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The Calibration Guide

This calibration guide provides procedures for testing all of the HP 70340A
or the HP 70341A Signal Generators’ warranted specifications. All required
manual and automated adjustment procedures are also provided for these
instruments.

HP 703414 calibrations are incorporated into the procedures. In most

cases the procedure for the HP 70340A precedes the procedure for the HP
70341A. If you are testing an HP 70341A only, use the procedure to setup the
test equipment and preset equipment, then proceed to the portion of the
procedure specifying either the HP T0341A or the frequency range 0.01 o0 1
GHz.

1

www.valuetronics.com



In This Book

This book contains the information required to verify and adjust the
performance of your Signal Generator.

“Performance Tests” contains procedures which verify all of the instrument
hard specifications. A subset of these procedures (as listed in the beginning of
the chapter) are sufficient for incoming inspection of the instrument.

“Manual Adjustment Procedures” and “Automated Adjustment Procedures”
contain the procedures for adjusting the Signal Generator after certain repairs
and for improved performance.

The “Recommended Test Equipment” table contains a list of the equipment
hecessary for the procedures, along with critical specifications and
recormmended modsls.

The “Test Records” chapter contains the worksheets for recording
performance test values. Thereis a separate fest reccrd for each of the four
Signal Generators covered in this book. The test record should be treated as a
master; copies should be made where actual records are kept.

“Specifications” contains a list of the specifications and supplemental
characteristics for each instrument: HP 70340A and HP 70341A.

iv

www.valuetronics.com



Contents

I. Performance Tests

Introduction . . . . . . . . . . L. 1-2
Test Records . . . . . . . . . . .. ... .. .. i-4
Calibration Cyele . . . . . e e e e 14
Recommended Test Eqmpment ........... 1-4
Test Setups . . . . . . . . . . . ... ... 1-4
Incoming Inspection . . . . . . . . . . ... ... 1-5

HP 70340A (1t0 20 GHz) . . . . . . . . .. .. 1-5
HP 70341A (01 to 2 GHz) . . . . . . . . . ... 1-5

The Signal Generator Self Test . . . . . . . . . . 1-6
i the Procedure Fails . . . . . . . . . . .. ... 1-7

Frequency Range and Resolution . . . . . . . . . . . 1-8
Specification . . . . . . . . . .. ... ... 1-8
Recommended Equipment . . . . . . . . . . ... 1-8
To Set Up the Equipment . . . . . . . . . . . .. 1-9
To Check Frequency Resolution . . . . . . . . . . . -10
To Check Frequency Range . . . . . . . . . . . .. -10
If the Procedure Fails . . . . . . . . . . .. . .. -11

External ALC . . . . . . .. oo oL -12
Recommended Equipment . . . . . . . . . . . .. -12
To Set Up the Equipment . . . . . . . . . . . .. -13

To Level the Signal Externally . . . . . . . . . . .
To Verify External Leveling . . . . . . . . . . . ..
If the Procedure Fails . . . . . . . . ... . ...
Maximum Leveled Power . . . . . . . . . . . . . ..
Recommended Equipment . . . . . . . . . . . ..
To Set Up the Equipment . . . . . . . . . . ...
To Measure Maximum Power at 1 GHz . . . . . . . .

r—
b

MMWMWH!-‘JFHHHHH
1

= bl et

()] (WAL

1
pok od et
~3 O ¢

GHz: . . . . ., i-18

To Measure Maximum Power between 18 GHz and 20
GHz: . . . . ., 1-18
To Measare Maximum Power for 0 0ltot GHz . . . . 1-19
If the Procedure Fails . . . . . . . . . . . . . .. 1-21
Vernier Level Accuracy and Flatness . . . . . . . . . . 1-22
Recommended Equipment . . . . . . . . . . . . . 1-22
Contents-1

www.valuetronics.com




Recommended Test Equipment Tabie

To Set Up the Equipment . . . . . . .
To Measure Vernier Level Accoracy . . . . .
To Check Flatness . . . . . . . . . ..
If the Procedure Fails . . . . . . . ..

Low Level Accuracy and Flatness {Option 1E1 Only)

Recommended Equipment . . . . . . .

To Set Up the Equipment for Levels from —24 dBm to

+5dBm . .. L .0 L0 L 0oL,

To Measure Level Accuracy from ~24 dBm to +5 dBm

with a Power Meter . . . . . . . . .

To Establish References at ~14 dBm and +5 dBm with a

Power Meter for Level Flatness . . . .

To Set Up Equipment for frequencies below 1 GHz and

levels from —34 dBm to ~90 dBm . .

To Measure Relative Level Accuracy below 1 GHz from

-34dBm to -90dBm . . . . . . .

To Establish Relative References below 1 GHz at —90

dBm for Level Flatness . . . . . . .

To Set Up Equipment for Frequencies above 1 GHz and

levels from —34 dBm to —90 dBm

To Measure Relative Level Accuracy above 1 GHz from

~34 dBm to -90dBm . . . . .

To Establish Relative References above 1 GHz at ~90

dBm for Level Flatness . . . . .

To Calculate the Actual Power Levels from 34 dBm to

-90dBm . . . . . .. .. .. ..

To Calculate Actual Power Levels for Flatness

To Caleulate Flatness from 0.01 to 1 GHz

To Calculate Actual Power Levels for Flatness

To Calculate Flatness from 1 to 20 GHz
Ifthe Procedure Falls . . . . . . . . .
Harmonics . . . . . . . . . . . . . ..
Recommended Eqmpment .......
To Set Up the Equipment . . . . . . .
To Measure 2nd Harmonic Level . . . .
If the Procedure Fails . . . . . . . . .
Single-Sideband Phase Noise . . . . . . .
Recommended Equipment . . . . . . .
To Setup the Equipment . . . . . . . .

To Setup the Spectrum Analyzer and Carrier Noise Test

=

1-38
1-39
1-49
1-40
1-40
1-41
1-42
1-42
1-43
1-44
1-48
1-47
1-47
1-48

1-49

Contents-2

www.valuetronics.com




Recommended Test Equipment Table

To Calibrate the System . . . . . . . . . . . . .. 1-49
To Phase Lock the Sources . . . . . . . . . . .. ... 1-50

To Measure Phase Noise at 100 Hz, 1 kHz, and 10 kHz
Offsets . . . . . . . . . L. 1-51
To Calculate Phase Noise for 2 Dynamic Signal Analyzer  1-52
To Measure Phase Noise at 100 kHz Offset . . . . . . 1-52

To Calculate Phase Noise for an Analog Spectrum

Amalyzer . . . . . .. .. L. 1-53
To check Single-Sideband Phase Noise at 18 GHz . . .  1-53
Dynamic Signal Analyzer Phase Noise Calculation: .  1-54
Spectrum Analyzer Phase Noise Calculation: . . . .  1-54

To check Single-Sideband Phase Noise at 500 MHz (HP
T0341A Omly) . . . . . ... 1-54
Dynamic Signal Analyzer Phase Noise Calculation: .  1-54
Spectrum Analyzer Phase Noise Calculation: . . . . 1.55
If the Procedure Fails . . . . . . . . . . .. ... 1-55
Non-Harmonic Spurious Signals 3 kHz to 30 kHz . . . .  1-56
Recommended Equipment . . . . . . . . . . ... 1-58
To Setup the Equipment for 17.005111 GHz . . . . . 1-57
To Calibrate the System . . . . . . . . . . . . .. 1-58
To Phase Lock the Sources . . . . . . . . . . ... 1-59
To Measure Spurious Response at 17.005111 GHz . . .  1-59
To Calculate Actual Spurious Signal Level . . . . 1-680
To Set up and Calibrate the System for 17.501777 GHz 1-61
To Phase Lock the Sources . . . . . . . .. . ... 1-62
To Measure Spurious Response at 17.501777 GHz . . .  1-62
If the Procedure Fails . . . . . . . . . .. . ... 1-63
Non-Harmonic Spurious Signals >30 kHz ........ 1-64
Recommended Equipment . . . . . . . . . . .. . 1-64
To Setup the Equipment . . . . . . . . . . . ... 1-65
To Check for Spurs from 1020 GHz . . . . . . . . 1-66
To Check Spurs from 0.01 to 1 GHz (HP 70341A Only) 1-67
If the Procedure Fails . . . . . . . . . .. . ... 1-69
Pulse On/Off Ratio . . . . . . . . .. . ... ... 1-70
Recommended Equipment . . . . . . . . . . R R
To Set Up the Equipment . . . . . . . . . . . .. 1-71
To Measure Pulse Modulation On/Off Ratio . . . . . 1-71
If the Procedure Fails . . . . . . . . . . . . ... 1.72
Pulse Rise/Falltime . . . . . . . . . . .. . . ... 1-73
- Recommended Equipment . . . . . . . .. . ... 1-73
To Set up the Equipment . . . . . . . . . . . ... 1-74
Contents-3

www.valuetronics.com




Recommended Test Equipment Table

To Measure Risetime . . . . . . . . . . . . ... 1-75
To Measure Falltime . . . . . . . . . . . . . . .. . 1-76
To measure Rise/Falltime for 0.01 to 1 GHz {HP
TOB4IA) . . . . 1-77
If the Procedure Fails . . . . . . . . . . .. ... 1-77
Pulse Width . . . . . . . . . . .. . .. ... .. 1-78
Recommended Equipment . . . . . . . . . . . .. 1-78
To Set up the Equipment . . . . . . . . . . . . .. 1-79
To Measure Pulse Width . . . . . . . . . . . ... 1-80
To Measure Pulse Width for 0.01 to 1 GHz (HP 70341A) 1-81
If the Procedure Fails . . . . . . . . . . . . . .. 1-82
Maximum FM Deviation . . . . . . . . . . . . ... 1-83
Recomnmended Equipment . . . . . . . . . . . .. 1-83
To Set Up the Equipment . . . . . . . . . . ... 1-84
To Verify 10 MHz Peak Deviationat 2GHz . . . . . 1-85
To Verify 10 MHz Peak Deviation at 10 GHz . . . . . 1-86
To Verify 5 MHz Peak Deviationat 1 GHz . . . . . . 1-86
Ifthe Procedure Fails . . . . . . . . . . . . . .. 1-87
FM Rate and Flatness . . . . . . . . . . . . .. .. 1-88
Recommended Equipment . . . . . . . . . . . .. 1-88
To Set up the Equipment . . . . . . . . . . . . .. 1-89
To find the 100 kHz Reference 1st Sideband Nulls . . . 190
To find the 1st Sideband Null for 2 1 kHz Rate . . . .  1.91
To Find the 1st Sideband Null for 2 5 kHz Rate . . . .  1-92
To Find the 1st Sideband Null for 2 1 MHz Rate . . . 1-92
To Calculate the Relative FM frequency response: . . .  1.93
To Calculate FM Flatness . . . . . . . . . . . .. 1-94
If the Procedure Fails . . . . . . . . . . .. ... 1-95
Minimum AM Depth . . . . . . . . . .. . .. .. 1-96
Recommended Equipment . . . . . . . . . . ... 1-96
To Set Up the Equipment . . . . . . . . . . . .. 1-97
To Measure AM depth . . . . . . . . . . . . ... 1-97
If the Procedure Fails . . . . . . . . . . .. ... 1-98
2. Manual Adjustment Procedures (for HP 70340A)
Instrument Cover Removal . . . . . . . . . . . . .. 2-3
Cover Removal . . . . . . . . . . . . . .. ... 2-3
DIP Switch Settings . . . . . . . . . .. . ... .. 2-4
Low Stability Timebase Adjustment . . . . . . . . . . 2-5
Recommended Equipment . . . . . . . . . . . .. 2-5
0.5 V/GHz Output Adjustment . . . . . . . . . . . . 2-7
Contents-4

www.valuetronics.com




Recommended Test Equipment Table

Recomimended Equipment . . . . . . . . . L. .. 2-7
- Ifthe Procedure Fails . . . . . . . . . . . ... ... 2-9
YIG Calibration . - . . . . . . . ... Lo 2-10
3. Automated Adjustment Procedures
Instrument Cover Removal . . . . . . . . . . . . .. 3-4
HP 70340A Cover Removal . . . . . . . . .. . .. 3-4
DIP switch, S1, Settings . . . . . . . . . . .. ... 3-6
Svstem Requirements and Setup . . . . . . . . . . . . 3-7
Hardware . . . . . . . . . . . ..o oo 3-7
Operating System . . . . . . . . . . . . .. ... 3-7
Software . . . - . . . . . o .. . L .. . 37
Running the Software . . . . . . . . . . . ... 3-8
To Edit the User_File (70340A or 70341A) . . . . . . 3-9
HP 70340A Vernier Calibration . . . . . . . . . . . . 3-11
Required Equipment . . . . . . . . . . . .. ... 3-11
To run the procedure . . . . . . . . . L L. L L. 3-12
If the Procedure Fails . . . . . . . . . . .. ... 3-12
HP 70340A Frequency Calibration1 . . . . . . . . . . 3-14
Required Equipment . . . . . . . . . . . .. . .. 3-14
To run the procedure . . . . . . . . . . . . ... 3-15
HP 70340A Frequency Calibration2 . . . . . . . . . . 3-16
Required Equipment . . . . . . . . . . ... L. 3-16
To run the procedure . . . . . . . . . .. - 5
HP 70340A Attenuator Calibration . . . . . . . . . . 3-18
Recommended Equipment . . . . . . . . .. ... 3-18
To run the procedure . . . . . . . . . . ... L. 3-20
FtheTest Fails . . . . . . . . . . . . . ... .. 3-20
HP 703404 AM Linearity Calibration . . . . . . . . . 3-21
Required Equipment . . . . . . . . . . . . . . .. 3-21
To run the procedure . . . . . . . . . . .. L. 3-22
If the Procedure Fails . . . . . . . . . . ... .. 3-23
HP 70340A AM Gain Calibration . . . . . . . . . . . 824
Required Equipment . . . . . . . . . . . .. ... 3-24
To run the procedure . . . . . . . . . . L. 3-25
H the Procedure Fails . . . . . . . . . . . . . .. 3-26
-Vernier Low Band (0.01 to 1 GHz) Calibration (HP 70340A
Ounly) . . . . . o oL 3-27
Required Equipment . . . . . . . . . . . .. . .. 3-27
To run the procedure . . . . . . . . . . .. . L. 3-28
H the Procedure Fails . . . . . . . . . . . . . .. 3-29
Contents-5

www.valuetronics.com




Recommended Test Equipment Table
Frequency 1 Low Band (0.01 to 1 GHz) Calibration (HP
T0340A Only) . . . . ... 3-30
Required Equipment . . . . . . . . . . . . 3-30
To run the procedure . . . . . . . - 231
Frequency 2 Low Band (0.01 to 1 GHz) Calibration (HP
T0340A Only) . . . . . . .. .. .. .. . .
Required Equipment . . . . . . . . . . . . . _ _ 3-33
To run the procedure . . . . . . . . . . . 3-34
Attenuator Low Band (0.01 to 1 GHz) Calibration (HP
70340A Only) . . . . . . ... ... 3-36
Recommended Equipment . . . . . . . . . Coo. . 336
To run the procedure . . . . . . . . . . . . . . . 337
Ifthe Test Fails . . . . . . . . . . . _ . . Co. 340
0.01 - 1 GHz AM Calibration . . . . . . . . . . .. B4l
Required Equipment . . . . . . . . - L |
To run the procedure . . . . . . . . . . . . . . 3-42
If the Procedure Fails . . . . . . . . . . . Coe. . 342
0.01 - 1 GHz Pulse Calibration . . . . . . . _ . L. 3443
Required Equipment . . . . . . . . . . . . ... . 343
To run the procedure . . . .-, . . . . . . . .. 344
If the Procedure Fails . . . . . . . . . . . . Co. . 344
4. Test Records
HP 70340A Test Record . . . . . . . . . . .. e 4-3
HP 70341A Test Record . . . . . . . . . . . . S 417
5. Specifications
Specifications- HP 70340A/414 . . . . . . . PO 5-2
Frequemcy . . . . . . . . . ... . . ... Coe 5-2
RF Output . . . . . . . .. ... . ... . S 53
Spectral Purity . . . . . . . . . I - e
Modulation . . . . . . . ... . . . .o 5-8
General . . . . ... ... ... ... B2
Physical Dimensions . . . . . . . . . . . .. ... 512
Rear Panel Connectors . . . . . . . . . . _ . .. . 514
Options . . . . . . . . . . ... .. ... .- . 515
6. Recommended Test Equipment
Recommended Test Equipment Table . . . . . e 6-3
Index
Contents-6

www.valuetronics.com



Figures

1-1. Frequency Range ang Resolution Test Setup Ce 1-9
1-2. External Leveling Test Setup . . . . . . . . . . . . . .. 1-12
1-3. Maximum Power Test Setup . . . . . . . . . . . .. .. 1-16
1-4. Vernier Level Accuracy and Flatness Test Setup . . . . . . . 1-23
i-5. Low Level Accuracy Test Setup using Power Meter . . . . . 1-28

i-6. 10 MHz to 1 GHz Low Level Accuracy Test Setup using
Measuring Recetver . . . . . . . . . ... .. L. 1-31

1-7. 1 GHz to 18 GHz Low Level Accuracy Test Setup using
Measuring Receiver . . . . . . . . . . .. .. ... 1-34
1-8. Harmoniecs Test Setup . . . . . . . . . .. . . .. .. 1-42
1-9. Single-Sideband Phase Noise Test Setup . . . . . . . . . . 1-48
1-10. Non-Harmmonic Spurious Signals 3 kHz to 30 kHz Test Setup 1-57
1-11. Non-Harmonic Spurious Level >30 kHz Test Setup . . . . . 1-65
1-12. Pulse On/OF Ratio Test Setup . . . . . . . . . . . . . .. 1-70
1-13. Pulse Rise/Falltime Test Setup . . . . . . . . . . . . .. 1-74
1-14. Pulse Risetime Measurement . . . . . . . . . . . . . .. 1-75
1-15. Pulse Falltime Measurement . . . . . . . . . . . . . . . 1-76
1-16. Pulse Width Test Setup . . . . . . . . . . . . . . . .. 1-79
1-17. Pulge Width Measurement . . . . . . . . . . . . . . .. 1-80
1-18. Maximum FM Deviation Test Setup . . . . . . . . . . . . 1-83
1-19. Example Signal Spectrum that Passes Test . . . . . . . . . 1-84
1-24. Example Signal Spectrum that Fails Test . . . . . . . . . . 1-85
1-21. FM Rate and Flatness Test Setup . . . . . . . . . . . . . 1-8%
1-22. Minimum AM Depth TestSetup . . . . . . . . . . . . . . 1-56
2-1. DIP Switch, A3S1, Settings . . . . . . . . . . . . ... . 24
2-2. Low Stability Timebase Equipment Setup . . . . . . . . . 2-6
2-3. 0.6V/GHz Output Equipment Setup . . . . . . . . . . . . 2-8
3-1. Signal Generator and Extender Modwle Setup . . . . . . . . 3-5
3-2. DIP Switch, 81, Settings . . . . . . . . . . . . . . . .. 3-6
3-3. Vernier Calibration Equipment Setup . . . . . . . . . . . 3-11
3-4. Frequency Calibration Equipment Setup . . . . . . . . . . 3-14
3-5. Frequency Calibration 2 Equipment Setup . . . . . . . . . 3-16
3-6. Attenuator Calibration Equipment Setup . . . . . . . . . . 3-19
3-7. AM Linearity Calibration Equipment Setup . . . . . . . . . 3.22
3-8. AM Gain Calibration Equipment Setup . . . . . . . . . . . 3-25
3-9. Low Band Vernier Calibratior Equipment Setup . . . . . . 3.28
3-10. Lo Band Frequency Calibration Equipment Setup . . . . . . 3-31
Contents-7

www.valuetronics.com




Contents

3-11. Lo Band Frequency Calibration 2 Equipment Setup . . . 3-34
3-12. Attenuator Low Band Calibration Equipment Setup - Part 1 . 3.837
3-13. Attenuator Low Band Calibration Equipment Setup - Paxt. 2 . 339

3-14. 0.01 to 1 GHz AM Calibration Equipment Setup . . . | | 3-41
3-15. 0.01 to 1 GHz Pulse Calibration Equipment Setup . . . . 3.43
Contents-§

www.valuetronics.com



Performance Tests

www.valuetronics.com



Performance Tests

Introduction The procedures detailed here test the electrical performance of the Signal
Generator. These tests do not require access o the interior of the imstrument,.
You may test an HP T0340A, an HP T0341A, or both using these procedures.
An MMS display is required for interfacing. You must use the display whether
you are testing an HP 70840A or an HP 7(341A,

¥ vou are planning to calibrate an HP 703414, vou must have an HP 703404
available for the calibration. Any calibrated HP T0340A can be used in the
calibration procedure for an HP 70341A. The connections needed to calibrate
an HP 70341A are shown below.
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1. If these tests are 1o be considered valid, the follawing conditions must be met:

o Allow the Signal Generator to warm up for 4t least one hour before running any tests.
o Perform the tests in the arder thet they appear,

» Select test equipment s listed in each test or according to the Pecommended Test Equipment
Table in the Recommended Test Equipment chapter.

o The tests are performed under normal operating conditions as stated in the specification tables in
the Specifications chapzer of this ook

2. The person who performs the test supolies whatever cables, connectors, and adapiers are
necessary.

3. These tests contain a minimum set of data peints, The performance of the Signal Generator can be
checked at ather points within the specified range
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Performance Tests

Test Records

Calculations and results of the performance tests may be recorded in the
appropriate test record of the “Test Records” chapter of this book. Results
recorded at incoming inspection can be used for comparison in periodic
maintenance and troubleshooting, and after repairs or adjustrnents.

