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Safety Considerations

SAFETY CONSIDERATIONS

HP LL729C

The WARNING sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in 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

GENERAL
This product and related documentation must be
reviewed for familiafization 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 sourca 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 result in
personal injury. (Grounding one conductor of a
two conductor outlet is not sufficient protection. )

In additioD, 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 made inoperative
and be secured against any unintended operation,

If this instrument is to be en ergrzed 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

while protective covers are removed. Energy avail-
able at many points hBY, 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).

Indicates hazardous voltages.

Indicates earth (ground) terminal.

I
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Figure | -f . HP Model | | 72gg Carrier iloise Test Set with Accessories Supplied

HP 11729C

CABLE AND ATTENUATOR

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

SMA TERMINATION

POWER CABLE

BNC TERMINATION

The 50O termination is in-
stalled on the IF OUTPUT
port as shown in the Photo-
graph.

1-0
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sEcTloN I

GENERAL INFORMATION

1-1. INTRODUCTION
This manual contains information required to
install, operate, test, adjust and servicethe Hewlett-
Packard Model LL7?;}C Carrier Noise Test Set.
Figure 1-1 shows the Canier Noise Test Set with
all of its externally supplied accessories.

The Carrier Noise Test Set Operating and Serviee
manual has eight sectiorls" TEe subjects addressed
are:

Sectiotr I, General Information
Section If, fnstallation
Section III, Operation
Section fV, Performance Tests
Sectiotr V, Adjustments
Section VI, Replaceable Parts
Section VII, Manual Changes
Section VIIf, Service

Listed on the title page of this manud, below the
glanual part number, is a microfiche part number.
This number rnay be used to order 100 i rso millime-
tre (4 x 6 inch) microfilm transparencies of this
manual. Each microfiche contains up to g6 photo-
duplicates of the manual pages. The microfiche
pack_age also includes the latest Manual Chang:es
supplement, as well as all pertinent Service Notes.

1-2. SPECIFICATIONS
fnstrument 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 listei
in Tabl e L-2. supplemental characteristics are not
warranted specifications, but are typical charac-
teristics included as additional information for
the user. rvpical system performance when using
the Carrier Noise Test Set with the Hp 86624 oi
8663.4. t: gtnen in Table 1-8.

1.3. SAFETY CONSIDERATIONS
This product is a Safety Class I instrument, that
is, one provided with a protective earth terminal.
The Canier 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 r 

"o*-mary of the safety information. Safety informa-
tion for installation, operation, performance test-
iTg, adjustment, or service is 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 disits and the
letter are the serial number prefr.x. fhe last frve
disits are the suffix. The prefix is the same for
identical instruments; it changes only when a con-
figuration change is made to the instrumbnt. The
suffix however, is assigned sequentially and is
different for each instrument. The contettls 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 piefix that is
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 Change.s supplement. The suppie*ent
contains *change information" that explains how
to adapt this manual to the newer inshrment.

In addition to change information, the supplement
may contain information for comecting errors in the
manual. To keep themanual as currentand as accu-
rate as possible, Hewlett-Packard recommends that
you periodically request the latest Manual Changes
supplement. The supplement is identified with tfte
manual print date and part number, both of which
appear on the manual titte page. Complimentary
copies of the supplement are avaihble from
Hewlett-Packard.

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

1.6. DESCRIPTION
The Hewlett-Packard Model 1 1 Tzg9Carrier 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:
o Up converts an external (or internal) reference

signal.

1-1
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DESCRIPTION (cont'd)
o Down converts the signal under test to an inter-

mediate frequency (IF).
o Phase demodulates the phase noise 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.

o 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
rnethods of making phase noise measurements:

. Phase Detector Method

. Frequency Discriminator Method

The number of drive sigpals 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 (HF LL729-60096 or HP IL729-60098
[Option 140J ) 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:

Drive
Signals

Phase Detector

Method

Frequency

0iscriminalor Method

Frequency Bange ol

Signal Under Test

Frequency Bange of

Signal Under Test

l0 MHz to

t,28 GHz

l.28GHz to
l8 8Hz

l0 MHz to

|.28 G]lz

|.ZB 8Hz to

l8 8Hz

Fixed
64A MHz

Tunable
5 MHz-
1280 MHz

Not
Needed

x

x

X

Not
Needed

Not
Needed

X

Not
Needed

X : Drive signal is used

L-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-L280 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:
SHl, AH1, T5, TEO, L3, LEO, SR1, RLl, PP1, DCl,
DT0, and C0. The Carrier Noise Test Setinterfaces
with the bus via three-state TTL eircuitry. An
explanation of the compatibility code can be found
in IEEE Standard 488 (1978), "IEEE Standard
Digital Interface for Programm able 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 L.28 GHz to 3.2 GHz"

Option 007. Option 007 has two bands installed, 10
MHz to 1.28 GHz and 3.2GHzto5.76 GHz.
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Electrical Options (cont'd)
option 011. Option 011 has two bands installed, 10
MHz to 1.28GHz and 5.76 GHz to 8.32GH2.

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 bands installed, 10
MHz to 1 .28 GHz and 10.88 GHz to 13.4 4 GHz.

option 023. Option 023 has two bands installed, 10
MHz to 1.28 GHz and L3.44 GHz to 16.00 GHz.

optio n 027 .OptionD?7 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 offr.ce using the part
numbers included in each of the following
paragraphs.

Instrument Slide Kit (option 160). The Canier
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 L4g4-002G.

Fronl Handle Kit (oplion 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 g0g). 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-gGT4.

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 a rack flange kit packaged together. The Rack
Flange and Front Panel Combination Kit part
number is HP b0Gl-gBTS.

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
configuratiors, 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
L0a/L20 Yac operation. This fuse has a 0.bA rat-
ing and is for reconfiguring the instrument for
22A/240 Vac operation.

c. A 50 ohm 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
46L R8020 .

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

d. The Carrier Noise Test Set has two corr€c.
tors on the rear panel labeled 640 MHz oUT and
640 MHz IN. The 640MHz OUT is connected to the
640 MHz IN to confrgure the internally generated
640 MHz signal for use durin g a measurement. A
cable-attenuator assembly (HP rL729-60090 or HP
LL729-60098 [Option 1a0] 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 50o 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 b MHz-
1280 MHz signal or both) that are supplied from
an external RF source. Critical specifications of
the RF'souree are in Table L-4 in this section.

If desired the 640 MHz drive signal ean 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 ll7zg-
60096 or HP LL729-60098 [option 140J ) supplied
with the instrument. The absolute system noise
floor will be degraded close-in to the carrier when

1-3
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EQUIPMENT REQUIRED BUT NOT
SUPPLIED (cont'd)

using the internally generated 640 MHz signal,
compared to the 640MHzsignal being supplied by
the HP 8662A Synthesized Signal Generator.

The following table lists the coaxial cables required
to connect the Carrier Noise Test Set to the HP
86624 or 8663A Synthesized Sienal Generators.
Also listed are the cables necessary to connect the
Carrier Noise Test Set,to a spectrum analyzer.

HP LL729C

HP

Parl ifo. 0escription
Use on Carrier
lloise Test Set

111708 BNC(M)-BNC(M
(24 inches)

5 to 1280 MHz
INPUT

11170c BNC(M)_BNC(M)
(48 inches)

&10 MHz IN
FREQ-CONTDC-FM
FREQ-CONTX-OSC
NOISE SPECTRUM
<10 MHz OIIIPLIII
<1 MHz OUTPLIT

Table l -1. Specifications I ol 2l

Electrical Gharacteristics Performance Limits Conditions

TEST SI8]{AL
Frequency Ranget

Band Center
Frequencies

10 MHz ta 18 GHz

l.92GHz
4.48 GHz
7.04 GHz
9.60 GHz

L2J6 GHz
L4.72GHz
17.28 GHz

External low-pass filtering may
be required for test signals
<20 MHz and j:zOIV.[IiIz around
band centers

IF OUTPUT

Bandwidth
Level

5 MHz to 1280 MHz
+TdBmMinimum

AM 1{0rSE DETECTT0I{

lOption l30l
Frequency Range

Input level

AM Noise Floor

Offset frorn Carrier (Hz)
1k

10k
100k

1M

10 MHztn 18 GHz

0 dBm to +18 dBm

AI\{ Noise (dBc/Hz)
-138
-t45
-155
-160

At +10 dBm input level

RESIIIUAL ]IOISE

Offset From Canier(Hz)
10

100
1k

10k
100k

1M

dBc/Hz
-115
-L26
-135
-r42
-151
-156

With a (1.28 GHz input signal

lln eight (8) bands, excluding t5 MHz around band center frequeneies.

t-4
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Table | -1. Specifications JZ oI Zl

Electrical

Gharacteristics Performance Limits Gondilions

RESI0UAL l{0lSE [cont'df

Offset From Carrier (Hz)
10

100
1k

10k
100k

1M

dBe/Hz

-90
-105
-115
-r27
-L37
-L42

With a 10 GHz input signal

GEl{ERAL

Line Voltage

Line Frequency

Power Dissipation
Temperature:

Operating

Weight:
Net

Dimensions2:
Heisht
width
Depth

Remote Operation
(HP-IB)3

IEEE STD 488-1978 Compati-
bility Code: SHl, AH1, T5,TEO,
L3, LEO, SRl, RLl,PP1, DCl,
DTO.CO.

100,120,220 or 240V
(*5To,-L}Vo)

48 to 66 Hz

75 V.A maximum

0 to +55oC

10.4 kS (23 lb.)

99 mm (3.9 in.)
425 mm (16.8 in.)
551 mm (2L.7 in.)

ELECTRllMA6l{ETIC

CtlMPATIBILITY

Electromagrretic
Interference

Conducted and radiated inter-
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.

2For ordering cabinet accessories the module eizw are Il/2H, IMW (module width), 20D.

3The Hewlett-Packard Interface Bus (HP-IB) is HewletfPackard's implementation of IEEE STD ,tg&lg?g, .Dicrtal Interface for
Programmable Instrumentation." All front panel firnctions with the exception of the line switch are Hp-IB programmable.



General Information HP TT729C

Table l-2. Supplemental Characteristics [ 0l 2l

Supplemental characteristics areintendedto provideinformation useful-in applyingtheinstrument
by giving typical, but non-wananted, perfomance parameters.

TEST SIGNAL

Leuel: For test signals >1.28 GHz : +7 dBm to +20dBm
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 0utput (The < 10 MHz Output is amplified by
an internal 40 dB Low Noise Amplifier)

Bandwidth: LOHz to 10 MHz. (3 dB BW: lAHz to 15

MHz typical.)
Flalness: tl dB typieal, 50 Hz to 10 MHz

0utput impedance: 50o nominal
<l MHz 0utput (The < 1 MHz Outputis a non-amplifred

output)
Bandwidth: dc to 1 MHz. (3 dB BW: dc to 1.5 MHz

typical.)
Flatness:tldBtypical

0utput impedance 600() nominal

Auxiliary l{oise

0utput impedance: 600f,) nominal
Bandwidth: dc to 1 MHz typical

PHASE LOCK LOOP FUNCTION

FRE0UEilCY C01{TB0L 0UTPUT$

Freq-Cont X-0sc

0utpul leuel: t10V nominal
llominal 0utput impedance: 100f).

Freq-Cont B8-FM

0utput leuel: tlv nominal
lfominal Output impedanGe: 50o.

Lock Bandwidth Factor: 1, 10, 100, 1k, 10k nominal. (Selec-

table by front panel pushbuttons.)

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

Loop Characteristics when using the HP 8662A Elec-

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

Loop Holding Bange [LHB]:

tfaot

10? 
(Hz nominal)

Loop Bandwidth ILBWI:

HP LL729C LBF x fdot
- (Hz nominal)

1010

Loop Bandwidth Maximum: 2 kHz typical

f : frequency
dut: Device under test

LBF - Lock Bandwith Factor set on HP lL729C

Loop Characteristics when using the HP 86624 dc
FM modulation input for phase locking with the
HP 8662A front panel output at 0 dBm:

Loop Holding Bange [LHB[ t FM deviation set on HP
8662A (Hz nominal).

Loop Bandwidth ILBWI:

(HP 8662A FPD) x HP LL729C LBF nom. (Hz
nom.)103

Loop Bandwidth Maximum: 100 kHz typical"

LBF - Lock Bandwidth Factor set on HP lL729C
FPD : Front Panel Deviation

LtlllP TEST PllRTS

Loop Test Input:

Source: random noise source, tracking generator, or
sinusoidal input.

Bandwidth: dc to 100 k}Iz typical"
lnput level: less than 0.1V peak, typieal.
Input impedanGs: dc coupled, 10 ko nominal

Loop Test Output:

Bandwidth: dc to 100 kHz, typical.
0utput level: gain outside loop bandwidth - 1

0utput impedanGe: dc coupled, 1 kO. nominal

AM }ItlISE IIETECTIIIII

l0ption | 301

AM Noise Floor (at *10 dBm input level):

0ffset From Carrier lHzf Typical AM l{oiseldBc/Hzl

1k
10k

100k
1M

-r47
-r52
-161
-165



HP LL729C
General Information

Tabfe l-2. supplementaf characteristics [z of zl

RESIDUAL ]{O|SE

Sensitivity of the HP LL7zgcusing the internal saw
oscillator and a 10 GHzinput signal. The Frequency
Discriminator Method was used which had a delay
line with the following characteristies: delay was 100
ns, attenuation was (10 dB and the cable used was
RG-223"

The absolute phase noise of the internal saw oscil-
lator with a 10 GHz input signal.

0lfset
lrom

carrier
l]fzl

Carrier

<l.28GHz
ldBc/Hzl

5 GHz

ldBc/Hzf
f0 8Hz

ldBc/Hzl
fB GHz

ldBc/Hzl

10

100

1k

10k

100k

1M

10M

-L25

-133

-140

-147

-156

-160

-160

_TLz

-r20
-130

-L37

-146

-148

-148

-106

-116

-L25

-r32
-141

-L44

-L44

-100

-110

-119

-126

-135

-138

-138

l|llset From Carrier lHzl dBc/Hz

1k

10k

100k

1M

-80
-106

-131

-144

0llset From Garrier tHzl dBc/Hz

1k

10k

100k

1M

10M

-86

-116

-135

-r45
-L47

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 

",rto*atic sys-
tems applieations.

1 -1 3. RECOITIIMEN DE D TEST EQUIPMENT
Table I-4 lists the test equipment recommended
for use in 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 *q.ripment can
be substituted if it meets or exceeas lnese critical
specifications.

Table L-4 also includes some alternate equipment
listings. These alternate instruments urr high-
lighted in Table 1-b which also indieates the pls-
sible advantages of using them as substitutes.

L-7



General Information

The following information is supplied to aid the user when confrguring 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.

HP LL729C

Table l -3. System Specifications [l sl 2l

ABSOLUTE SYSTEM NI|ISE FLtltlB
System noise is specifred only when the HP 11729C is
used with an HP 8662A OPtion 0031.

Phase 0etector Method llocking via EFCf:

HP ll72gc/8662lAbsolute System Noise2' 3

(dBc/Hz):

rThe HP 86634 Option 003 (operated below 1280 MHz) may
be used in place of the HP 8662A with no change in system
performance.

tThese system noise floor specifrcations 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
deteimine iystem phase noise when locking via the HP
8662A dc FM.
sThe absolute system phase noise is dependent on the test
signal frequency, therefore, the actual system noise ma{E
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 L0.24 GHz, typical system
phase noise at a 100 kHz offset is -134 dtsc/Hz. To deter-
mine the system phase noise for any test frequency, see the
system phase noise equation below.

t,1 tg fg
J 

"y"t"- - 10 log 
( N, * fO6 + fC, + fO, I

where center frequency of selected filter/640 MHz
absolute SSB phase noise of the 640 MHz ref-
erence signal (dBc/Hz)

t' 2 - absolute SSB phase noise of the 5 to
1280 MHz tunable signal (dBc/Hz)

f , - residual noise of the HP 1 L72gC (dBc/Hz)

1 10 100 1k 10k 100k 1M

0lfset lrom Carrier (Hz)

Typical HP LL729C/8662A system noise (phase

detector method, locking via EFC)-

Frequency 0iscriminator Method:

HP I l72gLl8662A 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 IL729C/8662A. Typical system

noise contribution of the HP II729C/8662Ais shown

in the table below.

The actual HP LL7 29C / 8662 Ameasurement sen sitiv-
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 L1729C/8662A noise contribu-
tion, and a typically obtainable system sensitivity. A
34 foot seetion of flexible RF cable (RG 225')was used

as the external time delay element r :50 ns"

N:
P*1

.9
G'
G
o)
t-

(!
(J^
ojj
q)\
ur, a)
'= coZe -t
o)(n
G.
-c. -lCL
cD1(t) -la

0flset

from

Carrier

lHzl

Band I
5 to f 28tl

MHz

Band 2

1.28 to 3.2

GHz

Band 3

3.2 to 5.76

GHz

Band 4

5.76 to 8"32

GHz

Typ. Spec. Typ. Spec. Typ. Spec. Typ. Spec.

1

10

100

1k

10k

100k

1M

-58 -48
-88 -78

-108 -98
-119 -115
-130 -125
-130 -126
-140

-53 43
-el -73

-103 -93
-115 -110
-129 -124
-130 -126
-140

-47
-77
-97

-109
-127

-130
-138

-37

-67

-87
-1M
-123
-126

-43
-73
-sl

-105
-125
-129
-135

-33
-63
-83

-100
-121
-125

0flset

from

Garrier

lHzl

Band 5

8.32 to 10.88

Gllz

Band 6

10.88 to 13.44

8Hz

Band 7

13.44 to 16.0

GHz

Band I
16.0 to 18.0

GHz

Typ. Spec. Typ. Spec. Typ. Spec. Typ. Spec.

1

10

100

1k

10k

100k

1M

-30
-60
-80
-97

-1 19

-125

-40
-70
-90

-142
-123
-129
-'t34

-38 -28
-68 -58
-88 -78

-100 -95
-122 -118
-128 -125
-1n

-37

-67
-87

-99
-121
-127

-131

-27

-57

-77
-94

-116
-124

-35 -25
-65 -55
-85 -75
-w -92

-119 -115
-127 -123
-129

17 GHz

10 GHz

3 GHz

0ffset

from

Garrier lHzl

Typical System Hoise ldBc/Hzf

llrequency discriminatorl

1.26 to

3.2 G]lz

8.32 to

10.88 GHz

f 0.0 to

| 8.0 Gllz

1

10

100

1k

10k

100k

1M

-54
-M

-104
-1 16

-139
-149
-149

-40
-74
-90

-102
-125
-135
-135

-35
-65
-85
-97

-120
-130
-130
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Table | -3. System $pecifications lZ ol Zl

General Information

.9
G'
G

.9
(59c
0) ^-.g?6
o13
z,-
o)(t)
GI

CL
oaa

Frequency Discriminator Method [cont'df

-20

-40

-60

-80

-1

.1'2A

-1
100 1k 1

\ -_ \tulirl llr3suremenr Sensiliviry-\ \ r=50ns----. 
\-\_._ \

Typicat sysrem Noise ;;-'--.
\ \

Offset from Carrier (Hz)

Frequency Gontrol: dependent on method of phase lock
chosen; eould requir_e dc coupled freque"ct;;ntrolled
iTtp"t-accepting tlv or tl0v, with n"**Jmry devia-
tion dependent on source under test.

Use the following procedure to calculate the Absolute
System Noise Floor of the Hp Llrzgc and an RF
source other than the Hp 8662A"

Absolute $ystem l{oise Floor [general casef:

Measurement system noise floor is dependent on the
RF reference s-our-ce(s) used. r'o" tdEd;"rr"y dis-
criminator-etttqd, system noise is 

"'"o*pbsite-of 
the

noise on the qul{plied 640 MHz signal plus the resid-
ual noise of the HP lL729C. For lft* ptr.r" detecior
method,_s,ystem noise has the additiori"t noise of the
RF tunable source atthe phase detectorinpui. svstem
noise can be described by

J"y"t"--10ros (Ivr-#.# + #,
where N - centerfrequency of selected filteil64o MHz

f,l : absolute ssB phase noise of the 640 MHz
reference signal (dB c/Hz)

t z: absolute SSB phase noise of the b to
1280 MHz tunable signal (dB c/Hz)

fg : residual noise of the Hp rlrlzgc (dBc/Hz)

10 100k

Tvpical noise contribution of Hp Ll7zgc/gililz/.(frequency
discriminator method) at X-band and typical system sensi-
tivity using a 50 ns delay line discriminator.

Listed below are general requirements for the RF source
when used with the HP IITZgCin a system:

640 MHz signal source:
Frequency: 640 MIIz tbo ppm.
Level: +1 dBm minimum, +4 dBm maximum.
Frequency Gontrof: dependent on method of phrr" lock
chosen.

5-1280 MHz lunable source:
Frequency: b-1280 MHz.
Leuel: 0 dBm tl dB. Typically usable to e10 dBm
with ehange in loop banawialrr and system noise
floor.

1-9
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Table l -4. Recommended Test Equipment [l ol 3l

lnstrumenl Critical Specilications
Recommended

tUlodel
Usg*

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

HP 8447F,/F P

Attenuator Input Frequency Range: 640 MHz to 1 GHz
Incremental Attenuation: 1 dB steps

Maximurn attenuation: 10 dB

HP 355C P

Cable (RF) BNC(m) to BNC(m) (9 inches) HP 105024 P

Cable (RF) BNC(m) to BNC(m) (24 inches) HP 111708 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)

0flset From

Carrier [Hzl
10

100

1k
r0k
100k
1M

Level

ldBc/Hzl

-90
-105
- 115

-L27
-r37
-r37

HP IL729CT P

Controller Minimum controller capability as defrned by
IEEE Standard 488-1975 and the identical ANSI
Standard MC1.1: SH1, AHl ,T4,T80, L2, LE0,

SRO, RL1, PP0, DC0, DT0, and CL-4,26-

HP 85B OA

Disital
Multimeter

Input Range: 0 to 15 Vdc
Accuracy: tl mVdc

HP 34684 AT

Function
Generator

Frequency: 1 kHz
Function: sinewave
Amplitude: 500 mVdc to 5 Vdc
DC Offset Capability

HP 3312A P

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

HP 0955-01782 P

*A = Adjustments; O: Operato/s Checks; P: Performance Tests; T: Troubleshooting

l1his Carrier Noise Test Set must contain a Band Range that is included in the Carier Noise Test Set under test.
2Under certain conditions an attenuator can be used in place of the isolator. For more information see tbe AM Noise

Floor Performancp Test in Section IV.



HP LL7a9C General Information

Table l-4. Becommended Test Equipment [z of 3l

Briticaf Specif ications

Low Frequency
Spectrum Analyzet

Frequency Range: 0 Hz to 1 kHz
Measurement Range: -75 dtsm to 0 dBm
Resolution Bandwidth: B0 MHz
Video Averagrng
Video Readout Aecuracy: tO.b dB

HP 35824
HP 3561A

Low Noise
Oseillator

One Frequency between: b MHz and 18 GHz
Amplitude: +10 dBm
AM noise:

0ffset From Leuel
Carrier lHzf [dBc/Hzl

100k <_155
lM <-160

MA 96651A3
(M/A Com)

Microwave
Synthesized Source

Frequency Range: 2 GH z tn 10 GHz
Amplitude: >+10 dBm
Short term Frequency stability: 1 part in 10?
External AM Modulation capability

HP 83404
HP 86738

Oscilloscope Bandwidth: 100 Hz
Vertical Sensitivity: 5 mV /div
AC Coupled

HP L74OA

Power Meter Accuracy: t0.2 dBm

Power Sensor Frequency Range: 100 MHz to 10 GHz
Power Range: 0 dBm to lb dBm
Input Impedance: 50O
SWR: <L.25

HP 8481A

Power Splitter Input Frequency Range: 400 MHzto ?00 MHz
Output tracking: <0.25 dB

HP 11667A

Power Splitter Input Frequency: 10 GHz
Output tracking: <0.25 dB

HP 11667A

Power Supply Voltage Outpuh *10 Vdc maximum

RF Spectrum
Analyzer

Frequency Range: l.kHz to 10 MHz
Dynamic Range: -75 dBm to 0 dBm
Resolution Bandwidth: 100 Hz and 100 kHz
Video Filtering
Marker capability
Reference Level Control
Video Readout Accuracy: t 0.b dB
Sensitivity: -117 dB

*A: Adjushente; O: Operator's Cheeke; P: Perfomance Teets; T = Ttoubleshooting3commercial 
sources Divieion, M/A-coM, south Avenue, Burlington, MA 0lgoit
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Table | -5. Recommended Alternate Test Equipment

HP IT729C

Table l-4. Recommended Test Equipment [3 ol 3l

lnstrument Gritical Specifications
Becommended

Model
Use*

RF Synthesized
Signal
Generator

Auxillary 640 MHz Signal:

Absoluti Phase Noise:

Offset From

Carrier lHzl

1

10

100
1k

10k
100 k

1M

Leuel

[dBc/Hzl

-54
-84
-104
_L2L

-L45
-r57
-r57

Level: >+1 dBm to (*4 dBm

Electronic Frequency ControL t 1 Vdc or * 10 Vdc

RF Output:
Frequency Range: 300 MHz to 700 }'[.Hz

Frequency resolution: L0 Hz

Amplitude: -40 dBm to 0 dBm

External AI\{ Modulation capability

HP 9662A4
(Opt. 003)
HP 86ffiA4
(Opt. 003)

OPAT

Terorination 50 ohms BNC HP 115934 P

Waveguide uG-135/U b N(0 HP X281C P

* A = Adjushents; O: Operato/s Checks; P: Perfomance Tests; T: l}oubleehooting

nFor one IIP 8662A or 86634 to operratewith the Carier Noise Teet Set and givethe best phasenoise perfomance, two lear
panel connectors are required. One connector must supply 640 MHz and the other connector must acept the Elechonic
FLequencyControlsignalftomtheCarrierNoieeTestSet.AsofApril lg84thesetwoconnecborsareontherearpanelofeach
standard HP 86624 or 8663A Before April 1984 these two connectors were specified by optione H0.3 and H12. the HP 8662A
or 86&34 option 0G3 includes testing the phase noise of the &t0 MHz eienal.

lnstrumenl

Type

Suggested

Alternate

Instrument

Beplaced

Aduantages of

Alternate

RF Synthesized Signal
Generator

HP 8663A HP 8662A The HP 8663A is a direct
substihrte for the
HP 8662A.

Microwave
Synthesized Source

HP 86738 HP 8340A Less expensive

Low Frequency
Spectrum Analyzer

HP 3561A HP 3582A Better Accuracy

L-L2



HP T1729C

2.1. INTRODUCTION
This section provides the inforrnation needed to
install the Camier Noise Test Set. Included is
information pertinent to initial inspection, power
requirememts, line voltage selection, power cables,
interconn ection, environm emt, in strument m ount-
ing, storage and shipment.

2-2. INITIAL INSPECTION

WARNING

To auoid hazardous electrical shock, do
not perforrrr, electrical tests when there
a,re signs of shipping damage to any
portion of the outer enclosure (cauers,
panels, 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 rV. 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 offrce. If the ship-
ping container is damased or the cushioning
material shows signs of stress, notify the caryier
as well as the Hewlett-Packard offrce. Keep the
shipping materials for the camier's inspection.

2.9. PREPARATION FOR USE
2-4. Power Requirements
The Carrier Noise Test Setrequires a power source
of 100 , I20, 220 or 240 Vac, *\Vo to - L0To,48 to G6
Hz single phase. Power consumption is 75 VA
maximllm.

WARNINGS

This is a Safety Class I product (that is,
prouided with a protectiue earth termi-
nal). An unintenuptible safety earth
ground rnust be prouided from the main

Installation

power source to the product input wiring
terminals through the power cord or
supplied power cord set. Wheneuer it is
likely that the protection has been im-
paired, the praduct mast be rnade inop-
eratiue and be secured against any unin-
tended operation.

If this instrument is ta be energized uia
an external autotransforrrr,er, m,ake sure
the autotr ansforrner' I corn rnon terminal
is connected to the neutral (that is, the
grounded side of the mains supply).

sEcTloN ll
INSTALLATION

A 2-5. Line Voltage and Fuse Selection

BEFORE PLUGGING THIS INSTRU-
MENT into the rnains (line) uolt;age, be
sure the correct uoltage and fuse haue
been selected.

Verify that the line uoltage selection
card and the fuse are rnatched to the
power source. Refer to Figure Z-1, Line
Voltage and Fuse Seleetion"

Fuses rnay be ordered under HP part
numbers 2110-0001,7.0A (250V) for 100/
120 Vac operation and 2L10-0012,0.5A
(250V) for 220/240 Vac operation.

2-6. Power Cables

WARNING

BEFORE CONNECTING THIS IN-
STRUMEN\ the protectiue earth ter-
minal of this instrument must be con-
nected to the protectiue conductor of the
(mains) power cord. The rnains plug
shall only be inserted in a socket outlet
prouided with a protectiue earth con-
ta,ct. The protectiue action must not be
negated by the use of an extension cord
(power cable) without a protectiue con-
ductor (grounding).

2-L
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Power Cables (cont'd)
This instrument is equipped with a three-wire
power cable. When connected to an appropri ate 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?-Zfor the part numbers of
power cables available.

2-7. HP-IB Address setection {ffi}
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) are invalid. Refer to Table Z-Lfor
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
address is preset to 06 (decimal). (In binary, this is
00110.) This preset address is shown shaded in
Table 2-L.

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. Thefive switches
are labeled A1 through A5, where A1 is the least
sienifrcant address bit and A5 is the most signifi-

Operating voltage is shown
in module window.

SELECTION OF OPERATING VOLTAGE

1. 0pen cover door, pull the FUSE PULL lever and rotate to
left. Remoue the fuse.

2. 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.

3. Rotate the FUSE PU LL lever to its normal position. Insert
a fuse of the correct value in the holder. Close the cover

door"

WARNING

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

Figure 2-1. Line Uoltage and Fuse Selection

2201240V
OPE RATI ON

PLUG*: SEV 101 1.1959-24507
TYPE 12

CABLE*: HP 812A-2104

2201240V
OPE RATI ON

PLUG*: NZSS 198/AS C1l2
CABLE*: HP 8120-1369

PLU G 
*: 

N EMA 5-15P
CAB LE*: B 120-1378

1 00/1 20v
OPE RATI ON

220124AV
OPE RATI O N

PLUG*: NEMA 6-l5P
CABLE*: HP 8120-0698

22Al24AV

OPERATION

PLUG*: CEET-VIl
CABLE*: HP 8120-1689

220124AV

OPERATI ON

PLUG*: CEEZ?-Vl
CABLE*: HP 8120-1860

220124AV

OPE RATION

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

*The number shorrm for tlre plug is the industry identilier for the plug only.
Ttre number shown for the cable is an HP patt nurnber for a complet€ cable including the plug.

2-2

Figure 2-2. Power Cable and Mains Pfug Part l{umbers



Tabfe 2-1. Alfouuable HP-IB Address Codes

0esimal
Equiua.
lenll

Listen
Address
thar-
acter

Tafk
Address
Ghar-
acler

Address $witchesl

A5 A4 A3 A2 AI

0 SP @ 0 0 0 0 0

1 I 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 o/a
E 0 0 1 0 1

+liii;i*i6ffi

7 G 0 0 1 1 1

I ( H 0 1 0 0 0

I ) 0 1 0 0 1

10 *
J 0 1 0 1 0

11 + 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 I 0 0 1 1 1 1

16 0 P 1 0 0 0 0

17 1 0 1 0 0 0 1

18 2 R 1 0 0 1 0

19 3 s 1 0 0 1 1

2A 4 T 1 0 1 0 0

21 5 U 1 0 1 0 1

n 6 V 1 0 1 1 0

23 7 W 1 0 1 1 1

24 I X 1 1 0 0 0
25 I Y 1 1 0 0 1

26 z 1 1 0 1 0

27 t 1 1 0 1 1

28 \ 1 1 1 0 0

29 I 1 1 1 0 1

30 0 1 1 1 1 0

rDecimal characters and the five address switches relate
to the last five bits of both talk and listen addresses.
2Factory-set 

address.

HP LT729C

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 stiding the
syitch upwards "clears" the bit (bit-o;. settins all
of the address bits to ccl" will result in an invana
HP-IB address (81 decimal). In this case an Hp-IB

lnstallation

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

If the HP-IB address is changed when the instru-
ment is on the instrument ryill 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 (A1 through
A5) there are two other switches. These two
switches are labeled c(Lo" LISTEN oNLy and
"To" TALK ONLY. when either the "Lo" or66T0" switch is set to "1n'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 c'To" switches are set to,r0rr.

2-8. Inlerconnections
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 (b-
1280 MHz and 840 MHz). The drive sigttals 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 internaily generated
64aNIHz reference signal can be provided by con-
necting the supplied cable-attenuator ags**bly
between the proper rear panel connectors. For
proper operation, it is essential that the supplied
cable-attenuator assembly (Hp Lt7zg-60096 ; Hp
LL729-60098 [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

rnhrconnection data for the Hewlett-packard rnbr-
face Bus is provided in Figure Z-9.

2-9. Mating Gonnectors
HP-IB Interface connector. The HP-IB mating
connector is shown in Figure z-y.Note that the two
securing screws are metric.
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SIGNAL GROUND

P/O TW I STED PA I R W ITH II
P/O TW I STED PA I R W ITH IO

P/O TWI STED PAIR WITH 9

P/OTWISIED PAIR WITH 8

P/O TWISTED PAIR WITH 7

PIO TWISTED PAIR WITH 6

SH I ELD <- CONNECT TO

ATN

SRQ

tFc

NDAC

N RFD

DAV

E0l

Dt0 4

Dt0 3

Dt0 2

DtO I

EARTH
G ROUND

SHOULD BE GROUNDED
NEAR TERMINATION
OF OTHER WIRE OF

TWI STED PAI R

REN

Dt0 8

Dt0 7

Dt0 6

Dt0 5

I s0 MttR tc
THREAD M3. 5 x O. 6 24-P IN MICRO-R I BBON

(SERIES 57} CONNECTOR

Loglc Leuels
The Hewlett Packard Interface Bus Logic Levele 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 Vdc.

?rogramming and 0ulput llata Format
Refer to Section III, Operation.

Mating Gonnector

HP 12514293; Amphenol 57 -30240.

Mating Cables Available
HP 10833A, 1 metre (3.3 ft), HP 108338, 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 insbument.

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 lnterface Bus Conneclion



HP LL729C

Mating Connectors (cont'd)

Goaxiaf 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 ............,r..,.... o. 0to+55C
Humidity .... o...... .S%otogSVorelative at 40oC
Altitude . o.......... . <4600metres (1b 000feet)

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 staeked.)
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 CarrierlVois e Test Set weighs 10.4 kg
(23 Ib.), therefore care rrlust be erercised
w hen WinS to au oid personal ini ury. Use
equipment slides when rack rrr,ounting.

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 f.

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:
Tempgrature . . . . . . . o . . . . . . . . . -55"C to +?boC
Humidity . . . . . . . . . . . . o . . . lgS%orelative 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 materials iden-
tical to those used in factory packaging are avail-
able through Hewlett-Packard offr.ces. Mark the
container "FRAGILE" to assure careful handling.
In any coffespondence 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. Wrap the instrument in 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 2.4MPa (350 psi) test material
is adequate.

c. Use enough shock-absorbing material (Zb to
100 mm layer; 3 to 4 inches) around all sides of the
instrument to provide firm cushion and prevent
movement in 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 "FRAGfLE" to
assure careful handling.

2-5/2-6
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sEcTroN llr
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 glven in two places, namely
detailed panel features and general operating
instructions.

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

General Operating Instructions. IJnder 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-|B) (ffi)
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 Ghecks

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 sigRal generator,
a spectrum analyzer, a controller (for HP-IB
checks) and interconnecting cables.

3-5. Operator's Maintenance

WARNING

For continued protection against fire
hazard, replace the line fuse with a250V
fuse of the sa,rne rating only. Do not use
repaired fuses or shart-eircuited
fuseholders.

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

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

If the instrument does not operate properly and is
being returned to Hewlett-Paekard for service,
please courplete one of the blue tags located at the
end of this manual and attach it to the instrument.
Refer to Section II for packagrng instructions.

3-1
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FRONT PANEL FEATURES

1, 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, 8s the two
sources approach quadrature the LEDs will
fully light one at atime, from left to right. When
the center green LED is illuminated the two
sources are in phase quadrature"

2. 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"

3. 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).

4. BAND CENTER. The broad range of micro-
wave test signals is possible because of a
644 MHz comb generator in the Carrier Noise
Test Set. Through a series of frlters 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 frl-
ter used for selecting the harmonic is a ?OOMHz
passband filter centered around the combline.

AUX NOISE. This is a female BNC connector
with an output impedance of 600f,). 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
dc level 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 is less 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 dc level 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 camier 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.

5.

6,

3-2
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Operation

FRONT PANEL FEATURES

NOTE
The bandwidth (dc to I MHz) is not eorn-
pletely flat. The g db points are at d,c and
7.5 IJrfHz.

7. 5 to 1280 MHz lNpur. This is a female type-N
connector with a bOo input impedance. The fre_
quency of the input signal is b_LZg0 MHzfrom 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 tl dBm. The user sets this signal in
phase quadrature (that is, g0 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.

I' MlcRowAvE TEST SfGNAL tNpuT. This is
a female type-N connector with a bOo 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 1g
GHz. The input level should be as follows:

For test frequencies >1.2g GHz: +z dBm to +20
dBm (Typically usable down to -tb dBm with
potential noise floor degradation). The optimal
level is *Z dBm tn +20 dBm.

For test frequencies <1.2g GHz: -b dBm to +10
dBm (Typically usable down to -lb dBm with
potential noise floor degradation. The optimal
level is from -Z dBm to +g dBm.)

9. NolsE SPECTRUM < 10 MHz ouTpur. This
is a female BNC connector with an output impe-
dance of 50o and 40 dB of gain over the (l MHz
ouTPUT. This output is useful for measuring
the phase noise or amplitude (AM) noise of the
device under test at offsets from the canier of 10
Hzto 10 MHz.

The signal output is a dc level that is directly
proportional to the phase difference between the
mierowave test signal and the tunable b_12g0
MHz signal. The dc level has ac fluctuations

that are directly proportional to the phase noise
of the microwave test signal, if the ph"ru noise of
the 64A MHz signal and the tunable b_12g0
MHz signal is less than the microwave test
signal.

NOTE
The bandwidth (r0 Hz to I0 MHz) is not
completely flat. The B dB points are at I0
Hz and IS IVIHz.

10. lF ouTPuT 5-12g0 MHz. This is a female
BNC connector with an output impedance of
50o" The outputfrequency will be b to12g0 MHz.
The exact frequency is the intermediate differ-
ence frequency (IF) from the mixing of the mie_
rowave test signal and the BAND CENTER fre_
quency ofthe BAND RANGE chosen. The output
Ievel is *Z dBm minimum.

11- 50 oHnn rERMlNATfoN. with the bOo rermi-
nation connected to the IF ouTpuTthe carrier
Noise Test set meets the requirements of MIL
sTD 4GrREOz. The IF ouTpuris fully useable,
just replace the b0 ohm termination when the IF
OUTPUT is not being used.

12- HP-IB ANNUNCIATORS. Display the HP-IB
status. The REMOTE (RMT) annunciatorlights
when the carrier Noise Test set is in the remote
mode. TheTALK (TLIO annunciatorlights when
the carrier Noise Test set is addressed to talk.
The LISTEN (LSI9 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.

13. 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.

14- 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
Ioop.

Figure 3-1. Front panef Features [Z 0f gl
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FRONT PANEL FEATURES

15. MEASUREMENT ANNUNCIATORS. When a

continuous wave (C!V) phase noise measure-
ment is selected the d, CW annunciator will be

illuminated. When a continuous wave (C!Y) AM
noise measurement is selected the AM, CW
annunciator will be illuminated. When a pulsed
phase noise measurement is selected the 6,
PULSED annunciator will be illuminated. When
a pulsed AM noise measurement is selected the
AM, PULSED annunciator will be illuminated.

MO DE. Used to select either a phase noise (CW

or pulsed) or AM noise (CIV or pulsed) measure
ment. AM noise is only installed with Option
130.

LOCK BANDWIDTH FACTOR. These frve
switches partially control the bandwidth of the
phase lock loop, by setting the gain for a number
of operational amplifrers in the Carrier Noise
Test Set" Another factor in determing the loop

andwidth is the frequency of the microwave test
signal or the FM deviation set on the device
under test or the tunable 5-1280MH2 source.

LINE SW|TCH. Applies ac power to the Canier
Noise Test Set when set to the ON position.

CAPTURE. When CAPIURE is pressed the
phase lock loop is changed from a second order
loop to a frrst 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 fi.lter. The phase
detector and loop frlter are in the Carier Noise
Test Set. By changing to a fi.rst order loop the
bandwidth of the loop is widened. By widening
the loop bandwidth, acquiring phase quadrature
is made easier. When CAPTURE is pressed the
LOCK BANDWIDTH FACTOR buttons are
overlidden.

18.

19.

16.

17.

Figure 3-1. Front Panel Features (3 of 3)
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1. 640 MHz our. This is a female sMA connec-
tor with an output impedanee of b0 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 b0 ohm
termination that was shipped with the carrier
Noise Test Set.

2. LooP TEST PORT lN. If a 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 signar to deterrnine 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
a nominal input impedance of lOko. The signal
input should be from a random noise source, a
tracking: generator or a variable frequency sine
wave souree. The input level is typically less
than 0.L volts peak. The typical bandwidth is dc
to 100 kHz.

3- FREQ-GONT 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

REAR PANEL FEATURES

test (whicheveris being used as the loop vco) if
the loop vco requires t10 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 s-12g0
MHz source.

This is a female BNC connector qrith an output
impedance of 100o. The output level is nominal
from -10 volts dc to +10 volts dc.

4. HP-IB ADDRESS swlrcH, used to select one
of SL valid HP-IB addresses (00 through g0).The
address is set in binary with Ab as the most
sienificant bit and A1 as the least signfficant.
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 oNLy6.Lo" To K!" the HP-IB address is overriden.
when the address is changed the Carrier Noise
Test set must be turned off then back or. This is
necessary so the microprocessor will be aware of
the address change"

5" SERIAL NUMBER PLATE" First four dig:its
and letter constitute the prefix which defrnes the
instrument confrguration. The last frve disits
form a sequential suffrx that is unique to each
instrument. The plate also indicates any options
supplied with the instrument.

6. PULSED BASEBAND. These connectors are
used when making a pulsed measurement. The

Figure 3-2. Rear Pancf Features [l 0] Zl

Operation
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REAR PANEL FEATURES

user connects a frlter between the input and out-

putto filter the pulse repetition frequency offthe
canier. The frlter chosen is dependent on the
pulse repetition frequency of the carrier. The

design of the frlter must be such that the pulse

repetition frequency and its multiples are termi-
nated into 50 Ohms"

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

8. LINE POWER MODULE. Permits operation
from 100, 1 2 0,220, or 240Vac. The number visible
in the window indicates nominal line voltage to

which the instrument must be connected (see

Figure z-L).Center conductor is connected to the
chassis for earth grounding.

9. 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 inforrnation is
presented in Section II, Installation-

10. FREQ-CONT DC-FM. This outputis to be con-

nected to the frequency control input of the

tunable 5-1280 MHz source or the device under

test (whichever is bging used as the loop VCO) if
the loop vco requires t1 volt dc for tuning.
when so connected the loop vco will ehange

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 50O. The output level is
nominal from -1 volt dc to *1 volt dc.

11' LooP TEsr PORT our' once a signal has

been input at the LooP TEST PORT IN con-

nector, this output is connected to a spectrum
analyzer for displaytng the phase lock loop

transfer characteristic.

This is a dc coupled female BNC connector with
a nominal output impedance of 1 kf,). The gain

outside the phase lock loop bandwidth is equal to
ong.

12. 640 MHz INPUT. This is a female BNC connec-

tor with a 50 ohm input impedance. The input
frequency must be 640 MHz t3zkHz. The input
level must be *1 dBm to +4 dBm"

13. 50 Ohm TERMINATION. Forproper operation

of an amplifrer inside the Carrier Noise Test Set

this termination rnust 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"

Figure 3-2. Rear Panel Features [2 al 2l
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Operation

OPERATOR'S CHECKS

3.6. OPERATOR'S CHECKS

Descriplion use the test set-up shown below to verifu the front panel controlled functions are beingexecuted by the microprocessor.

640 MHz
OUTC(lI{TBt|LLEB

RF SPECTRUM ANALYZEB

IF OUTPUT
5 to 1280 MHz

(STEPS 4-10)

HP I t72gB
CARRIER l{l|ISE. 
TEST SET

640 MHz
IN

MICROWAVE
TEST SIGNAL
INPUT

5 to 1280 MHz tN

RF SYI{THESIZEO SIGI{AL
GEI{ERAT0B lTUl{ABLE

REFERENCEI

'ii'
.:.
z:,:

"ia,'
::li"

MICBI}WAUE SY]ITH ESIZED

s0uRcE [0.u.T.1

RF OUTPUT

Figure $3. Basic Functional Ghecks Test Setup

RF Synthesized Signal Generator . , . . Hp g662A
(tunable reference) (Option 008)
Microwave Synthesized Source HF AgaOe 

'
(D.U.T.)
ComputerController .... HpgSB
RF Spectrum Analyzer . . Hp gb66B

Microprocessor Ghecks
1. Turrn on and wann up all instruments for B0 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 i" i"ifi;t"d when the Carrier NoiseTest set is switched on. If the memory system is working properly, ail froni paner
annunciators will {eht-fol approxiTately r.b seconds. ihi" i*";;;;a"sl q"i"tvisual inspection of each front panel arrnonciator. 

