset of interest.

Corrections!. Subtract the reference level set
in step 18 from the measured level. Sum this
result with the following correction factors:

— Minus the carrier to sideband ratio set in
step 15.

— Minus 20 log (fo«/1 kHz) dB. This formula
will convert frequency fluctuations at any
offsetto L(f) dBc. £(f) dBc=101log Pssb/Ps
where Pssb is the power density (in one phase
modulation sideband) and Ps is the total sig-
nal power.

— Minus 10log (1.2 x spectrum analyzer reslu-
tion bandwidth). This is for normalization to a
1 Hz noise equivalent bandwidth. The result is
in dB.

— Plus 2.5 dB is the correction for log amplifi-
ers and peak detectors used in an analog spec-
trum analyzer.

Below is an example of how to calculate the
correct amount of phase noise:

—67 dBm = measured phase noise.

—10 dBm = reference level set during
calibration.

—20dB = carrier to sideband ratio setin step
15.

—10dB = 201og (f./1 kHz) db. This formula
is used to convert frequency fluctuations at
any offset to £(f) dBc.

!For a complete explanation of the correction factors see
Appendix A.
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HP 11720¢ RF SOURCE
CARRIER NOISE
(USED FOR
TEST SET CALIBRATION
6 | 99888988 |00 0 ONLY)
8 ooooe Qo [o XA} ﬁJ
et NOISE| " JMICROWAVE
SPECTRUM] [TEST SIGNAL
<10 MHz] JINPUT
(D.U.T.)
INPUT OUTPUT
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Figure 3-8. Interconnections to the Carrier Noise Test Set When Making an AM Noise Measurement

Frequency Discriminator Method (cont'd)

—20.8 dB = 10 log (1.2 x spectrum analyzer
resolution bandwidth).

12.5 dB = if an analog spectrum analyzer is
used.

—67dBm —(—10dBm) +(—20dB) + (—10dB)
+(—20.8 dB) + (2.5 dB) = —105.3 dBc/Hz

The actual amount of phase would then be
—105.3 dBc/Hz.

After applying these correction factors the actual
amount of phase noise will be known at a particu-
lar offset, provided the sensitivity, set-up with the
delay line, is lower than the phase noise of the
device under test.

3-12. AM Measurement (Option 130 only)

1.

Figure 3-8 shows interconnections to the Car-
rier Noise Test Set when making an AM noise
measurement.

Be sure the LINE MODULE on the rear panel
is set to the available line voltage. Ifit needs to
be changed see Figure 2-1 in Section II.

Plug the Carrier Noise Test Set into the avail-
able line supply.

Turn the Carrier Noise Test Set on and allow a
30 minute warm-up before making any
measurements.

Set the device under test to the frequency of
interest. Measure the power out of the device

10.

11.

12.

under test with a power meter. Note the power
level for use later.

Set the RF source to 1 GHz.

Set the power of the RF source to the same
power as that measured in step 5. Use a power
meter to measure the power.

Connect the RF source to a spectrum analyzer.
Set the displayed RF source to a convenient
reference point on the spectrum analyzer.

Amplitude modulate the RF source at a 1 kHz
rate. Adjust the AM level so the AM sidebands
are —40 dBc. '

NOTE
If the RF source is a non-synthesized
source the modulating rate may have to be
increased. This is so the AM sidebands can
be seen on the spectrum analyzer display.

Press the MODE button, on the front panel of
the Carrier Noise Test Set, until the LED next
to AM, CW is illuminated. No other Carrier
Noise Test Set front panel functions are used.

Disconnect the RF source from the spectrum
analyzer. Connect the RF source to the MIC-
ROWAVE TEST SIGNAL INPUT connector
on the front panel of the Carrier Noise Test
Set.

Connect the <10 MHz OUTPUT, on the front
panel of the Carrier Noise Test Set, to the spec-
trum analyzer.
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AM Measurements (Option 130 only) (cont’d)

13.

14.

15.

Set a reference point with the demodulated 1
kHz signal on the spectrum analyzer. Note the
reference level for use later.

Disconnect the RF source from the Carrier
Noise Test Set. Connect the device under test
to the MICROWAVE TEST SIGNAL INPUT
connector on the front panel of the Carrier
Noise Test Set.

Measurement. With calibration completed a
measurement can now be made. When making
an AM measurement the following items must
be taken into consideration:

— Set the spectrum analyzer span to cover the
offset frequency of interest.

— Do not change the input sensitivity of the
spectrum analyzer. Changing the spectrum
analyzer input sensitivity between cdlibration
and measurement decreases the measurement
accuracy. For better accuracy recalibrate on a
lower level calibration signal. Use steps 5—13
to recalibrate the spectrum analyzer.

— Select a resolution bandwidth thatis appro-
priate for the chosen frequency span (at least
<1/10 frequency span).

— Because AM noise is a random quantity,
some sort of averaging or video filtering is
desired.

— In general, it is not advisable to take mea-
surements on a portion of the spectrum ana-
lyzer display where the noise level is falling
very rapidly (>20 dB per major division).
Therefore, increase the frequency span to
where the offset frequency of interest is in the
center of the spectrum analyzer display.

— It is not recommended to measure noise
levels that are in the bottom 10 dB of the
display.
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— In general, if spurious signals are seen
when making a measurement they can be dis-
regarded. If necessary, reduce the resolution
bandwidth to determine the noiselevel close to
the spur.

— A measurement can now be made. Measure
down from the reference point set in step 13 at
the offset of interest.

Corrections!. Subtract the reference level in
step 13 from the measured level. Sum this
result with the following correction factors:

— Minus 40 dB (The carrier to sideband ratio
set in step 9)

— Minus 10 log (1.2 x specturm analyzer reso-
lution bandwidth). This is for normalization
to a 1 Hz noise equivalent bandwidth. The
result is in dB.

— Plus 2.5 dB is the correction for log amplifi-
ers and peak detectors used in an analog spec-
trum analyzer.

Below is an example of how to calculate the
correct amount of AM noise:

—67 dBm = measured AM noise.

—10 dBm = reference level set during
calibration.

—40dB =The carrier to sideband ratio setin
step 9.

—20.8 dB = 10 log (1.2 x spectrum analyzer
resolution bandwidth).

+2.5 dB =if an analog spectrum analyzer is
used.

—67 dBm — (—10 dBm) + (—40 dB)
+ (—20.8 dB) + (2.5 dB) = —115.3 dBc/Hz

The actual amount of AM noise would then
be —115.3 dBc/Hz.

'For a complete explanation of the correction factors see

Appendix A.
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Table 3-3. HP-IB Message Reference Table (1 of 2)
Related
HP-IB Applicable Response Commands | Interface
Message & Controls | Functions
Data Yes All Carrier Noise Test Set functions available in local, except AH1,SH1,
the LINE switch, are bus-programmable. T5, TEO,
L3, LEO
Trigger No The Carrier Noise Test Set has no trigger capability. DTO
Clear Yes The clear message sets the Carrier Noise Test Set to the following DCL, DC1
conditions: SDC
Filter 1 ON
Phase Lock Bandwidth
100 Hz
Phase noise measurement
Capture OFF
Remote Yes Remote mode is enabled when the REN bus control line is true. REN RL1
However, remote mode is not entered until the first time the Carrier
Noise Test Set is addressed to listen. The front-panel REMOTE
annunciator lights when the instrument is actually in the remote
mode. No instrument settings or functions are changed, but all
front-panel keys except LOCAL are disabled.
Local Yes The Carrier Noise Test Set returns to local mode (front-panel GTL RL1
control). Responds equally to the GTL bus command and the front-
panel LOCAL key. When entering local mode, no instrument set-
tings or functions are changed.
Local Yes Disables all front-panel keys including LOCAL. Only the controller LLO RL1
Lockout can return the Carrier Noise Test Set to local (front-panel control).
Clear Yes The Carrier Noise Test Set returns to local (front-panel control) REN RL1
Lockout and local lockout is cleared when the REN bus control line goes
Set false. When entering local mode, no instrument settings or
Local functions are changed.
Pass No The Carrier Noise Test Set has no controller capability. Co
Control
Take
Control
Require Yes If the SRQ mask is set (see Table 3-4 HP-IB Program Codes for a SRQ SR1
Service description of @) and one of the following conditions is valid, then
(SRQ) SRQ will be true.
1) Invalid command
2) System in phase lock
3) System out of phase lock
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L HP-IB

Table 3-3. HP-IB Message Reference Table (2 of 2)

HP 11729C

Related
HP-IB | Applicable Response Commands | Interface
Message & Controls | Functions
Status Yes The Carrier Noise Test Set responds to a Serial Poll Enable (SPE) SPE, T5, TEO
Byte bus command by sending an 8-bit byte when addressed to talk. If
the instrument is holding the SRQ control line true (issuing the
Require Service message) bit 7 (RQS bit) in the Status Byte and the
bit representing the condition causing the Require Service message
to be issued will both be true. The bits in the Status Byte are latched
but can be cleared by:
1) Removing the causing condition, and
2) reading the Status Byte.
Status Yes The status bit is used in a parallel poll, when enabled, and the SRQ PPE, PP1
Bit line is true. The status bit position and the sense of the status bit PPD,
(true high or true low) is set by the computer, with the parallel poll PPC,
configure message. PPU
Abort Yes The Carrier Noise Test Set stops talking and listening. IFC T5, TEO,
L3, LEO

Complete HP-IB compatibility as defined in IEEE Standard 488 (and the identical ANSI Standard MC1.1) is: SH1,

AH1, T5, TEOQ, L3, LEO, SR1, RL1, PP1, DC1, DTO, CO.
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Table 3-4. HP-IB Program Codes (Alphabetical Order by Code)
Program
Code Parameter
AM AM noise measurement (Option 130 only)
@ Causes the Carrier Noise Test Set to accept the next data byte as a binary mask for the status
byte. For example:
ABC
SRQ Mask |X|X[x[x[x]1]1]1]1]
X = Don’t care
When position A is set to 1 and the corresponding bit in the status byte becomes 1, then RQS in
the status byte and the SRQ line will be 1. Under the preceding condition a serial poll of the status
byte will indicate that phase lock has been broken.
When position B is set to 1 and the corresponding bit in the status byte becomes 1, then RQS in
the status byte and the SRQ line will be 1. Under the preceding condition a serial poll of the status
byte will indicate phase lock.
When position C is set to 1 and the corresponding bit in the status byte becomes 1, then RQS in
the status byte and the SRQ line will be 1. Under the preceding condition a serial poll of the status
byte will indicate an invalid command has been received.
CA CA1 = Capture active
CAO0 = Capture inactive
CS Forces RQS and invalid command bit to zero in the status byte.
FT Filter Bands
1=FT1 7=FT7
2=FT2 8=FT8
3=FT3 9=FT9
4=FT410=FT10
5=FT511 =FT11
6 =FT6
LK Phase Lock Range
1 Hz (1) =LK1
10 Hz (2) = LK2
100 Hz (3) = LK3
1kHz (4) = LK4
10 kHz (5) = LKb
LP When addressed to talk the Carrier Noise Test Set will send the current front panel settings in
ASCII mnemonic string.
PH Phase noise measurement
PU Pulse measurement
21D When addressed to talk the Carrier Noise Test Set will send an ASCIT string which contains the
model number of the instrument and software revision number.
RM When addressed to talk the Carrier Noise Test Set will send a single byte which is the binary
pattern of the SRQ.
RO When addressed to talk the Carrier Noise Test Set will send the ASCII mnemonics of the options
installed.
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Table 3-5. Allowable HP-IB Address Codes

dres Swiches' | e | dres | v
Char- Char- lent!
AS | A4 | A3 | A2 | Al | acter acter
0 0 1 1 1 G 7
0 1 0 0 0 ( H 8
0 1 0 0 1 ) | 9
0 1 0 1 0 * J 10
0 1 0 1 1 + K 11
0 1 1 0 0 s L 12
0 1 1 0 1 — M 13
0 1 1 1 0 . N 14
0 1 1 1 1 / 0 15
1 0 0 0 0 0 P 16
1 0 0 0 1 1 Q 17
1 {oflof1]o0 2 R 18
1 0 0 1 1 3 S 19
1 0 1 0 0 4 T 20
1 0 1 0 1 5 U 21
1 0 1 1 0 6 vV 22
1 0 1 1 1 7 w 23
1 1 0 0 0 8 X 24
1 1 0 0 1 9 Y 25
1 1 0 1 0 : z 26
1 1 0 1 1 ; [ 27
1 1 1 0 0 < \ 28
1 1 1 0 1 = 1 29
1 1 1 1 0 > 30
'Decimal characters and the five address switches relate
to the last five bits of both talk and listen addresses.
*Factory-set address.
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the instrument’s
electrical performance using the specifications of
Table 1-1 as the performance standards. All tests
can be performed without access to the interior of
the instrument. A simpler operational test is in-
cluded in Section III under Basic Functional
Checks.

NOTE
A 30 minute warm-up period is required
before any tests are performed.
Line voltage must be within +5% and
—10% of nominal if the performance
tests are to be considered valid.

4-2. EQUIPMENT REQUIRED

Equipment required for the performance tests is
listed in Table 1-4, Recommended Test Equipment

in Section I. Any equipment that satisfies the criti-
cal specifications given in the table may be substi-
tuted for the recommended model(s).

4-3. TEST RECORD

Results of the performance tests may be tabulated
on the Test Record at the end of the procedures.
The Test Record lists all of the tested specifica-
tions and their acceptable limits. The results,
recorded at incoming inspection, can be used for
comparison in periodic maintenance and trouble-
shooting and after repairs or adjustments.

4-4. CALIBRATION CYCLE

This instrument requires periodic verification of
performance. Depending on the use and environ-
mental conditions, the instrument should be
checked using the following performance tests at
least once every year.

PERFORMANCE TESTS
4-5. MEASUREMENT FREQUENCY RANGE, IF OUTPUT BANDWIDTH AND LEVEL
PEFORMANCE TESTS
Specifications Electrical
Characteristics Performance Limits Conditions
TEST SIGNAL

Frequency Range’

10 MHz to 18 GHz

External low-pass filter-
ing may be required for
test signals <20 MHz
and +20 MHz around
band centers.

Band Center 1.92 GHz

Frequencies 4.48 GHz
7.04 GHz
9.60 GHz
12.16 GHz
14.72 GHz
17.48 GHz

IF QUTPUT
Bandwidth 5 MHz to 1280 MHz
Level +7 dBm Minimum

'Frequency range covered in eight bands, excluding +5 MHz around band center frequencies.
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PERFORMANCE TESTS

MEASUREMENT FREQUENCY RANGE, IF OUTPUT BANDWIDTH AND LEVEL
PERFORMANCE TEST (cont'd)

Description This test verifies the frequency range of the Carrier Noise Test Set. A microwave test
signal is input to the Carrier Noise Test Set for each BAND RANGE; then the down
converted IF OUTPUT is measured on a spectrum analyzer. The IF OUTPUT level is
verified to be within specified limits for each band.

Equipment Microwave Synthesized Source ...... HP 8340A
RF Spectrum Analyzer .............. HP 8566B
RF Synthesized
Signal Generator ................. HP 8662A
RF SYNTHESIZED
SIGNAL GENERATOR
HP 11729C
CARRIER NOISE 640 MHz
TEST SET IN
g | 98992933 |00 0
OUTPUT =l seeee Do @O @
IF OUTPUT MICROWAVE
510 1280 TEST SIGNAL
MHz INPUT
MICROWAVE SYNTHESIZED
RF SPECTRUM ANALYZER SOURCE
INPUT
OUTPUTJ

Figure 4-1. Measurement Frequency Range, and IF Output Bandwidth and
Level Test Set-up

Procedure 1. Connect the test set up shown in Figure 4-1.

2. Set the Carrier Noise Test Set as follows:
Band Center Frequency .......... 1.92 GHz

NOTE
If the unit does not contain a filter with this band center frequency,
select the next available band listed in column 2 of Table 4-1.

3. Set the Microwave Synthesized Source (D.U.T.) as follows:

Frequency ....................... 2.32 GHz
Amplitude ...............ial +10 dBm
NOTE

The frequency corresponds to the
microwave test signal shown in
Table 4-1 for the band center fre-
quency selected in step 2.
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PERFORMANCE TESTS

MEASUREMENT FREQUENCY RANGE, IF OUTPUT BANDWIDTH AND LEVEL PERFORMANCE
TESTS (cont'd)

Procedure 4. Adjust the RF spectrum analyzer to display the 400 MHz IF OUTPUT.
(cont’'d)
NOTE

The IF OUTPUT will have the following signals:

- The IF signal (the microwave test signal minus the band center of the
band range chosen.)

- IF harmonics

- And spurious signals

ALL HARMONICS OF THE IF SIGNAL AND ANY SPURIOUS SIG-
NALS CAN BE DISREGARDED.

5. Verify the IF OUTPUT level is within the specified limits in Table 4-1 and record
the actual value.

6. Adjust the frequency of the D.U.T. to the next microwave test signal frequency
listed in column one of Table 4-1. Select the corresponding band center frequency,
on the Carrier Noise Test Set, listed in column two. Verify and record the IF
OUTPUT power level. Repeat this process for each microwave test signal fre-
quency listed in Table 4-1.

7. Ifthe IF OUTPUT power level did not measure within specified limits, refer to the
troubleshooting information on Service Sheet 1.

Table 4-1. IF Output Level

IF Qutput IF Qutput
Microwave Band Center Frequency Level
Test Signal Frequency (MHz} (dBm)
(GHz) (GHz) - —
Typical Minimum Actual
2.32 1.92 400 +7 -
4.88 4.48 400 +7 -
7.44 7.04 400 +7 -
10.00 9.60 400 +7 -
12.56 12.16 400 +7 _
*14.740 14.72 20 +7 -
*16.00 14.72 1280 +7 -
*17.30 17.28 20 +7 -
*18.56 17.28 1280 +7
*Because of the power requirements of the internal mixer, the upper and lower ends of the bands
with center frequencies of 14.72 GHz and 17.28 GHz are verified to be within specified limits. The
comb generator’s output power is lowest at the higher 640 MHz harmonics.
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PERFORMANCE TESTS

Specification

Description

Equipment

4-6. RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal less than 1280 MHz)

ChaE::::;lrl:::lcs Performance Limits Conditions
Offset From
Carrier dBc/Hz With a <1.28 GHz input
10 Hz —115 signal
100 Hz —126
1 kHz —-135
10 kHz —142
100 kHz —151
1 MHz —156
NOTE

This test does not check the down converting circuitry in the Carrier
Noise Test Set. However, the test requires less equipment than the
residual phase noise test using a 10 GHz test signal.

The Carrier Noise Test Set’s residual phase noise,for test signals <1280 MHz, is
verified by connecting a signal generator’s RF output to a power splitter. The output of
the power splitter supplies the signals for both the MICROWAVE TEST SIGNAL
INPUT and the 5—1280 MHz INPUT. Since the microwave test signal and the 5—1280
MHz signal are identical, the phase noise from the signal generator is canceled by the
mixer/phase detector in the Carrier Noise Test Set. During the residual phase noise
measurement the microwave test signal and the 5—1280 MHz signal must be in phase
quadrature (that is,90 degrees out of phase). The difference in the lengths of cables A

-and B provide a time delay,so at a selected frequency on the signal generator the two

inputs will have a 90 degree phase difference. The Carrier Noise Test Set’s NOISE
SPECTRUM OUTPUTS are measured on a low frequency spectrum analyzer and an
RF spectrum analyzer. Correction factors are added and the residual phase noise is
verified to be below the specified limit.

RF Synthesized Signal Generator ........ HP 8662A (Option 003)
Low Frequency Spectrum Analyzer ....... HP 3582A
RF Spectrum Analyzer ................... HP 8566B
PowerMeter ...........ccooviiiiin.... HP 436A
PowerSensor ................ ... HP 8482A
Power Splitter ........................... HP 11667A
Coaxial Cable A (9inches) ............... HP 10502A
Coaxial Cable B (24 inches) .............. HP 11170B
500 Termination ......................... HP 11593A

NOTE

The specified lengths of cable A and cable Bin Figure 4-2 are critical for
obtaining phase quadrature.
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PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using atest signal less than 1280 MHz) (cont’'d)

RF SPECTRUM ANALYZER
LOW FREQUENCY
HP 11729¢C SPECTRUM ANALYZER
CARRIER NOISE FREQ-CONT
TEST SET X-0SC IN
£— | cooooooo |oo Cﬂw
2 aaes Doo® [MICROWAVE
— ~— TEST
INPUT <10 MHz INPUT
Y OUTPUT ?L%’C‘J‘T\L J
i SE—
BNC TEE
RF SYNTHESIZED
SIGNAL GENERATOR ,
640 MHz (STEP. s_)J' POWER METER
EFC ‘
OUTPUT INPUT
CABLE A -J
Z CABLE B (STEPS) _ ) _(___,L
POWER POWER
SPLITTER SENSOR
Figure 4-2. Residual Phase Noise Test Setup (Using a test signal of less than 1280 MHz)
Procedure Calibration

1. Connect the instruments as shown in Figure 4-2.
2. Turn on and warm up all instruments in the test setup for 30 minutes.

3. Set the RF synthesized signal generator (tunable reference) as follows:

Frequency .................cooeiini.... 639.990 MHz

Amplitude ......... ... .., 0dBm
4. Set the Carrier Noise Test Set as follows:

BandRange .......................... 0.01 to 1.28 GHz

Measurement Mode ..............ccuiiiiin... ¢, CW

Lock Bandwidth Factor ................... Any setting

9. Measure the power of the tunable reference signal at the end of cable B and adjust
the amplitude of the tunable reference until the power meter reads 0 dBm. Connect
cable B to the 5—1280 MHz INPUT on the Carrier Noise Test Set.
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HP 11729C

PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal less than 1280 MHz) (cont'd)

Procedure
(cont’d)

6.

10.

11.

Disconnect cable A from the MICROWAVE TEST SIGNALINPUT on the Carrier
Noise Test Set and terminate cable A with a 50 ohm load. Connect the 640 MHz
signal, from the tunable referencerear panel, to the MICROWAVE TEST SIGNAL
INPUT, on the front panel,of the Carrier Noise Test Set.

Decrease the amplitude of the tunable reference by 50 dB.

Adjust the RF spectrum analyzer to display the 10 kHz beat note. (The beat note is
the result of mixing the 640 MHz and 639.990 MHz signals). Set the 10 kHz beat note
to a convenient reference point.

Adjust the low frequency spectrum analyzer to view the 10 kHz beat note. If the
spectrum analyzer has selectable filters, select a flat top filter. If RMS averaging is
available, select approximately 128 averages. RMS averaging smooths out the
noise floor. If RMS averaging is not available the measurement should be made at
an average level on the noise floor, not a peak or valley.

Set the peak of the 10 kHz beat note to a convenient reference point.

Disconnect the 640 MHz signal from the MICROWAVE TEST SIGNAL INPUT on
the Carrier Noise Test Set. Disconnect the 50 ohm load from cable A and connect
cable A to the MICROWAVE TEST SIGNAL INPUT.

Residual Phase Noise Measurement

12.

13.

Increase the amplitude of the tunable reference by 50 dB. Decrease the frequency of
the tunable reference, in 1 MHz steps,until phase lock is acquired (green LED is
illuminated on the phase lock display). The green LED should be illuminated when
the tunable reference is around 425 MHz. For details on phase locking see
Section III.

Adjust the RF spectrum analyzer to view the noise level at a 10 kHz offset. For the
most accurate measurement use the smallest possible resolution bandwidth. Use
some averaging to smooth out the noise level. Measure the noise level down from
the reference point at 10 kHz. Measure an average noise level, do not measure on a
peak or minimum noise level. Record this noise level (A) along with the spectrum
analyzer’s resolution bandwidth setting (B) below. Repeat the measurement and
record for offsets of 100 kHz and 1 MHz.

Offset from Noise level (A) Resolution Bandwidth (B)
carrier (relative to reference level) (dB) (Hz)
10 kHz

100 kHz
1 MHz
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PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal less than 1280 MHz) (cont'd)

Procedure
(cont'd)

14.

15.

On the low frequency spectrum analyzer, select a Hanning filter and the normali-
zation to 1 Hz bandwidth (if the spectrum analyzer has these features available). If
the spectrum analyzer does not have the normalization to a 1 Hz bandwidth this
figure will have to be calculated later using the formula at the end of the test.

NOTE
Power line spurs are not specified for the Carrier Noise Test Set. Power
line spurs will appear at power line frequencies and multiples of power
line frequencies. Do not make a noise measurement on a spur; make the
measurement on an average noise level.

Adjust thelow frequency spectrum analyzer to view the noise level at a 10 Hz offset.
For the most accurate measurement use the smallest possible resolution band-
width. Use some averaging if required. Measure the noise level down from the
reference point at 10 Hz. Measure an average noise level, do not measure on a peak
or minimum noise level. Record this noise level (C) in the table below. If the
measurement was not made in a 1 Hz resolution bandwidth, also record the spec-
trum analyzer’s resolution bandwidth setting (D) below. Repeat the measurement
and record for offsets of 100 Hz and 1 kHz.

Offset from Noise level (C) Resolution Bandwidth (D)
carrier (relative to reference level) (dB) (Hz)
10 Hz
100 Hz
1 kHz

16.

Calculate the Carrier Noise Test Set’s residual phase noise at 10kHz, 100 kHz and 1
MH?z offsets from the carrier. Sum the measured noise level (A) and the 4 correction
factors as shown below. The normalization bandwidth factor is determined by
putting the resolution bandwidth (B) into the equation below. Verify the residual
phase noise level did not exceed the specified limit, as shown at the bottom of each
column.

?For a complete explanation of the correction factors see Appendix A.
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PERFORMANCE TESTS

HP 11729C

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal less than 1280 MHz) (cont’d)

Procedure
(cont’d)

10 kHz 100 kHz 1 MHz
Noise level = A (relative to refer-
ence level) dB dB dB
Normalization to 1 Hz equivalent
noise bandwidth’
—10log (“B” x1.2) = dB dB dB
Calibration Attenuation (Step 7) —-50dB -—50 dB —50 dB
L (f) conversion factor —6dB —6dB —6 dB
Correction for log amplifiers and
peak detectors in analog spec-
trum analyzers. +2.5dB +2.5dB +2.5dB
Total(dBe/Hz) | ___ <—142 | ___ <-151 | _____ <-156

'Refer to Application Note 150-4, HP 5952-1147, if additional information on calibration of spectrum
analyzers for noise measurements is needed.

17. Calculate the Carrier Noise Test Set’s residual phase noise at 10 Hz, 100 Hzand 1 kHz
offsets from the carrier. Sum the measured noise level (C) and the 3 correction factors®
as shown below. Do not add the normalization to 1 Hz equivalent noise bandwidth
factor, when using a spectrum analyzer with normalization to a 1 Hz bandwidth.
This correction factor is accounted for automatically. Verify the residual phase noise
level did not exceed the specified limit as shown at the bottom of each column.

10 Hz 100 Hz 1 kHz

Noise level = C (relative to refer-
ence level) dB dB dB
Normalization to 1 Hz equivalent
noise bandwidth!

—10log (“B” x1.2) = dB dB dB
Calibration Attenuation (Step 7) —50dB —50dB —50dB
L (f) conversion factor —6dB —6 dB —6dB

Total (dBc/Hz) <-115 <-126 | _______ <-135

for noise measurements is needed.

'Refer to Application Note 1504, HP 5952-1147, if additional information on calibration of spectrum analyzers

NOTE

If an analog spectrum analyzer was used to measure the noise floor at
10 Hz,100 Hz,and 1 kHz, add +2.5 dBto the totals above as a correction
for the log amplifiers and peak detectors in the analog spectrum

analyzer.

*For a complete explanation of the correction factors see Appendix A.
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Performance Tests

4-7. RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal of 10 GHz)

Specification

Description

Equipment

Procedure

ChaEr':::;:"i::llins Performance Limits Conditions
Offset From
Carrier dBc/Hz With a 10 GHz input
10 Hz —90 signal
100 Hz -105
. 1kHz -115
10 kHz —127
100 kHz -137
1 MHz —142
NOTE

This performance test is only necessary when the residual phase noise
of the Carrier Noise Test Set is in question.

This test verifies the Carrier Noise Test Set’s residual phase noise specifications using
a 10 GHz test signal. A second Carrier Noise Test Set is required as a reference unit in
this test. Since this test requires a second Carrier Noise Test Set, we recommend that
the phase noise of the other instruments in the phase noise measuring system be
checked before this test is performed.

During the residual phase noise measurement the microwave test signal and the
5—1280 MHz signal must be in phase quadrature (that is 90 degrees out of phase). One
microwave synthesized source supplies the MICROWAVE TEST SIGNAL INPUT to
both of the Carrier Noise Test Sets (device under test and reference). The IF OUTPUT of
the reference Carrier Noise Test Set then supplies the 5—1280 MHz INPUT of the
Carrier Noise Test Set device under test. The Carrier Noise Test Set’s residual phase
noise is measured on a low frequency spectrum analyzer and an RF spectrum analyzer.
Correction factors are added and the residual phase noise is verified to be below the
specified limit.