Calibration Cycle

This instrument requires periodic verification of performance. Under normal
use and environmental conditions, the instrument should be calibrated every
two years. Normal use is defined to be about 2000 hours of use per year,

Recommended Test Equipment

The Recommended Test Equipment chapter contains a table of equipment
that is necessary for operator’s checks or incoming inspection, performance
tests, adjustments, and troubleshooting.

Test equipment is also listed in each procedure with the test setup. Other
equipment can be substituted for the recommended models {except where
noted otherwise) if it meets or exceeds the critical specifications listed.

Test Setups

A diagram showing the test setup is included at the beginning of each
procedure. The diagrams for procedures apply to both the HP 703404 and

i-4
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Performance Tests

the HP 703414, even though only the HP 703404 is shown. The instrument
is labeled as HP 70340A in these diagrams. Note that arrows in the diagrams
indicate a connection to the instrument rear panel and do not indicate signal
flow.

Incoming Inspection

The following subset of performance tests are recommended for iﬁcomjng
ingpection of the instrument. They are also recoramended for operational
verification and for post repair verification.

HP 703404 {1 10 20 GHal Self Test
Frequency Range and Resolution
External ALC
Maximum Leveled Power
Vernier Level Accuracy and Flatness
Harmonics
Pulse On/Off Ratio
Maximum FM Deviation
Minimum AM Depth

HP 70341A (61 t0 1 GHal Self Test
Frequency Range and Resolution
Maximum Level Power
Vernier Level Accuracy and Flatness
Harmonics
Pulse On/Off Ratio
Minimum Am Depth

www.valuetronics.com




The Signal Generator Self Test

The Signal Generator Self Test is designed to determine the functionality
of the Instrument under normal (room temperature, low humidity)
environmental conditions.

This procedure must be performed for all instrument models.

m
Notes

1. Running the seif-test will leave the Signal Generater in the preset state.

2. Error codes generated under conditions of environmental stress may or may not indicate a faillure of
the Signal Generator eircuitry

1. Disconnect any external connections to the Signal Generator.
2. Check the Signal Generator for any pre-existing error conditions.

For the Signal Generator:

Error conditions are indicated by the MMS display. If the MMS display
indicates any errors, read the error messages and resolve any problems
before continuing with this procedure.

NOTE

f any problems cannot be resolved {one or more error messages cannot be cleared], go to the
wroubieshooting chapter of the Service Guide for the instrument.

3. To run the self test routine.

1-6

www.valuetronics.com




Performance Tests
The Signal Generatar Self Test

On the MMS display:
a. Press the kev. The display reads, “SELF TEET?, PRESE

EWTER.”

b. Press ENTER again.
When the self test routine is running, the display will alternately flash

“SELF TESTING!” and “PRESETTIHG IHSTRUMENT.” Afier the test
coropletes, the display reads “S=1f Test passed.” H the self test

fails, the display will read “TEST ¥ = *¥¢¥” where “XX” and “YY” are
numbers indicating the error condition.

4. If the self test indicates a true error condition, refer to the troubleshooting
sectton of the Service Guide.

If the Procedure Fails

o Check that the display is not flashing an error message.
o Refer to the Service Guide.
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Frequency Range and Resolution

This procedure uses a frequency counter to verify the frequency range and
the tuning resolution of the Signal Generator.

Specification
Specification Conditions
HP T034CA
1 kHz Tt 20 64z
1 Hz 119 20 8Hz {Option 1E8)
HP 70341A
1 kHz res 8.07 to 0.9999%9 GHz
T Hz res 0.0 to 0,9999335993 GHz {Option 1E6}

Recommended Equipment

. HP 5343A Frequency Counter Option 001
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Parformance Tests
Frequency Range and Resolution

HP 788282 MODULAR
MEASUREMENT SYSTEM

HE 7AI4(AA MICROWAVE
SYNTHESIZED FRECUENCY
SIGNAL COLINTER
cO00 ¢ GENERATOR
e :‘3“3% 18 Mz 1@ MHz
Shoon REF INPUY REF QUTPUT
RF J ar
QuUTPUT IN
b

Figure 1-1. Frequency Range and Resolution Test Setup

To Set Up the Equipment

1. Set up the equipment as shown in Figure 1-1.

NOTE

Use 2 cable that has no more than 20 dB of loss over the frequency range being tested to connect
the Signal Generator RF Quiput 1o the frequency counter,

2. Preset {or reset) the frequency counter.

3. Set the frequency counter display resolution to 100 Hz {or 1 Hz if yvour
Signal Generator has Option 1ES).

4. Preset the Signal Generator,
5. Set the RF Output level to 0 dBm on the Signal Generator.
6. Set the CW Frequency on the Signal Generator to the following:

HP 703404 1 GHz
HP T0341A: 10 MHz

1-9
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Performance Tests
Frequency Range and Resalution

To Check Frequency Resolution
1. Read the value displayed on the frequency counter and record it in the
test record chapter of this book.
The display should read as follows:
HP 70340A: 1 GHz £100 Hz (or +1 Hz for Option 1ES8).
HP 70341A: 10 MHz 100 Hz (or &1 Hz for Option 1ES).

2. Increase the Signal Generator CW Frequency by 1 kHz (or by ! Hz for
Option 1E8) as indicated on the Signal Generator display.

3. Read the value displayed on the frequency counter and record it in the
test record chapter of this book.

To Check Frequency Range

If you are checking an HP 703404, check the range from 1 to 20 GHz. If
you are checking an HP 70341A, check from 10 MHz to 999.999 MHz (or
999.995999 for option 1E8). Check both ranges for a combination of both
mstruments.

1. For an HP 703404, increase the Signal Generator CW Freguency to 20
(GHz.

2. Read the value displayed on the frequency counter and record it in the
test record.

The display should read 20 GHz 100 Hz (or +1 Hz for Option 1E8).
3. For an HP 703414, increase the Signal generator to 999.999 MHz.

4. Read the value displayed on the frequency counter and record it in the
test record.

The display should read 999.999 MHz +100 Hz (or £1 Hz for Option 1ES.)

1-10
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Performance Tests
Frenuency Range and Resslution

If the Procedure Fails

o Verify the test setup and instrument settings.
o Refer to the “Performance Test Failures” of the Service Guide.
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External ALC

External Automatic leveling Control (ALC) capability is verified by using

a power meter to level the signal at a point other than the RF QUTPUT
connector.

This test must be performed for the HP 703404 only.

Recommended Equipment

HP 4378 Power Meter
HP 8481A Power Sensor
HP 84948 0 to 11 4B Step Attenuator

HP 78202 MODULAR
MEASUREMENT SYSTEM

—— HP 7834PA
Q'gN?HES 1ZED

SIGNAL
CcOOE o BENERATOR

EXT RF STEP W

AL oUTPUT ATTENUATOR SPENS%RR
Y Jre————

| P 3

POWER METER

RECORDER
QUTPUT

Figure 1-2. External Leveling Test Setup
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Performance Tests
External AL

To Set Up the Equipment

1. Connect the equipment as shown in the Figure 1-2.

2. Set the power meter to dBra mode.

3. Set the step attenuator to 1 dB.

4. Preset the Signal Generator.

Set the BIF Output level to 5 dBm on the Signal Generator.

w

To Level the Signal Externally

1. Select the anto-range mode on the power meter
2. Select range hold mode on the power meter.
For the Signal Generator:

a. Press the

D Press the | . key.
¢. Enter the power shown on the power me
Generator using the numeric keypad and

Ornce the power meter reading is entered, the Signal Generator enters
external power meter leveling mode.

To Verify External Leveling

1. Observe the power meter reading.

2. Set the step attenuator to +2 dB.

1-13
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Performance Tests
External ALC

3. Observe that the power meter reading changes and then returns to about
the same level as in step 1.

4. Set the step attenuator to ( dB.

5. Observe that the power meter reading changes and then retumns to about
the same level as in step 1.

6. Record your observations in the test record chapter of this book.
The power meter reading should be about the same as it was in step 1.

If the Procedure Fails

o Verify the test setup and instrument settings.
> Refer to the “Performance Test Failures” of the Service Guide.
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Maximum Leveled Power

This procedure verifies the maximum power specification over frequency by
measuring the power at the output connector of the Signal Generator when it
is set for maximurn vernier and { dB of attenuation.

If you are verifying the maximum power for an HP 703414, go to the portion
of this procedure titled To Measure Maximum Power at 1 GHz, then, after
performing that procedure, perform To Measure Maximum Power for 0.01 to
1 GHz. If you are verifying both an HP 70340A and an HP 703414, performa
the entire procedure.

HP 70340A/70341A

Frequency Standard with Option 1E1
001-1 GHz +13dBm +13 dBm
-1 6Hz +11dBm +10 dBm
18-20 GHz +10dBm +8 dBm

Recommended Equipment

HP 437B Power Meter

EP 8§482A Power Sensor (for .01 to 1 GHz, only)

HP 8485A Power Sensor

HP 1250-1744 Type N(m) to APC 3.5 mun(f) Adapter

KOTE

The adapter used in this procedure must be an HP 1250-1744 Adapter that is in good condition. A
Type N to SMA adapter s not an acceptable substitute

1-15
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Performance Tests
Maximum Leveled Power

HP 70288 MODULAR
MEASUREMENT SYSTEM

S?N%EﬁgléED
S1GNAI POWER METER
o000 ¢ SENERATOR

SENSOR
9 et
Rt

RF
QUTPUT POWER J

Figure 1-3. Maximum Power Test Setup

To Set Up the Equipment

1. Zero and calibrate the power sensor (HP 8485A) and meter according to
the power meter operating manual.

2. Set up the equipment as shown in Figure 1-3.
3. Set the Power Meter to dBm mode.
4. Preset the Signal Generator.
5. Set CW Frequency on the Signal Generator to 1 GHz.
6. Adjust the RF output level of the Signal Generator as follows:
Model Level Setting | Frequency Range
HP 70340A +12 d8m 1-18 GHz
HP 703404 Option 1E1| +11 dBm 1-18 GHz
HP 703414 +14 d8m 0.01-1 GH

Note that the Signal Generator level setting is 1 dB greater than the
specification.
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Performance Tests
Maximum Leveled Power

To Measure Maximum Power at 1 GHz

1. Set the calibration factor on the power meter for the Signal Generator’s
CW frequency.

o]

. Measure power on the power meter using the HP 84854 Sensor

3. Check the Unleveled Indicator and the power leve! indicated on the
power meter.

4. If the Unleveled Indicator is off and the power indicated on the
power meter is greater than or equal to the maximum leveled power
specification shown at the beginning of this procedure, record this
observation by circling “ves” in the test record chapter of this book.

5. If the unleveled indicator is on and the power meter reading is less than
the maximum leveled power specification, the instrument does not pass
this test. ‘

Record this observation by circling “no” in the test record chapter of this
book. Refer to “If the Procedure Fails” below.

6. If the unleveled indicator is on and the power meter reading is greater
than the maximum leveled power specification, slowly decrease the
Signal Generator RF output level until the unleveled indicator turns off.

7. I the unleveled indicator turns off and the power meter display is still
greater than or equal to the maximum leveled power specification, record
this observation in the test record by circling “ves.”

§. If the power meter display is less than the maximum leveled power
specification when the unleveled indicator turns off, the instrument does
not pass this test. Record this observation in the test record by circling
“no,” and refer to “If the Procedure Fails.”

9. If the unleveled indicator is off and the power meter reading is less than
the maximum leveled power specification, slowly increase the Signal
Generaior RF Output level until the power meter reading is equal to the
maximum leveled power specification,

10. If the power meter reading is equal to the maximum leveled power
specification, and the unleveled indicator is of, record this observation in
the test record by circling “ves.”
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Parfermance Tests
Maximum Leveled Power

11. If the unleveled indicator turns on before the maximum leveled power
specification is attained, the instrument does not pass this test. Record
this observation in the test record by cirding “no,” and refer to “If the
Procedure Fails.”

To Measure Maximum Power between 1 GHz and 18
GHz:

1. For the following CW frequencies, set the cal factor, measure power, and
verify that: the Unleveled Indicator is off and the power meter reading is
> the specification as in the procedure, “To Measure Maximum Power at
1GHz.

1.64 GHz
2.74 GHz
4.79 GHz i
5.99 GHz o
7.99 GHz

$.99 GHz

10.60 GHz
12.79 GHz
13.99 GHz
17.99 GHz

To Measure Maximum Power between 18 GHz and 20
GHz:

1. Set the Signal Generator RF Qutput level as follows:

1-18
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Performance Tests
Maximum Leveled Power

Madel Leve! Setting | Frequency Range
HP 703404 +11 dBm 18-20 8Hz
HP 70340A Option 1E1| +§ dBm 18-20 GHz

2. For the following CW frequencies, set the cal factor, measure power, and
verify that: the Unleveled Indicator is off and the power meter reading is
= the specification as in the procedure, “To Measure Maximum Power at 1
GHz.”

NOTE

Set the Increment Velue for TW Frequency 16 1 MHz, and use the Knob or arrow keys 10 more easily
change fraguencies.

19.0 GHz
19.1 GHz
18.2 GHz
19.3 GHz
19.4 GHz
19.5 GHz
19.6 GHz
12.7 GHz
18.8 GHz
18.9 GHz
20.60 GHz

To Measure Maximum Power for 0.01 to 1 GHz

(HP 703414 Only)
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Performance Tests
Maximum Leveled Power

1. Replace the HP 84854 Sensor with the HP 84824 Sensor for this
procedure.

2. Set the Signal Generator RF Qutput level to 14 GHz.

3. For the following CW frequencies, set the cal factor, measure power, and
verlfy that: the Unleveled Indicator is off and the power meter reading is
> the specification as in the procedure, “To Measure Maximum Power at 1
GHz.”

NOTE

Set the Increment Value for CW Freguency to .1 MHz, and use the Kneb or arrow keys to mors aasily
change frequencies.

10 MHz
11.2 MHz
11.3 MHz
15.9 MH=
16 MHz
22.5 MHz
22.6 MH:z
31.9 MHz
32 MHz
45.3 MHz
45,4 MHz
63.9 MHZ
64 MHz
9G.4 MHz
90.5 MHz
127.9 MHz
128 MHz
180.9 MHz
181 MHz
255.9 MHz
256 MHz
361.9 MHz
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Performance Tests
Maximum Leveled Power

362 MHz
499.9 MHz
500 MHz
699.8 MHz
700 MHz
999 MHz

If the Procedure Fails

O Verify the test setup and instrument settings.
m Check that the proper sensor is being used for the frequency being tested.
o Check that the sensor and power meier are properly calibrated and zeroed.

o Check that the correct sensor calibration factor is used for the frequency
being tested.

3 Refer to the “Performance Test Failures” of the Service Guide.
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Vernier Level Accuracy and Flatness

This procedure tests level accuracy throughout the vernier range with a
power meter and sensor.

Flatness is measured at several power level settings by identifying the
largest and smallest recorded readings at all of the frequency settings, and
determining the difference between them.

Specification Conditiens

tevel Accuraty:
13 d8 |HP 783414, (1058 MHzl —4 dBm to max power
+1.0 d8 | HP 783414, (50 MHz — 20 GHz —4 dBm t¢ max powsr
+10 dB | HP 703404, [1—70 GHi ~4 dBm 10 mex power®

Fatness:
1482 1 MHz 10 1 BHz
1 4B 1 GHz 10 20 SHz

1 Using stzndard Type N 8F Quiput connectors, levet accuracy is not specified above
18 8Hz. Level accuracy in this frequency sange is ivpically degraded by abowt 0.2
B

2 Total devistion from ideal flatness is =0.5 ¢B la renge of 7 481,

Recommended Equipment

HP 437B Power Meter

HP 8481 A Power Senscr

HP 8485A Power Sensor (for Signal Generator with Option 1E9)

HP 1250-1750 3.5 mm to Type N Adapter (to test to 10 MHz with Option
1ED)
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Zerormance Tests
Vernier Level Accuracy and Flatness

HF 7OBEE MODULAR
MEASUREMENT SYSTEM

= = = | B0 TERA%
SYNTHE POWER METER

cO00 G GENERATOR

RAAARNRG

[ropgpy gy

SENSOR
. Jrosm—

RE
CITRUT poweR J

Figure 1-4. Vernier Level Aceuracy and Flatness Test Setup

To Set Up the Equipment

1. Select the appropriate power sensor. If you have an Option 1E9
insirument, you will need to use the HP 84814 power sensor and 3.5 mm
to Type N adapter to test from 10 MHz to 50 MHz.

2. Zero and calibrate the power sensor ang meter accoramg to the power
meter gperating manual,

3. Set up the equipment as shown in Figure 1-4.

4. Preset the Signal Generator.

5. Set CW Frequency on the Signal Generator to the following

 HP 70340A: 1.033 GHz
HP 70341A: 10.1 MHz

6. Set the RF Output level on the Signal Generator to the following levels:
HP 7034CA: +8 éBm.
HP 70341A: +3 dBm.

1-23

www.valuetronics.com




Periormance Tests
Vernier Level Accuracy and Flatness

To Measure Vernier Level Accuracy
1. Set the calibration factor on the power meter as required for a reading at
the selected freguency.

2. Measure the power at each of the following level settings and record it in
the test record chapter of this book.

HPT0340A | HP 703414

+§ dBm +8 dBm
+8& d8m +6 dBm
—~39 dBm | ~38 dBm

If you have an HP 70341A:
For 10 MHz to 50 MHz, power levels should be accurate to 1.3 dB. For 50
MHz {0 20 GHz, power levels should be aceurate to £1.0 dB.

If you have an HP 70340A, power levels shouid be accwrate to £1.0dB, 1 to
20 GHz.

3. Repeai steps 1 and 2 for each of the following frequencies:

124 P
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Performance Tests
Vernier Level Accuracy and Flatness

HP 703414 | HP70340A

101 MHz
18,192 Wy
399438 Mz
£57.168 MHz
984848 Nz
1.033 GHz
5.225 GHz
8.487 GHz
18.75 GHz
18.00 GHz
2050 GHz

1 20 GHz latness and accuracy
15 spegified for Cption
19 43.5 mm BF Qutputi
instruments oaly. Use the HP
84854 pawer senser above
18 GHz

To Check Flatness

1. Review the level readings for the maximum recorded power level at all
freguencies in order to determine flatness.

¥or each RF Level setting, flatness is the absoclute diference between the
largest recorded level reading and the smallest recorded level reading
without regard to frequency. For example, if the recorded level reading is
largest at 1.033 GHz (+8.1 dBm, for example) and smallest at + 18.00 GHz
{+7.9 dBm, for example), then flatness at the +8 dBm setting would be
0.2 ¢B.

2. Record the caiculated flatness in the test record chapter of this book.
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Performanse Tests
Vernier Level Accuracy and Flatness

For 10 MHz t¢ 1 GHz, the variation between any two recorded power
-levels should be less than 1.3 dB.