- -- -

If memory failure is detected, no front panel annunciators will light during the l.bsecond time period.

-

II
lf
lf

JJ,

Eguipment

Procedure

FREQ-
CONT
X-OSC

troBooootr
Er ct El oct trtEt trt
ooooo EO[]

<10 MHz
OUTPUT
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OPERATOR'S CHECKS

3-6. OPERATOR'S CHECKS (cont'd)

Procedure
(cont'd)

3. Press the FILTER RANGE buttons and MEASUREMENT MODE button. The
clicking sound verifree the switching control of the microproceesor and the switch
operation.

lF OUTPUT Check (Using an erlernal source to supply the 640 MHz signal)

4. Set the D.U.T. as follows:

FYequency ..... 2.32GHz
Amplitude ..... *10 dBm

5. Set the Canier Noise Test Set as follows:

Band center ... l.92GHz
MeasurementMode .....d,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 (signol under test
minus the BAND CENTER frequency of the BAND &ANGE chosen),
IF harmonics ond spurious signals. Any IF hormonics or spurious
signals can be disregarded. The signal with the highest omplitude is the
d,esired signal.

The hormonics of the IF signal do not affect the phase noise meosure'
ment since the NOISE SPECTRUM OUTPUTS are filtered. The spur-
ious signals rnoy appear as sidebands on the IF signal and os spurs at
the NOISE SPECTRUM OUTPUTS.

7. Check that the IF OUTPUT level is 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 sienal 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 frequeney and level with the spectrum analyzer. Re
cord the values and repeat the measurement for each of the BAND CE}{IER
frequencies listed.

lF OUTPUT Gheck (Using the 640 MHz oscillator in the Carrier Noise Test Set)

Ll. Leave the settings on the D.U.T. and Carrier Noise Test Set to those that were used
for the last measurement in step 10.

3-8
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OPERATOR'S CHECKS

OPERATOR'S CHECKS (cont'd)

Procedure 12. Disconnect the cable to the 640 MHz IN connector, on the rear panel of tJre Carrier(confd) Noise Test Set.

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

14. Connect the 640 MHz OUT connector to the 640 MHz IN connector using the
cable'attenuator assembly (HP 11?29-60096 or HP 1U29€0098 lOption 140] that
was shipped with the Carrier Noise Test Set.

NOTE
It is essential that the cable-attenuotar assembly that was shipped with
the Conier Nosie Test Set be used to make the connection.

15. Measure the IF OuTPuTfrequency and level with the speqtrum analyzer. Verify
t_hat the typical frequency measured is 4@ MHz and the level is greaier than *Z
dBm.

16. Disconnect the cable between the 640 MHz OUT and 640 MHz IN conneetors.

17. Reconnect the 50 ohm SMA termination to the 640 MHz olrr connector.

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

Table 3-1. lF 0utput Check

Microwaue

Test Signal

lGHzl

Band Center

lGllzl

lF 0utput Frequency

lMHzl

fF Output Leuel

ldBml

Actual Typical Minimum Aclual

2.32
4.gg
7.44
10.00
L2.56
L5.L2
17.68

L,92
4.49
7.04
9.60
12.16
L4.72
L7.28

400
400
400
400
400
400
400

+7
+7
+7
+7
+7
+7
+7

Phase Lock Check
19. Connect the (10 MHz OUTPUT from the Carrier Noise Test Set to the RF spectrum
analyzer.

20. Set the Carier Noise Test Set as follows:
Lock Bandwidth Factor .... 1"00
Measurement Mode . . . .. O, CW
Band Range . 8.3Tto 10.88 GHz

3-9
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OPERATOR'S CHECKS

OPERATOR'S CHECKS (cont'd)

Procedure
(cont'd)

NOTE
If this filter is not includ.ed in the Carrier Noise Test Set, seleet an
auailable BAND BANGE.

21. Set the D.U.T. as follows:

Frequency . 10 GHz
Amplitude ..... *10 dBm

NOTE
The test signal is tuned, 400 MHz aboue the center frequency of the
BAND RANGE selected onthe Carrier Noise Test Set

22. Setthe tunable reference as follows:

Frequency ..... 400 MHz
Amplitude .. OdBm

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

If tJre sources do not phase lock (gxeen 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: fo.u.r. - fb.od 

""ot""n"qo"ocy). 
Press CAPruRE while tuning

the tunable reference in I 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 referenee by a factor of 10.

NOTE
Connect the spectrum analyzer to the (.10 MHz OUTPUT, on the Car-
rier Noise Test Set, if diffieulties occur in deterrnining the directian to
tune the tunable reference to ocquire phase lnck.

The signols d.isplayed on the spectrum analyzer represent the frequency
difference between the two inputs to an internal mixer/phose d,etector
in the Carrier Noise Test Set. The signals will decrease in frequency to
d,c when tuning toward.s phose Inck and increose in frequeney when
tuning away from phase lack.

Press CAPruRE 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 CAPIURE.

Display Deviation Check
24. If the Carrier Noise Test Set is not phase locked perfom the phase lock check (steps

1$23).

25. Hold CAPIURE 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
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OPERATOR'S CHECKS

Procedure
(cont'd)

OPERATOR'S CHECKS (cont,d)

one at a time and m ove to the right. When the last LED is illuminated and you tune
further the entire indicator should dimly light.

With CAPIURE pressed decrease the tunable referenee in l0 Hz steps. The dimly
illuminated indicator should change back to the red LEDs orr" "i a time fglly
illuminated and moving to the left. When the last I .FlD on the left is illuminated and
you tune furttrer, the entire indicator will dimly light.

26. When the last T 'FlD 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 perfom the phase lock indicator adjushlnts in section v.

AM Mode Check

NOTE
Perform this check only uthen the AM Noise option is install,ed.

27. Set the Carier Noise Test Set as follows:
Measurement Mode ... AM, CW
All other functions . . . Not used

28. Set the D.U.T. as follows:
Frequency .. tGHz
Amplitude ,.... *10 dBm

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

A-$gst the spectrum analyzer to view the I GHz signal and the 1 kHz AM
sidebands.

31. Adjust the percent of AM modulation so that the 1 kHz AM sideband.s are 40 dB
below the I GHz canier. (approximately aModepth)

32. Disconnect the microwave test signal from the spectrum analyzer. Connect the
microwave test signal to the MICROWAVE TEST SIGNAL INPUT 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 lk}Jz signal level is -Z dBm *3 dBm.

HP-IB Address Verification
35. Press and hold the front panel LocAL key. The LED,g on the BAND RANGE

seleet buttons will display the current address in binary.

36. Check the addresi switch setting on the rear panel of the Carrier Noise Test Set to
verifu the display on the BAND RANGE selectbuttons is correct.

29.

30.
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OPERATOR'S CHECKS

OPERATOR'S CHECKS (cont'd)

Procedure
(cont'd)

20 DISP A
30 GOTO 10

Local/Remote Operation Check

3?. Set the Carrier Noise Test Set to remote using ttre following:
Remote 706

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

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

NOTE
When the lncal key is pressed the REMOTE annunciator will turn off,
but the LISTEN onnunciator will stay illuminoted.

Now press any front panel key to verifu ttre 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: SPOLU###) (###: Current Carrier Noise Test Set select code
and address.)
Example:706

7 : Select code
06: Address

This proguam 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 ooe" HP-IB should agree with the phase lock indicator on tJre front panel. Table
S-2 defines the status bits and their decimal equivalents for the two phase lock
conditions.

Table $2. Status Bits and Their 0eclmal Equivalents for Two Phase Lock Conditions

Phase

Sondition

Status Bits-Binary
Bomputer

0utput*0r08 0107 0r00 Dr05 Iil04 Dt03 Dt02 0l0l

unloeked

locked
(green Bar)

0

0

0

0

0

0

0

0

0

0

1

0

0

1

0

0

4

2

*If no other bits are logical one.
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Operation

OPERATOR'S CHECKS

OPERATOR'S CHECKS (cont')

Procedure
(cont'd)

41' set the carrier Noiee Test set to the phase lock condition (green LED is illuminated
$ib: 

front panel phase lock dispiav). r'"tn"rp *"11" pnrr" r*tlrr*r. (steps

42' Run Program 1 and compare tJle number_displayed on the computer to the phasecondition of the phase lock indicator on the iarri;Noi"" Test set. Ttre eomputerdisplays a decimar 2 when in trre phase lock condition--

43' Increase the frequency of the tunable r_eference by I MHz. Verifu that the unlockedcondition (red LED adjacent to the rgl qr the s;";'LEol ie detected by themicroprocessor. A decimal4 should u" ai"pl"vJ; til; computer.

rf the number (2-or !) displayed on the computer does not correspond to the phaselockcondition, displayeaonihetonip.anetih.*"t*tioaieator,performthephase

Hfjir*"-*:ladjustrnentprocedureJi'.s""uoot.R;i{s";;i;;;;}"r'v

:.:'
.{
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3-7. GENERAL OPERATING INSTRUCTIONS

WARNING

Before the Carrier Noise Test Set is
swirched on, all protectiu e earth terminak,
extension cords, autotransformers,
and deuices conneetedto the instrument
should be connected to a protectiue earth
grounded socket. Any interruption of
the protectiue earth grounding will
cause a potential shock hazard that
could result in personal iniury.

Before the Carcier Noise Test Set is
switched on, it must be set to the sarne
Iine uoltage as the power source or darn-
age to the instrument rney result.

3-8. Turn On

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

If the power cable is not plugged in, follow these
instructions"

On the rear panel:

1. Check the line voltage selection card for cor-
rect voltage selection"

2. Check the fuse for correct current rating. The
current rating iS printed on the line power
module label.

3. Plug in the power cable.

On the front panel, set the LINE switch to ON"

Turn-on Sequence. The Carrier Noise Test Set per-
forms a quick memory check (ROM and RAM) at
turn-on. During this check, all front panel annun-
ciators light for approximately 1.5 sgconds to
allow a quick visual inspection of each front panel
annunciator. If a memory failure is detected the
front panel annunciators will not light during the
1.5 second time period.

Following the memory check the Carrier Noise
Test Set powers up as follows:

Measurement - 0, CW

Band Range - Band 1 (0.010-1 .28 GHz)

Lock Bandwidth Factor - 100

NOTE
For the Carrier Noise Test Set to be
operational it may require one ar both of

3-14
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the following driue signals when rnak-
ing a phase noise rneasurement:

- A synthesized 640 MHz signal

- A tunable 5 to 1280 MHz signal

The driue signals can be supplied by an
external RF source or the Carcier Noise
Test Set can be configured to prouide an
internally generated 640 MHz signal
that can supply the 640 MHz driue sig-
nal. The absolute systern noise floor will
be degraded close-in to the canier when
using the internally generated 640 MHz
signal, cornpared to the 640 MHz signal
being supplied by the HP 8662A Syn-
thesized Signal Generator.

When using the Carrier ^l/ois e Test Set to
. make an AM noise rneo,surernent none
of the driue signals are required.

The number of driue signals required is
dependent on the rrreasurerrlent method
chosen and the frequency of the signal
under test.

The following table lists when the drive
sigRals are required:

3.9. PHASE NOISE MEASUREMENT

3-10. Phase Detector Method
NOTE

The 640 MHz and 5-1280 MHz signals may
corne from the following sources:

- Two synthesized sou,rces.

- One synthesized source and one
cauity tuned sou,rce.

- Two cauity tuned sou,rces.

Driue

Signal

Phase Detector

Method

Frequency

0iscrimlnator Method

Frequency Bange ol
Signal Under Test

Frequency Bange

ol Signal Under Test

l0 MHz

to |,28
GHz

|.28 GHz

to 18 GHz

l0 MHz

to 1.28

GHz

1.28 GHz

to 28 GHz

Fixed
640 MHz

Not
needed

X Not
needed

X

Tunable
5-1280
MHz
Source

X X Not
needed

Not
needed

X - Drive signal is needed.
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TUl{ABLE
5-l280 MHz

SllUBCE

HP I t7zgB
CARRIER l{tlISE

TEST SET

lFREQ-CONT
X-OSC OR

DC-FM
264A MHz
IN

25 TO 1280
MHz INPUT

MICROWAVE
TEST SIGNAL
INPUT

sNOISE SPECTRUM
<10 MHz OUTPUT

SPECTBUM AilALYZER

DEUICE UI{DER TEST [B.U.T.

'The FREq-CONI signal can be connected to the sourcesupplying the 5-l2g0MHz signal orthe deviceunder tcst.

'Two sources can supply the640 MHz and 5-1280 MHz signals. For important information see the note atthe beginning of paragraph B-10 - Y- -dFv+v*

'T:y^rjlf.:.T-c:Ry_Y#-1IH:.or<10MHz)l,l.ratis connectedtothe spectrum analyzer, depends onthe offset of interest and the input impedance 
"f 

tft" spectrum analyzer.

tr D trOO trtrB
otf .tf ctctE ctct
Eroooo DoE

Figure &4. Inlerconnections to the Carrier lloise Test Set when making a phase lloise Measurement
[Using the Phase Detector Methodf

Phase Detector Method (cont'd)

Each configuration will haue a, d,ifferent
absolute systern noise floor. The aisolute
systern noise floor is a function of the noise
contributions from the G40 MHz signal, 5-
1280 MHz signal and the Hp llTZgC.

To calculate the absolute systern noise floor
use the following formula:

[,r L t,s

f rv"t"- : 10 log (N x l0ro + I0ro + rcLa)

where

/V - center frequency of selected filter/640
MHz

fr: absolute SSB phase noise of the 640
MHz reference signal (dBc/Hz)

t z : absolute SSB phase noise of the S-
1280 MHz tunable signal dBc/Hz

te: residual noise of the Hp IITA\C
(dBc/Hz)

Two synthesized sources with their crystal
time bases connected externaW wilt giue
the lowest close in noise floor performoir".
when a synthesized source and a cauity
tuned source a,re used the 640 IvIHz signal
should corrle fromthe synthesized sou,rce. A
synthesized source is desired for the 640
MHz signal since the G40 IVIHz signal muL
tiplied to a microwaue frequency is the
major contributor to the system noise floor.If the cauity tuned source selected has a
wide DC-FM bandwidth and Loop Hording
Range this will help to phase lock a d,rifting
g,urce. If two cauity tuned sources are used
the absolute system noise floor close-in wiu
be degraded but the noise floor further out
will be better.

Figure 3-4 shows the interconnections to the
Carrier Noise Test Set when makin g aphase
noise measurement.

Be sure the LINE MoDuLE, on the rear panel,
is set to the available line voltage. If it nelds to
be changed see Figure 2-l in Section If.

1.
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3.

4.

5.

Operation

Phase Detector Method (cont'd)

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 mea-
surements.

If the microwave test signal is in the range of
0.010-I.28 GHz go to step 6. If the microwave
test signal is greater than L.28 GHzfollow the
instructions for step 5.

Using a coaxial cable connect the synthesized
640 MHz source to the 640MHz 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 LL729-60096 or
HP IL729-60098 lOption 140J ) provided. Both
connectors are on the rear panel. Be sure to
make the connection using the cable-attenuator
assembly that was shipped with the Canier
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, com,pared
to the 640 MHz signal being supp-
lied by the HP 8662A Synthesized
Signal Generator.

Using a coaxial cable connect the FREQ-
CONT X-OSC oTFREQ-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 outputvoltage of -10 volts dcto
+10 volts dc. 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).

Using a coaxial cable connect the tunable 5-
1280 MHz source to the 5-1280 MHz IN con-

HP LL729C

nector on the front panel. Be sure the tunable 5
to 1280 MHz source is set to 0 dBm.

Using a coaxial cable connectthe 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 andhas 40dB of gain overthe <1 MHz
OUTPLJT. The<l MHz OUTPUThas an out-
put impedance of 600f) and the <10 MHz
OUTPUT has an output impedance of 500.

i NOTE n

Do not use the €l,OlMH.z,,N,OISE,'SP..EC-
TVUM O U T P IIT fon,testlsign_als't20 M Hz
around the BAND CENTER',: frequ,€nc!",
HiSh feedthrough signals (mixer surrr pro-
ducts and LO signals) saturate the Low
Noise Amplifier in the Carrier Noise Test
Set andpossl bly the spectrurrl, analyzer.

Do not use the <1 MHz NOISE SPEC-
TRUM OUTPUT for test signals t5 MHz
around the BAND CENTER frequency.
LO feedthrough rnay possibly saturate the
spectrunt analyzer.

For test signals t5 MHz to 10 MHz around
the BAND CENTER frequency the rrrea-
sured noise leuel will be 0 dBm to *3 dBm
greater than the actual leuel. The emor is
caused by a,n impedance change on the
input of the internal Low Noise Amplifier.
For test signals t10 MHz to 20 MHz
a,round the BAND C ENTER frequency the
rrreasu,red noise leuel wiII be 0 dBm to *1
dBm greater than the actual leuel" Again
the error is causedby animpedance change
on the input of the Low Noise Amplifier.
Therefore, the <1 MHz OUTPUT can be
used far test signals L5 MHz to 20 MHz
around the BAND CENTER frequency by
subtracting the marimu,rn emor arnount
from the rrlea,sured leuel.

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

8.

9.

6.

7.
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Phase Detector Method (cont'd)
11. set the LocK BAND\ryIDTH FACTOR to

100.

L2- 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.

13. Connect the IF OUTPUT, or the front panel,
to a spectrum analyzet.

NOTE
Present atthe IF ourpuT will be the IF
signal (signalundertest minus the BAND
CENTER fTCqUENCY Of th* BAND RAAIGE
chasen),IF harmonics and spurious sig-
nals. The signal with the highest ampii-
tude is the desired signal.

Adjust the spectrum analy zer to determine the
frequency of the IF ourpur (signal under test
minus the BAND CENTERfrequency ofthe BAND
RANGE chosen). Set the tunable E--Lzg0 MHz
source to the frequency read on the spectrum ana-
lyzer. Disconnect the IF oUTpUT fro* the spec-
trum analyzet.

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

IF signals between 625 MHz to 655 MHz
cs'use a high leuel spur from one or both
of the N0ISE SPECTRUM ourP(JTS.
when setting the reference leuel on the
spectrurn analyzer, during caribration,
use the beat note and not the high leuel
spu,r. The hish leuel spur is a mixer pro-
duct from the 640 MHz re&r panel input
and the 5-1280 MHz front panel input.
The spur is within the passband, of the
NOISE SPECTYUM OUT?(JT, so it
does not get filtered aut.

For exarnple: with a 6gs MHz IF signal
you can ex,pect a S MHz hish leuel spur
from the <10 MHz OUT?(IT.

L4. 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
Ievel on the spectrum analy zer for makin g a
phase noise measurement:

Operation

a- Increase the tunable b-lzgo MHz
source by 50 kHz. This will produce a b0 kHz
beat note at the N0ISE SPECTRUM our-
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-L280 MHz signal.

Do not set the attenuation any higher
than -30 dBm. -so dBm or lower ls
necessary for a linear calibration.

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

d. This reference pointrepresents the power
in the camier minus 40 dB.

e. Remove the b0 kHz offset and 40 dB of
attenuation from the tunable b-12g0 MHz
signal.

f . The spectrum analy zeris now ready to be
used for makin g a measurement.

15. Phase Locking. The following discussion des-
cribes two methods for phase locking the
device under test and the tunable b-12g0
MHz source.

When the device under test is a synthesized or
very stable source, phase lockingcan be accom-
plished using either the FREe-cowT x-osC
or FREQ-CONT DC-FM connector and the fol-
lowing procedure. The FREe-coNTx-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
undertest.

The connector chosen will depend on the tun-
ing voltage required by the loop vCo (device
under test or the E-rzs0 MHz source).

a. set the LocK BANDWIDTH FACTOR
to 100.

b. on the front panel press then release
CAIITURE.
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Operation

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 MH.z 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-L280 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 <L/ 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
phase lock 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"

e. If the device under test and the tunable
5-1280 MHz source are still not phase locked
increase the LOCK BANDWIDTH FACTOR
to lk. Press and release CAPTURE. The two
sources should now be phase locked. If phase
lock was aquired go to step g. If phase lock was
not aquired go to step f.

NOTE
If the HP 8662A rs used as the tunable
5-1280 MHz sou,rce, and the system is
locked using the crystal of the HP 86624,
the Ik LOCK BANDWIDTH FACTOR
rnay cause &n unstable phase lock loop for
microwa,ue test signals greater than 5 GHz.
If the loop fs unstable lower the LOCK
BANDWIDTH FACTORto 100.lf the loop
is still unstable try locking using DC-FM.

f. If the two sources are stiil not phase
locked try locking using a loop VCO with a
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larger electronic tuning range.

s. 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. If lockis broken, hold CAPTURE in
while tuning the tunable 5-1280 MHz source
until the center green LED is illuminated on
the phase lockindicator. When the green LED
is illuminated release CAI{IURE. If the green
LED doesn't stay illuminated increase the
LOCK BANDWIDTH FACTOR and press
CAI{IURE 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 noise is suppressed withinthe phase
Iock loop bandwidth"

Nominal
loop bandwidth:

fdotxLBFxKo (Hz)
100

f - frequency(Hz)
dut : device under test

LBF : LOCK BANDWIDTH FACTOR
Ko : The VCO slope in Hz /volt (For the HP

8662A Ko eeuals 10'1 Hz/volt)

When the device under test is a free-running
source and the loop VCO has a DC-FM feature use
the following procedure.

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 witl 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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Operation

I

Figure 3{. $pectrun Analyzer Displays used for lcquiring ptrase tock touiorarurrl
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Operation

Phase Detector Method (cont'd)

includes L}Hzto 10 MHz. Adjustthe spectrum
analyzer to view the beat note. The beat note is
the difference between the tunable 5-1280
MH;z signal and the microwave test signal
minus the BAND CENTER frequency of the
BAND RANGE chosen.

Hold CAPTURE in while tuningtheloop VCO
until a green LED is seen in the center of the
phase lock indicator. The frequency resolution
of the loop VCO should be <L/LO 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 LL729C

If the sources drift out of phase lock repeat the
procedure, then after releasing CAE{IURE
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 is reached. If maximum deviation is
reached and the two sources still urilt 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.

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

m. Reduce the LOCK BANDWIDTH FAC-
ToRifclosein measurements are desired. Make
sure the phase lock 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.

With the display all illumi-
nated the signal under
test and the tunable 5-
1280MHzsignal are<100
kHz apart.

The red LEDs, within the
display, step one at a

time as the signal under
test and the tunable 5-
1 280 M Hz signal ap-
proach quadrature,

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.

Figure 3-6. Front Panel Phase Loclt [Quadrature] lndicator
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Phase Detector Method (cont'd)
If lock is broken, hotd CApruRE in while
t_uning the tunable 5-1280 NlHzsource until
the center green LED is illuminated on the
phase lock indicator. When the green LED is
illuminated release CAFTURE. If the er""r,LED doesn't stay illuminated increase theLocK BANDWIDTH FACTOR and press
CAPTURE to re-enable lock. For accurate
measurements reduce the roop bandwidth to
below the lowest offset freqo*tr"y o/ irrt*i"J
Use the following equation to find the maxi-
mum loop bandwidth for the offset frequency
of interest.

NOTE
Phase rwise is suppressed, withinth,e pheae
Iock loop bandwidth.

Nominal
loop bandwidth : fa,,rxLBFxKo

100

f - Frequency (Hz)
dut : Device under test

LBF - Lock Bandwidth Factor
It - The vco slope in Hz /volt(For the

HP 8662A Ko eeuals 10-1 Hz/volt)

16- Measurement. with the spectrum analy zercal-
ibrated and phase lock acquired, a phase noise
measurement may now be made. when mak_
ing a phase noise measurement the followirrs
items must be taken into consideration:

- set the spectrum analy zerspan to cover the
offset frequency of interest.

- Do not change the input sensitivity of the
spectrum analyzer. Changrng the spectrum
analy zerinput sensitivity between calibration
and measurement decreases the measurement
accuracy. For better accuracy recalibrate on a
Iower level calibration signal. see step 14 of
this procedure.

- select an appropriate resolution bandwidth
for the the chosen frequency span (at least
<L/rc frequency span).

- Because phase noise is a random quantity,
some sort of averaging or video frItering i;
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

Operation

very rapidlv ()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 recornmended to measure noise
levels that are in the bottom l0 dB of the
display.

- In general, if spurious signals are seen
when lnakin g ameasurement they can be dis-
regarded. Reduce the resolution bandwidth if
necessary to determine the noise level near the
spur. Be careful not to measure on a spur.

with the preceeding considerations in mind,
a rneasurement can now be made. Measure
down from the reference point (step 14 c.) at
the offset of interest.

L7 - Correctionsl' Subtract the reference level set
during calibration from the level of the noise
measured at the offset of interest. surn this
value and the following comection factors.

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

- Minus 6 dB for conversion to t(f).

- Min-us 10 log(L.zx spectrum analyzerreso-
lution bandwidth). This is for nor-rlization
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 anrtog,p*"_
trum antalyzer.

- Plus loop noise suppressionz atthe appro-
priate offset frequency. only add loop ,roi"*
lup.,qression 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
ealibration.

t{o" a complete explanation of the eorrection factors see
Appendix A.

tsee Appendix B to deterrnine the phase lock loop transfer
characteristic and the amount of loop noise suppression.
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Operation

Phase Detector Method (cont'd)

-6 dB : J (0 conversion factor

-20.8 dB : 10 log (L.zx spectrum analyzer
resolution bandwidth) -

+2.5 dB - if an analog spectrum analyzer
ts 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)

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.

3-1 1, Frequency Discriminator Method

1. Figur e 3-7 shows interconnections to the Car-
rier Noise Test Set when makin g aphase 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 Figure2-L in Section II"

HP LL729C

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-
L.28 GHz go to step 6. If the microwave test
signal is gEeater than L.28 GHz follow the
instructions for step 5"

Using a coaxial cable connect a 64A MHz
source to the 640 MHz IN connector on the rear
panel.

To configure and use the internal 640 MHz
oscillator connect the 6i40 MHz OUT connec-
tor to the 640 MHz IN connector with the
cable-attenuator assembly (HP 1L729-60096 or
HP LL729-60098 [option 140]) provided. Both
connectors are on the rear panel. Be sure to
make the connection using the cableattenuator
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 the internally generated 640 MHz
signal cornpared to the 640 MHz sig-

3.

4.

5.

Inlerconneclions to the Carrier lloise Tesf $et When Making a Phase tloise Measuremanl

lUsing the Frequency Discriminator Methodl

OELAY LINE

HP I r729C
CABBIER ]IIIISE
TEST SET

IF OUTPUT
5TO
1280 MHz 5 TO 1280 MHz

""t""""" 1""]il INPUT
E:loo(f,oocf,cl

640 MHz lN
NOISE SPECTRUM
<10 MHz OUTPUT MICROWAVE

TEST SIGNAL
INPUT

640 MHz S0URCE

SPECTRUM ANALYZER

IIEUISE Ul{tIER TEST

ID.U.T.l

*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 64O MHz signal.

OUTPUT
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'Frequency Discriminator Method (cont,d)
nalbeing suppliedby the Hp g6624
Synthesized Signal Generator.

6. using a coaxial cable connect the device under
test to the MICROWAVE TEST STGNAL
INPUT connector on the front panel.

7. connect the IF ouTpuT, or the front panel,
to a spectrum analyzer.

8- To select a PHASE NOISE MEASUREMENT
press the MODE button, orl the front panel,
until the LED opposite s, cw is illuminlhd.

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

10. ThE LOCK BANDWIDTH FACTOR CAN bE
at any setting.

11. using a spectrum analy zer determine the fre-
quency at the IF ouTpur (signal under test
minus the BAND CENTER frequency of the
BAND RANGE chosen).

NOTE
A nryvber of signals wilt be present at
the rF ouTp(JT. The signits present
will include the IF signal (signil under
test minus the BAND CENTER fre-quencv of the BAND RANGE chosen),
IF harrrnonics and spurious signals. The
signal with the hishest amptitude is the
desired signal.

Note lh" frequency for use later. Disconnect
the IF ourPUT from the spectrum analyzer.

L2. Connect a suita!,le delay line (such as a length
of flexible RF cable) between the IF outpur
and the 5-1280 MHz INpuT, on the front
panel. The length of delay line effects the sen-
sitivity of the descriminator. In general, sensi-
tivity increases with cable teneth. l.b ""/i*tis the approximate amount oid"tay for flexi_
ble RF cable when the cable dillectric 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 L kHzrate

Operation

L4- connect the tunable b-12g0 MHz signal to
the input of the spectrum anary zer"

15: Set the FM sidebands on the tunable b-1280
MHz signal to a convenient carier to sideband
ratio. The ratio should be at leasn} dB at a'.z
kHz rate. Note the dif;ference between the car-
rier and sidebands for use later.

16. Disconnect the device under test from the
Carrier Noise Test Set and the tunable b-1 Zg0
MHz source from the spectrum analy zer.con-
nect the tunable 5 to L280 MHz source to the
MICRowAvE TEST SIGNAL lNpur con-
nector on the carrier Noise Test set. Enable
the 0.010-L.ZBGHz BAND RANGE.

L7. connect the <10 MHz ourpur, on the
camier Noise Test set front panel, to the spec-
trum analyzer.

NOTE
Do not use the <Io IvIHz N2ISE spEC-
TRUM OUTPUT for test signals +20
MHz around the BAND 1ENTER fre-
quency. Hish feedthrough signals (mixer
surrl products and Lo signals) saturate
the Low Noise Amplifier in the carcier
Noise Test set and possibly the spec-
trum analyzer.

Do not use the <I IVIHz N)ISE \PEC-
TnuM OUTPUT for test signars t5
MHz around the BAND cnwrnn fre-quency- LO feedthrough fnay porribly
saturate the spectrurrl analyzer.
For test signals *s MHz to Io MHz
around the BAND CENTER frequency
the rrreasared noise leuel wilt be 0 dB* to
+3 dBm greater than the actual leuel.
The error is caused by an imped,anee
change on the input of the inteinal Low
Noise Amplifier.
For test signals t lo MHz to zo MHz
around the BAND CENTER frequency
the rneasured noise leuel will be 0 dB* to
+ 1 dBm greater than the actual leuel.
Again the error is caused, by an impe-
dance change on the input of the Low
Noise Amplifier.
Therefore, the<I MHz ouTPtIT can be
used for test signals t5 fuIHz to 20 MHz
a,round the BAND cENTEn frequencyby subtracting the rnaxirnurn error
arnount from the rneasured leuel.

i|:
,.a

;:'
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Operation

Frequency Discriminator Method (cont'd)

18. Increase or decrease the frequency of the
tunable 5-1280 MHz source until a gleen
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 <L/L0 of L/ ru. rdis the
time delay caused by the cable connected from
the IF OUTPUT to the 5-L280 MHz IN. Once
quadrature is established adjust the spectrum
analyzerto position the LkHzFM sideband at
the top line on the spectrum analyzer.Notethe
level of the 1 kHz sideband for use later.

19. Disconnect the tunable 5-L280 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 BAI{D RANGE
for the frequency of the sigRal under test"

2A. 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
!/ r6-When quadrature is set a green LED will
be illuminated in the center of the phase lock
indicator on the Carrier Noise Test Set-

2L. 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. Changrng the spectrum
an aly zerinput 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 that is appropri-
ate for the chosen frequency span (at least
<I/LA frequency span).

- Because phase noise is a random quantity,
some sort of averaging or video fiItering 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 makin g ameasurement 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.

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

- Minus the earrier to sideband ratio set in
step 15.

- Minus 20 log (f,r/L kHz) dB. This formula
will convert frequency fluctuations at any
offset to f (0 dBc. [(f) dBc : 10 log Pssb/Ps
where Pssb is the power density (in one phase

modulation sideband) and Ps is the total sig-
nal power.

- Minus 10log (L.zx spectrum analyzer reslu-
tion bandwidth). This is for normalization to a
I Hznoise equivalent bandwidth. The result is
in dB.

- Plus 2.5 dB is the correction for log amplifr-
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 - noeasured Phase noise.

-10 dBm : reference level set during
calibration.

-20d8 : carrier to sideband ratio set in step
15.

-10 dB :Zalog (f"r/LkHz) db. This formula
is used to convert frequency fluctuations at
any offset to f (0 dBc-

tFor a complete explanation of the correction factors see

Appendix A.
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Frequency Discriminator Method (cont'd)

-20-8 dB : L0 log (L.z x spectrum analy zer
resolution bandwidth).
+2.5 dB : if an analog spectrum analyzer is
used.

-67 dBm - (-10 dBm) + (-20 dB) + (-10 dB)
+ (-20.8 dB) + (2.5 dB) _ -10b.8 dBc/Hz

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

After applyrng these correction factors the actual
amount of phase noise will be known at aparticu-
lar offset, provided the sensitivity, set-up 

''ith the
delay line, is lower than the phase ttois* of the
device under test.

3'12. AM lueasurement (option 130 only)
1- Figure 3-8 shows interconnections to the car-

rier Noise Test Set when making an AM noise
measurement.

2. Be sure the LrNE MODULE on the rear panel
is set to the available line voltage. If it n*.dr to
be changed see Figure 2-L in Section ff.

3- Plug the camier Noise Test set into the avail-
able line supply.

4- Turn the carrier Noise Test set on and allow a
30 minute warm-up before making any
measurements.

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

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

6. Set the RF souree to 1 GHz.

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

8- connectthe RF source to a spectrum analy zet.
set the displayed RF source to a convenient
reference point on the spectrum analy zet.

9. Amplitude modulate the RF source at a 1 kHz
rate. AdjusttheAM level so theAM sidebands
are -40 dBc.

NOTE
If the RF sou,rce fs & non-synthesized,
source the modulating rate rnay haue to be
increased. Thisrs so the AM sid,eband,s e&n
be seen on the spectrurn analyzer d,isplay.

10. Press the MODE buttor, on the front panel of
the Carrier Noise Test Set, until the mO next
to AM, Cw is illuminated. No other carrier
Noise Test set front panel functions are used.

11. Disconnect the RF source from the spectrum
analyzer. Connect the RF source to the MrC-
RowAvE TEST STGNAL INpur connector
on the front panel of the Canier Noise Test
Set.

L2. Conneet the <10 MHz oUTpUT, on the front
panel of the Carrier Noise Test Set, to the spec-
trum analyzet.

Operation

HP I t72gc
CARRIER ]ItlISE
TEST SET (usED FOR

CALIBRATTON
oNLY)

SPECTRUM AI{ALYZER

NOISE
SPECTRUM

<10 MHz
OUTPUT

BF StlUBCE

tr000BBOO
trrtrr ctE trl E ErE
ooo oo oo E

MICROWAVE
TEST SIGNAL
INPUT

DEUICE UTDEB TEST

[0.u.T.1

Figure 3{. Interconnestions to the Garrier iloise Test $et tlthen Maklng an AM lloise Measurement
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Operation

AM Measurements (Option 130 only) (cont'd)

13. Set a reference point with the demodulated 1

kHzsignal on the spectrum analyzer.Note the
reference level for use later.

L4. 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.

15. 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
an aly zer input s en sitivity b etw een c allibrati o n
and measurement decreases the measurement
accuracy. For better accuracy recalibrate on a
lower level calibration signal. LIse steps 5-13
to recalibrate the spectrum analyzer.

- Select a resolution bandwidth thatis appro-
priate for the chosen frequency span (at least
<I/L0 frequency span).

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

- In g,eneral, 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 speetrum analyzer display.

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

HP IL729C

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

16. Correctionsl. Subtractthe 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 (L.zx 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 analyzet.
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.

-40 dB - The carrier to sideband ratio setin
step 9.

-20.8 dB : 10 log (I.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/FIz.

tFor a complete explanation of the correction factors see

Appendix A.
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Table 3-3. HP-IB Message Relerence Table [l al 2l

HP.IB

Message

Applicable Response

Related

Gommands

& Controls

lnterface

Funclions

Data Yes All Carier Noise Test Set functions available in local, except
the LINE switch, are bus-programmable.

AHl,SHl,
T5, TEO,
I^3, LEO

Trigger No The Carrier Noise Test Set has no trigger capability. DTO

Clear Yes The clear message sets the Camier Noise Test Set to the following
conditions:

Filter L ON
Phase Lock Bandwidth
100 Hz
Phase noise measurement
Capture OFF

DCL,
SDC

DC1

Remote Yes Remote mode is enabled when the REN bus control line is true.
However, remote mode is not entered until the frrst 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.

REN RLl

Local Yes The Carrier Noise Test Set returns to local mode (front-panel
control). Responds equally to the GTL bus eommand and the front-
panel LOCAL key. When entering local mode, ro instrument set-
tings or functions are changed.

GTL RL1

Local
Lockout

Yes Disables all front-panel keys including LOCAL, Only the controller
can return the Carrier Noise Test Set to local (front-panel control).

LLO RL1

Clear
Lockout
Set
Local

Yes The Carrier Noise Test Set returns to local (front-panel control)
and local lockout is cleared when the REN bus control line goes
false. When entering local mode, Do instrument settings or
functions are changed.

REN RL1

Pass
Control
Take
Control

No The Carrier Noise Test Set has no controller capability. CO

Require
Serviee
(SRQ)

Yes If the SRQ mask is set (see Table 3-4 HP-IB Program Codes for a
description of @) and one of the following conditions is valid, then
SRQ will be true.

1) Invalid command
2) System in phase lock
3) System out of phase lock

SRQ SR1



Operation HP TL729C

Complete HP-IB compatibiliW as defined in IEEE Standard 488 (and the identical ANSI Standard MC1.1) is: SHl,
AHl, T5, TE0,I43, T.Ii:o, SR1, RLl, PPl, DCl, m0, C0.

Table 3-3. HP-IB Message Reference Table 12 sl 2l

HP-IB

Message

Applicable Besponse
Belated

Commands

& Gontrofs

lnterlace

Functions

Status
Byte

Yes The Carrier Noise Test Set responds to a Serial Poll Enable (SPE)

bus command by sending an 8-bit byte when addressed to talk. ff
the instrument is holding the SRQ control line trr-e (issuing the
Require Senrice 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) rcading the Status Byte.

SPE, T5, TEO

Status
Bit

Yes The status bit is used in a parallel poll, when enabled, and the SRQ
line is true. The status bit position and the sense of the status bit
(true high or true low) is set by the computer, with the parallel poll
configure message.

PPE,
PPD,
PPC,
PPU

PPl

Abort Yes The Carrier Noise Test Set stops talking and listening. IFC T5, TEO,
IB, LEO
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Table 3-4. HP-IB Program Sodes lAlphabetical 0rder by Godel

Program

Code Parameter

AM

@

AM noiee measurement (Option 130 only)

Causes the Car:ier 
"tbyte. For example:

SRQ Mask

X: Don't care

When position A is eet to 1_and the corresponding bit in the etatus byte becomes 1, then ReS in
the etatus byte and the SRQ line will be l. 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 coresponding bit in the status byte becomes 1, then RQS in
the etatus byte and the SRQ line will be 1. Under the preceding cot ditiott a serial poll of the status
byte will indicate phase lock,
TVhen position C is set to 1 and the corresponding bit in the status byte becomes l, then ReS in
the status byte and the SRQ line will be l. Under the preceding 

"otrditioo 
a serial poll of the status

byte will indicate an invalid command has been received.

CAl : Capture active
CAO = Capture inactive

Forees RQS and invalid command bit to zero in the status byte.

Filter Bands
1-FTl 7_FT?
2-F"T2 g-FTg
3-FT3 9-FTg
4 - F.T4 10 : FT10
5 - FTb 11 : FT1l
6 : F"T6

Phase Lock Range
1 Hz (1) : IJ(l

l0Hz(2):l'K2
100 Hz (3) : LK3
I kHz (4) : IJ(4

10 kHz (5): LKS

When addres"* * **
ASCII mnemonic string.

"na"" 
rror"" *u."*"

Pulse measurement

CBA
X xlx X x 1 1 I 1

CA

CS

FT

LK

tP

PH

PU

?ID when addressed to talk the carier Noise Test set will send an otffi
model number of the instrument and software revision nu ber.

When addressed to rr,
pattern of the SRQ.

RM

RO I4lhen addressed to talk the Carier Noise Test Set will send the ASCII mnemonics of the options
installed.



Table 3-5. Aflowable HP-IB Address Godes

Address Switchest
Listen
Address
ghar-

acter

Talk
Address
thar-
acler

Decimal

Equiua-

lentt

A5 A4 A3 A2 AI

0 0 0 0 0 SP @ 0

0 0 0 0 1 I A 1

0 0 0 1 0 B 2

0 0 0 1 1 # c 3

0 0 1 0 0 $ D 4

0 0 1 0 1
s/o E 5

i;lrd+ ilffi ilt # iii$ #i$i,s#ftfi +;ri#ffi fi%i#

0 0 1 1 1 G 7

0 1 0 0 0 ( H I
0 1 0 0 1 ) I I
0 1 0 1 0

*
J 10

0 1 0 1 1 + K 11

0 1 1 0 0 , L 12

0 1 1 0 1 M 13

0 1 1 1 0 N 14

0 1 1 1 1 I 0 15

1 0 0 0 0 0 P 16

1 0 0 0 1 1 0 17

1 0 0 1 0 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 V 22

1 0 1 1 1 7 W 23

1 1 0 0 0 8 X 24

1 1 0 0 1 I 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 I 29

1 1 1 1 0 30

tDecimal characters and the frve address switches relate
to the last frve bits of both talk and listen addresses.
zFactory-set address.

Operation HP LL729C
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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. Atl 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 wa,rrn-up period is required
before any tests are performed.

Line uoltage must be within *S%o and
- 1070 of nominal if the perforrrr&nce
tests are to be considered ualid.

4.2. EQUIPMENT REQUIRED
Equipment required for the performance tests is
listed in Table L-A,Recornmended Test Equipment

sEcTtoN lv
PERFORMANCE TESTS

PERFORMANCE TESTS

in Section I. Any equipment that satisfres 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.

4-5. MEASUREMENT FREQUENCY RANGE, IF OUTPUT BANDWIDTH AND LEVEL
PEFORMANCE TESTS

Specifications
Electrical

Characteristics Perlormance Limits Conditions

TEST SIGI{AL

Frequency Ranget

Band Center
Frequencies

10 MHz to 18 GHz

I.92 GHz
4.48 GHz
7.04 GHz
9.60 GHz
I2J6 GHz
L4.72 GHz
L7.48 GHz

External low-pass frIter-
ing may be required for
test signals (20 MHz
and I20 MHz around
band centers.

IF OUTPUT

Bandwidth
Level

5 MHz to 1280 MHz
+7 dBm Minimum

tFrequency range covered in eight bands, excluding t5 MHz around band center frequencies.
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PERFORMANCE TESTS

MEASUREMENT FREQUENCY RANGE, IF OUTPUT BANDWIDTH AND LEVEL
PERFORMANCE TEST (confd)

Description

Equipment

Procedure

This test verifres 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.

Microwave Synthesized Source HP 8340A
RF Spectrum Analyzer . . HP 85668
RF Synthesized

Sienal Generator ..... HP 86624

BF SYI{TIIESIZEO
SIGIIAI. GEIIERATOR

HP I t72gC
CABBIER IIIIISE
TEST SET

oo o
OUTPUT o

640 MHz
IN

IF OUTPUT
5 to 1280

MHz

MICROWAVE
TEST SIGNAL
INPUT

MICBIIWAUE SYilTHESIZEll
s0uBcE

1.

2.

BF SPECTRUM AIIALYZER

OUTPUT

Figure 4-1. Measuremenl Frequency flange, and lF 0utput Bandwidth and

Level Test Set-up

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

Set the Carrier Noise Test Set as follows:

Band Center Frequency .... l.92GHz

NOTE
If the unit does not contain a filter with this band center frequency,
select the nert auailoble band listed in colurnn 2 of Toble 4-1.

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

Frequency ..... 2.32GHz
Amplitude ..... *10 dBm

NOTE
The frequency corresponds to the
microw&ue test signal shown in
Table 4-1 for the band center fre-
quency selected in step 2.

3.

t]tr O trtr Etrlu
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PERFORMANCE TESTS

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

Procedure 4.
(cont'd)

Adjust the RF spectrum analyzer to display the 400 MHz IF OUTPUT.

NOTE
The IF OUTPUT will houe the follnuing signols:

- The IF signol (the rnicrowaue test signal minus the band center of the
band, range chosen.)

- IF hormonics

- And spurious signals
ALL HANMONICS OF THE IF SIGNAL AND ANY SPUHOUS SIG-
NALS CAN BE DISNEGANDED.

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

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. Verifu and record the IF
OTIIPUT power level. Repeat this process for each microwave test signal fre-
quency listed in Table 4-1.

If the IF OUTPUT power level did notmeasurewithin specifiedlimits, referto the
troubleshooting information on Serviee Sheet 1.

b.

6.

7.

,'-,,,
€r
.{:
s;.