Carrier Noise Test Set .................... HP 11729C
(used as reference)
RF Synthesized Signal Generator ........ HP 8662A (Option 003)
Microwave Synthesized Source ........... HP 8340A
Low Frequency Spectrum Analyzer ....... HP 3582A
RF Spectrum Analyzer ................... HP 8566B
PowerMeter .............ccoovuunvin.. .. HP 436A
PowerSensor ....................... ..., HP 8482A
Power Splitter (quantity 2) ............... HP 11667A
Amplifier .............oo i HP 8447E/F
1 dB Step Attenuator (quantity 2) ......... HP 355C

Initial Instrument Settings

1. Connect the instruments as shown in Figure 4-3.

2. Turn on and warm-up the instruments for 30 minutes.
3. Set both step attenuators to maximum attenuation.
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PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal of 10 GHz) (cont’d)

Procedure
(cont’d)
[ HP 11729C
CARRIER NOISE
TEST SET 640 MH
(REFERENCE UNIT) ~ [|\n
£ [ 92898808 [00 O MICROWAVE SYNTHESIZED
2 Lee0en oo ey SOURCE
5 to 1280 MHz IT,\JE,fJTS'GNAL
STEP POWER STEP
AMPLIFIER ATTENUATOR  SPLITTER ATTENUATOR SRR
"LL‘ -
(CABLE A) POWER
SPLITTER
640 MHz_IN
OUTPUT  (STEP9)
===
S ELECTRONIC FREQ
640 FREQ. CONTROL CONT 5TO 1280 MHz
MHz  RF SYNTHESIZED x-osc] | 1|NPUT
SIGNAL GENERATOR C— [ cooooooo log b
o cooooooo MICROWAVE
(TUNABLE REFERENCE) -l Hel " SSTEST SIGNAL INPUT  RF SPECTRUM ANALYZER
HP 11729C
CARRIER NOISE <10 MHz
TESTSET w2 | |OUTPYUT
(B.UT) outpuT
INPUT INPUT
LOW FREQUENCY
SPECTRUM ANALYZER

Figure 4-3. Residual Phase Noise Test Setup (Using a Test Signal of 10 GHz)

4. Set the Microwave Synthesized Soruce as follows:

Frequency ............cccooina.... 10 GHz
Output Level ........ +10 dBm to +20 dBm
5. Set the RF Synthesized Signal Generator (tunable reference) as follows:
Frequency ................... 399.990 MHz
OutputLevel ....................... 0dBm

6. Set both Carrier Noise Test Sets as follows:

Band Center Frequency ........... 9.6 GHz
Lock Bandwidth Factor .................. 1
Measurement Mode
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PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal of 10 GHz) (cont'd)

Procedure Power Level Checks

(contd) 7. Disconnect the cable which goes to the 640 MHz IN connector on the rear panel of
the Carrier Noise Test Set device under test. Connect the power sensor to this cable.
Adjust the step attenuator that is located before the power splitter, supplying the
640 MHz signal, such that the power meter reads between 0 dBm and +3 dBm.
Reconnect the cable to the 640 MHz INPUT, on therear panel, of Carrier Noise Test
Set device under test.

8. Disconnectthe end of cable A which is connected to the 5—1280 MHz INPUT on the
Carrier Noise Test Set device under test. Connect the cable to a power sensor.
Measure the IF OUTPUT power. Adjust the 1 dB step attenuator located after the
IF OUTPUT of the reference Carrier Noise Test Set until the power meter reads
—1 dBm to 0 dBm. Record the exact power meter reading below.

Reference Carrier Noise Test Set IF OUTPUT power=___ dBm

Spectrum Analyzer Calibration

9. Disconnect cable A from the power sensor. Connect the cable from the tunable
reference output to the power sensor. Adjust the amplitude of the tunable reference
until the power meter reads the power level recorded in step 8. Connect the tunable
reference to the 5—1280 MHz INPUT on the Carrier Noise Test Set device under
test.

10. Decrease the amplitude of the tunable reference by 50 dB. Adjust the RF spectrum
analyzer to display the approximately 10 kHz beat note. (The beat noteis the result
of mixing the 400 MHz IF (MICROWAVE TEST SIGNAL INPUT minus the band
center of the BAND RANGE chosen) and the 399.990 MHz tunable reference
signal). Set the peak of the 10 kHz beat note to a convenient reference point.

11. Adjustthelow frequency spectrum analyzer to view the approximately 10 kHz beat
note. If the spectrum analyzer has selectable filters, select a flat top filter. If RMS
averaging is available, select approximately 128 averages. RMS averaging
smooths out the noise floor. If RMS averaging is not available the measurement
should be made at an average level on the noise floor, not on a peak or valley.

12. Set the peak of the beat note to a convenient reference point.

Residual Phase Noise Measurement

13. Disconnect the tunable reference from the 5 to 1280 MHz INPUT on the Carrier
Noise Test Set device under test. Reconnect cable A to the 5—1280 MHz INPUT on
the Carrier Noise Test Set device under test.

14. Decrease the frequency of the Microwave Synthesized Sourcein 1 MHz steps, until
the Carrier Noise Test Set device under test indicates phase quadrature (green LED
is illuminated on the phase lock display.) Details of phase locking are found in
Section II1.
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PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal of 10 GHz) (cont’d)

Procedure
(cont’d)

15.

Adjust the RF spectrum analyzer to view the residual phase noiselevel ata 10kHz
offset from the carrier. For the most accurate measurement, use the smallest
possible resolution bandwidth. Use averaging if required. Measure the residual
phase noise level down from the reference point. Measure on an average phase
noise level, do not measure on a peak or minimum phase noise level. Record the
phase noiselevel (A) along with the measurement resolution bandwidth (B) below.
Repeat this measurement for offsets of 100 kHz and 1 MHz.

Offset from Noise level (A) Resolution Bandwidth (B)
carrier (relative to reference level) (dB) (Hz)
10 kHz

100 kHz
1 MHz

16.

17.

18.

On the low frequency spectrum analyzer, select a Hanning filter and the normali-
zation to a 1 Hz bandwidth (if these features are available). If the spectrum ana-
lyzer does not have the feature for normalization to a 1 Hz bandwidth this figure
will have to be calculated later using the formula at the end of the test.

Adjust the low frequency spectrum analyzer to view the residual phase noise level at
10 Hz. Measure the residual phase noise level down from the reference point. Mea-
sure on an average phase noise level; do not measure on a peak or minimum level.

NOTE
Power line spurs are not specified for the Carrier Noise Test Set. Power
line spurs will appear at power line frequencies and multiples of power
line frequencies. Do not make a phase noise measurement on a spur,
make the measurement on an average noise level.

Record the phase noise level (C) below. If the measurement was not madeinal Hz
resolution bandwidth, also record the measurement resolution bandwidth (D).
Repeat this measurement at 100 Hz and 1 kHz offsets.

Offset from Noise level (C) Resolution Bandwidth (D)
carrier (relative to reference level) (dB) (Hz)
10 Hz
100 Hz
1 kHz

19.

Calculate the residual phase noise of the Carrier Noise Test Set at 10 kHz, 100 kHz
and 1 MHz offsets from the carrier. Sum the measured phase noise level (A) and the
4 correction factors® listed below. The normalization bandwidth factor is deter-
mined by putting the resolution bandwidth (B) into the equation below. Verify the
residual phase noise level did not exceed the specified limit as shown at the bottom
of each column.

2For a complete explanation of the correction factors see Appendix A.
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RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signal of 10 GHz) (cont'd)

Procedure
(cont’'d)

10 kHz 100 kHz 1 MHz
Noise level = A (relative to refer-
ence level) dB dB dB
Normalization to 1 Hz equivalent
noise bandwidth®
—10log (“B” x1.2) = dB dB dB
Calibration Attenuation (Step 10) —50dB —-50dB —50dB
L (f) conversion factor —6 dB —6 dB —6dB
Correction for log amplifiers and
peak detectors in analog
spectrum analyzer +2.5dB +2.5dB +2.5dB
Total (dBe/Hz) <127 <137 ___ <—142
'Refer to Application Note 150-4, HP 5952-1147, if additional information on calibration of spectrum
analyzers for noise measurements is needed.

20. Calculate the residual phase noise level of the Carrier Noise Test Set at 10 Hz, 100
Hz and 1 kHz offsets from the carrier. Sum the measured phase noise level (C) and
the 3 correction factors? below. Do not add the normalization to a 1 Hz equivalent
noise bandwidth factor, when the spectrum analyzer accounts for this factor auto-

matically. Verify the residual phase noise level does not exceed the specified limit

shown at the bottom of each column.
10 Hz 100 Hz 1 kHz
Noise level = C (relative to refer-
ence level) dB dB dB
Normalization to 1 Hz equivalent
noise bandwidth’
—10log (“D”x 1.2) = dB dB dB
Calibration Attenuation (Step 10) —-50dB —50 dB —50 dB
L(f) conversion factor —6dB —6dB —6dB
Total (dBc/Hz) <-90 <-105 <-115
'Refer to Application Note 150-4, HP 5952-1147, if additional information on calibration of spectrum
analyzers for noise measurements is needed.

NOTE

If an analog spectrum analyzer was used to measure the noise floor at
10 Hz, 100 Hz and 1 kHz add +2.5 dB to the totals above. This is the
correction factor for the log amplifiers and peak detectors in the analog

spectrum analyzer.

*For a complete explanation of the correction factors see Appendix A.

4-13




Performance Tests HP 11729C

PERFORMANCE TESTS

4-8. AM NOISE FLOOR PERFORMANCE TEST

Specification
Electrical
Characteristics Performance Limits Conditions
AM Noise Floor At +10 dBm input level
Offset from AM Noise
Carrier (dBc/Hz)
1kHz —138
10 kHz —145
100 kHz —155
1 MHz —160
Description NOTE :
This test, as written, is only a partial verification of the AM Noise floor
specification. The test only verifies the AM noise floor for frequency
offsets of 100kHz and higher. From 1Hz to 100kHz the recommended
low noise oscillator’s AM noise floor is higher than the AM noise floor of
the Carrier Noise Test Set. For a complete verification, an oscillator
with lower AM noise specifications than the Carrier Noise Test Set
would be needed.
The AM noise floor is measured at two offsets from the carrier (100 kHz and 1 MHz) to
verify AM noise detection is performing within limits. A signal generator is used for
calibrating the spectrum analyzer. A low noise oscillator is connected to the MICRO-
WAVE TEST SIGNAL INPUT for the AM noise measurement. The AM noise floor is
observed from the <10 MHz OUTPUT on a spectrum analyzer.
Equipment Microwave Synthesized Source ........... HP 8340A
(with AM modulation)
Spectrum Analyzer ...................... HP 8566B
Function Generator ...........cccovve.... HP 3312A
Coaxial to waveguide adapter ............ HP X281A
*solator .....cooiiiiiiiii i HP 0955-0178
Power Supply .............ccevvenn....... HP6214B
PowerMeter ........covvviivviinennnnnn.. HP 436A
PowerSensor ...........cciviiiiiiinn... HP 8481A
Low Noise Oscillator ..................... MA 86651A
*Theisolator stabilizes load effects on the AM noise floor. When an isolator is not available an attenuator pad
may be used. The attenuator pad may be used only if the output power of the oscillator is +10 dBm with the
attenuator pad in place. If the measured power is +10 dBm or lower an isolator will have to be used. (See step
5 of the test procedure)
Procedure Calibration

1. Connect the equipment as shown in Figure 4-4.

2. Connect +10 Vdc from the power supply to the low noise oscillator. Warm up the
oscillator for 30 minutes.
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AM NOISE FLOOR PERFORMANCE TEST (cont'd)

Procedure
(cont'd)
RF SPECTRUM ANALYZER
MICROWAVE SYNTHESIZED
SOURCE HP 11729C
CARRIER NOISE
TEST SET
G | 82828822 fo0 O
_E noooo Qo [e) 1(i)
AM [ouTPUT INPUT <10 MHz] |MICROWAVE
FUNCTION MODULATION l OUTPUT| ] TEST SIGNAL
GENERATOR INPUT ‘_(S_TEP 10) INPUT
[ ] [y
(STEP 8)) (STEP 9)) i
OUTPUT !
WAVEGUIDE
POWER T0 COAXIAL
SUPPLY OSCILLATOR ADAPTER ISOLATOR
—| (STEP 11)
VouT #—| CABLEA

Figure 4-4. AM Noise Floor Test Set-up

3. Set the Microwave Synthesized Source as follows:

Frequency .......................... 1 GHz
AM modulation ....................... 50%

4. Set the function generator as follows:

Function ........................ sinewave
Frequency ........................ 100 kHz
5. Set the Carrier Noise Test Set as follows:
Measurement Mode ............... AM, CW
All other controls ............. Any setting

6. Measure the power level of the low noise oscillator at the end of cable A (theend that
connects to the MICROWAVE TEST SIGNAL INPUT). The level should be
approximately +10 dBm. Connect an attenuator pad at the oscillator’s outputifthe
power level is above +10 dBm. The value of the attenuator pad selected should
bring the measured power level to +10 dBm. Disconnect cable A from the power
sensor.

Record the power level below.
Low noise oscillator powerlevel _____ dBm
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PERFORMANCE TESTS

AM NOISE FLOOR PERFORMANCE TEST (cont’d)

Procedure
(cont’d)

10.

NOTE
The AM noise floor of the Carrier Noise Test Set is specified for a +10
dBm input level. Using an input signal lower than +10 dBm will
increase the AM noise floor. The noise floor will increase by theamount
indBthatthe input signal was lowered from +10dBm. As an example: a
+7 dBm input will raise the AM noise floor by +3 dB.

Because our specifications are higher than typical measured values, an
input signal of +5 dBm minimum will typically still measure within
specifications. .

Connect the end of the cable from the Microwave Synthesized Source to the power
sensor. Adjust the amplitude of the Microwave Synthesized Source until the power
meter reads the power level recorded in step 6.

Turn the Microwave Synthesized Source to external AM modulation. Connect the
Microwave Synthesized Source to the spectrum analyzer. Be sure the input to the
spectrum analyzer is 50 ohms.

Adjust the amplitude on the function generator so the sidebands displayed on the
spectrum analyzer are —40 dBc. Disconnect the Microwave Synthesized Source
from the spectrum analyzer and connect it to the Carrier Noise Test Set MICRO-
WAVE TEST SIGNAL INPUT.

Connect the <10 MHz OUTPUT from the Carrier Noise Test Set to the spectrum
analyzer. Adjust the spectrum analyzer to view the 100 kHz sidebands on the 1 GHz
signal. Set the peak of the 100 kHz signal to a convenient reference point.

AM Noise Floor Measurement

11.

12.

Disconnect the Microwave Synthesized Source from the MICROWAVE TEST
SIGNAL INPUT. Connect the output of the low noise oscillator to the MICRO-
WAVE TEST SIGNAL INPUT.

NOTE
The oscillator signal should come directly from the resonator with no
amplification stage in between. Under this condition, itis likely that the
AM noise coming from the oscillator is less than or equal to—155dBc/Hz
at a 100 kHz offset.

Measure the noise level down from the reference point at a 100 kHz offset. Record
the AM noise level (A) and resolution bandwidth (B) below. Measure the AM noise
floor at a 1 MHz offset. Record this level with the corresponding resolution band-
width below.

Offset from Noise level (A) Resolution Bandwidth (B)
carrier (relative to reference level) (dB) (Hz)

100 kHz
1 MHz
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PERFORMANCE TESTS

AM NOISE FLOOR PERFORMANCE TEST (cont'd)

Procedure 13. Calculate the AM noise floor by summing the measured AM noiselevel (A) and the

(cont'd) 3 correction factors® shown below. The normalization bandwidth factor is deter-
mined by putting the resolution bandwidth (B) into the equation below. Verify the
AM noise floor did not exceed the specified limit as shown at the bottom of each
column.

100 kHz 1 MHz

Noise level = A (relative to refer-
ence level) dB dB

Normalization to 1 Hz equivalent
noise bandwidth!
—10log (“B”x1.2) = dB dB

Calibration Attenuation (Step 8) —40dB —40dB

Correction for log amplifiers and
peak detectors in analog
spectrum analyzer +2.5dB +2.5dB

Total (dBc/Hz) <-155 <-160

'Refer to Application Note 150-4, HP 5952-1147 ,if additional information on calibration
of spectrum analyzers for noise measurements is needed.

*Fora complete explanation of the correction factors see Appendix A.
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Table 4-2. Performance Test Record

HP 11729C

Hewlett-Packard Company Test by
Model HP 11729C
Carrier Noise Test Set
Serial Number Date
Results
Para Test Description
No. Min. Actual Max.
4-5. MEASUREMENT FREQUENCY RANGE, IF OUTPUT BANDWIDTH
AND LEVEL PERFORMANCE TEST
IF Output Power
Mirowave Band IF Output
Signal Center Freq.
(GHz) (GHz) (MHz) Typ.
2.32 1.92 400 +7dBm
4.88 4.48 . 400 +7dBm
7.44 7.04 400 +7dBm
10.00 9.60 400 +7 dBm
12.56 12.16 400 +7 dBm
14.740 14.72 20 +7 dBm
16.00 14.72 1280 +7 dBm
17.30 17.28 20 +7 dBm
18.56 17.28 1280 +7 dBm
4-6. RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a
<1280 MHz Test Signal)
Offset From The Carrier (dBc/Hz) (dBc/Hz)
10 Hz —115
100 Hz —126
1kHz —135
10 kHz —142
100 kHz —151
1 MHz —156
4-7. RESIDUAL PHASE NOISE PERFORMANGE {Using a 10 GHz Test
Signal)
Offset From The Carrier (dBc/Hz) (dBc/Hz)
10 Hz —-90
100 Hz —105
1 kHz —115
10 kHz —127
100 kHz —137
1 MHz —142
4-8. AM NOISE PERFORMANCE TEST
Offset From The Carrier (dBc/Hz) (dBc/Hz)
100 kHz —155
1 MHz —160
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Adjustments

SECTION YV
ADJUSTMENTS

5-1. INTRODUCTION

This section contains adjustments and checks
that ensure peak performance of the Carrier Noise
Test Set. The instrument should be readjusted
after repair or after failure to pass a performance
test. Allow a 30 minute warm-up period prior to
performing the adjustments unless noted other-
wise.

To determine which performance tests and adjust-
ments to perform after a repair, refer to the para-
graph entitled Related Adjustments. After the
repair and/or adjustment, performance tests are
usually required to verify performance.

5-2. SAFETY CONSIDERATIONS

This section contains information, cautions, and
warnings which must be followed for your protec-
tion and to avoid damage to the equipment.

Adjustments described in this section
are performed with power supplied to
the instrument and with protective cov-
ers removed. Maintenance should be
performed only by service trained per-
sonnel who are aware of the hazard
involved (for example, fire and electrical
shock). Where maintenance can be per-
formed without power applied, the power
should be removed.

Beforetheinstrumentis switched on,all
Dprotective earth terminals, extension
cords, autotransformers and devices con-
nected to it should be connected to a pro-
tective earth grounded socket. Any inter-
ruption of the protective earth grounding
will cause a potential shock hazard that
could result in personal injury.

Whenever it is likely that the protection
has been impaired, the instrument must
be made inoperative and be secured
against any unintended operation.

Only 250V normal blow fuses with the
required rated current should be used.
Do not use repaired fuses or short circu-
ited fuseholders. To do so could cause a
shock or fire hazard.

5-3. EQUIPMENT REQUIRED

Each adjustment procedure contains a list of
required test equipment. The test equipment is
identified by callouts in the test setup diagrams
where included.

If substitutions must be made for the specified test
equipment, refer to Table 1-4 in Section I for the
minimum specifications. It is important that the
test equipment meet the critical specifications
listed in the tableif the Carrier Noise Test Set is to
meet its performance requirements.

5-4. FACTORY-SELECTED COMPONENTS

Factory selected components are identified on the
schematics and parts list by an asterisk (*) which
follows the reference designator. The normal value
or range of the components is shown. The manual
change sheets may provide updated information
pertaining to the selected components.

5-5. RELATED ADJUSTMENTS

The procedures in this section can be performed in
any order. However, it is advisable to check the
power supply voltages first.

NOTE
The steps within a procedure must be
performed in the order listed.
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ADJUSTMENTS

5-6. POWER SUPPLY ADJUSTMENT

Reference Service Sheet 7

Description The +5.0 Vdc power supply is adjusted for +5.000 Vdc +0.025 Vdc at the 5V Test Point
A7TP3 using a digital multimeter.

DIGITAL
MULTIMETER

A7TP3
oooooooa (00 O
oooocoooo

seeme gog |00 O

I"‘"’UT HP 11729C
CARRIER NOISE
TEST SET
Figure 5-1. +5.0 Vdc Power Supply Adjustment Setup

-

Digital Multimeter ........................ HP 3465A
Equipment 1. Takeoffthetop cover ofthe Carrier Noise Test Set. Locate the 5V Test Point A7TP3
Procedure on the power supply board. Turn on the Carrier Noise Test Set.

2. Connect the digital multimeter to the 5V Test Point A7TP3. Adjust A7R10 (+5V
ADJ) for a reading of +5.000 Vdc £0.025 Vdc on the digital multimeter.
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ADJUSTMENTS

5-7. PHASE LOCK INDICATOR ADJUSTMENT
Reference Service Sheet 3

Description The Phase Lock Board is adjusted to calibrate the lock and unlock positions on the
Phase Lock Indicator. If the Phase Lock Indicator does not agree with the status byte,
sent out over HP-IB, the Phase Lock Board may need adjustment. The adjustments for
the Phase Lock Indicator only need to be made in one BAND RANGE. The Phase Lock
Board is also adjusted to compensate for dc offsets in the switchable gain amplifier and

integrator.
>—
640 MHz EFC
CONTROLLER WP 117290 el & our] IN
CARRIER NOISE cONT
TEST SET x-0sc| | 640 MHz IN 035
‘EB C— | 00000000 O (e——————
E Sﬂi?ﬂag:gnr; o 152'(30 MHz IN
LOOP TEST{ AUX NOISE} MICROWAVE SII:;FNﬂ':iTE’:lEEsR'ﬁgR
PORT IN} 1
g -(inlia-) D |TNEF§JTSIGNAL RE
ouT
et
MICROWAVE SYNTHESIZED
SOURCE
Figure 5-2. Phase Lock Indicator Adjustment Setup
Equipment RF Synthesized Signal Generator.......... HP 8662A (Option 003)
Microwave Synthesized Source ............ HP 8340A
Computer Controller....................... HP 85B
Digital Multimeter ........................ HP 3465A
SMCtoBNCadapter....................... HP 1250-0831
BNC to alligatorclips ..................... HP 8120-1292
Procedure 1. Connect the equipment as shown in Figure 5-2.

2. Turn on and warm up all instruments for 30 minutes before doing the following
adjustments.

3. Set the Carrier Noise Test Set as follows:

Lock Bandwidth Factor ................... 100

MeasurementMode........................ ¢, CW

BandRange............................... 8.32 to 10.88 GHz
NOTE

If this BAND RANGE is not included in the Carrier Noise Test Set,
select an available range.
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ADJUSTMENTS

PHASE LOCK INDICATOR ADJUSTMENT (cont’d)

Procedure
(cont'd)

4.

10.

11.

Set the Microwave Synthesized Source (D.U.T.) as follows:

Frequency ........... ... ... 10 GHz
Amplitude .........coiiiiiii +10 dBm

NOTE
The test signal is tuned 400 MHz above the BAND CENTER frequency
of the BAND RANGE chosen.

Set the RF synthesized signal generator (tunable refererice) as follows:

Frequency ............ ...l 400.001 MHz
Amplitude .............. ...l 0dBm

NOTE
The difference in frequency between the IF signal (D.U.T. frequency
minus the BAND CENTER frequency of the BAND RANGE chosen)
and the tunable reference is called a beat note. By connecting the <1
MHz or <10 MHz NOISE SPECTRUM OUTPUT to a spectrum ana-
lyzer the approximately 1 kHz beat note can be viewed.

Remove the top cover of the Carrier Noise Test Set. Disconnect the cable to PHASE
LOCK IN (A7J9) on the Power Supply Board. Connect an SMC to BNC adapter
(HP 1250-0831) to PHASE LOCK IN (A7J9). Attach a BNC to alligator clip
(HP 8120-1292) to the adapter that you just connected to PHASE LOCK IN (A7J9).
Short the alligator clips to simulate a perfect phase lock.

Adjust DSP CNTR (A5R37), on the Phase Lock Board, to center the Phase Lock
Indicator. A green LED should be displayed in the center of the indicator.

[ o

Connect the AUX NOISE OUTPUT, on the front panel, to LOOP TEST PORT IN
on the rear panel. Two red LEDs should appear, one on either side of the center
green LED. If the red LEDs are not illuminated adjust DSP DEV (A5R35) on the
Phase Lock Board until the two red LEDs are visible. For optimum resolution no
more than two red LEDs should be illuminated.

Fine adjust DSP CNTR (A5R37) until the red LEDs have equal intensity on both
sides of the center green LED.

Remove the cable to the LOOP TEST PORT IN connector. Remove the short from
the PHASE LOCK IN connector on the Power Supply Board and reconnect the
original cable (W6) to the PHASE LOCK IN connector.

Set the LOCK BANDWIDTH FACTOR, on the front panel, to 1.

Adjust DSP DEV (A5R35), on the Phase Lock Board, until the Phase Lock Indica-
tor displays four (4) red LEDs to either side of center. The indicator may have to be
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ADJUSTMENTS

PHASE LOCK INDICATOR ADJUSTMENT (cont'd)

Procedure shaded to view the LEDs. The Phase Lock Indicator now displays maximum

(cont'd) display deviation. The D.U.T. and the tunable reference must not phaselock during
the adjustment. If they phase lock while making the adjustment, disconnect the
FREQ-CONT X-OSC cable, on the rear panel of the Carrier Noise Test Set, then
reconnect.

12. Increase the frequency of the tunable reference by 5 MHz to unlock the display. A
red LED should beilluminated to the left of the center green LED. Ifthered LEDis
not illuminated adjust UNLK DSP (A5R5) until the red LED lights.

13. Decrease the frequency of the tunable reference by 5.001 MHz.
14. Be sure the LOCK BANDWIDTH FACTOR is set to 1.

15. Press then release CAPTURE to enable phase locix. If phase lock is aquired go to
step 16. If phase lock was not aquired proceed as follows:

The tunable reference must be tuned closer in frequency to the IF frequency (fir =
faut. — foand center frequency). Press CAPTURE while tuning the tunable reference in
1 kHz steps. Watch the phase lock indicator on the Carrier Noise Test Set. When the
LED’s on the indicator all light up, reduce the resolution of the tunable reference by
a factor of 10. ' .

NOTE
Connect the spectrum analyzer to the <10 MHz OUTPU' T, on the Car-
rier Noise Test Set, if difficulties occur in determining the direction to
tune the tunable reference to acquire phase lock.

Thesignals displayed on the spectrum analyzer represent the frequency
difference between the two inputs to an internal mixer/ 'phase detector
in the Carrier Noise Test Set. The signals will decrease in frequency to
dc when tuning towards phase lock and increase in frequency when
tuning away from phase lock.

Press CAPTURE and tune in this reduced resolution. Watch the red LEDS on the
Carrier Noise Test Set phase lock indicator step through one side of the display — to
the green bar — then to the other side of the display. Again reduce the resolution on
the tunable reference by a factor of 10. Tune in this finer resolution until the green
LED is illuminated. When the green LED is illuminated release CAPTURE.

16. Hold CAPTURE in and increase the tunable reference in 10 Hz steps until the loop
becomes unlocked. Watch the phase lock indicator. The red LEDs should fully light
one at a time and move to theright. When the last LED is illuminated and you tune
further the entire indicator should dimly light. 259 %% ‘L4

With CAPTURE pressed decrease the tunable reference in 10 Hz steps. The dimly
illuminated indicator should change back to the red LEDs one at a time fully
illuminated and moving to the left. When thelast LED on the left is illuminated and
you tune further, the entire indicator will dimly light.

I 9% Gl

v
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ADJUSTMENTS

PHASE LOCK INDICATOR ADJUSTMENT (cont'd)

Procedure 17.

(cont'd)

18.

19.

20.

21.

22.

23.

When thelast LED on the left or right lights and the tunable reference is increased
or decreased further, the indicator should immediately dimly light. If the indicator
goes blank adjust DSP DEV (A5R35), on the Phase Lock Board, so the last LED on
the right or left is illuminated. Tune further and the entire indicator should dimly
light.

IfDSP DEV did not need adjustment go to step 19. If DSP DEV was adjusted repeat
steps 12—17 because the adjustments UNLK DSP and DSP DEV are interactive.

Set the LOCK BANDWIDTH FACTOR, on the front panel, to 100.