For 1 GHz to 20 GHz, the variation between any two recorded power
levels shouid be less than 1.0 4B

e s ———
NGTE

Fietness i not referenced te any particuler frequency. Rather it represents the total power varistion
over the entire frequenty range of the signal generator. The maximum to minimum power level
difference i less than two times the plus-and-minus specification fimits. Thes, fer 2 specification of
£0.5 dB, the maximum 1o minimum power level difference will be less than 1.0 dB.

If the Procedure Fails

o Verify the test setup and instrument settings.
o Check that the Sensor and power meter are properly calibrated and zeroed.
o Check that the correct sensor is used for the power level being measured.

o Check that the correct sensor calibration factor is used for the frequency
being tested.

o Run the “Frequency Calibration 1" and the “Vernier Calibration”
procedures in the “Automated Adjustments” chapter. For frequencies
of 1 to 20 GHz, use the auntomated adjustments for the HP 703404, I a
problem occurs in the 0.01 to 1 GHz range, you should run a “Frequency
Calibration 2” for the HP 703404,

o Refer {o the “Performance Test Failures”™ section of the Service Guide.
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Low Level Accuracy and Flatness (Option 1E1
Only)

This procedure should be performed for all instrument models with Option
1E1. The procedure measures and verifies low level (—4 dBm to —90
dBm) accuracy using a power meter for —4 1o —24 dBm and the HP 89024
Measuring Receiver for levels down to —90 dBm.

Specification Conditions

Low {evei Accuracy
+23 dB 18 10 50 MHz
+2.0 4B 50 MHz 10 1 GHz
+72.0 4B 110 2 GHe

Matass:
1 dB T MHz 10 7 GHy
108 1 GHz 10 20 GHE

1 With the standard Type N BF Outpst
cennectos, tevel accuracy is not specified
ahove 18 GHz level eccuracy in this
freguency range is typically degraded by
ahoot 0.2 dB.

Recommended Equipment

HP 71210C Spectrum Analyzer

HP 8902A Measuring Receiver

HP 4378 Power Meter

HP 8481A Power Sensor (for Signal Generator without Option 1E9)
HP 8485A Power Sensor (for Signal Generator with Option 1Eg)
HP 8493C Option 010 10 dB Attenuator

1-27

www.valuetronics.com




Performance Tests
Lowr Leve! Accuracy and Flatness {Optien 1ET Only)

HP 72082 MODULAR
MEASUREMENT SYSTEM

- i HP 72340A

SYNTHESIZED r
SiGNAL POWER METER
o000 @ GENERATOR
Os=x
RF
CUTPUT POWER
SENSOR
X -

Figure 1-5. Low level Accuracy Test Setup using Power Meter

To Set Up the Equipment for Levels from —24 dBm to
+5 dBm

1. Preset the Signal Generator.
Set CW Freguency on the Signal Generator 18 GHz.
Set RF Ousput level ont the Signal Generator to —24 dBm.

S

Zerg and calibrate the power meter and sensor and enter the appropriate
cal factor for the frequency.

5. Connect the equipment as shown in Figure 1-5.

To Measure Level Accuracy from —24 dBm to +5 dBm
with a Power Meter

1. Read the level displaved on the power meter and record in the test record
chapter of this book.
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Performance Tests
Low Level Accuracy and Flatress (Option 1E1 Only)

o —— T T e R TR T R e A
NOTE
In this test, data is gathered for accuracy at some frequencies. Data for flatnass is cathered a1 cther

frequencies. The test record for tow [Leve! Accuracy and Flatness at the end of this book i crganized
by frequency (from lowest 12 highest} only

2. Set the Signal Generator RF Output to the following levels, and read and
record the displayed power meter reading for each.

—24 dBm
—14 dBm
—4 dBm
+5 dBm

Note that the power meter reading at the Signal Generator setting of +5
dBm, referred to in the test record as ABS@{frequency) is used later in
this procedure as a reference for relative measurements.

3. Repeat steps 1 and 2 for each of the following frequencies:

HP 70341A | HPT03404
42768 Mz
860.272 MHz

1.033 GHz
1800 GHz

1-29

www.valuetronics.com




Performance Tests
Low Leve! Accaracy and Flatness {@ption 1E1 8nly)

To Establish References at —14 dBm and +5 dBm with
a Power Meter for Level Flatness

1. Read the level displayed on the power meter and record in the test record
chapter ¢f this book.

2. Set the Signal Generator RF Output to the following levels, and read and
record the displayed power meter reading for each.

—14 dBm
+5 dBm

3. Repeat steps 1 and 2 at the following frequencies: -

HP 78341A | HPT0340A
13.75 Gz
9.487 GHz
5.225 GHz

832.582 MHz
304912 MHz

To Set Up Equipment for frequencies below 1 GHz and
levels from —34 dBm to —90 dBm

This procedure applies to HP 70341A instruments only.
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Perfermance Tests
Low Level Accuracy and Fiatness {Option 1E1 Only)

MEASURING RECEIVER

SPECTRUM
I8 MHz 18 Mz ANALYZER
L IN our. = =
[é%m 21.4 Wz
HP 79288 MODULAR LY L —
MEASUREMENT SYSTEM - e
= - —— HP 7@34@A ==
SYNTHESIZED e
SIGNAL
6000 @ GENERATOR
e ) T 1B Mz 18 MHz
O=E N ot
CIS0E30
RF RF
LouTeuT INPUT

Figure 1-6. 10 MHz to 1 GHz Low Level Accuracy Test Setup using Measuring Receiver

1. Connect the equipment as shown in Figure 1-6.
2. Set the Signal Generator RF Output level to +5 dBm at 42.768 MHz.
3. Set up the HP 8902A Measuring Receiver as follows:
a. Press and then the green to preset.
b. Press (INPUT FREQ).
The display should read
42.768 MHz

c. Press and then to set the receiver to tuned RF

mode.
Ignore any error indicators such as the UNCAL Annunciator.
d. Press in order to display power in dBm.

e. Press and then (SET REF) (the (ZERO) key) to set the receiver
to relative mode.

The display should read
0.00 4B

and no error indicators should be on.
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Performance Tests
Low Level Accuracy and Flatness {Option 1£1 Daly)

To Measure Relative Level Accuracy below 1 GHz from
—34 dBm to —90 dBm

This procedure applies to HP 70341A instrurnents only.
1. Decrease the Signal Generator RF Output to ~4 dBm.

2. Check to see whether the RECAL Annunciator on the Measuring Receiver
15 on or off.

If the RECAL Annunciator is off, decrease the RF Output by 10 dBm.

If the RECAL Annunciator is on, press the key on the
Measuring Receiver, and then, decrease the RF Output by 10 dB.

3. Continue to decrease the Signal Generator cutput by 10 dB steps,
recalibrating the Measuring Receiver whenever the RECAL Annunciator
turns on, until you reach —34 dBm.

4. Record the Measuring Receiver relative reading, REL, for the following
Signal Generator levels in the fest record chapter of this book.

—34 dBm
—44 dBm
—~54 dBm
—84 dBm
-T74 dBm
—84 dBm
~90 dBm

5. Set the Sigral Generator frequency to 960.272 MHz.
6. Set the Signal Generator CW level to +5 dBm.
7. Establish a2 +5 dBm reference level on the measuring recetver:

a. Sef up the HP 8902A Measuring Receiver as follows:

Press and then the green to preset.
Press (INPUT FREQ).

The display should read

960.272 MHz
Press and then to set the receiver to tuned RF

mode.
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Perfarmance Tests
Low Level Accuracy and Flatness {Gption 1E1 Only)

Press in order to display power in dBm.
Press and then {SET ReF) (the (ZERO) key) to set the

receiver o relative mode.
The display should read
0.00 4B
and no error indicators should be on.

8. Repeat steps 1 through 4 and record the levels in the test record.

To Establish Relative References below 1 GHz at —90
dBm for Level Flatness

This procedure applies to HP 703414 instruments only.

1. Set the Signal Generator to 304,912 MHz.

2. Establish 2 +5 dBm reference on the measuring receiver.
a. Set up the HP 8902A Measuring Receiver as follows:

Press and then the green to preset.
Press (INPUT FREQ).

The display should read

304.912 MHz
Press and then to set the receiver to tuned RF

mode.
Press in order to display power in dBm.
Press and then (SET_REF) (the (ZERQ) key) to set the

receiver to relative mode.
The display should read
0.00 4B

and no error indicators showid be on.
3. Decrease the Signal Generator RF Output to ~4 dBm.
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Perfermance Tests
Lows Level Accuracy and Flatness (Gption 1E1 Buly)

4. Check to see whether the RECAL Annunciator on the Measuring Receiver
15 on or off.

If the RECAL Annunciator is off, decrease the RF Output by 10 dBm.

If the RECAL Annunciator is on, press the key on the
Measuring Receiver, and then, decrease the RF Output by 10 dB.

5. Continue to decrease the Signal Generator output by 10 dB steps,
recalibrating the Measuring Receiver whenever the RECAL Annunciator
turns on, until vou reach —80 dBm.

6. Record the Measuring Receiver relative reading, REL, in the test record
chapter of this book.

7. Repeat this procedure for 632.592 MHz,

To Set Up Equipment for Frequencies above 1 GHz and
levels from —34 dBm to —90 dBm

MEASURING RECEIVER

SPECTRUM
18 MHr 18 MHz ANALYZER
N T = ey
= o b
INPUT B
580 21.4 Mriz E
HP 78288 MODULAR out |8 _B
MEASUREMENT SYSTEM g
L = S HP TA348A SR
o L SYNTHESIZED _—
= = STGNAL
= BIo000 © GENERATOR
N . 18 MHz 12 MHz’
& N ouT
RF R?J
L BUTPUT INPUT

Figure 1-7. 1 GHz to 18 GHz Low Level Accuracy Test Setup using Measuring Receiver
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Performance Tests
Lowy Level Aecuraey and Flatness (Qption 1E1 Only)

S L S A AR
NBTE

It & recommended that you use & rigid or high guality semi-rigid cable that is less than 2 feet long for
this procedure, At 18 GHz, the maximum loss of the cable (connecting Signal Generster BF Output 1o
spectrum analyzer RE [nput] should be fess than § ¢B.

For maximum accuracy, connect the 10 dB attenuater directly te the spectrum analyzer input.

1. Connect the equipment as shown in Figure 1-7.
The Signal Generator frequency should be 1.033 GHz.
The Signal Generator RF Qutput level shouwld be +5 dBm.
2. Set up the spectrom analyzer as follows:

Preset

Center Frequency = 1.033 GHz
Span = 0

Reference level = 10 dBm
Afteruator = 0 ¢B

Resolution Bandwidth = 1 kHz

3. Set up the HP 8902A Measuring Receiver as follows:

Press (Bive Shift) and then the green (instrument Preset) M to preset.
Press (Miz) INPUT FREQ).

The display should read

21.4 MEz

Press and then to set the recejver to tuned RF
node.

Ignore any ervor indicators such as the UNCAL Annunciator.

Press in order to display power in dBm.

Press and then (SET REF) (the (ZERG) key} to set the receiver
to relative mode.

The display should read
0.00 &8
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Perfarmance Tests
Low bevel Accuracy and Flatness {Option 1E1 Only)

and no error indicators siould be on.

To Measure Relative Level Accuracy above 1 GHz from
—34 dBm to —90 dBm

1. Decrease the Signal Generator RF Output to —4 dBm.

2. Check to see whether the RECAL Annunciator on the Measuring Receiver
is on or off.

If the RECAL Annunciator is off, decrease the RF Output by 10 dBm.

If the RECAL Annunciator is on, press the key on the
Measuring Receiver, and then, decrease the RF Output by 10 dB.

3. Continue to decrease the Signal Generator output by 10 dB steps,
recalibrating the Measuring Receiver whenever the RECAL Annunciator
firns on, until reaching —-34 dBm.

4. Record the Measuring Receiver relative reading, REL, for the following
Signal Generator levels in the test record chapter of this book,

- 34 dBm
—44 dBm
-54 dBm
-84 dBm
~74 dBm
~84 dBm
~90 dBm

Change the Signal Generator frequency to 18 GHz.
Increase the Signal Generator CW level to +5 dPm,

SN o

Establish a +5 ¢Bm reference level on the measuring receiver:

a. Set the spectrum analyzer center frequency to 18 GHz.
b. Set up the HP 8902A Measuring Receiver as follows:

Press and then the green to preset.
Press (INPUT FREQ).

The display should read
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Performance Tests
Low Level Accuracy and Flatness (Option 1E1 Only)

21.4 MH=z

Ignore any error indicators such as the UNCAL Annunciator.

Press and then to set the receiver to tuned RF
rmode.

Press in order to display power in dBm.
Press and then (the key) to set the

receiver fo relative mode.
The display should read
C.00 4B
and no error indicators should be on.
8. Repeat steps 1 through 4 and record the results in the test record.

To Establish Relative References above 1 GHz at —90
dBm for Level Flatness

1. Set Signal Generator frequency to 5.225 GHz
2. Set Spectrum Analyzer frequency to 5.225 GHz.
3. Establish a +5 dBm reference on the measuring receiver.

a. Set up the HP 8%02A Measuring Receiver as follows:
Press and then the green to preset.
Press (INPUT FREQ).
The display should read
21.4 MHEz

Ignore any errvor indicators such as the UNCAL Annunciator,
Press and then to set the receiver to tuned RF

mode.
Press in order to display power in dBrm.
Press and then (the key) to set the

receiver to relative mode.
The display should read
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Low Level Accuracy and Flatness (Option 1E1 Only}

.00 &8
and no error indicators should be on.
4. Decrease the Signal Generator RF Output to —4 éBm.

3. Check to see whether the RECAL Annunciator on the Measuring Receiver
is on or off.

If the RECAL Annunciator is off, decrease the RF Output by 10 dBm.

If the RECAL Annunciator is on, press the key on the
Measuring Receiver, and then, decrease the RF Qutput by 10 dB.

6. Continue to decrease the Signal Generator output by 10 4B steps,
recalibrating the Measuring Recaiver whenever the RECAL Annunciator
turns on, until reaching -20 dBm.

=1

Record the Measuring Receiver relative reading, REL, for the following
Signal Generator levels in the test record chapter of this book.

8. Repeat this procedure for:

9.487 GHz
13.75 GHz

To Calculate the Actual Power Levels from —34 dBm
to —90 dBm

This calculation is an example of how to calculate accuracy at 1.033 GHz. Use
this example to calculate level accuracy from - 90 dBm to +5 dBm at the
following frequencies:
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Lows Level Accuracy and Fiatness (Option 1E1 Oniy)

HP 70340A | HP 703414
42.768 MH:z
950.272 MH:z

1.033 GHz
18 GHz

1. Add the power meter reading at +5 dBm, ABS@(frequency) (dBm}) to
each recorded relative measuring receiver reading, REL (dB), in order to
calculate each actual level, ACT (dBm).

To calculate actual power level with a Signal Generator setting of —34
dBm. The following is a hypothetical example:

The power meter reading +5 dBm, ABS@1.033 GHz = +5.25 4B.
The measuring receiver reading REL@—34 dBm = —39.5 dB
(+5.25) + (—39.5) = -34.25
ACT@-343Bm = —34.25 dBm

3. Record in the test record chapter of £his hook:

Each calculated Actual Power Level, ACT, should be within the following
specifications:

10 to 50 MHz: 22.3dB
50 MHz to 1 GHz: +£2.04B
1to 20 GHz: £1dB

v

To Calculate Actual Power Levels for Flatness

1. Add the power meter reading at +5 dBm for each test frequency, ABS, to
each of the recorded relative measuring receiver readings, REL (dB), in
order to obtain each Actual Level, ACT (dBm).

Record the caiculated Actual Levels in the test record chapter of this book.

o
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Low Level Accuracy and Flatness {Optien 1E1 Gnly)

To Calculate Flatness from 0.01 to 1 GHz

1. Review the recorded power meter readings at frequencies between 0.01
and 1 GHz for a Signal Generator RF Qutput of —14 dBm in order to
determine the minimum value and the maximum value over the frequency
range.

2. Subtract the minimum value (dBm) from the maximum vatue (dBm) in
order to obtain the flatness (dB) at ~14 dBm.

3. Record the value in the test record chapter of this book.
This value should be <1 dB.

4. Review the recorded Actual Levels (dBm) for a Signal Generator RF Output
of —90 dBm to determine the minimum value and the maxirnum value.

5. Subtract the minimum value (dBm) from the maximur value (dBm) in
order to obtain the flatness (dB) at —90 dBm.

6. Record this value in the test record chapter of this book.
This value should be <1 dB.

To Calculate Actual Power Levels for Flatness

1. Add the power meter reading at +5 dBm for each test frequency, ABS, to
each of the recorded relative measuring receiver readings, REL (dB), in
order to obtain each Actual Level, ACT (dBm).

2. Record the calculated Actual Levels in the test record chapter of this book.

To Calculate Flatness from 1 to 20 GHz
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Low Level Accuracy and Flatness (Option 1E1 Only)

1. Review the recorded power meter readings at frequencies between 1
and 20 GHz for a Signal Generator RF Output of —14 dBm in order to
determine the minimum value and the maximum value over the frequency
range.

2. Subtract the minirmum value (dBm) from the maximum value (dBrm) in
order to obtain the flatness (dB) at —14 dBm.

3. Record the value in the test record chapter of this book.
This value should be <1 dB.

4. Review the recorded Actual Levels (dBm) for a Signal Generator RF Output
of ~90 dBm to determine the minimum value and the maximum value.

. Subtract the minimum value (dBm) from the maximum value (dBm} in
crder to obtain the flatness (dB) at —90 dBm. ‘

6. Record this value in the test record chapter of this book.
This value should be <1 dB.

If the Procedure Fails

o Verify the test setup and instrument settings.

o Run the “Freguency Calibration 2” and the “Attenuator Calibration”
procedures In the “Automated Adjustrnents” chapter. If the problem occurs
in the frequency range 1 to 20 GHz, run the “Frequency Calibration 27
for the HP 70340A. I the problem cccurs in the 0.01 to 1 GHz range, you
should run a “Frequency Calibration 2° for the HP 70340A.

o Refer 1o the “Performance Test Failures” section of the Service Guide.
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Harmonics

This procedurs must be performed for all instrument models. The test
raeasures and verifies 2nd harmonic power level relative to the carrier

power in dBc over the Signal Generator’s frequency range at appropriate
frequencies.

Specification Conditions
< =85 dBc j < +B dBm IHP 70340041A)

Recommended Equipment

HP 71210C Spectrum Analyzer

SPECTRUM
ANAL YZER
HP 70@88 MODULAR E =
MEASUREMENT SYSTEM e
= = e HP 70348A =
SYNTHESTZED il
SIGNAL
[, GENERATOR
€ 1@ Mz 18 MHz EXT_»
INPUT REF
" P
OUTPUT IN
%,

Figure 1-8. Harmonics Test Sefup
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Harmonics

To Set Up the Equipment

1. Connect the equipment as shown in Figure 1-8.
2. Set up the spectrum analyzer as follows:

Preset
Center Frequency:

For HP 70840A: 1 GHz

For HP 70341A: 10 MHz
Reference level = ¢ dBm
Scale log = 10 dB/division
Attenuation = 20 dB
Span = 100 kiz
Resolution Bandwidth = 300 Hz
Video Bandwidth = 1 kHz

3. Preset the Signal Generator.

4. Set CW Fregquency on the Signal Generator to:

HP T0340A: 1 GHz
HP 70341A: 10 MHz

5. Set RF Output level on the Signal Generator to:

HP 70340A: —3.9 dBrm.
HP 70341A: —~3.9 dBm.
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Harmonics

To Measure 2nd Harmonic Level

1. Adjust the spectrum analyzer's frequency and level controls to position the
carrier peak on the top graticule line. This is the reference level line.

2. Tune the spectrum analyzer’s frequency control to 2 x the fundamental
frequency and view the 2nd harmonie, if any.

The 2nd harmonic peak should be below -55 dBc on the spectrum
analyzer —55 dBe lies half-way between the —50 dBe and —60 dBc¢ lines.

Helpful Fint

Many spectrum analyzers will allow you to set markers. This feature is
usually accompanied by an automatic comparison of the difference {(delta
in dBc) between two markers. If your spectrum analyzer has this feature,
set your reference marker at the top of the fundamental freguency then
at the top of the 2nd harmonic and read the difference (in dBc) from the
sCreen.