Table 4-1. lF 0utput Leuel

Microwave

Test $ignal

lGHzl

Band Genter

Frequency

lGHzl

lF 0utput

Frequency

lfriHzl

lF 0utput

Leuel

ldBmf

Typical lflinimum Actual

2.32
4.gg
7.44

10.00
L2.56

*L4.740
*16.00
*17.30
*18.56

t.92
4.48
7.44
9.60

L2.T6

14.72
14.72
17.28
17.28

400
400
400
400
400

20
1280

20
1280

+7
+7
+7
+7
+7
+7
+7
+7
+7

*Because of the power requirements of the internal mixer, the upper and lower ends of the bande
with center frequeneies of 14.72 GHz and fi .Al GHz, are verified to be within specified limits. Tbe
comb generator'e output power ie lowest at the higher 640 MHz hatmonics.
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PERFORMANCE TESTS

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

Specificatlon

Description

Equipment

Ef ectrical

Characteristics
Perlormance Limits Conditions

Offset From
Carrier

10 Hz
100 Hz
1 kHz

10 kHz
100 kHz
l MHz

dBe/Hz

-115
-L26
-135
-L42
-151
-156

With a (L.28 GHz input
signal

This test d'oes ntot check ru" Otl,SIiluerting circuitry in the Carrier
Noise Test Set. However, the test requires less equiprnent than the
resi.d,ual phase noise test using a 10 GHz test signal.

The Carrier Noise Test Set's residual phase noise,for test signals (1280 MHz, is
verifiedby conneeting asignal generator's RF outputto apowersplitter.Theoutputof
the power splitter supplies ttrre 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). Ttre difference in the lengths of cables A
and B provide a time delay,so at a selected frequency on the sienal 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 anatyzet. Correction factors are added and the residual phase noise is
verified to be below the specifred limit.

RF Synthesized Signal Generator .. HP 8662A (Option 008)
Low Ftequency Spectrum Analyzer . HP 35824
RFSpeetrumAnalyzer.... ... HP8566B
Power Meter ..... HP 436A
Power Sensor .... HP 8482A
Power Splitter ... HP 11662^4.
Coaxial Cable A (9 inches) . . . HP 105024
Coaxial Cable B (24 inches) ... ..... HP 111?08
50O Termination . HP 11593A

NOTE
The specified lengths of cabl.e A and, cable B in Figure 4-2 are criticalfor
obtaining phase quad,rature.
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PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCETEST(Using ateslsignal lessthan 1280 MHz) (cont'd)

RF SPECTBUM AI{ALYZEB

Low FBEoUEtfCY

SPECTRUM AIIALYZEBHP I t72gB
CARHIER IIOISE
TEST SET

FREQ-CONT
X-OSC--r 5 TO 1280 MHz f N

-

-iC.- ..:.i'.--r

-l- 

TEST

^<19-Y,T: I srcNALOUTPUT II INPUT

BI{C TEE

RF SYI{THESIZED

SIGI{AL GEl{EBATtlB

OUTPUT

640 MHz

PtlWEB
SPLITTEB

CABLE A

CABLE B I
-L

(srEP 6)!

-- 
- tl

I
I

I
I

--J(STEP 5)

P(}WEB

SEIIStlB

Procedure

Figure 4-2. Besidual Phase lloise Test Setup [Using a lest signal ol less than 1280 MHzf

Calibration
1. Connect the instruments as shown in Figure 4-2.

2. Turn on and warm up all instruments in the test setup for B0 minutes.

3. Set the RF synthesized signal generator (tunable reference) as follows:
Frequency 639.9g0 MHz
Amplitude .. 0 dBm

4. Set the Carrier Noise Test Set as follows:
Band Range .. 0.0L tnt.28GHz
Measurement Mode ..... O, CW
Lock Bandwidth Factor Any setting

5. 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.

Elotro0noo
Et tl 13 0B EtClEt
ooo oo El ocJ

PtlWEB METER
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PERFORMANCE TESTS

RESI DUAL PHASE NOISE PERFORMANCE TEST (Using a test signal less than I 280 MHz) (cont'd)

Procedure
(cont'd)

6. Disconnect cable A from the MICROWAVE TEST SIGNAL INPUT on the Carrier
Noise Test Set and terminate cable A with a 50 ohm load. Connect the 640MHz
signal, fr om the tunable reference tear 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 analyzet to view the 10 kHz beat note. If the
spectrum analyzerhas selectablefilters, selectaflattopfilter.IfRMS averagingis
available, select approximatcly 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
L2. Increase the amplitude of the tunable reference by 50 dB. Decrease the ftequency of

the tunable reference, in I MHz steps,until phase lock is acquired (green I,ED is
illuminated on the phase lock display). The grssn T .F:D 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 l0kHz offset. For the
most accurate meagurement 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 measnre on a
peak or minimum noise level. Record thie noise level (A) along with the spechum
analyzer's resolution bandwidth setting (B) below. Repeat the measurement and
record for offsets of 100 kHz and 1 MHz.

13.

7.

8.

9.

10.

11.

0ffset lrom

Garrier

iloise leuel lAf

[relative to relerence leuelf tdBl

Besolution Bandntidth [Bl

lHzl

10 kHz

L00 kHz

l MHz
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PERFORMANCE TESTS

RESI DUAL PHASE N OISE PERFORMANCE TEST (Using a test signal tess than 1 280 MHz) (cont'd)

Procedure
(cont'd)

14. On the low frequency spectrum analyzer, select a Hanning fiIter and the normali-
zation to I Hz bandwidth (if the spectrum analyzer has these features available). If
the speetrum analyzer does not have the norrralization 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
Iine spurs will appear at power line frequencies and multiples of power
line frequencies. Do not rnake a noise rneasurern ent on a spur; rnake the
rneasurernent on an auerage noise leuel.

15. Adjust tJre low 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. Lfse some averaging if required. Measure the noise level down from the
reference point at 10 Hz. Measurean averagenoiselevel, do notmeasureon apeak
or minimum noise level. Record this noise level (C) in the table below. If the
measurement was not made in a I Hz resolution bandwidth, also record the spec-
trum analyzer's resolution bandwidth setting (D) below. Repeatthe measurement
and record for offsets of 100 Hz and I kHz.

16. Calculate the Carrier Noise Test Setls residual phase noise at 10 kHz, 100 kHz and 1
MHz offsets from the carier. Sum the measured noise Ievel (A) and tJre 4 correction
factors as shown below. T'he normalization bandwidth factor is determined by
putting the resolution bandwidth (B) into the equation below. Verifu the residual
phase noise level did not exceed the specified limit, as shown at the bottom of each
column.

0ltset from

0arrier
iloise leuel [Cf

[relatiue to referenoe feuelf tdBl

Besolution Bandwidth lDl

lHzl

10 Hz

100 Hz

1 kHz

2For a complete explanation of the correction factors see Appendix A.

4-7



Performance Tests HP LL729C

PERFORMANCE TESTS

RESI DUAL PHASE NOISE PERFORMANCE TEST (Using a lest signal less than I 280 MHz) (cont'd)

Procedure
(cont'd) l0 kHz I ll0 kHz I MHz

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

Normalization to L Hz equivalent
noise bandwidthl

-10 log (368" x 1.2) :
Calibration Attenuation (Step 7)

t (f) conversion factor

Correction for log amplifiers and
peak detectors in analog spec-

trum analyzers.

Total (dBc/Hz't

_dB

_dB

-50 dB

-6 dB

+2.5 dB

<-L42

_dB

_dB
'-50 dB

-6 dB

+2.5 dB

<-151

_dB

_dB

-50 dB

-6 dB

+2.5 dB

<-156
rRefer to Application Note 1504, IIP 5952-114?, if additional information on calibration of spectrum
analyzere for noige meagurements ie needed,

17. Calculate the Carrier NoiseTest Set's residual phase noise at L0H2,100 Hz and I kHz
offsets from the carrier. Sum the measured noise level (C) and the 3 correction factorsz
as shown below. Do not add the normalization ta lIJz equivalent noise bandwidth
factor, when using a spectrum analyzer y[f[ leslnlization to a I Hz bandwidth.
This correctionfactoris accountedfor automatically. Verifytheresidualphasenoise
level did not exceed the specified limit as shown at the bottom of each column.

NOTE
If an analag spectrum analyzer was used. to measure the noise flaor ot
10 Hz, 100 Hz, ond L kHz, add *2.5 d,B to the totals aboue as a correction
for the log amplifiers and peak detectors in the anahg spectrurn
analyzer.

l0 Hz 100 Hz I kHz

Noise level - C (relative to refer-
ence level)

Normalization to IHz equivalent
noise bandwidthr

-10 log ("8" x 1.2) :
Calibration Attenuation (Step 7)

[ (f) conversion factor

Total (dBc/Hz)

_dB

_dB

-50 dB

-6 dB

<-115

_dB

_dB

-50 dB

-6 dB

<-126

_dB

_dB

-50 dB

-6 dB

<-135
rRefertoApplicationNotelS(}4,HPSg52ll4?,ifadditionalinformationoncalibrationofspectnrmanalyzers

for noise measurements is needed.
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PERFORMANCE TESTS

4-7. RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signat of t0 GHz)

Specification
Electrical

tharacteristics Performance Limits Conditions

Offset From
Carrier

10 Hz
100 Hz
l kHz

10 kHz
100 kHz
l MHz

dBc/Hz

-90
-105
-115
-r27
-r37
-L42

With a 10 GHz input
signal

Description

Eguipment

This performance test is onty "X:;::r, when the residuar phase noise
of the Catier Noise Test 9et is in questian.

This test verifies the Calrier 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 thi! test requires a"second Carrier Noise T6st 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 g0 degrees out o?phasey. One
mic_rowavesynttresized source supplies the MICROWAVE tUSt SIGNAL INPUT to
both of the Carrier Noise Test Sets (device under test and reference). Ttre IF OIlTpLllt of
the reference Carrier Noise Test Set then supplies the 5-1280 MHz INpUT of the
Carrier Noise Test Set device under test. The baoie" Noise Test Set's residual phase
noiseis measured on alowfrequencyspectrum analyzer and anRFsp""t""- r;.iv""r.
CoEection factors are added and the residual phale oois;i" verified to be below the
specified limit.

Carrier Noise Test Set . . Hp lLTZgC
(used as reference)

R_F Synthesized Signal Generator . . Hp 96624 (Option 008)
Microwave Synthesized Source ..... Hp gg40A
Low Frequency Spectrum Analyzer . Hp gbg2A
Rtr'Spectoum Analyzer . Hp gb66B
Power Meter
Power Sensor .... Hp g4gZA
Power Splitter (quantity 2) ... Hp t166ZAAmplifier .. Hp g$4tn/F
1 dB Step Attenuator(quantity Z\ ......... Hp gbbc

Initial Instrument Settings
1. Connect the instruments as shown in Figure 48.
2. Ttrrn on and wamr-up theinstruments for B0 minutes.
3. Set both step attenuators to maximum attenuation.

Procedure
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PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a lesl signal ol10 GHz) (cont'd)

Procedure
(cont'd)

HP I t72gt
CARRIER HtlISE
TEST SET

IBEFEBEilCE UlrrTI

IF OUTPUT
5 to 1280 MHz

STEP PIIWEB

AMPLIFIER ATTENUATllR SPLITTER

oUTpUT (STEP 9)

ELECTRONIC
FREQ. CONTROL

STEP

ATTEI{UATtlB

640 MHz lN

FREQ
CONT
X-OSC

640
MHz RF SYITTHESIZEO

SIGI{AL GEI{EBAT(|B

lTur{ABLE BEFEREtfCEI

L(ln| FBEoUET{CY

SPECTBUM A]IALYZER

oooooootr

HP I r7298
CARBIEB l{lIISE
TEST SET (1 MHz
[0.U.T.f ourpur

Figure 'l-3. Residual Phase lloise Test Setup lUsing a Test Signal ol l0 GHzl

4. Set the Microwave Synthesized Soruce as follows:
Frequency . 10 GHz
Output Level .. +10 dBm to *20 dBm

5. Set the RF Synthesized Signal Generator (tunable reference) as follows:
Fbequency 399.990 MHz
Output Level ..... 0 dBm

6. Set both Carrier Noise Test Sets as follows:
Band Center Frequency ..... 9.6 GHz
Lock Bandwidth Factor ...... 1
MeasurementMode ..... 0, CW

t]OOtrOtrOO
++MTCROWAVE

TEST SIGNAL
INPUT

CABLE A)

5 TO 1280 MHz
INPUT

<10 MHz
OUTPUT

M ICBtlWAUE SYIITHESIZEtl

StlURCE

OUTPUT

P(lWEB

SPLITTEB

-,lr-l II InltcRowAvE I

-

.'# TEST SIGNAL INPUT RF SPECTRUM A}IALYZEB
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HP LL729C
Performanee Tests

PERFORMANCE TESTS

RESIDUAL PHASE NOISE PERFORMANCE TEST (Using a test signat of i0 GHz) (contd)
Procedure
(cont'd)

Power Level Checks
7 ' Disconnect the cable w-hiclr goes to the 640 MHz IN connector on the rear panel ofthe Carrier Noise Test Set device under test. Cottnectiie power sensor to this cable.

4{tfl4" step attenuator t}rat is located U*r"" tft" p"*er splitter, supplying the64OMHz signal,-such lhat the power meter reads b-etween 0 dBm and *B dBm.Reconnect the cable to the 640 MHz INPLTI, on ttte 
"""i 

p*"i, 
"iC-il,ilivoie TestSet device under test.

8. Disconnect the end of cable A which is connected to the E-12g0 MHz INpUT on theCarrier Noise Test Set device under test. Connect tJ:e cable to r po*"" ,"rrro".Measure the IF O-UTPUT power. Adjust the r dB step ;ttenuator located after theIF OUTPUT of the reference Carrier Noise Teet Sef until the p"*;; ;;;, reads-l dBm to 0 dBm. Reeord the exact power meter reading berowl

Reference camier Noise Test set IF ouTPUT Fower : dBm

Spectrum Analyzer Galibration
9' Disconnect cable A-from the power sensor. Connect the cable from the tunablereference outputto thepowersensor. Adjustth" 

"-plitod" "itrt"t"""h"i"i"""o""until the power meter_rea_ds the power level recorded in step 8. Connect the tunablereference to the 5-1280 uHz lNpur on the Cat"ieilloise Test S"t a""i"" undertest.

10' Decrease the amplitude of the tunable reference by b0 dB. Adjust the RF spectrumanalyzer to display the approximately 10 kHz b".ir.ot". (ttte beat note is the result
of mixing the 400 MHz rF (MICRowAvn rEsr STGNAL rNpur minus the bandcenter of the BAND RANGE chosen) and the 39g.gg0 MHz tunabl" 

"ei""eo"usignal). Set the peak of the 10 kHz beai note to a coovenient referen;di"t.
11' Adjustthelowfrequencyspectrumanalyzertoviewtheapproximatelyl0kHzbeat

note' If the spectrum analyzer has selectable filters, selecl a fiat top filter.lf nusaveraging is available, select approximatelv 12b averages. RMS averagingsmooths out the noise floor.If RMS averaginjis not available the meagurement
should be made at an average level oo the-noile flooi, not on a peak or valley.

12. set the peak of the beat notc to a convenient reference point.

Residual Phase Noise Measurement
L3' Disconnect the tunable reference from the 5 to 1280 MHz INpUT on the CarrierNoise Test Set device under test. Reconnect cable A to tht b-ugo MHz INpUT onthe Canier Noise Test Set device under test.

14' Decrease the frequency of the Microwave Synthesized Source in I MHz steps, untilthe Carrier Noise Test Set deviee underlest Ldicates phase quadrature (green r .f,lD
is illuminated on the phase lock display.l oetails o?phasi locking 

"iZ-io""a 
i"Section III.

4-LL



Performance Tests

PERFORMANCE TESTS

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

HP LL729C

Procedure
(cont'd)

15. Adjust the RF spectrum analyzer to view the residual phase noise level at a 10 kHz
offset from the carier. For the most accurate measurement, use the emalleet
possible resolution bandwidth. LIse averagrng 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 noise level (A) along with the measurement resolution bandwidth (B) below.
Repeat this measurement for offsets of 100 kHz and LMHz.

1,6. On the low freduency spectrum analyzer, select a Hanning frlter and the normali-
zation to a I Hz bandwidth (if these features are available).If the spectrum ana-
lyzer does not have the feature for normalization to a I Hz bandwidth this fi^gure
will have to be calculated later using tJre formula at the end of the test.

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

NOTE
Power line spurs are not specifiedfor the Corrier Noise Test Set. Power
line spurs will appear ot power line frequencies and, multipl,es of power
line frequencies. Do not rnoke a phase noise tneosurement on a spur,
tnake the measurement on &n aueroge naise level.

L8. Record the phase noise level (C) below. If the measurement was not made in a 1 Hz
resolution bandwidth, also record the measurement resolution bandwidth (D).
Repeat this measurement at 100 Hz and 1 kHz offsets.

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 phaee noise level (A) and the
4 conection factors2 listed below. T?re normalization bandwidth factor is deter-
mined by putting the resolution bandwidth (B) into the equation below. Verify the
residualphasenoiselevel didnotexceedthespecifiedlimit as shown atthebottom
of each column.

0llset from

Garrier

lfoise leuel [Af

[relatiue lo relerence leuelf tdBl

Resolution Bandwidth lBl
[Hzl

10 kHz

100 kHz
l MHz

0llset lrom

Garrier

iloise leuel lGl

[refatiue to reference leuelf tdBl

Besolution Bandwidth lDl

lHzl

10 Hz

100 Hz

1 kHz

4-L2

'For a complete explanation of the correction factors see Appendix A"



HP LL729C
Performance Tests

PERFORMANCE TESTS

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

20' Calculate the residual phase noise level of the Carrier Noise Test Set at 10 Hz, 196Hz and 1 kHz offsets from the carrier. S '- the measured phase noi;; b*l (cl 
"oathe 3 correction factors2 below. Do not add the normatizatio" to . irr, 

"qoiiur"rrtnoise bandwidth factor, whel the spectrum analyzer accounts for this factor auto-
Tatically. Verify the residual phase noise level does noiexceed the sp"cifiJ umitshown at the bottom of each column.

NOTE
rf_an analog spectrum onalyzer utas usedtn rneasure the noise floor at
10 Hz, fiO Hz and I kHz a.dd, +2.5 dB n the totals above.- This is the
correction factor for the lag amplifiers ond peak d,etectors in the analog
spectrum analyzer.

l0 kHz

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

Normalization to I Hz equivalent
noise bandwidthr

-10 log (3'8" x 1.2) :
Calibration Attenuation (Step 10)

[ (f) conversion factor

Conection for log amplifiers and
peak detectors in analog
spectrum analyzer

_dB

-uo dB 
dB

-6 dB

+2.5 dB

_dB

-* d" 
d"

-6 dB

+2.5 dB

<_137

_dB

-50 dB

-6 dB

+2.5 dB

rBefer -to 
Application Note 15M, HP 595%lll47,if additional information on calibration of .p""t-o-analyzers for noise measurements is needed.

Noise level - C (relative to refer-
ence level)

Normaltzation to I Hz equivalent
noise bandwidthr

-10 log ((6D" x 1.2) -
Calibration Attenuation (Step 10)

t(f) conversion factor

Total (dBe/Hz)

_dB

-uo dB 
dB

-6 dB

_dB

-*dB 
d"

-6 dB

_dB

-uo* 
an

-6 dB

rRefer to Application Note rEG4, Hp 8952-lr4?, if additional informatio, offi
analyzers for noise meaaurements iB needed.

'For a complete explanation of the correction factors see Appendix A.
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Performance Tests HP LT729C

PERFORMANCE TESTS

Specification

4.8. AM NOISE FLOOR PERFORMANCE TEST

Descriplion NOTE
. This test, as written, is only a partiol verificotion of the AM Noise flnor
specification. The test only verifies the AM noise floor for frequency
offsets of l\bkHz and higher. Frorn lHz to 100kHz the reeornmended
Iaut noise oscillator's AM nnise floor is higher than the AM noise flaor of
the Carrier Noise Test Set. For o complete uerifieotion, an oscillator
with lower AM noise speeificotions than the Corrier Noise Test Set
would be needed..

The AM noise floor is measured at two offsets from the carrier (f 00 kHz and 1 MHz) to
verify AM noise detection is perfonming within limits. A signal generator is used for
calibrating the spectrum analyzer. A low noise osciUator is connected to tJre MICRO-
WAVE TEST SIGNAL INPUT for the AM noise measurement. Ttre AM noise floor is
observed from the (10 MHz OUTPUT on a spectrum analyzer.

Microwave Synthesized Source ..... HP 8340A
(with AM modulation)

Spectrum Analyzer .... HP 85668
Function Generator .... HP 3312A
Coaxial to waveguide adapter HP X281A*Isolator ... HP 0955-0178
Power Supply .... HP 62L48
PowerMeter ..... HP436A
Power Sensor . . .. HP 8481A
Low Noise Oscillator . . . MA 86651A

*The isolator stabilizes load effects on the AM noise floor. When an isolator is not available an attenuator pad
maybe used. Ttre attenuatorpadmaybeused onlyiftheoutputpowerofthe oecillatorie*10dBm withthe
attenuator pad in place. If the measured power is *10 dBm or lower an isolator will have to be used. (See otep
5 ofthe test procedure)

Calibration
L. Connect the equipment as shown in Figure 4-4.

2. Connect *10 Vdc from the power supply to tJre low noise oscillator. Warm up the
oscillator for 30 minutes.

Equipment

Procedure

Electrical

Characterislics Perlormance Limits Conditions

Aill Noise Floor

Offset from
Carier

1 kHz
10 kHz

100 kHz
l MHz

AM Noise
(dBc/Hz)

-138
-L45
-155
-160

At +10 dBm input level
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HP TT729C Performance Tests

PERFORMANCE TESTS

AM NolsE FLooR PERFORMANCE TEsr (confd)

Procedure
(cont'd)

M ISB(IWAUE SYIITHESIZEI|
StlURCE

FUl{CTIllN

6EI{ERATtlR

OUTPUT

PllWEB
SUPPLY

HP I l7zgc
CARBIER IIIIISE
TEST SET

AM
MODULATION
INPUT

OUTPUT

(lSCILLAT[|R

UVAUEGUIllE

Ttl SIIAXIAL
Al|APTEB IStlLATtlB

Vour
(STEP 11)

CABLE A

Figure 44. AM iloise Floor Test Set-up

Set the Microwave Synthesized So,rtce as follows:
Frequency .. l GHz
AM modulation . .... 50%

Set the function generator as follows:
Function sinewave
Frequency 100 kHz

Set the Carrier Noise Test Set as follows:
MeasurementMode ... AM, CW
All other controls Any setting

Measure the power level of the low noise oscillator at the end of cable A (the end that
connects to the MIcRowAvE TEST SIGNAL INpur). The level should be
approximately*10dBm. Connectan attenuatorpad atthe oscillator's outputifthe
power level is above *L0 dBm. The value of the attenuator pad selectei should
bring the measured power level to *10 dBm. Disconnect cabL A aom the power
sensor.

Record the power Ievel below.

Low noise oscillator power level 

- 

dBm

10
UT

(s'

o

3.

4.

5.

6.

RF SPEOTRUM AilALYZEB
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Performance Tests HP LL729C

PERFORMANCE TESTS

AM NOISE FLOOR PERFORMANCE TEST (cont'd)

Procedure
(cont'd)

NOTE
The AM rwise floor of the Carrier Noise Test Set is specified for a *10
dBm input leuel. (Jsing an input signal l,ower than *10 dBm wiII
inere as e the AM no is e flo or. The nois e floor will increas e by the amount
in dB that the input signal was lawered from * 10 d'Bm. As on erample: a
*7 dBm input will raise the AM noise flaor by *3 dB.

Because our speeifications ore higher than typicol rneasured ualues, an
input signal of *5 dBm minimurn will typicolly still measure within
speeificotinns.

7. 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.

8. T.urn 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.

g. 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 Canier Noise Test Set MICRO-
WAVE TEST SIGNAL INPUT.

10. 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 I GHz
signal. Set the peak of the 100 kHz signal to a convenient reference point.

AM Noise Floor Measurement

11. 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 oseillator signal should cotne directly frorn the resonator with no
arnplification stage in between. Under this conditian, it is likely that the
AM nnise coming frorn tlrc oscillotnr is Less than or equal t'o - 155 d'Be / Hz
at a 100 kHz offset.

12. 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 conesponding resolution band-
width below.

0flset lrom

carriEr

lloise leuel [Al

[relative to relerence levell tdBl

Resolution Bandwidth [Bl

lHzl

100 kHz

l MHz
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Ferformance Tests

PERFORMANCE TESTS

Procedure
(cont'd)

AM NOISE FLOOR PERFORMANCE TEST (cont'd}

13' Calculate the AM noise floor by sumrning the measured AM noise level (A) and the
3 correction factorsz shown below. The normalization bandwidth factor'is deter-minedbyplttingthe resolution bandwidth (B) into the eqoation below. VerifutheAM noise floor did not exceed the specifieaiiioit as shown at the bottom of eachcolumn.

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

Normalization to L Hz equivalent
noise bandwidthr

-10 log ("8" x 1.2) :
Calibration Attenuation (Step 8)

Correction for log amplifiers and
peak detectors in analog
spectrum analyzer

Total (dBe/Hz)

_dB

*u"

+2.5 dB

_ <-155

-40 dB

+2.5 dB

____ <-160

-dB

tRefer 
to Application Note 150-4, HP 595 2-1L47 ,if additional information on calibration

of spectrum analyzers for noise measurements is needed.

' Fo, a complete explanation of the correction factors see Appendix A.
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Table 4-2. Perlormance Test Becord

Hewlett-Packard C ompany
Model HP LL729C
Carier Noise Test Set

Test by

Serial Number Date

Para

l{0.

Test Description

Besults

ilf in. Actual ilf ax.

4-5.

4-0.

4-7.

4-8.

MEASUREMEHT FBEoUEHCY RAllGE, lF 0UTPUT BA]{DW|0TH

A1{lI LEUEL PERFIIBMAHCE TEST

IF Output Power

Mirowave
sienal
(GHz)

2.32
4.88
7.44

10.00
L2.56
L4.740
16.00
17.30
18.56

Band
Center
(GHz)

IF Output
Freq.

(MHz) Typ.

L.gz 400
4.48 400
7.A4 400
9.60 400

L2.L6 400
L4.72 20
L4.72 1280
17.28 20
L7.28 1280

RESIDUAL PHASE ll0lsE PERFIIRMAI{CE TEST lUsing a

<f 280 MHz Tesl Signall

Offset From The Carrier
L0 Hz

100 Hz
1 kHz

10 kHz
100 kHz
l MHz

RESIBUAL PHASE lf0lSE PEBF0RMAI{CE lUsing a l0 GHz Test

Signalf

Offset From The Carrier
10 Hz

100 Hz
1 kHz

10 kHz
100 kHz
l MHz

AM l{llISE PERFIIRMAilCE TEST

Offset From The Carrier
100 kHz
l MHz

*7 dBm
*7 dBm
*7 dBm
*7 dBm
*7 dBm
*7 dBm
*7 dBm
*7 dBm
*7 dBm

(dBc/Hz)

(dBc/Hz)

-

(dBe/Hz)

(dBc/Hz)

-115
-L26
-135
-L42
-151
-156

(dBc/Hz)

-90
-105
-115
-L27
-r37
-L42

(dBc/Hz)

-155
-160
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HP TL7a9C Adjustments

:i.1.

:t

sEcTloN v
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 performarrce.

5.2. SAFETY CONSI DERATIONS
This section contains information, cautiors, and
warnings which must be followed for your protec-
tion and to avoid damage to the equipment.

WARNINGS

Adjustments described in this sectiort
are performed with power supplied to
the instrument and with protectiue cou-
ers renloued. Maintenance should be
performed only by seruice trained per-
sonnel who are aware of the hazard
inuolued (for exarnple, fire and electrical
shock). Where rn&intenance can be per-
formed withoutpower applied, the power
should be remoued.

Before the instrument is switched oft, ail
protectiue earth terminals, extension
cords, autotransforrners and deuices con-
nected to it should be connected to a pro-
tectiue earth grounded socket. Any inter-
ruption of the protectiue earth grounding
will cause a potential shock hazard that
could result in personal injury.

whenet)er it is likely that the protection
has been impaired, the instrument must
be made inoperatiue and be secured,
against any unintended opera,tion.

only 250v normal blow fuses with the
required rated current shourd be u,sed,.
Do not use repaired fuses or shart 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 dirg"ams
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 table if 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 tist by an asterisk (*) which
follows the reference designator. The norrnal 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 HP LL729C

ADJUSTMENTS

5.6. POWER SUPPLY ADJUSTMENT

Reference

Description

Service Sheet 7

The *5.0 Vdc power supply is adjusted for *5.000 Vdc +0.025 Vdc at the 5V Test Point
AZTP3 using a digital multimeter.

Equipment
Procedure

Figure 5-1. +5.0 Udc Power Supply Adjustment Setup

Digital Multimeter ......HP 34654

1. Take off thetop cover of the CarrierNoiseTest Set. Locate the 5V Test PointATTPB
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 t0.025 Vdc on the digital multimeter.

llIGITAT
MUTTIMETEB

HP I t72gC
CARRIER ]IOISE

TEST SET

trBtrtrOOBO
Etct trtcttrrtrtEto
onooo E O El

oo o
ooo
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HP TL729C Adjustments

ADJUSTMENTS

5.7. PHASE LOCK INDICATOR ADJUSTMENT

Relerence 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 b5rte,
sent outover HP-IB, thePhaseLock Board mayneed adjustment, The adjustmentsfor
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 arn plifi er and
integrator.

EtIlITRtlLLER lfP ll72gC FREo
CARRIER l{lIISE coNT
TEST SET x-osc

trOBBOEIOOrE) OEotrtoooooJl
:1ooo troE lloo 1280 MHz f N

LOOP TESTI AUX NO|SE i
PoRr 

'* | -(:r-El 
,J -j

MICROWAVE
TEST SIGNAL
INPUT

BF SYIITHESIZEB

$IGIIIL GEHERATOR

Equipment

Procedure

Figure 5-2. Phase Lock Indicator Adjustment Setup

RF Synthesized Signal Generator ....HP 8662A (Option 008)
Microwave Synthesized Source ......HP 8940A
Computer Controller. ....HP 8bB
Disital Multimeter ......HP 34ObA
SMC to BNC adapter... .HP 12b0-0881
BNC to alligator clips . ..HP Bt20-1292

1. Connect the equipment as shown in Figure b-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
Measurement Mode. .....0, CW
Band Range. ......8.92 to 10.88 GHz

NOTE
If this BAND RANGE is not included in the carrier Noise Test set,
select an auailabl,e range.

640 MHz lN RF

trl ICR0WAUE SYIITH ESIZED
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ADJUSTMENTS

PHASE LOCK

Procedure
(cont'd)

lN DICATOR ADJUSTMENT (cont'd)

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

Frequency ..10 GHz
Amplitude ..*10 dBm

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

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

Frequency .....: ..400.001 MHz
Amplitude ..0 dBm

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 beot note. By connecting the 11
MHz or 110 MHz NOISE SPECTRUM OUTPUT to a spectrurn. ona-
lyzer the approximately 1 kHz beat note can be uiewed.

6. 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 (A7Jg). Attach a BNC to alligator clip
(HP 81 20-1 292) to the adapter that you just connected to PHASE LOCK IN (A7Jg).
Short the alligator clips to simulate a perfect phase lock.

7. 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.

Connect the AUX NOISE OUTPUT, on the front panel, to LOOP TEST PORT IN
on the rear panel. T\ro red LEDs should appear, one on either side of the center
green LED. If the red LEDs are not illuminated adjust DSP DEV (AbR35) 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 T.FlD.

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.

10. Set the LOCK BANDLDTH FACTOR, on the front panel, to 1.

11. 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

8.

9.
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ADJUSTMENTS

PHASE LocK lNDtcAToR ADJUSTMENT (cont'd)

Procedure
(cont'd)

shaded to view the LEDs. The phase Lock Indieator now displays maximum
display deviation- The D.U.T. and the tunable reference must not phase lock during
the adjustuent !f ftey phase lock while making the adjustmenl disconnect theFREQ-coI{r x-osc cable, on the rear panel of-the carrier rvoi"L fl"i sJ, ;h;"
reconnect.

12. Incr-ease the frequency of the tunable reference by 5 MHz to unlock the display. A
red LED should be illuminated to the left of the center green LED. If the realnO i"
not illuminated adjust UNLK Dsp (Abns) until the 

"Ja 
r,no [ghts-

1

I

13. Decrease the ftequency of the tunable reference by b.001 MHz.

14. Be sure the I,OCK BAI{DWIDIH FACTOR is set to 1.

'u"?f ;Jlff i"Hi:,"m:fff #Fl*:"i3*irrpiaserockisaquiredgoto
The tunable reference mustbe tuned closerin frequency to the IF frequenqy (f1p =ff*-- ft'oa o',t"* oequ-cy). Press CAPIURE while i"oi"g the tunable iefe"ence in
1 kHz steps- Watch the phase lock indicator on the Carriir Noise Test Set When the
LED'g on the indicator all light up, reduce the resolution of the tunable refer;" by
a factor of 10- . 

-__-

?xffi ;:":3:{:;:;:#;:;i::##}!;:#Hx::f f!,{#*r,:y^?;;
tune th.e tunable reference to acquire phase lock.

\!9 sisnals d.isployed, on tlw spectrum onaryz,er represent tlw frequency
d,ifference between tlw two inputs to an internal mi*er/phase d.etectnr
inthe carrier Noi.se Test seL The aignals will d,eereaseinfrequ.ency to
dc wlwn tunhtg towards phase tock and increose in frequcncy when
tuning away fromplmse lock.

Press CAPIURE and tune in this reduced resolution. watch the red I.FDS on the
CarrierNoiseTestSetphaselockindicatorstepthroughonesiJeofthedisplay-to
the green bar - then to the other side of the dieplay. de"itt 

"J"c" th;;;;ild"" ;
the tunable reference by a factor of 10. Tune inthis fiier resolutiol ootil th" t;;;LED is ill"minated. When the green tED is illuminated release CApruRE.

16' Hold CAPIURE in and increase the tunable reference in 10 Hz stepe until the loop
becomes unlocked. Watch the pbase lock indicator. The 

""a 
I,Eb" 

"irould 
fullylighli

one at a time and move to the right. When the last LED is illuminated and you tine.5qt ttf *:;* yl"l|"_Yindicatorshoulddimlvlight. j5€ tct r s*:-'
W-ith CAFIURE pressed decrease the tunable reference in l0 Hz steps. The dimly
illuminated indicator shou]d -"!"lq back to the red r,oos one at a time fully
illuminated and moving to the left. Ttrhen the last LED on the left is illuminated ani
you tune further, the entire indicator will dimly light.
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ADJUSTMENTS

PHASE LOCK INDICATOR ADJUSTMENT (cont'd)

Procedure
(cont'd)

17. When the last LED on the left or right lights and the tunable reference is incrpased
or decreased further, the indicator should immediately dimly light. ffthe indicator
goes blank adjust DSP DEV (A5R"rl5), on the Phase Lock Board, so the last LED on
the right or leftis illuminated. Thne further and the entire indicator should dimly
lisht

18. If DSP DEV did not need adjustment go to step 19. If DSP DEV was adjusted repeat
steps 12-17 because the adjustnents UNLK DSP and DSP DEV are intcractive.

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

20. Press and hold CAPIURE 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 CAPIURE. If the display changes to a red LED adjust OFF AI)
(AbR34) ,on the Phase Lock Board, to center thedisplay (green LED). If the display
remai',g centered do not adjust OFF AD.

21. Set the I,OCK BANDWIDTH FACTOR to 10. If the center green LED stays
illuminatpd go to step 22.1f thecenter green r.F'lD doesn't stay illuminated repeat
step 20 with a 10 Hz resolution.

22. Set the LOCK BANDWIDTH FACTOR to 1. The center green r'F:D should stay
illuminated. If the center green I.ED doesn't stay illuminatcd repeatstep 20 with a
1 Hz resolution.

23. UsethefollowingproceduretoveffuiftheadjustrrentforUNlKDSPiscalibrated
conectly:

Enter Program I into a computer or controller that runs basic. Insert the conect
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 sel€ct the HP-IB address by changing the position of the HP-IB
address switches ontherearpaneloftheCarrierNoiseTestSeL (Referto SectionII
narlsralh 2-7, HP-IB Address Selection, for further information.)

PROGRAM 1

10 A - sPolr(###)
20 DISP A
30 GOTO 10

(###: Current Carrier Noise Test Set select
code and address.)
Example 106 _r^7:Select code

06:Address

This program monitors the status byte of the Carrier NoiseTest Set and displays
the equivalent decimal value. The status of the phase lock detegtor 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

Procedure
(cont'd)

ADJUSTMENT (cont'd)

Table 5-f . Phase Lock and Unlock $tatus Bits

Phase

Condition

Status-Bits-Binary
0utput

Decimal*l|It}S 0r07 D106 0m5 0r04 Dr03 Bltlz Dtllf

unlocked

locked
(green bar)

0

0

0

0

0

0

0

0

0

0

1

0

0

1

0

0

4

2

*If no other bits are logical one.

24. Set the Carrier Noise Test Set to the phase lock condition (green T .ED is illuminated
on the front panel phase lock indicator).

25. 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 decimal2 is
displayed when in the phase lock condition.

26. Increase the frequency of the tunable reference by 1 MHz. Verifu that the unlocked
condition (red LED adjacent to the left of the green LED) is detected by the
microprocessor. A decimal4 should be displayed on the computer.

If the number (2 or 4) displayed on the eomputer does not correspond to the phase
lock condition, displayed on the front panel phase lock indicator, perfonn-steps
12-18 again. Perform steps 28-26 to verifu the adjustments.
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ADJUSTMENTS

5.8. OPTION SWITCH ADJUSTMENT

Reference Service Sheet 6

NOTE
If a filter is ad.d,ed, to the Canier Noise Test Set the inputs to the Option
Switch (Sl), on the microprocessor board, need to be changed.

Description Thefive (5) inputswitch (S1), onthemicroprocessorboard, definesthe optionsinstalled' 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 offthe bottom cover of the Carrier Noise Test Set

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

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

Table 5-2. 0elinition ol 0ption Switch Sl

Switch Input

Logic Levels

Total ilumber ol Bands in

the Carrier Noise Test Set

#5
x
x
X
X
X
X
X
X
X
X
x
x
x
x
x
X

0

1

#4

0
0
0

0
0
0
0
0
1

1

1

1

1

1

1

1

X
X

#3

0
0
0

0

1

1

1

1

0

0
0
0

1

1

1

1

X
X

#2

0

0

1

1

0

0

I
1

0

0

1

1

0

0

1

1

X
X

#1

0

1

0

1

0
1

0

1

0

1

0

1

0
1

0
I
X
x

1

1

2

3

4

5
6
7

8
I (exceeds capacity)
10 (exceeds capacity)
11 (exceeds capacity)
1

1

1

1

AM is not installed
AM is installed

X - Don't care

4. If a filter is added to the instrument, switch 51 to the corresponding logic levels for
the total number of lilters in the Carrier Noise Test Set.
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ADJUSTMENTS
...?

:

Procedure
(cont'd)

OPTION SWITCH ADJUSTMENT (confd)

4. If a filter is added to the instrument, switch Sl to the eonesponding logic levels for
the total number of filters in the Carrier Noise Test Set.

5r- Y""ifv that the microprocessor recognizes the change by pressing the BAND
RANGE button of the newly installed fiIter. The filter s*itcf,-*itt 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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ADJUSTMENTS

5-9. PULSE BALANCE ADJUSTMENT

Reference

Description

Procedure

Service Sheet 2

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

1. T\rrn the Carrier Noise Test Set off.

2. Remove the top cover of the Carrier Noise Test Set.

3. Disconnect AgWll from the IF port on the Low Pass Filter-

4. T\rrn the Carrier Noise Test Set on.

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

6. Center the rotational swing of the front panel BAL control. '

7. Adjust the COARSE BAL potentiometer, on the rear of the front panel, until the
front panel Phase Lock Indicator displays the center green LED-

8. Turn the Carrier Noise Test Set off.

9. Reconnect AgWll to the IF port on the Low Pass Filter.

10. Replace the top cover of the Carrier Noise Test Set.
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.lr
SECTION VI

REPLACEABLE PARTS

a:.

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
all in 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 dig,it (CD).

c. The total quantity (Qtv) in the instrument,
which appears only atthe first listing of a particu-
lar part number.

d. The description of the part.

e. A typical manufacturer of the part in a five-
dieiit 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 deterrnining what value to use for replace-
ment.

6-5. PARTS L|ST BACKDATTNG (t)
Parts marked !\rith a dagger (t) are different in
instruments with serial number prefrxes lower
than the one that this manual applies to directly.
Table 7-L lists the backdating changes by serial
number prefi.x. 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
change in the serial number prefi.x. Changes to the
paqts list are recorded by serial number prefix on a
MANUAL CHANGES supplement. Also, parts
list enors 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 dig:it 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 pad, and the number of parts required.
Address the order to the nearest Hewlett-Packard
offrce.
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Replaceable Parts

OR DERING 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 infarmation and
f orms f or the " Direct Mail Order
Systent."

6-10. RECOMMENDED SPARES LIST

Stocking spare parts for an instrurnent 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

HP LL729C

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 offrce.

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
sirnply 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 (l of 2l

Replaceable Parts

R E FE RENCE DESIGNATIONS

4..oo..o.... assembly
AT o . attenuator; isolator:

termination
B . .. . .. .... fan;motor
BT o.......... battery
C . . . . . . . . . . . capacitor
CP .o......... coupler
CR .. ... .. diode:diode

thyristorl varactor
DC . . o directional coupler
DL ......... delayline
DS . . . . . . . annunciator:

signaling device
(audible or visud);
lamp; LED

A............ ampere
ac . . . . alternating current
ACCESS,.... accessory
ADJ o...... adiustment
A/D . . . . analog-to-digital
AF . . . . . audio frequencv
AFC...o.... automatic

frequency eontrol
AGC . . . . . automatic gain

control
AL ... o ..... aluminum
ALC . . . . . automatic level

control
AM amplitude modula-

tion
AMPL .... amplifier
APC . . . . automatic phase

control
ASSY,... assembly
AUX . . . o . . . . . auxitiary
avg ,...... averagg
AWG .... Americanwire

Eauge
84Lc......... balance
BCD...o.. binarycoded

decimal
BD
BE CU

. board
!...;. beryllium
cotrtrer

BFO . . . . . beat frequency
oscillator

BH .. . . . . . . binderhead
BKDN breakdown
BP bandpass
BPF . . . ., bandpass filter
BRs .,..... brass
BWO . . . . . backward-wave

oscillator
CAL , ealibrate
ccw . . eounter-clockwise
CER....',.... ceramic
CHAN,...... ehannel
cm . centimeter
CMO . . cabinet mount only
COAX . . coaxial

E . . . . . o . . miscellaneous
electrical part

F........o..r..fusg
FL..........
H......r....

. filter
hardware

HY . . . . . . . . . circulator
J . . . electrieal connector

(stationarV portion):
jack

K..........o.. Iglay
L ... .. .. . coiliinductor
M.......o..... metgr
MP o . . . . . . miscellaneous

mechanical part

P . . . electrical eonnector
(movable portion):
plug

Q . . . . . . transistor: SCR;
triode thyristor

R . . r . . . . . . . o . resistor
RT . . . . . . . r . thermistor
S .....o....o. switch
T . . . . . . . . . transforlner
TB . . . . . . terminal board
TC...... tlermocouple
TP r........ testpoint

u o..

V..c
vR..
w.o.

c . integrated eircuit:
mlcroeircuit

..... electrontube

. . voltage regulatori
breakdown diode

. cable; transmission
Path: wire

......... soekgt

. crystal unit (piezo-
electric or quartz)

. tuned eavity i tuned
circuit

INT.... internal
kg .......... kilogtram
kHz . . . . . . . . . kilohertz
kQo.......,.. kitohm
kV . . . . . . . ., ., kilovolt
Ib..., pound
LC o o . . . o . . inductance-

capaeitanee
LED c . light-emitting diode
LF . t o... lowfreguency
LG,...o........ long
LH .......,.. Iefthand
LIM ......o.....Iimit
LIN linear taper (used

in parts list)
tin.... . . o linear
LKWASH .,, loekwasher
LO . e . low:localoscillator
LOG . . . . logarithmic taper

(used in parts list)
log.c.. logrithm(ic)
LPF ..... lowpassfilter
LV........ lowvoltage
m . . . ., . meter (distance)
ttlA . r . . . . . . milliampere
MAX ,...... maximum
MSr.......,. megohm
MEG...o meg(1O6y(used

in parts list)
METFLM . c., metalfilm
MET OX . . metallic oxide
MF . o . medium frequencv;

mierofarad (used in
parts Ust)

MFR . . . . . . manufacturer
m9......... milligram
MHz megahertz
mH.,..D.... millihenry
mho c.,...,,.... mho
MIN.... minimum
min ...,. minute(time)
. . .' ., . . . minute (plane

angle)
MINAT . . .,, . . miniature
mm ........ millimeter

x.o.
Y...

