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Safety Considerations HP 11729C 

SAFETY CONSIDERATIONS 

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

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

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

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

WARNINGS 

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 addition, verify that a common ground exists 
between the unit under test and this instrument 
prior to energizing either unit. 

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

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

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

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

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

Capacitors inside the instrument may still be 
charged even if the instrument has been discon­
nected from its source of supply. 

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

SAFETY SYMBOLS 
y \ 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. 

- i - Indicates earth (ground) terminal. 

WARNING 

CAUTION 

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 
and met. 

n 
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1I729C CARRIER NOISE TEST SET 

HP11729C 

C 1 ) ) 
CABLE AND ATTENUATOR 

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

;d#^ 

POWER CABLE 

SMA TERMINATION 

| % f # i 

BNC TERMINATION 
The 50O termination is in­
stalled on the IF OUTPUT 
port as shown in the photo­
graph. 

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

1-0 
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SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION 
This manual contains information required to 
install, operate, test, adjust and service the Hewlett-
Packard Model 11729C Carrier Noise Test Set. 
Figure 1-1 shows the Carrier Noise Test Set with 
all of its externally supplied accessories. 
The Carrier Noise Test Set Operating and Service 
manual has eight sections. The subjects addressed 
are: 

Section I, General Information 
Section II, Installation 
Section III, Operation 
Section IV, Performance Tests 
Section V, Adjustments 
Section VI, Replaceable Parts 
Section VII, Manual Changes 
Section VIII, Service 

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

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

1-3. SAFETY CONSIDERATIONS 
This product is a Safety Class I instrument, that 
is, one provided with a protective earth terminal. 
The Carrier Noise Test Set and all related docu­
mentation should be reviewed for familiarization 
with safety markings and instructions before 
operation. Refer to the Safety Considerations page 
found at the beginning of this manual for a sum­
mary of the safety information. Safety informa­
tion for installation, operation, performance test­
ing, adjustment, or 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: OOOOAOOOOO. The first four digits and the 
letter are the serial number prefix. The last five 
digits are the suffix. The prefix is the same for 
identical instruments; it changes only when a con­
figuration change is made to the instrument. The 
suffix however, is assigned sequentially and is 
different for each instrument. The contents of this 
manual apply directly to instruments having the 
serial number prefix(es) listed under SERIAL 
NUMBERS on the title page. 

1-5. MANUAL CHANGES SUPPLEMENT 
An instrument manufactured after the printing of 
this manual may have a serial number prefix 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 Changes supplement. The supplement 
contains "change information" that explains how 
to adapt this manual to the newer instrument. 

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

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

1-6. DESCRIPTION 
The Hewlett-Packard Model 11729C Carrier Noise 
Test Set is an integral part of a phase noise mea­
surement system. 

The Carrier Noise Test Set can perform the follow­
ing operations: 
• Up converts an external (or internal) reference 

signal. 

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

mediate frequency (IF). 
• 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. 

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

With the addition of Option 130 the Carrier Noise 
Test Set is capable of detecting the signal under 
test for making AM noise measurements. 
The Carrier Noise Test Set can be used in two 
methods of making phase noise measurements: 
• Phase Detector Method 
• Frequency Discriminator Method 
The number of drive signals required for the Car­
rier Noise Test Set to be completely operational 
depends on the phase noise measurement method 
used and the frequency of the signal under test. 
The drive signals are supplied from an external 
RF source.In addition to the external RF source, 
one of the drive signals (640 MHz) can be supplied 
by the Carrier Noise Test Set. The Carrier Noise 
Test Set can be configured to provide an internally 
generated 640 MHz signal; the 640 MHz signal is 
available by connecting the provided cable-attenu­
ator assembly (HP 11729-60096 or HP 11729-60098 
[Option 140]) between two rear panel connectors. 
The absolute system noise floor will be degraded 
close-in to the carrier when using the internally 
generated 640 MHz signal, compared to the 640 
MHz signal being supplied by the HP 8662A Syn­
thesized Signal Generator. 
The following table lists when the drive signals 
are required: 

Drive 
Signals 

Fixed 
640 MHz 

Tunable 
5 M H z -
1280 MHz 

Phase Detector 
Method 

Frequency Range of 
Signal Under Test 

10 MHz to 
1.28 6Hz 

Not 
Needed 

X 

1.286Hz to 
18 6Hz 

X 

X 

Frequency 
Discriminator Method 

Frequency Range of 
Signal Under Test 

10 MHz to 
1.28 6Hz 

Not 
Needed 

Not 
Needed 

1.28 6Hz to 
18 6Hz 

X 

Not 
Needed 

X = Drive signal is used. 

1-2 

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

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

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

The Carrier Noise Test Set is compatible with HP-
IB to the extent indicated by the following codes: 
SHI, AH1, T5, TE0, L3, LEO, SRI, RL1, PP l , DC1, 
DT0, and CO. The Carrier Noise Test Set interfaces 
with the bus via three-state TTL circuitry. An 
explanation of the compatibility code can be found 
in IEEE Standard 488 (1978), "IEEE Standard 
Digital Interface for Programmable Instrumenta­
tion" or the identical ANSI Standard MC1.1. 

1-7. OPTIONS 
1-8. Electrical Options 
Option 003. Option 003 has two bands installed, 10 
MHz to 1.28 GHz and 1.28 GHz to 3.2 GHz. 