Press and hold CAPTURE while tuning the tunable reference using a 100 Hz
resolution. Tune until the tunable reference and D.U.T. are phase locked (green
LED). Release CAPTURE. If the display changes to a red LED adjust OFF AD
(A5R34) ,on the Phase Lock Board, to center the.display (green LED). If the display
remains centered do not adjust OFF AD.

Set the LOCK BANDWIDTH FACTOR to 10. If the center green LED stays
illuminated go to step 22. If the center green LED doesn’t stay illuminated repeat
step 20 with a 10 Hz resolution.

Set the LOCK BANDWIDTH FACTOR to 1. The center green LED should stay s
illuminated. If the center green LED doesn’t stay illuminated repeat step 20 with a {
1 Hz resolution. '

Use the following procedure to verify if the adjustment for UNLK DSP is calibrated
correctly:

Enter Program 1 into a computer or controller that runs basic. Insert the correct
select code and HP-IB address, for your Carrier Noise Test Set, into the SPOLL
function. The HP-IB address of the Carrier Noise Test Set is factory preset to 06.
The user can select the HP-IB address by changing the position of the HP-IB
address switches on the rear panel of the Carrier Noise Test Set. (Refer to Section IT
paragraph 2-7, HP-IB Address Selection, for further information.)

PROGRAM 1
10 A = SPOLL(####) (### = Current Carrier Noise Test Set select
20 DISP A code and address.)
30 GOTO 10 Example: 706
7=Select code
06=Address

This program monitors the status byte of the Carrier Noise Test Set and displays
the equivalent decimal value. The status of the phase lock detector sent out over
HP-IB should agree with the phase lock indicator on the front panel. Table 5-1
defines the status bits and their decimal equivalents for the two phase lock
conditions.
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ADJUSTMENTS

PHASE LOCK INDICATOR ADJUSTMENT (cont'd)

Procedure
(cont’'d)

Table 5-1. Phase Lock and Unlock Status Bits

Status-Bits-Binary

Phase Output
Condition | DIO8 | DIO7 | DIOG | DIOS | DI04 | DIO3 | DIOZ | DIO1 Decimal*
unlocked 0 0 0 0 0 1 0 0 4
locked 0 0 0 0 0 0 1 0 2

(green bar)

*If no other bits are logical one.

24. Setthe Carrier Noise Test Set to the phase lock condition (green LED isilluminated

25.

26.

on the front panel phase lock indicator).

Run Program 1 and compare the number displayed on the computer to the phase
condition of the phase lock indicator on the Carrier Noise Test Set. A decimal 2is
displayed when in the phase lock condition.

Increase the frequency of the tunable reference by 1 MHz. Verify that the unlocked
condition (red LED adjacent to the left of the green LED) is detected by the
microprocessor. A decimal 4 should be displayed on the computer.

If the number ( 2 or 4) displayed on the computer does not correspond to the phase
lock condition, displayed on the front panel phase lock indicator, perform steps
12—18 again. Perform steps 23—26 to verify the adjustments.
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5-8. OPTION SWITCH ADJUSTMENT
Reference Service Sheet 6

NOTE
If a filter is added to the Carrier Noise Test Set the inputs to the Option
Switch (S1), on the microprocessor board, need to be changed.

Description The five (5) input switch (S1), on the microprocessor board, defines the options installed
‘ in the Carrier Noise Test Set. The switch should only be adjusted when the options are
changed or the switch is being replaced.

Procedure 1. Take off the bottom cover of the Carrier Noise Test Set

2. Unscrew the three Pozidriv screws, on microprocessor board (A9), to access the
component side of the board.

3. Locate the five (5) input switch (S1) near the front panel. Table 5-2 defines the
switch positions. The 0 and 1 logic levels are etched on the board on either side of
the switch.

Table 5-2. Definition of Option Switch S1

Switch Input Total Number of Bands in
Logic Levels the Carrier Noise Test Set
#5 | H#4 | H#3 | H#2 | #1
X 0 0 0 0 1
X 0 0 0 1 1
X 0 0 1 0 2
X 0 0 1 1 3
X 0 1 0 0 4
X 0 1 0 1 5
X 0 1 1 0 6
X 0 1 1 1 7
X 1 0 0 0 8
X 1 0 0 1 9 (exceeds capacity)
X 1 0 1 0 10 (exceeds capacity)
X 1 0 1 1 11 (exceeds capacity)
X 1 1 0 0 1
X 1 1 0 1 1
X 1 1 1 0 1
X 1 1 1 1 1
0| X | X | X | X AM is not installed
1 X | X X | X AM is installed
X = Don’t care

4. Ifafilteris added to the instrument, switch S1 to the corresponding logic levels for
the total number of filters in the Carrier Noise Test Set.

5-8
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ADJUSTMENTS

OPTION SWITCH ADJUSTMENT (cont'd)

Procedure 4. Ifafilteris added to the instrument, switch S1 to the corresponding logic levels for
(cont'd) the total number of filters in the Carrier Noise Test Set.

5. Verify that the microprocessor recognizes the change by pressing the BAND
RANGE button of the newly installed filter. The filter switch will click on and the
LED on the BAND RANGE button will light if the microprocessor has acknowl-
edged the new filter.

6. Reinstall the screws on the microprocessor board and replace the bottom cover.
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5-9. PULSE BALANCE ADJUSTMENT

Reference Service Sheet 2

Description The COARSE BAL adjustment, on the rear of the front panel, is adjusted to center the
tuning range of the front panel BAL control.

Procedure 1.

2.

8.

9.

Turn the Carrier Noise Test Set off.

Remove the top cover of the Carrier Noise Test Set.
Disconnect A3W11 from the IF port on the Low Pass Filter.
Turn the Carrier Noise Test Set on.

Press the MODE button, on the front panel, until the annunciator next to ¢,
PULSED is illuminated.

Center the rotational swing of the front panel BAL control..

Adjust the COARSE BAL potentiometer, on the rear of the front panel, until the
front panel Phase Lock Indicator displays the center green LED.

Turn the Carrier Noise Test Set off.

Reconnect A3W11 to the IF port on the Low Pass Filter.

10. Replace the top cover of the Carrier Noise Test Set.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains information for ordering
parts. Table 6-1 lists abbreviations used in the
parts list and throughout the manual. Table 6-2
lists all replaceable parts in reference designator
order. Table 6-3 contains the names and addresses
that correspond to the manufacturers’ code
numbers.

6-2. ABBREVIATIONS

Table 6-1 lists abbreviations used in the parts list,
schematics, and throughout the manual. In some
cases, two forms of the abbreviation are used; one
allin capital letters, and one partial or no capitals.
This occurs because the abbreviations in the parts
list are always all capitals. However, in the sche-
matics and other parts of the manual, other
abbreviation forms are used with both lower case
and upper case letters.

6-3. REPLACEABLE PARTS LIST

Table 6-2 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies and their components
in alpha-numerical order by reference designation.

b. Chassis-mounted parts in alpha-numerical
order by reference designation.

c. Miscellaneous parts.

The information given for each part consists of the
following:

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

c. The total quantity (Qty) in the instrument,
which appears only at the first listing of a particu-
lar part number.

d. The description of the part.

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

f. The manufacturer’s number for the part.

6-4. FACTORY SELECTED PARTS (*)

Parts marked with an asterisk (*) are factory
selected parts. The value listed in the parts list is
the nominal value. Refer to Section V for informa-
tion on determining what value to use for replace-
ment.

6-5. PARTS LIST BACKDATING (%)

Parts marked with a dagger (1) are different in
instruments with serial number prefixes lower
than the one that this manual applies to directly.
Table 7-1 lists the backdating changes by serial
number prefix. The backdating changes are con-
tained in Section VII.

6-6. PARTS LIST UPDATING (Change Sheet)

Production changes to instruments made after the
publication of this manual are accompanied by a
changein the serial number prefix. Changes to the
partslist are recorded by serial number prefix on a
MANUAL CHANGES supplement. Also, parts
list errors are noted in the ERRATA portion of the
MANUAL CHANGES supplement.

6-7. ILLUSTRATED PARTS BREAKDOWN

Most mechanical parts are identified in Figures
6-1 through 6-7. These figures are located near the
end of the Replaceable Parts table.

6-8. HARDWARE

Both metric and nonmetric screws are used in the
Carrier Noise Test Set.

6-9. ORDERING INFORMATION

To order a part listed in the replaceable parts table,
quote the Hewlett-Packard part number (with the
check digit), indicate the quantity required and
address the order to the nearest Hewlett-Packard
office (see note). The check digit will ensure accu-
rate and timely processing of your order.

To order a part that is not listed in the replaceable
parts table, include the instrument model number,
instrument serial number, description and function
of the part, and the number of parts required.
Address the order to the nearest Hewlett-Packard
office.
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ORDERING INFORMATION (cont’d)

NOTE
Within the USA, it is better to order
directly from the HP Parts Center in
Mountain View, California. Ask your
nearest HP office for information and
forms for the ‘““Direct Mail Order
System.”

6-10. RECOMMENDED SPARES LIST

Stocking spare parts for an instrument is often
done to ensure quick return to service after a mal-
function occurs. Hewlett-Packard prepares a “Rec-
ommended Spares” list for this instrument. The

6-2
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contents of the list are based on failure reports and
repair data. Quantities given are for one year of
parts support. A complimentary copy of the “Rec-
ommended Spares” list may be requested from
your nearest Hewlett-Packard office.

When stocking parts to support more than one
instrument or to support a variety of Hewlett-
Packard instruments, it may be more economical
to work from one consolidated list rather than
simply adding together stocking quantities from
the individual instrument lists. Hewlett-Packard
will prepare consolidated “Recommended Spares”
lists for any number or combination of instru-
ments. Contact your nearest Hewlett-Packard
office for details.
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Table 6-1. Reference Designations and Abbreviations (1 of 2)

Replaceable Parts

A ........... assembly
AT .. attenuator;isolator;
termination
. ..... fan; motor
BT ........... battery
C ... .. capacitor
CP ........... coupler
diode; diode

thyristor; varactor
DC ... directional coupler
DL ......... delayline
annunciator;
signaling device
(audible or visual);
lamp; LED

A............ ampere

ac . ... alternating current
ACCESS ..... accessory
ADJ ....... adjustment
A/D . ... analog-to-digital
AF . .... audio frequency
AFC ........ automatic
frequency control
AGC .. ... automatic gain
control
AL ......... aluminum
ALC .. ... automatic level
control
AM ... amplitude modula-
tion
AMPL ....... . amplifier
APC . ... automatic phase
control ’ .
ASSY ........ assembly
AUX .. ....... auxiliary
avg .. ... ... . average
AWG .... American wire
gauge
BAL .......... balance
BCD ...... binary coded
decimal
BD ............ board
BECU ...... beryllium
copper
BFO ..... beat frequency
oscillator
BH ........ binder head
BKDN .. .... breakdown
BP .......... bandpass
BPF .. ... bandpass filter
BRS .......... . brass
BWO..... backward-wave
oscillator
CAL ......... calibrate
ccw . .  counter-clockwise
CER ..... ..... ceramic
CHAN ......... channel
em .. ....... centimeter
CMO . . cabinet mount only
COAX ......... coaxial

REFERENCE DESIGNATIONS

P ... electrical connector
(movable portion);
plug

Q ...... transistor: SCR;
triode thyristor

R......... . .. resistor

RT ........ . thermistor

S ..... e switch

T ......... transformer

TB ...... terminal board

TC ...... thermocouple

™ ......... test point

ABBREVIATIONS

E ........ miscellaneous
electrical part
F .............. fuse
FL ............ Mfilter
H..... «+.... hardware
HY ......... circulator
J ... electrical connector
(stationary portion);
jack
K............. relay
L ........ coilinductor
M... ... meter
MP ....... miscellaneous
mechanical part
COEF ....... coefficient
COM..... .... common
COMP .. ... composition
COMPL . . ... . . complete
CONN....... connector

CP ...... cadmium plate

CRT ... cathode-ray tube

CTL .... complementary
transistor logic

CW .. ... continuous wave

ew ..., . .. clockwise

cm ......... centimeter

D/A . ... digital-to-analog

dB ........... decibel

dBm . .. decibel referred
to 1 mW

de ....... direct current

deg .. degree (temperature
interval or differ-

° ence)

ees «..... degree (plane

° angle)

C ...... degree Celsius

° (centigrade)

oF .. .. degree Fahrenheit

K ....... degree Kelvin

DEPC .. deposited carbon

DET ......... detector

diam ......... diameter

DIA . diameter (used in
parts list)

DIFF AMPL .. differential
amplifier

div ........... division

DPDT .. ... double-pole,
double-throw

DR ............ drive

DSB . ... double sideband

DTL diode transistor
logic

DVM ... digital voltmeter

ECL .... emitter coupled

logic
EMF . . electromotive force

NOTE

EDP . .... electronic data

Processing
ELECT ..... electrolytic
ENCAP . ... encapsulated
EXT ......... external
F.o........ «... farad
FET ....... field-effect
transistor
FIF ......... flip-flop

FH .......... flat head
FILH ..... (fillister head
FM. .frequency modulation

FP ........ frontpanel
FREQ ....... frequency
FXD........ ... fixed
B i i gram
GE ........ germanium
GHz ......... gigahertz
GL ........... .. glass
GRD....... ground(ed)
H............. henry
h ... ... hour
HET ....... heterodyne
HEX ........ hexagonal
HD ......... « ... head
HDW ........ hardware
HF ...... high frequency
HG .......... mercury
H ............. high
HP ..... Hewlett-Packard
HPF ..... high pass filter
HR ..... . . hour (used in
parts list)
HV .. ... . . . high voltage
Hz ...... e Hertz
IC .. integrated circuit
ID ... . inside diameter
IF ....... intermediate
frequency
IMPG ..... impregnated
in...... e e inch
INCD . incandescent
INCL ....... include(s)
INP ........... input
INS ........ insulation

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

U ..... integrated circuit;
microcircuit
V ........ electron tube
VR .... voltage regulator;
breakdown diode
W .... cable;transmission
path; wire .
X ............ socket
Y .... crystal unit (piezo-
electric or quartz)
Z .... tuned cavity; tuned
circuit
INT e internal
ke .......... kilogram
kHz ...... . . . kilohertz
KQ ... kilohm
kV .. ... ..., kilovolt
L pound
LC ........ inductance-
capacitance
LED . . light-emitting diode
LF ...... low frequency
LG ........... .. long
LH .......... left hand
LIM ............ limit
LIN ... linear taper (used
in parts list)
in ............ linear
LK WASH ... lock washer
LO ... low; local oscillator
LOG . .. . logarithmic taper
(used in parts list)
log ........ logrithm(ic)
LPF ..... low pass filter
LV ........ low voltage
m ...... meter (distance)
mA ........ milliampere

MAX ....... maximum

M2

[ megohm

MEG . ... meg (106) (used

MET FLM . ...
MET OX ..

MF

in parts list)

metal film

metallic oxide

.. . medium frequency;
microfarad (used in
parts list)

MFR ...... manufacturer
mg ......... milligram
MHz ........ megahertz
mH......... millihenry
mho ............ mho
MIN ........ minimum
min ..... minute (time)

. .... minute (plane
angle)
AT ....... miniature

...... . . millimeter
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Table 6-1. Reference Designations and Abbreviations (2 of 2)

MOD ....... modulator OD .. ... outside diameter PWV .. .... peak working ™ ......... time delay
MOM ...... momentary OH......... ovalhead voltage TERM . ....... terminal
MOS ..... . . metal-oxide OP AMPL ... operational RC ......... resistance- TFT .. thin-film transistor
semiconductor amplifier capacitance TGL ........... toggle
ms ........ millisecond OPT .......... option RECT ........ rectifier THD . .... ..... thread
MTG........ mounting osC ......... oscillator REF ......... reference THRU ........ through
MTR , .. meter (indicating OX ... iieie e oxide REG ......... regulated T ........ . . titanium
device) OZ i vvvecnnnnn ounce REPL ...... replaceable TOL ......... tolerance
mV...... . ... millivolt Q. ohm RF ..... radio frequency TRIM ........ trimmer
mVac ...... millivoli, ac P ... . peak (used in parts RFI .... radio frequency TSTR ....... transistor
mVde ...... millivolt, de list) interference TTL .. transistor-transistor
mVpk . ... millivolt, peak PAM . ... pulse-amplitude RH . ... round head;right logic
mVp-p ... millivolt, peak- modulation hand TV ......... television
to-peak PC ...... printed circuit RLC ........ resistance- TVI television interference
mVrms . ... millivolt, rms PCM .. pulse-code modula- inductance- TWT .. traveling wave tube
mwW ........ . milliwatt tion; pulse-count capacitance U..... micro (10 °) (used
MUX ....... multiplex modulation RMO ... rack mount only in parts list)
MY ......... ... mylar PDM ... .. pulse-duration rms .... root-mean-square UF ... microfarad (used in
MA .. ... . . microampere modulation RND.......... . round parts list)
MF .. ...... microfarad pF ......... picofarad ROM .. read-only memory UHF . . ultrahigh frequency
MH .. ...... microhenry PH BRZ phosphor bronze R&P ..... rack and panel UNREG .... unregulated
Mmho ....... micromho PHL .......... Phillips RWV ... reverse working /2 volt
Ms........ microsecond PIN ... positive-intrinsic- voltage VA .. ...... voltampere
MV ..o microvolt negative S ... scattering parameter Vac ......... volts, ac
MVac...... microvolt, ac PIV ....... peak inverse S L. second (time) VAR . ......... variable
MVde ..... microvolt, dc voltage ...” . second (plane angle) VCO . .. voltage-controlled
MVpk ... microvolt, peak pk ......... . ... peak S-B..... slow-blow (fuse) oscillator
MVp-p ... microvolt, peak- PL ......... phase lock (used in parts list) Vde ......... volts, de
to-peak PLO ........ phase lock SCR ... silicon controlled VDCW. . volts, dec, working
MVrms . . .. microvolt, rms oscillator rectifier; screw (used in parts list)
MW ..ol microwatt PM .. .. phase modulation SE .......... selenium V((F) ...... volts, filtered
nA ........ nanoampere PNP ... positive-negative- SECT ........ sections VFO .. variable-frequency
NC ...... no connection positive SEMICON ..... semicon- oscillator
N/C .... normally closed PO .......... part of ductor VHF ...... very-high fre-
NE ............ neon POLY ...... polystyrene SHF ...... superhigh fre- quency
NEG......... negative PORC ........ porcelain quency Vpk ........ volts, peak
nF ......... nanofarad POS . . positive; position(s) SI............ silicon Vp-p .. volts, peak-to-peak
NIPL ...... nickel plate (used in parts list) SIL .. .......... silver Vims ....... volts, rms
N/O ..... normally open POSN ........ position SL ........c0u.. slide VSWR ... voltage standing
NOM ........ nominal POT ..... potentiometer SNR .. signal-to-noise ratio wave ratio
NORM ........ normal PP ....... peak-to-peak SPDT ...... single-pole, VTO ...... voltage-tuned
NPN ... negative-positive- PP ... peak-to-peak (used double-throw oscillator
negative in parts list) SPG ........... spring VTVM .... vacuum-tube
NPO .. .. negative-positive PPM ..... pulse-position SR .......... split ring voltmeter
zero (zero tempera- modulation SPST ...... single-pole, VX)..... volts, switched
ture coefficient) PREAMPL . . . preamplifier single-throw W it e watt
NRFR .. not recommended PRF . ... pulserepetition SSB ..... single sideband W/ oo ie . with
for field replace- frequency SST ...... stainless steel WIV . ... working inverse
ment PRR .... pulserepetition STL ............ steel voltage
NSR ..... not separately rate SQ ... ... square WW ..., wirewound
replaceable PS e eveeennn picosecond SWR .. standing-wave ratio WO ......... without
NS ......o.. nanosecond PT .......c0o... point SYNC ..... . synchronize Y1G .. yttrium-iron-garnet
nw ......... nanowatt PTM ........ pulse-time T .. timed (slow-blow fuse) Zy -oiann characteristic
OBD ... order by descrip- modulation TA ..... ..... tantalum impedance
tion PWM....... pulse-width TC ........ temperature
modulation compensating
NOTE
All abbreviations in the parts list will be in upper-case.
MULTIPLIERS
Abbreviation Prefix Multiple
T tera 1012
G giga 109
M mega 106
k kilo 103
da deka 10
d deci 101
c centi 10—2
m milli 10—3
M micro 106
n nano 109
p pico 1012
f femto 1015
a atto 1018
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HP 11729C Replaceable Parts
Table 6-2. Replaceable Parts
Reference HP Part |C s Mfr
; ; t Description Mfr Part Number
Designation | Number [D| QY escrip Code
Al 11729-60011 | 8 1 INDICATOR BOARD ASSEMBLY 28480 11729-60011
AlC 0180-2617 1 4 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 25088 D6R8GS1B3SK
A1DS1 1880-0759 6 2 LED-LIGHT BAR MODULE LUM-INT=3MCD 28480 HLMP-2620
A1DS2 1980-0759 6 LEC _IGHT BAR MODULE LUM-INT=3MCD 28480 HLMP-2620
A1DS3 1990-0698 2 1 LED-LIGHT BAR MODULE LUM-INT=2MCD 28480 1LM1-2500
A1J1 1200-0508 0 3 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0508
A1MP1 5041-0377 7 1 KEY CAP FULL SMK 28480 5041-0377
A1MP2 1251-4459 S 3 CLIP-CABLE PLUG RTNG-DUAL INLINE 14 CONT 28480 1251-4459
AlR1 0698-7231 2 1 RESISTOR 618 1% .0SW F TC=0+-100 24546 C3-1/8-T0-619R-F
A1R2 0698-7235 6 1 RESISTOR 909 1% .0SW F TC=0+-100 24546 C3-1/8-T0-909R-F
AIR3 0698-7220 9 8 RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1R4 0698-7220 9 RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1RS 0698-7220 9 RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1R6 0698-7220 ] RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1R7 0698-7220 ] RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1R8 0698-7220 ] RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1IRS 0698-7220 9 RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1R10 0698-7220 9 RESISTOR 215 1% .0SW F TC=0+-100 24546 C3-1/8-T0-215R-F
A1S1 5060-9436 7 16 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
AlU1 1826-0655 4 1 IC 18-DIP-P PKG 27014 LM3S14N
A1U2 1826-0276 ) 2 IC 78L0SA V RGLTR T0-92 04713 MC78LOSACP
A1XDS1 1200-0507 9 2 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0507
A1XDS2 1200-0507 ] SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0507
A1XDS3 11729-80004 | 1 1 SKT, STRP 4 CONT 28480 11728-80004
A2 11729-60088 | 9 1 FRONT PANEL KEY AND DISPLAY BOARD ASSY 28480 11729-60088
A2C1 0180-0116 S CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 150D685X903582
A2C2 0180-0116 CAPACITOR-FXD 6.8UF+-10% 3S5VDC TA 56289 150D685X9035B2
A2DS1 1990-0665 3 21 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS2 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 28480 1890-0665
A2DS3 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS4 1880-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DSS 1890-066S 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 28480 1990-0665
A2DS6 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS7 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 28480 1990-0665
A2DS8 1990-066S5 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS9 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=S5V 28480 1990-0665
A2DS10 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS11 1990-066S 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 28480 1990-0665
A2DS12 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS13 1890-06€5 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 28480 1990-0665
A2DS14 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1890-066S
A2DS1S 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS16 1890-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS17 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS18 1990-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS19 1890-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2DS20 1890-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 28480 1890-0665
A2DS21 1890-0665 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV 28480 1990-0665
A2J1 1251-5722 7 1 CONNECTOR S0-PIN M POST TYPE 28480 1251-5722
A2J2 1251-8391 2 1 CONN-POST TYPE .100-PIN-SPCG 4-CONT 28480 1251-8391
A2MP1Y 5041-0252 7 ) KEY CAP 1/4 FOR LOCK BANDWIDTH SWITZHES 28480 5041-0252
A2MP2 5041-0252 7 KEY CAP 1/4 FOR LOCK BANDWIDTH SWITCHES 28480 5041-0252
A2MP3 5041-0252 7 KEY CAP 1/4 FOR LOCK BANDWIDTH SWITCHES 28480 5041-0252
A2MP4 5041-0252 7 KEY CAP 1/4 FOR LOCK BANDWIDTH SWITCHES 28480 5041-0252
A2MPS 5041-0252 7 KEY CAP 1/4 FOR LOCK BANDWIDTH SWITCHES 28480 5041-0252
A2MP6 5041-0352 8 8 KEY CAP FOR FILTER SWITCHES 28480 5041-0352
A2MP7 5041-0352 8 KEY CAP FOR FILTER SWITCHES 28480 5041-0352
A2MP8 5041-0352 8 KEY CAP FOR FILTER SWITCHES 28480 5041-0352
A2MP9 5041-0352 8 KEY CAP FOR FILTER SWITCHES 28480 5041-0352
A2MP10 S041-0352 8 KEY CAP FOR FILTER SWITCHES 28480 5041-0352