3. Record your observation in the test record chapter of this book.

4. Repeat steps 1 through 3 for the following frequencies, and record the
results in the test record:
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Performance Tests

Harmonics
_ HP7G3484 | HP 703314
113 MHz
16 MHz
228 Nz
32 MHz
455 MHz
84 MHz
80.5 MHz
128 NHz
181 MHz
58 Mtz
362 MH:
500 MHz
700 MHz
1.00 GHz
1.65 GHz
2.75 GHz
4.8 GHz
8.0 GHz
5.8 GHr
10.0 GHz
5. Set CW TFrequency on the Signal Generator to:
HP T0340A: 1 GHz
HEP 70341A: 10 MHz
6. Set RF QOutput level on the Signal Generator to:
HP 70340A: +6 dBm,
HP 70341A: +6 dBm,
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Performance Tests
Harmonics

7. Repeat steps 1 through 4 and record the results in the test record.

NOTE

Harmanics are not specified for carrier frequencies ahove 10 GHz

If the Procedure Fails

o Verify the test setup and instrument settings.
O Refer to the “Performance Test Failures™ of the Service Guide.
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Single-Sideband Phase Noise

This fest measures single-sideband phase noise referenced to a 1 Hz
bandwidth at 100 Hz, 1 kHz, 10 kHz, and 100 kHz offsets. The Signal
Generator RF output and the carrier noise test set IF output are phase locked
to a reference oscillator. The IF output noise sidebands are measured on a
spectrum analyzer.

This procedure must be performed for all Signal Generator models.

Bffsets for HP 70341A, HP 703404

Carrier Freg.: 108 Hx 1kHz | 10 kH: 100 kilz
500 MHz ¢ —70 dBcfz | —88 dBeMz | —103 dBofHz [ —118 dBoMe
2 GMz ~66 dBeHz | —74 dBeMz | 91 dBoMz | — 107 dBeHz
18 GHz | —69 dBez | —75 dBeMz| —78 dBeHz | 101 dBot:
18 Gz [ —B3 dBcMz | —70 dBeHz | —73 dBoHz | —99 dBefiz

Recommended Equipment

HP 11729C Carzier Noise Test Set

HP 3561A Dynamic Signal Analyzer

HP 8662A Option 003 Signal Generator (Reference Oscillator)
HP 70210C Spectrum Analyzer
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Single-Sidehand Phase Moise

HP 708824 MODULAR
MEASUREMENT SYSTEM WP 7@340

- SYNTHESIZED
18 M= SIGNAL.
p > GENERATOR
RF
OUTPUT
REFERENCE
OSCILLATOR
CARRIER NOISE TEST SET
EFC  FRED
MICROWAVE
IN  CONT TEeT
XOSC SIGNAL
]/F (218V3 40 510 <1 MHz <12 MHz
OUTPUT 542 Mz Mz 1289
ouT MHz

IN

18

Midz
T SPECTRUM
A4 ANALYZER

DYNAMIC
SIGNAL ANALYZER

E2E L

RF IN

Figure 1.9. Single-Sideband Phase Noise Test Setup

To Setup the Equipment

1. Setup the eguipment as shown in Figure 1-9.
2. Preset the instruments and allow them to warm up for at least one hour,
3. On the dynamic signal analyzer, set:

Center Frequency = 10 kiz
Frequency Span = 20 kHz
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Single-Sideband Phase Noise

Averaging = Off
4. Om the reference oscillator, set:

Frequency = 80 MHz (for the HP 70340A)
Frequency = 500 MHz (for the HP 70341A)
Power Level = (0 dBm

5. Set the Signal Generator CW Frequency to 2.0 GHz.
6. Set the Signal Generator RF output level to +8 dBm.

'To Setup the Spectrum Analyzer and Carrier Noise Test
Set

1. On the spectrum énalyzer set:

Center Frequency = 10 kHz
Frequency Span = 20 kHz
Resolution Bandwidth = 300 Hz
Video Averaging = Off

2. On the carrier noise test set, set:

1.92 GHz (for the HP 70340A)
0.01 to 1.28 GHz (for the HP 703414)
100

Bandpass Filter
Bandpass Filter
Lock BW Factor

§

To Calibrate the System

1. Increase the Signal Generator frequency by 10 kHz.
2. Decrease the reference oscillator amplitude by 40 dB.

3. On the dynamic signal analyzer, verify the presence of the beat note az
approximately 10 kHz and record its level, Vb, in the test record.
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Single-Sideband Phase Naise

The beat note is the reference level for subsequent phase noise
measwrements, and represents the frequency translated carrier reduced by
40 dB,

4. Set this peak to the top horizontal graticule.

For the dynamic signal analyzer, use the VERT SCALE, DEFINE FULL
SCL, and MKR -> FULL SCL functions.

NOTE

Do not change the vertical controls after establishing this reference

5. Repeat the above calibration steps for the spectrum analyzer, and be
certain to record Vb for the spectrum analyzer in the test record.

To Phase Lock the Sources
This example shows how to phase lock an HP 70340A. The same procedure
can be followed when using an HP 703414,

1. Return the Signal Generator to its original setting (ie. from 2.00001 GHz to
2.00060 GHz) and the reference oscillator to 0 dBm.

2. Press CAPTURE on the Carrier Noise Test Set, and verify that the signals
lock.

3. Reduce the Lock BW Factor to 10 Hz while making certain that the
nstrurnents remain phase locked.
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Single-Sideband Phase Noise

To Measure Phase Noise at 100 Hz, 1 kHz, and 10 kHz
Offsets

1. Set the dynamic signal analyzer display to single if it is not already.

2. Set the dynamic signal analyzer to a center frequency of 100 Hz and a
span of 200 Hz.,

NOTE

It is not advisable 19 change the reference level after the system has been salfbrated.

3. On the dynamic analyzer, place a marker on the center frequency.
4. Turn on rms averaging with 10 averages.

5. Note the level of the center frequency at the end of 10 averages, and
record this level, Vs, in the test record of this book.

6. Convert the dynamic signal analyzer bandwidth ¢ dB using 10logBW as
indicated in the test record chapter.

For instance, if the BW = 750 Hz, then 10logBW = 1.25 dB.
7. Repeat steps 1 through 6 at center frequencies of 1 kMz and 10 kHz.
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Single-Sideband Phase Noise

To Calculate Phase Noise for a Dynamic Signal
Analyzer

1. Calculate the phase noise of the Signal Generator as follows:

Phase Noise = Vs (from "To Measure Phase Noise")
— Vb (from "To Calibrate the System")
~ 40 dB (for attenuation during calibration)
~ & 4B (conversion factor)
~ 1ClogBandwidth in Hz

For example:

Given: Frequency = 2 GHz at 100 Hz Offset, Vs = —83.39 dBm, Vb =
~46.70, and Bandwidth = 1.9097 Hz.

— 83.39 dBm

— (~46.70) dEm
40.00 dB

-~ 6.00 dB

— 2.81 dB

fl

Phase Noise

it

Phase Noise = —85.50 dBc/Hz

2. Record phase noise in the test record chapter of this book.

To Measure Phase Noise at 100 kHz Offset

1. Set the spectrum analyzer to a center frequency of 100 ¥Hz, span of
200 Hz, and resolution bandwidth of 10 Hz.

Place a marker on the center frequency of the spectrum analyzer.

[

Turn on video averaging with 10 samples.

oW

Note the level of the center frequency after at least 10 sweeps, Vs for the
spectrum analyzer, and record it.
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To Calculate Phase Noise for an Analog Spectrum
Analyzer

1. Calculate the phase noise of the Signal Generator as follows:

Phase Noise = Vs (from "To Measure Phase Noise')
— Vb (from “To Calibrate the System")
40 dB (for attenuation during calibration)
— 6.0 dB (conversion factor)
16logBandwidth in H=z
2.5 dB (Analog Analyzer)

1

o+

For example:

Given: Frequency = 2 GHz at 100 Hz Offset, Resolution BW = 10 Hz,
Vg = «67.60 dBm, and Vb = —§.40

67.60 dBm
(~6.40) dBm
40.00 4B

— 6.0 dB

- 10.00 4B

+ 2.5 4B

]
!

Phase Noise

|

Phase Noise = —114.70 &Bc/Hz

2. Record phase noise in the test record chapter of this book,

To check Single-Sideband Phase Noise at 18 GHz

Set the Signal Generator CW frequency to 18 GHz.
Set the bandpass fitfer to 17.28 GHz.

Set the reference oscillator frequency to 720 MHz.

Ll

Repeat this entire procedure (from “To Setup the Specirum Analvzer and
Carrier Noise Test Set”) for a Signal Generator frequency of 18 GHz.

www.valuetronics.com




Performance Tests
Single-Sideband Phase Noise

The phase noise calculations are repeated here:

Dynamic Signal Analyzer
Phase Noise Calculation:

Phase Noise = Vs (from "To¢ Measure Phase Noise')
~ Vb (from "To Calibrate the System")
— 40 dB (for attenuation during calibration)
~ 6 dB (conversion factor)
— 10logBandwidth in Hz

Spectrum Analyzer Phass Phase Foise =

Vs {from "To Measure Phase Noise")
Noise Calculation:

- Vb (from "To Calibrate the System")

~ 40 dB (for attenuation during calibration)
— 6.0 dB (conversion factor)

-~ 10logBandwidth in Hz

+ 2.5 dB (Analog Analyzer)

To check Single-Sideband Phase Noise at 500 MHz (HP
70341A Only)

1. Set the Signal Generator CW frequency to 500 MHz.

2. Select the (.01 to 1.28 BAND RANGE on the Carrier Noise Test Set.

3. Set the reference oscillator frequency to 500 MHz,

4. Repeat this entire procedure (from “To Setup the Spectrum Analyzer and
Carrier Noise Test Set”) for a Signal Generator frequency of 500 MHz.

The phase noise calculations are repeated here:

Dynamic Signal Analyzer
Phase Noise Calculation:

Phase Noise = Vg {from "To Measure Phase Noise')
— Vb (from "To Calibrate the System")

-~ 40 dB (for attenuation during calibration)
— & dB {conversion factor)
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Single-Sideband Phase Noise

- 10logBandwidth in Bz

Spectrum Analyzer Phase Phase Noise = Vs (from "To Measure Phase Noise")
Noise Calulation: — Vb (from "To Calibrate the System”)
— 40 dB (for attenuvation during calibration)
-~ 6.0 dB (conversion factor)
— 10logBandwidth in Ez
+ 2.5 dB {(Analog Analyzer)

If the Procedure Fails

o Verify the test setup and instrument settings.
o Check to see if spurious signals are present in the trace.

If spurious signals are present, they may exceed the phase noise
specification and should be ignored.

o Refer 1o the “Performance Test Failures” of the Service Guide.
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Non-Harmonic Spurious Signals 3 kHz to 30
kHz :

This test reeasures the non-harmonic spurious power level (known, fixed
offset spurs) between 3 kHz and 30 kHz relative to the carrier power in dBc.
The Signal Generator is set to various CW frequencies where these spurious
signals are iikely to occur. The Signal Generator RF output and the carrier
noise test sef IF output are phase locked to a reference oscillator The IF
output spuricus response is measured on a dynamic signal analyzer.

This test must be performed for the HP 70340A only.

NDTE

Spurigus respense greater than 30 kHz is tested in a Separate test.

Specification | Conditions
< —B0 4B | >3 kHz

Recommended Equipment

HP 11729C Carrier Noise Test Set
HP 3561A Dynamic Signal Analyzer
HP 86624 Option 003 Signal Generator (Reference Oscillator)
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Nen-Harmenic Spurieus Signals 3 kHz 10 30 kHz
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Figure 1-10. Non-Harmonic Spurieus Signals 3 kHz to 30 kHz Test Setup

To Setup the Equipment for 17.005111 GHz

1. Connect the egquipment as shown in Figure 1-10.

2. Preset the instruments and allow them to warm up for at least one hour.

3. On the carrier noise test set, set:

17.28 GHz
100

Bandpass Filter
Lock BW Factor

i

www.valuetronics.com
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Non-Harmonie Spurious Signals 3 kHz ts 30 kHz

P

4. On the dynamic signal analyzer, set:

Center Frequency = 10 kHz
Frequency Span = 20 kHz

5. On the reference oscillator, set:

Frequency = 274.889 MHz
Power Level = —40 dBm

. Set CW Frequency on the Signal Generator to 17.005121 GHz
. Set RF Output level on the Signal Generator as follows:

[}

—~1

Model | Level Setting
HP 783404 | +8 4Bm

To Calibrate the System

1. Verify the presence of the beat note (at approximately 10 kHz offset from
the center frequency)} on the dynamic signal analyzer and record the value,
Vb, in the test record chapter of this book.

2. Set the beat note level to the top graticule line, and do not change the
vertical scale,

The beat note is the reference level for subsequent measurements, and
represents the frequency translated carrier reduced by 40 dB.
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Non-Harmonic Spurious Signals 3 kHz to 30 kHz

To Phase Lock the Sources

1. Reduce the Signal Generator frequency by 10 kHz to 17.005111 GHz.
2. Set the reference oscillator level to 0.0 dBm.

3. Press CAPTURE on the Carrier Noise Test Set, and verify that the signals
lock.

4. Reduce the Lock BW Factor to 10 Hz while making certain that the
instruments remain phase locked.

To Measure Spurious Response at 17.005111 GHz

NOTE

ft is not advisable to change the reference level after the system has been calibrated.

1. Set the start frequency to 3 kHz and the span to 5 kHz on the dynarmic
signal analyzer.

2. Turn on averaging with number of averages equal to 10.

3. Place the marker on any spurious signal, and read the signal amplitude,
Vs,

The signal or noise should be at least 14 dB below the top graticule on the
dvnamic signal analyzer.

4. If the signal is less than 14 dB below the top graticule line, decrease the
© span and observe the level agam.
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Non-Harmenic Spurious Signals 3 kHz 16 38 kHz

The span can be reduced in this manner until the bandwidth approaches
1 Hz.

NOTE

Turn off video averaging after this pracedure is complete

o. Record the averaged signal (or noise level), Vs, in the test record chapter
of this book.

To Calculate Actual Spurious Signal Level
1. Calculate the actual spuricus level as follows:
Corrected Level = — Vb {from "To Calibrate the System") in dBm

— 48,00 dB (correction)
+ ¥s (Measured Level) in dBm

For example:
Corrected Level = - (~47.20) &Bm
— 48.00 48 (correction)
+ (~63.81) dBm
Corrected Level = — 82.81 dRe

2. If a spurious signal is displayed, record its actual level {corrected level} and
frequency offset in the test record chapter of this book.

3. If the signal displayed is noise, record its actual level (corrected level) and
the fact that it is noise in the test record.
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Non-Harmonic Spurious Signals 3 kHz to 308 kHz

4. Change the dynamic signal analyzer to the following frequency spans and
repeat this procedure starting with “To Measure Spurious Response at
17.005111 GHz.”

8 kHz to 13 kHz
13 kHz 10 23 ¥4z
23 kHz to 33 kHz

NDTE

Be sure 1o turn video averaging off before switching to 2 new span.

To Set up and Calibrate the System for 17.501777 GHz

Set the Lock BW Factor on the carrier noise test set to 100.
Set the frequency of the reference oscillator to 221.777 MHz.
Set the CW frequency on the Signal Generator to 17.501781 GHz.

Verify the presence of the beat note (at approximately 10 XHz offset from
the center frequency) on the dynamic signal analyzer and record the value,
Vb, in the test record chapter of this book.

W b

5. Set the beat note level to the top graticule line, and do not change the
vertical scale.

The beat note is the reference level for subsequent measurements, and
represents the frequancy translated carrier reduced by 40 4B.
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Non-Harmonic Spurious Signals 3 kHz to 30 kHz

To Phase Lock the Sources

i. Reduce the Signal Generator frequency by 16 kiz io 17.501777 GHz.
2. Set the reference oscillator level to 0.0 dBm.

3. Press CAPTURE on the Carrier Noise Test Set, and verify that the signals
lack.

4. Reduce the Lock BW Factor to 10 Hz while making certain that the
instruments remain phase locked.

To Measure Spurious Response at 17.501777 GHz

NOTE

It is not advisable to change the reference level after the system has been calibrated.

1. Set the start frequency to 3 kHz and the span t¢ 5 kHz on the dynamic
gignal analyzer.

2. Turn on averaging with number of averages equal to 10.

3. Place the marker on any spuricus signal, read the signal amplitude, Vs,
and record it in the iest record chapter of this book.

The signal or noise shouid be at least 14 dB below the top graticule on the
dynamic signal analyzer.

4, I the signal is less than 14 dB below the top graticule line, decrease the
span and observe the level again.
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Non-Harmaenie Spurious Signals 3 kHz to 30 kHz

The span can be reduced in this manner until the bandwidth approaches
1 Hz.

5. Calculate the actual spurious signal level in the test record chapter, and
identify the signal as noise or record the frequency offset.

6. Change the dynamic signal analyzer to the following frequency spans and
repeat this procedure starting with “To Measure Spurious Response at
17501777 GHz.”

8kHz to 13 kHz
13 k¥Hz to 23 kHz
23 kHz to 33 kHz

NOTE

Be sure to turn video averaging off before switching 10 a new span.

If the Procedure Fails

o Verify the test setup and instrument settings.
o Refer to the “Performance Test Failures” of the Service Guide.
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Non-Harmonic Spurious Signals >30 kHz

This test measures the non-harmonic spurious power level (known, fizxed
offset spurs) greater than 3 kHz relative to the carrier power in dBc. The
Signal Generator is set to various CW frequencies where these spurious
signals are likely to occur. The spectrum analyzer is tuned to the spur
frequencies so that their power level can be measured.

This test must be performed for all instrument models.

NOTE

Spurious resaonses a1 offsets between 3 kHz and 30 kHz are tested in 4 separate test. -

Specification | Conditions
< —8§ dBe [ >30 kHz

Recommended Equipment

HP 71210C Spectrum Analyzer
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Figure 1-11. Non-Harmenic Spurious Level >30 kHz Test Setup

To Setup the Equipment

D

. Preset the Signal Generator,

Lo V]

. Connect the equipment as shown in Figure 1-11.

Model

Level Setting

HP 70340A
HP T5341A

+8 dBm
+8 48m

. Set CW Frequency on the Signal Generator to 17005.111 MHz
. Set RF Output level on the Signal Generator as follows:

www.valuetronics.com
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5. Setup the Spectrum Analyzer as follows:

Preset

Center Frequency = 17005.111 MHz
Frequency Span = 300 ¥Hz
Reference Level = 10 dBm

Scale Log = 10 dB/div

Resolution Bandwidth = 300 Hz
Video Bandwidth = 300 Hz

Video Averaging = OF

Marker = On

To Check for Spurs from 1 to 20 GHz

1. On the spectrum analyzer, set the marker to the highest peak.
2. Set the spectrum analyzer reference level to the marker amplitude.
This puts the carrier peak on the top graticule.

3. Recheck the carrier peak amplitude, and adjust the reference level if
necessary.

The reference level is now the carrier amplitude and all measurements at
this center frequency are referenced to this level.

4. Examine the span for poinis that exceed the —80 dBc level (the sixth
horizontal graticule from the top). Ignore the 2 center vertical graticules
{£30 kHz) because offsets that are close to the carrier are tested in another
procedure,

5. If any frequencies exceed the ~60 dBe limit, turn on video averaging, and
set the number of averages to 10. v

Do not reset the reference level.

6. If any frequencies still exceed the —60 dBc limit: turn video averaging off,
reduce the resolution bandwidth, and after one trace is complete, turn
video averaging back on.

Do not reset the reference level,

1-66

www.valuetronics.com




Performence Tests
Non-Harmonic Spurious Signals >30 kHz

7. Calculate the relative spurious level in dBc and record this value in the
test record chapter of this book:

Spur level(dBc) = Carrier Amptd(dBm) — Spur Amptd(dBm)

8. Repeat this procedure for center frequencies of 17501.777 MHz and
19801.511 MHz.

To Check Spurs from 0.01 to 1 GHz (HP 70341A Only)

Set the CW Frequency on the Signal Generator to 10 MHz.

Set the RF Output level t¢ +13 dBm.

Set the center frequency on the spectrum analyzer to 10 MHz.

Set the span on the spectrum analyzer to 800 kHz.

Set the spectrum analyzer marker to the highest peak.