Option 007. Option 007 has two bands installed, 10 
MHz to 1.28 GHz and 3.2 GHz to 5.76 GHz. 
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Electrical Options (cont'd) 
Option 011. Option 011 has two bands installed, 10 
MHz to 1.28 GHz and 5.76 GHz to 8.32 GHz. 
Option 015. Option 015 has two bands installed, 10 
MHz to 1.28 GHz and 8.32 GHz to 10.88 GHz. 

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

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

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

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

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

1-9. Mechanical Options 
The following options may have been ordered and 
received with the Carrier Noise Test Set. If they 
were not ordered with the original shipment and 
are now desired, they can be ordered from the 
nearest Hewlett-Packard office using the part 
numbers included in each of the following 
paragraphs. 

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

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

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

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

1-10. ACCESSORIES SUPPLIED 
The accessories supplied with the Carrier Noise 
Test Set are shown in Figure 1-1. 

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

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

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

c. 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 
461 RE02. 

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

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

e. A 50X1 SMA termination is supplied to be 
connected to the 640 MHz OUT connector on the 
rear panel. For proper operation of an amplifier, in 
the Carrier Noise Test Set, the termination must 
be in place when the 640 MHz OUT connector is 
not being used. 

1-11. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED 

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

If desired the 640 MHz drive signal can be supplied 
by the Carrier Noise Test Set. On the rear panel of 
the Carrier Noise Test Set the 640 MHz OUT con­
nector is connected to the 640 MHz IN connector, 
using the cable-attenuator assembly (HP 11729-
60096 or HP 11729-60098 [Option 140]) supplied 
with the instrument. The absolute system noise 
floor will be degraded close-in to the carrier when 

1-3 
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EQUIPMENT REQUIRED BUT NOT 
SUPPLIED (cont'd) 
using the internally generated 640 MHz signal, 
compared to the 640 MHz signal 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 
8662A or 8663A Synthesized Signal Generators. 
Also listed are the cables necessary to connect the 
Carrier Noise Test Set to a spectrum analyzer. 

HP 
Part No. 

11170B 

11170C 

Description 

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

BNC(M)-BNC(M) 
(48 inches) 

Use on Carrier 
Noise Test Set 

5 to 1280 M H z 
I N P U T 1 
640 MHz IN 
FREQ-CONT DC-FM 
FREQ-CONTX-OSC 
NOISE SPECTRUM 
<10 MHz OUTPUT 
< 1 MHz O U T P U T 1 

Table 1-1. Specifications (1 of 2) 

Electrical Characteristics 

TEST SIGNAL 
Frequency Range 1 

B a n d Center 
Frequencies 

IF OUTPUT 
Bandwidth 
Level 

AM NOISE DETECTION 
(Option 130) 

Frequency R a n g e 

Input level 

A M Noise Floor 

Offset from Carrier (Hz) 
Ik 

10k 
100k 

[ 1M 

RESIDUAL NOISE 
Offset From Carrier(Hz) 

10 
100 
Ik 

10k 
100k 

1 1M 
*In eight (8) bands, excluding ± 5 MHz ar< 

Performance Limits 

10 MHz to 18 GHz 

1.92 GHz 
4.48 GHz 
7.04 GHz 
9.60 GHz 

12.16 GHz 
14.72 GHz 
17.28 GHz 

5 MHz to 1280 MHz 
+7 dBm Minimum 

10 MHz to 18 GHz 
0 dBm to +18 dBm 

AM Noise (dBc/Hz) 
-138 
-145 
-155 
-160 

dBc/Hz 
-115 
-126 
-135 
-142 
-151 
-156 

:>und band center frequencies. 

Conditions 

External low-pass filtering may 
be required for test signals 
<20 MHz and ±20 MHz around 
band centers 

At -flO dBm input level 

With a <1.28 GHz input signal 

1-4 
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Table 1-1. Specifications (2 of 2) 

[ 

Electrical 
Characteristics 

1 RESIDUAL NOISE (cont'd) 

Offset From Carrier (Hz) 
10 

100 
Ik 

10k 
100k 

IM 

GENERAL 

Line Voltage 

Line Frequency 

Power Dissipation 
Temperature: 

Operating 

Weight: 
Net 

Dimensions2: 
Height 
Width 
Depth 

Remote Operation 
(HP-IB)3 

IEEE STD 488-1978 Compati­
bility Code: SHI, AHl , T5,TE0, 
L3, LEO, SRI, RL1,PP1, DCl , 
DT0,C0. 

ELECTROMAGNETIC 
COMPATIBILITY 
Electromagnetic 
Interference 

1 

Performance Limits 

dBc/Hz 
-90 
-105 
-115 
-127 
-137 
-142 

100,120,220 or 240V 
(+5%,-10%) 

48 to 66 Hz 

75 V\A maximum 

0 to + 55°C 

10.4 kg (23 lb.) 

99 mm (3.9 in.) 
425 mm (16.8 in.) 
551 mm (21.7 in.) 

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. 

Conditions 

With a 10 GHz input signal 

2For ordering cabinet accessories the module sizes are 3-1/2H, 1MW (module width), 20D. 

3The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard's implementation of IEEE STD 488-1978, "Digital Interface for 
Programmable Instrumentation." All front panel functions with the exception of the line switch are HP-IB programmable. 
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