See introduction to this section for ordering information

6-5




Replaceable Parts HP 11729C

Table 6-2. Replaceable Parts

Reference HP Part |C . Mir
: : t Description Mir Part Number
: Designation Number |D Qty P Code
A2MP11 5041-0352 8 KEY CAP FOR FILTER SWITCHES 28480 5041-0352
A2MP12 5041-0352 8 KEY CAP FOR FILTER SWITCHES 28480 $041-0352
A2MP13 $041-0352 8 KEY CAP FOR FILTER SWITCHES 28480 5041-0352
A2MP14 5041-2811 8 1 KEY CAP (MODE) 28480 $041-2811
A2MP1S 5041-2812 9 1 KEY CAP (LOCAL) 28480 5041-2812
A2MP16 5040-8823 2 1 KNOB JADE GRAY 28480 5040-8823
A2Q1 1853-0264 8 4 TRANSISTOR PNP SI PD=310MW FT=100MHZ 04713 2N5401
A2Q2 1853-0264 8 TRANSISTOR PNP SI PD=310MW FT=100MHZ 04713 2NS401
A2Q3 1853-0264 8 TRANSISTOR PNP SI PD=310MW FT=100MHZ 04713 2NS401
A204 1853-0264 8 TRANSISTOR PNP SI PD=310MW FT=100MHZ 04713 2N5401
A2QS 1855-0082 2 1 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 1855-0082
AZR1 1810-0397 8 3 NETWORK-RES 10-SIP68.0 OHM X S 01121 210A680
A2R2 1810-0397 8 NETWORK-RES 10-SIP68.0 OHM X 9 01121 210A680
AZ2R3 1810-0397 8 NETWORK-RES 10-SIP68.0 OHM X 9 01121 210A680
A2R4 0757-0280 3 18 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A2RS 0757-0280 3 RESISTOR 1K 1% .12SW F TC=0+-100 24546 C4-1/8-T0-1001-F
A2R6 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A2R7 0757-0421 4 4 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
A2R8 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
A2RS 0698-3447 4 6 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A2R10 0698-3162 0 3 RESISTOR 46.4K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4642-F
A2R11 0698-3157 3 1 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1962-F
A2R12 2100-0558 9 1 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 28480 2100-0558
A2R13 2100-4109 4 1 RESISTOR-VAR CONTROL C 2K 5% LIN 28480 2100-4109
A2S1 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S2 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S3 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S4 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2SS 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S6 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S87 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S8 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A258 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S10 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S11 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2S12 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2513 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2514 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 $060-9436
A2S15 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A2TP1 0360-0535 0 26 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A2U1 1820-1208 3 1 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N !
A2U2 1820-2973 1 15 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
A2U1 8159-0005 0 3 RESISTOR-ZERQO OHMS 22 AWG LEAD DIA 28480 8158-0005
A3 11723-60087| 8 1 LOW PASS FILTER BOARD ASSEMBLY 28480 11729-60087
A3C1 0160-4767 4 1 CAPACITOR-FXD 20PF +-5% 200VDC CER 0+-30 28480 0160-4767
A3C2 0160-2208 4 2 CAPACITOR-FXD 330PF +-S% 300VDC MICA 28480 0160-2208
A3C3 0160-2208 4 CAPACITOR-FXD 330PF +-5% 300VDC MICA 28480 0160-2208
A3C4 0140-0210 2 2 CAPACITOR-FXD 270PF +-5% 300VDC MICA 72136 DM1SF271J0300WV1CR
A3CS 0140-0210 2 CAPACITOR-FXD 270PF +-S% 300VDC MICA 72136 DM1SF271J0300WVICR
A3FL1-
A3FL4 8135-0174 S 4 FILTER-LOW PASS LEADS-TERMS 28480 9135-0174
A3J1 1250-1220 0 6 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-1220
A3J2 1250-1220 0 CONNECTOR-RF SMC M PC SO0-0OHM 28480 1250-1220
A3J3 1250-1220 0 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-1220
A3J4 1250-1220 0 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-1220
A3JS 1250-1220 0 CONNECTOR-RF SMC M PC SO0-OHM 28480 1250-1220
A3J6 1250-1220 0 CONNECTOR-RF SMC M PC S0-0OHM 28480 1250-1220
A3K1 0490-1013 6 2 RELAY-REED 1C 250MA 28VDC SVDC-COIL 3VA 28480 0490-1013
A3K2 04380-1013 6 RELAY-REED 1C 250MA 28VDC SVDC-COIL 3VA 28480 0490-1013
See introduction to this section for ordering information
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HP 11729C Replaceable Parts
Table 6-2. Replaceable Parts
Reference HP Part |C oo Mfr
Designation Number |D Qty Description Code Mir Part Number
A3L1 9140-0094 ] 2 INDUCTOR RF-CH-MLD 680NH 10% 28480 9140-0094
A3L2 9100-1615 8 1 INDUCTOR RF-CH-MLD 1.2UH 10% 28480 9100-1615
A3L3 9140-0094 9 INDUCTOR RF-CH-MLD 680NH 10% 28480 9140-0094
A3L4 9140-0238 3 2 INDUCTOR RF-CH-MLD 82UH S% .166DX.385LG 28480 9140-0238
A3LS 9140-0178 0 1 INDUCTOR RF-CH-MLD 12UH 10% .166DX.385LG 28480 8140-0178
A3L6 9100-1638 S 1 INDUCTOR RF-CH-MLD 130UH S% .166DX.385LG 28480 9100-1638
A3L7 9140-0238 3 INDUCTOR RF-CH-MLD 82UH S% .166DX.385LG 28480 9140-0238
A3MP1 2190-0124 4 18 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP2 2180-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP3 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP4 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MPS 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP6 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP7 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP8 2190-0124 4 WASHER-LK INTL T NO. 10 .185-IN-ID 28480 2190-0124
A3MP9 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP10 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP11 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP12 2190-0124 4 WASHER-LK INTL T NO. 10 .185-IN-ID 28480 2190-0124
A3MP13 2950-0078 9 18 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP14 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP1S 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 12950-0078
A3MP16 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP17 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP18 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP19 2950-0078 ] NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP20 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP21 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP22 2950-0078 S NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP23 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
. A3MP24 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
i A3MP2S 11729-20081§ 0 1 LOW PASS FILTER CAN 28480 11729-20091
A3MP26 3050-0078 3 8 WASHER-FL NM NO. 2 .094-IN-ID .188-IN-OD 28480 3050-0079
A3MP27 3050-0079 3 WASHER-FL NM NO. 2 .094-IN-ID .188-IN-OD 28480 3050-0079
A3MP28 3050-0079 3 WASHER-FL NM NO. 2 .094-IN-ID 188-IN-OD 28480 3050-0079
A3MP29 3050-0079 3 WASHER-FL NM NO. 2 .094-IN-ID .188-IN-0D 28480 3050-0079
A3MP30 3050-0079 3 WASHER-FL NM NO. 2 .094-IN-ID .188-IN-0OD 28480 3050-0079
A3MP31 3050-0079 3 WASHER-FL NM NO. 2 .094-IN-ID .188-IN-0D 28480 3050-0079
A3MP32 2190-0009 4 ) WASHER-LK INTL T NO. 8 .168-IN-ID 28480 2190-0009
A3MP33 2190-0009 4 WASHER-LK INTL T NO. 8 .168-IN-ID 28480 2190-0009
A3MP34 2580-0002 4 S NUT-HEX-DBL-CHAM 8-32-THD .085-IN-THK 28480 2580-0002
A3MP3S 2580-0002 4 NUT-HEX-DBL-CHAM 8-32-THD .085-IN-THK 28480 2580-0002
A3MP36 2580-0002 4 NUT-HEX-DBL-CHAM 8-32-THD .085-IN-THK 28480 2580-0002
A3MP37 2580-0002 4 NUT-HEX-DBL-CHAM 8-32-THD .085-IN-THK 28480 2580-0002
A3MP38 2190-0009 4 WASHER-LK INTL T NO. 8 .168-IN-ID 28480 2190-0009
A3MP39 2190-0009 4 WASHER-LK INTL T NO. 8 .168-IN-ID 28480 2190-0008
A3NMP40 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP41 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP42 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP43 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3MP44 3050-0079 3 WASHER-FL NM NO. 2 .084-IN-ID .188-IN-OD 28480 3050-0079
A3MP4S 3050-0079 3 WASHER-FL NM NO. 2 .094-IN-ID .188-IN-OD 28480 3050-0079
A3MP46 2180-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP47 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP48 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
A3MP49 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2130-0124
A3R1 0698-7205 0 1 RESISTOR S1.1 1% .0SW F TC=0+-100 24546 C3-1/8-T0-S1R1-F
A3R2 0757-0417 8 2 RESISTOR 562 1% .125W F TC=0+-100 24546 C4-1/8-T0-562R-F
A3R3 0757-0417 8 RESISTOR 562 1% .125W F TC=0+-100 24546 C4-1/8-T0-562R-F
A3R4 0698-0083 8 1 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1961-F
A3RS 0698-0089 4 1 RESISTOR 1.78K 1% .SW F TC=0+-100 28480 06938-0089
0515-0208 3 8 SCREW-MACH M3 X 0.5 14MM-LG PAN-HD 28480 0515-0208
(USED TO MOUNT THE A3 ASSFMBLY TO
THE DECK)
2190-0584 0 12 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
(USED TO MOUNT THE A3 ASSEMBLY TO
THE DECK)

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C s Mfr
; ; t Description Mfr Part Number
Designation Number [D Qty P Code
A4 NOT ASSIGNED
AS 11728-60002 | 7 1 PHASELOCK BOARD ASSEMBLY 28480 11729-60002
ASC1 0180-2617 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 25088 DBR8GS1B35K
ASC2 0180-2617 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 25088 DBR8GS1B35K
ASC3 0160-0576 5 3 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
ASC4 0160-3830 0 2 CAPACITOR-FXD SUF +-10% S0VDC MET-POLYC 28480 0160-3830
ASCS 0160-3830 0 CAPACITOR-FXD SUF +-10% SOVDC MET-POLYC 28480 0160-3830
ASC6 0160-0571 0 2 CAPACITOR-FXD 470PF +-20% 100VDC CER 28480 0160-0571
ASC7 0160-0576 S CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
ASCR1 190i-0050 3 13 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR2 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR3 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35S 28480 1901-00S0
ASCR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
ASCRS 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR6 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0O-3S 28480 1901-00S0
ASCR7 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S 28430 1801-0050
ASK1 0490-0916 6 2 RELAY-REED 1A SOOMA 100VDC SVDC-COIL 28480 0490-0916
ASK2 0430-0916 6 RELAY-REED 1A SOOMA 100VDC SVDC-COIL 28480 0490-0916
ASL1 9100-1626 1 3 INDUCTOR RF-CH-MLD 36UH 5% .166DX.385LG 28480 9100-1626
ASL2 9100-1626 1 INDUCTOR RF-CH-MLD 36UH S% .166DX.385LG 28480 3100-1626
ASMP1 5040-6852 3 1 EXTRACTOR, ORANGE 28480 5040-6852
ASMP2 5000-9043 6 1 PIN:P.C. BOARD EXTRACTOR 28480 5000-9043
ASR1 0757-0442 9 8 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR2 0757-0442 S RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR3 0757-0442 9 RESISTOR 10K 1% .12S5W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR4 0757-0465 6 9 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ASRS 2100-2514 1 2 RESISTOR-TRMR 20K 10% C SIDE-ADJ 1-TRN 30983 ETS0W203
ASRE 0757-0438 3 3 RESISTOR S.11K 1% .125W F TC=0+-100 245486 C4-1/8-T0-5111-F
ASR7 0757-0458 7 3 RESISTOR S1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
ASR8 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ASR9 0757-0442 S RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR10 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ASR11 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR12 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ASR13 0757-0444 1 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1212-F
ASR14 0698-3162 0 RESISTOR 46.4K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4642-F
ASR1S 0757-0200 7 1 RESISTOR 5.62K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5621-F
ASR16 0698-3162 0 RESISTOR 46.4K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4642-F
ASR17 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
ASR18 0757-0443 0 3 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1102-F
ASR1S 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1003-F
ASR20 0698-3154 0 3 RESISTOR 4.22K 1% .12SW F TC=0+-100 24546 C4-1/8-10-4221-F
ASR21 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ASR22 0757-0438 3 RESISTOR S.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
ASR23 0757-0461 2 1 RESISTOR 68.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6812-F
ASR24 0757-0438 3 RESISTOR S.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
ASR25 0757-0439 4 1 RESISTOR 6.81K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6811-F
ASR26 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T70-1001-F
ASR27 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
ASR28 0757-0443 0 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1102-F
ASR28 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ASR30 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ASR31 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-70-1003-F
ASR32 0757-0443 0 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1102-F
ASR33 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR34 2100-2516 3 2 RESISTOR-TRMR 100K 10% C SIDE-ADJ 1-TRN 329897 332%u-1-104
ASR3S 2100-2516 3 RESISTOR-TRMR 100K 10% C SIDE-ADJ 1-TRN 32997 3329u-1-104
ASR36 0698-3450 ] 1 RESISTOR 42.2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4222-F
ASR37 2100-2514 1 RESISTOR-TRMR 20K 10% C SIDE-ADJ 1-TRN 30983 ETS0W203
ASR38 0757-046S 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T70-1003-F
ASR3S 0698-3160 8 2 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3162-F
ASR40 0698-3160 8 RESISTOR 31.8K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3162-F
See introduction to this section for ordering information
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Table 6-2. Replaceable Parts
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ASR41 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR42 0698-3440 7 1 RESISTOR 196 1% .125W F TC=0+-100 24548 C4-1/8-T0-196R-F
ASR43 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ASR44 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ASR4S 0757-0401 0 7 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
ASR4E 0698-0082 7 1 RESISTOR 464 1% .125W F TC=0+-100 24546 C4-1/8-T0-4640-F
ASR47 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
ASR48 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ASR49 0757-0394 0 1 RESISTOR S1.1 1% .125W F TC=0+-100 24546 C4-1/8-T0-5S1R1-F
ASTP1 0360-0535 0 TERHINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP2 . 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP3 0360-053S 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP4 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTPS 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP6 0360-0535 ] TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP7 0360-0535 ] TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP8 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASU1 1826-0600 ] 2 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-P 01295 TLO74ACN
ASU2 1826-0600 ] IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-P 01285 TLO74ACN
ASU3 1820-1374 4 4 IC SWITCH ANLG QUAD 16-DIP-P PKG 24355 AD7510DIIN
ASU4 1820-1374 4 IC SWITCH ANLG QUAD 16-DIP-P PKG 24355 AD7510DIIN
ASUS 1820-1374 4 IC SWITCH ANLG QUAD 16-DIP-P PKG 24355 AD7S10DIIN
ASUB 1820-1374 4 IC SWITCH ANLG QUAD 16-DIP-P PKG 24355 AD7510DIIN
ASU7 1820-1962 6 1 IC DCDR CMOS BCD-TO-DEC 3L585 CD4028BE
ASU8 1826-0276 S IC 78LOSA V RGLTR T0-92 04713 MC78LOSACP
ASU9 1826-0547 3 1 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 01295 TLO72ACP
ASVR1 1902-0958 2 4 DIODE-ZNR 10V S% DO-35 PD=.4W TC=+,075% 28480 1902-0958
) ASVR2 1902-0851 ) 2 DIODE-ZNR 5.1V 5% DO-35 PD=.4W TC=+.035% 28480 1902-0951
AB 11729-60014 § 1 1 LOW NOISE AMPLIFIER ASSEMBLY 28480 11729-60014
ABA1 11729-60009 | 4 1 LOW NOISE AMPLIFIER BOARD ASSEMBLY 28480 11729-60009
ABA1Ct NOT ASSIGNED
ABAIC2 0180-3348 7 1 CAPACITOR-FXD 100UF 28480 0180-3348
ABA1C3 0180-3384 1 1 CAPACITOR-FXD 100UF 28480 0180-3384
ABA1C4 0180-3345 4 1 CAPACITOR-FXD 1SO0UF 28480 0180-3345
ABAICS 0180-3341 0 1 CAPACITOR-FXD 330UF 28480 0180-3341
ABA1C6 0180-3383 0 1 CAPACITOR-FXD 2700UF 28480 0180-3383
ABA1C7 0160-3875 3 2 CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 28480 0160-3875
ABA1CS 0160-3875 3 CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 28480 0160-3875
ABAICY 0180-3346 ) 1 CAPACITOR-FXD 680UF 28480 0180-3346
ABA1IC10 0180-3228 2 1 CAPACITOR-FXD 100UF +-20% 10VDC AL 28480 0180-3228
ABAIC1Y 0180-3347 6 1 CAPACITOR-FXD 330UF 28480 0180-3347
ABA1C12 0160-2437 1 1 CAPACITOR-FDTHRU S000PF +80 -20% 200V 28480 0160-2437
ABA1CR1 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABA1CR2 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S 28480 1901-0050
ABA1CR3 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABA1CR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABA1CRS 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABA1CR6 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABA1CR7 1901-0028 S 1 DIODE-PWR RECT 400V 750MA DO-29 28480 1901-0028
ABA1DS1 1990-0944 1 1 LED-RED 28480 1990-0944
ABA1E1 9170-0847 3 2 CORE-SHIELDING BEAD 02114 56-590-65/3B PARYLENE COATED
ABA1E2 9170-0847 3 CORE-SHIELDING BEAD 02114 56-580-65/38 PARYLENE COATED
ABATE3 9170-0962 3 1 CORE-SHIELDING BEAD 28480 9170-0962
LILYRA] 1250-1425 7 2 CONNECTOR-RF SMC M SGL-HOLE-RR S0-OHM 28480 1250-1425
ABA1J2 1250-1425 7 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 28480 1250-1425
ABATMP1 1205-0011 0 3 HEAT SINK T0-5/T0-38-CS 28480 1205-0011
ABAIMP2 1205-0011 0 HEAT SINK T0-5/T0-39-CS 28480 1205-0011
ABATMP3 1205-0011 ] HEAT SINK T0-5/T70-39-CS 28480 1205-0011
ABATIMP4 1205-0037 0 1 HEAT SINK T0-18-CS 28480 1205-0037
ABAIMPS 0360-0005 9 1 TERMINAL-SLDR LUG PL-MTG FOR-#8-SCR 28480 0360-0005

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C . Mfr

Designation Number |D Qty Description Code Mfr Part Number
ABA1MPE 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2180-0584
ABATMP?7 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
ABA1MPS 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
ABA1TNMPY 2190-0009 4 WASHER-LK INTL T NO. 8 .168-IN-ID 28480 2190-0009
ABAI1MP10 2190-0124 4 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0124
ABATMP11 2190-0124 4 WASHER-LK INTL T NO. 10 .185-IN-ID 28480 2190-0124
ABATIMP12 2200-0139 4 S SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 2200-0139
ABATMP13 2200-0139 4 SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 2200-0139
ABAIMP14 2200-0139 4 SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 2200-0133
ABAIMP1S 2580-0002 4 NUT-HEX-DBL-CHAM 8-32-THD .085-IN-THK 28480 2580-0002
ABA1MP16 2950-0078 <] NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
ABAIMP17 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
ABAIMP18 11729-20015 | 8 1 COVER LOW NOISE AMPLIFIER 28480 11728-20015
ABA1Q1 1854-0597 2 6 TRANSISTOR NPN 2N5943 SI T0-39 PD:=1W 04713 2NS943

ABA1Q2 1854-0597 2 TRANSISTOR NPN 2NS843 SI T0-39 PD=1W 04713 2NS943
ABA1Q3 1854-0597 2 TRANSISTOR NPN 2N5943 SI T0-39 PD=tu 04713 2NS943

ABA1Q4 NOT ASSIGNED

ABA1QS 1853-0430 0 1 TRANSISTOR PNP 2N4959 SI T0-72 PD=200MW 04713 2N4959

ABA106 1854-0597 2 TRANSISTOR NPN 2N5943 SI T0-39 PD=1l 04713 2NS943

ABA1Q7 1854-0597 2 TRANSISTOR NPN 2NS943 SI T0-39 PD=1U 04713 2N5943

ABA108 1854-0597 2 TRANSISTOR NPN 2N5943 SI T0-39 PD=1U 04713 2NS943

ABA1QY 1853-0405 9 1 TRANSISTOR PNP SI PD=300MW FT=8S0MHZ 04713 2N4209

ABA1Q10 1853-0314 9 1 TRANSISTOR PNP 2N290SA SI T0-39 PD=600MW 04713 2N2905A

ABA1IR1 NOT ASSIGNED

ABA1R2 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ABA1R3 0757-0441 8 1 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4-1/8-70-8251-F
ABA1R4 0757-0458 7 RESISTOR S1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
ABAIRS 0698-3153 ] 2 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3831-F
ABA1RE 0698-3150 6 1 RESISTOR 2.37K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2371-F
ABA1IR7 0757-0428 1 1 RESISTOR 1.62K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1621-F
ABAIRS 0698-3446 3 1 RESISTOR 383 1% .125W F TC=0+-100 24546 C4-1/8-T0-383R-F
ABAIRY 0757-0422 B 3 RESISTOR 909 1% .125W F TC=0+-100 24546 C4-1/8-T0-909R-F
ABAIR10 0757-0416 7 1 RESISTOR S11 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
ABA1IR11 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24548 C4-1/8-70-4221-F
ABA1IR12 0638-0085 0 1 RESISTOR 2.61K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2611-F
ABAIR13 0757-0420 3 2 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
ABAIR14 0757-0405 4 1 RESISTOR 162 1% .125W F TC=0+-100 24546 C4-1/8-T0-162R-F
ABA1R1S 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24246 C4-1/8-T0-101-F
ABA1IR16 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
ABA1R17 0757-0814 9 1 RESISTOR 511 1% .5W F TC=0+-100 28480 0757-0814
ABAIR18 0698-3153 9 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3831-F
ABATR19 0757-0346 2 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10R0-F
ABA1R20 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10RO-F
ABA1R21 0757-1094 9 1 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1471-F
ABA1R22 0757-1002 9 2 RESISTOR 61.9 1% .SW F TC=0+-100 28480 0757-1002
ABA1R23 0698-8822 g 2 RESISTOR 6.81 1% .125W F TC=0+-100 28480 0698-8822
ABA1R24 0698-8822 9 RESISTOR 6.81 1% .125W F TC=0+-100 28480 0698-8822
ABA1R2S 0757-1002 9 RESISTOR 61.9 1% .5W F TC=0+-100 28480 0757-1002
ABA1R26 0698-3435 0 1 RESISTOR 38.3 1% .125W F TC=0+-100 24546 C4-1/8-T70-38R3-F
ABA1R27 0757-0458 7 RESISTOR S1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T70-5112-F
ABA1TP1 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ABA1TP2 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ABA1TP3 0360-053%5 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ABA1TP4 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ABMP1 11729-20097| 6 1 AMPLIFIER HOUSING 28480 11729-20097
ABMP2 0624-0077 ) 6 SCREW-TPG 4-40 .312-IN-LG PAN-HD-POZI 28480 0624-0077

ABMP3 0624-0077 S SCREW-TPG 4-40 .312-IN-LG PAN-HD-P0ZI 28480 0624-0077

ABMP4 0624-0077 B SCREW-TPG 4-40 .312-IN-LG PAN-HD-POZI 28480 0624-0077

ABMPS 0624-0077 S SCREW-TPG 4-40 .312-IN-LG PAN-HD-P0ZI 28480 0624-0077

ABMP6 0624-0077 S SCREW-TPG 4-40 .312-IN-LG PAN-HD-POZI 28480 0624-0077

ABMP7 0624-0077 B SCREW-TPG 4-40 .312-IN-LG PAN-HD-POZI 28480 0624-0077

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts
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Designation Number [D Qty P Code M N
A7 11729-60092| S 1 POWER SUPPLY BOARD ASSEMBLY 28480 11729-60092
A7C1 0180-3285 1 1 CAPACITOR-FXD ELEC 1200UF S0VDC 28480 0180-3285
A7C2 0180-3281 7 1 CAPACITOR-FXD 6S00UF +75-10% 30VDC AL 28480 0180-3281
A7C3 0180-3284 1] 1 CAPACITOR-FXD .01SF+75-10% 15VDC AL 28480 0180-3284
A7C4 0180-3280 6 1 CAPACITOR-FXD 1800UF +100-10% 30VDC AL 28480 0180-3280
A7CS 0160-5652 8 2 CAPACITOR-FXD 2.2UF +-20% SOVDC CER 28480 0160-5652
A7C6 0180-2205 3 1 CAPACITOR-FXD .33UF+-10% 35VDC TA 56289 150D334X9035A2
A7C7 0180-1743 2 2 CAPACITOR-FXD .1UF+-10% 35VDC TA 56289 150D104X9035A2
A7C8 0160-5652 8 CAPACITOR-FXD 2.2UF +-20% SOVDC CER 28480 0160-5652
A7CS 0180-0116 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 150D685X903582
A7C10 0180-0374 3 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 1500106X8020B2
A7C11 0180-0291 3 3 CAPAC1TOR-FXD 1UF+-10% 35VDC TA 56289 150D105X9035A2
A7C12 0180-1743 2 CAPACITOR-FXD .1UF+-10% 35VDC TA 56289 150D104X9035A2
A7C13 0180-0291 3 CAPACITOR-FXD 1UF+-10% 3SVDC TA 56289 150D105X9035A2
A7C14 0180-0291 3 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 150D105X9035A2
A7C1S 0180-0423 3 2 CAPACITOR-FXD 100UF+50-10% 25VDC AL 28480 0180-0423
A7C16 0180-0491 S 1 CAPACITOR-FXD 10UF+-20% 25VDC TA 28480 0180-0491
A7C17 0160-4005 3 1 CAPACITOR-FXD 1UF +-20% 100VDC CER 28480 0160-4005
A7C18 0160-3876 4 1 CAPACITOR-FXD 47PF +-20% 200VDC CER 28480 0160-3876
A7C19 0180-0423 3 CAPACITOR-FXD 100UF+50-10% 25VDC AL 28480 0180-0423
A7C20 0180-2617 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 25088 DBR8GS1B3SK
A7C21 0160-0576 S CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A7C22 0160-4387 4 1 CAPACITOR-FXD 47PF +-S% 200VDC CER 0+-30 28480 0160-4387
A7C23 0180-3644 6 1 CAPACITOR-FXD 1S00UF +-20% 10UDC THERMO 28480 0180-3644
A7CR1 1901-0159 3 17 DIODE-PWR RECT 400V 7S0MA DO-41 28480 1901-0159
A7CR2 1801-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1801-0159
A7CR3 1801-0158 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0158
A7CR4 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CRS 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR6 1801-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR7 1801-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR8 1901-0158 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CRS 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR10 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR11 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR12 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR13 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1801-0159
A7CR14 1901-0158 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR1S 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1901-0159
A7CR16 1801-0159 3 DIODE-PWR RECT 400V 7S0MA DO-41 28480 1901-0158
A7CR17 1901-0159 3 DIODE-PWR RECT 400V 750MA DO-41 28480 1801-01S9
A7DS1 1980-0678 8 S LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 1980-0678
A7DS2 1990-0678 8 LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 1990-0678
A7DS3 1990-0678 8 LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 1890-0678
A70S4 1990-0678 8 LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 1990-0678
A7DSS 1990-0678 8 LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 1990-0678
A7F1 2110-0202 1 1 FUSE .SA 250V 1D 1.25X.25 UL 75915 313.500
ATF2 2110-0002 9 1 FUSE 2A 250V NTD 1.25X.25 UL 75915 312002
A7F3 2110-0055 2 1 FUSE 4A 250V NTD 1.25X.25 UL 75915 312004
A7F4 2110-0012 1 2 FUSE .SA 250V NTD 1.25X.25 UL 28480 2110-0012
A7J1 1200-0508 0 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0508
A7J2 1251-347S 3 1 CONNECTOR 10-PIN M POST TYPE 28480 1251-3475
A7]13 1251-7165 6 1 CONNECTOR 26-PIN M POST TYPE 28480 1251-7165
A7]J4 1251-7727 6 1 CONNECTOR- 7 PIN 28480 1251-7727
A7]S 1250-0836 2 3 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-0836
A7J6 1250-0836 2 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-0836
A737 1250-0836 2 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-0836
A7]8 1250-0835 1 2 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-083S
A7J9 1250-0835 1 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-0835
A7L1 8100-1641 0 1 INDUCTOR RF-CH-MLD 240UH S% .166DX.385LG 28480 9100-1641
A7L2 8100-2247 4 1 INDUCTOR RF-CH-MLD 100NH 10% .105DX.26LG 28480 8100-2247