Set the spectrum analyzer reference level to the marker amplitude.

o e e

Set the resolution bandwidth and the video bandwidth so that the noise
floor is >-70 dBc.

8. Adjust the RBW and VBW s¢ that the carrier skirt is 1ess than .5 divisions
(40 kHz) wide at —65 dBc.

9. Examine the span for points that exceed the —60 dBc level.

ROTE

ignore the carier skirt when measuring spurs.

10. On the spectrum analyzer, set the center frequency as follows, and check
each span for spurious signals that exceed —6¢ dBe.
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11.

12.

13.

14.

15.

8.74 MHz
11.26 MHz

if any frequencies exceed —60 dBc, turn on video averaging, and set the
number of averages to 10.

Do not reset the reference level,

If any frequencies still exceed —60 dBc: turn video averaging off, reduce
the resolution bandwidth, and after one trace is complete, turn video
averaging back on.

Do not reset the reference level.
If any frequencies still exceed —60 dBc, reduce the span.
Do not reset the reference level.

Caiculate the relative spurious level in dBe and record this value in the
test record chapter of this book:

Spur Level(dBc) = Carrier Amptd(dBm) — Spur Amptd(dBm)

Follow the 13 steps above to check for spuricus response >—60 dBc using
the Signal Generator CW Frequencies and spectrum analyzer center
frequencies that follow.

CW Freg/ Center Freq
Center Freq for Reference | for Spurs
63 MHz §1.74 M2
54.26 MHz
489 MHz 487.74 Mtz
500.28 Mz
500 MHz 438.74 WiHz
501.74 MHz
583 MH:z 867.74 MHz
1000.28 MHz

Al spuricus signals should be <-860 dBe.
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If the Procedure Fails

o Verify the test setup and instrument settings.
= Refer to the “Performance Test Failures” section of the Service Guide.
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Pulse On/Off Ratio

This procedure verifies the pulse on/off specification of the HP 703404 and
70341A Signal Generators using a spectrum analyzer to measure RF output

power with pulse on and then off. The difference in power levels is the pulse
on/off ratio.

Specification | Conditions
> 80 dB

Recommended Equipment

HP 71210C Spectrum Analyzer

SPECTRUM
ANALYZER
HP 72888 MCDULAR E
MEASUREMENT SYSTEM =50
= = —— HP 72340A OE:’E
gYNTHES 1ZED
0000 @ BENERATOR
L 18 Miz 18 MHz EXT
558 INPUT REF
WS
RF RFJ
oUTPUT IN
-

Figure 1-12. Pulse On{Off Ratio Test Setup
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To Set Up the Equipment

1. Conmnect the equipment as shown in Fignre 1-12.
2. Preset the Signal Generator.

3. Set CW Frequency on the Signal Generator to 1 GHz for the HP 703404
Set CW Freguency to 10 MHz for an HP 70341A.

4. Set RF Output level on the Signal Generator to —3.99 dBm.

5. To turn on inverted external pulse modulation:

' ey s0 that the INV is underscored.

key so that ON is underscored.
This generates a puise on condition.
6. On the spectrum analyzer, set:

Preset

Center Frequency = 1 GHz
Frequency Span = 100 Hz
Reference Level = ~3.99 dBm
Resolution Bandwidth = 10 Hz

To Measure Pulse Modulation On/Off Ratio

1. Center the signal on the spectrum analyzer.

2. Place the peak of the signal on the top graticule line (the reference level).

3. To select normal {non-inverted) pulse modulation on the Signal Generator:
&. Press the :

b. Press the - key so that the NML is underscored.
C. Make sure that the ON is underscored on the

key.
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This generates a pulse off condition.

4. Observe that any residual signal is more than 80 8B below the reference
line on the specirum analyzer. Record your observation in the test record
chapter of this book.

Repeat this procedure for the following Signal Generator CW frequencies:

‘_U‘I

Model | Freguency Settings
KP 703414 | 18 MMz
58 MHz
300 Mz
800 MMz
998 Mz
HP 703404 1 20 GHz

If the Procedure Fails

o Verify the test setup and instrument setiings.

o Determine the actual power levels of both the pulse on and pulse off states
using a marker on a specirum analyzer, and subtract one from the other in
order to manually calculate the pulse on/off ratio.

This calculated pulse on/off ratio should be greater than 8C dB.
o Refer to the “Performance Test Failures™ section of the Service Guide.
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Pulse Rise/Falltime

This test uses a digitizing oscilloscope to measure the HP 703404 or HP
70341A Signal Generator RF pulse rise and falltimes.

HP 703404

Specification | Conditions
<10 s

HP 763417

Specification | Conditions
< 508 ns 10~25 MHz
< 358 ns 25-84 MHz
< 50 ns 64-128 MHz
< 3 128-500 Mkz
< 2 ns 500-1000 Mz

Recommended Equipment

HP 54121T (HP 541208 with HP 541214) 20 GHz Digitizing Oscilioscope
HP 8115A Function Generator
HP 8493C Option 020 20 dB Attenuator (2)
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HP 72008 MODULAR

MEASUREMENT SYSTEM DIGITIZING
= N — HP 78348A 0SCILLOSCOPE
PULSE/ 4 SyNTHESTZED
FUNCTION E
GENERATOR | 2000 @ GENERATOR
S =i
o
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1
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Figure 1-13, Pulse Rise/Falltime Test Setup

To Set up the Equipment

1. Connect the equipment as shown in Figure 1-13.
2. Preset the Signal Generator.

3. Set the CW Frequency of the Signal Generator to 1.649989 GHz for the HP
T0340A. Set the CW Frequency to 10 MHz for an HP 70341A.

4. Set the RF Output level of the Signal Generator to —3.99 dBm.
5. Turn pulse modulation On.
On the pulse generator set:

Frequency = 500 kHz

Pulse Width = I usec

High Level = 3V

Low Level = OV

Disable = Off (to enable pulse generator)

6. On the oscilloscope:

Pz'es,_g_ AUTOSCALE

Set 2= 10 ns/Giv for HP T0340A. Set to 500 ns for an HP
703414,
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Set DELAY so that rising edge of pulse is displayed
Set Display Persistence = 1 sec

Figure 1-14. Puise Risetime Measurement

To Measure Risetime
1. Adjust the Signal Generator RF Output level so that the upper half of the
envelope spans 2.5 vertical graticules as in Figure 1-14.

2. Adjust the oscilloscope’s horizontal DELAY and vertical OFFSET functions
in order to position the rising edge of the pulsed RF so that the (0% and
90% points cross horizontal graticules. Refer to Figure 1-14.

3. Measure pulse risetime from 10% to 90% of the rising edge of the
waveform using the graticules for reference.

The pulse risefime should be less than one division.
4. Record the measured value in the test record chapter.
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Figure 1-15. Pulse Falltime Measurement

To Measure Falltime
1. Adjust the DELAY on the oscilloscope so that the waveform falling edge is
visible on the dispiay.

2. Adjust the Signal Generator RF Qutput level so that the upper half of the
envelope spans 2.5 vertical graticules as in Figure 1-15.

3. Adjust the oscilloscope’s horizontal DELAY and vertical OFFSET functions
in order to position the falling edge of the pulsed RF so that the 10% and
90% points cross horizontal graticules. Refer to Figure 1-15.

4. Measure pulse risetime from 10% to 80% of the falling edge of the
waveform using the graticules for reference.

The pulse falltime should be less than one division.

5. Record the measured value in the test record chapter.
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To measure Rise/Falltime for 0.01 to 1 GHz (HP

70341A)

1. Using the following settings, measure risetimes and falltimes as in the

procedures “To Measure Risetime” and

“To Measure Falitime.”

Signal Generator Frequency Setting

Oscillescope Timebase Setting

18 MHz
75 MMz
84 MHz
128 MHz
500 MHz

500 nsfdiv
350 ns/dwv
80 ns/div
35 ns/idiv

28 nsfdiv

2. Record the measured values in the test record chapter.

If the Procedure Fails

o Review (verify) the test setup and equipment settings.

o Refer o the “Performance Test Failures” of the Service Guide if the

performance is out of specification.

www.valuetronics.com
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" Pulse Width

This procedure verifies the pulse width specification for the HP 7034CA or HP
70341A by observing the pulsed RF output on a digitizing oscilloscope.

If you are checking an HP 70341A, proceed to To Measure Pulse Width for
0.01 to 1 GHz (HP 703414},

HP 703404

Specification { Conditions
< 2908

HP 70341A

Specification| Conditions

< 1 pus £.01-0.064 BHz
< 100 ng .0684-0.5 GHz

< 2 ns £5-1 GHz

Recommended Equipment

HP 541217 (HP 54120B and HP 54121A) 20 GHz Digitizing Oscilloscope
HP 8116A Function Generator
HP §493C (Option 020} 20 dB Attenuator
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Pulse Width
HP 78023 MODULAR
MEASUREMENT SYSTEM DIGITIZING
2 = T HP 783484 0SCILLOSCOPE
PULSE/ g}rgmssxzm
FUNCTION
GENERATOR 2OO 0 gf GENERATOR
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Figure 1-16. Pulse Width Test Setup
To Set up the Equipment
1. Connect the eguipment as shown in Figure 1-16.
2. Preset the Signial Generator.
3. Set RF Output level on the Signal Generator to —3.99 dBm.
4. Set CW Frequency on the Signal Generator to 1 GHz,
5. Turn pulse modulation on.
6. On the pulse generator, set:
Frequency = 1 MHz (Period = 1 us)
Pulse Width = 24 ns
High Level = 3.0V
Low Level = 0V
Disable = Off (to enable puise generator)
7. On the oscilloscope:
Press
so that I full pulse envelope is displayed
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Figure 1-17. Pulse Width Measurement

To Measure Pulse Width

i, Adjust the Signal Generator RF Output level so that the upper half of the
pulse envelope spans 2 vertical divisions.

2. Use the DELAY function on the oscilloscope to position the waveform
to place the median of the rising edge on a vertical graticule. Refer to
Figure 1-17.

3. Record the displayed pulse width in the test record chapter {(Pulse width
is measured from the rising edge median to the falling edge median of the
pulse.)

The pulse width should be <25 ns.
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To Measure Pulse Width for 0.01 to 1 GHz (HP 70341A)

3
2

-1

. Set the Signal Generator to 10 MHz.
. On the pulse generator:

Set pulse width to 950 ns.
Set pulse period 10 2 us.

. On the oscilloscope:

Press
Set Time/Div = 200 ns

Set DELAY so that 1 full pulse envelope is displayed
Set PERSISTENCE to 900 ms

. Change the Oscilloscope display to single if it is not already.

Adjust the Signal Generator RF Output level so that the upper half of the
pulse envelope spans 2 vertical divisions.

. Use the DELAY function on the oscilloscope to position the waveform

to place the median of the rising edge on a vertical graticule. Refer to
Figare 1-17.

Record the displayed puise width in the test record chapter. (Pulse width
is measured from the rising edge median to the falling edge median of the
pulse.)

The pulse width should be <1 pus.

. Repeat steps 1 through 6 for the following Signal Generator, oscilloscope,

and pulse generator settings:

€W Frequency | Time/Div | Pulse Width | Pulse Period
B4 MHz 20 ns 95 ns 200 ns
500 MHz 5 ns 24 13 30 ns

The pulse width should be <100 ns for a 64 MHz carier frequency and
<25 ns for a 500 MHz carrier frequency.
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If the Procedure Fails

o Review (verify) the test setup and equipment settings.

o If the pulse widih on the spectrum analyzer is visible and greater than the
specification, narrow the pulse generator pulse width until it is less than
the specification.

o If the pulse on the spectrum analyzer is not visible (or disappears when the
pulse width is narrowed in step 2, above,) refer to the “Performance Test
Failures” section of the Service Guide.
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Maximum FM Deviation

This procedure verifies the FM maximum deviation specification of the HP
T0340A Signal Generator and the HP 70341A.

HP 70341A FM performance is completely dependent on the HP 70340A°s FM

performance,

HP 70340A

Specification | Conditions

>5 MH

>10 MHz peak | 2-20 GHz

z peak | 1-2 GHz

HP 8116A Function Generator
HP 71210C Spectrum Analyzer

HP 70088 MODULAR

MEASUREMENT SYSTEM

Recommended Equipment

SPECTRUM
ANALYZER

CUNMERIIC TS (- HP 723494
PULSE/ e g‘z{gggES IZED

FUNCTION =
GENERATOR = COGO @ CENERATOR

= éég 10 Mz 16 m—;z’

St INPUT OUTPUT
l ext Jrr
2Y oUTPUT
v \.
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Figure 1-18. Maximum FM Deviation Test Setup

com
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To Set Up the Equipment

1. Connect the equipment as shown in Figure 1-18.

o

Preset the Signa! Generator.

Set the CW Frequency on the Signal Generator to 2 GHz.
Set the RF Output level on the Signal Generator to 0 dBm.
Set the function generator as follows:

i

.Q)i

Frequency = 50 kHz
Level = 2 Vpk (1.4 Vrms)

6. Set up the spectrum analyzer as follows:

Frequency = 2 GHz
Span = 25 MHz
Resolution Bandwidth = aslow as possible for reasonable cutput

fes FEF_ 2.8 cBm ATTEN 10 9B

18 ces

CENTER Z.280 € GHz2 SPAN 25 .3 MMz
RES BW 3% kHz VEW 120 kMz SWR 75.2 msec

Figure 1-19. Example Signal Spectrum that Passes Test
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] 1 o et 1{ e [ i
: |
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At i !!iiE!iEl w;‘é E'g% a[g i
3 i
? LIS B R AT L
CENTER 2.898 © GHz ‘ ' SPAN 25.8 MHz
RES BW 38 kHz VEW 198 kHz BWE YE 2 msec

Figure 1-28. Example Signal Spectrum that Fails Test

To Verify 10 MHz Peak Deviation at 2 GHz

1. Verify that the Error Indicator is off. For the HP 703404, the error
indicator is the LED lzbeled “MSG” that is above the knob.

2. Tarn FM On on the Signal Generator.

3. Change the function generator level so that the signal spectrum filis at
least the § center vertical graticules of the spectrum analyzer display.

Refer to Figure 1-19 for a signal that covers § graticules,
4. Observe that the signal is symmetrical on the display.
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Refer to Figure 1-19 for a signal which is symmetxical. Refer to
Figure 1-20 for a signal which is asymmetrical and, thus, fails to meet the
specification,

5. Check that the error indicator is not on.
The error indicator is located on the front panel of the Signal Generator,

6. Record your cbservations in the test record chapter of this book.

To Verify 10 MHz Peak Deviation at 10 GHz

1. Set the Signal Generator CW frequency to 10 GHz.
2. Set the spectrum analyzer center frequency to 10 GHz.

3. Change the function generator level so that the signal spectrum fills at
least the 8 center vertical graticules of the spectrum analvzer display.

Refer to Figure 1-19 for a signal that covers 8 graticules. Note that the
center frequency is different than that in the figure.

4. Observe that the signal is symmetrical on the display.

Refer to Figure 1-16 for a signal which is symmetrical. Refer to
Figure 1-20 for a signal which is asymmetrical and, thus, fails to meet the
specification.

Check that no errors are present.

w

6. Record your observations in the test record chapter of this book.

To Verify 5 MHz Peak Deviation at 1 GHz

1. Set the Signal Generator CW freguency to 1 GHz.
2. Set the spectrum analyzer center frequency 1o 1 GHz.
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3. Set the spectrum analyzer span to 12.5 MHz.
4. Set the function generator level to 1 Vpk (.7 Vrms)

5. Change the function generator level so that the signal spectrum fills at
least the 8 center vertical graticules of the spectrum analyzer display.

Refer to Figure 1-19 for a signal that covers 8 graticules. Note, however,
that the span and center frequency are different from those in the figure.

6. Observe that the signal is symumetrical on the display.

Refer to Figure 1-19 for a signal which is symmetrical. Refer to
Figure 1-20 for a signal which is asymmetrical and, thus, fails to meet the
specification.

7. Check that no errors are present.
8. Record your observations in the test record chapter of this book.

If the Procedure Fails

o Verify the test setup and instrument settings.
If the error indicator is on:
1. Check the Error Queue for the messages “TiZ, Frequsncy

. a9 -, o .
of locks (Fi2)” and 713, Possit
P

outsrrmooulationt dFI8N,

lome yard oot

If these messages appear, the FM Deviation test fails.
To check the exror queue on the Signal Generator:

Error messages will be shown on the MMS display.
o Refer to the “Performance Test Failures” of the Service Guide.
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FM Rate and Flatness

This test measures variations in the Signal Generator’s FM sensitivity across
the ¥M band. Measurements are made at 6 and 18 GHz. This test applies to
the HP 703404 only.

HP T0341A FM performance is completelv dependent on the HP 703404’s FM
performance.

Specification Conditions
4 dB @ 1 kMz, 5 kHz, 100 kHz, and 1 MHz rates

Recommended Equipment

HP 71210C Spectrum Analyzer

HP 5343A Option (01 Microwave Frequency Counter
HP 34564 Voltmeter

HP 81164 Function Generator

20 dB BNC Attenuator (2)

§ dB BNC Attenuator
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Figure 3-_21. FM Rate and Flatness Test Setup

To Set up the Equipment

Connect the equipment as shown in Figure 1-21.
Preset the Signal Generator.
Set the CW frequency of the Signal Generator to 6 GHz.

Set the RF Output level of the Signal Generator o ¢ dBm.
Turn FM on.

Set the spectrum analvzer as follows:

A

Preset
Center Frequency = 6 GHz
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7.

Span = 1 MHz
Set the function generator as follows:

Waveform = sinewave
Frequency = 100 kHz
Voltage = 10 mV

output = not disabled

To find the 100 kHz Reference 1st Sideband Nulls

1.

Verify the function generator frequency with the frequency counter, and
record the measured frequency.

. Slowly increase the voltage on the function generator until the Ist

sideband (Fe 4 Fm) nulls.

If the upper and lower sideband null at different voltages, record the
average voltage between them. This reference voltage measured at
100 kHz should be around 70 mV.

. Record the AC voltage indicated on the voltmeter in the test record

chapter of this book.

. Continue to increase the furnction generator voltage until yvou find the 4th

time the 1st Sideband nulls.

If the upper and lower sideband null at different voltages, record the
average voltage between them. This reference voltage measured at
100 kHz should be about 200 mV.

Record the AC voltage indicated on the voitmeter In the test record
chapter of this book.
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KOTE

Use as much attenuation es possible (40 4B) on the output of the function generater in arder 1p
improve reselution.

To find the 1st Sideband Null for a 1 kHz Rate

1. Tune the function generator to 1 kHz.

2. Measure the function generator frequency with the frequency counter, and
record the measured frequency.

3. Set the spectrum analyzer span to 10 kiz.
4. Reduce the function generator output level to 10 mV.

5. Adjust the function generator cutput voltage to obtain the first Sideband
null.

If the upper and lower sideband null at different voltages, record the
average voltage between them. The level should be about 2 V.

6. Record the measured voltage in the test record.

NOTE

Use as much attenuation as possible (40 dB) on the outpur of the functicn generator in arder to
improve resoiution.
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To Find the 1st Sideband Null for a 5 kHz Rate

1. Tune the function generator to 5 kHz, measure the function generator
frequency with the frequency counter, and record the value in the test
record.

2. Reduce the function generator output level to 10 Vrms.
3. Set the spectrum analyzer span to 50 kHz.

4. Adjust the function generator’s output voltage to obtain the sixth time the
1st Sideband nulls,

If the upper and lower sideband null at different voltages, record the
average voltage between them. The level should be about 10 mV. (Nulls
will occur about every 2 mV.)

5. Record the measured voltage in the test record.

NOTE

Use as much attenuation as possible {40 4B) on the output of the function generatar in order 1o
improve resolution.

To Find the 1st Sideband Null for a 1 MHz Rate

1. Tune the function generator to 1 MHz, measure the function generator
frequency with the frequency counter, and record the value in the test
record.

2. Set the spectrmm analyzer span to 10 MHz.
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Set the function generator level to 10 mV.

- W

Replace the 2G dB attenuators with a 6 dB attenuator in the test setup.

Slowly increase the function generator level until you find the lst
Sideband null.