ABBREVIATIONS

COEF coefflcient
COM.....r... common
COMP..... compoSition
COMPL.......COmplete
CONN....o.. connector
CP..o... cadmiumptate
CRT . . . cathode-rav tube
CTL.... complementary

transistor logic
CW .. ... eontinuouswave
cw.,....... clockwise
cm . centimeter
D/A - . . . digital-to-analog
dB .,,...... decibel
dBm . . ., decibel refened

tolmW
dc . . . . . . . direet current
deg . . degtree (temperature

intenral or differ-
o ence)

......degtree(plane
o angle)
C ...... degreeCehius

o (centigrade)
oF degree Fahrenheit
K .. ... o. degreeKehirin

DEPC deposited carbon
DET.......r. detector
diam . . . . . . . . . diameter
DIA diameter (used in

parts list)
DIFF AMPL . . differentiat

amPlifier
div..., division
DPDT . double-pole,

double-throw
DR,... .... drive
DSB ... o doublesideband
DTL diode transistor

logie
DVM digital voltmeter
ECL . . . . emitter coupled

logrc
EMF . . electromotive force

EDP . . . . . eleCtfOnic data
processing

ELECT . . . . . electrolytic
ENCAP . . . . encapsulated
EXTo.....o.. extental
F...........,. fatad
FET . . - . . . o field-effect

transistor
F/F . flip-flop
FH .. ..,..... flathead
FIL H . . . . . fillister head
FM, . frequency modulation
FP..o..... frontpanel
FREQ.....o. frequency
FXD.,......... fixed
E ........ . gfam
G8........ germanlum
GHz . . . ., . . . . gigahertz
GL.,.......o... glas
GRD....... ground(ed)
H .......... henry
h
HET
HEXr.......
HD........r.o..head
HDW
HF

. . . hardware
hign frequeney

HG...o.,o... mereury
HI ......o. high
HP . Hewlett-Packard
HPF . . . . . high pass filter
HR, . . . . . . horrr (used in

parts tist)
HV .. .. ... . higtrvoltage
H2......o..... Hettz
IC . . . . integrated cireuit
ID . . . ., . inside diameter
IF ..... intermediate

frequency
IMPG..... impregnated
in.........,.o.. inch
INCD . . . . . incandeseent
INCL include(s)
INP ........... input
INS insulation

....hour
heterodyne

hexagonal

NOTE

All abbreviations in the parts tist will be in upper-case.
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Table 6-1. Beference Designations and Abbreviations 12 of 2l

MOD r...... modulator
MOM ...... momentary
MOS ., . . . . . metal-oxide

semiconductor
ms . . . . . . . . millisecond
MTG........ mounting
MTR, -, meter (indicating

device)
mV. ,.... millivolt
mVac . . . . . . millivolt, ac
mVdc . . . . . . millivolt, dc
mVph millivolt, peak
mVp-p . . . millivolt. peak-

to-peak
mVrms millivolt, rrns
mW ......... milliwatt
MUX ....... multiplex
MY............ mylar
tIA . . o . . . . microampere
IIF . . ., . . . . microfarad
pH....r... microhenry

micromho
microsecond

p\/.,....... microvolt
lN|ac. . . . . . microvolt. ac
pVdc . . . . . microvolt. dc
ItVpk c . . microvolt. Peak
FVp-p, . . microvolt, Peak-

to-Peak
pVrms rnicrovolt, rms
IJW microwatt
nA.... nanoalnpere
NC..or.. noconnection
N/C . . . . normally closed
NE ...... neon
NEG . negative
nF.....,... nanofarad
NI PL . . . . . . nickel pl,ate
N/O . normally open
NOM .... nominal
NORM.... normal
NPN negative-positive-

negative
NPO negative-positive

zeto (zero tempera-
ture coeffieient)

NRFR., notrecommended
for field replace-
ment

NSR . .. .. notseparately
replaceable

ns . . . . o . . . . nanosecond
nW . nanowatt
OBD ", . order bY descrip-

tion

OD . . . . .'outside diameter
OH.o,o..... ovalhead
OP AMPL operational

amPlifiet
OPT ..,.1. option
OSC.,., .oscillator
OX.r...... oxide
oz ..o,.... ounce
s}."............ ohm
P . . . . peak (used in parts

list)
PAM . . . . pulse-amPlitude

modulation
PC o . . . . . printed circuit
PCM pulse-code modula-

tion; pulse-count
modulation

PDM . ! o . . pulse-dwation
modulation

pF,........ Ficofarad
PH BRZ phosphor bronze
PHL . . . . . . . . . . Phillips
PIN positive-intrinsic-

negative
PIV ..... Peakinverse

voltage
pk ......... peak
PL . phase lock
PLO.... phaselock

oscillator
PM phase modulation
PNP positive-negative-

Positive
P/O pan of
POLY polystyrene
PORC porceliain
POS . . positive: position(s)

(used in parts list)
POSN position
POT potentiometer
p-p peak-to-peak
PP peak-to-Peak (used

in parts list)
PPM . pulse-position

modulation
PREAMPL preamplifier
PRF pulse-repetition

frequency
PRR pulse repetition

rate
trs . . . . . . . o . Picoseeond
pT point
PTM o . . . . . . . Pulse-time

modulation
PWM Pulse-width

modulation

PWV ...... peakworking
voltage

RC..., . resistance-
capacitance

RBCT . . . . . . . . rectifier
REF . reference
REG regulated
REPL . . . . . . replaceable
RF . . . . . radio frequency
RFI radio frequencY

interference
RI{ . o. o roundhead;right

hand
RLC resistance-

inductance-
capacitance

RMO
rrns . . . . root-mean-square
RNDo.....,.... round
ROM.. read-onlymemory
R&P . rack and panel
RWV ... reverseworking

voltage
S . . . scattering parameter
s second (time)
, . ." . second (plane angfe)
S-B slow-blow (fuse)

(used in parts list)
SCR silieon controlled

rectifier: screw
SE selenium
SECT........ sections
SEMICON . semicon-

ductor
SHF zuperhigh fre-

qu ency
SI . . silicon
SIL . silver
SL slide
SNR signal-to-noise ratio
SPDT . . . . . . sinEle-pole.

double-throw
SpG spring
SR ..r... sPlitring
SPST single-pole,

single'throw
SSB single sideband
SST stainless steel
STL.... steel
SQ square
SWR standing-wave ratio
SYNC .,, . . . synchronize
T " . timed (slow-blow fuse)
TA ...... tantalum
TC .... temperature

cornPensating

TD
TERM.... terminal
TFT, . thin-film transistor
TGL o.........o toggle
THD....,..... thread
THRU.... through
TI .....'.... titanium
TOL.o.. .tolerance
TRIM trimmer
TSTR . . . . . . o transistor
TTL transistor-transistor

logie
TV.... . television
TVI television interference
TWT traveling wqve tube
U..a.. micro(l09(used

in parts list)
UF . . c microfarad (used in

parts list)
UHF ultrahigh frequencV
UNREG ..., unregulated
V ...o.. volt
VA . . . o o . . . voltarnpere
Vac .... . volts,ac
VAR . . . ., . ., . . variable
VCO voltage-controlled

oscillator
Vdc . volts, dc
VDCW. . volts, dc, working

(used in parts list)
V(F. ) volts, filtered
VFO . . variable-frequency

oscillator
VHF very-high fre-

quency
Vpk ..,. volts.peak
Vp-p volts, peak-to-peak
Vrms volts, rrns
VSWR . . . voltage standing

wave ratio
VTO voltage-tuned

oscillator
VTVM vacuum-tube

voltmeter
V(X) . o . . . volts, switched
W ....... watt
W/ ..c. . with
WIV . o . o working inverse

voltage
WW ....... rvirewound
W/O . without
YIG yttrium-iron€arnet
7,o characteristic

irnpedance

NOTE

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

MULTIPLIERS

Abbreviation Pref ix MultiPle

T tera I O12
c sisa l0g
M mega lOG
k kilo 1O3
da deka 10
d deci 1O-l
c centi ].}-z
m milli 1O-g
p micro lo-f
n nano r O-g
P Pico 10-12
t femto 10-15
a atto 10-18
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Table 6-2. Replaceable Parts

See introduction to this section for ordering inforrnation

Ref erence
Designation

HP Part
Number

C
D Qtv Description Mfr

Code Mf r Part Number

AI

A1 Ct

AI DSI
A1 DSz
AI DS3

AlJI

Ar t1Pl
A1r1P2

A1 RI
A1 R2
A1 R3
A1 R4
AI R5

AI R6
A1 R7
A1 R8
A1 R9
AIRIO

At st

AI UI
AI U2

A1 XDSI
A1 XDSz
A1 XDS3

A?

AaC1
A?Cz

A2DSI
A2DS2
AzDS3
A2DS4
A2D55

A2DS6
A2DS7
A2DS8
A2DS9
AzDSl 0

A2DSI 1

AzDSI2
A2DSI 3
A2DSI 4
AzDSI 5

A2DSI 6
AzDSI 7
A2DS1 8
AzDSl 9
AzDS20

A2DS2l

A?J1
AzJ2

A2NPI
AZNP?
A2T1P3

A2MP4

A2NP5

A2NP6
A2MP7
A2NP8
A2TlP9

Azr1Pl 0

| 11729-60011
l

0 1 80 -?617

1 990-0759
| 990 -0759
r 990-0698

1 200-0508

504r -0377
| 251 -4459

0698-7231
0698-7235
0698-7220
0698-7220
0698-7220

0698-7220
0698-7220
0698-7220
0698-7220
0698-7220

5060-9436

| 826-0655
r 826-0276

r 200-0507
| 200 -050?
1 | 729-80004

r 1 729-60088

0r80-0116
0r 80-01 r 6

1 990-0665
1 990-0665
1 990-0665
r 990-0665
1 990-0665

1 990-0665
1 990-0665
1 990-0665
1 990-0665
r 990-0665

r 990-0665
1 990-0665
| 990 -0605
1 990-0665
1 990-0665

reeo-066s 
I

leso-066s 
I

r990-0665 |

r99o-066s I

rgeo-066s I
I
I

reeo-066s I
I

I

1 2sl -5722 
|

t251- 83e1 
|
I

5041 -O?52 |
s04l -0252 |
s04l -0252 |
5o4f -ozsz 

I
so4t -0252 I

I
I

s041 -03s2 |
s041 -03s2 I
so4t -03s2 I
so4r -03s2 |
5041 -0352 I

8

1

6
6
?

0

7

5

2
6
I
I
I

I
I
I
I
I

7

4
5

9
I
I

I

I
I

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3

3

3

7
2

7
1
7
7
7

8
I
8
8
8

t

4

2

t

3

t
3

I
t
8

16

1

2

2

I

1

5

21

I
1

5

I

INDICATOR BOARD ASSEI1BLY

CAPACIToR-FXD 6.8UF+-t0z 35vDc TA

LED.LIGHT BAR T1ODULE LUTI-INT
LED -IGHT BAR NODULE LUTI-INT
LED.LIGHT BAR T1ODULE LUII-INT

SOCKET-IC I4-CONT DIP-SLDR

KEY CAP FULL SI1K

CLIP-CABLE PLUG RTNG-DUAL INLINE

RESIST0R 619 1Z "05td F TC=0+-100
RESISTOR 909 lZ .05h1 F TC=0+-100
RESISTOR 215 lZ .051, F TC=0+-100
RESISTOR 215 17,- .05tJ F TC=0+-100
RESISTOR 215 lZ .05bf F TC=0+-100

RESISTOR 215 17. .05u F TC=0+-100
RESISTOR 215 1Z .05tJ F TC=0+-100
RESISTOR 215 17." .05u F TC=0+-100
RESISTOR 215 1Z .051J F TC=0+-100
RESIST0R 215 1Z .051J F TC=0+-100

PUSHBUTTON SIJITCH P.C. I1OUNT

18-DIP-P PKG

78LO5A V RGLTR TO-92

SOCKET-IC 16-CONT DIP.SLDR
SOCKET-IC I6-CONT DIP-SLDR
SKT, STRP 4 CONT

FRONT PANEL KEY AND DTSPLAY BOARD ASSY

CAPACfTOR-FXD 6.8UF+-t0U 35vDC TA
CAPACITOR.FXD 6.8UF+-1OU 35VDC TA

LED-LAIIP LUI'I-fNT= | tlCD IF=20f1A-l'tAX BVR=SV
LEO-LAHP LUI1-INT= 1 tlCD fF=20t1A-l1AX BVR=SV
LED-LAI1P LUm-fNT= 1 llCD IF=20I1A-I1AX BVR=SV
LED-LA|IP LUH-fNT= 1 I1CD IF=201'IA-11AX BVR=SV
LED-LAI1P LU|I-INT= 1 llCD fF=2OMA-I1AX BVR=SV

LED-LAI1P LUtl-INT= I I1CD IF=201'lA-llAX BVR=5V
LED-LAt1P LUll-INT= t tlCD fF=201'1A-llAX BVR=5V
LED-LAhP LUI1-INT' 1 l1CD IF=2011A-|1AX BVR=SV
LED-LAIIP LUI1-INT= t nCD IF=2011A-|'1AX BVR=SV
LED-LAHP LUI1-INT= 1 |1CD IF=20I1A-|1AX BVR=SV

LED-LAIIP LUl1-INT= I l1CD fF=201'1A-l1AX BVR=SV
LED-LAI1P LUI'I-INT= 1 flCD IF=20t1A-t1AX BVR=5V
LED-LATIP LUI'I.INT= 1T1CD IF=2OT1A-I1AX BVR=5V
LED-LAI1P LUI1-INT= I flCD IF=20f1A-flAX BVR=SV
LED-LAI1P LUll-INT= 1 I1CD IF=20t1A-l'lAX BVR=5V

LED-LA|1P LUH-INT= 1 I1CO IF=2011A-F1AX BVR=SV
LED-LAI1P LUlf-INT= 1 I1CD IF=20t1A-l1AX BVR=5V
LED-LAilP LUI1-INT= 1 llCD IF=20I1A-I1AX BVR'SV
LED-LAi1P LUI1-INT= 1 tlCD IF=2OflA-llAX BVR=SV
LED-LAI1P LUll-INT= 1 I1CD fF=20llA-t1AX BVR=5V

LED-LAHP LUil-INT=1 llCD IF=2011A-|1AX BVR=SV
I

CONNECTOR 50-PIN T1 POST TYPE
CONN-POST TYPE . lOO-PIN-SPCG 4.CONT

KEy CAP t/4 FoR LoCK BANDLIIDTH SL]T:HES
KEY CAP I /4 FOR LOCK BANDIJIDTH SIdITCHES
KEY CAP 1/4 FOR LOCI( BANDIJIDTH SI'JITCHES
KEY CAP l/4 FOR LOCI( BANDTJIDTH SI',ITCHES
KEY CAP I /4 FOR L0CK BANDTJIDTH SI',ITCHES

KEY CAP FOR FILTER SL'ITCHES
KEY CAP FOR FII-TER SIJITCHES
KEY CAP FOR FILTER SI,JITCHES
KEY CAP FOR FILTER SL'ITCHES
KEY CAP FOR FILTER SI'JITCHES

14

3T1CD

3llcD
2TICD

IC
IC

28480

25088

28480
28480
28480

28480

28480
28480

28484
28480
28480

24546
24546
24546
?4546
24546

24546
?4546
24546
24546
24546

28480

27A14
047r 3

28480

s6289
56289

28480
2848,0
28480
?8480
28480

2848A
28480
2848,0
28r180
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28rt80

28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

I

11729-60011

DoRSGSI B35K

HLT1P-2620
HLIIP- 2620
l Lt1t -2500

I 200-0508

504r -0377
1 251 -4459

c3- | /8-T0-61 9R-F
c3-r /8-T0-909R-F
c3-l /8-TO-215R-F
c3-l /8-TO-215R-F
c3-r /8-ro-215R-F

c3-r /8-TO-215R-F
c3- 1 /8-rO-215R-F
c3-t /8-TO-215R-F
c3-1 /8-TO-215R-F
c3- l /8-TA-215R-F

5060-9436

Lr13914N
tlc78L05ACP

1 200-0507
1200-0507
1 r 729-80004

1 1 729-60088

1 500685X903582
| 500685X903s82

1 990 -0665
1 990-0665
1 990 -0665
1 990-0665
1 990-0665

1 990 - 0665
1 990 - 0665
r 990-0665
1 990 -0665
1 990 -0665

r 990-0665
1 990 -0665
I 990-0665
I 990 -0665
1 990-0665

1 990-0665
r 990 -0665
1 990 -0665
1 990 -0665
1 990 -0665

1 990-0665

1251 -5722
125r -8391

5041 -0?52
504r -0252
504r -0252
s04r -0252
504r -0252

504r -0352
5041 -0352
5041 -0352
5041 -0352
s04t -0352
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Replaceable Parts HP I t7 29C

Table 6-2. Replaceable Parts

Reference
Designa tion

HP Part
Number

c
D Qtv Description Mfr

Code Mlr Part Number

A2tlPl1
A?NP1?
AzlIPr 3
Aanil4
A2mP1 5

A2IlPI6

A2R6
A2R7
A2R8
A2R9
A2RI O

AzRI I
A?Rl?
A2R1 3

AzQI
AzQ?
A203
A2Q4
A2Q5

A2RI
A?Rz
A2R3
AzR4
A2R5

A2St
A2S2
A2S3
A2S4
A2S5

A2S6
A2S7
A2S8
A2S9
A2S1 O

A2S1 1

A2S1 2
A2SI 3
A2Sr 4
A2S1 5

A2TPI

A3

A3C1
A3C2
A3C3
A3C4
A3C5

A3FLI -
A3FL4

A3J1
A3J2
A3J3
A3J4
A3J5

A3J6

A2U1
A2V2

A2IJl

A3KI
A3K2

5041 -0352
504r -0352
5041 -0352
5041 -28r 1

5041 -2812

5040 -8823

r853-0264
| 853-0264
| 853-0264
| 853-0264
r 855-0082

r 8r 0-0397
| 81 0 -0397
1 81 0-0397
0757-0280
0757-0280

0757-0280
0757 -0421
0757-0421
0698-3447
0698-3r 62

0698-3r 57
21 00 -0558
2100-41 09

5060-9436
5060 -9436
5060-9436
5060-9436
5060 -9436

5060-9436
5060 -9436
5060 -9436
5060-9436
5060-9436

5060 -9436
5060-9436
5060-9436
5060-9436
5060-9436

0360 -0535

1820-r208
1 820 -2973

81 59-0005

1 I 729-60087

0r 60 -4767
01 60 -2208
01 60 -2208
0140-02r0
0140-0210

9135-0 | 74

r 250 -1224
I 250 -1224
| 250 -1?24
r 250 -1220
| 250 -1220

1 250 - 1220

0490-10r3
0490-10r3

8
I
I
8
I
2

8
I
8
I
2

I
8
I
3
3

3
4
4
4
0

3
I
4

7
7
7
7
7

7
7
7
7
7

7
7
7
7
7

0

3
1

0

8

4
4
4
2
2

0

6
6

0
0

0
0
0

5

1

1

I

4

I

3

19

4

6
3

I
I
t

26

t
r5

3

I

t
2

2

4

6

2

KEY CAP FOR FTLTER S|I'ITCHES
KEY CAP FOR FILTER SIdITCHES
KEY CAP FOR FILTER SITfITCHES
KEY CAP (T1ODE)

KEY CAP (LOCAL)

KNOB JADE GRAY

TRANSIST0R PNP Sf PD=31011hf FT=t00l1HZ
TRANSIST0R PNP Sf PD=31Ol1trl FT=lOOtlHZ
TRANSISTOR PNP SI PD=310l1Ll FT=l00l1HZ
TRANSISTOR PNP SI PD=3l0l1hl FT'l00l1HZ
TRANSISTOR J-FET P-CHAN D-T1ODE SI

NETIJ0RK-RES t0-SIP68.0 0Ht1 X I
NETLIORK-RES IO-SIP68.O OHI1 X 9
NETUIORK-RES 1O-SIP68.O OHN X 9
RESIST0R lK lt.l25lJ F TC=0+-100
RESIST0R lK lg .1251J F TC=0+-100

RESISTOR lK lt ,1251'l F TC=0+-100
RESIST0R 825 17".1251J F TC=0+-100
RESIST0R 825 lU .1251J F TC=0+-100
RESISTOR 422 lZ .l25t', F TC=0+-100
RESIST0R 46./K lZ .l25Ll F TC=0+-100

RESIST0R 19. 6K lZ . | 25ld F TC=0+- 100
RESISTOR-TRI1R zOK IOZ C TOP-ADJ I.TRN
RESISTOR-VAR CONTROL C 2K 5Z LIN

PUSHBUTTON SIJITCH P.C.
PUSHBUTTON SIJITCH P.C.
PUSHBUTTON SIJITCH P.C.
PUSHBUTTON SIdITCH P.C.
PUSHBUTTON SIJITCH P.C"

PUSHBUTToN ShIITCH P.C.
PUSHBUTTON SL'ITCH P.C.
PUSHBUTTON SIJITCH P.C.
PUSHBUTTON SIJITCH P.C.
PUSHBUTTON SbIITCH P. C.

PUSHBUTTON SIJITCH P.C.
PUSHBUTTON SIJITCH P.C.
PUSHBUTTON SIdITCH P.C.
PUSHBUTTON SL'ITCH P.C.
PUSHBUTTON SIJITCH P.C.

TERI1INAL TEST POINT PCB

IC GATE TTL LS OR qUAD z-INP
IC DRVR TTL PRPHL HV DUAL

RESISTOR-ZERO 0Hl1S 22 At'fG LEAD DfA

L0t', PASS FILTER BOARD ASSEI1BLY

CAPACITOR-FXD ?OPF +.52 2OOVDC CER O+.30
CAPACITOR-FXD 33OPF +.58 3OOVDC MICA
CAPACIT0R-FXD 330PF +-5[ 300vDC I1ICA
CAPACITOR-FXD 270PF +-5% 300VDC HICA
C/APACITOR-FXD 27APF +-5f 300VDC HICA

T4OUNT

T1OUNT

t10uNT

I1OUNT

NOUNT

110uNT

T1OUNT

MOUNT

I1OUNT

I1OUNT

I1OUNT

TlOUNT

I1OUNT

T1OUNT

]1OUNT

FILTER-LOtrl

CONNECTOR-
CONNECTOR.

CONNECTOR.

CONNECTOR-
CONNECTOR.

CONNECTOR-

RELAY-REED
RELAY.REED

PASS LEADS.TERNS

smc n Pc 50-

250nA 28VDC
250nA 28VDC

0H11

0H11

0Ht1
0Htl
0Ht1

0H11

SVDC-C0IL 3VA
SVDC-C0rL 3VA

sllc |'| Pc 50
sllc 11 Pc 50
snc 11 Pc 50
snc t| Pc 50
sllc 11 Pc 50

RF

RF

RF

RF

RF

RF

tc
tc

28480
28480
28480
28480
?8480

28480

0471 3
047r 3
04713
04713
28480

att2l
0r121
01 121
24546.
24546

24546^

?454€.
24s46
24545
24546

24546.
28480
28480

284s0
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
2848A
28480
28480

00000

0r 295
28480

28480

28480

28480
2848A
28480
72r 36
721 36

28480

28480
28480
28480
28480
28480

28480

28480
28480

504r -0352
5041 -0352
504r -0352
504r -2811
504r -?812

5040 -8823

2N5t10l
2N540r
2N5401
2N540 |
1 855-0082

210A680
21 0A680
21 0A680
c4-1 /8-r0-1001 -F
c4-l /8-T0- t00l -F

c4-r /8-T0-r001 -F
c4-f /8-r0-825R-F
c4-1 le-T0-82sR-F
c4-r /8-ro-42?R-F
c4- 1 /8-T0-464?-F

c4-1/8-T0- | 962-F
21A0-0558
2100-41 09

5060 -9436
5060 -9436
5060-9436
5060 -9436
5060-9436

5060 -9436
5060 -9436
5060-9436
5060-9436
5060-9436

5060-9436
5060 -9436
5060 -9436
5060-9436
5060-9436

ORDER BY DESCRIPTION

SN?4LS32N
I 820 -2973

81 59-0005

1 1 729-60087

0l 60 -4767
0 | 60 -2208
01 60 -2248
Dr1t 5F271J0300rJvr CR

Dt115F27I J030otJVI CR

91 35-01 74

| 250 -1220
| 2s0 -1224
I 250 -122A
| 250 -n?a
1 250 -t?20

| 250 -t?24

0490-r013
0490-r013

6-6
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HP \ 17 29C Replaceable Parts

Table 6-2.RepIaceable Parts

Ref erence
Designation

HP Part
Number

c
D Qtv Description Mfr

Code Mfr Part Number

A3LI
A3L2
A3L3
A3L4
A3L5

A3L6
A3L7

A3tlpl
A3NP2
A3t1P3
A3r1P4
A3t|P5

A3t1P6
A311P7

A3t1P8
A3mp9
A3mPt 0

A3t1Pl I
A3r1P12
rq3mP13
A3nPl 4
A3tlPt 5

A3r1Pt 6
A3f1Pr ?
A3rlPl8
A3mPt 9
A3r1P20

A3tlP2t
A3nP22
A3nP23
A3nP24
A3r1P25

A3mP26
A3t1P27
A3r1P28
A3l1P29
A3t1P30

A3rlP31
A3r1P32
A3t1P33
A3mP34
A3r1P35

A3f1P36
A3mP37
A3nP38
A3mP39
A3rlP40

A3nP4t
A3r1P42
A3nP43
A3NP44
A3nP45

A3I1P46
A3rlp47
A3nP48
A3mF'49

A3RI
A3R2
A3R3
A3R4
A3R5

2950
2950
2950
2950
2950

91 40
91 00
91 40
91 40
9r 40

91 00
9r 40

21 90
21 90
21 90
21 90
21 90

21 90
?190
21 90
21 90
21 90

21 90
2t 90
2950
2950
2950,

'0094
'161 5
'0094
0238
0r 78

| 638
0238

0124
01?4
0124
0124
0124

0124
al24
01?4
0124
0t?4

0124
0124
0078
0078
0078

0078
0078
00?8
0078
0078

3050-0079
3050-0079
3050-0079
3050-0079
3050-0079

3050 -0079
21 90-0009
2r 90 -0009
2580-0002
2580-0002

2580 -0002
2580 -00a2
2r 90-0009
21 90 -0009
2950-0078

2950-0078
2950-0078
2950-0078
3050 -0079
3050 -0079

21 90 -0124
2t 90 -0124
2190 -01?4
2l 90- a124

0698-72A5
075?-041 7
0757-041 7
0698-0083
0698-0089
051 5-0208

2t 90 -0584

2950-0078
2950-0078
2950-00?8
2950 -0078
I I 729-20091

2
I

2
1

I

l8

t8

I

8

5

5

I
2

I
I
8

1t?

INDUCTOR RF.CH-IILD 68ONH l OU

INOUCTOR RF.CH.IILD I.zUH 103
INDUCTOR RF-CH.T1LD 68ONH I OU

INDUCTOR RF-CH-}1LD 82UH 5Z .I66DX.385LG
TNDUCTOR RF.CH-IILD 12UH I OU , 166DX, 3851G

INDUCTOR RF-CH.IILD l3OUH 5Z .I66DX.385LG
INDUCTOR RF-CH-TILD 82UH 5U .I66DX.385LG

I'JASHER-LK INTL T NO. 10 .195-rN.ID
I,TASHER-LK INTL T N0. l0 .195-IN-ID
ITJASHER-LK INTL T N0, l0 .1gs-IN-ID
h,ASHER-LK INTL T NO. IO .195-IN.IO
IJASHER-LK INTL T NO. IO .1gs.IN-ID

LIASHER-LK INTL T NO. IO .Igs.IN-ID
IJASHER.LK INTL T NO. IO .195.IN.I0
IJASHER.LK INTL T NO. IO .Igs.IN-ID
I'JASHER-LK INTL T N0. l0 .1gs-IN-ID
IJASHER-LK INTL T NO. IO .195-IN.rD

IJASHER.LK INTL T NO. IO .1gs-IN-ID
I'JASHER-LK INTL T N0. 10 ,1gs-IN-ID
NUT-HEX.DBL-CHAI1 I O-32-THD . 067-IN.THK
NUT-HEX-DBL-CHAT1 1 O-3z-THD . 067-IN-THK
NUT-HEX.DBL-CHATI I O.32.THD . 067.IN.THK

NUT-HEX.DBL-CHA11 I 0.32-THD . 067-IN.THK
NUT-HEX.DBL.CHAII 1 O-32.THD . 067-IN-THK
NUT-HEX-DBL-CHATI I O.32.THD . 067-IN-THK
NUT-HEX-DBL.CHAM 1O-32-THD .O67.IN-THK
NUT.HEX.DBL-CHAT1 I O-32.THD . 067-IN-THK

NUT-HEX-DBL.CHAM I O-32-THD . O67.IN.THK
NUT-HEX-DBL.CHAT1 10.32-THD . 067-IN-THK
NUT-HEX.DBL.CHATI I O-3z.THD . 067-IN.THK
NUT.HEX-DBL.CHAI{ 1 O-32.THD . 067.IN-THK
LOLI PASS FILTER CAN

IJASHER-FL NM NO. 2 .OS4-IN-ID .I88-IN.OD
I'JASHER-FL NM NO. ? .Og4.IN-ID .188.IN.00
IJASHER-FL NT1 NO. 2 .094-IN-ID I88.IN.OD
I'JASHER-FL Nn N0. 2 .094-IN-ID .188-IN-00
IJASHER-FL NN NO. ? .Og4.IN-ID .I88-IN-OD

['JASHER-FL Ntl N0. 2 ,094-IN-ID .188-IN-00
I'JASHER-LK INTL T N0. I .t68-IN-ID
IJASHER-LK TNTL T NO. 8 .168-IN-ID
NUT-HEX.DBL-CHAII 8-32-THD . 085-IN-THK
NUT.HEX.DBL.CHAII 8-32-THD . 085-IN-THK

NUT-HEX.DBL-CHATI 8.32.THD . 085-IN.THK
NUT.HEX-DBL-CHAI1 8-32-THD . 085-IN.THK
IJASHER-LK INTL T NO. 8 .I68.IN-ID
I'JASHER-LK INTL T N0. L 168-IN-ID
NUT-HEX-DBL-CHAT1 IO-32-THD . O67.IN.THK

NUT.HEX-DBL-CHAM IO-32.TH0, 067-TN.THK
NUT-HEX-DBL-CHAI1 I O-32-THD . 067.IN-THK
NUT.HEX-DBL-CHAII 1 0.32-THD . 067-IN-THK
IJASHER.FL NT1 NO. 2 .O94.IN-ID .I88-IN.OD
IT,ASHER-FL Nfl N0. ? ,094-fN-fD .188-IN-00

IJASHER.LK INTL T NO. IO .195-IN.ID
IJASHER-LK TNTL T NO. IO ,Igs-IN-ID
[',ASHER-LK INTL T N0. t0 .1gs-IN-ID
IJASHER-LK INTL T NO. IO .1gs.IN-ID

RESISTOR 5l . t lI .05tJ F TC=0+- 100
RESISTOR 562 lU .1251', F TC=O+-100
RESISTOR 562 lf ,125tJ F TC=0+-100
RESISTOR t.96K lI.t251, F TC=O+-100
RESISTOR l.?8K lf .51, F TC=0+-100
scRErJ-fiAcH t13 x 0.5 t4t1n-Lc PAN-HD
(usED T0 tlouNT THE A3 AsStrllBLY T0
THE DECK)
TJASHER-LK HLCL 3.0 T1T1 3.1-T1Tl-ID
(USED TO T1OUNT THE A3 ASSEMBLY TO

THE DECK)

28480
28480
28480
281180
28480

?8480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
?8480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
2848A
28480

28480
28480
28480
29480
28480

?8480
28480
?8480
28480
28480

28480
28480
28480
28480

24546
24546
24546
24546
28480
28480

28480

91 40-0094
9100-1615
9r 40-0094
91 40 -0238
9140-0178

9100- | 638
91 40-0238

21 90 -0124
21 90 -0124
21 90- 0124
21 90 -0124
2r 90 -0124

21 90 -0124
21 90 -0124
21 90-0t 24
2r 90 -0124
21 90 -01?4

21 90 -0124
21 90 -0124
2950 -0078
2950-0078

,2950-0078

2950 -0078
2950-0078
2950-0078
2950 -0078
2gs0 -0078

2950-0078
2950 -0078
2950-0078
2950-0078
l r 729-20091

3050-0079
3050-0079
3050 - 0079
3050 -0079
3050 -0079

3050 - 0079
2l 90-0009
21 90-0009
2580-0002
2580 -0002

2580-0002
2s80 -0002
21 90-0009
2l 90-0009
29s0 -0078

2950 -0078
2950 - 0078
2950-0078
3050 -0079
3050-0079

21 90 -A124
2t 90 -0124
21 90 -0124
21 90 -0124

c3-1/8-T0-5tRl -F
c4-1 /8-T0-562R-F
c4-1 /8- T0-562R-F
c4- 1 /8-T0- 1 961 -F
0699-0089
0s1 5-0208

21 90-0584

See introduction to this section for ordering information
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Replaceable Parts HP I t7 29C

Table 6-2. Replaceable Parts

R ef erence
Designa tion

HP Part
Number

c
D Qtv Description Mfr

Code Mfr Part Number

A5

ASCt
AsC2
AsC3
AsC4
A5C5

A5C6
AsC?

ASCRI
A5CR2
A5CR3
AsCR4
A5CR5

A5CR6
A5CR7

AsK1
AsK2

ASLI
AsL2

AST{P1

A5f1P2

AsRI
A5R2
A5R3
A5R4
A5R5

A5R6
AsR?
A5R8
A5R9
ASR1 O

A5R1 I
AsR1 2
AsR1 3
AsR1 4
ASRI 5

AsR1 6
AsRI 7
AsR1 8
ASRI 9
AsR20

A5R2I
A5R22
AsR23
A5R24
A5R25

A5R26
AsR27
A5R28
45R29
A5R3O

A5R3I
45R32
45R33
45R34
45R35

45R36
A5R37
45R38
AsR39
AsR40

r 1 729-60002

0l 80 -2617
0180 -?617
0r 60-0576
0 | 60 -3830
0 1 60 -3830

0 1 60 -0571
0 1 60 -0576

r go i -ooso
| 90 1 -0050
1 90 1 -0050
| 90 1 -0050
r 90 I -0050

1 90 t -0050
I 90 1 -0050

0490-091 6
0490 -091 6

9r00-1626
9100-r626

5040-6852
5000-9043

0757-04/.2 i

o7s7-0442 
I

0757-04/'2 
I

o7s7-0465 i

2100-2514 
|

I

0?57-0438 
|

0757-0rrs8 
|

07s7-0280 
|

0757-0442 
|

07s7-0280 
|

I

0757-04/.2 
|

07s7-046s 
I

0757-0444 |

o6e8-3162 
|

07s7-0200 
|

I

o6e8-3r62 
|

07s7-0421 
|

orsT-orr43 
|

07s7-046s 
I

06e8-31s4 
|

I

07s7-046s 
I

07s7-0438 
|

0757-046r 
I

07s7-0438 
|

07s7-043s 
I

I

07s7-0280 
|

0757-0421 |

0?57-0443 
|

07s7-046s 
I

07s7-046s 
I

I

07s7-0465 
|

07s7-0443 
|

0757-A442 |
21oo-2sr6 |
2100-2516 |

I
06s8-3450 |
2roo-zsr4 |
0757-0465 |
06e8-3160 |
06s8-3160 |

7

1

1

5
0
0

0

5

3
3
3
3
3

3
3

6
6

I
1

3
6

9
I
I
6
I

3
7
3
9
3

I
6
I
0
7

0
4
0
6
0

6
3
2
3
4

3
4
0
6
6

6
0
I
3
3

I
1

6
8
I

I

3
2

2

t3

I

I

1

1

2

3

1

I

8

I
2

3
3

2

1

2

3

3

NOT ASSIGNED

PHASELOCK BOARD ASSEMBLY

CAPACITOR-FXD 6.8UF+-IOZ 35VDC TA
CAPACITOR-FxD 6.8UF+-l0Z 35VDC TA
CAPACITOR-FXD .lUF +-207" 50VDC CER
CAPACIT0R-FXD SUF +-10% 50vDC tlET-POLYC
CAPACITOR-FXD SUF +.TOZ SOVDC TIET-POLYC

CAPACITOR-FXD 470PF +-207" t00VDC CER
CAPACITOR-FXD . IUF +.207 SOVDC CER

DIODE-STJITCHING 8OV 2OOT1A zNS DO-35
DIODE-SIJITCHING 8OV 2OOTIA 2NS 00.35
DIODE-SL'ITCHING 8OV 2OONA 2NS DO-35
DIODE-SL'ITCHING 8OV 2OOMA 2NS D0.35
DIODE-SIJITCHING 8OV 2OOT1A 2NS DO-35

0I0DE-SITfITCHING 80V 200mA 2NS D0-35
DIODE-SIJITCHING 8OV 2OOMA 2NS 00.35

RELAY.REED 1A 50OI1A I OOVDC SVDC-COIL
RELAY-REED IA 5OOI1A IOOVDC SVDC-COIL

INDUCTOR RF
INDUCTOR RF

5Z . r66DX.385LG
57" . 1660X. 3851G

EXTRACTOR, ORANGE

PIN:P.C. B0AR0 EXTRACT0R

RESISTOR lOK lt .125t, F TC=0+-100
RESISTOR lOK 1T .1251' F TC=O+-IOO
RESfSToR 10K 17. .l25Lf F TC=0+-100
RESIST0R l00K lZ.125tJ F TC=0+-100
RESISTOR.TRTIR 2OK IOZ C SIDE-ADJ I.TRN

RESIST0R 5.llK lZ .125bf F TC=0+-100
RESISTOR 51.1K lU .l25Lf F TC=0+-100
RESIST0R lK lU.125t'f F TC=0+-100
RESISTOR 10K 1Z .125t'J F TC=0+-100
RESIST0R lK lZ .1251J F TC=0+-100

RESIST0R 10K lZ .125[, F TC=0+-.|00
RESIST0R 100K lU.1251J F TC=O+-100
RESISTOR 12.1K lU .125t', F TC=0+-100
RESISTOR 46.4K lZ .l25tJ F TC=0+-100
RESISTOR 5.62K lt .l25lJ F TC=0+-100

RESIST0R 46./K 1Z,1251J F TC=0+-100
RESISTOR 825 tB .l25ld F TC=0+-100
RESISTOR 1 lK lZ . l25l'f F TC=0+-100
RESIST0R 100K lf .1251', F TC=0+-100
RESIST0R 4.22K lX .t25lJ F TC=0+-100

RESISTOR lOOK Ig
RESISTOR 5.IIK IX
RESISTOR 68.lK 1T
RESISTOR 5.1lK lE
RESISTOR 6.8IK 1%

1251'f F TC=O+- 100
. 1251', F TC=O+- 100
. 125tJ F TC=0+- 100
. l25tJ F TC=0+- 100
. l25t'J F TC=O+- 100

RESIST0R lK lf .125tJ F TC=0+-100
RESISTOR 825 lf . l25Lf F TC=0+-100
RESIST0R 1lK lZ.l25tJ F TC=0+-100
RESISTOR 100K 17" . l25lJ F TC=0+- 100
RESISTOR l00K lf, .1251J F TC=0+-100

CH-I1LD 36UH
cH-rlLD 36UH

RESISTOR 1OOK IX .125Id
RESISTOR I lK 1T . 125IJ F
RESISTOR IOK 1T .I25LI F
RESISTOR-TRMR IOOK IOU
RESISTOR-TRI1R lOOK IOT

F TC=0+-100
TC=0+ - 1 00
TC=0+-100

C SIDE.ADJ I -TRN
C SIDE-ADJ 1 -TRN

RESISTOR 42.2K lt .l25tJ F TC=0+-100
RESISTOR.TRNR zOK 10; C SIDE-ADJ 1 -TRN
RESIST0R 100K lX .l25lJ F TC.0+-100
RESIST0R 3t.6K lf .l25td F TC=0+-100
RESIST0R 31 .6K lX . l25lJ F TC=O+- 100

28480

25088
25088
28480
28480
28480

28480
28480

?8480
28480
28480
28480
2848A

2848A
28480

28480
28480

28480
28480

28480
28480

24546
24546
24546
24546
30983

245116
245/16
24546
24546
24546

24546
24546
24546
24546
24546

24546
24546
24546
24546.
24546

24546
24546
24546
24546
24546

24546
24546
?4546
24546
24546

24546
24546
24546
32997
32997

24546
30983
24546
24546
24546

1 | 729-60002

D6R8GS1 B35K
D6R8GS1 B35K
0160-0576
0I60-3830
0t 60-3830

0r 60-057r
0160-0576

1 90r -0050
1 90 1 -0050
I 90 1 -0050
t 90 | -0050
1 90 | -0050

1901-0050
1 90 | -0050

0490-091 6
0490-091 6

9100-1626
91 00- 1 626

5040 - 6852
5000-9043

c4- 1 /8-r0- 1002-F
c4-1 /8-10-1002-F
c4- | /8-TA- 1002-F
c4-l /8-10-1003-F
ET50u203

c4-l /8-T0-51 t1-F
c4-l /8-r0-5112-F
c4- r /8-10 - 1001 -F
c4- l /8-r0- 1002-F
c4- 1 /8-r0 - 1001 -F

c4
c4
c4
c4
c4

c4
c4
c4
C4
c4

1/e- T0 - 1002-F
1 /8-T0 - 1 003- F
1/s- T0- I ?12-F
1 /8-r0- 4642-F
1/8- T0-5621 -F

1/e-T0-4642-F
1/8- T0-825R-F
| /8- T0 - 1 102-F
1 18- T0 - 1003-F
1 /8-10- 42?1-F

c4-1/8-10-r003-F
c4-rl8-T0-51 I I -F
c4- r /8-T0-681 2-F
c4-1l8-T0-51 1 1 -F
c4-ll8-T0-6811-F

c4-t /8-T0-1001-F
c4-1 /8-10-825R-F
c4- l /8-10- 1102-F
c4-| /8-r0-1003-F
c4-1l8-To-1003-F

c4-r /8-10-1003
c4-1l8-T0-1102
c4-l /8-T0-1002
3329rJ- 1 - 104
3329rJ- l - 104

c4- r /8-TA-4222
ET50rd203
c4-118-T0-1003
c4- r /8- T0 - 31 62
c4-rl8-T0-3162

6- 8
See introduction to this section for ordering information



HP I t7 29C Replaceable Parts

Table 6-2. Replaceable Parts

R ef erence
Designa tion

HP Part
Number

c
D Qtv De.scription Mfr

Code Mfr Part Number

RESISTOR 10K lf .125tJ F TC=0+-100
RESIST0R 196 lZ.t25Lf F TC=0+-100
RESIST0R l00K 17" . t25lJ F TC=0+-100
RESISTOR lK 1Z . f 25tJ F TC=0+-100
RESIST0R 100 17" . l25hl F TC=O+-100

RESISTOR 464 17" . l25u F TC=0+-100
RESISTOR 100 lZ . t25tJ F TC=0+-100
RESISToR tK 17".125tJ F TC=0+-100
RESISTOR 5l . 1 lX . 125t'l F TC=0+- 100

TERT1INAL TEST POINT PCB
TERT1INAL TEST POINT PCB
TERMINAL TEST POINT PCB
TERT1INAL TEST POINT PCB
TERT1INAL TEST POINT PCB

TERT1INAL TEST POTNT PCB
TERT1INAL TEST POINT PCB
TERMTNAL TEST POINT PCB

IC OP AMP LOIJ-BIAS.H-IT1PD QUAD 14.DIP-P
IC OP AI1P LOLI-BIAS-H.IT1PD QUAD 14-DIP-P
IC SL'ITCH ANLG OUAD 16.DIP-P PKG
IC SLJITCH ANLG QUAD I6-DIP-P PKG
IC SIJITCH ANLG QUAO 16-DIP-P PK6

IC SLJITCH ANLG QUAD I6-DIP-P PI(G
IC DCDR CT1OS BCD-TO-DEC
IC 78LO5A V RGLTR T0.92
IC OP AI1P LOIJ-BIAS-H-IMPD DUAL 8-DIP-P

DI0DE-ZNR 10V 5U D0-35 PD=.411 TC=+.0?51
DIODE-ZNR 5.lV 5Z D0-35 PD=.41,l TC=+.03SU

LOl'l N0ISE AHPLIFIER ASSEHBLY

LOIJ NOISE AMPLTFIER BOARD ASSET1BLY

NOT ASSIGNED
CAPACITOR-FXO lOOUF
CAPACITOR-FXD IOOUF
CAPACITOR-FXD ISOOUF
CAPACITOR-FXD 33OUF

CAPACITOR.FXD 27OOUF
CAPACITOR-FXD 22PF +-53 2OOVDC CER O+-30
CAPACIT0R-FXD z?PF +-51 200vDC CER 0+-30
CAPACITOR-FXO 68OUF
CAPACITOR.FXD lOOUF +-2OT lOVDC AL

CAPACITOR-FXD 33OUF
CAPACITOR-FDTHRU 5000PF +80 -Z0Z 200V

DIODE.SIdITCHING 8OV zOOMA zNS DO-35
DIODE.SIJITCHING 8OV 2OOT1A 2NS D0.35
DIODE-SIJITCHING 8OV zOOMA 2NS D0.35
DI0DE-SI'JITCHING 80V 200t1A zNS D0-35
DIODE-SIJITCHTNG 8OV 2OOT1A 2NS DO-35

DIODE-SIJITCHING 8OV 2OOMA zNS DO-35
DIODE.PI,JR RECT 40OV ?5OIIA DO-29

LED-REO

CORE-SHIELDING BEAD
CORE.SHIELDING BEAD
CORE-SHIELDING BEAD

CONNECTOR-RF SI1C 11 SGL
CONNECTOR-RF ST1C 11 SGL

HEAT SINK TO-5/T0.39-CS
HEAT SINK TO-5ITO-39-CS
HEAT SINK T0-5/T0-39-CS
HEAT SINK TO-I8-CS
TERNINAL-SLDR LUG PL-MTG FOR-S8-SCR