See introduction to this section for ordering information
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ATMP1 1251-4459 S CLIP-CABLE PLUG RTNG-DUAL INLINE 14 CONT 28480 1251-4459
ATMP2 2110-0269 0 8 FUSEHOLDER-CLIP TYPE.2SD-FUSE 28480 2110-0269
ATMP3 2110-0269 0 FUSEHOLDER-CLIP TYPE. 25D-FUSE 28480 2110-0269
ATMP4 2110-0269 0 FUSEHOLDER-CLIP TYPE. 25D-FUSE 28480 2110-0269
A7TMPS 2110-0269 0 FUSEHOLDER-CLIP TYPE. 25D-FUSE 28480 2110-0269
ATMPE 2110-0269 0 FUSEHOLDER-CLIP TYPE.25D-FUSE 28480 2110-0269
ATMP7 2110-0269 0 FUSEHOLDER-CLIP TYPE. 25D-FUSE 28480 2110-0269
A7MP8 2110-0269 0 FUSEHOLDER-CLIP TYPE.25D-FUSE 28480 2110-0269
ATMPS 2110-0269 0 FUSEHOLDER-CLIP TYPE.25D-FUSE 28480 2110-0269
A7Q1 NOT ASSIGNED
A7Q2 1884-0244 9 3 THYRISTOR-SCR VRRM=400 3L58S S2600D
A7Q3 1884-0244 9 THYRISTOR-SCR VRRM=400 3L58S S2600D
A704 1884-0244 ] THYRISTOR-SCR VRRM=400 3L585 S2600D
A7R1 NOT ASSIGNED
A7R2 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A7R3 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A7R4 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24548 C4-1/8-T0-101-F
A7RS 0757-0288 1 1 RESISTOR 9.09K 1% .125W F TC=0+-100 18701 MF4C1/8-T0-9091-F
A7R6 0698-3155 1 2 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4641-F
A7R7 0757-0422 S RESISTOR 909 1% .125W F TC=0+-100 24546 C4-1/8-T0-909R-F
A7R8 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4641-F
A7R9 0757-0403 2 1 RESISTOR 121 1% .125W F TC=0+-100 24546 C4-1/8-T0-121R-F
A7R10 2100-3288 8 1 RESISTOR-TRMR SO 20% C TOP-ADJ 17-TRN 28480 2100-3288
A7R11 0698-3442 ] 1 RESISTOR 237 1% .12SW F TC=0+-100 24546 C4-1/8-T0-237R-F
A7R12 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4221-F
ATR13 0698-344S 2 1 RESISTOR 348 1% .125W F TC=0+-100 24546 C4-1/8-T0-348R-F
A7R14 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A7R1S 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A7R18 0757-0401 0 RESISTOR 100 1% .12S5W F TC=0+-100 24548 C4-1/8-T0-101-F
A7R17 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1001-F
A7R18 0698-3443 0 1 RESISTOR 287 1% .125W F TC=0+-100 24546 C4-1/8-T0-287R-F
A7R19 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A7R20 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24548 C4-1/8-T0-422R-F
A7R21 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A7R22 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A7R23 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A7R24 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-70-1001-F
A7R2S 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A7R26 0698-3390 6 2 RESISTOR 19.6 1% .SW F TC=0+-100 28480 0698-3390
A7TR27 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-000S
A7R28 0688-3390 6 RESISTOR 19.6 1% .SW F TC=0+-100 28480 0698-3390
A7R29 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-000S
A7R31 0698-3447 4 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A7R32 0698-6360 6 1 RESISTOR 10K .1% .125W F TC=0+-2% 28480 0698-6360
A7R33 0698-3156 2 1 RESISTOR 14.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1472-F
A7R34 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-70-1001-F
ATR3S 0757-0422 S RESISTOR 908 1% .125U F TC=0+-100 24548 C4-1/8-T0-909R-F
A7TR36 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ATTP1 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A7TP2 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A7TP3 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A7TP4 0360-053S 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A7TPS 0360-0535 ] TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A7TP8 0360-053S 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A7U1-
A7U4 NOT ASSIGNED
A7US 1826-0783 9 1 IC OP AMP LOW-NOISE 8-DIP-C PKG 52063 XRSS34ACN
A7VR1 1902-0969 S 1 DIODE-ZNR 30V S% DO-35 PD=.4W TC=+.095% 28480 1902-0969
A7VR2 1902-0644 3 1 DIODE-ZNR 1NS363B 30V 5% PD=5W TC=+2SMV 28480 1902-0644
A7VR3 1902-0963 9 1 DIODE-ZNR 16V 5% DO-35 PD=.4W TC=+.088% 28480 1902-0963
A7VR4 1302-0951 S DIODE-ZNR 5.1V 5% DO-35 PD=.4W TC=+.035% 28480 1902-0951
A7VRS 1902-1340 8 i DIODE-ZNR 1NS355B 18V SX PD=5W IR=S00NA 04713 1NS355B
See introduction to this section for ordering information
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A7VRE 1902-0965 1 1 DIODE-ZNR 20V S% DO-35 PD=.4W TC:=+.082% 28480 1902-0965
A7TVR7 1902-0958 2 DIODE-ZNR 10V $% DO0-35 PD=.4U TC=+.075% 28480 1902-0958
A7VR8 1902-0958 2 DIODE-ZNR 10V S% DO-3S PD=.44 TC=+.075% 28480 1802-0958
A7VR9 1902-0958 2 DIODE-ZNR 10V S% DO-35 PD=.4l TC=+.075% 28480 1902-0958
A7VR10 1902-0630 7 1 DIODE-ZNR 1NS236B 7.5V S% DO-7 PD:=.5W 04713 1NS2368B
A7XAS 1251-1365 6 1 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1365
A8 11729-60012] 9 1 HP-IB INTERCONNECT BOARD ASSEMBLY 28480 11729-60012
A8J1 1251-5615 7 2 CONNECTOR 34-PIN M POST TYPE 28480 1251-5615
A8J2 1251-3283 1 1 CONNECTOR 24-PIN F MICRORIBBON 28480 1251-3283
A8J3 1200-0508 0 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0508
A8MP1 0380-0643 3 2 STANDOFF-HEX .255-IN-LG 6-32THD 00000 ORDER BY DESCRIPTION
A8MP2 0380-0643 3 STANDOFF-HEX .255-IN-LG 6-32THD 00000 ORDER BY DESCRIPTION
ASMP3 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
A8MP4 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
A8MPS 0535-0004 9 NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 00000 ORDER BY DESCRIPTION
A8MPE 0535-0004 9 NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 00000 ORDER BY DESCRIPTION
ASMP7 1251-4459 S CLIP-CABLE PLUG RTNG-DUAL INLINE 14 CONT 28480 1251-4459
A8MP8 1530-1098 4 2 CLEVIS 0.070-IN W SLT: 0.454-IN PIN CTR 00000 ORDER BY DESCRIPTION
A8MP9 1530-1098 4 CLEVIS 0.070-IN W SLT: 0.454-IN PIN CTR 00000 ORDER BY DESCRIPTION
A8MP10 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
ASMP11 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
A8MP12 2190-0019 6 2 WASHER-LK HLCL NO. 4 .11S-IN-ID 28480 2190-0019
A8SMP13 2190-0019 6 WASHER-LK HLCL NO. 4 .115-IN-ID 28480 2190-0019
A9 11729-60108| S 1 MICROPROCESSOR BOARD ASSEMBLY 28480 11729-60109
ASCt 0180-2207 ) 1 CAPACITOR-FXD 100UF+-10% 10VDC TA 56289 150D107X9010R2
A9C2 0180-2620 6 4 CAPACITOR-FXD 2.2UF+-10% SOVDC TA 25088 D2R2GS1B%0K
ASC3 0180-2620 6 CAPACITOR-FXD 2.2UF+-10% SOVDC TA 25088 D2R2GS1B50K
ASC4 0160-4835 7 28 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASCS 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC6 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC7 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC8 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC9 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC10 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
ASC11 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X9020B2
ASC12 0160-0127 2 1 CAPACITOR-FXD 1UF +-20% 25VDC CER 28480 0160-0127
ASC13 0160-4835 7 . CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC14 0160-4835 7 CAPACITOR-FXD .1UF +-10% S0VDC CER 28480 0160-4835
A9C1S 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-483S
ASC16 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC17 0160-4835 7 CAPACITOR-FXD .1UF +-10% S0VDC CER 28480 0160-4835
A9C18 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC19 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC20 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC21 0180-1745 4 1 CAPACITOR-FXD 1.SUF+-10% 20VDC TA 56289 150D155X9020A2
ASC22 0180-0116 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 150D685X9035B2
AQC23 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC24 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
A9C25 0160-4835 7 CAPACITOR-FXD .1UF +-10% S0VDC CER 28480 0160-4835
A9C26 0160-4835S 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
A9C27 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
A9C28 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-483S
ASC29 0160-483S 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
A9SC30 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC31 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC32 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
A9C33 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-483S
A9C34 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
A9C3S 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
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A9C36 0160-483S 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ASC37 0180-2620 6 CAPACITOR-FXD 2.2UF+-10% SOVDC TA 25088 D2R2GS1BSO0K
A9C38 0180-2620 6 CAPACITOR-FXD 2.2UF+-10% SOVDC TA 25088 D2R2GS1BS0K
ASC39 0160-0571 0 CAPACITOR-FXD 470PF +-20% 100VDC CER 28480 0160-0571
A9C40 0180-0116 | 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 | 1500685903582
ASCR1 1901-0376 6 1 DIODE-GEN PRP 35V SOMA DO-3S 28480 1901-0376
A9DS1 1990-0933 8 2 LED-LAMP RED 28480 1990-0933
A9DS2 1990-0933 8 LED-LAMP RED 28480 1990-0933
ASJ1 1251-5615 7 CONNECTOR 34-PIN M POST TYPE 28480 1251-5615
ASJ2 1251-7335 2 1 CONNECTOR 28480 1251-733%5
ASJ3 1251-8967 8 1 CONN-POST TYPE .100-PIN-SPCG 29-CONT 28480 1251-8967
ASJ4 1251-4428 8 1 CONNECTOR S0-PIN M POST TYPE 28480 1251-4428
AslL 9100-1626 | 1 INDUCTOR RF-CH-MLD 36UH 5% .166DX.385L6 28480 | 9100-1626
ASMP1 0361-0009 5 3 RIVET-SEMITUB OVH .123 DIA .188LG 00000 ORDER BY DESCRIPTION
ASMP2 0361-0009 | S RIVET-SEMITUB OVH .123 DIA .188LG 00000 | ORDER BY DESCRIPTION
ASMP3 0361-0009 S RIVET-SEMITUB OVH .123 DIA .188LG 00000 ORDER BY DESCRIPTION
ASMP4 5040-1497 2 3 HINGE -MOLDED 28480 5040-1497
ASMPS 5040-1497 2 HINGE -MOLDED 28480 5040-1497
ASMP6 5040-1497 2 HINGE -MOLDED 28480 5040-1497
ASMP7 0340-0944 3 1 INSULATOR-IC NYLON BLACK 28480 0340-0944
ASR1 1810-0279 5 6 NETWORK-RES 10-SIP4.7K OHM X 9 01121 210A472
ASR2 1810-0279 B NETWORK-RES 10-SIP4.7K OHM X 9 01121 210A472
A9R3 0698-0084 ] 1 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
ASR4 1810-0279 B NETWORK-RES 10-SIP4.7K OHM X 9 01121 210A472
ASRS 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ASR6 1810-0278 B NETWORK-RES 10-SIP4.7K OHM X 9 o121 210A472
ASR7 0757-0199 3 2 RESISTOR 21.5K 12 .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
A9R8 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
ASR9 0757-0464 S 2 RESISTOR 90.9K 1% .125W F TC=0+-100 24546 C4-1/8-70-9092-F
ASR10 0757-0464 S RESISTOR 90.9K 1% .125W F TC=0+-100 24546 C4-1/8-70-9092-F
ASR11 1810-0279 ) NETWORK-RES 10-SIP4.7K OHM X 9 01121 210A472
ASR12 1810-0279 S NETWORK-RES 10-SIP4.7K OHM X 9 01121 210A472
ASR13 1810-0273 ] 1 NETWORK-RES 10-SIP470.0 OHM X 9 01121 210A471
ASR14 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR1S 1810-0269 3 1 NETWORK-RES 9-SIP10.0K OHM X 8- 28480 1810-0269
ASR16 0757-0290 5 1 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6191-F
A9R17 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
ASS1 3101-2126 4 1 SWITCH-SL 5-SPDT DIP-SLIDE-ASSY .1A 28480 3101-2126
ASS2 3101-2172 0 1 SWITCH-TGL DIP-RKR-ASSY SPDT .0SA 30VDC 28480 3101-2172
ASTP1 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP2 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP3 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP4 0360-0535 4] TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTPS 0360-053%5 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A9TP6 0360-053%5 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP? 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AQU1 1820-1212 9 1 IC FF TTL LS J-K NEG-EDGE-TRIG 01295 SN74LS112AN
AQU2 1820-2549 7 1 IC-8291A P HPIB 28480 1820-2549
ASU3 1818-1768 S 1 IC,CMOS 16384 (16K) STAT RAM 150-NS 3-S S0545 UPD446C-1 (PER HP DWG)
ASU4 11729-80010} 9 1 EPROM 28480 11728-80010
ASUS 1820-2624 9 1 IC-MPU; CLK FREQ=2MHZ, ENHANCED 6800 28480 1820-2624
ASU6 1820-2081 2 1 IC NMOS 04713 MC68A21P
ASU7 1820-1199 1 3 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
ASU8 1820-1216 3 3 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01295 SN74LS138N
ASUS 1820-1216 3 IC DCOR TTL LS 3-TO-8-LINE 3-INP 012935 SN74LS138N
'A9U10 1820-1216 3 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01295 SN74LS138N
ASU11 1820-1423 4 1 IC MV TTL LS MONOSTBL RETRIG DUAL 01295 SN74LS123N
A%u12 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM33SN
AQU1I3 1820-1730 6 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN74LS273N
ASU14 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
ASU1S 1826-0175 3 1 IC COMPARATOR GP DUAL 14-DIP-P PKG 27014 LM319N
See introduction to this section for ordering information
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AQU16 11729-80002| S 1 PAL-ADRS. DECODER 28480 11729-80002
ASU17 1820-1197 9 2 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LS0ON
A9U18 1820-2024 3 5 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
ASU19 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU20 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU21 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU22 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
A9U23 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
ASU24 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A9U25 1820-1858 | 9 3 | ICFF TTL LS D-TYPE OCTL 01295 | SN74LS377N
ASU26 1820-1858 9 IC FF TTL LS D-TYPE OCTL 01295 SN74LS377N
AQU27 1820-1858 9 IC FF TTL LS D-TYPE OCTL 01295 SN74LS377N
Agu28 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
ASU29 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU30 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
A9U31 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU32 1820-2024 | 3 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS244N
A9U33 1820-3513 7 1 IC TRANSCEIVER TTL S INSTR-BUS IEEE-488 28480 1820-3513
A9U34 1820-3431 8 1 IC TRANSCEIVER TTL S INSTR-BUS IEEE-488 28480 1820-3431
ASU3S 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A9U36 1820-2075 4 3 IC TRANSCEIVER TTL LS BUS OCTL 28480 1820-2075
ASU37 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 28480 1820-2075
ASU38 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 28480 1820-2075
ASU39 1820-1197 ] IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSO0N
ASU40 1820-1112 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
ASU41 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU42 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU43 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASU44 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
ASU4S 1820-1851 2 2 IC ENCDR TTL LS 01295 SN74LS148N
: A9U46 1820-1851 2 IC ENCDR TTL LS 01295 SN74LS148N.
- ASU47 1820-1587 1 4 IC DRVR TTL LED DRVR HEX 1-INP .27014 DM88SIN
ASU48 1820-1587 1 IC DRVR TTL LED DRVR HEX 1-INP 27014 DM88SON
ASU49 1820-1587 1 IC DRVR TTL LED DRVR HEX 1-INP 27014 DM88SIN
ASUSO 1820-1587 1 IC DRVR TTL LED DRVR HEX 1-INP 27014 DM88SON
A9US1 1820-0668 7 1 IC BFR TTL NON-INV HEX 1-INP 01295 SN7407N
ASUS2 1820-1470 1 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74LS157N
ASUS3 1820-1445 0 1 IC LCH TTL LS 4-BIT 01295 SN74LS375N
A9US4 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASUSS 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
ASUSE 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
A9US7 1820-2973 1 IC DRVR TTL PRPHL HV DUAL 28480 1820-2973
A9XU4 1200-0567 1 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
ASXUS 1200-0654 7 1 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
A9Y1 1813-0130 3 1 XTAL-CLOCK-OSCILLATOR 16-MHZ 0.05% TTL 28480 1813-0130
A10 11729-60086 | 7 1 IF AMPLIFIER ASSEMBLY . 28480 11729-60086
A10FL1 9135-0174 ) FILTER-LOW PASS LEADS-TERMS 28480 9135-0174
A10J1 1250-1887 S 2 SMA FEMALE CONNECTOR 28480 1250-1887
A10J2 1250-1887 S SMA FEMALE CONNECTOR 28480 1250-1887
A10MP1 0515-0104 8 37 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MP2 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MP3 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MP4 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MPS 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MP6 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MP7 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MP8 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
A10MPS 0515-0207 2 10 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A10MP10 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG FAN-HD 28480 0515-0207
See introduction to this section for ordering information
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Replaceable Parts HP 11729C
Table 6-2. Replaceable Parts
Reference HP Part |C " Mfr
. : t Description Mfr Part Number
Designation Number |D Qty P Code
A10MP11 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A1OMP12 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A10MP13 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A1OMP14 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A10MP15S 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A10MP16 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A10MP17 0516-0207 | 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 | 0515-0207
A1OMP18 0515-0207 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 28480 0515-0207
A10MP19 0515-0276 ) 12 SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP20 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP21 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP22 0515-0276 ) SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP23 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLHK-HD 28480 0515-0276
A10MP24 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP2S 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP26 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP27 0515-0276 | S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD | 28480 | 0515-0276
A10MP28 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLR-HD 28480 0515-0276
A10MP29 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP30 0515-0276 S SCREW-MACH M2 X 0.4 8MM-LG 90-DEG-FLH-HD 28480 0515-0276
A10MP31 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
A10MP32 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
A10MP33 2190-0584 |0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 | 2190-0584
A10MP34 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
A10MP3S 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
A10MP36 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
A10MP37 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
A10MP38 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-mMM-ID 28480 2190-0584
A10MP39 2190-0654 S 12 WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP40 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP41 2190-0654 5 WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP42 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP43 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP44 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP4S 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP46 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP47 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
A10MP48 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM1-ID 28480 2190-0654
A10MP4S 3050-1066 0 10 WASHER-FL MTLC 2.0 MM 2.28-Mn-ID 28480 3050-1066
A10MPSO 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MNM-ID 28480 3050-1066
A1OMPS1 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 3050-1066
A10MPS2 3050-1066 | 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 | 3050-1066
A10MPS3 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 3050-1066
A10MPS4 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 3050-1066
A10MPSS 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 3050-1066
A10MPS6 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 3050-1066
A10MPS7 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 3050-1066
A10MPS8 3050-1066 0 WASHER-FL MTLC 2.0 MM 2.28-MM-ID 28480 3050-1066
A10MPSS 11729-00032| 7 1 COVER IF AMP 28480 11729-00032
A10MP6O 11729-20049| 8 1 HOUSING IF AMP 28480 11729-20049
A10MPB1 0360-0374 S 1 TERMINAL-SLDR LUG PL-MTG FOR-#4-SCR 79963 9-120
A10MPE2-
A10MP67 0515-0264 1 SCREW-MACH M3 X 0.5 30MM-LG PAN-HD 28480 0515-0264
0515-0264 1 16 SCREW-MACH M3 X 0.5 30MM-LG PAN-HD 28480 0515-0264
(USED TO MOUNT IF AMPLIFIER TO THE DECK.
2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
USED TO MOUNT IF AMPLIFIER TO THE DECK.
A1l 11729-60071 ] 0 1 POWER AMPLIFIER ASSEMBLY 28480 11729-60071
AT1MP1 11728-00034| 9 2 GASKET 28480 11729-00034
A11MP2 11729-00034] 9 GASKET 28480 11728-00034
A11MP3 0960-0665 9 1 ER DIVISION 28480 0960-0665
0515-0264 1 SCREW-MACH M3 X 0.5 30MM-LG PAN-HD 28480 0515-0264
(USED TO MOUNT POWER AMP T0 DECK)
2190-0584 | 0 WASHER-LK HLCL 3.0 MM 3.1-Mm-ID 28480 | 2190-0584
(USED TO MOUNT POWER AMP TO DECK)
3050-0105 6 S1 WASHER-FL MTLC NO. 4 .125-IN-ID 286480 3050-010S
(USED TO MOUNT POWER AMP TO DECK}
See introduction to this section for ordering information
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Table 6-2. Replaceable Parts

Reference HP Part |C s Mfr
A : t escriptio fr Part Number
Designation Number [D Qty Description Code Mfr Part Numbe
MISCELLANEOUS
A12 0960-0443 1 1 LINE MODULE-FILTERED 28480 0960-0443
(PART OF W1. DOES NOT INCLUDE C1)
AT 0960-00S3 9 1 TERMINAT1ION-COAXIAL S0 OHMS; FREQUENCY 28480 0860-0053
AT2 0955-0178 8 1 ISOLATOR FREQ RANGE: 6 TO 18 GHZ; VSWR 28480 0955-0178
11729-20105} 7 1 PLASTIC ISOLATOR BRACKET 28480 11729-20105
0515-0974 0 2 SCREW-MACH M2 X 0.4 16MM-LG PAN-HD 28480 0515-0974
(BRACKET TO POWER AMPLIFIER)
2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
(BRACKET TO POWER AMPLIFIER)
2200-0169 0 2 SCREW-MACH 4-40 .S-IN-LG 82 DEG 28480 2200-0169
(BRACKET TO ISOLATOR)
AT3 11593A 7 1 BNC TERMINATION 28480 11593A
B1 423’ - 3160-0266 3 1 FAN-TBAX 36-CFM 6-16VDC 28480 3160-0266
H ~
c1 3@@{ 1 0160-4065 S 1 CAPACITOR-FXD .1UF +-20% 250VAC(RMS) 28480 0160-4065
CR1 1§tiﬂ?,£; 1806-0231 2 1 DIODE-CT-RECT 200V 15A 28480 1906-0231
CR2 -~ ‘34. 11729-600S3] 8 1 CRYSTAL DETECTOR (OPT. 130 ONLY) 28480 11729-60053
F1 o 2110-0001 8 1 FUSE 1A 250V NTD 1.25X.25 UL 75915 312001
(FOR 100V TO 120V AC INPUT)
F1 2110-0012 1 FUSE .SA 250V NTD 1.25X.25 UL 28480 2110-0012
(FOR 220V TO 240V AC INPUT)
FL1 0955-0222 3 1 FILTER-BANDPASS SMA FEM-TERMS (640MHZ) 28480 0955-0222
0515-0055 8 14 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
(USED TO MOUNT FL1)
2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
(USED TO MOUNT FL1)
3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
. (USED TO MOUNT FL1)
E FL2 9135-0186 ] 1 FILTER-BANDPASS.SMA FEM-TERMS (1.92GHZ) 28480 8135-0186
= FL3 8135-0178 9 1 FILTER-BANDPASS SMA FEM-TERMS (4.48GHZ) 28480 8135-0178
FL4 9135-0179 0 1 FILTER-BANDPASS SMA FEM-TERMS (7.04GH2) 28480 9135-0179
FLS 9135-0180 3 1 FILTER-BANDPASS SMA FEM-TERMS (8.60GHZ) 28480 9135-0180
FL6 9135-0181 4 1 FILTER-BANDPASS SMA FEM-TERMS (12.16GHZ) 28480 9135-0181
FL?7 9135-0182 S 1 FILTER-BANDPASS SMA FEM-TERMS (14.72GHZ) 28480 8135-0182
FL8 9135-0183 6 1 FILTER-BANDPASS SMA FEM-TERMS (17.28GHZ) 28480 8135-0183
G1 0955-0182 4 1 COMB GENERATOR 28480 0955-0182
G2 3160-0310 8 1 MODULE-MOTOR SPEED CONTROL FOR FAN D3976 3.431.036.01
0515-0597 3 2 SCREW-MACH M2.5 X 0.45 20MM-LG 28480 0515-0597
(USED TO MOUNT G2)
0535-0008 ? 2 NUT-HEX DBL-CHAM M2.5 X 0.45 2MM-THK 00000 ORDER BY DESCRIPTION
(USED TO MOUNT G2)
2190-0036 7 2 WASHER-LK HLCL NO. 4 .115-IN-ID 28480 2190-0086
(USED TO MOUNT G2)
3050-0890 6 2 WASHER-FL MTLC 2.5 MM 2.78-MM-ID 28480 3050-0830
(USED TO MOUNT G2)
J1 1250-0102 B ] CONNECTOR-RF BNC FEM SGL-HOLE-FR S0-0HM 28480 1250-0102
J2 1250-0102 S CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480 1250-0102
J3 1250-0102 ) CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-O0HM 28480 1250-0102
Ja 1250-0102 B) CONNECTOR-RF BNC FEM SGL-HOLE-FR $0-0HM 28480 1250-0102
JS 11729-60030 1 2 OUTPUT CONN ASSY 28480 11729-60030
J6 11729-60030 | 1 OUTPUT CONN ASSY 28480 11729-60030
J7 NOT ASSIGNED
J8 1250-0102 S CONNECTOR-RF BNC FEM SGL-HOLE-FR S0-OHM 28480 1250-0102
J9 1250-0102 E) CONNECTOR-RF BNC FEM SGL-HOLE-FR S0-OHM 28480 1250-0102
J10 1250-0102 S CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-0HM 28480 1250-0102
Jn 1250-0102 S CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480 1250-0102
J12 1250-0102 S CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-0HM 28480 1250-0102
J13-
J26 1250-1251 7 14 ADAPTER-COAX STR F-SMA F-SMA 28480 1250-1251
(OPTION 140; REAR PANEL CONNECTORS)

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C oy Mfr
; ; t Descriptio Mfr Part Number
Designation Number |D | QY . ption Code
MP1 5061-9435 | 8 1 | COVER-TOP ASSY 28480 | 5061-9435
Mp2 5061-9447 | 2 1 | COvV-BOTTOM ASSY 28480 | S061-9447
MP3 5060-9876 | o 2 | COVER SIDE 28480 | S060-9876
MPa §060-9876 | 9 COVER SIDE 28480 | 5060-9876
MPS 5060-9804 | 3 2 | STRAP HANDLE 18 IN. 28480 | 5060-9804
MP6 5060-9804 | 3 STRAP HANDLE 18 IN. 28480 | 5060-9804
MP7 5041-6820 | 7 2 | STRAP, HANDLE, CAP-REAR 28480 | 5041-6820
MP8 5041-6820 | 7 STRAP, HANDLE, CAP-REAR 28480 | 5041-6820
MP9 $041-6819 | 4 2 | STRAP, HANDLE, CAP-FRONT 28480 | 5041-6819
MP10 5041-6819 | 4 STRAP, HANDLE, CAP-FRONT 28480 | 5041-6819
MP11 5040-7201 | 8 4 | FOOT(STANDARD) 28480 | 5040-7201
MP12 §040-7201 | 8 FOOT (STANDARD) 28480 | 5040-7201
MP13 5040-7201 | 8 FOOT (STANDARD) 28480 | 5040-7201
MP14 5040-7201 | 8 FOOT (STANDARD) 28480 | 5040-7201
MP1S 1460-1345 |5 2 | TILT STAND SST 28480 | 1460-1345
mP16 1460-1345 | 5 TILT STAND SST 28480 | 1460-1345
MP17 5040-7221 | 2 4 | FOOT, REAR 28480 | 5040-7221
MP18 5040-7221 | 2 FOOT, REAR 28480 | 5040-7221
MP19 §040-7221 | 2 FOOT, REAR 28480 | 5040-7221
MP20 5040-7221 | 2 FOOT, REAR 28480 | 5040-7221
MP21 0516-1232 | s 4 | SCREW-MACH M3.5 X 0.6 8MM-LG PAN-HD 28480 | 0515-1232
MP22 0515-1232 | s SCREW-MACH M3.5 X 0.6 8MM-LG PAN-HD 28480 | 0515-1232
MP23 0515-1232 | 5 SCREW-MACH M3.5 X 0.6 8MM-LG PAN-HD 28480 | 0515-1232
MP24 0515-1232 | s SCREW-MACH M3.5 X 0.6 8MM-LG PAN-HD 28480 | 0515-1232
MP25 0515-1132 | 4 4 | SCREW-MACH MS X 0.8 10MM-LG 28480 | 0515-1132
MP26 0515-1132 | 4 SCREW-MACH M5 X 0.8 10MM-LG 28480 | 0515-1132
MP27 0515-1132 | 4 SCREW-MACH M5 X 0.8 10MM-LG 28480 | 0515-1132
MP28 0515-1132 | 4 SCREW-MACH MS X 0.8 10MM-LG 28480 | 0515-1132
MP29 11729-00028 | 1 2 | MAGNETIC SHIELD 28480 | 11729-00028
MP30 11729-00028 | 1 MAGNETIC SHIELD 28480 | 11729-00028
MP31 11729-00011] 2 1 | COVER INSULATOR 28480 | 11729-00011
MP32-
MP60 NOT ASSIGNED
See introduction to this section for ordering information
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Replaceable Parts

MP17 TOP LEFT
MP18 TOP RIGHT
MP19 BOT LEFT
-MP20 BOT RIGHT

MP21 TOP LEFT
MP22 TOP RIGHT MP13
P23 BOT LEFT

TYPICAL
FOUR PLACES ~ MP24 BOT RIGHT

=

MP15

MP30

P/0 MP1

Figure 6-1. External Mechanical Parts
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Replaceable Parts

Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C o Mfr

Designation Number |D Qty Description Code Mfr Part Number
MP61 0515-0055 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MP62 0515-0055 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MP63 0515-0055 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MP64 0515-005S 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MPES 0515-005S 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MP66 0515-00SS 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-00SS
MP67 0515-0055 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MP68 0515-005S 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-00S5S
MP6S-
nP76 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP77 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-010S
MP78 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP79 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-010S
MP80 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP81 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP82 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP83 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP84 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP8S NOT ASSIGNED

MP86-

MP89 0515-0076 3 4 SCREW-MACH M3 X 0.5 6MM-LG 90-DEG-FLH-HD 28480 0515-0076
MPSO 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-010S
MPg1 3050-010S [} WASHER-FL MTLC NO. 4 .12S-IN-ID 28480 3050-0105
MPS2 3050-0105 6 WASHER-FL MTLC NO. 4 .12S-IN-ID 28480 3050-0105
MPS3 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MPS4 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP9S 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS6 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP97 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS8 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPSS 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP100 0515-0055 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-00SS
MP101 0515-0055 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MP102 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP103 0515-0055 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-00SS
MP104 0515-005S 8 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0055
MP10S 11729-20103} S 1 FRAME REAR MOD 28480 11729-20103
MP106 5021-5801 0 1 FRONT FRAME 28480 5021-5801
MP107 11729-20094 | 3 1 SIDE STRUT LEFT 28480 11729-20094
MP108 11729-20101} 3 1 SIDE STRUT RIGHT 28480 11729-20101
MP109 5001-0438 7 2 TRIM:SIDE 28480 5001-0438
MP110 5001-0438 7 TRIM:SIDE 28480 S001-0438
MP111 5040-7202 9 1 | TRIM, TOP 28480 5040-7202
MP112 11729-00037| 2 1 SUPPORT STRUT 28480 11729-00037
MP113 11728-00038| 3 1 DECK MAIN 28480 11729-00038
MP114 0515-0896 S 4 SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0836
MP11S 0515-0896 S SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0896
MP116 0515-0896 S SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0836
MP117 0515-0896 S SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0896
MP118 0515-1331 S 4q SCREW-METRIC SPECIALTY M4 X 0.7 THD; 6 28480 0515-1331
MP119 0515-1331 S SCREW-METRIC SPECIALTY M4 X 0.7 THD; 6 28480 0515-1331
MP120 0515-1331 5 SCREW-METRIC SPECIALTY M4 X 0.7 THD; 6 28480 0515-1331
MP121 0515-1331 S SCREW-METRIC SPECIALTY M4 X 0.7 THD; 6 28480 0515-1331
MP122-
MP139 NOT ASSIGNED
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MP107

MPG2
MP70 | \
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MP116
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Z / MP120

TTETE

N

MP102
MP97
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Figure 6-2. Chassis Parts
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Replaceable Parts

Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C - Mfr
; ; t escriptio Mfr Part Number
Designation Number [D Qty D ption Code
MP140-
MP1S1 0515-0218 6 12 SCREW-MACH M3 X 0.5 6MM-LG 90-DEG-FLH-HD 00000 ORDER BY DESCRIPTION
MP152 11729-20044| 3 2 SPACER DECK SUP 28480 11729-20044
MP153 11729-20044| 3 SPACER DECK SUP 28480 11729-20044
MP154-
MP1s7 2190-0068 S 9 WASHER-LK INTL T 1/2 IN .505-IN-ID 28480 2190-0068
MP158 2950-0132 6 2 NUT-HEX-DBL-CHAM 7/16-28-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
MP159-
MP162 2950-0054 1 9 NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
MP163 2180-0104 0 2 WASHER-LK INTL T 7/16 IN .4338-IN-ID 28480 2190-0104
MP164 2190-0104 0 WASHER-LK INTL T 7/16 IN .4338-IN-ID 28480 21380-0104
MP16S 2950-0132 6 NUT-HEX-DBL-CHAM 7/16-28-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
MP166 0515-0443 8 3 SCREW-MACH M4 X 0.7 20MM-LG PAN-HD 28480 0515-0443
MP167 0515-0443 8 SCREW-MACH M4 X 0.7 20MM-LG PAN-HD 28480 0515-0443
MP168 2190-0017 | 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
MP169 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
MP170 3050-0139 6 WASHER-FL MTLC NO. 8 .172-IN-ID 28480 3050-0139
MP171 3050-0139 [} WASHER-FL MTLC NO. 8 .172-IN-ID 28480 3050-0139
MP172 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP173 11729-00027| 0 1 FRONT PANEL RIGHT 28480 11728-00027
11729-00053} 2 1 DRESS PANEL RIGHT SIDE (OPTION 140) 28480 11729-00053
MP174 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP17S 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP176 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP177 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP178 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP179 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP180 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP181 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP182 0510-1148 2 8 RETAINER-PUSH ON KB-TO-SHFT EXT 28480 0510-1148
MP183 0510-1148 2 RETAINER-PUSH ON KB-TO-SHFT EXT 28480 0510-1148
MP184 0515-0214 1 2 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 00000 ORDER BY DESCRIPTION
MP18S 0515-0214 1 SCREW-MACH M2 X 0.4 6MM-LG PAN-HD 00000 ORDER BY DESCRIPTION
MP186 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
MP187 2190-0654 S WASHER-LK HLCL 2.0 MM 2.1-MM-ID 28480 2190-0654
MP188 5040-6888 S 8 LIGHT PIPES 28480 5040-6888
MP189-
MP183 5040-6888 S LIGHT PIPES 28480 $040-6888
MP194 11729-00016 | 7 1 INSERT FILM 28480 11729-00016
MP195-
MP200 0510-1148 2 RETAINER-PUSH ON KB-TO-SHFT EXT 28480 0510-1148
MP201-
MP20S 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP206-
MP210 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP211-
MP21S 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP216 11729-00002| 1 1 SUB PANEL FRT LS 28480 11728-00002
MP217 11729-00010 | 1 1 FRT PNL LEFT B 28480 11729-00010
MP218 11729-20042} 1 1 WINDOW, FRONT 28480 11729-20042
MP219 7120-1254 1 1 NAMEPLATE .312-IN-WD .54-IN-LG AL 28480 7120-1254
MP220 11728-00052| 1 1 FRT PNL CENTER B 28480 11729-00052
MP221 11728-00036| 1 1 SUB PANEL CENTER 28480 11729-00036
MP222 11729-00003} 2 1 SUB PANEL FRT RB 28480 11729-00003
MP223 5040-6888 S LIGHT PIPES 28480 5040-6888
MP224 5040-6888 ) LIGHT PIPES 28480 5040-6888
MP22S-
MP265 NOT ASSIGNED
See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C e Mfr
; ; t Description Mfr Part Number
Designation Number {D Qty P Code
MP266 11729-000391 4 1 PANEL REAR 28480 11728-00039
11729-00050 | 9 1 PANEL REAR (OPTION 140) 28480 11729-00050
MP267 0515-0145 7 2 SCREW-MACH M3 X 0.5 8MM-LG 90-DEG-FLH-HD 00000 ORDER BY DESCRIPTION
MP268 0515-014S 7 SCREW-MACH M3 X 0.5 8MM-LG 90-DEG-FLH-HD 00000 ORDER BY DESCRIPTION
MP269 2200-0121 4 4 SCREW-MACH 4-40 1,125-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP270 2200-0121 4 SCREW-MACH 4-40 1.125-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP271 2200-0121 4 SCREW-MACH 4-40 1.125-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP272 2200-0121 4 SCREW-MACH 4-40 1.125-IN-LG PAN-HD-P0OZI 00000 ORDER BY DESCRIPTION
MP273 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP274 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP275 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP276 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP277 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP278 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP279 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP280 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP281 0590-0076 1 S NUT-HEX-PLSTC LKG 4-40-THD .143-IN-THK 28480 0590-0076
MP282 0590-0076 1 NUT-HEX-PLSTC LKG 4-40-THD .143-IN-THK 28480 0590-0076
MP283 0590-0076 1 NUT-HEX-PLSTC LKG 4-40-THD .143-IN-THK 28480 0590-0076
MP284 0590-0076 1 NUT-HEX-PLSTC LKG 4-40-THD .143-IN-THK 28480 0590-0076
MP28S 2190-0068 ) WASHER-LK INTL T 1/2 IN .S05-IN-ID 28480 2190-0068
MP286 2190-0068 S WASHER-LK INTL T 1/2 IN .505-IN-ID 28480 2190-0068
MP287 2190-0068 S WASHER-LK INTL T 1/2 IN .505-IN-ID 28480 2190-0068
MP288 2190-0068 S WASHER-LK INTL T 1/2 IN .S05-IN-ID 28480 2190-0068
MP289 2190-0068 S WASHER-LK INTL T 1/2 IN .505-IN-ID 28480 2190-0068
MP290 6960-0006 8 1 PLUG-HOLE DOME-HD FOR .25-D-HOLE STL 28480 6960-0006
MP291 NOT ASSIGNED
MP292 11729-80001 | 8 4 SPACER FAN 28480 11729-80001
MP283 11729-80001 | 8 SPACER FAN 28480 11729-80001
MP294 11729-80001 | 8 SPACER FAN 28480 11729-80001
MP29S 11729-80001 | 8 SPACER FAN 28480 11729-80001
MP296 0535-0004 9 NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 00000 ORDER BY DESCRIPTION
MP297 0535-0004 ] NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 00000 ORDER BY DESCRIPTION
MP298 1200-1103 3 3 SHIM (FOR HP-IB ADDRESS SWITCH) 28480 1200-1103
MP29g 1200-1103 3 SHIM (FOR HP-IB ADDRESS SWITCH) 28480 1200-1103
MP300 1200-1103 3 SHIM (FOR HP-IB ADDRESS SWITCH) 28480 1200-1103
MP301 1200-1104 4 1 BEXEL -CONNECTOR(FOR HPIB ADDRESS SWITCH) 28480 1200-1104
MP302 11729-20045| 4 1 FAN GUARD 28480 11729-20045
MP303 2950-0054 1 NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
MP304 2950-0054 1 NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
MP30S 2950-0054 1 NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
MP306 2950-0054 1 NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
MP307 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP308 2180-0584 0 WASHER-LK HLCL 3.0 ™M 3.1-MM-ID 28480 2190-0584
MP309 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP310 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP311 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP312-
MP318 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP319 2950-0054 1 NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
MP320-
MP359 NOT ASSIGNED
See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C oy Mfr
; ; t Description Mfr Part Number
Designation | Number [D|QtY pti Code !
MP360 0590-0075 0 2 NUT-CAP 4-40-THD .25-IN-THK .25-A/F BRS 00000 ORDER BY DESCRIPTION
MP361 0530-0075 0 NUT-CAP 4-40-THD .25-IN-THK .25-A/F BRS 00000 ORDER BY DESCRIPTION
MP362 2200-0129 2 1 SCREW-MACH 4-40 2-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP363 0580-0076 1 NUT-HEX-PLSTC LKG 4-40-THD .143-IN-THK 28480 0590-0076
MP364 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP36S 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP366 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2180-0017
MP367 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
MP368 2180-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
MP368 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
MP370 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
MP371 2190-0017 4 WASHER-LK HLCL NO. 8 .168-IN-ID 28480 2190-0017
MP372 3050-0660 8 6 WASHER-FL MTLC NO. 8 .182-IN-ID .S-IN-OD 28480 3050-0660
MP373 3050-0660 8 WASHER-FL MTLC NO. 8 .182-IN-ID .5-IN-OD 28480 3050-0660
MP374 3050-0660 8 WASHER-FL MTLC NO. 8 .182-IN-ID .5-IN-0D 28480 3050-0660
MP37S 3050-0660 8 WASHER-FL MTLC NO. 8 .182-IN-ID .S-IN-OD 28480 3050-0660
MP376 3050-0660 8 WASHER-FL MTLC NO. 8 .182-IN-ID .S-IN-0D 28480 3050-0660
MP377 3050-0660 8 WASHER-FL MTLC NO. 8 .182-IN-ID .S-IN-0D 28480 3050-0660
MP378 0515-0053 6 S SCREW-MACH M4 X 0.7 10MM-LG PAN-HD 28480 0515-0053
MP379 0515-0053 6 SCREW-MACH M4 X 0.7 10MM-LG PAN-HD 28480 0515-0053
MP380 0515-0053 6 SCREW-MACH M4 X 0.7 10MM-LG PAN-HD 28480 0515-0053
MP381-
MP384 NOT ASSIGNED
MP385 0515-0443 8 SCREW-MACH M4 X 0.7 20MM-LG PAN-HD 28480 0515-0443
MP386 0515-0053 6 SCREW-MACH M4 X 0.7 10MM-LG PAN-HD 28480 0515-0053
MP387 0515-0053 [} SCREW-MACH M4 X 0.7 10MM-LG PAN-HD 28480 0515-0053
MP388 0570-1215 0 1 THD-ROD 4-40 UNC-2A 12-IN-LG BRS 28480 0570-1215
MP389 11729-20043| 2 2 SWITCH SUPPORT (FOR St TO S7) 28480 11729-20043
MP330 11728-20043| 2 SWITCH SUPPORT (FOR St TO S7) 28480 11729-20043
MP3391 11728-20046| 5 1 SUPPORT BAR 28480 11729-20046
MP392 11728-20029| 4 2 SUPPORT COAX SWITCH (FOR S8 AND S9) 28480 11729-20029
MP393 11729-20028| 4 SUPPORT COAX SWITCH (FOR S8 AND S9) 28480 11729-20028
MP334-
MP429 NOT ASSIGNED
See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts

HP 11729C

Reference HP Part |C s Mfr :

. . t Description Mfr Part Number

Designation Number D Qty : P Code
MP430 11729-20104| 6 1 HEAT SINK 28480 11729-20104
MP431 11729-00020| 3 1 DUCT AIR 28480 11729-00020
MP432 0515-0064 9 1 SCREW-MACH M3 X 0.5 16MM-LG PAN-HD 28480 0515-0064
MP433 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP434 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP43S 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP436 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP437 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP438 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP433 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP440 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP441 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP442 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP443 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP444 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MP44S 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP446 0515-0104 8 SCREW-MACH M3 X 0.S 8MM-LG PAN-HD 28480 0515-0104
MP447 0515-0208 3 SCREW-MACH M3 X 0.5 14MM-LG PAN-HD 28480 0515-0208
MP448 0515-0208 3 SCREW-MACH M3 X 0.5 14MM-LG PAN-HD 28480 0515-0208
MP449 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP450 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP451 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP452 0515-0104 8 SCREW-MACH M3 X 0.S 8MM-LG PAN-HD 28480 0515-0104
MP453 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP454 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP45SS 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP45S6-
MP460 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP461 0515-0085 4 4 SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0085
MP462 0515-0085 4 SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0085
MP463 0515-0085 4 SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0085
MP464 0515-0085 4 SCREW-MACH M4 X 0.7 10MM-LG 28480 0515-0085
MP465 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP466 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP467 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP468 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP463 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-010S
MP470 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP471-
MP4g6 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP4g97 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP4g8 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MP499 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2180-0584
MPS00 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPSO1 2200-0139 4 SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 2200-0139
MPS02 2200-0139 4 SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 2200-0139
MPS03 $040-0170 6 2 GUIDE:PLUG-IN PC BOARD 28480 5040-0170
MPS04 5040-0170 6 GUIDE:PLUG-IN PC BOARD 28480 5040-0170
MPS0S 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MPS06 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS07 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-010S
MPS08 0515-0054 7 SCREU-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MPS0S 0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
MPS10 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS11 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MP512-
MPSSS NOT ASSIGNED

See introduction to this section for ordering information
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Figure 6-6. Power Supply and Low Noise Amplifier Mechanical Parts
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Replaceable Parts HP 11729C

Table 6-2. Replaceable Parts

Reference HP Part |C e Mir
; ; t Description Mfr Part Number
Designation Number |D Qty . P Code

MPS60 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MPS61 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MPS62 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MPS63 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MPS64 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP56S 0515-0104 8 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0104
MP566 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS67 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS6E8 2190-0584 0 WASHER-LK HLCL 3.0 ™M 3.1-MM-ID 28480 2190-0584
MPS69 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS70 2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS71 2180-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
MPS72 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MPS73 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MPS74 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MPS7S 3050-0105 6 WASHER-FL MTLC NO. 4 .12S5-IN-ID 28480 3050-010S
MPS76 3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
MPS77 3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-010S
MPS79-

MP610 NOT ASSIGNED

See introduction to this section for ordering information
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Figure 6-7. A9 Assembly Mechanical Parts
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Replaceable Parts HP 11729C
Table 6-2. Replaceable Parts
Reference HP Part |C . Mir
Designation Number ID Qty Description Code Mir Part Number
Qs 1854-0814 6 1 TRANSISTOR NPN SI T0-66 PD=75W FT=3MHZ 28480 1854-0814
S1 08672-60142| 1 9 SWITCH ASSEMBLY SPT 28480 08672-60142
s2 08672-60142 | 1 SWITCH ASSEMBLY SPT 28480 | 08672-60142
S3 08672-60142} 1 SWITCH ASSEMBLY SPT 28480 08672-60142
s4 08672-60142 | 1 SWITCH ASSEMBLY SPT 28480 | 08672-60142
39 08672-60142} 1 SWITCH ASSEMBLY SPT 28480 08672-60142
S6 08672-60142] 1 SWITCH ASSEMBLY SPT 28480 08672-60142
s? 08672-60142 | 1 SWITCH ASSEMBLY SPT 28480 | 08672-60142
S8 08672-60142 | 1 SWITCH ASSEMBLY SPT 28480 08672-60142
S9 08672-60142 | 1 SWITCH ASSEMBLY SPT 28480 08672-60142
S10 3101-2634 | 9 1 | SWITCH-RKR SUBMIN DPDT SA 250VAC SPD-LUG | 28480 | 3101-2634
(PART OF W1)
St11 3101-1973 7 1 SWITCH-SL 7-1A DIP-SLIDE-ASSY .1A SOVDC 28480 3101-1973
(HP-IB ADDRESS SWITCH)
T1 9100-4333 3 1 TRANSFORMER-POWER 28480 9100-4333
0515-0146 8 4 SCREW-MACH M4 X 0.7 SOMM-LG PAN-HD 28480 0515-0146
(USED TO MOUNT T1)
2190-0017 | 4 14 | WASHER-LK HLCL NO. 8 .168-IN-ID 28480 | 2190-0017
(USED TO MOUNT T1)
3050-0138 | 6 6 | WASHER-FL MTLC NO. 8 .172-IN-ID 28480 | 3050-0139
(USED TO MOUNT T1)
U1 1826-0163 ) 1 IC V RGLTR TO-3 27014 LM320K-15
v2 1826-0677 | 0 1 | 1c-LM338 28480 | 1826-0677
u3 1826-0203 8 1 IC 7815 V RGLTR TO-3 07263 7815KC
U4 1826-0423 4 1 IC V RGLTR TO-3 27014 LM317K
us 0955-0181 | 3 1 | MICROWAVE MIXER 28480 | 0955-0181
0515-0054 7 34 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
(USED TO MOUNT US)
3050-010S 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0105
(USED TO MOUNT US)
2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
(USED TO MOUNT US)
0535-0004 9 10 NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 00000 ORDER BY DESCRIPTION
(USED TO MOUNT US)
us 0955-0176 | 6 1 | POWER-SPLITTER 2-WAY WITH 50 OHM SMA 28480 | 0955-0176
0515-006S 0 4 SCREW-MACH M3 X 0.5 2SMM-LG PAN-HD 28480 0515-0065
(USED TO MOUNT US)
2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
(USED TO MOUNT U6)
v? 0955-0177 |7 1 | MIXER (PHASE DETECTOR) 28480 | 0955-0177
0515-006S 0 SCREW-MACH M3 X 0.5 2SMM-LG PAN-HD 28480 0515-0065
(USED TO MOUNT U7)
2190-0584 | 0 WASHER-LK HLCL 3.0 MM 3.1-Mn-ID 28480 | 2190-0584
(USED TO MOUNT U7)
w1 11729-60031 | 2 1 | CABLE ASSEMBLY (INCLUDES S10 & A12) 28480 | 11729-60031
1400-0031 8 2 CLAMP-CABLE .375-DIA .S5-WD NYL 28480 1400-0031
0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
2190-0584 0 WASHER-LK HLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
3050-0105 6 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-010S
0535-0004 S NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 00000 ORDER BY DESCRIPTION
w2 11729-60028 | 7 1 CABLE ASSEMBLY 28480 11729-60028
w3 11729-60095 | 8 1 CABLE ASSEMBLY 28480 11729-60085
w4 11729-60103| S 1 CABLE 640 28480 11729-60103
ws 11728-60055| 0 1 CABLE ASSEMBLY (OPT. 130 ONLY) 28480 11729-60055
we 11729-60036{ 7 1 CABLE ASSEMBLY 28480 11729-60036
w7 11729-60034| S 1 CABLE ASSEMBLY 28480 11729-60034
w8 11728-20083| 2 1 CABLE ASSEMBLY (SINGLE FILTER OPTIONS; 28480 11728-20093
ISOLATOR TO FILTER)
1250-1249 3. 2 ADAPTER-COAX RTANG F-SMA M-SMA 28480 1250-1249
(CONNECTED TO THE POWER AMPLIFIER AND
ISOLATOR FOR A SINGLE FILTER OPTION)
w9 11729-60017] 4 1 CABLE ASSEMBLY 28480 11728-60017
wio 11728-60026 | S 1 CABLE ASSEMBLY 28480 11729-60026
w1 11729-60102{ 8 1 CABLE ASSEMBLY 28480 11729-60102
w12 11729-60054 | S 1 CABLE ASSEMBLY 28480 11729-60054
w13 11729-60104| 0 1 CABLE ASSEMBLY 28480 11729-60104
See introduction to this section for ordering information
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Table 6-2. Replaceable Parts
Reference HP Part |C s Mir
; : scriptio fr Pa u
Designation | Number [D | QtY Description Code Mir Part Number
wi4 11729-60023| 2 1 CABLE ASSEMBLY 28480 11729-60023
wis 11729-60059 | 4 1 CABLE ASSEMBLY 28480 11728-60059
w16 11729-60057| 2 1 CABLE ASSEMBLY 28480 11728-60057
w17 11729-60022} 1 1 CABLE ASSEMBLY 28480 11728-60022
wis 11729-60032 | 3 1 CABLE ASSEMBLY 28480 11729-60032
wig 11729-60035| 6 1 CABLE ASSEMBLY 28480 11729-60035
w20 11729-60033 | 4 1 CABLE ASSEMBLY 28480 11728-60033
w21 NOT ASSIGNED
w22 11729-60025 | 4 1 CABLE ASSEMBLY 28480 11729-60025
w23 11729-20038| S 1 CABLE ASSY (OPT. 130 ONLY) 28480 11729-20038
w24 11729-20073} 8 1 CABLE ASSEMBLY 28480 11729-20073
w2s 08672-20157{ 4 7 CABLE ASSEMBLY 28480 08672-20157
w26 08672-20157| 4 CABLE ASSEMBLY 28480 08672-20157
w27 11729-20070 | S 7 CABLE ASSEMBLY 28480 11729-20070
w28 8120-1378 1 1 ASSEMBLY-CABLE (POWER CABLE) 28480 8120-1378
w29 NOT ASSIGNED
w30 11729-60101 | 7 1 CABLE ASSY(FOR IF & LOW NOISE AMP) 28480 11728-60101
1400-0510 8 2 CLAMP-CABLE .15-DIA .62-WD NYL 28480 1400-0510
w31 11729-20070 | S CABLE ASSEMBLY 28480 11729-20070
w32 08672-20157| 4 CABLE ASSEMBLY 28480 08672-20157
w33 11729-20070 | S CABLE ASSEMBLY 28480 11729-20070
w34 08672-20157| 4 CABLE ASSEMBLY 28480 08672-20157
w3s 11729-20070 | S CABLE ASSEMBLY 28480 11729-20070
w36 08672-20157} 4 CABLE ASSEMBLY 28480 08672-20157
w37 11729-20070 | 5 CABLE ASSEMBLY 28480 11729-20070
w3s 08672-20157] 4 CABLE ASSEMBLY 28480 08672-20157
w39 11729-20070 | S CABLE ASSEMBLY 28480 11728-20070
w40 08672-20157| 4 CABLE ASSEMBLY 28480 08672-20157
w41 11729-20070 | S CABLE ASSEMBLY 28480 11729-20070
W42 11729-20068 | 1 1 CABLE ASSEMBLY 28480 11729-20068
w43 NOT ASSIGNED
(AT NOT ASSIGNED
was NOT ASSIGNED
W46 11729-20066 | 9 1 CABLE ASSEMBLY 28480 11729-20066
w47 11729-20069 | 2 1 CABLE ASSEMBLY 28480 11729-20069
11729-20095 | 4 1 CABLE ASSEMBLY (W47; OPTION 140) 28480 11729-20095
was NOT ASSIGNED
w49 11729-60060 | 7 1 CABLE ASSEMBLY 28480 11729-60060
wso 11729-60050 | S 1 CABLE ASSEMBLY (HP-IB INTERCONNECT TO 28480 11729-60050
MICROPROCESSOR)
WS1 11728-60058 | 3 1 CABLE ASSY (CABLE FROM MICROPROCESSOR TO 28480 11729-60058
SWITCHES)
1400-0619 8 S CABLE CLAMP-HFCL .312-DIA .S-WD 28480 1400-0619
0515-0054 7 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-0054
ws2 11729-6004S | 8 1 CABLE ASSEMBLY 28480 11729-60045
1400-0611 0 2 CLAMP-FL-CA 1-WD 06915 CFcC-8
ws3 11729-60052 | 7 1 CABLE ASSEMBLY (FROM MICROPROCESSOR 28480 11729-60052
TO FRONT PANEL) .
1400-0611 0 CLAMP-FL-CA 1-WD 06815 CFcC-8
WS4 11729-60051 | 6 1 CABLE ASSEMBLY 28480 11729-60051
wss 11729-60107| 3 1 CABLE ASSEMBLY (OPTION 140; 640MHZ IN) 28480 11729-60107
wse 11728-60077| 6 1 CABLE ASSEMBLY (OPTION 140; LOOP TEST 28480 11729-60077
PORT 0UT)
ws?7 11729-60105] 1 1 CABLE ASSEMBLY (OPTION 140; AUX NOISE) 28480 11728-60105
wss 11729-60076} S 1 CABLE ASSEMBLY (OPTION 140; NOISE 28480 11729-60076
SPECTRUM <1MHZ)
WSS 11729-60081 | 2 1 CABLE ASSEMBLY (OPTION 140; IF OUTPUT) 28480 11723-60081
weo 11729-60080 | 1 1 CABLE ASSEMBLY (OPTION 140; S TO 1280MHZ 28480 11729-60080
IN)
we1 11729-60075} 4 1 CABLE ASSEMBLY (OPTION 140; FREQ-CONT 28480 11729-60075
X-0SC)
Wwe2 11728-60074 3 1 CABLE ASSEMBLY (OPTION 140; FREQ-CONT 28480 11729-60074
DC-FM)
we3 11729-60078 | 7 1 CABLE ASSEMBLY (OPTION 140; LOOP TEST 28480 11728-60078
PORT IN)

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts
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Reference HP Part |C o Mfr
; ; t Description Mfr Part Number
Designation Number |D Qty P Code
w64 11728-60079{ 8 1 CABLE ASSEMBLY (OPTION 140; NOISE 28480 11729-60079
SPECTRUM <10MHZ)
wes 11728-20074] S 1 CABLE ASSEMBLY (OPTION 140; MICROWAVE 28480 11728-20074
TEST SIGNAL INPUT)

w66 11729-60091 | 4 1 CABLE ASSEMBLY (PULSED BASEBAND OUTPUT) 28480 11729-60091

we7 11729-60094 | 7 1 CABLE ASSEMBLY (PULSED BASEBAND INPUT) 28480 11729-60094

wes 11729-60108 | 4 1 CABLE ASSEMBLY (POWER SUPPLY FOR POWER 28480 11729-60108
AMPLIFIER)

wes 11729-60090 | 3 1 CABLE ASSEMBLY (640 MHZ OUT) 28480 11729-60090

w70 11729-20075| 0 1 CABLE ASSEMBLY (G1 TO POWER AMPLIFIER) 28480 11729-20075

w71 1250-1158 3 1 ADAPTER-COAX STR F-SMA F-SMA 28480 1250-1158

w72 11729-60083 | 0 1 CABLE ASSEMBLY (FRONT PANEL TO LOW PASS 28480 11729-60089
FILTER)

w73 11729-60096 | 9 1 CABLE ASSEMBLY (USED TO CONNECT 640 MHZ 28480 11729-60096
OUT TO 640 MHZ IN)

w74 11729-60098 | 1 1 CABLE ASSEMBLY (USED TO CONNECT 640 MHZ 28480 11729-60098
OUT TO 640 MHZ IN; OPTION 140)

See introduction to this section for ordering information
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Table 6-3. Code List of Manufacturers
Mir .
Code Manufacturer Name Address Zip Code
D3976 BUEHLER GEBR NACHFOLGER GMBH NURNBERG GM 7750
S0545 NIPPON ELECTRIC CO TOKYO i Jp
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE w1 53204
01285 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS > 75222
02114 FERROXCUBE CORP SAUGERTIES NY 12477
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06915 RICHCO PLASTIC CO CHICAGO IL 60646
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94042
18701 MEPCO/ELECTRA CORP MINERAL WELLS 1pd 76067
24355 ANALOG DEVICES INC NORWOOD MA 02062
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
25088 SIEMENS CORP ISELIN NI 08830
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA ca 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L585 RCA CORP SOLID STATE DIV SOMERVILLE NI
30983 MEPCO/ELECTRA CORP SAN DIEGO CA g2121
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
52063 EXAR INTEGRATED SYSTEMS INC SUNNYVALE CA 94086
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
72136 ELECTRO MOTIVE CORP FLORENCE SC 06226
75815 LITTELFUSE INC DES PLAINES IL 60016
79963 ZIERICK MFG CO MT KISCO NY 10548
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Manual Changes

SECTION VIl
MANUAL CHANGES

7-1. INTRODUCTION

This section normally contains information for
adapting the manual to older instruments. How-
ever, no manual changes existed when this man-
ual was printed.

If your instrument’s serial number prefix is not
listed on the title page of this manual, it may be

documented in a separate MANUAL CHANGES
supplement. For more information about serial
number prefixes, refer to INSTRUMENTS
COVERED BY MANUAL in Section 1.
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HP 11729C

Service

~SECTION Vil
SERVICE

8-1. INTRODUCTION

This section contains information for trouble-
shooting and repairing the Carrier Noise Test Set.
Included are troubleshooting tests, schematic and
block diagrams, and principles of operation.

8-2. SERVICE SHEETS

The foldout pages (Service Sheets) in the last part
of this section are a block diagram (BD1) and
schematics (1 through 7).

8-3. Block Diagrams

Block Diagram 1 (BD1) is an overall block dia-
gram that breaks the instrument into functional
sections. It serves as an index to the schematic
Service Sheets and as a starting point for trouble-
shooting.

8-4. Schematics

Service Sheets 1 through 7 consist of assembly
schematic diagrams. Symbols used in the sche-
matic diagrams are defined in Table 8-2, Sche-
matic Diagram Notes.

8-5. SAFETY CONSIDERATIONS
8-6. Before Applying Power

Verify that the instrument is set to match the
available line voltage and that the correct fuse is
installed. An uninterrupted safety earth ground
must be provided from the main power source to
the instrument input wiring terminals, power
cord, or supplied power cord set.

8-7. Safety

Pay attention to WARNINGS and CAUTIONS.
They must be followed for your protection and to
avoid damage to the equipment.

Maintenance described herein is performed
with power supplied to the instrument and
with protective covers removed. Such main-
tenance should be performed only by service-
trained personnel who are aware of the

hazards involved (for example, fire and elec-
trical shock). Where maintenance can be per-
formed without power supplied, the power
should be removed.