If the upper and lower sideband null at different voltages, record the
average voltage between them. The level should be about 100 mV,

o

6. Record the AC voltage indicated on the voltmneter in the test record
chapter of this book.

To Calculate the Relative FM frequency response:

1. Solve the following equation 3 times using:
first, the 1 kHz 1st null and the 100 kHz 4th null
second, the 5 kHz 6th null and the 100 kHz 4th null
third, the 1 MHz Ist null and the 100 kHz Ist null.

L RS R ARRE R SRR S S —
NETE

Be certain that you have measured the correct nulls. ¥ the nulis are cosrect, the Tollowing
refationships hold: '

The 1 kHz st null measwred voltage is approximately 106 times less than the 108 kHz 4th null.
The 5 kHz Bth null measured voltage is approximately 20 times less than the 100 kHz 4th mull,
The 1 MHz 1st null measured voltage is approximately 10 times grester than the 100 kiz 1st null

,
dB = 20log— = _ 20og i
VioorHz Frooem:

where dB = the calculated frequency response
Ve = the voliage at the measured frequency
VigokHz = the reference voltage measured at 100 kHz setting

1-93

www.valuetronics.com




Performance Jests
FM Rate and Flatness

fo = the measured frequency
fioormz = the reference frequency measured at 100 kHz setting

2. Record the 3 calculated relative responses in the test record chapter of this
book.

3. Repeat this entire procedure for a Signal Generator CW frequency of
18 GHz.

To Calculate FM Flatness
1. Determine the recorded maximum {ralue and the minimum value of
frequency response, dB, for 2 CW frequency of 6 GHz.

2. If one response is negative and the other positive, record the sum of the
two in the test record chapter of this bock.

The flatness should be less than 4 dB.

3. If both responses are positive or both are negative, record the worst case
response in the test record.

The flatness should be less than 4 dB.

4. Determine the recorded maximum value and the minimum value of
frequency response, 4B, for a CW frequency of 1§ GHz.

9. If one response is negative and the other positive, record the sum of the
two in the test record chapter of this bock.

The flatness should be less than 4 dB.

6. If both responses are positive or both are negative, record the worst case
response in the test record.

The flatness should be less than 4 dB.
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Performance Tests
FM Rate and Flatness

If the Procedure Fails

1 Verify the test setup and instrument settings.
1 Refer to the “Performance Test Failures” section of the Service Guide.
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" Minimum AM Depth

This procedure verifies the AM depth specification of the Signal Generator
by inputting a minimum of 7 Vdc into the EXT AM connector. A spectrum

analyzer is used to verify that, when LOG AM is turned on, the RF Qutput
signal drops at least 60 dB.

Specification | Cenditions
> 80 dB

. Recommended Equipment

HP 71210C Spectrum Analyzer
HP 8116A Function Generator
HP 34564 Volometer

SPECTRUM
ANALYZER

AAaNANAR

HP 78888 MODULAR .
MEASUREMENT SYSTEM =5

i 2 [t HP 7B34@A
PULSE/ = . g\l’gggEs 1780
FUNCTION E
GENERATOR |3 0@00 | GENERATOR
BT :E'-ES 19 Mz 16 MHz’
e INPUT CUTPUT
EXT aF J RF
AM AUTPUT N
Gy J e

Figure 1-22. Minimam AM Depth Test Setup
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Performance Tests
Minimum AM Depth

To Set Up the Equipment

1. Preset the Signal Generatorn
2. Set the CW Frequency on the Signal Generator to:

HP 70340A: 1 GHz
HP 70341A: 10 MHz

3. Set the RF Qutput level on the Signal Generator to § dBm.
4. Set the function generator as foliows:

Waveforms = off.
Offset = 3.5 Vdc
Disgble « off (to enable output)

Verify that the function generator output is 7 Vdce using a voltmeter.

i el

Connect the equipment as shown in Figure 1-22.

=1

Set up the spectrum analyzer as follows:

Frequency:
If testing HP 703404 1 GHz
If testing HP 70341A: 10 MHz
Span = 500 Hz
Input Attenuation = 10 4B
Reference Level = (0 dBm
Resolution Bandwidth = 10 Hz

To Measure AM depth

1. Adjust the spectrum analyzer controis to set the signal peak on the top
graticule line {the reference level).

2. Turn the Signal Generator Log AM function on.

3. Observe that the signal peak on the spectrum analyzer drops to about the
—60 dB line.
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Perfarmance Tests
Minimam &M Depth

4. Record your observations in the test record.

If the Procedure Fails

5 Verify the test setup and instrument settings.

o Determine the actyal power levels of both the AM on and AM off states
using a marker on a Spectrum analyzer, and subtract one from the other in
order to manually calculate the AM depth.

0 Increase the function generator output to 10 Vde and repeat the test
Procedure.

This calenlated AM depth should be greater than 60 4B,
= Refer to the “Performance Test Failures” section of the Service Guide.
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Manual Adjustment
Procedures (for HP
70340A)
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‘Manual Adjustment Procedures (for HP
70340A)

The procedures which follow are defined as manual because they require
operator interaction.

The following lists each procedure and when it shouid be performed:;

Adjustment

When Reguired

YiG CAL

tow Stability
Time Base

SV/GHz

Adter replacing either YIG Oscillator 1ABGT or ABGYZ), the YIE Driver Assembly 149}, or when
calibration fata is lost

After replacing the LG Signal Generator and Reference Assembly 1AS] or for improved accuracy.

After replacing the CPU Assembly {AZ] or for improved accuracy,
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Instrument Cover Removal

To perform the adjustments in this chapter, vou must have access to internal
COMmponents.

Cover Removal

1. Place the Sigral Generator with the top cover up.

5.\')

Unscrew the four screws that attach the handies to the szdes of the
instrument and remove the handles.

3. Unscrew the eight screws that are under the handles. There are four
screws per side.

Voltages in the instrument can cause personal injury; be extremely
careful. Capacitors can be charged even if the instrument has been
disconnected from line power.

WARNING

4. Unscrew the captive screw at the middle of the rear edge of the cover.
This i5 a captive screw, and will cause the cover to pull away from the
front frame.

5. Slide the cover to the rear to remove.
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DIP Switch Settings

For many of the adjustment procedures, you must access the DIP switch,
A3S1, located on assembly A3 in order to dose PG(8). PG(S) must then be
opened at the end of the procedure in order {0 ensure that the calibration
data is saved. For the procedures which require access to this switch, refer to
the following figure.

A251
DIP SWITCH HP 70340A

SETTINGS

(OPEN) {CLOSED) {OPEN) (CLOSED)

1 M 11

T

!

¥
31
4
5

Bt
| na—

IR 15 i
SWITCH B CLOSED SWITCH 8 OPENED

wilhu wd

=~ O O b B

ot |

Figure 2-1. BIP Switch, A351, Seitings
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Low Stability Timebase Adjustment

This procedure verifies the operation of the Signal Generator’s low stability
10 MHz reference. You should perform this after replacing the LO Synth and
Reference Assembly (A6} or when you require improved frequency accuracy.

Recommended Equipment

HP 5334B Frequency Counter
HP 5061A Frequency Standard
HP 8493C Option 016 10 dB Attenuator
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Manua! Adjustment Procedures {for HP 703404}
Low Stability Timehase Adjustment

i@ MHz TIMEBASE STANDARD

18 MHz FREQUENCY COUNTER

18 MHz

o

IN

18 d3 PADJ 80"

HP 783404

SYNTHESIZED

SIGNAL

o GENERATOR
MGDULE

Ty,

HP 7@34BA

1

. =

3

L0 SYNTH % L
REF L.OOP
ASSEMBLY
(AB)

RIB2 = L,

i L

S L T

Figure 2-2. Low Stability Timebase Equipment Setup

REF
CUT
EXT
REF
HP 72880 MODUL AR
MEASUREMENT SYSTEM
o o ouT
O 0000
pu T P11 )
EXTENDER MODULE
CAUTION

1. Connect the equipment as shown in Figure 2-2.

Be sure that the LINE switch is in the “off” position before removing the
Signal Generator cover.

2. Turn on the equipment and allow it to warm up for one hour.

3. Adjust RI62 slightly on the Signal Generator’s LO Synth and Ref Loop
Assembly (A6) until the frequency counter displays “1& MHz" 1 Hz.
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0.5 V/GHz Output Adjustment

This procedure checks and, if necessary, adjusts the output of the Digital to
Analog Converter for accuracy. Perform this adjustment after repiacing the
CPU Assembly or when you desire improved accuracy.

Recommended Equipment

HP 3456A Voitmeter
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Manual Adiustment Procedures Hor HP 70340A)
0.5 VIGHz Dutput Adjustment

VOLTMETER - HP Tes4sA
,' l_”m] o
= opu EJ
7 ASSEMBLY
} CAR) ix
HP 7888Z MODULAR R78 7] i
MEASUREMENT SYSTEM .5V/GHz
s = QUTPUT =
=l | P 783404 .
= SYNTHESIZED i -
—— SENERATOR
TICIES
SoEhR 220909 O vonuLE |
EXTENDER MODULE e e r—

CAUTIGN

Figure 2-3. 0.5V/GHz Dutput Equipment Setup

Be sure that the LINE switch is in the “off” position before removing the
Signal Generator cover.
1. Turn on the Signal Generator and allow it to warm up at least one hour.
2. Set the Signal Generator CW frequency to 10 GHz.

This sets the DAC to 5 volts.

3. Connect the voltmeter 1o the .5 V/GHz Qutput located on the Signal
Generator's rear panel as in Figure 2-3.

4. Adjust the R70 potentiometer on the CPU Assembly so that the voitmeter
reads +5.000 V =5 mV.
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Manual Adiustment Procedures ffor HP 703404}
8.5 V/GHz Qutput Adjustment

Note that R70 is the only potentiometer on the CPU Assembly.

If the Procedure Fails

o Verify the equipment setup and instrument settings.
o If the potentiometer can not be adjusted for a proper voltmeter reading:
Refer to the Service Guide in order to verify the CPU Assembly.
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CAUTION

YIG Calibration

This calibration is performed via the front panel of the instrument using
special function 71. The calibration traces the hysteresis curve of the YIG
Oscillator at 200 MHz intervals and uses the curve to calculate the average
values for the DAC. This procedure is performed in two bands, 2 to 10 GHz
and 10 to 20 GHz.

It is necessary to perform this procedure after replacing the YIG Driver
Assembly (A9) or either YIG Oscillator {A8G1 or A8G2). It is also necessary
when calibration data is lost.

Be sure that the LINE switch is in the “off” position before removing the
Signal Generator cover.

1. Close PG(8) on the DIP switch, A3S1, as shown in figure 2-1.

2. Turn on the equipment and allow it to warm up for one hour.

3. Check for errors from the error queue:

Press th
Press
dispiayv.

4. Run the YIG Calibration:
a. Press the
b. Press
“ Press

The error messages will be shown on the MMS

The display will change.
again to start the calibration.

The message “CALIBRATING YIG 05D is briefly displayed followed by
9

the message, “¥74 Tal i

I 2 oy »
&L IME Ml

While the routine is running, DAC values appear on the screen. The

message, ® Tzl Freg wooss DEC = xuxx 7 is shown with “DAC? in
uppercase letters, indicating that the calibration is running successfully.

5. When the routine completes, open PG(8) of the DIP switch, S1. Refer to
figure 2-1.

The message “¥70 Tzl successful” should appear when the calibration
is complete.
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Manual Adiustment Procedures [for HP 70340A}
Yig Calibration

NOTE

This routing completes in shout 20 minutes.

6. If you see the message “Czl Frog Bud, dac = ww
lowercase letters, abort the routine by pressing th
open PG(8) of the DIP switch, A3S1, and refer to the
section of the Service Guide.

Hthe caliblation fails any point or points, the message “Cal Freg mux,
dac = xxx 7 is shown where “dac” in lower case from the first failed point
on. Old data for the failed band re,mams intact if the calibration fails any
point in that band.

-3

. If the message “¥TG Tal fa2iled” appears, the calibration has failed. I
this message is displayed:

a. Open PG(8) of the DIP switch, S1. Refer to figure 2-1.
b. Check the Error Quene for error messages.
¢. Refer to the troubleshooting section of the Service Guide.

R S ———
NGTE

Within a band, new DAL vaiues are not saved in ROM unless the YIG Cafibration completes
successiully 1t is possible for the calibration 1o pess in 1 band and fail in the cther. In this case the
new DAC valves are saved for the band that passes and the old DAC values are retained for the band
that fails.
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Manual Adjustment Procedures ifor HP 703404
YIG Galibration
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Automated Adjustment
Procedures
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Automated Adjustment Procedures

The procedures which follow are automated. Each procedure confains
information on the equipment setup as well as how to load and run the
program. The automated adjustments require the software disks which
accompany this book. Note that some user interaction is required during
these procedures even though they are automated. The auiomated
procedures indude vernier, frequency, aftenuator, AM, and low band (.01 to 1
GHz) calibrations.

Perform these adjustments only when directed to do so by the troubleshooting
procedures in the Service Guide or when a related performance test fails. The
following lists each procedure and summarizes when it should be performed:
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Automated Adjustment Procedures
Yi& Calibration

Adjustment When Beguired
HP 783404
Vernier, Adfter rzplacing the ALC Assembly {A101, Output Module [ABA1), Coupler/Detector (ABASI, SLPFA
Frequency 1 [ABAZ], RF Output connestor, semirigid cables besween Cutgut Module 1ABAT) and RF Output

1087 10 1 GMzl

Frequency 2,
Attenuator
10.07 10 1 GH#

Vernier,
Frequenzy 1 13
te 20 GHi

Frequency 2,
Avtenuator (1
10 20 GHA

AN Gain, Am
Linearity

HP 783414

AM, Pulse

connector, or Step Attenuator JABATT). Calibration is also necessary whan calibration dats it lost
or when the instrument %ails the Vernier level Accuracy and Famess test.

After replacing the AIC Assembly [A103, Oumput Module 1A8AT), Coupler/Detecior 1ABAS!, SLPFA
[ABAZ), RF Output connectar, sermirigid cables between Qutput Module 1ABAT) and RF Outpun
connscior, or Step Attenvater [ABAT1S, Calibration is alse necessary when calibeation date is lost
or when the instrement fails the faw level Accuracy snd Flatness test.

Afer replacing the ALC Assembly {A10), Output Module (ABA1), SLPFA tABAZ, BF Gutput
connector, semi-rigld cables between Output Module {ASATI and AF Dutput connector, or Step
Antenuator |ABAT. Calibration is also necessary when cafibrstion data i lost or when the
instrumnent “fafls the Vernier level Accuracy and Fatness test.

After replecing the ALC Assembly [A10}, Outpur Module [ABAYL, SLPEA [ABAZ), RF Outpur
connector, semirigid cables between Oumput Module (ABAT} and RF Output connector, or Step
Anenuator (ABAT1. Celibration is also necessary when calibration data is lest or when the
instrument fails the low level Arcuracy and Fatness test.

After replacing the Pulse and AM Driver Assembly [AB), the SLPFA 1A8A2), or the Output Mocuke
{ABA1L. Calibration is also necessary when AM calibration deta is fost.

After replacing the A3 Power/Mod assernbly or when cefibration date is lost.

www.valuetronics.com
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Instrument Cover Removal

To perform the some of the adjustments in this chapter, you must have access
to internal components.

HP 70340A Cover Removal

Some of the procedures in this chapter might require that you remove the
cover from the instrument in order to access internal components. If your
instrument is an HP 703404, in addition to removing the cover, you must
remove the instrument from the mainframe and connect it to an extender
cable. The following steps detail how to remove the BP 70340A from the
mainframe and connect it to the extender module.

1. To remove the Signal Generator from the mainframe:

a. Turn the mainframe off by setting the LINE (Mains) switch to the off
position, :

b. Swing the mainframe front panel door down.

On some MMS mainframe models, the door will not open unless the
LINE switch is of.

¢. Loosen the hex-nut module latch using an 8 mm hex-ball driver (HP
part number 8710-1307).

The 8 mm hex-ball driver is included with your MMS mainframe or
display. It is necessary to use this tool for installation and removal of a
module.

Be sure that the LINE switch is in the “off” position before removing the
CAUTION .
Signal Generator cover.

WARNING Voltages in the instrument can cause personal injury; be extremely
careful. Capacitors can be charged even if the instrument has been
disconnected from line power.
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Automsted Adjustment Procedures
Instrument Cover Removal

d. Slide the Signal Generator module out of the mainframe.

2. Remove the 16 screws from the Signal Generator cover and carefully
remove the cover from the instrument.

3. Gonnect the Extender Module (HP part number 70001-60013) from the
Signal Generator to the mainframe as shown in Figure 3-1.

HP 788008 MODULAR
MEASUREMENT SYSTEM

o o

(=]
reimita]
Sram
Qorno / \

exTennEr wooule 7

-
CONNEGT TG REAR e
SIGNAL GENERATOR

| HP 7034PA
SYNTHESTZED
SIGNAL
GENERATOR
oDuLE

Figure 3-1. Signal Generator and Extender Madule Setup
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DIP switch, S1, Settings

For many of the adjustment procedures, you must access the DIP switch,

S1, located on Assembly A2 (HP 70340A) in order to dose PG(8). PG(8)
must then be opened at the end of the procedure in order to ensure that the
calibration data is saved. PG(8) can be accessed through the hole in the top
of the HP 703404 instrument cover without removing the cover from the
instrument. For procedures which reguire access to this switch, refer to the
following figure (Figure 3-2) which shows the location of the PG(8) with the
cover removed.

AZS1

I HP 7@340A o
SETTINGS
(OPEN) (CLOSED) (OPEN) {CLOSED) PSIN S S
ot — y °
2| T 2T 0
I 3]
A 4 (1] 3
SIHNE sT]
ol — |
710 7 N L LTI
8 8 #______W_fff.f_ ]
SWITCH 8 CLOSED  SWITCH 8 OPENED J

W W fud

Figure 3-2. DIP Switch, 81, Settings
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System Requirements and Setup

Hardware

The automated adjustments require an HP 9000 series 200/300 computer with
at least 4 megabytes of RAM, a disk drive, and an HP-IB interface. They also
require a HP-IB compatible printer. The software disks provided are in the
3.5 inch format. There are a total of three double-sided disks included with
the calibration kit.

Operating System

These procedures were developed to run on BASIC version 5.1. However,
they nmay be run on earlier versions of BASIC. Refer to the BASIC user's
docwmentation for instructions on loading the operating system and binaries.

Software

The automated adjustments are contained on three double-sided disks, All
disks are required in order to run the procedures.

It is suggested that you make working copies of the master disks.
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Running the Software

CAUTION This software uses RAM volumes for fast access of data files. These volumes
may also be used by other programs containing data that will be erased by
this program. Be certain that the computer does not contain important data
in any memory volumes before you run this program.

NOTE

The computer containing this program must be the only comrolier an the bus. if more thar ene
controller is present, the software will rot run praperly

1. Copy the software from the master disks to working disks.

2. Set the default mass storage to the disk drive which will contain the
automated adjustment software using the BASIC “MASS STORAGE IS”
command.

Refer to the BASIC Language Reference for more information on setting
the default mass storage.

3. Select a Display device using the PRINTER IS statement.

Specific instructions are shown on the display device that you are using. A
hard copy of adjustment cutpuis is sent to the hard copy printer with the
address selected in the “USER.FILE” program that follows.

NGTE

There are various ways to enter data or commands when you are within 2% program. (ENTER),
{CONTINUE), (RETURN), and (EXECUTE 2re all interchangesble. For censistency, the
ENTER ] key is used throughout this bosk.

www.valuetronics.com




Automated Adjusiment Procedures
Bunning the Software

To Edit the User_File (70340A or 70341A)

The user file has been set up to allow storage of user-supplied information
such as instrument HP-IB addresses and calibration factors. These values are
entered once and only need to be updated if they are changed.

. Insert Disk 1 into the default drive.
Type LOAD “USER_FILE”
Press (ENTER).
Type EDIT
Press (ENTER).
To enter user parameters:
a. Scroll through the file until you read:
Dut=xxx THIS IS THE HP~IB ADDRESS OF THE DEVICE UNDER TEST

oLk W e

HP 7034X 0OR 837XX
where the defoult value of xxr is 719

b. Type in the HP-IB Address if it differs from the value of xxx.