45R41
A5R42
A5R43
A5R44
A5R45

A5R46
A5R47
A5R48
A5R49

ASTPI
A5TP2
A5TP3
A5TP4
A5TP5

A5TP6
A5TP7
A5TP8

AsU1
A5U2
A5U3
A5U4
A5U5

A5U6
A5U7
A5U8
A5U9

AsVRl
A5VR2

A6

A6AI

A6A1 Ct
A64l C2
A6Al C3
46A1 C4
A6A1 C5

A6A1 C6
A6A1 C7
A6A1 C8
A6A1 C9
A6A1 Cl 0

A6At Cl I
A6A1 Ct 2

A6AI CRl
A6A1 CRz
A6AI CR3
A6AI CR4
A6A1 CRs

A641 CR6
A6AI CR7

46A1 DSI

A6AI EI
A6A1 E2
A6AI E3

46AlJI
A6AIJ2

A6Al tlPl
46Al t1P2
A6Al r1P3

A6At r1P4

A6Al r1P5

0157-0442 | s
0698-3440 | 7
o7s7-046s I o
07s7-0280 | 3
0757-0401 | o

I
0698-0082 | 7
ozs?-0401 | o
07s7-0280 I 3
07s7-03e4 | 0

I

o36o-os3s I o
0360-053s | 0
0360-0535 | 0
o36o-os3s I o
o36o-os3s I o

2454,€. I C4- 1/8-T0-1002-F
24346. I C4- | /8-T0-r96R-F
24546 | C4-1 /8-T0-r003-F
24s46 I ca- 1/s-To- l oot -F
z4scs I c4-1/s-To-tot-F

I
2454F^ | C4- 1/e-T0-4640-F
24546 | CA-t /8-To-r01 -F

0360-0535
0360 -0535
0360 -0535

| 826-0600
1 826-0600
1 820 -1374
1820-r374
r 820- 1374

| 820 -1374
1820 - 1 962
| 826-0276
r 826-0547

I 902-0958
1 902-0951

r1729-60014

1 1 729-60009

0r 80-3348
0 1 80 -3384
0 I 80-3345
0 1 80 -3341

01 80 -3383
0160-3875
0160-3875
0 1 80 -3346
01 80 -3?28

0 1 80-3347
01 60 -2437

1 90 1 -0050
1 90 1 -0050
r 901 -0050
| 90r -0050
I e0l -00s0 

I

I

r 90t -00s0 
|

re01 -0028 
|
I

reeo-0s44 |
I

I
9170-0847 |
9l 70-0847 |
st70-0e62 

|
I

r2s0-1425 |
r2so-142s 

I
I

r2os-oor r I
r2os-ool I I
r2os-oor I Ir20s-0037 |
0360-0005 |

0

0
0

I
I
4
4
4

4
6
5
3

24546^ I C4-t/8-T0-r00r
24s46 | c+- | lg-To-sl Rl

00000 | oRDER BY DESCRTPTI0N
ooooo I onoen By DEScRrprroN
00000 | oRDER BY DESCRIPTIoN
00000 | oRDER BY DESCRIPTIoN
00000 | oRDER BY DESCRIPTIoN

I
ooooo I onoen By DEScRrpTroN
00000 | 0R0ER BY DESCRIPTT0N
00000 | oRDER BY DESCRTpTT0N

I
orzes I rlor+acn
01295 | TL074ACN
24355 | AD75l0DIJN
243ss I eotsroDrJN
243ss I ADTst0DrJN

z43ss I eozsroDrJN
31585 | CD4028BE
04713 | mczauosAcp
otzss I rlozencn

I
28480 I 1902-0958
28480 | 1902-0951

I

I
28480 I | 1729-60014

I
zlar,o I ttz2s-6oooe

I

I
284s0 I orso-3348
28480 | 0180-3384
28480 | 0180-3345
28480 I Ot80-3341

I
28r$80 | 0l 80 - 3383
ze4sa I or60-382s
28480 | 0160-3875
28480 | 0180-3346
28480 | 0l 80-3228

I

28480 | orBo-3342
28480 | 0t 60-2437

I
zl4so I rsot -ooso
28480 | l90t -0050
28480 | l90t -0050
?84€,0 | l90l -0050
zs4so I rsol-ooso

I
28480 | l90l -0050
za48o I rsot -oo2s

I
28480 | 1eeo-0s44

I
021 14 | 56-s90-6s/38 PARYLENE CoATED
02114 | 56-590-65/38 PARYLENE CoATED
zs4so I gtzo-0962

I
28480 | reSO -14?5
28480 | t250-1425

I
28480 | r20s-00r I
28480 | t20s-001 |
28480 | t205-001 I
2B4Bo I reos-oosz
ae48o I ogoo-ooos

31 2

rll
0
3

3
5
2

6
I

3
3
3
3
3

3
5

1

3
3
3

7
7

0
0
0
0

9

HOLE-RR 50-OHII
HOLE-RR 50-OHTI

See inlroduction to this section for ordering information
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Replaceable Parts HP I t7 29C

Table 6-2. Replaceable Parts

Ref er ence
De signa tion

HP Part
Number

c
D Qtv De scrip tion Mfr

Code Mfr Part Number

A6A1 MP6
A6Al tlPT
A6A1t1P8
A6AI MPg
A6A1T1PlO

A64l TlPI I
A6A1nilz
aeAr rtPt 3
A6Al r1Pt 4
A6Ail1P15

A64l r1Pl6
A6A1t1Pl7
A6Ar rlPt I

A641 Ql
A6A1 Q2

A6A1 Q3
A6A1 Q4
A6AI Q5

A641 Q6
A6A1 Q7
A6A1 Q8
A6A1 Q9
A6A1 QI O

A6A1 RI
A6AI R2
A6AI R3
A6AI R4
A64I R5

A6A1 R6
A6AI R7
A64I R8
A6AI R9
A6AI Rl O

A6AI Rl 1

A6A1 RI 2
A641 Rl 3
A6AI Rl 4
A6A1 Rl 5

A6A1 Rl 6
A6A1 RI 7
A6AI RI 8
A6AI RI g
A6AI R2O

A6AI R2I
A641 R22
A6A1 R23
A6A1 R24
A6AI R25

A6A1 R26
A641 R27

A6A1 TPl
A6AI TPz
A6AI TP3
A6A1 TP4

A6I|Pl
A6t1P2
A6rlP3
A6t1P4
A6NP5

A6r1P6
A6t1P7

2r 90 -0584
21 90-0584
21 90-0584
21 90 -0009
2t 90 -0124

21 90-01 24
2240 -0 | 39
2200-01 39
?200-01 39
2580-0002

2950-00?8
29s0-0078
11729-20015

1 854-0597
r 854-0597
1 854-0597

1 853-0430

1 854-0597
| 854-0597
1 854-0597
1 853-0405
| 853-031 4

0757-0280
0757-0441
0757-0458
0698-31 53

0698-31 50
0757-0428
0698-3446
a757-0422
0757-041 6

0698-31 54
0698-0085
0757 -A420
0757-0405
0757-0401 l

ozsr-a4zo l

07s7-0814 
I

0698-3153 i

ozsT-0346 
I

075?-0346 
|

o7s7-10e4 
|

0757-1002 |

0698-e822 |

0698-8822 |

07s7-r002 
|

o6es-343s I

ozsT-o4sB I

I

I

0360-os3s 
I

0360-0s3s 
I

0360-0s35 |

0360-os3s I
I

I

117?9-20097 
|

0624-0077 
|

0624-007? |

0624-oo7z 
I

0624-00?7 
|
I

0624-oorz I
0624-0077 I

0

\
4
4

i
3
8

2
2
2

0

2
2

2

3

i
I

6
ll
3l
sl
zl

I

0l
0i

il
ol

,l
el

:l,l

0

0

0

0

6

c
c
c

5

5

5

1

1

5

I

6

I

I

2

I
I
I
3
1

I
2
t

1

2

t
2
2

I

t
6

I'JASHER-LK HLCL 3.0
IdASHER.LK HLCL 3,0
IdASHER-LK HLCL 3.0
I'JASHER-LK INTL T N0
IJASHER-LK INTL T NO

IdASHER.LK INTL T NO. 1O .1gs-IN-ID
SCRET',-HACH 4-40 .25-IN-LG PAN-HD-POZI
SCREIJ-T1ACH 4-40 . zs-IN.LG PAN.HD-POZI
SCREIJ-I1ACH 4.40 . 25-IN-LG PAN-HD-POZI
NUT-HEX.DBL-CHAT1 8-32-THD . 085-IN-THK

NUT.HEX.DBL-CHAI1 I O-32- THD .067-IN- THK
NUT.HEX-DBL-CHA]1 1 0.32-THD . 067-IN-THK
COVER LOIJ NOISE AT1PLIFIER

TRANSISTOR NPN 2N5943 SI TO-39 PD=lIJ
TRANSIST0R NPN 2N5943 SI T0-39 PD= | lrf

TRANS.ISTOR NPN 2N5943 SI TO-39 PD=IL'
NOT ASSIGNED
TRANSISTOR PNP 2N4959 SI 10.72 PD=2OOT1IJ

TRANSISTOR NPN 2N5943 SI T0-39 P0=ltrf
TRANSIST0R NPN 2N5943 SI T0-39 P0=ltrf
TRANSIST0R NPN 2N5943 SI T0-39 PD=ltrf
TRANSISTOR PNP ST PD=30OMU FT=85OI1HZ.IRANSISTOR 

PNP 2N29O5A SI T0.39 PD=6OOT1IrI

NOT ASSIGNED
RESISTOR lK 1% .125tJ F TC=0+-100
RESIST0R 8. 25K 17. . I 25lJ F TC=0+ - I 00
RESISTOR 51 . lK 1Z . 125tJ F TC=0+- 100
RESISTOR 3. 83K lZ . I 25tJ F TC=O+ - I 00

RESISTOR 2.37K 1Z.l25l'f F TC=O+-100
RESIST0R 1.62K 1Z .1251', F TC=0+-100
RESIST0R 383 17".125tJ F TC=0+-100
RESIST0R 909 1"A.125tJ F TC=0+-100
RESISTOR 51 I lU . 125tJ F TC=0+- 100

RESISTOR 4.22K 1Z .1251,, F TC=0+-100
RESISTOR 2.61K 1Z . t 25tJ F TC=0+- 100
RESISTOR 750 l% .125[J F TC=O+-100
RESISToR 162 1% .l25u F TC=o+-100
RESISTOR 100 1Z .1251J F TC=0+-100

RESISTOR 750 17" . 125t'J F TC=0+ - 100
RESIST0R 51 1 17" .51'l F TC=0+ - 100
RESIST0R 3.83K 17" .l25td F TC=O+-100
RESISTOR 10 17".1251, F TC=0+-100
RESIST0R 10 lU .125td F TC=0+-100

RESISTOR 1.47K 17" .l25tJ F TC=0+-100
RESIST0R 6l .9 lU .stJ F TC=0+-100
RESISTOR 6.81 1% .1251'J F TC=0+-100
RESISTOR 6.81 1Z .1251J F TC=0+-100
RESIST0R 6l.9 1% .5u F TC=0+-100

RESIST0R 38.3 1Z .l25tJ F TC=0+-100
RESIST0R 5l . lK tZ . t ZSIJ F TC=O+ - 100

TERMINAL TEST POINT PCB
TERNINAL TEST POINT PCB
TERNINAL TEST POINT PCB
TERI1INAL TEST POINT PCB

AT1PLIFIER HOUSING
SCREIJ-TPG 4-40 .31z.IN-LG PAN-HD-POZI
SCREI,J-TPG 4-40,312-IN-LG PAN-HD.POZI
SCRET'I-TPG 4-40 . 312-IN-LG PAN-HD-POZI
SCREIJ.TPG 4-40 .312.IN-LG PAN-HD-POZI

SCREIJ-TPG 4-40 .312.IN-LG PAN-HD-POZI
SCREIJ-TPG 4.40 .31z-IN-LG PAN.HD-POZI

r1n 3.1 -t1r1-ID
f1r1 3. I -|'1n-ID
r1n 3. 1-f1r1-ID
8 .168-IN-rD
r0 .195-IN-I0

28480
28480
28480
?848A
?8480

28484
28480
28480
28480
28480

28480
28480
?8480

0471 3
04713
04713

0471 3

0471 3
0471 3
0471 3
0471 3
04713

24546
24546
24546
24546

24546
24546
24546.
24546
24546

24546
24546
24346
24546
24t46

24546
28490
?4546
24546
24546

24546.
28480
28480
28480
28480

24546
24546

00000
00000
00000
00000

28480
28480
28480
28480
28480

28480
28480

21 90 -0584
21 90-0584
21 90 -0584
21 90 -0009
2t 90 -0124

21 90 -0124
2200-01 39
2200 -0r 39
?200-0t 39
2580 -0002

2950 -0078
2950 - 0078
11729- 2001 5

2N5943
2N5943
2N5943

2N4959

2N5943
2N5943
2N5943
2N4209
2N2905A

c4-1l8-T0-r001 -F
c4-1 /8-r0-8251 -F
c4-r /8-T0-5r r2-F
c4-l /8-r0-3831 -F

c4- l /e-10-2371-F
c4-t /8-T0-1621 -F
c4-1 /8-r0 -383R-F
c4-r /8-T0-909R-F
c4-t /8-T0-51 tR-F

c4- r /e-T0
c4- r /8-10
c4- r /8-r0
c4- 1 /e-10
c4- l /8-T0

4221 -F
2611-F
751 -F
r 62R-F
r0r-F

c4- 1 /8-10-751 -F
0757-081 4
c4-l /8-r0-383r -F
c4-r /8-10-r0R0-F
c4-r /8-T0-10R0-F

c4- r /8-T0-1471-F
0757- 1 002
0698-8822
0698- 8822
0757- r 002

c4-l /g-ra-38R3-F
c4-1 /8-TA-51 12-F

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

I 1 729-20097
0624-0077
0624-0077
0624-0077
0624-0077

0624-0077
0624-0077

6- l0
See introduction to this section for ordtring information



HP T 17 29C

Table 6-2. Replaceable pa rt s

Replaceable Parts

R e f erence
Designation

HP Part
Nu mber

c
D Qtv Description Mfr

Code Mfr Part Number

I 
lri2e-6o0e2l s

I oreo-328s I r

I orao-3281 | t
| 0180-3284 | 0

I otso-32s0 I e

| 0r60-56s2 
I 

8

I orso -zzos I g

| 0180-1743 | 2

I ot6o-s6s2 | e
| 0180-0t 16 | r

I 
oreo-0374 

| 
a

I oreo-o2er I s

| 0r80-1743 | 2

| 0180-02st | 3

I 
slss:r:l 

l3
I orao-o+sr I s

| 0160-400s | 3

| 0160-3876 | 4

I oreo -o4zs I s

I 
orao-?617 

I '
| 0160-0s76 | s

| 0r60-4387 I 4

I 
0180-3644 

f 
t

I tsot-01se | 3

I rsot-orse lrt
I rsol-o1se lgii rsor -olse l g 

l

1s01-01s9 | 3l

rsor-orse | , Irsot-otsg I s Ilsot-otse I s I

l33l:31;: 
| 

3 
|rsor-orse | , r

r sot -otse I g Irsol-otss I s I

l33l#3s 
IsI

l33l:3133 | : I

reso-o6z' I r l
tes0-0678 | 8 |
1ee0-0678 | 8 I
tss0-0678 | I I
reeo-0678 

| 
r 

l
zllo-azoz I r I
?110-0002 | I I
2110-ooss I z Iztlo-oolz I t I

rzoo-osos I o I
rzsr-347s I gf
r2st-716s I of

ii8; #3t l:l
r2so-0s36 | z I
1250-0836 | 2 |

l:33:3333 
I I I

sroo-r64r I o I
gl oo -?247 | a I

1 | PoTJER SUPPLY BoARD ASSEmBLY
I

r I cApAcrToR-FxD ELEc r200uF sovDc
1 | CAPACIT0R-FXD 6500uF +75-10U 30VDC AL| | CAPACITOR-FXD .0tSF+ZS-107" ISVDC AL| | CAPACIToR-FXD t800uF +100 -102 30vDc AL2 I CAPACIT0R-FXD 2.2UF +-20q. 50vDc cER

I| | cApAcrToR-FxD .33UF+-1ay" 3svDc TA2 | CAPACITOR-FXD .rUF+-l}y" 3SVDC TA

I cApAcIToR-FxD 2.2uF +-20?- 50VDC CER

I CAPACIT0R-FXD 6.8UF+-102 35vDC TA3 I CAPACIT0R-FXD tOUF+-10y" Z0VDU TA

I3 | CeenclT0R-FxD IUF+-t0u 35VDC TA

I CAPACITOR-FXD .1UF+-10% 35VDC TA

I CAPACIT0R-FXD lUF+-t0u 35vDc TA

I CAPACITOR-FXD tUF+-t0U 3SVDC TAz I cenncrroR-FxD t00UF+s0-t0z 2svoc AL
I1 | CAPACITOR-FXD t0UF+-202 2SVDC TA1 | CAPACIT0R-FXD tUF +-20?- roovDc cER1 | CAPACITOR-FXD 47pF +-2A7" 200vDC CER

I cApAcrToR-FXD r00uF+50-t0u 25vDc AL

I CAPACIT0R-FXD 6.8UF+-t0z 3SVDC TA
I

I cenncrToR-FXD . tuF +-207. sovDc cER
I I CAPACIT0R-FXD 47pF +-5?" 200VDC CER 0+-30
1 I CAPACITOR.FXD ISOOUF +-20.A IOUDC THERIIO

I

17 | orooe-prdR REcr roov zsomA D0-4r
I orooe-pL,R REcT 4oov 7sot1A Do-41
I DI0DE-P|JR RECT 400v 750mA D0-41
I DIoDE-PI,,R RECT 400v 750t1A D0-41

| 0IoDE-PLIR RECT 400v 750nA D0-41
I
I DIoDE-PIJR RECT 400V 750mA D0-41
I DI0DE-PLfR RECT 400v ?50nA D0-41
I orooe-p[,R REcT 4oov rsorlA Do-41
I DIooE-phtR RECT /mov 750t1A D0-41

I Dr0DE-P|JR RECT 400v 7s0mA D0-41
I

I DI0DE-PrJR RECT 400v TsonA Do-41
I DIoDE-P[JR RECT 400v 750NA D0-41
J DIoDE-PIJR RECT 400V ?sor1A D0-41
I DIoDE-P|JR RECT 400V 750r1A D0-41
I DI0DE-PLR RECT 400v 7s0r{A D0-41

DIODE-PIJR RECT 4OOV 75OT1A DO-4I
DIODE-Ph'R RECT 4OOV 75OMA DO-4I

LED-LAIIP LUtl- fNT = 800UCD IF=30|1A-I1AX
LED-LAI1P LUll-INT=800UCD IF=30t1A-t1AX
LED-LAI1P LUm-INT= 800UCD IF'3Ot1A-tlAX
LED-LAI1P LU|l-INT=800UCD IF=30t1A-t1AX
LED-LAI1P LUl1- fNT=800UCD IF=30HA-I1AX

FUSE .5A ?50V lD t.25X.25 UL
FUSE 2A 25OV NTD I.25X.25 UL
FUSE 4A 25OV NTD I.25X.25 UL
FUSE .5A 250V NTD 1.25x.25 UL

| 28480 | tt72s-600s2

I ze+eo I orBo-328s
I ze48o I orso-3281
I za+ao I orBo-3284
| 28480 | 0180-3280

| 28480 | 0t60-s6s2
tl
I s628s I ts0D334xe03sA2
I 56289 | r500104x9035A2
| 2s4eo I or60-s6s2
I s62se I rsoooesxeo3sa2

I s628s I 1500106xe02082

I sezas I rsootosxeo3sA2
I s6289 | 1s0D104Xe03sA2
| 56289 | 150010sx903sA2

I s6289 | rsoorosxeo3sA2
I 28480 I 0t80-0423tl
| 284s0 I orso-o4el
| ze4€,O | 01 60 - 400s
I 28480 | 0160-3876
I 28480 | orBo-0423

| 2s088 | D6RsGSrB3sK
tl
I ee+ao I or60-0s76
| 28480 | 0160-4387

28480 | 0t80-3644
rl

zs+,o I rsor-ors9
28480 | 1901-01s9
2848,0 | rsot-0159
28480 | t90l-01s9
2848,0 | 190t-01s9

I
284€,0 I 1901-0ts9
28480 | t90t-01s9
28480 | 1901-0t59
28480 | r90t-0ts9
28480 | 1e01-0lse

I
28480 | 1901-0ts9
28480 | 1901-0159
28480 I 1901-0ts9
?8ar,0 | rsor-01s9
28480 | rsot -0tse

I
28480 | t90t-0f59
28480 | le01-01s9

I
281180 | 1990-0678
28480 | 1990-0678
28480 | t990-06?8
28480 | rsso-0678
28480 | t9s0-0678

I

Tssts I gr3.soo
7s9ts | 3l?a02
zsers I grzoo4
2848,0 | 2t 10-001 2

I
28480 | 1200-0s08
28480 | 12s1-3475
28480 | t2sl -7r6s
28480 | 125r -77?7
zs48o I reso-0836

I

28480 | rzso-0s36
28t+80 | 1250-0836
28480 | rzso-0835
28480 | t2s0-0835

I
28480 | sroo-t641
28480 | gr oo-?247

A7

A7C1

A1C2
A7C3
A7C4
A7C5

A7C6
A7C7
A7C8
A7C9
ATCl 0

ATCI 1

ATCI?
ATCl 3
ATCl 4
ATCl 5

ATCt 6
47C17
ATCl I
A7C1 9
A1C20

A7C21
47C22
A7C23

A7CR1

A7CR2
A7CR3
A7CR4
A7CR5

A7CR6
A7CR7
A7CR8
A7CR9
A7CRl 0

A7CRl I
A7CRl 2
ATCRt 3
A7CR1 4
ATCRt 5

ATCRt 6
ATCRI 7

A7DSl
A7DS2
A7DS3
A7DS4
A7DS5

ATFI
A7F2
A7F3
A7F4

A7J1
A7J2
A7J3
A7J4
A7J5

A7J6
A7J7
A7J8
A7J9

I socf(ET-Ic l4-coNT DrP-SLDR
| | C0NNECT0R I0-PIN r1 PosT TYPE
| | CoNNECToR 26-PIN n PosT TYPE
r I CONNECT0R-?PrN
3 | CoNNECToR-RF Sr|C tl PC 50-oHr1

I CoNNECToR-RF SrlC 11

I C0NNECT0R-RF SnC 11

2 | CoNNECT0R-RF SnC |1

I coHNecToR-RF srlc tl
I

r I rNDucToR RF-cH-mLD
1 I INDUCTOR RF-CH.TILD

PC 50-0Ht'1
PC 50-0Ht1
PC 50 -0Ht1
PC 50-0Ht1

ATLI
A7L2

240UH 5X .l66DX.385LG
r00NH 10t .l05DX.26LG

see introduction to this section for ordering information
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Replaceable Parts HP | 1729C

Table 6-2. Replaceable Parts

Reference
Des igna tion

HP Part
Number

c
D Qtv Description Mfr

Code Mfr Part Number

A7I1PI
A7nP2
A7t1P3
A7T1P4

A7T1P5

A7MP6

A7r1P7
A7t1P8
A7NP9

A7Q1
A7Q2
A7Q3
A7Q4

A7R1
A7R2
A7R3
A7R4
A7R5

A7R6
A7R7
A7R8
A7R9
A7R1 O

A7R1 I
A7R1 2
ATRI 3
ATRI 4
A7R1 5

A7R1 6
ATRI 7
ATRI 8
A7R1 9
A7R2O

A7R21
A7P,22
A7R23
A7R24
A7R25

A7R26
A7R27
A7R28
A7R29
A?R3I

A7R32
A7R33
A7R34
A7R35
A7R36

ATTPI
A7TP2
A7TP3
A7TP4
A7TP5

A7TP6

A7U1 -
A7U4
A7U5

ATVRI
A7VR2
A7VR3
A?VR4
A7VR5

1251 -rt459
2119-0269
21 f0-0269
211A-0269
?lto -0269

2110 -0269
2110 -0269
2110 -0269
21 | 0 -0269

1884-0244
1884-02M
1884-0244

0757-0280
0698-3447
0757-040 1

0757 -0288

0698-31 55
0757-A422
0698-3r 55
0757-0403
21 00-3288

0698-3442
0698-3r 54
0698-3/145
075?-040.|
0757-0280

0757-0401
0757-0280
0698-31t43
0698-3447
0698-3407

0698-3447
0757-0280
0757-0280
0757-0280
0757-0280

0698-3390
8159-0005
0698-3390
81 59-0005
0698-3447

0698-6360
0698-31 56
0757-0280
4757 -0422
0757-0280

0360-053s
0360-0535
0360 -0535
0360 -0535
0360-0535

0360-0535

1 826-0783

I 902-0969
I 902-0644
1 902-0s63
1 302-0951
1 902-f 340

5
0
0
0
0

0
0

0
0

9
I
9

3
4
0
I

I
5
I
?
8

9
0
?
0
3

0
3
0
4
4

4
3
3
3
3

6
0
6
0
4

6
2
3
5
3

0
0
0

0
0

0

I

5
3

I
5
8

I

8

3

I

2

I
I

1

I

2

I
t

I

I
I
I

I

CLIP-CABLE PLUG RTNG-DUAL INLINE 14 CONT

FUSEHOLDER-CLIP TYPE. 25D-FUSE
FUSEHOLDER-CLIP TYPE. 250-FUSE
FUSEHOLDER-CLIP TYPE. 250-FUSE
FUSEHOLDER-CLIP TYPE. 25D-FUSE

FUSEHOLDER-CLIP TYPE. 25O.FUSE
FUSEHOLDER-CLIP TYPE. 250-FUSE
FT,SEHOLDER-CLIP TYPE. 25D.FUSE
FUSEHOLDER.CLIP TYPE. 25O.FUSE

NOT ASSIGNED

THYRISTOR- SCR VRRI'1=400

THYRISTOR-SCR VRRII= 400
THYRIST0R-SCR VRRII=t100

NOT ASSIGNED

RESISTOR lK 1Z.l25lJ F TC=0+-100
RESTSToR 422 lU . l25u F TC=0+-100
RESISTOR 100 1I .l25tJ F TC=0+-100
RESISToR 9.09K 1Z .l25lJ F TC=o+-100

RESISTOR 4.6rK l%.12511 F TC=0+-100
RESISTOR 909 1Z.l25lJ F TC=0+-100
RESIST0R 4.64K lZ . tzstrl F TC=O+- | 00
RESISTOR 121 1: .l25lJ F TC=0+-100
RESISTOR.TRIIR 50 2OZ C TOP-ADJ I7-TRN

RESIST0R 237 lZ .125td F TC=0+-100
RESIST0R 4.22K 17. .l25tJ F TC=0+-100
RESISToR 348 1z .12511 F TC=0+-100
RESISTOR 100 ll . 125td F TC=O+- 100
RESISTOR 1K lt .l25lJ F TC=0+-100

RESIST0R 100 lU .125t', F TC=0+-100
RESIST0R lK lZ . l25Lf F TC=0+-100
RESIST0R 287 1Z .l25tJ F TC=0+-100
RESIST0R 422 17. .l25tJ F TC=0+-100
RESIST0R 422 lZ.l25lJ F TC=0+-100

RESIST0R 422 12.12511 F TC=0+-100
RESIST0R lK 1I .125tJ F TC=0+-100
RESISTOR 1K lt .1251J F TC=0+-100
RESIST0R 1K lU .1251J F TC=0+-100
RESISTOR 1K l% .l25lJ F TC=0+-100

RESISTOR 19.6 1? .SLl F TC=0+-100
RESISTOR-ZERO OHT1S ?2 AWG LEAD DIA
RESISTOR 19.6 1g .sld F TC=0+-100
RESISTOR-ZERO OHT1S 22 AIJG LEAD DIA
RESIST0R 422 1Z .l25l,J F TC=0+-100

RESIST0R 10K .11 .12511 F TC=0+-25
RESISTOR 14.7K 1"A . t 25tJ F TC=0+- 100
RESISTOR lK l! .1251J F TC=0+-100
RESISTOR 909 lU .t25tJ F TC=0+-100
RESISTOR lK 1Z .l25lJ F TC=0+-100

TERI1INAL TEST POINT PCB
TERT1INAL TEST POINT PCB

TERT1INAL TEST POINT PCB

TERNINAL TEST POINT PCB
TERTTINAL TEST POINT PCB

TERT1INAL TEST POINT PCB

NOT ASSIGNED

IC OP AI1P LOIJ-NOISE 8-DIP

DIODE.ZNR
DIODE-ZNR
DIODE-ZNR
DIODE.ZNR
DIODE-ZNR

30V 5U DO-35 PD'.4trl TC=+.0952
lN5363B 30V 51 PD=S|J TC=+2911V

tOV 5f D0-35 PD=.4trl TC=+.088%
5. I V 5f D0-35 P0= .4tJ TC=+.0351
tN5355B l8V 5f PD.Strl fR=500NA

28480
28480
28480
?8480
28480

?8480
28480
2848A
28480

31585
31s85
31585

24546
24546
24546.
19701

24546
24546
?4546
24546
28480

24546
24546
24546^
24546
24546

24546.
24546
24546
24546
2454s^

24546
24546
24546
24546
24546

28480
28480
28480
28480
24546

28480
24546
24546
24546
24546

00000
00000
00000
00000
00000

00000

52063

28480
28480
28480
28480
04?r 3

r 251 -4459
21 10 - 0269
21 10 -0269
2110-0269
21 10-0269

2110-0269
21 10 -0269
2t 1A-0269
21 10 -0269

s26000
s26000
s26000

c4-1 /8-r0-1001-F
c4- 1 /8-T0-422R-F
c4-r /8-TA-101-F
t1F4Cl /8-To-909r -F

c4-l /8-r0-4641 -F
c4-1 /8-T0-909R-F
c4-1 /e-T0-4641 -F
c4- | /8-r0- 121R-F
2|00-3288

c4-l /8-T0-237R-F
c4- l /8-T0-4221-F
c4- r /8-10 -348R-F
c4-1 /8-r0-l0l-F
c4-l /8-T0-1001-F

1/8-T0-10t-F
1 /8-10 - 1001 -F
1 /8- T0 -287R-F
1 /8-T0 - 422R-F
1/e-r0-422R-F

c4- 1 /8-T0- 422R-F
c4- r /8-To- l o0t -F
c4-r /8-10-1001-F
c4-t /8-10-I0ol-F
c4-l /8-r0-1001 -F

0698-3390
81 59-0005
0698-3390
8r 59-0005
c4-1 /8-T0-4?2R-F

0698-6360
c4-1l8-T0 -147?-F
c4-l /8-T0-1001 -F
c4-l /8-T0-909R-F
c4-f /8-r0-1001 -F

ORDER BY DESCRIPTION
ORDER BY DESCRTPTION

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION

xR5534ACN

t 902-0969
1 902-0644
| 902-0963
r 902-0951
I N53s5B

c4
c4
c4
c4
c4

6- l2
See introduction to this section for ordering information



HP l t7 29C Replaceable Parts

Table 6-2. Replaceable Parts

R ef erenc e
De signa tion

HP Part
Number Description Mfr Part Number

A7VR6
A7VR7
A7VR8
A7VR9
ATVRt 0

A7XA5

A8t1Pl
A8flP2
A8r1P3

A8flP4
A8tlPs

A8r1P6
A8f1P7
A8t1P8
A8ttP9
A8t1Pt 0

A8mPl I
A8rlPl2
A8t1P13

A9

AgC1

A9C2
AgC3
A9C4
A9C5

A9C6
AgC7
A9C8
AgC9
AgCt 0

AgC1 |
AgCl 2
AgCt 3
AgCl 4
A9C1 5

A9C1 6
AgCt 7
AgCt I
Ascl I
A9C20

49C21
49C22
A9C23
A9C24
A9C25

A9C26
A9C?7
AgC28
A9C29
A9C30

A9C31
A9C32
A9C33
A9C34
49C35

r 902-0965
r 902-0958
| 902-0958
| 902-0958
r 902-0630

1251 - l 365

1 1729-60012

r25t -56f5
1 251 -3283
| 200 -0508

0380 -0643
0380-0643
051 5-0054
051 5-0054
0535-0004

0535-0004
| 25r -4459
1 530- | 098
r530-1098
21 90-00 1 7

21 90-001 7
2190-0019
2190-001I

1 r 729-601 09

0 I 80 -2207
0 1 80 -262A
0 I 80-2620
0r60-4835
0r 60-4835

0160-r+835
0r 60-4835
0 1 60 -4835
0t 60-4835
0 1 80-0374

0t 80 -0374
01 60 -a127
0r60-4835
0 1 60-4835
01 60-4835

0t 60-4835
0 1 60-4835
0160-4835
01 60-4835
01 60-4835

0r 80-t 745
0180-01 r6
01 60 -/1835
01 60-4835
0160-4835

0r 60-4835
0r 60-4835
0 1 60 -4835
0160-4t|35
0r 60-4835

0t 60-4835
0 l 60-4835
0 | 60-4835
0 1 60-4835
0r 60-4835

I

7
I
0

3
3
7
7

9

I
5
4
4
4

4
6
6

ls
l3l7
lr

3
2
7

I

4
I

DIODE-ZNR 20V 5Z D0-35 PD=.4lrf TC=+ .Agn"
DIODE-ZNR l0V 5Z D0-35 PD=.4lrj TC=+.0752
DIODE-ZNR lOV 5Z D0-35 PD=.4trf TC=+.075%
DIODE-ZNR 10V 5Z D0-35 PD..4tJ TC=+.075y"
DI0DE-ZNR lN5236B 7.5V 5% D0-7 PD=.Strl

CONNECTOR-PC EDGE az-CONT /ROL' 2-ROIJS

HP-IB INTERCONNECT BOARD ASSET1BLY

CONNECTOR 34-PIN N POST TYPE
CONNECTO.R 24-PIN F T1ICRORIBBON
SOCKET-IC 14-CONT DIP-SLDR

STANDOFF-HEX . 255-IN-LG 6-32THD
STANDOFF-HEX .255-IN-LG 6-32THD
SCREII,-I1ACH t13 X 0.5 l0t1r1-LG FAN-HD
SCREU-MACH I13 X 0,5 IOMN-LG PAN.HD
NUT-HEX DBL-CHAI1 T13 X 0.5 2.4I1I1.THK

NUT-HEX DBL-CHAf1 I13 X 0.5 2.4MM.THK
CLIP-CABLE PLUG RTNG.DUAL INLINE I4 CONT
CLEVIS 0.0?0-IN U SLT: 0.454-IN pIN CTR
CLEVIS 0.070-IN [J SLT: 0.454-IN pIN CTR
IdASHER-LK HLCL NO. 8 .168-IN-ID

I'JASHER-Ll( HLCL N0. I .168-IN-ID
LJASHER-LI( HLCL NO. 4 ,11s.IN-ID
IJASHER-LK HLCL NO. 4 .1Is-IN.ID

I1ICROPROCESSOR BOARO ASSET1BLY

CAPACITOR-FXD lOOUF+-I0% lOvDc TA
CAPACITOR-FXD 2.ZUF+.10U SOVDC TA
CAPACITOR-FXD 2.?UF+.l02 SOvDc TA
CAPACITOR-FXD .1UF +-IO1 SOVDC cER
CAPACITOR-FXD " 1UF +-10? SOVDC CER

CAPACITOR.FXD . IUF +.101 SOVDC cER
CAPACIToR-FXD . fUF +-tot, S0VDC CER
CAPACIT0R-FXD .tUF +-10%, 50VDC CER
CAPACITOR-FXD .IUF +-IOZ SOvDc cER
CAPACITOR-FXD lOUF+.1A? 2OvDc TA

CAPACITOR-FXD lOUF+-IOZ 2OvDc TA
CAPACITOR-FXD IUF +-2OZ 25VDC CER
CAPACITOR-FXD .1UF +-f0t S0VDC CER
CAPACIT0R-FXD . IUF +-102 50VDC CER
CAPACITOR-FXD . IUF +-I03 SOVDC CER

CAPACITOR-FXD .lUF +-IOT SOVDC CER
CAPACITOR-FXD . IUF +-IO1 SOvDc cER
CAPACITOR-FXD .1UF +.IOZ SOVDC CER
CAPACITOR-FXD .1UF +-l0Z SOVDC CER
CAPACITOR-FXD .tUF +-t0Z SOVDC CER

CAPACITOR-FXD 1 .SUF+.1A7" 2OvDc TA
CAPACITOR.FXD 6.8UF+.10% 35vDc TA
CAPACIT0R-FXD .tUF +-102 50VDC CER
CAPACITOR-FXD .IUF +-1OZ SOvDc cER
CAPACITOR-FXD . IUF +.108 SOVDC cER

CAPACITOR-FXD .lUF +.10T SOVDC CER
CAPACITOR-FXD . IUF +-1OE SOVDC CER
CAPACITOR-FXO .tUF +-t0I S0VDC CER
CAPACfTOR-FXD . tUF +-t0Z 50VDC CER
CAPACITOR-FXD . IUF +-1OE SOVDC cER

CAPACITOR-FXD .lUF +-f0t 50vDC CER
CAPACITOR-FXD .1UF +-t0t S0VDC CER
CAPACIT0R-FXD.lUF +-t0I SoVDC CER
CAPACITOR-FXD . IUF +-IOI SOVOC CER
CAPACIToR-FXD . IUF +-f0U 50vDC CER

?8480
28480
28480

28480
28480
28480
2848A
0471 3

284€,0

28480

28480
2848A
28480

00000
00000
28480
28480
00000

00000
28480
00000
00000
281180

28480

56289
25088
25088
28480
28480

28480
281180
28480
29480
56289

56289
28480
?848A
28480
28480

28480
284€,4
28480
28484
284€10

s6289
56289
28480
?849A
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

1 902-0965
1 902-0958
1 902-0958
1 902-0958
1N52368

1251 - I 365

t | 729-6001 2

1 251 -561 5
1251 -3283
1200-0508

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
051 5-0054
051 5-0054
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
I 251 -4459
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
21 90-00 1 7

2190-0017
2190-0019
2190-00I9

11729-60109

r 5001 07x90 I 0R2
D2R2GSI BSOK
D2RzGS1 BSOK
01 60-4835
0160-4835

01 60-4835
0 1 60 -4835
0160-t+835
01 60-4835
t 5001 06X902082

1 50D1 06X902082
0r 60 -0127
0160-/1835
01 60-4835
01 60-4835

01 60-4835
01 60 -4835
0 | 60 -4835
0r 60-4835
0 1 60 -4835

1 5001 55X9020A2
r 50D685x903582
01 60-4835
0 I 60 -4835
0160-4835

0l 60 -4835
0t 60-4835
0r 60-4835
0t 60-4835
0r60-4835

0160-4835
0160-4835
0r60-4835
0r60-4835
0r60-4835

See introduction to this section for ordering information
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R ef erence
Designation

HP Part
Number

c
D Qtv Description Mfr

Code Mlr Part Number

AgC36
AgC37
A9C38
AgC39
A9C40

AgCRI

AgDS1
A9DS2

AgJI
AgJ2
AgJ3
A9J4

AgLI

A9r1Pl
A9r1P2
A9TlP3
A9I1P4
A9t1P5

A9r1P6
A9r1P7

AgRI
A9R2
A9R3
A9R4
A9R5

A9R6
A9R7
A9R8
A9R9
AgRI O

AgRI T

A9R1 2
AgRI 3
AgRI 4
AgRI 5

A9R1 6
A9R1 7

A9SI
A952

A9TPI
A9TP2
A9TP3
A9TP4
A9TP5

A9TP6
A9TP7

AgUI
A9U2
A9U3
A9U4
A9U5

A9U6
A9U7
A9U8
A9U9
AgU1 0

A9U1 I
A9,.rl2
AgU1 3
A9U1 4
AgUI 5

01 60-4835
0t 80 -2620
0 | 80 -2620
01 60-0571
0180-01 t6

t 901 -0376

r 990-0933
| 990-0933

1 25r -561 5
1251 - 7335
125r -8967
1251 - 4/l8

9100-1626

0361 -0009
0361 -0009
0361 -0009
5040 - 1 497
5040 - 1 497

5040 - r 497
0340 -0944

l 81 0 -0219
l 81 0 -0219
0698-0084
I 8r 0 -0279
0757-0280

1810 -o?79
0757-0 1 99
0757-0 1 99
0757-0464
0757- 0454

1 81 0 -0279
1 81 0 -4279
1 81 0 -0213
0757 -4442
1 81 0 -0269

0757-0290
0757-0401

31 01 -2126
31 01 -2172

0360 -0535
0360 -0535
0360 -0535
0360 -0535
0360-0535

0360 -0535
0360-0535

1 820 -1212
r 820-2549
r818-r768
I t 729-8001 0

l 820 -2624

1 820-2081
1820-il99
t820-t2t6
1820-1216
1820-1216

| 820 -1423
r 926-01 38
t820-r730
I 820- r 730
1 826-01 75

7
6
6
0
I

6

8
8

7
2
I
8

t

5
5
5
2
2

?
3

5
5
I
5
3

5
3
3
5
5

5
5
I
I
3

5
0

4

0

I
7

5
I
I
2
I
3
3
3

0
0

0

0

0
0
0

4

I
6
6
3

3

I

6

I

2

2

3

1

I
1

1

1

1

I

2

I
1

1

I
I
I
I

1

3
3

I
1

2

1

CAPACITOR-FXD .IUF +-10? SOVDC CER
CAPACIT0R-FxD 2.ZUF+-102 50vDC TA
CAPACITOR-FXD 2.ZUF+-l0Z 50vDC TA
CAPACITOR-FXD 470PF +-207 l00vDC CER

CAPACITOR-FXD 6.8UF+-1OZ 35VDC TA

DIOOE-GEN PRP 35V

LED.LAMP RED

LED-LAI1P RED

CONNECTOR 34.PIN 11 POST TYPE
CONNECTOR

CONN.POST TYPE . lOO-PIN.SPCG 2g.CONT
CONNECTOR 50-PIN M POST TYPE

. l66DX,385LG

. t 88LG

. l 88LG

. 1 88LG

NETI'|ORK-RES l0-SIP4.7K 0Ht1 X
NET[',0RK-RES 10-SIP4.7K 0Hl1 x
NET[',0RK-RES l0-SIP470.0 0Hti x
RESISTOR 10K 1Z . 125t', F TC=0+
NETIr,0RK-RES 9-SIP!0.0K 0Hl1 X

RESISTOR 6. I 9K lU . I25IJ F TC=
RESIST0R | 00 12 . 125tJ F TC=O+

I
I
I

- 100
8.