Any interruption of the protective (ground-
ing) conductor (inside or outside the instru-
ment) or diséonnection of the protective earth
terminal will create a potential shock hazard
that could result in personal injury. Ground-
ing one conductor outlet is not sufficient.
Whenever it is likely that the protection has
been impaired, the instrument must be made
inoperative (that is, secured against unin-
tended operation).

If this instrument is to be energized via an
autotransformer, make sure that the auto-
transformer’s common terminal is connected
to the earth terminal of the power source.

Capacitors inside the instrument can still be
charged even if the instrument is discon-
nected from its source of supply.

Make sure that only 250 volt fuses with the
required rated current and of the specified
type (normal blow, time delay, etc.) are used
for replacement. Do not use repaired fuses or
short-circuited fuse-holders. To do so could
create a shock or fire hazard.

8-8. RECOMMENDED TEST EQUIPMENT

Test equipment required to maintain the Carrier
Noise Test Set is listed in Table 1-4. Equipment
other than that listed may be used if it meets the
listed critical specifications.

8-9. SERVICE TOOLS, AIDS AND
INFORMATION

8-10. Pozidriv Screwdrivers

Many screws in the Carrier Noise Test Set appear
to be Phillips types, but are not. To avoid damage
to the screw slots, Pozidriv screwdrivers should be
used. HP 8710-0899 is the No. 1 Pozidriv. HP 8710-
0900 is the No. 2 Pozidriv.
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8-11. Tuning Tools

For adjustments requiring non-metalic tuning
tools, use the HP 8710-0033 blade tuning tool or the
HP 8710-1010 (JFD Model No. 5284) hex tuning
tool. For other adjustments an ordinary small
screwdriver or suitable tool is sufficient. No mat-
ter which tool is used, never force any adjustment
control.

8-12. Heat Staking Tools

The pushbutton switches on the front panel have
small plastic pins protruding from the back. These
tabs fit through holes in the front panel printed

—

HP 11729C

circuit boards (Al and A2) and are melted down to
hold the switch in place. This process is known as
heat staking. The heat staking tool is a standard
soldering iron with a special tip attached.

8-13. Hardware

Both Unified National (inch) and metric screws
are used in the Carrier Noise Test Set.

8-14. Maintenance

Hewlett-Packard recommends the dust that may
accumulate inside the Carrier Noise Test Set to be
blown out periodically.

Table 8-1. Etched Circuit Soldering Equipment

Item Use Specification Item Recommended HP Part No.
Soldering Tool | Soldering, Wattage: 35W Ungar No. 135 8690-0167
Heat Staking Tip Temp.: 390—440°C Ungar Division
(735—825°F) Eldon Ind. Corp.
Compton, CA 90220
Soldering Tip Soldering, *Shape: Chisel *Ungar PL113 8690-0007
Unsoldering
Soldering Tip Heat Staking Shape: Cupped HP 5020-8160 or modified 5020-8160
Ungar PL11
De-Solder To remove Suction Device Soldapullt by Edsyn Co., 8690-0060
Aid molten solder Van Nuys, CA 91406
from connection
Rosin (flux) To remove Must not dissolve etched Freon TF 8500-0232
Solvent excess flux from | circuit base board.
soldered area
before applica-
tion of protec-
tive coating
Solder Component Rosin (flux core, high tin 8090-0607
replacement, content (63/37 tin/lead),
Circuit Board 18 gauge (AWG) 0.040 in.
repair wiring diameter preferred.
*For working on circuit boards; for general purpose work, use No. 555 Handle (8690-0261) and No. 4037 Heating Unit 47% — 56% W
(HP 8690-0006); tip temperature of 850 — 900°F; and Ungar No. PL113 %” chisel tip.
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Table 8-2. Schematic Diagram Notes (1 of 8)

Test point symbols. Stars are numbered or lettered for easy correlation Interconnection information.
of schematic diagrams, procedures, and locator illustrations.

The letter inside the rectangle

Arrow ctonn.ec"tu_\g s.tf..:«xr to meas- S_tar §:1oyv n :onnected ."0 id indicates circuit path continues

urement point signifies no circuit signifies measuring ai on another schematic diagram.

measuring aid provided. (metal post, circuit pad, etc.) Look for the same rectangle
provided.

on service sheet indicated by
adjacent bold number (3, in
this example.)

Plug-in connection information.
Assembly part number Socket designation for A2 assembly.

. Number indicates
Assembly name pin of socket (XA2).

Assembly designation

St AN e A
age name A2 DC REGULATOR ASSY (08708-60007) J3 not mounted

—_— on assembly A2.

XA2
SERIES I |
== REGULATOR W |
XA2 » — 8 >1—{AKI3
\ l } 53
| N |
1 . 1)
I | a1 I
1 1 1854-0071 .
l ' REFERENCE DESIGNATIONS WITHIN QUTLINED ——— - « e
ASSEMBLIES ARE ABBREVIATED FuUlL DESIGNATION IN
@ | 2 [} CLUDES 'ASSEWBLY NUMBER «g 1 OF ASSEBLY o1
- I N 'Ci)u‘?‘LE'lE E;Ez."%‘-: 10NS OF OTHER COMPONENTS ARE
! | at = gg
3 2500 pF 4 :
~ O———‘—.— Non-plug-in
v |\ connection ;
AN ' 9 information. :
7’ O_ Solder point '
I named.
Circuit b {d common / REFERENCE DESIGNATION
ircuit boa
Connector symbols within the NO PREFIX A2 ASSY
Dagger indicates borderlines of circuit assemb- A2 1
circuit change. See lies signify connections to the 3 1
section VII. assembly which are separate from J Q
) ) those made through the integral XA2 R1
Conductflng connection plug part of the assembly.
to chassis or frame. . NOT ASSIGNED

Asterisk indicates factory
selected components. (See
section V).

Value selected for best operation.
Value shown is average or most
commonly selected value.

Wire color code. Code used (MIL-STD-681) is the Reference designators deleted
same as the resistor color code. First number by circuit changes are listed
identifies the base color, second number the wider here.

stripe, and the third number the narrower stripe.

Assembly reference designator(s).

Large numbers in lower right
corners of schematic diagrams
are service sheet numbers.
They are provided for con-
List of all the reference desig- venience in tracing inter
nations on the diagram. connections.

Example: 947 ) denotes white bhase, yellow
wide stripe, violet narrow stripe.
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Table 8-2. Schematic Diagram Notes (2 of 8)

SCHEMATIC DIAGRAM NOTES

» Asterisk denotes a factory-selected value. Value shown is typical.
t Dagger indicates circuit change. See Section VII.
/] Tool-aided adjustment. O Manual control.
] Encloses front-panel designation.
r===" ; ;
) Encloses rear-panel designation.
—_—— Circuit assembly borderline.

—————— Other assembly borderline.

—————— Heavy line with arrows indicates path and direction of main signal.

Heavy dashed line with arrows indicates path and direction of main feedback.

e Indicates stripline (i.e., RF transmission line above ground).
cwW Wiper moves toward cw with clockwise rotation of control (as viewed from shaft or
knob).
? Numbered Test Point
measurement aid provided.
(D) Encloses wire or cable color code. Code used is the same as the resistor color code.

First number identifies the base color, second number identifies the wider stripe,
and the third number identifies the narrower stripe, e.g., denotes white base,
yellow wide stripe, violet narrow stripe.

L A direct conducting connection to earth, or a conducting connection to a structure
= that has a similar function (e.g., the frame of an air, sea, or land vehicle).
/;7 A conducting connection to a chassis or frame.
v Common connections. All like-designation points are connected.
Ak 12 Letters = off-page connection, e.g., [AKIN

Number = Service Sheet number for off-page connection, e.g., {2

THIS
& PAGE Number (only) = on-page connection.
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Table 8-2. Schematic Diagram Notes (3 of 8)

0sA 2 5 058

4
’
L)
4 A
1 4

®

p—
—

|
]

SCHEMATIC DIAGRAM NOTES

Indicates multiple paths represented by only one line. Letters or names identify
individual paths. Numbers indicate number of paths represented by the line.

Coaxial or shielded cable.

Relay. Contact moves in direction of arrow when energized.

Indicates a pushbutton switch with a momentary (ON) position.

Indicates a PIN diode.

Indicates a current regulation diode.

Indicates a voltage regulation diode.

Indicates a Schottky (hot-carrier) diode.

Multiple transistors in a single package—physical location of the pinsisshown in
package outline on schematic.

Identification of logic families as shown (in this case, ECL).

Indicates an opto-isolator of a LED and a photoresistor packaged together. The
resistance of the photoresistor is a function of the current flowing through the LED.
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Table 8-2. Schematic Diagram Notes (4 of 8)

m ]

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Input and Output Indicators

Implied Indicator—Absence of polarity indicator (see below) implies that the
active state is a relative high voltage level. Absence of negation indicator (see
below) implies that the active state is a relative high voltage level at the input or
output.

Polarity Indicator—The active state is a relatively low voltage level.

Dynamic Indicator—The active state is a transition from a relative low to a
relative high voltage level.

Inhibit Input—Input that, when active, inhibits (blocks) the active state outputs of
a digital device.

Analog Input—Input that is a continuous signal function (e.g., a sine wave).

Polarity Indicator used with Inhibit Indicator—Indicates that the relatively low
level signal inhibits (blocks) the active state outputs of a digital device.

Output Delay—Binary output changes state only after the referenced input (m)
returns to its inactive state (m should be replaced by appropriate dependency or
function symbols).

Open Collector Output—Qutput that must form part of a distributed connection.

8-6
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Table 8-2. Schematic Diagram Notes (5 of 8)

3-STATE

XY

X-Y
(Functional
Labels)

MUX

DEMUX

CPU

PIO

SMmi

DIGITAL SYMBOLOGY REFERENCE INFORMATION
Input and Output Indicators (Cont'd)

Three-state Qutput—Indicates outputs that can have a high impedance (dis-
connect) state in addition to the normal binary logic states.

Combinational Logic Symbols and Functions
AND—AIl inputs must be active for the output to be active.
OR—One or more inputs being active will cause the output to be active.

Logic Threshold—m or more inputs being active will cause the output to be active
(replace m with a number).

EXCLUSIVE OR—Output will be active when one (and only one) input is active.

m and only m—OQutput will be active when m (and only m) inputs are active
(replace m with a number).

LogicIdentity—Output will be active only when all or none of the inputs are active
(i.e., when all inputs are identical, output will be active).

Amplifier—The output will be active only when the input is active (can be used
with polarity or logic indicator at input or output to signify inversion).

Signal Level Converter—Input level(s) are different than output level(s).

Bilateral Switch—Binary controlled switch which acts as an on/off switch to
analog or binary signals flowing in both directions. Dependency notation should
be used to indicate affecting/affected inputs and outputs. Note: amplifier symbol
(with dependency notation) should be read to indicate unilateral switching.

Coder—Input code (X) is converted to output code (Y) per weighted values or a
table.

The following labels are to be used as necessary to ensure rapid identification of
device function.

Multiplexer—The output is dependent only on the selected input.
Demultiplexer—Only the selected output is a function of the input.
Central Processing Unit

Peripheral Input/Output

Static Memory Interface
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Table 8-2. Schematic Diagram Notes (6 of 8)

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions

1L Monostable—Single shot multivibrator. Output becomes active when the input
becomes active. Output remains active (even if the input becomes inactive) for a
period of time that is characteristic of the device and/or circuit.

G Oscillator—The output is a uniform repetitive signal which alternates between the
Juuv high and low state values. If an input is shown, then the output will be activeif and
only if the input is in the active state.

FF Flip-Flop—Binary element with two stable states, set and reset. When the flip-flop
is set, its outputs will be in their active states. When the flip-flop is reset, its outputs
will be in their inactive states.

T Toggle Input—When active, causes the flip-flop to change states.

S Set Input—When active, causes the flip-flop to set.

R Reset Input—When active, causes the flip-flop to reset.

J J Input—Analogous to set input.

K K Input—Analogous to reset input.

D Data Input—Always enabled by another input (generally a C input—see Depen-

dency Notation). When the D input is dependency-enabled, a high level at D will set
the flip-flop; a low level will reset the flip-flop. Note: strictly speaking, D inputs
have no active or inactive states—they are just enabled or disabled.

m Count-Up Input—When active, increments the contents (count) of a counter by
“m” counts (m is replaced with a number).

—m Count-Down Input—When active, decrements the contents (count) of a counter by
“m” counts (m is replaced with a number).

->m Shift Right (Down) Input—When active, causes the contents of a shift register to
shift to the right or down “m” places (m is replaced with a number).

<m Shift Left (Up) Input—When active, causes the contents of a shift register to shift to
the left or up “m” places (m is replaced with a number).

NOTE

For the four functions shown above, if m is one, it is omitted.

(Functional The following functional labels are to be used as necessary in symbol build-ups to
Labels) ensure rapid identification of device function.

8-8
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Table 8-2. Schematic Diagram Notes (7 of 8)

mCNTR

REG

SREG

ROM

RAM

mAm

Cm

Vm

Fm

DIGITAL SYMBOLOGY REFERENCE INFORMATION
Sequential Logic Functions (Cont’'d)

Counter—Array of flip-flops connected to form a counter with modulus m (m is
replaced with a number that indicates the number of states: 5 CNTR, 10 CNTR,

etc.).

Register—Array of unconnected flip-flops that form a simple register or latch.

Shift Register—Array of flip-flops that form a register with internal connections
that permit shifting the contents from flip-flop to flip-flop.

Read Only Memory—Addressable memory with read-out capability only.

Random Access Memory—Addressable memory with read-in and read-out
capability.

Dependency Notation

Address Dependency—Binary affecting inputs of affected outputs. The m prefix is
replaced with a number that differentiates between several address inputs, indicates
dependency, or indicates demultiplexing and multiplexing of address inputs and
outputs. The m suffix indicates the number of cells that can be addressed.

Gate (AND) Dependency—Binary affecting input with an AND relationship to
those inputs or outputs labeled with the same identifier. The m is replaced with a
number or letter (the identifier).

Control Dependency—Binary affecting input used where more than a simple AND
relationship exists between the C input and the affected inputs and outputs (used
only with D-type flip-flops).

OR Dependency—Binary affecting input with an OR relationship to those inputs or
outputs labeled with the same identifier. The m is replaced with a number or the
letter (the identifier).

Free Dependency—Binary affecting input acting as a connect switch when active
and a disconnect when inactive. Used to control the 3-state behavior of a
3-state device.

NOTE

The identifier (m) is omitted if it is one—that is, when there is only one dependency
relationship of that kind in a particular device. When this is done, the dependency
indicatoritself (G, C, F,or V) is used to prefix or suffix the affected (dependent) input
or output.
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Table 8-2. Schematic Diagram Notes (8 of 8)

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Miscellaneous

_[:]’ Schmitt Trigger—Input characterized by hysteresis; one threshold for positive
going signals and a second threshold for negative going signals.

Active Active State—A binary physical or logical state that corresponds to the true state of
an input, an output, or a function. The opposite of the inactive state.

Enable Enabled Condition—A logical state that occurs when dependency conditions are
satisfied. Although not explicitly stated in the definitions listed above, functions
are assumed to be enabled when their behavior is described. A convenient way to
think of it is as follows:

A function becomes active when:
¢ it is enabled (dependency conditions—if any—are satisfied)
¢ and its external stimulus (e.g., voltage level) enters the active state.

8-10




HP 11729C

SERVICE SHEET BD1
OVERALL FUNCTIONAL BLOCK DIAGRAM

PRINCIPLES OF OPERATION

General. The HP Model 11729C Carrier Noise
Test Set performs four (4) major tasks:
® Up converts an external (or internal) refer-
ence signal
® Down converts the signal under test to an
intermediate frequency (IF)
® Phase demodulates the phase noise of the
test signal using the Phase Detector Method.
— When the Phase Detector Method is used
the signal under test is phase locked to a
reference signal.
—Thesignal under test is then phase detected
against the same reference signal.
® Frequency demodulates the phase noise of
the test signal using the Frequency Dis-
criminator Method.

These four operations allow the Carrier Noise Test
Set to be used as an integral part of a phase noise
measurement system. With Option 130 installed,
the Carrier Noise Test Set has AM noise mea-
surement capabilities. The Carrier Noise Test Set
accepts test signals from 10 MHz—18 GHz, at a
level of +7 dBm to +20 dBm and —5 to +10 dBm for
test signals <1.28 GHz.

For the Carrier Noise Test Set to be completely
operational it may require one or two drive sig-
nals(a fixed 640 MHz signal and/or a tunable 5
MHz to 1280 MHz signal) that are supplied from
an external RF source.

One of the drive signals (640 MHz) can be supplied
by the Carrier Noise Test Set. The Carrier Noise
Test Set can be configured to provide an internally
generated 640 MHz signal; the 640 MHz signal is
made available by connecting the provided cable-
attenuator assembly (HP 11729-60096 or HP 11729-
60098 [Option 140] ) between two rear panel con-
nectors. The absolute system noise floor will be
degraded close-in to the carrier when using the
internally generated 640 MHz signal, compared to
the 640 MHz signal being supplied by the HP
8662A Synthesized Signal Generator.

The following discussion describes the purpose of
Service Sheets 1—6.

Service Sheet 1—Reference Up-Conversion,
Test Signal Down-Conversion and Phase
Detecting Circuits

Service Sheet 1 has all the circuitry necessary to

-

Service

up-convert the reference signal, and down-convert
and phase detect the signal under test.

The signal under test (10 MHz—18 GHz) is down-
converted to 5 MHz—1280 MHz. For test signals
from 10 MHz—1280 MHz down-converting is not
required. To achieve the down-converted signal a
fixed 640 MHz signal us up-converted to micro-
wave frequencies by being input to a comb genera-
tor (step recovery diode multiplier). The comb
generator outputs harmonics of the 640 MHz sig-
nal. One of the harmonics is selected with a pass-
band filter. The filter is user selectable from the
front panel (local) or by using the Hewlett-Packard
Interface Bus (remote). The harmonic selected is
mixed with the signal under test. The result pro-
duces a down-converted signal under test from 5
MHz—1280 MHz. The resulting signal (or direct
test signal from 10 MHz—1280 MHz) is inputto a
mixer/phase detector along with a tunable 5 to
1280 MHz signal. The end product is a dc signal
with ac components directly proportional to the
phase detected difference between the signal under
test and the tunable 5 MHz—1280 MHz signal.

All circuitry necessary for AM detecting the signal
under test, to make an AM noise measurement, is
on Service Sheet 1.

Service Sheet 2—Low Pass Filter and Low
Noise Amplifier Circuits

The dc signal from the mixer/phase detector on
Service Sheet 1 is filtered and output for connec-
tion to a spectrum analyzer.

The Low Noise Amplifier amplifies the filtered
signal so it can be seen on a laboratory spectrum
analyzer.

Service Sheet 3—Phase Lock Circuits

With the Phase Detector Method of making a
phase noise measurement, the signal under test
and the tunable 5 MHz—1280 MHz signal must
stay in phase quadrature (that is, 90 degrees out-
of-phase). A phase lock loop is used to maintain
this phase relationship.

Phase lock loops consist of the following three
components:

— A Voltage Controlled Oscillator (VCO)

— A Phase Detector

— A Loop Filter

The VCO of the phase lock loop can be either the
external RF source supplying the tunable 5 MHz—
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SERVICE SHEET BD1 (cont'd)

1280 MHz signal or it can be the device under test.
The other two components of the phase lock loop
are supplied by the Carrier Noise Test Set. The
phase detector is shown on Service Sheet 1.

The loop filter circuitry for controlling the phase
lock loop bandwidth is shown on this Service
Sheet. The main input to the Phase Lock Circuits
is from the mixer/phase detector through a low
pass filter (on Service Sheet 2). The signal from the
mixer/phase detector is input to a series of ampli-
fiers with variable gain. The gain (loop band-
width) is user selectable in local (front panel) or
remote (HP-IB) by selection of the Lock Band-
width Factor. The signal from the mixer/phase
detector is processed through the series of amplifi-
ers and the following signals are output:

— FREQ CONT DC-FM
— FREQ CONT X-0OSC

These two signals are supplied to control the fre-
quency of the VCO. The signal chosen will depend
on the tuning voltage required by the VCO. FREQ-
CONT X-OSC has an output voltage of £10 Volts
de. FREQ-CONT DC-FM has an output voltage of
+1 Volt de. When locked, the VCO will now track
these control signals.

A CAPTURE control is supplied to widen the loop
bandwidth, when first trying to acquire phase
lock. The CAPTURE control causes the gain of the
amplifiers to be fixed. The CAPTURE control
overrides any gain that was set by the Lock
Bandwidth Factor.

The LOOP TEST PORTS are used to characterize
the frequency response of the phase lock loop. This
characterization determines how much the loop
suppresses noise at different frequency offsets
from the signal under test.

Service Sheet 4—Data Input Circuits

Service Sheet 4 shows how data is input to the
Carrier Noise Test Set. The data can be input
using the front panel or Hewlett-Packard Inter-
face Bus (remote). All necessary circuitry for
encoding the front panel keys and interfacing
with the microprocessor in local is documented on
Service Sheet 4.

Service Sheet 5—Data Processing Circuits
Service Sheet 5 contains the microprocessor, ROM
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and RAM. Information entered into the Carrier
Noise Test Set is processed by this circuitry.

Service Sheet 6—Switch and LED Control
Circuits

Data is entered in local or remote (HP-IB). Next it
is processed by the circuitry shown on Service
Sheet 5, then output to the circuitry shown on
Service Sheet 6. Service Sheet 6 consists mainly of
data latches and drivers. The data output from
Service Sheet 5 is available to all latches in paral-
lel. The data in the latches is used to control the
filter switches and front panel LEDs.

TROUBLESHOOTING

The troubleshooting procedures are referenced to
the Block Diagram by a hexagon with a check-
mark and a number inside.

For example,

Test Equipment

Digital Multimeter ................. HP 3456A
Microwave Synthesized Source ..... HP 8340A
Oscilloscope .....covvvviiieennenn.. HP 1740A
Spectrum Analyzer................. HP 8566B
PowerMeter ....................... HP 436A
RF Synthesized Signal Generator...HP 8662A
(Option 003)

AM SWITCH OPERATION

The following troubleshooting will help to isolate
an AM switch problem to the Microprocessor Cir-
cuits or the Reference Up-conversion, Test Signal
Down-conversion and Phase Detecting Circuits.

AM Switch Drive Circuitry Verification

1. Removethetop cover of the Carrier Noise Test
Set.

2. Locate the AM switch. The switch on the far
right next to the IF amplifier (A10), as viewed
from the front, is the AM switch.

3. Verify +24 volts is on pin 2 (center pin of the
switch). If the voltage is correct, proceed to
step 4. If the voltage is incorrect, inspect the
switch wiring, then if necessary troubleshoot
the power supply circuitry on Service Sheet 7.

4. Monitor the voltage on pin 3 (top pin of the AM
switch) while pressing the MODE switch re-
peatedly on the front panel. The voltages meas-
ured should change as follows:
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SERVICE SHEET BD1 (cont'd)

MODE
AM Switch
AM Phase Noise
(CW or pulsed) {CW or pulsed)
pinl +0.7V +23.8V
pin 2 +23.8V +23.8V
pin 3 +23.8V +0.7V

5. Ifthevoltages measured are correct proceed to
step 6. If the voltages are incorrect, check the
wiring to the switch or the AM switch circuitry
on Service Sheet 6.

6. Check the operation of the AM switch. The
proper operating conditions of the AM switch
are listed below:

A clicking sound can be heard when the
MODE switch on the front panel is repeatedly
pushed.

The AM modulation on a microwave test sig-
nal input can be viewed from the <10 MHz
output when the AM noise measurement mode
is enabled.

MICROWAVE FILTER SWITCH
OPERATION @@

The following troubleshooting will help to isolate
a microwave filter switch problem to the Micro-
processor Circuits or the Reference Up-conversion,
Test Signal Down-conversion and Phase Detect-
ing Circuits.

NOTE
Before starting to troubleshoot be sure
to confirmthat the 640 MHz IN signalis
640 MHz +32 kHz at a level of +1 dBm
minimum.

Microwave Filter Switch Drive Circuitry
Verification

1. Removethetop cover of the Carrier Noise Test
Set.

2. Locate the microwave switch that is not prop-
erly operating. The group of switches for
bands 2 through 8 arelocated on the left side of
the instrument as viewed from the front. The
switches for bands 2 through 8 are setup con-
secutively from left to right.

The switch for band 1 is located on the right
side of the instrument as viewed from the

Service

front. If there are two (2) switches on the right
side, the switch located closest to the side of
the instrument is the switch for band one (1).

3. Verify that+24 voltsis on pin 2 (the center pin
of the switch in question).

Ifthe voltageis correct, proceed to step 4. If the
voltageisincorrect, inspect the switch wiring,
then if necessary troubleshoot the power
supply circuitry on Service Sheet 7.

4. Monitor the voltage on pin 3 (top pin of
switch). Select the button on the front panel
that controls the band in question. Select
another band to switch out the band in ques-
tion. The voltages measured should change as

follows:
Microwave Bands 2-8 Band 1
Filter
Switch | Selected | Not Selected | Selected | Not Selected
pin 1 +0.7V +23.8V | +23.8V +0.7V
pin 2 +23.8V +23.8V | +238V | +23.8V
pin 3 +23.8V +0.7V +0.7V | +23.8V

5. Ifthevoltages measured are correct proceed to
step 6. If the voltages are incorrect trouble-
shoot the wiring to the switch or the micro-
wave filter switch circuitry on Service Sheet 6.

Microwave Filter Switch Verification

6. Properoperation of the microwave filter switch
is listed below:

Input a microwave test signal at a frequency
of 400 MHz above the BAND CENTER fre-
quency of the BAND RANGE in question. The
level of the microwave test signal in band one
should be 0 dBm. In bands 2—8 the level
should be +10 dBm.

Observe the IF OUTPUT, on the front panel,
with a spectrum analyzer. A 400 MHz IF sig-
nal should be seen if the band is operating

properly.

AM NOISE DETECTOR
(Option 130 Only)

The following troubleshooting will isolate an AM
Noise Detector problem to either the Reference Up-
conversion, Test Signal Down-conversion and
Phase Detecting Circuits or the Low Pass Filter
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SERVICE SHEET BD1 (cont'd)

and Low Noise Amplifier circuits. Use the fol-
lowing test conditions to verify that the AM
Noise Detector is operating properly:

1. Connectal0GHzsignalatalevel of +10dBm
to the MICROWAVE TEST SIGNAL INPUT
connector on the front panel.

2. Pushthe MODE button until the AM, CWLED
is illuminated.

3. Disconnect cable (W5) from the AM-DET (J2)
connector on the Low Pass Filter Board As-
sembly. Connect a multimeter to the end of
cable (W5). Set the multimeter to volts de. The
voltage on the multimeter should read typi-
cally —0.8 volts dc.

4. Push the MODE button so the ¢, CW LED is
illuminated. The multimeter should now read
0 volts dec.

5. If these voltages are correct troubleshoot the
Low Pass Filter Circuits on Service Sheet 2. If
these voltages are incorrect, disconnect the
AM detector (CR2) from the AM switch (S9).
Measure the power out of port one (1) of the AM
switch. The power measured should be >+9.5
dBm.

6. Ifthe measured power is correct check the AM
detector and associated wiring. If the mea-
sured power is incorrect, refer to the AM
switch operation.

IF INPUT TO LOW PASS FILTER

The following troubleshooting will isolate an
IF problem to either the Reference Up-con-
version, Test Signal Down-conversion and
Phase Detecting Circuits or the Low Pass Fil-
ter and Low Noise Amplifier circuits.

1. Set the following initial conditions:

Carrier Noise Test Set

BAND CENTER FREQUENCY: 9.6 GHz*
LOCK BANDWIDTH FACTOR: 10k
MODE: ¢, CW

Disconnect cable from frequency control
(X-OSC or DC-FM) on the rear panel.

Microwave Source (See critical specifications in
Section I)

FREQUENCY: 10 GHz (CW)*
LEVEL: +10 dBm
MODULATION: Off

ALL OTHER FUNCTIONS: Off
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Tunable 5 to 1280 MHz Source (See critical spec-
ifications in Section I)

FREQUENCY: 400.01 MHz (CW)*
LEVEL: 0 dBm

MODULATION: Off

ALL OTHER FUNCTIONS: Off

2. Verify that the voltage out of the IF port on the
U7 mixer (Phase Detector) is 0.25 Vpp into 50
ohms.

3. If the voltage is correct troubleshoot the Low
Pass Filter and Low Noise Amplifier Circuits.
If the voltage is incorrect, troubleshoot the
Reference Up-conversion, Test Signal Down-
conversion and Phase Detecting Circuits.

PHASE LOCK DETECTOR SIGNAL

The following troubleshooting will isolate a Phase
Lock: Detector Signal problem to the Low Pass
Filter and Low Noise Amplifier circuits or the
Phase Lock Circuits.