For the HP 703404, the Signal Generator BP-IB address can be viewed

using the key and the function. Refer to
“To Set the HP-IB Address” in the HP 703404 User’s Guide for more
mformation.

c. Press in order to enter the data into the program.

d. Continue to scroll through the program until you read the following
heading:

Pront=yyy THIS IS THE ADDRESS OF THE HARD COPY PRINTER
where the defoult value of yyy is 701

e. Type in the address of the hardcopy printer if it ¢iffers from the value
of yvy.

f. Continue to scroll through the program in order to modify any of the
following parameters:

Power Meter HP-IB Address, defavlt Pm = 713
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Automated Adjustment Procedures
Running the Seftware

Measuring Receiver HP-IB Address, default Meas_rec = 716
Spectrum Analyzer HP-IB Address, default Spec_a = 718
Voltage Source HP-IB Address, default Source = 709

RF Signal Generator HP-IB Address, default Rf_gen = 725
Sampling Oscilloscope, default scope = 708

HIGH FREQUENCY POWER SENSOR CALIBRATION DATA:

Number (raaximum=40) of Sensor Cal Factor Frequencies, default
N.freqs = 20

Sensor Cal Factor Frequencies in GHz, default Freq:
-05,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20

Sensor Cal Factors corresponding to

Frequencies entered, default Fact:
99.5,88.2,97.6,97.6,57,97,96.2,95.8,95.8,95.2,95.2.94.8,95.94 8.
94,93.2,93.5,93,92.6,81.4

LOW FREQUENCY POWER SENSOR CALIBRATION DATA (HP
70340A Low Band Calibrations Only):

Number (raaximum=40) of Sensor Cal Factor Frequencies, default
Nlc = 5

Sensor Cal Factor Freguencies in MHz, default Freg_lo:
10,30,100,300,1000

Sensor Cal Factors corresponding to Frequencies entered, default
Fact.lo: 99.2,98.7,98.2,97.7.97.2

g. Type in the appropriate parameter information according to the
prompts and then press for each parameter.

7. Purge the old and store the new “USER.FILE” when you are finished
entering user parameters into the file. .
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HP 70340A Vernier Calibration

This calibration is necessary after replacing the ALC Assembly (A10), Output
Module (A8A1}, Coupler/Detector, SLPFA (A8A2), RF Qutput connector,
semi-rigid cables between Output Module (A8A1) and RF QOutput connector, or
Step Attenuator (ABAT1). Calibration is also necessary when calibration data
is lost or when the instrument fails the Vernier Level Accuracy test.

Required Equipment

HP 70601-60013 Extender Module (HP 703404 only)
HP 84854 Sensor

HP 437B Power Meter

HP-B Printer

PRINTER

HP 7B3B0B8 MODULAR
MEASUREMENT SYSTEM

POWER METER

HP 7034BA N A

SYNTHESIZED
SIGNAL
GENERATOR
MODUL,

-

EXTENDER MODULE

Figure 3-3. Vernier Calibration Equipment Setup
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Automatet Adjustment Procedures
HP 703404 Vernier Calibration

To run the procedure

1. Zero ang calibrate the power meter and sensor.

Be certain that the appropriate calibration factor information is loaded in
to USER_FILE on Disk 1 prior to running this procedure.

Set up the equipment as shown in Figure 3-3.
Insert Disk 3 into the default drive.

Type LOAD “VERN_CAL”

Press (ENTER).

Press to start the autornated adjustment.
Follow the computer instructions.

NOo ook 0o

Refer to Figure 3-2 for DIP switch, $1, location and positions.

Typically, the program will run through 3 iterations before successfully
CONvVerging.

8. If the program does not converge (finish running) after about 5 minutes,
press (STOP), rezero and calibrate the power meter, and then press
1o rerun the procedure.

9. K the program still does not converge, there is a hardware problem with
the instrument. Refer to the troubleshooting procedures in the Service
Guide.

Be certain to open PG(8) of the DIP switch, SI1, when you finish running this
procedure. ¥ the swit¢h remains closed, you risk the loss of all calibration
data. Refer to Figure 3-2.

CAUTION

If the Procedure Fails

o Verify the equipment setup and instrument settings.
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Automated Adiustment Procedures
HP 703404 Vernier Calibration

0 Zero and calibrate the power meter and sensor and then rerum this
procedure.

If the program still does not converge, refer to the Service Guide.
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HP 70340A Frequency Calibration 1

Perform this calibration after replacing the Output Module (A8AL), SLPFA
(ABA2), ALC Assembly (A10), Step Attenuator (ASAT1), RF Output
connector, or semi-rigid cables between the Output Module (A8A1) and the
RF Qutput connector. Calibration is also necessary when calibration data is

lost or when the instrument fails the Vernier Level Accuracy and Flatness
test.

Required Equipment

HP 70001-60013 Extender Module (HP 703404 only)
HP 8485A Sensor

HP 437B Power Meter

HP-IB Printer

PRINTER

HP 7020 MODULAR
MEASUREMENT SYSTEM

POWER METER

N /=

HP 703404
SYNTHESIZED

S
GENERATOR
MODULE

Me———

EXTENDER HODWLE

Figure 3-4. Freguency Calibration Eguipment Setup
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Autemated Adjustment Procedures
HP 703404 Frequency Calibration 1

To run the procedure

1. Zero and calibrate the power meter and sensor.

Be certain that the appropriate calibration factor information is loaded in
to USER_FILE on Disk 1 prior to running this procedure.

Set up the eguipment as shown in Figure 3-4.

Insert Disk 3 into the default drive.

Type LOAD “FREQ.CAL”

Press (ENTER).

Press to start the antomated adjustment.

Follow the computer instructions,

Refer to Figure 3-2 for DIP switch, S1, location and positions.

S A R

Upoen completion, the program prints out a graph of the instrument’s
Frequency response.

If the plot is not within the specified limits, the instrument can not be
accurately calibrated and a repair is required.

Be certain to open PG(8) of the DIP switck, S1, when you finish ruonning this
procedure. I the switch remains closed, you risk the loss of all calibration
data. Refer to Figure 3-2.

CAUTION
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HP 70340A Frequency Calibration 2

This procedure applies only to instruments with Option 1EIL.

Perforra this calibration after replacing the Step Attenuator (ASAT1) or when
calibration data is lost. Calibration should aiso be attempted if the instrument
fails the Low Level Accuracy performance test.

Required Equipment

HP 70001-60013 Extender Module
HP 8485A Sensor

HP 437B Power Meter

HP-IB Printer

PRINTER

HP 72000 MODULAR
MEASUREMENT SYSTEM

POWER METER

BCJD
Q=
HP T834BA In
SYNTHESIZED
S1GNAL
BENERATOR POWER
MADULE SENSOR
R
QUTPUT

%—*
EXTENDER MODULE %ﬂ

Figure 3-5. Freguency Galibration 2 Equipment Setup

3-16

www.valuetronics.com




Automated Adjustment Procedures
HP 70340A Frequency Calibration 2

To run the procedure

1. Zero and calibrate the power meter and sensor.

Be ceitain that the appropriate calibration factor information is loaded in
to USER.FILE on Disk 1 prior to running this procedure.

S

Set up the equipment as shown in Figure 3-5.
nsert Disk 3 into the default drive.

Type LOAD “FREQ_CAL2”

Press (ENTER).

Press to start the automated adjustment.
. Follow the computer instractions.

N oo s w

Refer to Figure 3-2 for DIP switch, S1, location and positions.

Upon completion, the program prints ou a graph of the instrument’s
Frequency response.

If the plot is not within the specified limits, the instrument can not be
accurately ¢alibrated and a repair is reguired.

Be certain to open PG(8) of the DIP switch, $1, when you finish running this
procedure. If the switch remains closed, yvou risk the loss of all calibration
data. Refer to Figure 3-2.

CAUTION
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HP 70340A Attenuator Calibration

This calibration applies only to an instrument with Option 1E1.

Perform this calibration after replacing the Step Attenuator (A8AT1) or when
calibration data is lost. Calibration should also be attempted if the instrument
fails the Low Level Accuracy performance test.

NCTE

This procedure takes sbout 4 hours to perform.

Recommended Equipment

HP 70001-60013 Extender Module (HP 703404 only)
HP 71210C Spectrum Analyzer

HP 8S02A Measwring Receiver

HP 8493C Option ¢10 10 dB Attenuator

3-18
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Automated Adiustment Pracedures
HP 70348A Attenuator Calibration

PRINTER

ANALYZER AR
= MEASURING RECEIVER
HP 7E08@ MODULAR - =
MEASUREMENT SYSTEM = ies
T = SEEEs
= g ' INPUT IR MH
E m 21.4 Mz QUT S0 N <
=g EE 1@ MHz OUT BNC
= - TEE

HP 7@3404 IN

SYNTHESIZED

S 10 o8

MOOULE OR ATTENUATOR

EXTENDER MOBULE

Figure 3-6. Attenuater Calibration Equipment Setup

m

Notes

1. It is recommended thet you use a rigid or high quality semirigid cable that is less than 2 feet
long for this procedure. At 18 GHz, the maximum allowable loss of the cable fconnecting Signal
Generator RF Owtput 1¢ spectrum anaiyzer RF Inputl i5 5 98

2. For maximum accuracy, connect the 10 48 attenuator directly o the spectrum analyzer input,

www.valuetronics.com

3-19




Automated Adjustment Procedures
HP 703404 Attenuator Calibration

To run the procedure

. Set up the equipment as shown in Figure 3-6.
. Insert Disk 3 into the default drive.

Type LOAD “ATTEN_CAL”

Press (ENTER ).

Press to start the automated adjustment.
Follow the computer instructions.

I

S ewnei
NOTE

When the routine starts gathering date, the procsss takes about 3.5 heurs. During this time, the
program can run ynattended. Once the routine & complete, however, follow the rest of the compuzer
instructions in order 10 complete the calibration.

Refer to Figure 3-2 for DIP switch, S1, location and positions.

Be certain to open PG(8) of the DIP switch, Si, when you finish running this
procedwre. If the switch remains closed, vou risk the loss of all calibration
data. Refer to Figure 3-2.

CAUTION

If the Test Faills

o Verify the equipment setup and instrument settings.
o Refer to the troubleshooting section of the Service Guide.

www.valuetronics.com




HP 70340A AM Linearity Calibration

Perform this calibration if AM calibration data is lost or after vou replace
the Pulse and AM Driver Assembly (A5), the SLPFA (ASA2), or the Output
Module (A8AT).

NGTE

The AM Linesrity calibration must be run before the AM Gain calibration.

Required Equipment

HP 70001-60013 Extender Module (HP 70340A only)
HP-IB Printer

HP 70210C Spectrum Analyzer

HP 32454 Pulse/Function Generator

3-21
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Automated Adjustment Procedures
HP 70340A AM Linearity Calibratien

CONTROLLER

-

o _\

SPECTRUM
ANAL YZER

HP 788028 MOUDULAR
MEASUREMENT SYSTEM

N e ~ {HP 7@340A
arnd HP 7O341A
PULSE/ SYNTHESIZED
FUNCTION 2 CEeos g SIGNAL

GENERATOR SEEES GENERATOR
4 Mtz £XT 3
£0we 7 jexx i BUTPUT
INPUT IN TRIG YREARD

CREAR? N SYNC
ot

o

Figure 3-7, AM Linearity Calihration Equipment Setup

To run the procedure

1. Set up the equipment as shown in Figure 3-7.
Insert Disk 4 into the default drive.

Type LOAD “AM_LIN"

Press (ENTER).

Press to start the automated adjustment.
Follow the computer instructions.

o

A AN L
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Automated Adjustment Procedures
HP 703404 AM Linearity Calibration

NOTE

When the routing starts gathering dats, the process takes about 2 heurs. During this time, the
program ¢an run unatiended.

Upon completion, the program prints ouf a table of each calibration DAC's
value for a given output frequency. If both DAC values are within the
acceptable range, the frequency is labeled “Pass.” If all DAC values are not
within acceptable limits, the instrament can not be accurately calibrated,
and a repair is required.

If the Procedure Fails

o Verify the equipment setup and instrument settings.
o Refer to the troubleshocting section of the Service Guide.
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HP 70340A AM Gain Calibration

Perform this calibration if AM calibration data is lost or after you replace
the Pulse and AM Driver Assembly (A5), the SLPFA (A8A2), or the Output
Module (A8AL).

NOTE

The AM Linearity calibration must be run before the AM Gain calibration.

Required Equipment

HP 70001-60013 Extender Module (HP 70340A only)
HP-IB Printer

HP 70210C Spectrum Analyzer

HP 3245A Pulse/Function Generator

3-24
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Automated Adjustment Pragedures
HP 78348A AM BGain Calibration

SPECTRUM
PRINTER CONTROLLER ANALYZER
E
HP 70008 MODUL AR S .
MEASUREMENT SYSTEM o]
e
T 12 MMz
S— OUTPUT
Eas 18 MHz -
Soess INPUT
PULSE/ ExTEnDER [ o HP 78348A RF - JEXT
FUNCTION MOOULE SYNTHESIZED IN TRIG
SENERATOR ©00 BENERATOR ™
N O© O O QN UGNULE
EXT JRF
SYNG L y AM EUTPU?
ouT

Figure 3-8. AM Gain Calibration Equipment Setup

To run the procedure

Set up the equipment as shown in Figure 3-8.
Insert Disk 4 into the default drive.

Type LOAD “AM..GAIN”

Press (ENTER).

Press to start the automated adjustment.
Follow the computer instructions.

S
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Automated Adjustment Procedures
HP 70340A AM Gain Calibration

NOTE

When the routine starts gathering deta, the process takes shout 40 minutes. During this time, the
program can fun unaitended.

Upon completion, the program prints out a graph of the instrument’s AM
Gain Correction.

If the plot is not within the specified Himits, the instrument can not be
accurately calibrated and a repair is required.

If the Procedure Fails

o Verify the equipment setup and instrument settings,
o Refer to the Service Guide.
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Vernier Low Band (0.01 to 1 GHz) Calibration
(HP 70340A Only)

This calibration is necessary after replacing the Coupler/Detector, ALC
Assembly (A10), Output Module {A8A1), SLPFA (A8A2), RF Output
connector, semi-rigid cables between Output Module (A8A1) and RF Qutput
connector, or Step Attenuator (A8AT1). Calibration is also necessary when
calibration data is lost or when the instrument fails any of the HP 703414
Level Accuracy performance tests.

Required Equipment

HP 70001-60013 Extender Module (HP 703404 only)
HP 8482A Power Sensor

HP 437B Power Meter

HP-IB Printer

HP 8663A or HP 86624 RF Source!

HP 11742A Blocking Capacitor

In-Line Resistor?

IThe HP 8662A is an acceptable RF source only if its RF output power level
is greater than -+ 16 dBm from 0.01 to 1 GHz. This level of performance is
beyond the specified performance of the HP 8662A.

2 the HP 8663A is used as the RF source, the in-line resistor value is 1 kQ. ¥
the HP 8662A is used, the value for the resistor is 1.62 k@,
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Automated Adjustment Procedures
Vernier Low Band {0.81 1o 1 GHz) Calibration (HP 703404 Oaly)

PRINTER

HP 7828 MDUULAR
MEASUREMENT SYSTEM

POWER METER

ANRABA
T

@]
HP 7B34BA N
SYNTHESIZED
SIGNAL
GENERATOR POWER
MODULE SENSOR

ExTENDER MODOLET]
RF SOURCE

@B1-1 GHZ
IN

BLOCKING
- CAPACITOR

ouT

IN-L INE
RESISTOR

AM
iN

BNC 8NC
FEMALE FEMALE

RESISTOR
Figure 3-8, Low Band Vernier Calitration Equipment Setup

To run the procedure

1. Zero and calibrate the power meter and sensor.

Be certain that the appropriate calibration factor information is loaded in
to USER_FILE on Disk 1 prior to running this procedure.

Set up the equipment as shown in Figure 3-9.
Insert Disk 5 into the default drive.
Type LOAD *VERN_CAL_L”

Press (ENTER).

AT R
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Automated Adjuetment Precedures
Vernier Low Band {0.01 te 1 GH2) Calibration {(HP 703404 Only)

6. Press to start the automated adjustment.
. Fpllow the compnter instructions.

-1

Refer to Figure 3-2 for DIP switch, S1, location and positions.

Typically, the program will run through 3 iterations before successfully
converging.

8. If the program does not converge (finish running) after about 5 minutes,
press (STOP), rezero and calibrate the power meter, and then press
to rerun the procedure.

9. H the program still does not converge, there is a hardware problem with
the instrument. Refer to the troubleshooting procedures in the Service
Guide.

Be certain to open PG(8) of the DIP switch, S1, when you finish running this
procedure. If the switch remains dosgd, yvou risk the loss of all calibration
data. Refer to Figure 3-2.

CAUTION

If the Procedure Fails

o Verify the equipment setup and instrument settings.

o Zero and calibrate the power meter and sensor and then rerun this
procedure.

If the program still does not converge, refer to the Service Guide.
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Frequency 1 Low Band (0.01 to 1 GHz)
Calibration (HP 70340A Only)

This calibraticn is necessary after replacing the Coupler/Detector, ALC
Assembly (A10), Output Module {A8ATI), SLPFA (A8A2), RF Output
connector, semi-rigid cables between Qutput Module (A8A1) and RF Output
connector, or Step Attenuator (A8AT1). Calibration is also necessary when
calibration data is lost or when the instrument fails any of the HP 70341A
Level Accuracy performance tests.

Required Equipment

HP 70001-60013 Extender Module (HP 70340A only)
HP 8482A Power Sensor

HP 437B Power Meter

HP.IB Printer

HP 86634 or HP 8662A RF Source!

HP 11742A Blocking Capacitor

In-Line Resistor?

‘The HP 8662A is an acceptable RF source only if its RF output power level
is greater than +16 dBra from 0.01 to 1 GHz. This level of performance is
beyond the specified performance of the HP 8662A.

2If the HP 8663A is used as the RF source, the in-line resistor value is 1 k. If
the HP 8§662A is used, the value for the resistor is 1.62 k.
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HP 72005 MODUELAR
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EXTENDER MODULE
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IN

LBi-1 GHZ

BLOCKING
CAPACITOR

Automated Adjustment Procedures
Frequency 1 Low Band (0.01 to 1 GHz)
Calibration (HP 703404 Only)

PRINTER

POWER METER

HE 7@2348A
SYNTHESIZED

SIGNAL
GENERATOR
MODULE

m

POWER
SENSOR

IN

BNC BNC
FEMALE FEMALE

RESISTOR

Figure 3-10. Lo Band Frequency Calibration Equipment Setup

To run the procedure

1. Zero and calibrate the power meter and sensor.

Be certain that the appropriate calibration factor information is loaded in
to USER_FILE on Disk 1 prior to running this procedure.

ok W

Press (ENTER).

Set up the equipment as shown in Figure 3-10.
Insert Disk 5 into the defauit drive.
Type LOAD “FREQ.CAL.L’

www.valuetronics.com
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Automeied Adjustment Procedures
Freguency 1 Low Band {(0.01 te 1 §Hz)
Calibration {(HP 7D340A Only)

6. Press to start the automated adjustment.

. Follow the computer instructions.

-3

Refer to Figure 3-2 for DIP switch, S1, location and positions.

Upon compietion, the program prints out a graph of the instrument’s
Frequency response.

If the plot is not within the specified limits, the instroment can not be
accurately calibrated and a repair is required,

Be certain to open PG{8) of the DIP switch, S1, when you finish running this
procedure. If the switch remains closed, you risk the loss of all calibration
data. Refer to Figure 3-2.

CAUTICN
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Frequency 2 Low Band (0.01 to 1 GHz)
Calibration (HP 70340A Only)

This procedure applies only to instruments with Option 1E1.

This calibration is necessary after replacing the Coupler/Detector, ALC
Assembly (A10), Output Module (ASA1), SLPFA (AS8A2), RF Output
connector, sermi-rigid cables between Output Module (A8A1) and RF Output
connector, or Step Attenuator (A8AT1). Calibration is also necessary when
calibration data is lost or when the instrument fails any of the HP 70341A
Level Accuracy performance tests.

Required Equipment

HP 70001-60013 Extender Module (HP 703404 only)
HP 8482A Power Sensor

HP 4378 Power Meter

HP-IB Printer

HP 8663A or HP 36624 RF Source!

HP 11742A Blocking Capacitor

In-Line Resistor®

*The HP 86624 is an acceptable RF source only if its RF output power level
is greater than +16 dBm from .01 to 1 GHz. This level of performance is
beyond the specified performance of the HP 8682A.