0+- I 00
-r00

SIJITCH.SL 5-SPDT DIP-SLIDE-ASSY . 1A
SIJITCH.TGL DIP-RKR-ASSY SPDT .O5A 3OVDC

TERNINAL TEST POINT PCB
TERMINAL TEST POINT PCB
TERNINAL TEST POINT PCB
TERNINAL TEST POINT PCB
TER]1INAL TEST POINT PCB

TERI1INAL TEST POINT PCB
TERI1INAL TEST POINT PCB

IC FF TTL LS J-K NEG.EDGE-TRIG
IC-8291A P HPIB
IC.Ct10S 16384 (16K) STAT RAr1 150-NS 3-S
EPRON

IC-HPU; CLK FREQ=?I1H?, ENHANCED 6800

IC Nr10S

IC INV TTL LS HEX I -INP
IC DCDR TTL LS 3-TO-8-LINE 3.INP
IC DCDR TTL LS 3-IO-8-LINE 3-INP
IC DCDR TTL LS 3-T0.8-LINE 3-INP

IC NV TTL LS MONOSTBL RETRIG DUAL
IC COMPARATOR GP QUAD l4-DIP-P PKG

IC FF TTL LS D.TYPE POS-EDGE-TRIG COI1

IC FF TTL LS D-TYPE POS-EDGE-TRIG COI1

IC COI1PARATOR GP DUAL l4-DIP-P PKG

35

INDUCTOR RF-CH-TILO 36UH 5Z

RIVET-SENITUB OVH . I23 DIA
RIVET-SETIITUB OVH .I23 DIA
RIVET-SENITUB OVH . I23 DIA
HINGE-T1OLDED
HINGE-I1OLDED

HINGE-MOLOED

INSULATOR-IC NYLON BLACK

NETI',0R1(-RES l0-SIP4.7K 0Hl1 X I
NETI',0RK-RES 10-SIP4.7K 0Hl1 X I
RESISToR 2. l5K t.t . l25uf F TC=O+- | 00
NETI,'I0RK-RES l0-SIP4.7K OHll X 9
RESIST0R lK 11 .125t, F TC=0+-100

NETIJORK.RES I O

RESISTOR 2I.5K
RESISTOR 2I.5K
RESISTOR 90.9K
RESISTOR 90.9K

SIP4.7K 0Hr1 X 9
1B .l25Lf F TC=0+-100
It .l25lJ F TC=O+-100
lZ .l25u F TC=0+-100
lZ .l25lJ F TC=O+-tr00

28480
28480

28480
2s088
25088
28480
56289

28480

28480
28480

28480
28480
28480
28480

28480

00000
00000
00000
28480
28480

01 t2l
01 l2l
24546
01 121
24546

01 121
24546
24546
24546^
24546,

01121
01r2r
0l 121

24546
28480

r 9701
24546

28480
28480

00000
00000
00000
00000
00000

00000
00000

0l 295
28480
s0545
28480
28480

0471 3
01295
01 295
01295
01.295

01295
01295
01295
01 295
21At 4

01 60-4835
DzR2GSI BsOK
D2RzGSI BsOK
01 60 -0571
1 500685X903s82

1901 -0376

| 990 -0933
1 990-0933

t25r -5615
t251 - 7335
1 25r -8967
1251 - 4428

9100-1626

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
50lm - | 497
5040 - 1 497

50lm- r 497
0340-0944

210A412
21 0A472
c4-r /8-10-215r -F
210A47?
c4-r /8-T0-100r -F

2t0A472
c4- r /8-T0-2152-F
c4- | /8-T0-2152-F
c4- | /8-r0 -9092-F
c4-1 /8-r0-9092-F

210A472
21 0A472
210A411
c4-1/8-r0-r002-F
r 81 0-0269

f1F4C1 /8-T0-6191 -F
c4- 1 /8-T0- I 01 -F

31 0r -21?6
31 01 -2172

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

SN7/}LSl 1zAN
1 820 -2549
UPD446C-I (PER HP DLIG)
11729-800r0
182A-?624

r1c68A21P
SN?4LSO4TI
SN74LS1 38N
SN74LS1 38N
sNTtlLSl3SN

SN?IILS123N
Lfi339N
SN?4152?3N
SN74L5273N
Lt13r 9N

Replaceable Parts HP tt729c

Table 6-2. Replaceable Parts

6- l4
See introduction to this section for ordering information



HP I 17 29C Replaceable Parts

Table 6-2" Replaceable Parts

R ef erence
Designation

HP Part
Number Description Mfr Part Number

A9U1 6
A9U1 7
AgUI 8
AgUI9
A9U20

A9U2I
AW22
49U23
A9U24
49U25

A9U26
A9U2?
A9U28
A9U29
A9U3O

A9U31
A9U32
A9U33
A9U34
49U35

A9U36
A9U3?
A9U38
A9U39
A9U4O

A9U4I
A9U42
A9U43
A9U44
A9U45

A9U46
A9U47
A9U48
A9U49
A9U5O

A9U5I
A9U52
A9U53
A9U54
A9U55

A9U56
A9U57

A9XU4
A9XU5

AgYT

At0

A1 OFLl

A1OJl
Al OJz

A1 0r1P1

A1 0mP2
A10l1P3
A10r1P4
Al 0mP5

A10f1P6
At 0t1P7
At orlPg
Ar0mP9
A10r1Pt 0

1820-2973
t 820- 1 199
| 820- I 851

r 820- I 851
r 820- 1 587
1 820- r 587
r820-1587
1 820- | 587

1820-0668
r820-1470
| 820- 1 445
r 820 -2973
r 820 -2973

1 820 -2973
r 820 -2973

1 200 -0567
r 200-0654

r8t3-0f30

r 1729-60086

91 35-0r 74

1250-1887
| 250- | 887

051 5-0 1 04
05r 5-0 I 04
051 5-0 I 04
05r 5-0 r 04
05t 5-0 | 04

05r 5-0t 04
05r 5-0 r 04
05r 5-0 1 04
05r 5-0207
05r 5-0207

I 1 729-80002
1820-rf97
t 820 -2024
18?0-2973
| 820-2973

| 820 -2973
1 8?0 -?973
1 820-1 1 99
1 820 -2024
1 820- I 858

1 820- | 858
1820-1858
1,820 -2024
r 820-29?3
te20-2973

1820-?973
1820-20?4
I 820-351 3
1 820-3431
l8?0-2a?4

1 820 -2075
r 820 -2075
r 820 -2075
18?0- I r 97
1 820- ttl?
1 820-29?3
1 820 -2973

3
I

I
I
3
I
I

I
3
7
8
3

4
4
4
9
8

5
5

I
I
8
I
8

I
8
I
2
?

PAL.ADRS. DECODER

IC GATE TTL LS NAND QUAD 2-INP
IC DRVR TTL LS LINE DRVR OCTL
IC DRVR TTL PRPHL HV DUAL
IC DRVR TTL PRPHL HV DUAL

IC DRVR TTL PRPHL HV DUAL
IC DRVR TTL PRPHL HV OUAL
IC INV TTL LS HEX I.INP
IC DRVR TTL LS LINE DRVR OCTL
IC FF TTL LS D-TYPE OCTL

IC FF TTL LS D-TYPE OCTL
IC FF TTL LS D-TYPE OCTL
IC DRVR TTL LS LINE DRVR OCTL
IC DRVR TTL PRPHL HV DUAL
IC DRVR TTL PRPHL HV DUAL

IC DRVR TTL PRPHL HV DUAL
IC DRVR TTL LS LINE DRVR OCTL
IC TRANSCEIVER TTL S INSTR.BUS IEEE-488
IC TRANSCEIVER TTL S INSTR-BUS IEEE-4Bg
IC DRVR TTL LS LINE DRVR OCTL

IC TRANSCEIVER TTL LS BUS OCTL
IC TRANSCEIVER TTL LS BUS OCTL
IC TRANSCEIVER TTL LS BUS OCTL
IC GATE TTL LS NAND QUAD 2-INP
IC FF TTL LS D-TYPE POS.EDGE.TRIG

IC DRVR TTL PRPHL HV DUAL
IC DRVR TTL PRPT{L HV DUAL
IC DRVR TTL PRPHL HV DUAL
IC INV TTL LS HEX 1 -INP
IC ENCDR TTL LS

IC ENCDR TTL LS
IC DRVR TTL LED DRVR HEX 1 -INP
IC DRVR TTL LED DRVR HEX I -INP
IC DRVR TTL LED DRVR HEX t -INP
IC DRVR TTL LED DRVR HEX 1 -INP

IC BFR TTL NON.INV HEX 1 -INP
IC IIUXR/DATA.SEL TTL LS 2-TO-T-LINE QUAO
IC LCH TTL LS 4-BIT
IC DRVR TTL PRPHL HV OUAL
IC DRVR TTL PRPHL HV OUAL

IC DRVR TTL PRPHL HV DUAL
IC DRVR TTL PRPHL HV DUAL

SOCKET-IC z8.CONT DIP DIP-SLDR
SOCKET-IC 

'M.CONT 
DIP DIP-SLDR

XTAL.CLOCK.OSCILLATOR 16-I1HZ O.O5Z TTL

IF AT1PLIFIER ASSENBLY

FILTER-1oL, PASS LEADS-TERtlS

SMA FET1ALE CONI,'ECTOR

SNA FEMALE CONNECTOR

SCRET'r-|1ACH 113 X 0.5 8fll1-LG PAN-HD
SCREh,-I1ACH }I3 X 0.5 8NM.LG PAN.HD
SCRET',-IIACH 113 X 0.5 8nm-LG PAN-HD
scRErJ-rlACH t13 X 0.5 8rlr1-Lc PAN-HD
SCREId.TIACH rc X 0.5 8MM-LG PAN-HD

scRErJ-r1ACH t13 X 0.5 8r1r1-LG PAN-HD
SCREIJ-T1ACH T13 X 0.5 8NM-LG PAN-HD
SCREIJ-MACH N3 X 0.5 8MM-LG PAN-HD
SCREIJ.NACH T12 X 0.4 6MM-LG PAN.HD
SCREIJ-IIACH M2 X 0.4 6I1T1-LG PAN-HD

28480
28480
0t 295
0t 295
0r 295

01 295
01 295
01 295
28480
28480

28480
01 295
?8480
28480
01 295

28480
28480
28480
01 295
01 295

28480
28480
28480
01 295
01 295

01 295
.27014
27014
27014
21414

01 295
01 295
01 295
28480
284t10

28rt80
28480

2848,0
28480

28480

28480

28480

284t10
2848,0

28r180
28/X)0
28480
28r180
28480

28480
28480
28480

2848,0
0r295
0r 295
?848,0
28480

| 1 729-80002
SNT4LSOON
SN74LS244N
1820-2973
1 820 -2973

1820-2973
18?A-?973
SN74LSO4N
sN74LS244t't
SN7'11S377N

SN74LS3?7N
SN74LS377N
SN74L5244t\l
1820-2973
1820-2973

1820-2973
SN74LS244N
1820-351 3
1 820-3431
SN741S244fl

1 820 -2075
1 820 -2A75
1 820-2075
SNT4LSOON
SN74LS74AN

1820-2973
t8?0-2973
1820-2973
SN74tSO4N
SNT4LSI 48N

SN?4LSI48N,
Dr18859N
0r18859N
Dn8859N
Dn8859N

SN74O7N
SN74LS1 57N
SN74LS375N
1 820 -?973
t82A-29?3

1820-2973
r820-2973

t20a-0567
| 200 -0654

r813-0f30

I r 729-60086

91 35-01 74

1250- 1 887
r 250- I 887

051 5-01 04
05r 5-01 04
05r 5-01 04
05r 5-0r 04
051 5-0 | 04

051 5-01 04
05r 5-0 I 04
05t 5-0 | 04
05r 5-0207
051 5-020?

See introduction to this section for ordering information
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R ef er ence
Designation

HP PArt
Number

c
D Qtv Description Mfr

Code Mfr Part Number

A10l1Pt I
A10r1Pt 2
Ar0r1Pl3
A10t1Pr 4
A1 or1Pr 5

Al0t1Pr 6
At 0t'tPl7
At 0I1Pl8
A1011P19
Ar 0r1P20

A1 0||P21
Ar0nP22
At 0nP23
Ar 0mP24
A10r1P25

Ar 0t1P26
Ar 0mP27
Af 0r1P28
A10t1P29
A1 0mP30

Ar 0t1P31
A10t1P32
A1 0mP33
Ar 0r1P34
A10llP35

A10r1P36
Ar 0t1P37
A10t1P38
A10f1P39
Ar 0r1P40

A1 0nP4l
A10t1P42
A10f1P43
Ar 0f1P44
A10r1P45

A1 0mP46
At 0t1P47
410t1P48
Ar 0r1P49
A10r1P50

A10t1P51
A10r1P52
Ar 0r1P53
A10I1P54
A10t1P55

A1 0mP56
Ar 0r1P57

A1 0mP58
A10t1P59
A1 0mP60

Ar 0r1P61
A10r1P62-
At 0r1P67

All

Al lflPt
Ail f1P2
A1 I nP3

051 5-020?
051 5-0207
05t 5-0207
051 5-0207
051 5-0207

051 5-0207
051 5-0207
05t 5-0207
05r 5-0276
051 5-0276

051 5-0276
05r 5-02?6
051 5-0276
05r 5-0276
05r 5-0276

051 5-0276
051 5-0276
051 5-0276
0sr 5-0276
05r 5-0276

21 90-0584
21 90-0584
21 90-0584
21 90-0584
2r 90-0584

21 90-0584
2r 90-0584
21 90-0584
2r 90-0654
21 90-0654

2r 90-0654
21 90-0654
21 90-0654
21 90-0654
21 90-0654

2r 90 -0654
21 90-0654
21 90-0654
3050 - r 066
3050- r 066

3050-t 066
3050-r 066
3050 - 1 066
3050 - r 066
3050 - r 066

3050- 1 066
3050-1 066
3050 - | 066
I r 729-00032
1 | 729-20049

0360 -0374

0515-0264
051 5-0264

21 90-0584

r | 729-6007r

I l 729-00034
r r 729-00034
0960-0665
051 5-0264

21 90'0584

3050 -0 I 05

2
2
?
?

2
2

?
5

5
5
5
5
5

5

:
5
5

3
0l

1?

12

10

1

I

I

r6

I

?

t

5r

SCREIJ.NACH I12 X 0.4 6}1T1-LG PAN-HD
SCREIJ-TIACH M2 X 0.4 6NM-LG PAN-HD
SCRET',-I1ACH 112 X 0.4 6mn-LG PAN-HD
scRErJ-r1ACH f12 X 0.4 6f1r1-LG PAN-HD
SCREI',-hACH t12 X 0.4 6mn-LG PAN-HD

scRErJ-tlACH t12 X 0.4 6r1r1-LG PAN-Ho
scRELf-t1ACH t12 X 0.4 6r1|1-LG PAN-Ho
SCREIJ.IIACH I12 X 0,4 6I1T1-LG PAN-HD
SCREII-TIACH I12 X 0.4 8NT1-LG 90-DEG-FLH-HD
scRErd-mAcH 112 x 0.4 8nl1-LG 90-DEG-FLH-HD

SCREIJ-I1ACH N2 X 0.4 8T111-LG 90.DEG.FLH-HD
SCREIJ-NACH I12 X 0.4 8T1T1.LG 90-DEG.FLH-HD
SCREI'J-IIACH n2 X 0.4 8nn-LG 90-DEG-FLH-HD
SCREIJ-I1ACH N2 X 0.4 8T1TI-LG 90-DEG.FLH-HD
SCREIJ-TIACH N2 X 0.4 8MM-LG 9O-DEG-FLH-HD

SCREIJ-IIACH I12 X 0.4 8IIT1-LG 90.DEG.FLH-HD
scRElJ-t1ACH t12 X 0.4 8t1t1-LG 90-DEG-FLH-HD
SCRELI-IIACH I12 X 0.4 8T1I1.LG 90.DEG-FLH-HD
scREh,-fiAcH r12 x 0.4 8mtl-Lc 90-DEG-FLH-HD
SCREIJ-TIACH N? X 0.4 8T1I1-LG 90-DEG-FLH.HD

IJASHER.LK HLCL 3.0
IJASHER.LK HLCL 3.0
L'ASHER-LK HLCL 3.0
L'ASHER.LK HLCL 3.0
LIASHER.LK HLCL 3,0

IJASHER-LK HLCL 3.0 T1I1 3. I -MN-ID
TJASHER.LK HLCL 3. O T1T1 3. I - MM.ID
IJASHER-LK HLCL 3.0 11T1 3.I-I1N-ID
ITASHER-LK HLCL 2.0 fill 2.1-I1m-ID
rdAsHER-LK HLCL 2.0 nn 2. 1-t1rl-ID

ufAsHER-Lt( HLCL 2.0 nn 2. l-1111-ID
LIASHER-LK HLCL 2.0 I1T1 2. 1 .IIN-ID
IJASHER.LK HLCL 2.0 MN 2. 1.MN.ID
IJASHER-LK HLCL 2. O I1I1 2. I -I1I1.ID
I,ASHER-LK HLCL 2.0 nn 2. 1-I1l1-Io

IdASHER-LK HLCL 2.0
hIASHER.LK HLCL 2.0
I'JASHER-LK HLCL 2.0
IJASHER.FL NTLC 2.0
IdASHER-FL NTLC 2,0

IJASHER-FL ]1TLC 2.0
L'ASHER-FL T1TLC 2.0
IJASHER-FL I1TLC 2.0
IJASHER-FL I1TLC 2.0
IdASHER-FL I1TLC 2.0

hfASHER-FL tlTLC 2.0 t1rI 2.28-r1f1-rD
IJASHER- FL ]1TLC 2. 0 tlll 2. 28- r1r1- ID
IJASHER-FL I1TLC 2.0 T1T1 2.28.NM-ID
COVER IF AI'IP
HOUSING IF AT1P

TERNINAL.SLDR LUG PL.MTG FOR-*4-SCR

SCREIJ-TIACH T13 X 0.5 3OI1T1-LG PAN-HD
SCREIJ-TIACH I13 X 0.5 3OMN.LG PAN-HD
(USED TO I1OUNT IF AMPLTFIER TO THE DECK.
IdASHER-LK HLCL 3.0 NM 3.I-MM-ID
USED TO I1OUNT IF AMPLIFIER TO THE DECK.

POIJER AMPLIFIER ASSET1BLY

GASKET
GASKET
ER DIVISION
SCREIJ-IIACH T13 X 0.5 3OMM-LG PAN-HD
(usED T0 m0uNT P0t,ER ArlP T0 DECK)
LIASHER.LK HLCL 3.0 MM 3. 1 - NM.ID
( usED T0 t1ouNT P0TJER AnP T0 DECK )

LIASHER-FL T1TLC NO. 4 .I25-IN-IO
(USED TO T1OUNT POLJER ANP TO DECI(}

r|l1 3. | -rlt1-ID
1111 3. | -r1r1-ID
r|l1 3. | -11t1-ID
t1r1 3. | -IlI1-ID
l1tl 3. I -11t1-ID

t1t1 2. 1 -r1f1- I0
nn 2.1 -t1r1-ID
nn 2. r -nl1-ID
tlr1 2.28-r1ri-ID
tlt1 2.28-r1I1-ID

nn 2.28-f1r1- ID
nn 2.28-t1r1-ID
11t1 2.28-r1t1-rD
|1n 2.28-t1r1-rD
tltl 2.28-r1n-ID

28480
2e480
28480
28480
28480

28480
2848A
?8489
28480
?8480

28480
28480
28484
28480
28480

28480
28480
28480
28480
28480

28480
28480
?8480
28480
28480

28480
28480
28480
?8480
28480

?8480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

79963

28480
28480

28480

28480

28480
28480
28480
28480

28480

26480

05r 5- 0?01
051 5- 0207
051 5- 0207
051 5-0207
051 5-0207

05r 5- 0207
051 5-0207
051 5-0207
051 5-02?6
05r 5-0276

05r 5-0276
051 5-0276
05r 5-0276
051 5-0276
05r 5-0276

05r 5-0276
05r 5-0276
051 5- 0216
051 5-0276
051 5-0276

21 90-0584
21 90-0584
21 90-0584
21 90 -0584
2r 90-0584

21 90 -0584
21 90 -0584
21 90-0584
21 90 -0654
2l 90-0654

2r 90 -0654
21 90 -0654
2t 90 -0654
2r 90-0654
2r 90 -0654

21 90-0654
21 90 -0654
21 90 -0654
3050- r 066
3050 - 1 066

3050 - I 066
3050 - 1 066
3050 - 1 066
3050 - 1 066
3050- 1 066

3050 - 1 066
3050 - 1 066
3050 - 1 066
I r 729-00032
11729-20A49

9-120

051 5- 0264
05r 5-0264

2194 -0584

I r 729-6007r

| 1 729-00034
1 | 729-00034
0960 -0665
05r 5-0264

21 90-0584

3050-0 | 05

Replaceable Parts HP I t7 29C

Table 6-2. Replaceable Parts
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HP tt729c

Table 6-2. Replaceable parts

Replaceable Parts

R ef erence
Designa tion

HP Part
Number Description Mfr Part Number

tt 
Tlf +a*t 

-* 
"t

li,ffiv
Fr slt'
F1

FLl

0960-0443

0960-0053
0955-01 78
I I 729-20105
05r s-0974

2t 90-0584

2200-0t 69

| 1 5934

3l 60 -0266

01 60 - r+065

1 906-0231
r 1 729-60053

21 10-000t

21 10-0012

09s5-0222
051 5-0055

21 90-0584

3050-01 05

9135-0186
9r 35-0 I 78
91 35-01 79
9135-0180
9t 35-0 1 8l

9135-0182
91 35-0 r 83

0955-01 82
3160-0310
051 5-0537

0535-0008

21 90 -0086

3050 - 0890

r250-0102
r250-0102
1250-0102
1250-01 02
1 1729-60030

1 1729- 60030

r 250-0 1 02
1250-0102
r250-0102

I 250 -0102
r?50-0102

r 250- 1 251

I
I
7
0

0

0

7

3

5

?
8

8

I

3
8

0

6

I
I
0

3
4

5
6

4
I
3

?

7

6l

5
5

5
5
I

1

5
5
5

5
5

7

IlISCELLANEOUS
LINE IIODULE-FILTERED
(PART 0F ut. DoEs NoT TNCLUDE Ct )

TER|IINATIDN-C0AXIAL S0 OHHS; FREQUENCy
ISOLATOR FREQ RANGE: 6 T0 tg GHZ; vStJR
PLASTIC ISOLATOR BRACKET
SCREI',-HACH l{2 X 0.4 16mn-LG PAN-HD
(BRACKET TO POIJER ATIPLIFIER)
TJASHER-LK HLCL 3.0 tlt| 3.1-rlrl-ID
(BRACKET T0 PotdER AmPLIFIER)
SCREId-I1ACH 4-lm .s-IN-LG 82 DEG
(BRACKET TO ISOLATOR)

BNC TERI1INATION

FAN-TBAX 36-CFt1 6-16VDC

CAPACITOR-FXD " lUF +-207. 2SOVAC(RHS)

DIODE-CT-RECT zOOV I5A
CRYSTAL DETECTOR (OPT. I3O ONLY)

FUSE 1A 250V NTD 1.25X.25 uL
(FoR 100v T0 120V AC INPUT)
FUSE .5A 250V NTD 1.25x.25 UL
(FoR 22AV T0 240V AC INPUT)

FILTER-BANDPASS SI1A FEM.TERTIS (64OT1HZ)
scRElJ-nACH t13 X 0.5 6t1t1-LG PAN-HD
(usED T0 tlouNT FLl )
TJASHER-L|( HLCL 3.0 tIt1 3.r-t1r1-ID
(USED TO I1OUNT FLl )
IJASHER-FL NTLC NO. 4 . I2s-IN.ID
(usED T0 tlouNT FLl )

FILTER-BANDPASS- SMA FEII-TERNS ( 1 .92GHZ}
FILTER.BANDPASS SMA FETI.TERTIS (4. 4SGHZ)
FILTER-BANDPASS Sr1A FEI1-TERI1S (7. 04GHZ)
FILTER.BANDPASS SI1A FETI.TERTIS (9. 6OGHZ)
FILTER-BANDPASS SI1A FEII-TERT1S (12. 16GHZ)

FILTER-BANDPASS SIIA FEII-TERNS (I 4.72GH7'
FILTER-BANDPASS SMA FETI-TERMS ( 1 7,28GHZ)

COT1B GENERATOR
IIODULE-TIOTOR SPEED CONTROL FOR FAN
scRElJ-mACH t12.5 X 0.45 20r1t{-LG
(usED T0 t{ouNT G2)
NUT-HEX DBL-CHAi1 t12.5 X 0.45 zrln-THK
(USED TO I1OUNT G2}
IJASHER-LK HLCL NO. 4.IIs.IN.ID
(USED TO I1OUNT G2)
LJASHER-FL I1TLC 2.5 MM 2.?8.MM-ID
(USED TO ]1OUNT G2)

CONNECTOR-RF BNC FEI1 SGL-HOLE-FR 50-OHt1
CONNECTOR-RF BNC FEN SGL-HOLE-FR 50.OHI1
CONNECTOR-RF BNC FEH SGL-HOLE-FR 50-OHM
CONNECTOR-RF BNC FEII SGL.HOLE.FR 50.OHI1
OUTPUT CONN ASSY

OUTPUT CONN ASSY
NOT ASSIGNED
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHN
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHI1
CONNECTOR.RF BNC FEM SGL-HOLE-FR 50-OHN

CONNECTOR.RF BNC FEI1 SGL.HOLE-FR 50-OHII
CONNECTOR.RF BNC FEI1 SGL.HOLE-FR 50-OHI1

ADAPTER-COAX STR F-SIIA F-SI1A
(OPTION I40; REAR PANEL CONNECTORS)

28480

284€,0
28480
28480
28480

28480

28480

28480

28480

28480

28480
28480

7591 5

28480

28480
28480

2848A

28tltl0

28480
28480
28480
281180
28480

28480
2848'0

28480
03976
28480

00000

284€,0

28480

28480
28480
28r180
28480
28480

28480

28480
28480
28480

28480
281180

28480

0960-0443

0960-0053
0955-01 78
1 | 729-20r 05
05r 5-0974

2l 90-0584

2?0a-01 69

1 r 593A

3f 60-0266

01 60-4065

r 906-0231
I I 729-60053

31 200 |

21 1 0-001 2

0gss-0222
051 5-0055

2l 90 -0584

3050-01 05

91 35-01 86
91 35-0t ?8
9t 35-01 79
91 35-0t 80
91 35-0 I 8l

91 35-0r 82
91 35-01 83

0955-0 I 82
3.431.036.0f
051 5-0597

ORDER BY DESCRIPTION

2l 90-0086

3050 -0890

r250-0102
l2s0-0102
t250-0102
1250-0t 02
I | 729-60030

1 I 729-60030

| 250-0t 02
l 250-0t 02
I 2s0 -0t 02

1250-0102
r250-0102

r250-t251

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts

R ef er ence
Designation

HP Part
Number

c
D Qtv Description Mfr

Code Mfr Part Number

tlP1
nP2
nP3
tlP4
llP5

t1P6
T1P7

11P8

tlP9
r1Pl 0

mPr 1

r|Pl 2
|tP13
tlPt 4
r|Pl 5

llPr 6
r1Pt 7
TlPI8
rlPr I
t1P20

T1P21

nP?2
|1P23
nPz4
f1P25

tlP26
nP?7
tlP28
t1P29
rlP30

tlP3t
r1P32-
f1P60

5061 -9435
506f -9M7
5060-9876
5060-9876
5060-9804

5060-9804
504r -6820
5041 -6820
504r -681 9
5041 -681 I
5040 -72A1
50rK) - 720 1

5040 -7201
50€ -720 1

r460-1345

| 460- 1 345
5040 -7221
5040 -7221
5040 -7221
5040 -72?1

0sf 5- 1232
0sl 5- 1?32
05f 5- 1?32
051 5- 1232
05r s- 1132

051 5- 1132
05t5-1 r32
05r 5- 1 132
t r ?29-00028
| 1 729-00028

I l 729-0001 1

I
2
9
9
3

3
7
7
4
4

I
I
I
8

5

5
2
2
2
2

5
5
5
5
4

4
4
4
I
I

2

1

1

?

2

2

2

4

2

4

4

4

2

l

COVER-TOP ASSY

COV.BOTTOI1 ASSY
COVER STDE
COVER SIDE
STRAP HANDLE 18 trN.

STRAP HANDLE 18 TN.
STRAP, HANDIE, CAP.REAR
STRAP, HANDLE, CAP-REAR
STRAP, HANDLE, CAP-FRONT
STRAP, HANDLE, CAP-FRONT

FOOT(STANDARD)
FOOT(STANDARD)
FOOT ( STANDARD)
FOOT(STANDARD)
TILT STAND SST

TILT STAND SST
FOOT, REAR
FOOT, REAR
FOOT, REAR
FOOT, REAR

scREt,-nAcH r13.5 X 0.6 8rlt|-Lc PAN-HD
SCRET'|-|1ACH 113.5 X 0.6 8I1I1-LG PAN-HD
scRErJ-rlACH t13.5 X 0.6 8nm-LG PAN-HD
SCREIJ-NACH TI3,5 X 0.6 8T1T1-LG PAN-HD
scRErJ-t1ACH r15 X 0.8 1omn-LG

scREU-nACH r15 X 0.8 lol1r1-.Lc
scRElJ-r1ACH t15 X 0.8 10r111-LG
scRE[r-llAcH t15 X 0.8 l0t1r1-LG
T1AGNETIC SHIELD
T{AGNETIC SHIELD

COVER INSULATOR

NOT ASSIGNED

28480
28484
28480
28480
28480

28484
28480
28480
28480
28480

29484
28480
28480
28480
28480

28480
28480
2848'0
28480
28480

28480
28480
28480
28480
28480

28480
28484
28480
28480
28480

284€,0

506r -9435
506r -9447
5060-9876
5060-9876
5060-9804

5060-9804
5041 -6820
504r -6820
504r -681 I
504r -68r I
5040 -7201
5040 -7201
5040 -7201
5040-720 |
1 460- 1 345

1 460- | 345
5040-7221
5040 -7221
5040 -7221
5040 -7221

051 5- 1232
051 5- 1232
051 5- 123?
05r 5- 1232
05r 5- 1132

051 5- 1 132
05r 5- 1132
051 5- 1132
1 r 729-00028
| | 729-00028

il 729-000 il

6-t8
See introduction to this section for ordering information



HP LL7a9C Replaceable Parts

:1
A

/

qt

MP17 TOP LEFT
MP18 TOP RIGHT
MP19 BOT LEFT .{P|aMnMP2O BOT RIGHT

TYPICAL
FOUR PLACES

w/t/ (

l/
L *r, ToP LEFT

NNW?TOP RIGHT
MP23 BOT LEFT
Nff24 BOT RIGHT

Figure 6-f . Exlernal Mechanical Parts



Replaceable Parts HP I 17 29C

Table 6-2. Replaceable Parts

Re f erence
Designation

HP Part
Number

c
D

Qtv Description Mfr
Code Mf r Part Number

r1P61

tlP62
t1P63
t1P64
TTP65

r1P66
r1P67

I1P68
mP69-
nP76

nP77
r1P78
TlP79
r1p80
t1P8t

t1P82
t,lP83
f1P84
r1P85

I1P86-
tlP89

11P90

t1P9l
r1P92
l,lP93
t1P94

t1P95
||P96
IrP97
f1P98
T1P99

l1P100
llPt 01
t1Pt 02
IrPl03
t1P104

r1P105

t1Pr 06
l1Pr 07
tlPt 08
flPl09

rlPl | 0
l1Pl 1 I
nPl12
tlPl 13
rlPr 14

r1Pl 15
rlPl 16
r1Pl17
tlPt l8
llPr 19

t1Pl20
l1Pr 2l
nil22-
nP1 39

05r 5-0055
051 5-0055
051 5-0055
051 5-00s5
05r 5-0055

051 5-0055
051 5-0055
051 5-0055

219A-0584

3050 -0 1 0s
3050 -0 r 05
3050-01 05
3050 -0 1 05
3050 -0 r 05

3050 -0 r 05
3050-01 05
3050-01 05

051 5-0076

3050 -0 r 05
3050-01 05
3050 -0 1 05
3050 -0 1 05
3050 -0 r 05

21 90-0584
21 90 -0584
21 90-0584
21 90-0584
21 90-0584

05r 5-0055
05r 5-0055
05r 5-01 04
051 5-0055
051 5-0055

1r729-20103
502r -5801
l 1 729-20094
t 1 729-201 01
5001 -0438

5001-0/ti'8
5040 -1202
1 1 729-00037
1 1 729-00038
051 5-0896

051 5-0896
051 5-0896
051 5-0896
051 5- l 331
05r 5-1 331

051 5- r 331
051 5- r 33r

I
8
I
8
8

I
8
8

0

6
6
6
6
6

6
6
6

3

6
6
6
6
6

0
0
0
0
0

8
8
8
I
I
5
0

3
3
7

7
I
2
3
5

5
5
5
5
5

5
5

4

I
1

t
I
2

1

I
I
4

4

scREu-r1AcH 113 X 0.5 6t1r1-LG PAN-HD
SCREIJ-I1ACH I13 X 0.5 6MM-LG PAN.HD
scRELf-r1ACH t13 X 0.5 6t1r1-LG PAN-HD
scREu-tlAcH t13 X 0.5 6I4!1-LG PAN-HD
SCRET',-I1ACH |'13 X 0.5 6I1I1-LG PAN-HD

scREtJ-tlACH ft3 X 0.5 6I1r1-LG PAN-HD
SCREIJ.TIACH N3 X 0.5 6MN-LG PAN-HD
SCREIJ-IIACH M3 X 0.5 611T1.1G PAN.HD

I',ASHER-LK HLCL 3.0 1111 3.1-tlf1-ID

IJASHER-FL I1TLC NO. 4 .125-IN-ID
IJASHER.FL NTLC NO. 4 ,I2s-IN-ID
I',ASHER-FL I1TLC N0. 4 .125-IN-I0
TJASHER-FL NTLC NO. 4 .12s-IN-ID
IdASHER-FL MTLC NO. 4 .Izs-IN-TD

IJASHER-FL I1TLC NO. 4 .1zs.IN-ID
LIASHER-FL }1TLC NO. 4 . Izs-IN-ID
IdASHER-FL I1TLC NO. 4 .Izs.IN-ID
NOT ASSIGNED

scREb,-mAcH r13 x 0.5 61111-LG 90-DEG-F|_H-HD

IdASHER-FL T1TLC NO. 4 .Izs-IN.ID
IJASHER.FL T1TLC NO. 4 .Izs-TN-ID
IdASHER-FL T1TLC NO. 4 .1zs-TN-IO
IJASHER-FL NTLC NO. 4 .I2s.TN.TD
U'ASHER.FL I1TLC NO. 4 .12s.IN-ID

IJASHER-LK HLCL 3. 0 tll1 3. | -tll.t-ID
I',ASHER-LK HLCL 3.0 I||1 3.1-11t1-ID
IJASHER-LK HLCL 3. O MN 3. 1 .T1I1-ID

IJASHER-LK HLCL 3. O I1TI 3. I -T1Il.ID
TJASHER-LK HLCL 3.0 tltl 3. t -l'111-ID'

SCRET'|-I1ACH fi3 X 0.5 61111-LG PAN-HD
scRELt-l1ACH t13 X 0.5 6nm-LG PAN-HD
scRErd-t1AcH t13 x 0.5 8r111-LG PAN-HD
SCREhI-I1ACH 113 X 0.5 6nm-LG PAN-HD
scREbJ-mAcH f13 X 0.5 6r1r1-LG PAN-HD

FRAME REAR NOD

FRONT FRAME

SIDE STRUT LEFT
SIDE STRUT RIGHT
TRII1: SIDE

TRII1: SIDE
TRII1, TOP

SUPPORT STRUT
DECI( IIAIN
scRErJ-rlACH t14 X 0.7 tollrl-Lc

SCREI,-IIACH 114 X 0.7 1011r1-LG
scRErJ-rlACH r14 X 0.7 rollN-LG
scREU-nACH r14 X 0.7 1ontl-Lc
SCREIJ-TIETRIC SPECIALTY N4 X O

SCRET'J-IIETRIC SPECIALTY 114 X 0

SCREIJ.T1ETRIC SPECIALTY T14 X O

SCRET'J-IIETRIC SPECIALTY 114 X 0

NOT ASSIGNED

7 THD; 6
7 THD; 6

7 THD; 6
7 THD: 6

?8480
28480
28480
28480
28480

?8480
28480
28480

28480

28480
28480
284e0
28480
28480

28480
28480
28480

28480

28480
?8480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480

051 5-0055
051 5-0055
051 5-005s
05r 5-0055
05r 5-0055

051 5-0055
051 5-0055
05r 5-0055

21 90 -0584

3050 -0 1 05
3050 -0 1 05
3050-01 05
3050 -0 1 05
3050 -0 1 05

3050 -0 r 05
3050 -0 1 05
3050 -0 1 05

05r 5-0076

3050 -0 1 05
3050-0r 05
3050 -0 | 05
3050 -0 r 05
3050 -0 1 05

21 90 -0584
2r 90 -0584
2t 90 -0584
21 90 -0584
21 90 - 0584

05t 5-0055
051 5-0055
05r 5-0 r 04
051 5-0055
051 5-0055

1 r 729-201 03
5021 -580r
| 1 729-20094
|1729-20r 0|
500r -0438

500r -0438
5040 -7202
| 1 729-00037
I 1 729-00038
051 5-0896

05r 5-0896
051 5-0896
05r 5-0896
051 5- I 331
051 5- 1 331

05r 5- I 331
051 5- 1 33t

6-20
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Figure 6;-2. Ghassis Parts

MiSt ilr,!,';iiPn,/

! MPl21

M

M

M

P76
P68

MP104
MP99
MP94

P83

MP75
i MP67

MP86
MP87

-/-/
\

MPl01
MP96
MP91

MPlO()
MP95
MPgO

MP103
MP98
MP93

-/
MP88
MP89

MP102
MP97
MP92

Tll
MP66



Ref erence
Designation

HP Part
Number

c
D Qtv Description Mfr

Code Mfr Part Number

t1P140-
rlPl 5t
l1Pr 52
llPr 53
fiP154-
t1Pl57

rlP158
rlPr 59-
11P162
HPl 63
11P164

rlPl65
t1Pl66
llPt 67
PtPl68
t1P169

tlPt 70
tlPt 7l
nPt72
tlP173

tlPr ?4
IlP175
t1Pl76
t1Pr 77
IlPl78

tlP179
11P180
llPt 8t
tlPr 82
rlPl83

tlPt 84
l1Pt 85
tlPr 86
tlPt 87
tlPt 88

rlPl89-
r1Pt 93
tlPf 94
tlPl95-
t1P200

t1P201-
11P205
mP206-
mP2l 0
rlPzt l -
t1P215

f1P216
nP217
t1P218
r1P219
nP220

nP?21
nP222
nP2?3
nP224
nP2?5-
r1P265

05r s-021 I
11729-20044
11729-20044

21 90-0068

2950 -0132

2950-0054
21 90-01 04
21 90-0 | 04

29s0-0r32
05r 5-0443
05t s-0443
21 90 -00r 7
21 90-001 7

3050-0139
3050-0t 39
3050 -0r 05
| 1 729-00027
| 1 729-00053

3050-0105
3050-0 1 05
21 90-0584
2l 90-0584
21 90-0584

05r 5-0054
osrs-oos4 l

osrs-oos4 I

osro-l t48 
I

osr0-r r48 
|

05r5-0214 |

osrs-02r4 
I

2190-0654 
|

2teo-06s4 |

s040-6888 

I

so4o-688s I

1r729-000r61
I

0sr0-r 148 
|

I

osrs-oos4 |

I

2re0-0584 
|

3050-0r05 |

.t 
1 ?29-00ooe I

1 l?29-00010 |

1 1729-20042 |

7120-1254 |

| 1 ?29-00ose I

I

r 1 z2s-oooao 
I

| 1 ?29-00003 |

so4o-6888 
|

50rt0 -6888 |

3
3

5

6

I
0

:
I
8

l1

ol
el
6l

:l

5
7

z

7

0

6

I
t
1

t
I

I
2
5
5

1?
?

I

2

8

I
2

9
2

3

I
I

1

I
1

I
1

1

I
I

scREtJ-tlACH n3 X 0,5 6t1r1-LG 90-DEC-FLH-HD
SPACER DECK SUP
SPACER DECK SUP

bJASHER-LK INTL T I /2 TN .505-IN-ID

NUT.HEX-DBL-CHAI1 7 / 16.?8-THO . O94.IN-THK

NUT-HEX.DBL-CHAI1 I /2-28-IHO . I25-IN.THK
IJASHER-LK INTL T 7/I6 IN .439.IN-ID
LIASHER-LK INTL I 7/16 IN .439-IN.ID

NUT-HEX-DBL-CHA|I 7 /t6-28-rHD . 094-IN-THK
scRErJ-r1ACH t14 X 0.7 2011r1-LG PAN-HD
SCRET'f-HACH 114 X 0.7 2OilN-LG PAN-HD
IJASHER-LK HLCL NO. 8 .I68-IN-ID
TJASHER-LK HLCL NO. 8 .168-IN-ID

I,JASHER-FL I1TLC N0. 8 .172-IN-ID
I'JASHER-FL I1TLC N0. I .172-IN-ID
LIASHER.FL T1TLC NO. 4 .I25-IN-ID
FRONT PANEL RIGHT
DRESS PANEL RIGHT SIDE (OPTION 140)

I'JASHER-FL tlTLC N0. 4 . 12S-IN-ID
L'ASHER.FL I1TLC NO. 4 .I25-IN.ID
IJASHER-LK HLCL 3.0 I1I1 3.I.I1T1-ID
IJASHER-LK HLCL 3.0 I1T1 3. I -IITI.ID
I'JASHER-LK HLCL 3.0 tltl 3.1-t1t1-ID

scREtJ-lIACH 113 X 0.5 t0t1r1-LG PAN-HD
scRErJ-rlACH 113 X 0.5 10r1r1-LG PAN-HD
SCREU.MACH TI3 X 0.5 IOIIT1-LG PAN-HD
RETAINER-PUSH ON KB.TO-SHFT EXT
RETAINER.PUSH ON KB-TO-SHFT EXT

SCRET'|-|1ACH 112 X 0.4 6l1t1-LG PAN-HD
SCREL'-TIACH T12 X 0.4 6MM-LG PAN-HD
L'ASHER-LK HLCL 2.0 NN 2. I-MN-ID
I'JASHER-LK HLCL 2.0 nll 2.1-11t1-ID
LIGHT PIPES

LIGHT PIPES
INSERT FIL]1

RETAINER-PUSH ON KB-TO.SHFT EXT

scREld-l1AcH 113 x 0.5 10t1t1-LG PAN-HD

IJASHER-LK HLCL 3.0 MN 3.1.MM.ID

I'JASHER-FL HTLC N0. 4 .125-IN-ID

SUB PANEL FRT LS
FRT PNL LEFT B
IJINDOIJ, FRONT
NAMEPLATE .312.IN-IJD .54-IN.LG AL
FRT PNL CENTER B

SUB PANEL CENTER
SUB PANEL FRT RB

LIGHT PIPES
LIGHT PIPES

NOT ASSIGNED

28480

00000

00000
28480
28480
28480
28480

28480
28480
28480
28480
28480

?8480
28480
28480
28480
28480

28480
?8480
28480
28490
28480

00000
00000
28480
28480
28480

28480
28480

28480

28480

28480

28480

28480
28480
28480
28480
28480

28480
28480
28480
28480

00000
?8480
28480

00000
28480
28480

ORDER BY DESCRIPTION
r1729-20044
11729-20A44

219A-0068

ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
2190-0r04
?190-01 04

ORDER BY DESCRIPTION
051 5-0443
05r 5-0443
2190-0017
2190 -00 1 7

3050-01 39
3050-01 39
3050-0r 05
11729-00027
1 1 729-00053

3050-0r 05
3050-0|05
2190-0584
2190-0584
?190-0584

051 5-0054
05r 5-0054
051 5-0054
0510-1148
0510-1t48

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
2r 90-0654
21 90 -0654
5040-6888

5040 - 6888
1 r 729-000r 6

0510-1148

051 5-0054

2r 90 - 0584

3050-01 05

11729- 00002
11729-000r0
1 1729-2A042
71?0-1254
r 1 729-00052

1 1729- 00036
r r 729-00003
5040 - 6888
5040-6888

Replaceable Parts HP I 17 29C

TabIe 6-2. Replaceable Parts
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MP217

P171

.h'

RssN
)q{$$

MP182

Mn42
MP143

MP183

,\
\x\

/7z\
oz lt./'l',/' I

s10 MP146
MP147

MP140
MPl41

\

KL

MP152

MP184
MPl86

MP174

MP175
MP178
MPl81

MP172
MPl76
MPl79

\
Wl MP185 MP187

MPl70
MP168

MP219

MP167 /..ilMP188
MP189

MP190
MP191

MP223
MW24
MP192

MP193 MP194

My221

MP195

MPl96
MP197

MP211

MP2O6

J5

J3

J1

J6

J4
J2

MP2O1

MPl73

MP1 MP164

Mffieg 
n,rrisa,/ 

n
w13

MP165
P163

MP2()O
,f

MP159

NN

MP213
MP2(}8

Figure 6-3. Front Panel Parts



Replaceable Parts HP I t7 29C

TabIe 6-2. Replaceable Parts

Reference
De signa tion

HP Part
Number

c
D

Qtv De scription Mfr
Code Mf r Part Number

nP266

nP267
r1P268

t1P269

nP270
nP271
nP?72
nP273
nP274

nP275
r1P276
nP277
t1P278
nP279

nP280
t1P281
nP282
r1P283

nP284

r1P285
nP286
nP287
r1P288
r1P289

r1P290

t1P291
nP292
t1P293
l1P294

t1P295
t1P296
t1P297
r1P298
rlP299

t1P300
tlP301
fiP302
t1P303
}1P304

fiP305
llP306
t1P307
r1P308
11P309

t1P3r 0
t1P31 1

r1P3t 2-
f1P3t 8
t1P3r 9

t1P320-
nP359

I I 729-00039
I r 729-00050
05r 5-0 r 45
051 5-0 I 45
2200-0r 21

?20a-0t21
2209-0121
2?00 -0r 2r
05r 5-01 04
051 5-0 1 04

051 5-01 04
05r 5-0 r 04
05r 5-0r 04
051 5-0 1 04
051 5-01 04

05r 5-0 r 04
0590 -0076
0590 -0076
0590 -0076
0590 -0076

2r 90-0068
21 90-0068
2 1 90 -0068
21 90 -0068
2l 90 -0068

6960 -0006

r 1 729-80001
I 1 729-80001
I r 729-80001

il 729-8000 r
0535-0004
0535-0004
1200-1 103
r200-r103

r200-1103
1200-1104 l

11129-2004s 
l

2950-0054 l

2eso-oos4 
]

1

2950-0054 
|

29so-oos4 I

zrso-0s84 
i

2re0-0s84 
I

21e0-0s84 
I

I

I

30s0-0105 
I

3050-0105 I

I

2reo-oss4 
i

29so-oos4 I

4
9
7
7

4

4
4
4
8
8

8
8
8
I
8

I
I
1

I
I

5
5
5
5
5

8

I
I
I

8
I
I
3
3

3
4
4
I
I

I
I
0
0

0

6
6

0

I

I
I
2

4

5

t

4

1

I

3

PANEL REAR
PANEL REAR (OPTION I4O)
SCREI'J-I1ACH T13 X 0.5 8MN.LG 90-DEG-FLH-HD
SCREL'.TIACH 113 X 0.5 8MM.LG 90-DEG-FLH-HD
SCREhJ.NACH 4-40 I ,125-IN-LG PAN-HD.POZI