1. Connect a 10 GHz* signal at a level of +10
dBm to the MICROWAVE TEST SIGNAL
INPUT connector (J6) on the front panel.

2. Connect a 400.1 MHz* signal at a level of —40
dBm tothe 5to 1280 MHz INPUT connector on
the front panel.

3. On the front panel select the BAND RANGE
with a BAND CENTER frequency of 9.6 GHz*.
Enable ¢, CW MODE and a Lock Bandwidth
Factor of 100.

4. On the Low Pass Filter Board Assembly dis-
connect cable (W10) at LNA (J4).

5. On the A7 Power Supply Board Assembly dis-
connect cable (W6) to the PHASE LOCK IN
connector J9.

6. Connect cable W6 to a spectrum analyzer.
Measure the power of the 100 kHz beat note.
The power should be —48 dBm typical.

7. If the power is correct troubleshoot the Phase
Lock circuits on Service Sheet 3. If the power is
incorrect troubleshoot the Low Pass Filter and

*Use the following procedure if the 9.6 GHz BAND CENTER
frequency is not installed:

—Select an available BAND RANGE.

—Set the microwave source to 400 MHz above the BAND
CENTER frequency of the BAND RANGE selected.

—The tunable 5 to 1280 MHz source is left set to 400.01 MHz.
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SERVICE SHEET BD1 (cont'd)

Low Noise Amplifier circuits on Service
Sheet 2.

BANDWIDTH CONTROL

The following troubleshooting will isolate a band-
width control problem to either the Microproces-
sor Circuits or the Phase Lock Circuits.

On the A9 Microprocessor Board Assembly moni-
tor the TTL logic levels at J2 pins 4,6 and 8 while
changing the Lock Bandwidth Factor on the front
panel. The TTL logic levels should be as shown
below:

Lock Bandwidth Factor

A9 Microprocessor Board
1 10 | 100 | 1k | 10k

0 0 0 0 1 J2 pin 4
0 0 1 1 0 J2 pin 6
0 1 0 1 0 J2 pin 8

Ifthelogiclevels areincorrect troubleshoot the A9
Microprocessor Board Assembly. If the logic lev-
els are correct troubleshoot the Phase Lock
Circuits.

CAPTURE CONTROL &@D

The following troubleshooting will isolate a Cap-
ture Control problem to either the Microprocessor
Circuits or the Phase Lock Circuits.

On the A9 Microprocessor Board Assembly moni-
tor the TTL logic level at J2 pin 10 with the CAP-
TURE button, on the front panel, pressed and
released.

The logic level should be:
Capture released = 1
Capture pressed = 0

If the logic level is incorrect troubleshoot the
Microprocessor circuits. If the logiclevel is correct
troubleshoot the Phase Lock Circuits.

OUT-OF-LOCK CONTROL @®

The following troubleshooting will isolate an Out-
of-Lock Control problem to either the Micropro-
cessor circuits or the Phase Lock circuits.

1. Connect a signal of 10 GHz* at a level of +10
dBm to the MICROWAVE TEST SIGNAL
INPUT connector on the front panel.

2. Connect a signal of 400 MHz* at a level of 0
dBm to the 5—1280 MHz INPUT connector on
the front panel.

Service

3. Onthe Carrier Noise Test Set select the BAND
RANGE with a BAND CENTER frequency of
9.6 GHz*. Press the MODE button to enable @,
CW. Select a LOCK BANDWIDTH FACTOR
of 100.

4. Press and release CAPTURE, on the Carrier
Noise Test Set, to phase lock the microwave
source (D.U.T.) to the tunable 5 to 1280 MHz
source.

Ifthe sources do not phase lock (green bar does
not remain illuminated on the front panel
phase lock indicator) the tunable 5 to 1280
MHz source must be tuned closer in frequency
to the IF frequency (fir = four — foand conter
frequency). Press CAPTURE while tuning the
tunable 5 to 1280 MHz source in 1 kHz steps.
Watch the phase lock indicator on the Carrier
Noise Test Set. When the LED’s on the indica-
tor all light up, reduce the resolution of the
tunable 5 to 1280 MHz source by a factor of 10.

NOTE
Connect the spectrum analyzer to the
<10 MHz OUTPUT, on the Carrier Noise
Test Set, if difficulties occur in determin-
ing the direction to tune the tunable 5 to
1280 MHz source to acquire phase lock.

The signals displayed on the spectrum
analyzer represent the frequency differ-
ence between the two inputs to an inter-
nal mixer/phase detector in the Carrier
Noise Test Set. The signals will decrease
in frequency to dc when tuning towards
phase lock and increase in frequency
when tuning away from phase lock.

Press CAPTURE and tune in this reduced
resolution. Watch the red LEDS on the Carrier
Noise Test Set phase lock indicator step
through one side of the display — to the green
bar — then to the other side of the display.
Again reduce the resolution on the tunable 5 to
1280 MHz source by a factor of 10. Tunein this
finer resolution until the green LED is illumi-
nated. When the green LED is illuminated
release CAPTURE.

*Use the following procedure if the 9.6 GHz BAND CENTER
frequency is not installed:

— Select an available BAND RANGE.

— Set the microwave source to 400 MHz above the BAND
CENTER frequency of the BAND RANGE selected.

— The tunable 5 to 1280 MHz source is left set to 400 MHz.
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SERVICE SHEET BD1 (cont’d)

5.

On the A9 Microprocessor Board Assembly
monitor connector J2 pin 12 with a multime-
ter. The microwave source and the tunable 5 to
1280 MHz source should be phase locked.
When phase locked 5 volts de should be mea-
sured at J2 pin 12.

Now increase the tunable 5 to 1280 MHz source
by 500 kHz. The microwave source and the
tunable 5 to 1280 MHz source should no longer
be phase locked. Measure the voltage at J2 pin
12 again it should be 1 volt dc typically.

If the voltages measured at J2 pin 12 were
found to be incorrect, troubleshoot the phase
lock circuits. If the voltages were correct,
troubleshoot the microprocessor circuits.

NAM (Not AM)

The following procedure will help to determine if
the “not AM” control signal is being enabled by
the Switch and LED Control Circuits.

1.

Ifthe “not AM” control signal is being enabled
the AM, CW annunciator will be illuminated
when the MODE button on the front panel is
pressed.

Ifthe AM, CW annunciator will not light mea-
sure the voltage at A2J1 pin 25. A2J1 is
located on the A2 assembly, which is the
printed circuit board attached to the rear of the
center front panel. To service the A2 assembly
the center front panel is removed in the follow-
ing manner:

a. Remove the plastic strip on the.top of the
front panel.

b. Removethetwo screwsthathold the top of
the center front panel in place.

c. Remove the two screws that hold the bot-
tom of the center front panel in place.

d. Pull the panel out slowly.

e. Tore-install the panel reverse the steps for
removing the panel.

When AM, CW is enabled the voltage mea-
sured should be +2.4 voltsdc. When AM, CW is
not enabled the voltage should be +4.3 volts
de.

Ifthe AM, CW annunciator will not light and
the voltageisincorrect troubleshoot the Switch
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and LED Control Circuits. If the AM, CW
annunciator will light and the voltage is cor-
rect troubleshoot the Front Panel Key and
Display Board Assembly.

N¢PU (Not Phase Pulse)

The following procedure will help to determine if
the “not phase pulse” control signal is being
enabled by the Switch and LED Control Circuits.

1.

Ifthe “not phase pulse” control signal is being
enabled the ¢, PULSE annunicator will be
illuminated when the MODE button on the
front panel is pressed.

If the ¢, PULSE annunciator will not light
measure the voltage at A2J1 pin 43. A2J1ison
the A2 assembly, which is the printed circuit
board located on the rear of the center front
panel. To service the A2 assembly the center
front panel is removed in the following manner:

a. Remove the plastic strip on the top of the
front panel.

b. Removethetwo screwsthathold the top of
the center panel in place.

c. Remove the two screws that hold the bot-
tom of the center panel in place.

d. Pull the panel out slowly.

e. Tore-install the panel reverse the steps for
removing the panel.

When ¢, PULSE is enabled the voltage mea-
sured should be +2.4 volts dc. When ¢, PULSE
is not enabled the voltage measured should be
+4.2 volts dec.

Ifthe ¢, PULSE annunciator will notlight and
the voltageisincorrect troubleshoot the Switch
and LED Control Circuits. If the ¢, PULSE
annunciator will light and the voltage is cor-
rect troubleshoot the Front Panel Key and
Display Board Assembly.

NAMPU (Not AM Pulse)

The following procedure will help to determine if
the “not AM pulse” control signal is being enabled
by the Switch and LED Control Circuits.

If the “not AM pulse” control signal is being
enabled the AM, PULSE annunciator will be
illuminated when the MODE button on the
front panel is pressed.
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HP 11729C Service

A12 ASSEMBLY

TTTTER Y

MP5 and 6 (Circuit Side)

! Figure 8-14. HP-IB Interconnect Board Assembly Component Locations

A2 ASSEMBLY

Figure 8-15. Front Panel Key and Display Board Assembly compo_nem Locations
8-25/8-26
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HP 11729C Service

SERVICE SHEET 5 (cont'd)

Table 8-7. Signatures for Verifying Microprocessor, ROM, RAM and Data Buffer Operation

Pin u3 u4 us u7 us U16 ut7 u1g U36 u37
1 5A86 — —_— — H826 UHU1 — 0000 UHU1 | UHU1
2 60H5 U9uUs — — AF9P - — H826 S8AFA 7997
3 00H6 5A86 — — 00H6 — — UHU1 3915 718H
4 AF9P 60H5 - — 3A56 - — CP56 55F6 91C9
5 H826 00H6 —_ - —_ 1HCU — — 630C FH20
6 CP56 AF9P 0000 —_ — 1HCU — 1P44 9U26 | HA4H
7 1P44 H826 — —_ — F69F - - 4A9C | HCAH
8 9900 CP56 9900 - — 4732 P04P 9900 6386 507U
9 7997 1P44 1P44 — -_ 2567 — - 83F2 C8H9

10 718N 9900 CP56 — —_ 4A99 UHU1 _

11 91C9 7997 H826 - — U9U8 | UHU1 — 83F2 83F2

12 - 718H AF9P PO4P — —_ _ 9900 6386 6386

13 FH20 91C9 00H6 | UHU1 | 1HCU 0000 1HCU — 4A9C 4A9C

14 HA4H — 60H5 - 3361 - - 1P44 9U26 9U26

15 HCAH | FH20 5A86 — 6978 2PC1 — — 630C 630C

16 5U7U HA4H C320 - — 1HCU — CP56 55F6 55F6

17 C8H9 | HCAH | ACUH — — 1HCU — UHU1 3915 3915

18 4C46 5U70 | 1HU2 - _ — — H826 8AFA | 8AFA

19 1HU2 C8H9 2567 — — — — 0000 - —

20 P04P 2PC1 U9us — — 4C46 — - - —

21 UHU1 — "4A99 — — 3A56 — - - -

22 ACUH — 4732 — — 1HCU — — — —

23 C320 — F69F - — FPOF — - - —_

24 —_ - 83F2 - — — — — — -

25 — — 6386 — — - - - - -

26 — - 4A9C — — — — — - -

27 — — 9U26 - — - — — — -

28 - —_ 630C - — — — — — -

29 — — 55F6 — - - — - - —_

30 — — 3915 - — — — - — -

31 —_ — 8AFA — — — - - - -

32 — — UHU1 - — — — — - -

Turn the Carrier Noise Test Set off and disconnect
the Timing Pod.

Reset the Diagnostic Switch A9S2 to the Normal
Operation position shown below:

Diagnostic Switch $2 Normal Operation Logic Level

W N =
Ptk pd
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HP11729C Service

SERVICE SHEET 6 (cont'd)
Table 8-10. Signatures Verifying Microprocessor and Relay Circuitry Operation (2 of 3)
Pin U25 U26 u27 u29 u3o u31 u3s u41
1 H344 3819 79C0 28H1 HUC9 2077 UHU1 | AHFC
2 UF5F 673F - - - - 9130 —
3 9130 9130 9130 — - - 7097 —_
4 8A90 8A90 8A90 - — —_ 8A90 -
5 F4U9 28H1 - - — — HPCP —
6 HP61 2F86 - 356P F206 3HF8 | HUH9 C074
7 HUH9 | HUH9 | HUH9 —_ - - 586A -
8 PPF7 PPF7 PPF7 — — — PPF7 -
9 4H18 H10U - - | = - 1P1U —
11 — - - — — — 83F2 —
12 F5H3 8494 - — — — 6386 -
13 1P1U 1P1U 1P1U — - - 4A9C -
14 586A 586A 586A - - — 9U26 —
15 A55P HUC9 - — - — 630C -
16 09AA 2077 - —_ - — 55F6 —
‘ 17 HPCP | HPCP | HPCP - — — 3915 —
| 18 7097 7097 7097 —_ - - 8AFA -_
19 5C41 AHFC — — — — U585 —
Table 8-10. Signatures Verifying Microprocessor and Relay Circuitry Operation (3 of 3)
Pin u42 u43 U44 u47 u48 u49 Uso Us4 Us5 Us6 us7
1 |UF5F | 8494 | — — — — — | 09AA | F4U9 | 673F | 5C41
2 - — — | 9130 | 9130 | 9130 | 9130 | — - - —
3 — — |09AA | — - - - - - — -
4 — — 1415 | 7097 | 7097 | 7097 | 7097 | — - - -
5 — — |F4U9 | — - - — - - - —
6 P1P3 | 992C | H946 | 8A90 | 8A90 | 8A90 | 8A90 | 1415 | H946 | 7A83 | 46UP
8 — — | 46UP | — — — - - - — -
10 — — 7A83 | HPCP | HPCP | HPCP | HPCP| — — — —
11 — — | 673F | — — - - - - —_ —
12 - — | 992C {HUH9 |HUH9 |HUH9 |HUH9| — - - —
13 - — | 8494 | — - — — - - — -
14 - - — | 586A | 586A | 586A | 586A | — - — —

Turn the Carrier Noise Test Set off. Disconnect the Timing Pod.

Reset the Diagnostic Switch S2 to the normal operation position shown as follows:

Diagnostic Switch 2 Normal Operation Logic Level

w00 N
Pt pd
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Figure 8-21. Front Panel Key and Display Board Assembly Component Locations
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HP 11729C Appendix A

APPENDIX A
Phase Noise Measurement Correction Factors

Once the phase noise measurement system is set up, calibrated and the signal at the
NOISE SPECTRUM OUTPUT is measured on a spectrum analyzer, correction factors are
added to express the output in terms of £ (f). £(f) is defined as follows:

power density (in one phase modulation sideband)

L) = :
total signal power

This appendix explains the correction factors, that are summed with the measured noise

level to give the actual amount of phase noise.

NORMALIZATION TO 1 Hz EQUIVALENT NOISE BANDWIDTH

A spectrum analyzer’s resolution bandwidth is not necessarily equivalent to the noise
bandwidth. It is possible for a spectrum analyzer to have a resolution bandwidth which
equals the noise bandwidth. The Fast Fourier Transform (F.E.T.) spectrum analyzeris one
example where the resolution bandwidth of the spectrum analyzer equals the noise band-
width. The noise bandwidth is defined as the bandwidth of an ideal rectangular filter
having the same power response as the actual IF filter in the spectrum analyzer. The
definition of £ (f) requires normalization of the single sideband phase noise to an equival-
ent 1 Hz noise bandwidth. For a first approximation, most Hewlett-Packard spectrum
analyzers have a noise bandwidth approximately 1.2 times the nominal 3 dB resolution
bandwidth setting. Therefore the resolution bandwidth multiplied by 1.2 is the equivalent
noise bandwidth.

The equivalent noise bandwidth is expressed as a 1 Hz equivalent noise bandwidth by
using the relationship shown below:

Correction factor to convert the spectrum analyzer’s resolution bandwidth to a 1 Hz
equivalent noise bandwidth = 10 log [(BW X 1.2)/1 Hz].

where: BW is the resolution bandwidth in Hz that the spectrum analyzer is set to during
the measurement.

Therefore, the resolution bandwidth used to make the phase noise measurementis normal-
ized to a 1 Hz equivalent noise bandwidth by the following equation:

Correction factor to convert the spectrum analyzer’s resolution bandwidth to a 1 Hz
equivalent noise bandwidth = 10 log (BW X 1.2).

The 1 Hz equivalent noise bandwidth correction is then subtracted from the measured
noise level.

This correction factor is for Hewlett-Packard spectrum analyzers only. If another spectrum
analyzer is being used, the noise bandwidth of that spectrum analyzer will have to be
determined. The 1 Hz equivalent noise bandwidth can then be calculated, for the resolution
bandwidth being used to make the phase noise measurement.

NOTE
For best accuracy, the equivalent noise bandwidth should be measured.
Hewlett-Packard has an application note that describes how to measure the
equivalent noise bandwidth. To receive the application note order AN 150-4
using part number HP 5952-1147.

A-1




Appendix A HP 11729C

CALIBRATION ATTENUATION

Theresponse of the system (Mixer/Phase Detector, Low Pass Filter and Low Noise Ampli-
fier) is calibrated before each phase noise measurement. The 5 to 1280 MHz input is offset
from the frequency of the IF output (signal under test minus the center frequency of the
Band Range chosen). This produces a beat note signal at the NOISE SPECTRUM OUT-
PUTS. From this beat note signal, the mixer/phase detector constant K¢ is determined. K¢
is the slope of the sine wave at the zero crossings.

Attenuation is added during the calibration process to avoid overloading the Low Noise
Amplifier (LNA) or the baseband spectrum analyzer. The LNA is designed to amplify
lower level signals, not high level beat notes. Also, best accuracy is obtained if the spectrum
analyzer settings are not changed during calibration and measurement. This can be
accomplished by setting the attenuation, so the noise floor will be in the upper portion of
the spectrum analyzer display.

The amount of attenuation added in the R path (5 to 1280 MHz signal) of the mixer/phase

detector is translated to the output. Thus, the attenuation applied to the 5 to 1280 MHz

input reduces the mixer/phase detector output by that amount. After calibration the
_ attenuation is removed and a noise measurement is made. The amount of attenuation
Sk added during calibration must be subtracted from the measured noise level.

£ (f) CONVERSION FACTOR

Two signals at identical frequencies and nominally 90 degrees out of phase (known as
phase quadrature) are input to the mixer/phase detector. At quadrature, the output spec-
trum of the mixer/phase detector is the sum of the inputs, which is filtered out, and a dc
signal with a small fluctuating ac voltage. The small fluctuating ac voltage is linearly
proportional to the fluctuating phase difference between the input signals.

The mixer/phase detector has a conversion factor, K¢ that is called the phase detector
constant. This K¢ factor is the ratio of the ac voltage fluctuations, out of the mixer/phase
detector, and the phase fluctuations between the two signals input to the mixer/phase
detector. ’

A beat note condition is set up during calibration for use in determining the K¢ phase
constant or V peak. The value of K¢ is equal to the slope of the sine wave output from the
mixer/phase detector when a beat note is present. The slope of a sine wave at the zero
crossings is-equal to the peak amplitude of the signal. A spectrum analyzer measures the
root mean square value of a signal instead of the peak amplitude. The equation ‘“V peak =
V2 X V rms” is used to correct the spectrum analyzer reading. The preceding equation
expressed logarithmically to correspond to the power readings on the spectrum analyzer is

as follows:
10 lOg(Vpeak)2 =10 IOg(\/Q Vime)?
= 10 log Vyms2 + 10 log (v/2)2
=10 log Vyps2 + 3dB

The logarithmically expressed equation shows that the spectrum analyzer display is 3dB
‘ less than the peak signal. Since £ (f) is the ratio of the power in one phase modulation side
j band to the power in the carrier, 3 dB is subtracted from the noise power level on the
’ spectrum analyzer display. '

When the two inputs to a mixer arein phase quadrature and the sum productis filtered out,
the mixer operates as a phase detector. All energy in the phase modulated sidebands is
detected by the mixer. The detected phase modulation sidebands represent the phase
modulation on the test signal (to within 0.2 dB) when the following condition is met:

The energy in the phase modulation sidebands of the reference signal, is at least
15 dBm lower, than the energy in the phase modulation sidebands of the test
signal.
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. NOTE
When the noise of the reference signal is less than 15 dB below the test
signal, the measurement error will have to be determined. To determine the

measurement error, use the following formula:
Loor— L gus
error (dB) = 10log (1 + antilog ——MTF—

L ;ef = noise power of the reference
L Jut = noise power of the device under test

The error has been tabulated in the following table for several values of the
noise power differences.

L gut — Lref (AB) o |1 | 2|38 1| 4|5 |10]|15
correction (dB) 30 | 25 |21 |18 (15|12 |04 | 0.2

The output of the mixer is then the spectral density of the phase modulation sidebands on
the test signal frequency which is called S¢(f). A more familiar quantity is the ratio of the
energy in one phase modulating sideband to total power in the test signal, £ (f). To convert
from S¢(f) to £ (f) we use the following equation:

L) =1/2 S¢(f)
Therefore another 3 dB is subtracted from the measured noise power level.

The total £ (f) conversion factoris —6 dB. For the £ (f) conversion factor subtract 6 dB from
the measured noise level.

CORRECTION FOR LOG AMPLIFIERS AND PEAK DETECTORS IN ANALOG
SPECTRUM ANALYZERS

The spectrum analyzer’s detection system is optimized for sine waves; for noise measure-
ments some corrections must be made. In most analog spectrum analyzers there is a log
amplifier followed by a peak detector. A peak or envelope detector used to measure random
noise results in a reading lower than the true rms value of the average noise (typically
about 1.05 dBlower). The log shaping tends to amplify noise peaks less than the rest of the
noise signal, resulting in a detected signal which is smaller than its true rms value. The
correction for the log display mode combined with the detector characteristics gives a total
correction for Hewlett-Packard analog spectrum analyzers of 2.5 dB. The correction of 2.5
dBis added to any random noise measured in the log display. For spectrum analyzers other
than those made by Hewlett-Packard, the correction factor for the log amplifier and peak
detector will have to be determined.

FREQUENCY DISCRIMINATOR CORRECTION FACTOR

The frequency discriminator method outputs a voltage variation proportional to the fre-
quency deviations of the signal under test. The proportionality of the discriminator output
changes linearly with frequency offsets from the carrier. Calibration is performed at one
modulating frequency to find the sensitivity of the discriminator. The discriminator output
is then normalized for all modulating frequencies with the following equation:

Correction to convert frequency fluctuations at any offset to £ (f) = —20 log (foe/fcal)
where:
fca1 is the modulating frequency used to calibrate the frequency discriminator.

f,¢r is the modulating frequency where the phase noise information is desired (offset
frequency from the carrier).
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FREQUENCY DISCRIMINATOR CORRECTION FACTOR (cont'd)

After the frequency discriminator is calibrated at one frequency (f.5]) and the phase noise
information is measured at the desired offset frequency from the carrier (f,g), the correction
factor is calculated. Insert the calibration frequency (f.5)) and the modulating frequency
offset (foff) into the above equation. Sum this quantity with the measured noise level.
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APPENDIX B
Phase Lock Loop Characterization

A Phase Lock Loop forces the voltage controlled oscillator (VCO) to phase-track the
reference for frequency offsets less than the bandwidth of the Phase Lock Loop. This
tracking inside the phase lock loop bandwidth results in suppression of phase noise at the
output of the phase detector. This property normally limits a phase noise measurement to
offsets from the carrier greater than the loop bandwidth. However, the Carrier Noise Test
Set enables the Phase Lock Loop to be characterized. When the phase lock loop is charac-
terized the bandwidth of the phase lock loop and the amount of noise suppression within
the phase lock loop can be determined. '

The Carrier Noise Test Set’s Loop Test Port Input allows a signal—for example, a random
noise source, a tracking generator or a variable frequency sine wave—to be applied to the
loop. Then, by measuring the response of the loop to the signal being input, the transfer
characteristic of the phase lock loop can be determined. During characterization, the VCO
and reference remain locked and in quadrature; that is, the loop is characterized in the
same state that it was in during the phase noise measurement. ‘

The characterized phase lock loop yields two important pieces of information, the phase
lock loop bandwidth and the amount of noise suppression within the phase lock loop. The
loop bandwidth designates the offset frequencies for which an uncorrected phase noise
measurement can be made. The measured loop noise suppression versus offset frequency is
used to correct the value of noise measured on the device under test, when the measurement
was made inside the loop bandwidth.

PROCEDURE

The following discussion describes two methods for determining the loop transfer charac-
teristic of the phase lock loop.

Use the following procedure when the signalinput at the LOOP TEST PORT IN connector
is from a random noise source or a tracking generator:

1. Calculate the nominal loop bandwidth using one of the following formulas. The for-
mula used will depend on the method used for phase locking.

LBF X fgyu:
nominal loop bandwidth = —————
1010
(Using the 10 MHz crystal

oscillator, that drives the
640 MHz reference, for
phase locking. The crystal
must have a tuning range
of one (1) part in 107 Hz.)

LBF X FM peak deviation
nominal loop bandwidth =
1038
(Using the DC-FM of the
5 to 1280 MHz tunable

source for phase locking)

LBF = Lock Bandwidth Factor
fqut = Frequency of device under test
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With the nominal loop bandwidth known it will be easier to set the controls on the spectrum
analyzer to view the loop transfer characteristic.

2. When determining the loop transfer characteristic, the loop must be in the same
condition it was in when the phase noise measurement was made. For example, the loop
should be locked and in phase quadrature; the Lock Bandwidth Factor must be set to the
same position it was set to during the phase noise measurement.

3. Using a random noise source or tracking generator, input a signal at the LOOP TEST
PORT IN connector, on the rear panel of the Carrier Noise Test Set. Adjust theinputlevel,
so the front panel phase lock indicator displays the center green LED with a red LED on
either side.

4. Connectthe LOOP TEST PORT OUT connector, on the rear panel of the Carrier Noise

Test Set, to a spectrum analyzer with an appropriate frequency range and bandwidth.

Adjust the spectrum analyzer controls, such as frequency span, to view the loop transfer

i characteristic. The nominal loop bandwidth, calculated in step 1, should give a good
b indication of where to set the frequency span.

5. Determine the amount of noise suppression using the following example:

Figure D-1 shows a typical phase lock loop transfer characteristic, with a
bandwidth of about 90 Hz. At a 10 Hz offset, the loop suppresses the noise 20
dB. Prior to adding the signal, the device under test yielded a noise mea-
surement of —90 dBc/Hz at 10 Hz. The loop noise suppression correction is
added to this number, yielding the actual phase noise of the device under

test at a 10 Hz offset:

measured noise level: —90 dBc/Hz
loop suppressed noise: +20 dB
actual noise level: —70 dBc/Hz

10 dB/division

1 | 1 i
25 50 75 100 125

Frequency (Hz)

Figure B-1. Typical Phase Lock Loop Filter Transfer Characteristic.
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PROCEDURE

Use the following procedure when the signal input at the LOOP TEST PORT IN connector
is from a signal source that does not track the spectrum analyzer.

1. Calculate the nominal loop bandwidth using one of the following formulas. The for-
mula used will depend on the method used for phase locking.

LBF X £

nominal loop bandwidth =
1010

(Using the 10 MHz crystal
oscillator, that drives the
640 MHz reference, for
phase locking. The crystal
must have a tuning range
of one (1) part in 107 Hz.)

LBF X FM peak deviation
103

nominal loop bandwidth =

(Using the DC-FM of the
5 to 1280 MHz tunable
source for phase locking)

LBF = Lock Bandwidth Factor
faut = Frequency of device under test

With the nominal loop bandwidth known it will be easier to set the controls on the spectrum
analyzer to view the loop transfer characteristic.

2. When determining the loop transfer characteristic, the loop must be in the same
condition it was in when the phase noise measurement was made. For example, the loop
should be locked and in phase quadrature; the Lock Bandwidth Factor must be set to the
same position it was set to during the phase noise measurement.

3. Using the signal source, input a signal at the LOOP TEST PORT IN connector, on the
rear panel of the Carrier Noise Test Set. Adjust the input level, so the front panel phaselock
indicator displays the center green LED with a red LED on either side.

4. Connectthe LOOP TEST PORT OUT connector, on the rear panel of the Carrier Noise
Test Set, to a spectrum analyzer with an appropriate frequency range and bandwidth.

5. Plot the loop transfer characteristic by taking point to point readings starting at 0 Hz
and going out to the loop bandwidth limit. The offset from point to point is up to the user.
The spectrum analyzer may have to be adjusted each time a reading is taken for best
accuracy.

6. Determine the amount of noise suppression using the following example:

Figure B-1 shows a typical phase lock loop transfer characteristic, with a
bandwidth of about 90 Hz. At a 10 Hz offset, the loop suppresses the noise 20
dB. Prior to adding the signal, the device under test yielded a noise mea-
surement of —90 dBc/Hz at 10 Hz. The loop noise suppressmn correction is
added to this number, yielding the actual phase noise of the device under
test at a 10 Hz offset:

measured noise level: —90 dBc/Hz
loop suppressed noise: +20 dB
actual noise level: —70 dBc/Hz
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