SCRET'J-HACH 4-40 | . 125-IN-LG PAN-HD-P0ZI
SCRELI-I1ACH 4.40 I . 125-IN.LG PAN-HD-POZI
SCREIJ-IIACH 4-40 1 . 125-IN.LG PAN-HD-POZI
scRE[,-f1ACH r13 X 0.5 8flr1-Lc PAN-H0
scRErrr-t1AcH t13 x 0.5 8t1r1-LG PAN-HD

SCREL'.T1ACH I13 X 0.5 8MN-LG PAN-HD
SCREIJ.TIACH T13 X 0.5 8I1T1-LG PAN-HD
scREl,,-t1Acr{ t13 x 0.5 8mn-LG PAN-HD
SCREL'-MACH T13 X 0.5 8T1I1-LG PAN-HD
SCREIJ.TIACH M3 X 0.5 8T1T1.LG PAN-HD

SCRETJ-MACH I13 X 0.5 8T1I1-LG PAN.HD
NUT-HEX-PLSTC LKG 4-40-THD . I43-IN.THK
NUT.HEX-PLSTC LKG 4-40-THD . I43-IN-THK
NUT-HEX-PLSTC LKG 4.40-THD . I43.IN-THK
NUT.HEX-PLSTC LKG 4-40-THD . I43.IN.THK

IJASHER-LK INTL T 1/2 TN .505-IN-ID
IJASHER-LK INTL T 1/2 TN .505-IN-ID
LJASHER.LK INTL T 1/2 IN .5O5.IN-ID
IJASHER.LK INTL T I/2 TN .sOs.IN.ID
bJASHER.LK INTL T 1/2 IN .505-IN.ID

PLUG-HOLE DOTIE-HD FOR .2s.D.HOLE STL
NOT ASSIGNED
SPACER FAN
SPACER FAN
SPACER FAN

SPACER FAN
NUT-HEX DBL.CHAII N3 X 0.5 2.4I1I1.THK
NUT-HEX DBL-CHA]1 T13 X 0.5 2.4MM-THK
SHIN (FOR HP-IB ADDRESS SIJITCH}
sHlrl (FoR HP-IB ADDRESS SUITCH)

SHII1 (FOR HP-IB ADDRESS SIJITCH)
BEXEL-C0NNECToR(FoR HPIB ADDRESS SLfITCH)
FAN GUARD

NUT.HEX-DBL-CHAI1 1 /2-28.THD . 125.IN-THK
NUT-HEX'DBL.CHATI 1 /2-28.THD . I25-IN-THK

NUT-HEX-DBL-CHAI1 1 /2-28-IHD . 1 zs-IN-THK
NUT-HEX-DBL-CHA|1 1 /?-a9-IHD . 1 2S-IN-THK
iTIASHER-LK HLCL 3.0 t1l1 3. 1 -1111-ID

IJASHER-LK HLCL 3.0 I1I1 3.I -MM-ID
IJASHER-LK HLCL 3. O T1N 3. I -NM- ID

IJASHER-FL I1TLC NO" 4 .I25.IN-ID
IJASHER.FL T1TLC NO" 4 . I25.IN-ID

I'IASHER-LK HLCL 3.0 l1tl 3. 1-nn-ID
NUT-HEX-DBL-CHA|1 1 /Z-28-THD " I 2s-IN-THK

NOT ASSTGNED

28480
28480
00000
00000
00000

00000
00000
00000
28480
28480

28480
28484
28480
?8480
28480

?8480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480

28480
28480
28480

28480
00000
00000
28480
28480

28480
28480
28480
00000
00000

00000
00000
28480
28480
28480

28480
28480

28480
00000

1 1 729-00039
| 1 729-00050
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
ORDER BY OESCRIPTION
ORDER BY DESCRIPTION
05r 5-01 04
051 5-01 04

051 5-0 r 04
051 5-0 1 04
05r5-0104
051 5-0 r 04
0515-0104

051 5-0r 04
0590 -0076
0590 -0076
0590 -0076
0590 -0076

21 90 -0068
21 90-0068
21 90 -0068
2r 90-0068
2r 90-0068

6960 -0006

r 1 729-80001
11729- 80001
I r 729-80001

r I 729-80001
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
t200-1103
1 200- il 03

1200-1103
1200-1r04
1 1 729-20045
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
21 90 -0584
21 90 - 0584
21 90 - 0584

3050-0I05
3050-0 I 05

21 90 - 0s84
ORDER BY DESCRIPTION
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MP298
MP299
MPS()()
MP3O1

MP3O2

MP269
MP27O

MP271
MV272

J12

AT1

J10

J26

J8

MP29()

MP281

A8

MP273_

ffi
MP3O8

MP282

MP283

\

MP297
MP3()9
MP311

MP316
MP278

MP31O

MP276
MP314

Mr274
MP312

MYTI5
MP313

MP317
MY279

MP318
MP28O

MP296

Figure 6-4. Bear Panel Parls
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Table 6-?. Replaceable Parts

R ef erence
Designation

HP Part
Number

c
D Qtv Description Mfr

Code Mf r Part Number

t1P360
r1P361
rlP362
t1P363
tlP364

rlP365
t1P366
t1P367

. |1P368
11P369

r1P370

f1P37l
nD3^72
11P373
t1P374

tlP375
nrc76
t1P37?
t1P378
tlP379

tlP380
nP38l -
r1P384
t1P385
r{P386

r1P387

r|P388
t1P389
rlP390
t1P39t

f1P392
11P393
t1P394-
nP42g

0590 -0075
0s90-0075
2200 -0 1 29
0590 -0076
2r 90-0584

2r 90-0584
21 90 -001 7
21 90-001 7
2190-00r 7
2r 90-001 7

2190-0017
2190-001 7
3050 -0660
3050-0660
3050-0660

3050-0660
30so -oobo
3050-0660
051 5-0053
05r 5-0053

051 5-0053

051 5-0443
05r 5-0053

051 5-0053
0570-1215
11729- 20043
11729- 20043
I r 729-20046

1 1729-20029
r 1 729-20029

0
0

2
I
0

0
4
4
4
4

4
4
I
8
I

I
I
8
6
6

6

I
6

6
0
2
2
5

4
4

2

I

6

q

I
2

I

2

NUT-CAP 4-/TO-THD .zs-IN.THK .25-AlF BRS
NUT.CAP 4-N-THD .2s-IN-THK .25-AlF BRS
SCREIJ.TIACH 4-40 2.rN-LG PAN-HD-POZI
NUT-HEX-PLSTC LKG 4-4O.THD . I43-IN.THK
IJASHER-LK HLCL 3.0 T1T1 3. I -11T1-ID

IJASHER-LK HLCL 3.0 MM 3.I-IIM-ID
I'JASHER-LK HLCL N0. I .168-IN-ID
IT,ASHER-LK HLCL N0. 8 . 168-IN-ID
IJASHER-LK HLCL NO. 8 .I68.IN.ID
U'ASHER-LK HLCL NO. 8 .I68-IN-ID

IdASHER-LK HLCL NO. 8 .I68-IN-ID
IJASHER-LI( HLCL NO. 8 .I68-IN.ID
L'ASHER.FL IITLC NO. 8 .182-IN.ID .s-IN-OD
[',ASHER-FL I1TLC N0. 8 .182-IN-I0 .S-IN-OD
I"ASHER-FL I1TLC NO" 8 .I8z-IN-ID .s-IN.OD

I'JASHER-FL I1TLC NO. 8 "182-IN-ID .5-IN-0D
ITIASHER-FL I1TLC N0. I .182-IN-ID .5-IN-0D
I',ASHER-FL HTLC N0. I .182-IN-ID .5-IN-00
SCREIJ-T1ACH T14 X 0.7 IOIIM-LG PAN-HD
SCREI,J-TIACH I14 X 0"7 1OIlI1-LG PAN-HD

SCRET'J-ilACH l.|4 X 0.7 10nm-LG PAN-HD

NOT ASSIGNED
scREU-tlACH t14 X 0.7 20r1t1-LG PAN-HD
SCRELI-T1ACH T14 X 0.7 lOMM.LG PAN-HD

scREu-t1AcH r14 X 0.7 l0t1r1-LG PAN-HD
THD-ROD 4-40 UNC-zA 1z-IN-LG BRS
SIJITCH SUPPoRT (FoR sl T0 s7)
STJITCH SUPPoRT (FoR S1 T0 57)
SUPPORT BAR

SUPPORT COAX SIdITCH (FOR 58 AND 59)
suppoRT coAX STJITCH (FoR S8 AND 59)

NOT ASSIGNED

00000
00000
00000
28480
28480

28480
28480
28480
28480
?8480

?8480
28r180
28480
28480
28480

28480
28480
28480
28480
28480

28480

2848A
28480

28480
28480
28480
28480
28480

28480
28480

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
0590 -0076
21 90 -0584

2t 90-0584
2190-001 7
21 90-001 7
2190-00r 7
2190-00r 7

2190-0017
21 90-00 I 7
3050 -0660
3050 -0660
3050-0660

3050-0660
3050-0660
3050 -0660
05r 5-0053
05r 5-0053

051 5-0053

05r 5-0443
051 5-0053

051 5-0053
0570- I 2l 5
11729-20043
11729-20043
1 I 729-20046

1 1729-20029
1 1729-200?9

6-26
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MP36O

MPSM

MP391

11P372,373,374

MP366, 367, 369

MP37g, 379, 390 

- 
g

llf P385

Figure 6-5. switch Assembfy Mechanicaf parts
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Table 6-2. Replaceable Parts

R e f erence
Designa tion

HP Part
Number

c
D Qtv Dqscription Mfr

Code Mfr Part Number

nP430
r1P431
nP432
t1P433
nP434

r1P435
f1P436
I1P437
r1P438
flP439

f1P440
r1P44l
nP442
rlP443
nP444

11P445
11P446

nP447
11P448
f1P449

nP450
mP45t
r1P452
f1P453
mP454

rlP455
mP456-
f1P460
r1P46t
NP462

r1P463
r1P464
r1P465
tlP466
f1P467

tlP468
t1P469
t1P470
t1P4?1-
r1P496

nP497
t1P498
mP499
nF,500
nP50 1

nP502
mP503
nP504
mP505
nP506

i1F'507
t1P508
|1P50g
nPSl 0
f1P5l I

r1Ps1 2-
t1P559

11729-20104
1 1 729-00020
051 s-0064
2r 90-0584
051 5-0054

051 5-0054
0515-0054
051 5-0054
05r 5-0054
051 5-0054

051 5-0054
05r 5-0054
051 5-0054
051 5-0054
05r 5-0054

05r 5-01 04
051 5-01 04
05r 5-0208
051 5-0208
05t 5-01 04

051 5-01 04
051 5-01 04
051 5-01 04
3050 -0 | 05
051 5-01 04

051 5-0 1 04

05r 5-01 04
05r 5-0085
051 5-0085

051 5-0085
05r 5-0085
3050-01 05
3050-01 05
3050 -0 I 05

3050-01 05
3050 -0 r 05
3050 -0 1 05

21 90-0584

3050-0 1 05
3050-0r 05
2l 90-0584
2190-0584
2200-0r 39

22A0-01 39
5040 -0 r 70
5040 -0 r 70
051 5-01 04
2r 90-0584

3050 -0 1 05
051 5-0054
051 5-0054
2t 90-0584
21 90-0584

6
3
I
0

I

7
7
7

7
7

7
7
7

7
7

I
8
3
3
8

8
8
8

6
8

8

I
4
4

4
4
6
6
6

6
6
6

0

6
6
0
0
4

4
6
6
8
0

6
7
7
0

0

t
I
I

4

2

HEAT SINK
DUCT AIR
scREtJ-nAcH t13 x 0.5 161111-LG PAN-HD
LIASHER-LK HLCL 3.0 1111 3.I.I1I1-ID
scRErJ-nAcH t13 x 0.5 10t111-LG PAN-HD

SCRELI-IIACH I13 X 0.5 IOI1I1-LG PAN.HD
scREu-mAcH I13 X 0.5 l0f1t1-Lc PAN-HD
SCRELJ.IIACH 113 X 0.5 lOMM-LG PAN-HD
SCREL'-I1ACH I13 X 0.5 IOMM.LG PAN.HD
scREtd-r1AcH t13 x 0.5 1011m-LG PAN-HD

SCRETJ-IIACH T13 X 0.5 lONN-LG PAN-HD
scREtJ-rlACH t13 X 0.5 10t111-LG PAN-HD
scRErJ-t1ACH tf3 X 0.5 f 0t1t1-LG PAN-HD
SCREUJ-TIACH I13 X 0.5 IONII-LG PAN-HD
SCREtrf-flACH Il3 X 0.5 lOI|II-LG PAN-HD

SCRETJ-IIACH 113 X 0.5 8t1t1-LG PAN-HD
scREtJ-t1AcH t13 X 0.5 811t1-LG PAN-HD
SCREIJ-T1ACH T13 X 0.5 1/H]'I.LG PAN.HD
SCREIJ.NACH M3 X 0.5 I4T1T1.LG PAN.HD
SCREIJ-TIACH T13 X 0.5 8III1-LG PAN.HD

scRErJ-rlACH 113 X 0.5 811t1-LG PAN-HD
scRErJ-r1ACH n3 X 0.5 8Iltl-LG PAN-Ho
SCREIJ-TIACH I13 X 0.5 811T1.LG PAN-HD
I,ASHER-FL r|TLC N0. 4 .125-IN-I0
SCRET',-[1ACH 113 X 0.5 8nm-LG PAN-HD

SCREI'I-IIACH 113 X 0.5 8t111-LG PAN-HD

SCREIJ-MACH 113 X 0.5 8TII1-LG PAN-HO
scRErJ-mAcH 114 X 0.7 10I1m-LG

scRErJ-rlACH t'14 X 0.7 l0l1l1-Lc

SCRET',-I1ACH 114 X 0.7 10mn-LG
scRErJ-tlACH 114 X 0. 7 101111-LG

I'jASHER-FL ITLC N0. 4 .125-IN-I0
I'JASHER-FL hTLC N0. 4 . 12S-IN-ID
LIASHER.FL I1TLC NO. 4 .Izs-IN-ID

IJASHER-FL I1TLC NO. 4 .Izs-IN-ID
bIASHER-FL I1TLC NO. 4 .I2s-IN.ID
LIASHER-FL I1TLC NO. 4 .I2s.IN-ID

LIASHER-LK HLCL 3.0 MM 3. I-MM-ID

IJASHER.FL I1TLC NO. 4 .125.IN.I0
LIASHER-FL I1TLC NO. 4 . 12s-IN-ID
TJASHER-LK HLCL 3.0 lln 3.1-t111-r0
IJASHER-LK HLCL 3.0 MM 3. I-T1T1.ID
SCREIJ-NACH 4-lM .25.IN.LG PAN.HD-POZI

SCRETJ-}IACH 4-40 . 2s-IN-LG PAN-HD-PoZI
GUIDE:PLUG-IN PC BOARD

GUIDE:PLUG.IN PC BOARD

scREtJ-r1ACH f13 X 0.5 8t1t1-LG PAN-HD
hIASHER-LK HLCL 3.0 MN 3.I-MM.ID

IJASHER-FL T1TLC NO. 4 "12s-IN.ID
SCRELI.IIACH M3 X 0.5 IONM.LG PAN-HD

SCREI'f-HACH 113 X 0.5 l0I111-Lc PAN-HD
LIASHER-LK HLCL 3.0 T1T1 3.I-MM.ID
bIASHER-LK HLCL 3.0 MM 3.1-I1I1-ID

NOT ASSIGNED

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

?8480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480

28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

28480

28490
28480
28480
28480
28480

28480
28480
?8480
28480
28480

28480
28480
28480
28480
28480

11729-?0104
1 r 729-00020
051 5-0064
21 90-0584
051 5-0054

05r 5-0054
051 5-0054
051 5-0054
051 5-0054
051 5-0054

051 5-0054
051 5-0054
05r 5-0054
051 5-0054
051 5-0054

0515-0104
051 5-01 04
051 5-0208
05r 5-0208
05r5-0r04

051 5-0r 04
051 5-01 04
05r 5-0 1 04
3050 -0 r 05
05r 5-01 04

05r 5-0 I 04

051 5-0 1 04
05t 5-0085
051 5-0085

05r 5-0085
05r 5-0085
3050-0105
3050-0 r 05
3050-0105

3050 -0 r 05
3050-01 05
3050 -0 l 05

2l 90 -0584

3050 -0 r 05
3050-0I05
21 g0 -0584
21 90 - 0584
2200-01 39

2200-01 39
5040-0170
5040-0170
051 5-01 04
2l 90-0584

3050-0105
051 5-0054
05r 5-0054
21 90 - 0584
21 90 - 0584
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MP434 _
MP€2 \

MP€?\ \
MP4tr| \} \@

MFfi8
MP484
MP496

MP436
MP445

MP438-443

MFisg

MP437 l
nnP444 MP4ffl, 495, 497,

4gg, 491, 493

MP431

MP5(}4

MP488
MP494

itP447
MP448

MP51O
MP511 MP5O3

MP455-460MP43O

MP454

MP5(}5
MP5()6
MP5()7

MtP452
MP481

MP45OMP479 
-4MP449

MP478

MP472-4n
MP465-470

N

N
MP461-464

Figure 6-6. Power Supply and Low Noise Ampfitier Mechanical Parts

Replaceable Parts
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TabI e 6-2. Repl ac eab I e Pa r t s

R ef er ence
Designa tion

HP PArt
Number

c
D Qtv Description Mfr

Code Mfr Part Number

r1P560
r1P56l
rlP562
t1P563
t1P564

rlP5o5
rlP566
t1P567
11P568

r|P569

t1P570
f1P57l
I1P572
f1P573
r1P574

t1P575
t1P576
r1P57?

t1P579-
r{P610

051 5-0 r 04
05r 5-0 | 04
051 5-0 1 04
051 5-0 | 04
051 5-0 1 04

05r 5-0104
21 90 -0584
21 90-0584
21 90-0584
2r 90-0584

2t 90 -0584
2r 90-0584
3050 -0 r 05
3050 -0 | 05
3050 -0 I 05

3050 -0 1 05
3050-0 1 05
3050 -0 1 05

8
8
8
I
8

8
0

0
0
0

0
0
6
6
6

6
6
6

scRErJ-rlACH t13 X 0.5 8t111-LG PAN-HD
SCREIJ.TIACH I13 X 0.5 8NN.LG PAN.HD
SCREIJ.IIACH I13 X 0.5 8I1TI-LG PAN.HO
SCREIJ-TIACH I13 X 0.5 8I1I1-LG PAN.HD
SCREIJ-NACH N3 X 0.5 8MM-LG PAN-HD

SCREIJ.IIACH I13 X 0.5 8T1I1-LG PAN.HD
I',ASHER-LK HLCL 3.0 tlfl 3.1-11t1-ID
UIASHER-LK HLCL 3.0 t111 3. | -11f1-ID

IdASHER-LK HLCL 3.0 t1l1 3. | -flt1-ID
TJASHER-LK HLCL 3.0 T111 3. I -MM-ID

I'JASHER-LK HLCL 3.0 I|l1 3.1-l1m-ID
IJASHER-LK HLCL 3.0 MM 3. 1 -MM.ID
IJASHER-FL I1TLC NO. 4 .Izs.IN-ID
L'ASHER.FL NTLC NO. 4 .I2s.IN-ID
IJASHER-FL I1TLC NO. 4 .I2s-IN-ID

IIASHER.FL T1TLC NO. 4 .Izs-IN-ID
bJASHER-FL I1TLC NO. 4 .Izs-IN.ID
I'fASHER-FL I1TLC N0. 4 .1zs-IN-ID

NOT ASSIGNED

28480
28480
28484
28484
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

051 5-01 04
051 5-0r 04
05r 5-0 1 04
05r 5-01 04
05r 5-0 | 04

05r 5-01 04
21 90 -0584
21 90 -0584
21 90-0584
21 90-0584

21 90 -0584
21 90-0584
3050-01 05
3050-0r 05
3050 -0 I 05

3050 -0 1 05
3050 -0 | 05
3050 -0 1 05
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Figure 6-7. A9 Assembly Mechanical Parts

ffiffi
I

MP57s4
MPs6g '///
tttpSOS/

,/ | :lltpSTZ,Slg,ST4

L*MP566'567'568
-E1--.{----'.'.-

B



Replaceable Parts HP I l7 29C

Table 6-2. Replaceable Parts

Ref erence
Designation

HP Part
Number

c
D Qtv Description Mfr

Code Mfr Part Number

S1

S2
S3
s4
S5

s6
s7
s8
s9
sr0

sll

TI

UI
U?
u3
U4
u5

w2
[,3
td4
b,5
I'Jo

rJ7
rJ8

rd9

t'll0
tJl t
t'Jl2
Ln3

1 854-0814

08672-6A142
08672-60142
08672-60142
08672-6014?
08672-60142

08672-601 42
08672-60142
08672-60142
08672-60142
31 01 -2634

31 0r -r973

91 00-4333
0515-0146

21 90-00r 7

3050-01 39

I 826-01 69
| 826-0677
r 826-0203
1826-0423
0955-01 81
051 5-0054

3050 -0 l 05

2r 90 -0584

0535-0004

0955-01 76
051 5-0065

21 90-0584

0955-01 ?7
051 5-0065

2r 90-0584

1 1 729-60031
1 rt00 -0031
05r 5-0054
21 90-0584
3050-01 05
0535-0004

r 1 729-60028
t 1 729-60095
11729-60103
1 1 729-60055
1 17?g- 60036

1 r 729-60034
1 r 729-20093

1 250- I 249

l I 729-6001 7
1 I ?29-60026
l r 729-60102
1 I 729-60054
r1?29-60104

6

I
I
I
I
I

7

3
8

4

6

5
0
8
4
3
1

6

0

I

6
0

0

2
8
7
0

6
I
7

I
I
0

7

5
2

3

I
1

I
I
I

7
0

0

4
5
I
I
0

1

I

t

1

1

4

t4

6

I
1

t
I
I

34

10

1

4

t

I
1

t
I
t

1

I
I
I
t

I
2

1

t

2

TRANSISTOR NPN SI T0-66 PD=?Strl FT=3I1HZ

SbIITCI{ ASSEMBLY sPT
SIJITCH ASSET1BLY sPT
SIJITCH ASSEI1BLY sPT
SITfITCH ASSEIIBLY sPT
SIJITCH ASSEI1BLY sPT

SLIITCH ASSET1BLY sPT
SIJITCH ASSEI1BLY sPT
SIdITCH ASSEI1BLY sPT
SI'ITCH ASSEI1BLY sPT
STJITCH-RKR SUBT1IN DPDT 5A 2sOVAC SPD-LUG
(PART 0F t'Jl )

S[',ITCH-SL 7-1A DIP-SLIDE-ASSY .1A 50VDC
(HP-IB ADDRESS SI',ITCH)

TRANSFORT1ER.POIJER

scREbJ-tlACH r14 X 0.7 50f111-LG PAN-HD
(usED T0 mouNT Tl )
IJASHER-LK HLCL NO. 8 .I68.IN-ID
(USED TO IIOUNT T1 )
IJASHER.FL I1TLC NO. 8 .I72-IN-ID
(usED T0 rlouNT Tl )

rC V RGLTR TO-3
IC-Ln338
IC 7815 V RGLTR TO.3
IC V RGLTR TO-3
IIICROI,JAVE HIXER
scREtJ-rlACH r13 X 0.5 t0r1r1-Lc PAN-HD
(USED TO NOUNT U5)
I'fASHER-FL I1TLC N0. 4 .12S-IN-ID
(USED TO IIOUNT U5)
IJASHER-LK HLCL 3.0 1111 3.I-11I1-ID
(USED TO TIOUNT U5)
NUT.HEX DBL-CHA]1 I13 X 0.5 2.4T1I1-THK
(USED TO ]1OUNT U5)
POIJER-SPLITTER 2-UfAY I'IITH 50 0HI1 SllA
scREiJ-nAcH t13 X 0.5 25r1r1-LG PAN-HD
(usED T0 nouNT u6)
LJASHER.LK HLCL 3.0 T1T1 3.I-MM-ID
(usED To rlouNT u6)

]IIXER (PHASE DETECToR)
SCREII-mACH 113 X 0.5 25f111-LG PAN-HD
(usED T0 nouNT u7)
IJASHER-LK HLCL 3.0 NM 3.I-MM.ID
(usED T0 mouNT u7)

CABLE ASSE]1BLY (INCLUDES SIO A AI2)
CLAIIP-CABLE .375.0IA .s-IJD NYL

scRELf-rlACH n3 X 0.5 10r1r1-LG PAN-HD
IJASHER.LK HLCL 3.0 11T1 3. I.TlI1.ID
IJASHER-FL I1TLC NO. 4 .I2s-IN-ID
NUT-HEX DBL-CHATI T13 X 0.5 2.4MM-THK

CABLE ASSET1BLY

CABLE ASSET1BLY

CABLE 6lm
CABLE ASSENBLY (OPT. !30 ONLY)

CABLE ASSEMBLY

CABLE ASSENBLY
CABLE ASSET1BLY (SINCLE FILTER OPTIONS;
ISOLATOR TO FILTER}
ADAPTER.COAX RTANG F-ST1A T1-SI1A
(CONNECTED TO THE POIJER ATIPLIFIER AND

ISOLATOR FOR A SINGLE FILTER OPTION)

CABLE ASSEI1BLY
CABLE ASSEITBLY
CABLE ASSEMBLY
CABLE ASSEI1BLY
CABLE ASSEI1BLY

28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
?8484

2848,0

28480
28480

28480

28480

27014
28480
07263
21014
28480
28480

28480

28480

00000

28480
28480

28480

28480
28480

28480

28480
28480
28480
28480
28480
00000

28480
28480
28480
28480
28480

28480
28480

28480

28480
28480
28480
28480
28480

1 854-081 4

08672-60r 42
08672-601 42
08672-60r 42
08672-60r 42
08672-601 42

08672-601 42
08672-601 42
08672-601 42
08672-60r 42
31 01 -2634

3t0t-1973

91 00-4333
051 5-0r 46

2190-0017

3050-0r 39

Lm320K- 1 5
1 826-0677
781 sKC
Lr|3t 7K
0955-0 1 8l
05r 5-0054

3050-0105

21 90-0584

OROER BY DESCRIPTION

0955-0r 76
051 5-0065

21 90 -0584

0955-0r 77
051 5-0065

21 90-0584

1 I 729-6003r
| 400-0031
0515-0054
21 90-0584
3050-0r 05
ORDER BY DESCRIPTION

1 1 729-60028
r 1 729-60095
11729-60103
r 1 729-60055
1 1 729-60036

| 1 ?29-60034
l 1 729-20093

1250-1249

il 729-6001 7
t 1 729-60026
It729-60102
l t 729-60054
| | 729-601 04
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Table 6-2, Replaceable parts

Ref erence
Designation

HP Part
Number Description Mfr Part Number

u24
rJ25
l'126

U?7
rJ28

b,29

trl30

|,J54
rJs5
LJ56

Lrs7

I'Js8

rt59
u60

r r 729-60023
1 | 729-60059
1 | 729-60057
I t72g-60022
I l 729-60032

| 1729-60035
r 1729-60033

| 1 729-60025
il 729-20038

I | 729-20073
08672-201 57
08672-20r 57
11729-20070
81 20- 1 378

1 1729-60t01
r 400-051 0
r r 729-20070
08672-201 57

| 1729-20070
08672-201 57
r 1 729-20070
08672-201 57
1 t729-2007s

08672-201 57
1 1729-20070
08672-201 57
1 r ?29-20070
1 1 729-20068

1 r 729-20066
1 r 729-20069
r r ?29-2009s

il 729-60060
1 | 729-60050

| 1 729-60058

| 400-061 I
051 5-0054

r 1 729-60045
r 400-06r I
| 1729-60052

I 400-06r r

r | 729-60051
1 1 729-601 07
I l 729-60077

1 t729-60105

| 1 729-60076

| 1 729-6008r
I I 729-60080

r | 729-60075

| 1729-60074

r r 729-600?8

2
4
2
1

3

6
4

4
5

8
4
4
5
I

7
I
5
4

5
4
5
4
5

4
5
4
5
1

I
2
4

7
5

3

I
7

8
0
7

0

6
3
6

CABLE ASSENBLY
CABLE ASSET1BLY
CABLE ASSEI1BLY
CABLE ASSEI1BLY
CABLE ASSET1BLY

CABLE ASSENBLY
CABLE ASSET1BLY
NOT ASSIGNED
CABLE ASSEMBLY
CABLE ASSY (OPT. I3O ONLY)

CABLE ASSE]1BLY
CABLE ASSEI1BLY
CABLE ASSEMBLY
CABLE ASSEIIBLY
ASSEIIBLY-CABLE (POLIER CABLE)

NOT ASSIGNEO
CABLE ASSY(FOR IF & LOId NOISE ANP)
CLAIIP-CABLE .1s-DIA .62-IJD NYL
CABLE ASSEI1BLY
CABLE ASSENBLY

CABLE ASSEI1BLY
CABLE ASSENBLY
CABLE ASSET1BLY

CABLE ASSET1BLY

CABLE ASSEI1BLY

CABLE ASSEI1BLY
CABLE ASSET1BLY

CABLE ASSEfIBLY
CABLE ASSE}IBLY
CABLE ASSEMBLY

NOT ASSIGNED
NOT ASSIGNED
NOT ASSIGNED
CABLE ASSET1BLY
CABLE ASSEI1BLY
CABLE ASSEIIBLY (IJ47; OPTION IqO}

NOT ASSIGNED
CABLE ASSEMBLY
CABLE ASSET1BLY (HP.IB INTERCONNECT TO
TlICROPROCESSOR)

CABLE ASSY (CABLE FROM MICROPROCESSOR TO
SIJITCHES)
CABLE CLAIIP-HFCL .31z-DIA .s-IJD
SCREId-TIACH 113 X 0.5 TOMM-LG PAN-HD

CABLE ASSE}IBLY
CLAIIP-FL-CA 1-IJD
CABLE ASSEI'IBLY (FROM NICROPROCESSOR
T0 FRoNT PANEL)
CLATIP-FL.CA I -IJD

CABLE ASSEI1BLY
CABLE ASSEHBLY (0PTI0N 1t10; 640l1HZ IN)
CABLE ASSET1BLY (OPTION 140; LOOP TEST
P0RT 0UT)
CABLE ASSEI1BLY (0PTION 140; AUx NOISE)

CABLE ASSET1BLY (OPTION I4O; NOISE
SPECTRUI1 <1IlHZ}
CABLE ASSEI1BLY (OPTION 14O; IF OUTPUT)
CABLE ASSEI1BLY (OPTI0N ltt0; 5 T0 lzSOrtHZ
IN}

CABLE ASSENBLY (OPTION I4O; FREQ-CONT
x-osc )
CABLE ASSEHBLY (OPTION lt10; FREQ-CONT
DC-Ft1)
CABLE ASSEIIBLY (OPTI0N 140; LOOP TEST
PoRT IN)

tt729- 60023
117?g- 60059
1 1 729-60057
1 t72s-60022
| 1 729-60032

1 I 729-60035
1 | 729-60033

1 1 729-60025
1 | 729-20038

1 t7?9-?0073
08672-201 57
08672-20 1 57
1 I 729-20070
8120- 1 378

| 1 729-601 0l
r 400-051 0
11729-20010
08672-201 57

I 1 729-20070
08672-20 1 57
I r 729-20070
08072-201 57
1 1729-2A070

08672-20157
1 1729-?007A
08672-2A157
r | 729-20070
1 | 729-20068

r t 729-20066
| 1 729-20069
I r ?29-20095

1 | 729-60060
I | 729-60050

I r 729-60058

1 400-061 I
051 5-0054

I r 729-60045
cFcc-8
r | 729-60052

cFcc-8

1 I 729-60051
il 729-60 r 07
| 1 729-60077

1 1729-60t05

| | 729-60076

I r 729-60081
r | 729-60080

I r 729-60075

I I 729-60074

r r 729-60078

28480
28480
28480
28480
28480

?e48'0
28480

28480
?848A

28rt80
28480
28480
284e0
284€'0

28480
28480
28480
28480

28480
28480
28480
28r180
28480

28480
28480
28480
28480
28480

28r180
28480
28480

28480
28480

28480

284€,0
28480

28480
0691 5
?84€,0

0691 5

28480
28480
28480

284e0

2848'A

28480
?84€;A

28480

28480

281180

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts

R ef er ence
D es igna tion

HP Part
Number

c
D Qtv Description Mfr

Code Mfr Part Number

rd64

tJ65

t'l66

lJ67
td68

u69
trl70

trfTl
u72

rJ73

hr74

| | 729-60079

11729-?0074

| 1 729-60091

| 1 729-60094
| | 729-60r 08

1 r 729-60090
r r 729-20075

r250-r 158
r 1 729-60089

| 1 729-60096

1 | 729-60098

I
I
4

7
4

3
0

3
0

I

t

I

1

1

1

1

1

1

t
t

I

1

CABLE ASSEI1BLY (OPTION 140; NOISE
SPECTRUM <IOMHZ)

CABLE ASSEMBLY (OPTION 140; IIICROh'AVE
TEST SIGNAL INPUT)
CABLE ASSEmBLY (PULSED BASEBAND oUTPUT)

CABLE ASSETIBLY ( PULSED BASEBAND INPUT )
CABLE ASSET1BLY (POI^IER SUPPLY FOR POIJER

AMPLIFIER)
CABLE ASSETIBLY ( 640 r1HZ oUT )
CABLE ASSEMBLY (GI TO POhIER AMPLIFIER)

ADAPTER.COAX STR F-S]1A F-ST1A

CABLE ASSEFBLY ( FRONT PANEL T0 LOl'f PASS

FILTER)
CABLE ASSEI1BLY (USED TO CONNECT 640 MHZ

OUT TO 640 I1HZ IN)

CABLE ASSENBLY (USED TO CONNECT 6/M MHZ

OUT T0 640 I1HZ IN; OPTION 140)

28480

?8480

28480

28480
?8480

28480
28480

2848,0
28480

28480

28480

| | 729-60079

11729-20074

1 1 729-60091

1 l 729-60094
| 1 729-601 08

| 1 729-60090
rt7?9-?00?5

f250-r 158
r | 729-60089

r 1 729-60096

I r 729-60098
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Table 6-3. Code List of Manufacturers

Mlr
Code Manulacturer Name Address Zip Code

03976
s0545
00000
01121
0l 295
02114
0471 3
0691 5
07263
r9701
24355
24546
25088
27014
28480
31585
30983
32997
52063
s6289
721 36
759r 5
79963

BUEHLER GEBR NACHFOLGER 6flBH
NIPPON ELECTRIC CO

ANY SATISFACTORY SUPPLIER
ALLEN-BRADLEY CO

TEXAS INSTR INC SENICOND CI1PNT DIV
FERROXCUBE CORP

T1OTOROLA SENICONDUCTOR PRODUCTS
RICHCO PLASTIC CO

FAIRCHTLD SE]1ICONDUCTOR DIV
TIEPCO/ELECTRA CORP

ANALOG DEVICES INC
CORNING GLASS IJORKS (BRADFORD)

SIET1ENS CORP

NATIONAL SENICONDUCTOR CORP

HEIJLETT-PACKARD CO CORPORATE HQ

RCA CORP SOLID STATE DIV
MEPCO/ELECTRA CORP

BOURNS INC TRI}1POT PROD DIV
EXAR INTEGRATED SYSTET1S INC
SPRAGUE ELECTRIC CO

ELECTRO MOTIVE CORP

LITTELFUSE INC
ZIERICK T1FG CO

NURNBERG Gi1

TOKYO $ JP

f1IL|',AUKEE LfI
DALLAS TX
SAUGERTIES NY

PHOENIX AZ
CHICAGO IL
T1OUNTAIN VIEhI CA
HINERAL trlELLS TX
NORIJOOD I1A

BRADFORD PA
ISELIN }TI
SANTA CLARA CA
PALO ALTO CA
SONERVILLE NT
SAN DIEGO CA
RIVERSIDE CA

SUNNYVALE CA
NORTH ADANS MA

FLORENCE SC

DES PLAINES IL
MT KISCO NY

7750

53204
752?2
12477
85008
60646
94042
76067
02062
1 6701
08830
95051
94304

9212r
92507
94086
41247
06228
600r 6
1 0549
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HP LL729C Manual Changes

SECTION VII
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 oh the title page of this manual, it may be

documented in a separate MANUAL CHANGES
supplement. For more information about serial
number prefix€s, refer to INSTRUMENTS
COVERED BY MANUALin Section I.

7-r/7-2
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sEcTroN vilr
SERVICE

it'

8-1. INTRODUCTION
This section contains information for trouble-
shooting and repairing the Carrier Noise Test Set.
Included are troubleshooting tests, schematic and
block diagpams, and principles of operation.

8.2. SERVICE SHEETS
The ioldout pages (Service Sheets) in the last part
of this section are a block diagram (BD1) and
schematics (1 through 7).

8-3. Bloclt Diagrams
Block Diagram 1 (BDl) 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
Verifu that the instrument is set to match the
available line voltage and that the correet 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 po$rer 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.

WARNINGS

Maintenance described herein is performed
with power supplied to the instrument and
with protectiue cot)ers rernoued. Such rnain-
tenance should be performed only by seruice-
trained personnel who are aw&re of the

hazards inuolued (for erarnple, fire and elec-
trical shock). Where rrr,aintenance can be per-
formed without power supplied, the power
should be remoued.

Any intercuption of the protectiue (graund-
ind conduetor (inside or outside the instru-
ment) ar disbonnection of the protectiue earth
terrninal, wiII ereate a potential shock hazard
that could result in personal injury. Grou,nd-
ing one conductor outlet is not sufficient.
Wheneuer it is likely that the protection has
been impaired, the instrument must be made
inoperatiue (that rs, secured against unin-
tended operation).

If this instru,rrrent is to be energized uia an
autotransforrrr.er, make sure that the auto-
tr a n s f o F rtr, e r' I c o rtr, rrro n t e r mi n aI i s c o nn e c t e d
to the earth terminal of the power sotcrce.

Capacitors inside the instrument ca,n still be
charged euen tf the instrument ls discon-
nected from its source of supply.

Make sure that only 250 uolt fuses with the
required rated current and of the specified
type (normal blow, time delay, etc.) are used
for replacerrr.ent. Eo 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 L-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. ZPozidriv.

8-1
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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 LL729C

circuit boards (A1 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 Unifred 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 Circuil Soldering Equipment

Item Use Specilication Item Becommended HP Part llo.

Soldering Tool Soldering,
Heat Staking

Wattage:35W
fip Temp.: 390-440C

(735-825"F)

Ungar No. 135

Ungar Division
Eldon fnd. Corp.
Compton, CA 90220

8690-0167

Soldering fip SolderinB,
Unsoldering

*Shape: Chisel *Ungar PL113 8690-0007

Soldering fip Heat Staking Shape: Cupped HP 5020-8160 or modifred
Ungar PLll

5020-8160

De-Solder
Aid

To remove
molten solder
from connection

Suction Device Soldapullt by EdsJrn Co.,
Van Nuys, CA 91406

8690-0060

Rosin (flux)
Solvent

To remove
excess flux from
soldered area
before applica-
tion of protec-
tive coating

Must not dissolve etched
circuit base board.

Freon TF 8500-0232

Solder Component
replacement,
Circuit Board
repair wiring

Rosin (flux core, high tin
content (63/37 ttn /lead),
L8 gauge (AWG) 0.040 in.
diameter preferred,

8090-06a7

tFor working on circuit boardr; for general purpoee wor\ uae No. 565 Handle (869O0261) and No. 40tt7 Heating Unit 47k - ffikW
(HP 86904006); tip temperature of850 - 900"F; and Ungar No. PLlfS h" chisel tip.
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Table 8-2. $chematic 0iagram Hstes tl of 8l

Test point symbols" Stars are numbered or lettered for easy correlation
of schematic diagrams! procedures. and locator illustrations.

Interc onnecti on in formati on.

Arrow connecting star to meas-
urement point signifies no

Star shown eonnected to
circuit signifies measuring aid
(metal post. circuit pad, ete. )
provided.

The letter inside the rectangle
indicates circuit path continues
on another schematic diagram.
Look for the sarne rectangle
on seryice sheet indicated by
adjacent bold number (3, in

measuring aid provided.

this example.)

Assembly part number
Plug-in connecti on in formation.
Soeket designation for A2 assembly.

Assembly name
Number indicates
pin of socket (XA2).

Stage name #-r
A2 DC REGULATOR ASSY {08708-6M07} J3 not mounted

on assemblv A2.

SER I ES
XA2

I

/
J3

I-REGULATQR- HKIS
i

XA2
I

Gr
I

l

I-dz
QI
1854-0071

I

I

r-J<
I

rh

3 <-rt+\t/-r--

Rlt
2500

Non-plug-in
connection
information.
Solder point
named.

Cireuit board common

Dagger indicates
circuit change" See
section VII.

Contrector symbols within the
borderlines of circuit assemb-
lies signify conneetions to the
assembly which are separate from
those made through the integral
plug part of the assembly.Condueting conneetion

to chassis or frarne.

Asterisk indicates factory
selected components, (See
section V)"

Value selected for best operation"
Value shown is average or most
commonly selected value"

Wire eolor code. Code used (MII-STD-681) is the
sarne as the resistor color code. First number
identifies lhe base color, second number the wider
stripe, and the third nurnber the narrower stripe.

Example: fr-4a denotes white base. yellow
U-/ wide stripe, violet narrow stripe.

Re ference designators deleted
by circuit changes are listed
here. Assembly reference designator(s)"

Large numbers in lower right
eornets of schematic diagrams
are serwice sheet numbers.
They are provided for con-
venience in tracing inten
eonnections.

List of all the reference desig-
rrations on the diagram.

REFTNENCT D€IIGNAIIONT IITHII{ OUIT INED
ASSETBt tE5 APf AB8PE vt^IED FUt L DEllcr{AItON lN
CLUDES ATIErBTY NUIBEP "g RI OF ATIETBLY 

^III AIRI DEIIG}IAIION! OF OTXER COIPO'{ENTI ARE
COTPLEIF A! tHOtN

RIFERENCE DESIGNATION

NO PREFI X A2 AS SY

A2

J3

XA?

CI
QI
RI

NoI ASSIGNED / ]i,-e
//A2

////
//

//
/ Assembly reference desiiI

/ Large numbers in lower
I eornels of schematic dia

/ are sen ice sheet number
/ They are provided for cc
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Table 8-2. Schematic 0iagram ilotes 12 ol 8l

SCHEMATIC DIAGRAM NOTES

Asterisk denotes a factory-selected value. Value shown is typical.

Dagger indicates circuit change. See Section VII.

?1 Tool-aided adjustment. O Manual control.

[:::] Encloses rear-panel designation.

Circuit assembly borderline.

Other assembly borderline.

Heavy line with arrows indicates path and direction of main signal.

<t- Heavy dashed line with arTows indicates path and direction of main feedback.

IJT

$
O Encloses wire or cable color code. Code used is the same as the resistor color code.

First number identifres the base color, second number identifies the wider stripe,
and the third number identifies the nar:ower stripe, e.g., denotes white base,
yellow wide stripe, violet narrow stripe.

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, Bea, or land vehicle).

A condueting connection to a chassis or frame.

Common connections. All likedesignation points are connected.

mKI I Z l,etters = off-page connection, e.g., I-AKI
Number = Service Sheet number for off-page connection, e.9,, 7 2

THISPAoE Number (only) : on-page connection.

+

t?
v

Indicates stripline li.e., RF transmission line above ground).

Wiper moves toward cw with clockwise rotation of control (as viewed from shaft or
knob).

Numbered Test Point
measurement aid provided.
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Tabfe 8-2. Schematic Biagram ilotes t3 ol Sl

Y
t

\
-+f

I

l?r

Q

t
I

P

Q

__.h.

-l:f+
Iillv

5

a,
It
4

SCHEMATIC DIAGRAM NOTES

Indicates multiple paths representcd 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 pins is shown 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 functiotr olthe 

"rro"rrt 
nolr,i"git 

"ougl, 
the L,Eo.

Service
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Tabfe 8-2. Schematic Diagram Holes 14 of 8l

{}

{}

{

{

{

{

m-,F

OF

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Input and Output lndicatorc

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 Indieator-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-Output that must form part of a distributed connection.

8-6
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Table 8-2. $chematic 0iagram Hotes 15 ol 8l

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Input and Output Indicators (Cont'd)

3-STATE Threestate Output-Indicates outputs that can have a high impedance tdis-
connect) state in addition to the normal binary logic states.

-1

-m

t\
L/

x/Y

H Bilateral Switch-Binary controlled switch which acts as an onloff switch to
analogorbinary signals flowing in both directions. Dependency notation should
be used to indicate affecting/affectedinputs and outputs. Note: amplifiersymbol
(with dependency notation) should be read to indicate unilateral switching.

X*Y Coder-Input code (X) is converted to output code (Y) per weighted values or a
table.

(Functional The following labels are to be used as necessary to ensure rapid identification of
Labels) device function.

MUX Multiplexer-The output is dependent only on the selected input.

DEMUX Demultiplexer-Only the selected output is a function of the input.

CPU Central Processing Unit

PIO Peripheral Input,/Output

SMI Static Memory Interface

&

>1

)6

Combinalional Logic Symbols and Functions

AND-All 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-Output will be active when m (and only m) inputs are active
(replace m with a number).

Logicldentity-Outputwill be activeonly when all ornoneoftheinputs 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 signifu inversion).

Signal Level Converter-Input level(s) are different than output level(s).
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Table 8-2. Schemalic 0iagram l{otes [6 of 8l

1Jl_

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions

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_

Oscillator-The output is auniform repetitive signal which alternatesbetweenthe
high and low statevalues. If an inputis shown, then theoutputwill beactiveif and
only if the input is in the active state.

Flip-Flop-Binary element with two stable states, setandreset. Whentheflipflop
is set, its outputs will be in their active states. When the flipflop is reset, its outputs
will be in their inactive states.

Toggle Input-When active, causea the flipflop to change statcs.

Set Input-When active, causes the flipflop to set.

Reset Input-When active, causes the flip-flop to reset.

J Input-Analogous to set input.

K Input-Analogous to reset input.

Data Input-Always enabled by another input (generally a C input-see Depen-
dencyNotation). When theD inputis dependency-enabled, a high level atD will set
the flipflop; a low Ievel will reset the flieflop. Note: strictly speaking, D inputs
have no active or inactive states-they are just enabled or disabled.

Count-Up Input-When active, increments the contents (count) of a counter by
"m" counts (m is replaced with a number).

Count-Down Input-When active, decrements the contents (count) of a counterby
"m" counts (m is replaced with a number).

Shift Right lDown) Input-When active, causea the contents of a shift register to
shift to the right or down "m" places (m is replaced with a number).

ShiftLeft(Up) Input-When active, causes thecontents ofashiftregistertoshiftto
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.

The following functional labels are to be used as necessarJr in symbol build-ups to
ensure rapid identification of device function.

Gm
FF

T

S

R

J

K

D

m

-m

+m

<-m

(Functionaf
Labels)
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Table 8-2. $chematie Diagram lfotes 17 sf 8f

mCNTR

REG

SREG

ROM

RAM

mAm

Gm

Cm

Vm

Fm

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Funclions (Gont'd)

Counter-Array of flipflops connected to form a counter with modulus m (m is
replaced with a number that indicates the number of states: 5 CIilltR, l0 CNTR,
etc.).

Register-Array of unconnected flipflops that form a simple register or latch.

Shift Register-Array of flipflops that form a register with intcrnal connections
that permit shifting the contents from flipflop to flipflop.
Read Only Memory-Addressable memory with read-out capabiliff 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, indieates
dependency, or indicates demultiplexing and multiplexing of address inputs and
outputs. The m suffrx indicates the number of cells that can be addressed.

631s IAND) 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 flieflops).

OR Dependenry-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
Ietter ( the identifi er).

Free Dependency-Binary affecting input acting as a connect switch when active
and a disconnect when inactive. Used to control the &state behavior of a
&state device.

NOTE

The id,entifier (m) is omitted if it is one-that is, when there is only one depend.ency
relationship of that kind in a particular device. When this is done, the dependency
ind,icator itself (G,C, F,or V) is usedtaprefix or suffix the affected(dependent) input
or output.
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Table 8-2. Schematic 0iagram J{otes 18 ol 8l

DIGITAL SYMBOLOGY REFERENCE INFORMATION

If
Miscellaneous

Schmitt Tbigger-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 coresponds 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:
o it is enabled (dependenc:r conditions-if any-are satisfied)
o and its external stimulus (e.9., voltage level) enters the active state.

8-10
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SERVICE SHEET BDl
OVERALL FUNCTIONAL BLOCK DIAGRAM
.PRINCIPLES OF OPERATION

General. The HP Model LLTzgc carrier Noise
Test Set performs four (a) major tasks:

o up converts an external (or internal) refer-
ence signal

o Down converts the signal under test to an
intermediate frequency (IF)

o 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.

- The signal undertestis then phase detected
against the same reference signal.

o 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 190 installed,
the Carrier Noise Test Set has AM noise mea-
surement capabilities. The Carrier Noise Test Set
accepts test signals from 10 MH z-Lg GHz, at a
level of *7 dBm to *20dBm and -b 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 sd-
nals(a fixed 640 MHz signal and,/or a tunable 5
MHz to L280 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 carri*" Noise
Test Set can be configured to provide an internally
generated 640 MHz signal; the 640 MHz signal i;
made available by connecting the provided cable-
attenuator assembly (HP L1729-60096 or HP Ll72g-
60098 [Option 140J ) between two rear panel con-
nectors. The absolute system noise floor will be
degraded close-in to the carrier when using the
internally g,enerated G40 MHzsignal, compared to
the 640 MHz signal being supplied bv the Hp
8662A synthesized signal Generator.

The following discussion describes the purpose of
Service Sheets 1-G.

Service Sheet l -Reference up-Conversionn
Test signal Down-conversion and phase
Detecting Circuits

service sheet t 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-19 GHz) is down-
converted to 5 MHz-1280 MHz. For test signals
from 10 MHz-L280 MHz down-converting is not
required. To achieve the down-converted signal a
fixed 640 M}Jz signal us up-converted to *i*ro_
wave frequencies by being input to a comb genera-
tor (step recovery diode multiplier). Th; comb
g,enerator outputs harmonics of the 640 MHz sig-
nal. one of the harmonics is selected with . pu*i-
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 b
MHz-1280 MHz. The resulting signal (or direct
test signal from 10 MHz-!280 MHz) is input to a
mixer/phase detector along with a tunrbl" b to
1280 MHz signal. The end product is a dc signal
with ac components directly proportional to trre
phase detected difference betweett the signal under
test and the tunable b MHz-1290 MHz signal.
All circuitry necessary for AM detecting the signal
under test, to make an AM noise measu""*"rrt, is
on Service Sheet 1.

service Sheet 2-Low pass Filter and Low
Noise Amplifier Circuits
The dc signal frorn the mixer/phase detector on
service sheet 1 is fiItered and output for connec-
tion to a spectrum analyzet.

The Low Noise Amplifier amplifies the filtered
signal so it can be seen on a laboratory spectrum
analyzet.

seruice sheet 3-phase Lock circuits
with the Phase Detector Method of making a
phase noise measurement, the signal under Cest
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 b MHz-

8-11
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SERVICE SHEET BDI (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 Caruier Noise Test Set. The
phase detector is shown on Service Sheet 1.

The loop filter circuitry for controiling 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?).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 CONTDC-FM

-FREQ CONTX-OSC

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 t10 Volts
dc. FREQ-CONT DC-FM has an output voltage of
il Volt dc. When locked, the VCO will now track
these control signals.

A CAPTURE control is supplied to widen the loop
bandwidth, when first tryrng to acquire phase
lock. The CAPTURE control causes the gain ofthe
amplifiers to be fixed. The CAIIIURE control
overrides any gain that was set by the Lock
Banduridth Factor.

The LOOP TEST PORTS are used to charaeterrze
the frequency response of the phase lock loop. This
charaetertzation determines how much the loop
suppresses noise at different frequency offsets
from the signal under test.

Service Sheet 4-Data lnput 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 s-Data Processing Circuits
Service Sheet 5 eontains the microprocessor, ROM

8-12
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and RAM. Information entered into the Carrier
Noise Test Set is processed by this circuitry.

Service Sheet 6-Switch and LE D Control
Gircuits
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
frlter 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.

Forexample, @

Test Equipment

Dig,ital Multimetgr ....... o...... o..HP 3456A
Microwave Synthesized Source .....HP 8340A
Oscilloscope . o.. o o o o.. o... o o. o.....HP L740A
Spectrum Analyzet.. r o,. r o........,HP 85668
Power Mgtgr . o. . o... .... . .. . o. o....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 Gircuitry Verification
1. Remove the top cover of the Canier Noise Test

Set.

2. Locate the AM switch" The switch on the far
right next to the IF amplifrer (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 wirirg, 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 thefrontpanel. Thevoltages meas-
ured should change as follows:
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SERVICE SHEET BDl (cont'd)

AM Switch
Mt|lIE

AM

ICW or pufsBdl
Phase Noise

ICW or pulsedl

pin 1

pin 2
pin 3

+0.7v
+23.8V
+23.8V

+23.9V
+23.9V
+0.7v

5. If the voltages measured are correct proceed to
step 6. If the voltages are inconect, 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 confirrrr, that the 640 MHz IN signal is
640 MHz +32 kHz at a leuel af *1 dBm
minimrr,m,.

Microwave Filter Switch Drive Circuitry
Verilication
1. Remove the top 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 are located 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 I is located on the right
side of the instrument as viewed from the

Service

front. If there are two (2) switches on the risht
side, the switch located closest to the side of
the instrument is the switch for band one (1).

Verify that +z4volts is on pin 2 (the center pin
of the switch in question).

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.

Monitor the voltage on pin 3 (top pin of
switch). Select the button on the front panel
that controls the band in questiorr. Select
another band to switch out the band in ques-
tion. The voltages measured should change as
follows:

Microwaue

Filter

Switch

Bands 2-8 Band I

Selected ilot Selected Selected Hot $elected

pin 1

pin 2

pin 3

+0.7v

+23.9V

+23.9V

+23.8V

+23.8V

+0.7v

+23.9V

+23.9V

+0.7v

+0.7v

+23.8V

+23.8V

5. If the voltages measured are coruect proieed to
step 6. If the voltages are inconect trouble-
shoot the wiring to the switch or the micro-
wave filter switch circuitry on Service Sheet 6.

Microwave Filter Switch Verification
6. Proper operation 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, or 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

3.

4.
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SERVICE SHEET BDI (cont'd)

and Low Noise Amplifier circuits. use the fol-
lowing test conditions to verify that the AM
Noise Detector is operating properly:

1. Connect a 10 GHzsignal at a level of +10 dBm
to the MICROWAVE TEST SIGNALINPUT
connector on the front panel.

2. Push the MODE button until the AM, CW LED
is illurninated.

3. Disconnect cable (Wb) 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 dc. The
voltage on the multimeter should read typi-
cally -0.8 volts dc.

4. Push the MODE button so the ,0, CW LED is
illuminated. The multimeter should now read
0 volts dc.

5. If these voltages are correct troubleshoot the
Low Pass Filter Circuits on Service Sheetz.If
these voltages are ihcorrect, disconnect the
AM detector (CR2) fuom 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. If the measured power is coruect 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: 10 k
MODE:0, 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 D

FREQUENCY: 400.01 MH.z (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 conect 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 to the 5 to 1280 MHz INPUT connector on
the front panel.

3. On the front panel select the BAND RANGE
\,l/ith a BAND CENTERfrequency of 9.6 GHz*.
Enable Q, 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 comect troubleshoot the Phase
Lock circuits on Service Sheet 3. If the power is
incorrect troubleshoot the Low Pass Filter and

*Llse the following procedure if the 9.6 GHz BAND CENTER
frequency is not installed:

-Select an available BAND RANGE.

-Set the micron'ave 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 BDt (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 Ag Microprocessor Board Assembly moni-
tor the TTL logrc levels at J?pins 4,6 and 

-g 
while

changing the Lock Bandwidth Factor on the front
panel. The TTL logic levels should be as shown
below:

Lock Bandwidth Fastor

A9 Microprocessor Board
I t0 r00 tk r0k

0

0
0

0
0

I

0
1

0

0
1

1

1

0
0

J2 pin 4

J2 pin 6
J2 pin 8

If the logic levels are incorrect troubleshoot the Ag
Microprocessor Board Assembly. If the logic lev-
els are correct troubleshoot lrte phase Lock
Circuits.

CAPTURE CONTROL@
The following troubleshooting will isolate a cap-
ture Control problem to either the Microprocessor
Circuits or the Phase Lock Circuits.
on the Aglvlicroprocessor Board Assembly moni-
tor the TTL logic level at J2pin 10 with the cAp-
TURE button, or 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 logic level 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 Micropr;-
cessor circuits or the Phase Lock circuits.
1- connect a signal of 10 GH z* 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-l zB}MHz INPUT connector on
the front panel.

Service

3. on the carrier Noise Test set select the BAND
RANGE with a BAND CENTER frequency of
9.6 GHz*. Press the MODE button to enablL e,cw. select a LocK BANDWIDTH FACTori
of 100.

4. Press and release CApTURE, oh the Ca*ier
Noise Test Set, to phase lock the microwave
souree (D.U.T.) to the tunable b to 12g0 MHz
source.

If the sources do not phase lock (green bar does
not remain illuminated on the front panel
phase lock indicator) the tunable b to 12g0
MHz source must be tuned closer in frequency
to the IF frequency (frr, : fo.u.r. fo."u ."r,rJ"
r*q,'",,"v). Press CAPTURE while tuning th;
tunable 5 to 1280 MHz source in 1 kHz Jt"p*.
watch the phase lock indicator on the carrier
Noise Test Set. When the LED's on the indica-
tor all light uF, reduce the resolution of the
tunable 5 to 1280 MHz source by a factor of 10.

NOTE
connect the spectruTn, analyzer to the
<10 MHz ouTPuT,onthe 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 signats displayed on the spectrum
analyzer represent the frequency differ-
ence between the two inputs to an inter-
nal mixer/phase detector in the camier
Noise Test set. The signals wilt decrease
in frequency to dc when tuning toward,s
phase lock and increase in frequency
when tuning aw&y 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 err.rtbar then to the other sids of the dislplay.
Again reduce the resolution on the tunabtl s io
1280 MHz source by afactor of 10. Tune in this
finer resolution until the green LED is illumi-
nated. When the green LED is illuminated
release CAPTURE.

*IJse the following procedure if the g.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 reft set to 400 MHz.
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SERVICE SHEET BDI (cont'd)
5. On the Ag Microprocessor Board Assembly

monitor connector J2 pin 12 with a multime-
ter. The microwave source and the tunable 5 to
L280 MHz source should be phase locked.
When phase locked 5 volts dc should be mea-
sured at J2 pin 12.

6. Now increase the tunable 5 toL280 MHz source
by 500 kHz. The microwave source and the
tunable 5 tol280 MHz source should no longer
be phase locked. Measure the voltage at J2 pin
L2 again it should be 1 volt dc typically. 

.

'f . If the voltages measured at J2 pin L2 were
found to be incoruect, troubleshoot the phase
lock circuits. If the voltages were correct,
troubleshoot the microprocessor circuits.

NAM (NotAM)@
The following procedure will help to determine if
the "not AM" control signal is being enabled by
the Switch and LED Control Circuits.

1. If the "notAM" control signal is being enabled
the AM, CW annunciator will be illuminated
when the MODE button on the front panel is
pressed.

2. If the AM, CW annunciator will not light mea-
sure the voltage at A2J1 pin 25. A?JL is
located on the AZ assembly, which is the
printed circuitboard attached to the rear of the
center front panel. To service the Azassembly
the center front panel is removed in the follow-
ing manner:

a. Remove the plastic strip on the top of the
front panel.

b. Remove the two screws that hold 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. To re-install the panel reverse the steps for
removing the panel.

When AM, CW is enabled the voltage mea-
sured should be +z.4volts dc. When AM, CW is
not enabled the voltage should be +4.3 volts
dc.

3. If the AM, CW annunciator will not light and
the voltage is incon ecttroubleshoot 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 Assembljt.

N,fPU (Not Phase Pulse) CiO
The following procedure will help to determine if
the "not phase pulse" control signal is being
enabled by the Switch and LED Control Circuits.

If the "not phase pulse" control signal is being
enabled the Q, PULSE annunicator will be
illuminated when the MODE button on the
front panel is pressed.

If the Q, PULSE annunciator will not light
measure the voltage at AzJl pin 43. AZJ Lis on
the A2 assembly, which is the printed circuit
board located on the rear of the center front
panel. To service the A2 assernbly the center
frontpanel is removed in the following manner:

a. Remove the plastic strip on the top of the
front panel.

b. Remove the two screws that hold 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. To re-install the panel reverse the steps for
removing the panel.

When 0, PULSE is enabled the voltage mea-
sured should be +z. volts dc. When ,0, PULSE
is not enabled the voltage measured should be
+4.2 volts dc.

If the 0, PULSE annunciator will notlight and
the voltage is incorrect troubleshoot the Switch
and LED Control Circuits. If the Q, PULSE
annunciator will light and the voltage is cor-
rect troubleshoot the Front Panel Key and
Display Board Assembly"

NAMPU (Not AM Pulse) (7iTll

The following procedure will help to determine if
the "not AM pulse" control signal is being enabled
by the Switch and tED Control Circuits.

1. 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.

1.

2.

3.





SEN$CE SHEET I
R€FEfl Efl GE UP-COilltERSlO?f , TE$T SIGGf AL DQffl'l -
GOIIYERSIO}I AHD PHASE DETECTI}IG c|NGUffS

PRIIIICIPLES OF OPERATION

Gemrd
Senrie Sheet I provides the circuitry for onverting a trO MHz to t'8
GHu microwave t€st signal down to 5 to f Zg, MIlaTet signah of 10

1o f8&) MHg do not have to be down converted. Th€Be signals are
input dirwtly to the IF amplifier.

The 6d0 MHz IN reference signal entere the Carrierr Noi* TestSGt
ftom the reiar panel. The level of thig sigaal is )tl d.Bn. Ttris sigrral
is frttrrd snd amplified to assure a*tl to +SdBmlsveil reqnircd to
drive the omb g€n€raton the cnmb gen€rator is basi€lly a step
reooverSr diode. Its output is a eerie of signals that atre spaced 640
MHz apart An isolator prevents Bignals from hing reflsciled back
to ths comb g€n€rator. A micloryave bandpass fitt€r ig scl€cd via
program or front panel conhol to pass one of the comb lin6. This
comb line is then mixd with tihe microureve signsl qnd€r test
(entnned eom the front panel) to produse an intermediatefrequency
flA) betseen 5 and 1280 MHz. The IF eignal is amplified and fbd
through a lxrwer splitter. One output of the poser splitter goes to the
front pan€il IF OLffPtIT connector. The other output provide on€
input to a mixer/phase detectoa The mixer/phase dets{or cotn-
psres tt-re lFdrgnal ts a rcferenoe B4nal of thesam€ frequency from
an external RF source (or the delayed IF Otn?UI) ts detst th€
phase diffenerrce.

HOHHIBa@arc Fllter
the purpsc of this filter ie to reduce any 12O MHa 5m MHz or ?fl)
MHz rneferene Bpure from the 6f0 If{ Hz I N gignal. The ineertion loss
is approrirno0ely 2 dB.

krer Ampflficr AseemblY

After the bandpaas frtrter, the 640 MHz signal g*s into the All
Power Amptifien Ass€mbly. The pr ser aurplifier hoets the eignal
level to a minimurn of *ffi.5 d3m. A level bstweorr +m.6 and +98
dBm ia rquircd to drive the comb generator. The glw€r amplifrer
has an aurilisry outBut (AUX OUT) that irs available on llre rear
panel (6{{t MHz OffT}. ?he Carder Noise T6t Sctcan be onfifflred
to eupply on€ of the drive eignals (640 MHz) wheo the 64{l MHz Ot ff
is coan€ctod to tlre 640 MHz IN on the rear panel using the cable
assnuator ass€mbly (HP ff?8$00ffi or HP f f?Zg€frm [Option
f40l ) providd with the Carrier Noise Tegt Sct

Comb Generator and feofator

fte next itein in the chain b comb generator Gl. Ilre comb gcnera'
tor is a rtep neoov€fy diodc and usgs the EfO MHz input eigpal to
gcnerate a eeries of harmonice ertending beryond 18 GHa

Theomb g:eneratoris followd by an isolator.fte imlatorprovide
a 80 ohm match to the ougut of tlre comb generator prevanting comb

SERYTCE SH€ET | {@nfd}

line reided by the follosing band pass filters ftom reflecting back
into the omb generator. Ttre isolator erhibits low hsertion, logg
above 6 GHs. Bdow 6 GHz the insertion lms can be as hish as 6 or I
dB. This is not a problem" bowevq, becauee t*re enb linee at lower
frquencie havc Eoro pow€r than the highcr ftequGncx' comb lines.

Hfqosaue $urltcftet and Bm$mr Flften
Following the ieolptor is a rerie of mict.'owaye stritrhe and band-
paae filterr. There is a microwaye swit{h ass@iatcd with each filter.
A stanaad Canier Noie€ Tet S€t has ? ryitche and ? filters.
Depending on the inetmment opti,on number, fewer ewitclr-filt€r
eec.tioqs nay exist

The filtcrs eelwt one comb line (harmonic of 6{{} MtIz) and rei€G{ all
otherc. Reieted &equenciea ere a6enuated atleast,frtdBbdow the
scletsd comb line. The inserti,sn los through thc filter bank is 6 dB
or legs.

tlcronaue tfirer (Usl
The ouSut frou the rnicttwave bandpast frltcrg g06 to the RF port
of the microwave mir€r. Thc signal levd mu$ be a least -20 dBnr.

In bands 2 thrcugh 8, the microwave t€st signd provida the I0
drive argnal to the mixcr. It should be at least ? dBm, but measure
ments nay aleo h done with input levels as low ag -10 dBm with
som€ potential dqradatiou of the noise fl@t-

The microryaye tefteigxrd b mired witr theombline to prodrcean
IF (differenc @rrency[ which g€ to th€ IF amplifier. Ttre IF
freguency is Hwm 5 and t8) MfIa fire instion loss of the
mictowave mixe.r is l{ dB or less The lowet aceBtablc sisnd outof
the mixer is -8il dBm.

In band l, the microwavG tmt sbnal bypaeeee the microwave mirer
and g@ to the IF arnplifrer diHly.l1e optimun microwave tat
dgnal level is 0 dBm (inet6d of gmter thsn ? dBm, neded for
bands 2 through 8J Slbhtlv degradd phase noise 1n{ormance
oosurs with greater than 9 or 3 dBm into the microwave tmt signat
port because of the acti,on of the lfunitnro insi& tfie IF amptifien

lFAmfllfierturempf
fire IF amplifier boosts the signal levGl up toat least 14 dBm. This
eignal drive the IP port of th€ mixer/phare detoctor.. The fre'
qucncX/ into the amplifier rangp fr.m 5 to 180 ltllz.

Porer Spfltrer md tflrcrlPhere Det€cltr
The output of the IF amplifier goes to a pow€rsplitter. The pur1lo{te

of the powar splitt€r is to provide an IF ortput to the front panel.
Thb output is identical in level to the other signal eoming out o'f the
eplitter, which drives tbe l.o port of the mirer/phase detestor. ThiB
level ie sp@ifud to h at least *7 dBm.

SERVTCE SHCET 1 (confd!

ltre RF input to the mirer/phare dctcctor, S to
180 MHa is entcred via tlre ftont pan€t ForB{EE-
sruementE, ilre tryical lwel b 0 dBn; forelibra-
tion, a lower level ounsl is us€d. The lowe levd
signal is ud dsring calibration Eo the Low Noiee
Anplificr is not orrsdriyon. In phaoe noice B€a-
suremmt mode {Ptras€ D€t€ctor Method}, the nirer
phase ddms the RF and [,o srgnals and outpute a
dc signd. Tbb dc output eou thc IF prt of the
mixer/phaee detector has the bas€band noise
eughpos€d on it

Ttre outprrt of the mirer/phaee dAstor gocs to the
AII Low Pags Filter Boad Asssmbly, covsed on
Scrrrice Sheet8.The signal b tften outprt to the A5
Phas€ Lock Board Asscmbly, overed on Sertrie
Sh€ct 3.

AmOptlorf (OphrISl
the AU optioa (Option f80) mergules AM noire
iastoad of phaoe noice. Tlris option bypeoc the
nicrowaye miror and trrka tlre nicnowave tgt
gignal dirwtly into an AIt[ deffior. thc ouftut of
the detector goeo into the A:l Low Paso filter
Board Asse.nbly, ghown on 8eryie Shcd 2.

TROUEI"ESHOOTTIf G

Troublehooting proeedurco ar€ listd on the
sch€matic"

TertEquhmenl
Microwave Synthesizd Source . . .. . . . HP SIIOA
R$'Synthei"fd Signal Generator.. . . . HP 86624

(O$ionO08)
P.ower Mgtgr . . .. .. . ... .. .. . .. .. ......-. HP 186A
Oscilloocope .. .. ... . r. . .,,.. . .. ! ... ...1{P t?{{[}A

(
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SERYICE SHEET 2 (coltfdl ,

:

Low Noise Arnpllfler AeeenrblY

Genoral. Ibe Low Noise Amplifrer Asserubly consists of a pre
ampfiher and a 1pwer amplifier. The.pre-aniplifrer ptovide moet of
the voltage Sain and the pwer.amplifrer provides Ei.a,f0bf the cur'
rent gain for.the ssspmbly. Ttre low noiee aruplifier has gpe gtirnory
input.end oneoutpuq both are 5O(L

Pre-alrpll&r. Ttre input otagp of the low noioe arnptifrer tahe -a
eig1al and omplifie it with a cascod€ input stage conoieting of Ql
ar,a Qe ThiB stage drive Q3. which is a voltqge folloser to buffgr
ttre oritBut of Qf .-Feedbac\, is applieit from t'5e outpui of Qg !o tlru
base of Glz ro allos the inputof'the amplifier.to look like 60 ohms.

El and E2ton the bas€ of Ql and Q5, respectivelyi preventoscilla-
.tions around 6ff) MHz.

Betrpeen Q3 and (!5. there is atong eiSmal gath $3i is eomewhat
induetivc- C? ia physicatly tocat€d halfway along thie path- tt peaks

the &eguenc!' seslxrnse that would cthenpiee b lo* buee of the
inductanc€ -of 

the path, thug flattening the gain beyoni m'MHz-

, --
Power Ann$llcr. ttaneietor; s and Q6 operate siEilarly to the
cassade gnptifi€r
of Qr and.q2.

Q? and Q9,'the.bqiinning of the output ctago of thg Poct6 a.mplifier'
a.u aA"* hv the 4iode chain. Eor ac Purpos€8' tf.rg,inpqta to Q?-a3d
Q9 are ideftical. Q? and q9 are [41th voltagc foll,overs' and drive
tt"lr rwpitive output traasietors Q8 and Q10. 8ff prowide the
prgper olr4rut impedance fo: the circuit- It was seHeil so the output
lor;ks like5O ohms.

TR9UBLES]|OOT|}|G .

T e followine'infonnation ie supplied to"gOsist'in trpubleqbopting
ttre Low Noise /lmplifier Aesbmbly and ihe Front Psnd Key snd
Display Board Assembly.

Teel.Egulpmenl

SERVICE SHEET 2 tconfdl
tow Nols€ AHPLIFIER ASSEIIELY .TFOUqr-ESHOOTING

l. Connect a 6,[O MHz bpecfurally pure sistnsl to the 6.{0 MHz rear
panel inpuL

2" Connec{, a l0 GHz eynthesir€d signat at s lsvel of f fQ dBm 0p the
MICROWAVE TESI STGNAL INPLTT connector on the front
panel.

3. &nnect a 4m, I MHz synthesizd eignal at a level of -4O dBm to
t}re 5-1280 MHz INPUT connector oa the front panel-

4- Set the Cannier Noise Test Set ag follows:

illasuremeotmode .....O. CW
BAND Rance .. .. .8.32 to 1O.68 GHz

5. Remove the top cover of i,l.e Canier Noise Test Seu

6. Dieconnect the input cable (Wl$) m the Low Noise Amplifier.
connect an sMc{m) to BNC (0 adapter to the cabte (w101'

Conoect a BNC cable from the adapter to a spectrum anr{lyzer.

7. V€rify that thefe is a l0t) kHz beat notc. Adiust the spectrurn
andyzer display to measure the level of the lfit kHz beat notr.

The input power level to the Low Nois€ Amplifiet should be: -48
d8m typical

If the power level measqred ie belour the typical value. troublq
shoot th" I-o*,Pags Ftlter on Service Sheet 2- lf the meesdred
pwer is corrcct, go to otep 8.

8. Rcconnect thc input cable (wlol to tlre l^ow Noiae noplifien

9. Gonnect the output connector (J2) on the Low Noiee Amplifrer to
.a spetrum dnirlyzer. Measure the o.utput powe.3 of lhe low
Noise Ampli6cr- Theerutput, power ehould b€ 4odB higher'tlran
tlre input powef.

Theoutputpqw.erlevel of the [.ow Noieo Arnplifrerohould beas
follows: -8 dBtu Epical

tf the output pgwer level measured ie the typical value the [.ow
Noisc Agplifrerif opera!,ing ptoperly.:Ifthe rneasur€d lrower is
incorrct go.to titep 10.

SERYICE SHEET 2 {contUt
' L2. Meaoure the voltage peak-to-peak at TPI and 'fP,t ueing an

oscilloscope set to A0gqpting. The voltage measqred should be

aa follows:
TPI = 155 mVpp

. . 
' 

TP4 =.255 mVpp

Uee the voltages moariufcd.to ieolat€ the failure to a partieular
section of the [.ow Nois€ Amplifrer.

Disconoect the inputcable to the Low Nois€ AmPlifier- Uee the
following table of transistor base voltages to ieolate the failure
oo the Low Noise Amplifrer.

Tnnrlslor

el
Q2
Q$
Qrr
El6

Q?
QI
(rr
Qro

8rrs fdlrgc

+?.6 Vdc
+S.l ltdc
+t{.7 Vdc
+t{.OVde
+3.9 Vdc
+1:J.9 Vdc
+1.3.1 Vdc
+ll.l Vdc
+ lt.O Vdc

FROf{T PANEL K€Y ANO DISPLAY BOARD
AS$EI'8IY TROUBLES}I OOTING

The following table can be uced to verify propqr operatiqn of the A2
Front Panel Key and Display Board Assembly. When an rimnuncia'
to5 tg turned on. using the MODE ewitctr on tlui tlont_panel, the
typiial transiBtor voltages ohould be as ehown in'the table bblow.

(;;

a r3.
.I '.'

P'O Ff,ONT PAi{EL I(EY AND DISPLAY AOARD ASSEMALY

General. This asiemblv prpvidee the drive signals for tihe relays on j' 
' "

the [.ow Pasi Filter Board Aesembly- A negqtive current is !!re
d uced.to e!.i_rhhatc.any dc offeet in the phase lck loop when making .

a puld iu!4luremenq tbis counteracts a faitive current intrq. '';
duced by the A5 P.hase Lock Boarld'

Relay Drlre;a Qf , Q2 and QB provideTTllevels thatare used'by the

decders UIA r"O Uf n- ftn and UIB provide the input ts relay
atl""t" uin and uZB' ugA and uZB provide the drive eigrrale'for
relaye eSKf and AgKz on the Lorry Pss Filtcr Board Assembly- 

.

Bslance Clrguft. The balasce cireuit sums in a negative curtpnt el :.
the output of an internal mixer/phase de-tector whqn -*Tq'3:
;"i""d -ogptn*ent" $lhen QZ i,s turned on'it{urne e4. ffl:{:!.
ilt* 8r "a,'wittt 

QSon """t"rrl 
flosts thP"g-\ {!e qnd F$' -ry12i j:.,

and Rlb mntfol the imountof curient that is addcd to tbe phase lirctj'': :

f*p. nig i" a" internal adiuetmeat ard should only have.to be Tt $-p, i:ri,
nr."* Rl? is a front pao.t.adiugtment ryhich may have to $;i;'
adjust€d ehcb time a'prlsed measuremqnt is mode.

Figure 04. Front Ptml Ksy end 0trphy Sosfd Ascsobly 0oarponmt tocttlsls

lt' , i',

Z ' .l:
ti . t' .'..'

S!' ''otit"- '""'i"r'-r'
'.r.Lt t'

-., F1 ',A3 ASSEMBLY)

Flgure 8.5. Law Pas Flller Soard f,ssqmbly Compql .Gd lostlem
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+1-3

+4.2
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+1.2
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+gI
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fJ. Trsrcictrbfcr S= F'ETesorao

C = Tral6rirrlrolhcrrr (i '- FFlTgofclo Turn off the carrier Noise Test set. connect an sMC (0 50 ohm
t€rmination to the output connector (J2) of the Low Noiee

I l. Bemove the eirscrews that hold the [aw Noise Amplifier boord
' in the hogsing. Putl the [.ow Nois€ Anplifrer board ou!'of the

i ' housing. Flacd an insutating gur{ace un69j gtrg hqrd to kbep it
' 

'. - frqm shorting osl Turn the Cohier Nojee T€€t St on

::-

L Relerence Up-Conversion. Teea Sigpd

I oown-Gonuersron and- Phase o#ffil[ttfiH+
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Figure 8-14. HP-IB Inlerconnect Board Assembly Componenl Locations

A2 ASSEMBLY

Figure 8-15. Front Panel Key and Display Board Assembly Gomponent Locetl6ns
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HP LL729L

SERVICE SHEET 5 (cont'd)

Turn the Carrier Noise Test Set off and disconnect
the fiming Pod.

Reset the Diagnostic Switch A9S2 to the Normal
Operation position shown below:

0iagnostic Switch SZ llormal 0peration Logic Leuel

1

2

3

4

1

1

1

1

Service

Taile 8-7. Signatures lor Uerifying tllcroprocessor, [0lll, ffAtil and Dala Buller 0peralion

Pin u3 U4 U5 U7 u8 ur6 ur7 ur8 u36 u37

1

2

3
4

5
6
7

8
I

10

11

L2

13

L4

15

16

L7

18

19

20
2L

22
23
24
25
26
27
28
29
30
31

32

5A86
60H5
00H6
AF9P
H826
CP56
LP44
9900
7997
718N
91C9

FH2O
HA4H
HCAH
5U7U
C8H9
4C46
1HUz
PO4P

UHUl
ACUH

"yo

:

U9U8
5A86
60H5
00H6
AFgP
H826
CP56
LP44
9900
7997
718H
91c9

FH20
Hl\4H
HCAH
5U7U
C8H9
2P:r

:

:
0000

9900
LP44
CP56
H826
AF9P
00H6
60H5
5A86
c320

ACUH
1HUz
2567

U9U8
4499
4732
F69F
83F2
6386
4A9C
9U26
630C
55F6
3915

8AFA
UHUl

PO4P

UHUl

H826
AF9P
00H6
rTu

rHCU
3361
u1t

:

:

:

uTt

rniu
lHCU
F69F
4732
2567
4A99
U9U8

0000

zPC1
lHCUtTt

4C46
3A56
lHCU

"1"

PO4P

UHUl
UHUl

lHCU

0000
H826
UHUl
CP56

LP44

g'

9900

ti+q

CP56
UHUl
H826
oTo

:

:

UHUl
sAFA
3915
55F6
630C
9U26
4A9C
6386
83F2

83F2
6386
4A9C
9U26
630C
55F6
3915
rTo

:

UHUl
7997
718H
91C9
FH20
HA4H
HCAH
5U7U
c8H9

83F2
6386
4A9C
9U26
630C
55F6
3915
rTo

:

:
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Figure 8-18. HP-fB Interconnscl Board Assembly Component Locations







HP LL729C

SERVICE SHEET 6 (cont'd)

Service

Table 8'l 0. Slgnatures Uerifying Microproeessor and Relay Circuitry 0peration 12 of 3l

Table &10. Signalures Ueritylng Mlcroprocessor and Belay Circuitry 0peration t3 of 3l

Turn the Canier Noise Test Set off. Disconnect the fiming pod.

Reset the Diagnostic Switch 52 to the nomal operation position shown as follows:

0iagnostic Switch S2 lformal 0peration Logic Leuel

1

2

3

4

1

1

1

1

Pin u25 u26 u27 u29 u30 u3l u38 u4l

1

2

3
4

5
6
7

8
9
11

L2

13

L4

15

16

T7

18

19

H344
UFsF
9130
8A90
F4U9
HP61
HUHg
PPFT
4H18

F5H3
1P1U
586A
A55P
O9AA
HPCP
7097
5C41

3819
673F
9130
8490
28H1
2F86

HUHg
PPFT
HlOU

8494
1P1U
586A
HUCg
2077

HPCP
7097

AHFC

1P1U
5864

79C0

9130
rTo

HUHg

"Tt

Hpcp
7097

28H1

356P

"1.n

FZOO

2077

gHFS

UHUl
9130
7097
8490
HPCP
HUHg
586A
PPFT
lPlU
83F2
6386
4A9C
9U26
630C
55F6
3915

8AFA
u585

oT'

{o:n

Pin u42 u43 u44 u47 u48 u49 u50 u54 u55 u56 u57

1

2

3

4

5

6
8

10

11

t2
13

L4

UFsF

prps

8494

sfIzc

OgAA
L4L5

F4U9
H946
46UP
7A'83
673F
992C
8494

I 
n*o

l'*t
lr*o
Hpcp

HUHg

5a

grgo

7097

gAgo

HPCP

nuHg

586A

9130

7097

gAgo

HPCP

HUHg

586A

9130

7097

sA90

HPCP

HUng

586A

09AA

1415

"1n

Hg+e

673F

zesg

ult

u{'
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Figure 8-21. Fronl Panel Key and 0isplay Board Assembly Component Locations









HP LL729C Appendix A

APPENDIX A
Phase Noise Measurement Gorrection Factors

Once the phase noise measurement system is set up, calibrated and the signal at the
NOISE SPECTRUM OUTPUT is measured on a spectrrrrn analyzer, correetionfactors are
added to express the output in terms of J (0. x(f) is defined as follows:

t(f): power density (in one phase modulation sideband)

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 ie not necessarily equivalent to the noise
bandwidth. It is possible for a spectrum analyzer to have a resolution bandwidth which
equalsthenoisebandwidth. The FastFourierTbansform(F.E.T.) sirectrum analyzeris one
example where the resolution bandwidth of the spectrum analyzer equals the noise band-
width. The noise bandwidth is defined as the banduridth of an ideal rectangular filter

aving the same power response as the actual IF filter in the spectrum analyzer. The
definition of J (f) requires normalization of the single sideband phase noise to an equival-
ent 1 Hz noise bandwidth. For a frrst approximation, most Hewlett-Packard Bpectrum
analyzers have a noise bandwidth approximately l.2times the nominal S dB resolution
bandwidth setting. Therefore the resolution bandwidth multiplied by L.2is 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 : 10log[(BW Y.l.Z)/tHzl.

where: BW is the resolution bandwidth in Hzthatthe spectrum analyzer is set to during
the measurement.

Therefore, theresolutionbandwidth usedto makethephasenoisemeasurementis normal-
ized to a1-}Iz equivalent noise bandwidth by the following equation:

Correction factor to convert the spectrum analyzer's resolution bandwidth to a 1 Hz
equivalent noise bandwidth : 10log (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 equiualent noise bard,width shquld be rneasured.
Hewlntt-Packard, has an application rwte that d,escribes lww to measure the
equival.ent noise band,wid,th. To receiue the applicotion note order AN 150-4
using part nurnber HP 5952-1147.
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Appendix A HP LL729C

CALIBRATION ATTENUATION
The response 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 Kd is determined. Kd
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
lowerlevel signals, nothigh level beatnotes. Also, best accuracyis obtainedifthe 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 ealibration the
attenuation is removed and a noise measurement is made. The amount of attenuation
added during calibration must be subhacted from the measured noise level.

J (f) coNvERsroN FAcToR
T\vo 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, K0 that is called the phase detector
constant. This K0 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 KS phase
constant or V peak. The value of K6 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:
t/lxV rms" is used to cprrect the spectrum analyzer reading. The preceding equation
expressed logarithmically to correspond to the power readings on the spdctrum analyzer is
as follows:

1o log(v'"t' 

= 

il ili'6;T'r',H s 6/qz

The logarithmically expressed equation shows that the spectrum analyzer display is 3 dB
less than the peak signal. Since J (0 is the ratio of the power in one phase modulation side
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 are in phase quadrature and the sum product is 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 mpt:

The energyinthephasemodulationsidebands ofthereference signal, is atleast
15 dBm lower, than the energy in the phase modulation sidebands of the test
signal.

A-2



HP LL729C Appendix A

NOTE
Wh,en the noise of the reference signal is less than 15 dB bel,ow the test
signal, the rneasurement etor will houe to be determined. To determine the
rnecrsurernent enor, use the following formula:

error (dB) - l0log (1 + antilog
tref- tdrt

10

t ,"f : noise power of the reference
t d,rr: noise power of the deuice und,er test

The error has been tabulated in the follawing table for seueral ualues of the
noise power differences.

t drt - t r"f (dB) 0 1 2 3 4 5 10 15

correctian (d,B) 3.0 2.5 2.7 1.8 7.5 7.2 0.4 0.2

The output of tJre mixer is then the spectral density of the phase modulation sidebands on
the test signal frequency whieh is called Sg(f). A more familiar quantity is the ratio of the
energy in one phase modulating sideband to total power in the test signal, J (0. To convert
from Sd(fl to , (D we use the following equation:

.c(f) = r/2SOG)
Therefore another 3 dB is subtracted from the measured noise power level.

The total .C (f) conversion factor is -6 dB. For the J (0 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 rrns value of the average noise (typically
about 1.05 dB lower).Thelog shapingtends to amplifunoisepeaks less than therestof 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. T.he correction of 2.5
dB is 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 frnd 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 J (f) : -20log (forlf"a)
where:

f"4 is the modulating frequency used to calibrate the frequency discriminator.

fo6 is the modulating frequency where the phase noise information is desired (offset
frequency from the canier).
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FREQUENCY DISCRIMINATOR CORRECTTON FACTOR (contd)
After the frequency discriminator is calibrated at one frequency (f"j and the phase noise
information is measured at the desired offset frequency from the carrier (fog), ttre correction
factor is calculated. Insert the calibration frequency (fcail and the modulating frequency
offset (fo$ 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 forceg the voltage controlled oscillator (VCO) to phasetrack the
1efe1gnce for frequency offsets less than the bandwidth of the phase ti"t l,oop. Thistracking insidethe r-hase lockloop bandwidth results in suppression of phase noise at theoutput of the phase detector. Thls nronerty normally limits a phase noisl m;asurement tooffsets from the carrier greater than the loop Uanawiatn-Ho*".r"", the Carrier Noise Test
Set enables the Phase Lock Loop to be charicterized. ffi"t trr" pnase lock i"rp i" charac-t'enzed'the bandwidth of the phase lock loop and the amooot ofioise 

"opp"""Jion 
withinthe phase lock loop can be determined

The Carrier Noise Test Set's Loop Test Port Input allows a signal-for example, a randomnoise source, a tracking generator or a variabG freqoen"y siie wa.re-t"U" ippfi"d to theloop' Then, bv measulng lhe response of the roop ioiri" srgnal being i"p"iit" transfercharacteristic ofthe.phaselo_ckloop can bedetermlined. Duringcharacterization, theVCOand reference remain locked and in quadrature; that i", irr"i"op i" ;t-;;;;red in thesame state that it was in during the phase noise measurlment.

The characteryzed,phase lock loop viel{s two important pieces of information, the phase
lock loop bandwidth and the amount of noise sup-pres"io;witlrin tf,e pfrase rocl loop. Theloop bandwidth designates the offeet frequenci-ei r* 

"'ni"rr "" """Jo*t"a prr.r" noisemeasurement can be made. The measured_Ioop_norFe suppression versus offset iTequency is
used to conect the value of noise measured on the device under test, when the measurementwas 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 signal input at the LOOP TEST PORT IN connectoris from a random noise source or a tracking geierator:

l' Calculate the nominal loop bandwidth using one of the following formulas. The for-mula used will depend on the method used for pir"" locking.

nominal loop bandwidth -
LBF X faot

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 L07 Hz.)

nominal loop bandwidth -
(Using the DC-FM of the
5 to L280 MHz tunable
source for phase locking)

LBF X FM peak deviation

103

LBF - Lock Bandwidth Factor
fdut : Frequency of device under test

Appendix B
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Withthenominalloopbandwidthknownitwillbeeasiertosetthecontrolsonthespectrum
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 noige 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 fhase noise measurement.

3. Using a random noise source or tracking generator, input a signal at the I-/OOP TEST
PORT IN connector, on the rear panel of the Carrier Noise Test Set. Adjust the input level,
so the front panel phase lock indicator displays the center green LED with a red T.trlD on
either side.

4. ConnecttheLOOPTESTPORTOUTconnector,ontherearpaneloftheCarrierNoise
Test Set, to a spectrum analyzer with an appropriate frequency range and bandwidth.
Adjust the spectrum analyzercontrols, such as frequency span, to view the loop tranefer
characteristic. The nominal loop bandwidth, calculated in step 1, should give a good
indication of where to set the frequency span.

5. Determine the amount of noise suppression using the following example:

Figure D-l shows a typical phase lock loop transfer characteristic, with a
bandwidth of about 90 flz. 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:
loop suppressed noise:

actual noise level:

-90 dBe/Hz
+20 dB

-70 dBc/Hz

10 dB/division

25 50 75 100 125
Frequency (Hz)

Figure B-1. Typical Phase Lock Loop Filter Transler Gharacteristic.
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PROCEDURE

Use the following procedure when the signal input at the LOOP TEST PORT IN connectnr
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.

nominal loop bandwidth -

(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.)

nominal loop bandwidth -

LBF X fa,rt

1010

LBF X FM peak deviation

103

(Usins the DC-FM of the
5 to 1280 MHz tunable
source for phase locking)

LBF: Lock Bandwidth Factor
fdut : Frequency of device under test

With the nominal loop bandwidth known it will be easier to set the controls on the spectrum
analyzet 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 phase lock
indicator displays the center green LED with a red LED on either side.

4. Connect the LOOP TEST PORT OUT connector, on the rear panel of the Canier 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}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 suppression correction is
added to this number, yielding the actual phase noise of the device under
test at aL0Hz offset

measured noise level: -90 dBc/Hz
loop suppressed noise: +20 dB
actual noise level: -70 dBc/Hz
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