2% the HP 8663A is used as the RF source, the in-line resistor value is 1 kQ. I
the HP 86624 is used, the value for the resistoris 1.62 kQ.
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Automated Adiustment Procedures
Frequency 2 Low Band (0,01 t¢ 1 GHz)
Calibration (HP 763484 Only)
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HP 720080 MODULAR
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Figure 3-11. Lo Band Frequency Calibration 2 Equipment Setup

To run the procedure

L. Zero and calibrate the power meter and sensor.

Be certain that the appropriate calibration factor information is loaded in
to USER_FILE on Disk 1 prior to running this procedure.

Set up the equipment as shown in Figure 3-11.
Insert Disk 5 into the default drive.

Type LOAD “FREQ.CL2_L"

Press (ENTER).

AN R
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Automated Adjustment Procedures
Frequency 2 Low Band (0.01 10 1 GH2)
Calibration {HP 703404 Bnly)

6. Press to start the antomated adjustiment.
. Follow the computer instructions.
Refer to Figure 3-2 for DIP switch, S, location and positions.

Upon completion, the program prints out 2 graph of the instrument’s
Frequency response.

-1

If the plot is not within the specified limits, the instrument can not be
accurately calibrated and a repair is required.

Be certain to open PG(8) of the DIP switck, S1, when you finish running this
procedure. If the switch remains closed, you risk the loss of all calibration
data. Refer to Figure 3-2.

CAUTION
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~ Attenuator Low Band (0.01 to 1 GHz)
Calibration (HP 70340A Only)

This calibration applies only to an instrument with Option 1E1.

This calibration is necessary after replacing the Coupler/Detector, ALC
Assembly (A10), Output Module {A8A1), SLPFA (A8A2), RF Output
connector, semi-rigid cables between Cutput Module (A8A1) and RF Output
connector, or Step Attenuator (A8AT1). Calibration is also necessary when
calibration data is lost or when the instrument fails any of the HP 70341A
Level Accuracy performance tests.

Recommended Equipment

HP 70001-60013 Extender Module (HP 70340A only)
HP 8482A Power Sensor

HP 437B Power Meter

HP-IB Printer

HP 8663A or HP 8662A RF Source!

HP 117424 Blocking Capacitor

In-Line Resistor?

HP 8493C Option 010 10 dB Attenuator

HP 71210C Spectrumm Analyzer

EP 8802A Measuring Receiver

*The HP 8662A is an acceptable RF source only if its RF output power level
is greater than +16 dBm from 0.01 to 1 GHz. This level of performance is
beyond the specified performance of the HP 88624,

*If the HP 8663A is used as the RF source, the in-line resistor value is 1 kQ. ¥
the HP 8662A is used, the value for the resistor is 1.62 k0.
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Automated Adiustment Procedurss
Attenuater Low Band (0.81 to "1 GHz) Calibration (HP 703404 Only)

PRINTER

HP 78220 MODULAR
MEASUREMENT SYSTEM

E HP-IB

=
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S¥ETHESEZED
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AM RF
IN l"“T BNC BNG

FEMALE FEMALE
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Figure 3-12. Attenuator Low Band Calibration Equipment Setup - Part 1

To run the procedure

Set up the equipment as shown in Figure 3-12.
Insert Disk 5 into the default drive.

Tvpe LOAD “ATTN_CAL.L"

Press (ENTER).

Press to start the automated adjustment.
Follow the computer instructions.

oL e Wb e
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Automated Adjusiment Procedures
Attenuator Low Band {0.01 to 1 6Hz) Galibration (HP 703404 Galy)

Neotes

a. When instructed by the computer to disconnect the power meter and connect the spectrum
analyzer and measuring receiver, rafer 1o Figure 3-13.

5. For maximum accuracy, connect the 10 dB attenuator directly 1o the spectrum analyzer input.

¢. It is recommended thet you use 2 rigid or high quzlity semi-rigid cable for the connection fram the
Signal Generator output 1o the 18 dB ettenuator a1 the spectrum analyzer input.
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HP 7B8A3 MODULAR
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Automzted Adjustment Procedures
Attenuator Low Band {0.01 te 1 GHz) Calibration (HP 7034204 Only}
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CAUTION

Figure 3-13. Attenuator Lowv Band Cafibration Eyvipment Setup - Part 2

Refer to Figure 3-2 for DIP switch, S1, location and positions.

18 MHz
IN

BNC
TEE

Be certain to open PG(8) of the DIP switch, S1, when you finish running this
procedure. If the switch remains closed, you risk the loss of all calibration

data. Refer to Figure 3-2.
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Automated Adjustment Procedures
Attenuator Low Band (0.01 1o 1 GHz) Calibration (HP 703484 Only)

If the Test Fails

o Verify the equipment setup and instrument settings.
o Refer to the iroubleshooting section of the Service Guide.
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0.01 - 1 GHz AM Calibration

This calibration applies to the HP 703414 only. Perform this calibration if

AM calibration data is lost, or after you repiace the Pulse and AM Driver
Assembly.

Required Equipment

HP-IB Printer
HP 70210C Spectrumn Analyzer
HP 3245A Pulse/Funciion Generator

CONTROLLER
PRINTER
SPECTRUM
ANALYZER
e === HP 7P@P8 MODULAR
ShEen MEASUREMENT SYSTEM
== — |~ |HP 7B348A
ard HP 783414
PULSE/ g‘gg;‘?&SIZiD
I0ON
éhﬁuf*?g&TA‘POR S==en|0Q00 @l IReReRATOR
') 18 MHz EXT RE
'} 18 MMz RE EXT CUTPUT AM OUTPUT
INPUT IN TRIG EREAR)
(REAR) N SYNG
ouT )
w
. y

Figure 3-14. 0.81 to 1 GHz AM Lalibration Equipment Setup
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Automated Adjustment Procedures
6.01- 1 GHz AM Calibration

To run the procedure

el

. Set up the equipment as shown i 3-14,

. Insert Disk 4 into the default drive.

. Type LOAD “LOW_AM"

. Press (ENTER).

. Press to start the automated adjustment,
Follow the computer instructions.

A

oSS (R N )

NGTE

When the routine starts gathering data, the process takes about § minutes, During this time, the
program can run unattendad.

Upon completion, the program prints out a graph of the instrument’s 9.01
to 1 GHz AM Gain Correction.

If the plot is not within the specified limits, the instroment can not be
accurately calibrated and a repair is required.

If the Procedure Fails

o Verify the eguipment setup and instrument settings.
o Refer to the Service Guide.
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0.01 - 1 GHz Pulse Calibration

This calibration applies to the HP 70341 A only. Perform this calibration if
AM calibration data is lost, or after you replace the Pulse and AM Driver
Assembly (A5).

Required Equipment

HP-IB Printer
HP 8130A Pulse Generator
HP 541217 (HP 54120B and HP 54121 A) 20 GHz Digitizing Oscilloscope

PRINTER CONTROLLER

HP 70288 MODULAR 0SCILLCSCOPE

MEASUREMENT SYSTEM m

HP TO3240A w

LE'EEEEE EIL]

2000 9@ SYNTHES 1ZED

EXT RF GENERATOR Ve 2 TRIGGER
PLLSE OUTPUT 28 diB N
PAD
9 Uil

PULSE GENERATOR

1P dB

Y ODUTPUT BUTPUT ,_%E y

Figure 3-15. 0.871 to 1 GHz Pulse Calibration Equipment Setup
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Automated Adiustmen: Pracedures
0.81 -1 GHz Pylse Calibration

To run the procedure

. Set up the equipment as shown in 3-15,

Insert Disk 4 into the defaglt drive.

Type LOAD “PULSE”

Press (ENTER).

5. Press to start the automated adjustment.
Follow the computer Instructions.

TR 0 o

o

NOTE

When the routine starts gathering data, the process takes about 15 minutes o run.

Upon cormpletion, the Drogram prints out 3 correction factors and the
calibration status (pass or fail) is stated. If the corrections are not within
limits, the instrument cannot be accurately calibrated and a repair is

required.

If the Procedure Fails

0 Verify the equipment setup and instrument settings.
O Refer to the Service Guide,
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www.valuetronics.com



Test Records

This chapter contains test records for each of the Signat Generators coverad
in this book. The test records are as follows:

HP 70340A Test Record
HP 70341A Test Record

Make a copy of the appropriate test record, and use it as a record and
worksheet when you run the Performance Tests.

4-2
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HP 70340A Test Record

Hewlett-Packard Company Tested By
HP T0340A Symhesized Signa! Sengrater
Seral Number ___________ Jate

www.valuetronics.com

4-3




Test Records

HP 70340A Test Record
Test Minimum Actual Maximum
SELF TEST pass/fail
FREQUENCY RANGE AND RESOLUTION
1.008 860 080 GH:
witheut Optian 1E8 890 999 900 k2 1 680 000 100 Hz
with Option 1E8 999 968 999 Kz 1 GO0 000 081 Hz
Gne Step Resolution
without Gption 1E8 1 000 €00 900 Hz 1 000 G071 100 Mz
with Option 1E8 100D 900 000 Mz 1 080 €00 002 Hz
20.008 960 000 GHz
without Option 1E8 16 999 939 900 Hz 20 000 000 100 Hz
with Option 1EE 19 888 539 588 Hz 26 00C 000 007 Ha
EXTERNAL ALC
Dues the signal remain leveled? yes/no
MAXIMUM LEVELER POWER
For the following frequencies, is Unlaveled Indicater off, and doss
power mater read:
>+11 dBm [+10 dBm with Option 1E3?
1.8 6Hz yesfno
1.64 GHz yesfno
2.74 GHz yesfo
4.79 GHz yes/no
5.949 GHz yesine
7.89 GHz yesing
9.99 GHz yesfne
18.00 GHz yesino
12.79 GHz yesing
13.99 64z yes/no
17.99 GHz yesino

4-4
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Test Resords

www.valuetronics.com

HP 703404 Test Record
Test Minimum Actual Maximum
For the following frequencies, is Unleveled Indicater off, and doss
power meter read:
=+ 10 dBm {+8 cBm with Oatica 1E1)7
19.00 GHz yas/ng
18.20 GHz yes/no
14.30 GHz yes/no
19.48 GH2 yesing
18.50 GH: yes/no
14.60 G4z yesiae
19.70 GHz yesing
19.80 GHz yesino
18.90 GHz yes/no
20.00 GHz yas/no
VERNIER LEVEL ACCURACY
1.033 6z
+8 dBm +7.0 4Bm +5 dBm
+6 dBm +5.0 dBm +7. dBm
~3.9 dBm —45 dBm —2.8 4Bm
5,225 GHz
+8 dBm +78 dBm +8 ¢Bm
+§ dBm +5.0 dBm +7. dBm
—3.8 dBm —~4.9 dBm ~25 dBm
9.487 GHz
+B dBm +7.0 dBm +3 dBm
+5 dBm +5.0 48m +7. dBm
—3.8 dBm 4% dBm —28 dBm
13.75 GHz
+8 dBm +70 dBm +§ ¢Bm
+8 dBm +50 dBm +7. dBm
—~3.8 dBm —48 dBm ~2.9 dBm
18.00 GHz
+8 dBm +7.0 ¢Bm +8 dBm
+B dBm +5.0 dBm +7. dBm
—~3.8 dBm —49 dBm ~28 dBm
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Test Becords
HP 70340A Test Record

Test Minimum Actual Maximum

20.00 GHz i0psion 1E9 onlyl

+§ dBm +70 dBm e +5 dBm
+5 dBm +5.0 dBm S +7. dBm
—3.8 dBm —4.5 dBm et 29 d8m
FLATNESS e— 1d8

LOW LEVEL ACCUBACY and FLATNESS
Power Meter Readings at 1.033 GHz

-24 d8m -26 dBm —_ . [dBmi -22 dBm
-14 d8m 18 (Bm e 4 BT} -12 dBm
-4 ¢Bm -5 4Bm — . 1dBm] -3 dBm
+5 48m = ABS@1.033GH:z +4 dBm PO 1] +6 dBm

‘Measuring Receiver Relative Readings at 1.033 GHz
-34 4Bm setting = RELE-34dBm =

1

44 dBm seming = REL@-44dBm -
54 dBm setting = RELE-D4dBm =
-84 dBm setting = REL@-B4dBm =
-74 48m setting = REL@-T4dBm =
-84 dBm seting = REL@-84dBm -
-60 dBm sewing = REL@-G0dBm -

Caleulated Actual Power Levels at 1.033 GHz

ABS@1.033GHz + RELE-34d8m = ACT@-34dBm -36 dBm SR {11} -32 dBm
ABSB1.0336Hz + REL@-44dBm = ACTE-44dBm -46 dBm 0] -42 dBm
ABS@1.03306Hz + REL@-54dBm ~ ACT@-54dBm 55 4Bm SRR |- 111 -52 dBm
ABS@1.0336Hz + REL@64dBm = ACT@-B4dBm -85 dBm DU 111:11:] 62 dBm
ABS@1.033GHz +~ REL@-74dBim = ACT@-74dBm -18 dBm e 14 Bm} -72 dBm
ABS@1.033GHz + REL@-84dBm = ACT@-84dBm -88 dBm e {dBm} 82 éBm
ABS@1.0336Hz + RELE-80dBm = ACTE-80dBm 82 dBm —  idBm} 88 dBm
46
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Test Records

HP 70340A Test Record
Test Minimum Actual Maximum

5,225 GHz
Pawer Meter Readings

-14 dBm -18 dBm {dBmj -12 dBm
+5 dBm = ABS@5.225GH: +4 dBm e {080} +6 dBm
Measuring Receiver Relative Readings

-8G dBm setting ~ RELE-S0dBm =

Caleulated Actual Power Level

ABS@5.225 GHz + RELE-00dBm = ACT@-S04Bm -82 dBm {dBm} -85 dBm
9,487 GHz
Power Meter Readings

-14 dBm -18 dBm idBm} -12 dBm
+5 dBm = ABS@S.487GHz +4 dBm S - - 1111 +8 dBm
Measuring Receiver Relative Reading

-90 dBm senting = REL@-30dBm =

Calculated Actual Power Level

ABS@8.487GHz + REL@-8068m = ACT@-Y0dBm -2 dBm SR, | 111! -88 dBm
13.75 GHz
Power Meter Readings

-14 dBm -15 dBm DUV . 11 -12 dBm
+5 dBm = ABS@13.756H: +4 dBm JRUVUVR . ;11 +§ dBm
Measuring Receiver Reletive Reading

-90 dBm serting ~ RELE-80dBm =

Calculated Acwal Power lfevel

ABS@13.756Hz + BEL@-S04Bm = ACT@-30dBm 42 dBm .. ldBm} -88 dBm

4-7

www.valuetronics.com




Test Records
HP 70340A Test Record

Test Minimum Actual Maximum

Power Meter Readings at 18 GHz
24 d8Bm -25 dBm e 8B} -22 dBm
-14 dBm <16 dBm SO |: 13 1 -12 dBm
-4 dBm 5 dBm |0 Bem3} -3 dBm
+5 dBm ~ ABS@IBGHz +4 (dBm S 111 +B dBm

Measuring Receiver Relative Readings at 18 GHz
-34 dBm setting = REL@-34dBm =

-44 4Bm seting
B4 ¢Bm setting
64 dBm sening
-74 dBm setting
84 dBm sating
-80 dBm sewing

REL@-44dBm =
REL@-54d8m -
REL@-B4dBm =
REL@-74dBm =
REL@-84dBm =
REL@-39dBm =

Calculated Actual Power Levels at 18 GHz
ABS@18GHz + REL@-34dBm = ACY@-34¢Bm -38 ¢Bm SO, 1121 -32 dBm
ABS@18GHz + REL@-44d8m = ACT@-4dBrm 48 dBm SR : 111 -£2 4Bm
ABS@18GHz + RZl@-54dBm = ACT@S4dBm -5 dBm e 1dBm -52 4Bm
ABS@18CHz + REL@-64dBm = ACT@-84dBm -85 ¢Bm S | |11t 52 dBm
ABS@18CHz + REL@-74dBm = ACT@-74¢Bm -76 éBm SN ||+ 111 -12 4Bm
ABS@18GHz + RELE-84dBm = ACT@84dBm -88 dBm el GBI -82 48m
ABS@186Hz + REL@-90dBm = ACT@H0dBm -32 dBm S |12} -88 4Bm

Flatness Power Meter Readings

<14 dBmoat 1833 GHz= _______ 1dBmi
-14 d¢Bm a1 5.225 GHz= ___________ ld8m]
-14 dBm at 9487 GHz= ________ IdBmi
214 ¢Bm st 1375 GHe= ____idBm]
-14 ¢Bm a1 1800 GHz= _________IdEm)
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‘ Test Records
HP 70340A Test Record

Test Minifmuem Actual Maximum
Fiatness Caleulated Actual Power Levels
1.433GHz ACT@-SGdBm =
5.2256Hz ACT@-004Bm =
§.4876Hz ACT@-90dBm =
13.75GHz ACT@-90dBm =
18.086Hz ACT@-90dBm =
Flatness Calculated
for-14 dBm
Minimum Power Meter Reading = 1dBm}
Maximum Power Meter Reading = ______idBm}
Maximum Reading - Minimum Reading {dBi 1¢8
for -90 dBm
Minimum Calculated Actugl Power = {dBm}
Maximum Calculated Acwal Power = ______ {dBm)
Maximum Power - Minimum Power 1481 148
HARMONICS
Carrier Level of —3.9 dBin
Znd Harmonic (2.0 8Hz yesino 55 ¢Bc
Zng Harmonic {3.30 &Mz yesino 55 4Bc
2nd Harmonic {5.50 GHz yesfio 55 dBe
Ind Harmonic [9.6 GHz) yesino —55 dBe
2nd Harmenic [16.0 GHz yes/ng —55 dBe
Znd Harmenic [19.8 GHA yesino ~55 dBe
2nd Harmenic {200 GHZ yesing -85 dBe
Carrier Level of +6 dBm
2nd Harmenic [2.0 GHz yesing —55 dBe
2nd Harmonie {3.30 GHzZ yesing ~85 dB
Ind Harmonie 1550 OHz yesino —58& 48
2nd Harmonic 18.6 GHz yesina —55 dBe
nd Harmonic {16.0 GHZ yesfan —55 dBe
Znd Harmonic (1.8 GHy yesing 55 dBe
20d Harmonic {20.0 GHz yesing 55 dBe
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Test Records
HP 703404 Test Record

Test

Minimnm

Actual

Maximum

SINGLE-SIDEBAND PHASE NOISE

@2 GH:

Vb Hor dynemic signal analyzer) = _____4Bm

@ 100 Hz Gfiset

10logBW = dB

Vs [Measured level @ 100 Hz Bffser] = .
Constants = -46.00 dB

Calculated Phase Noise {@ 100 Hz Offser]=

Vs - Vb - 13logBW 46 4B

@ 1 kHz Offset

Vs [Measured iavel @ 1 kHz Offset) =

Constanzs = -46.00 dB

Calculated Phase Noise 1@ 1 kHz Offsett=

Vs - Vb - 10logBW -46 B

@ 10 khz Offset

Vs {Measured [evel @ 10 khz Offser) =
Constantss = -46.00 dB

Calculated Phase Noise |@ 18 khz Offset)=

Vs - Vb - 10logBW -46 B

@ 100 khz Offset

VI Hor spectrurn analyzer} = _____ dBm
10logBW = ____ dB

Constants ~ -43.50 dB

Vs [Measured level @ 100 kHz Offset) =
Calculated Phase Noise (B 100 kHz Offset} =

Vs - Vb - 10legBW - 4350 d8

dBcHz

dBefz

dBeHz

dBo/kz

-6 dBeftz

-74 d8ciHz

Q7 dBeHz

107 dBeHz

4-10
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Test Records
HP 703404 Test Record

Test Minimbem Actual Maximum

® 18 Ghz

dBm

Vb {for dynamic signal analyzer] =

@ 100 Hz Offset

Vs {Measured level @ 160 Hz Gifset} = o
Constants = -48.00 dB

Celculated Phase Noise (@ 100 Hz Cifseti=

Vs - Vb - 10logBW 48 dB — . dBoMg 48 dBeftiz

@ 1 kHz Offset

Vs {Measured lovel @ 1 kHz Dffsett =
Constants = -46.40 dB

Caiculated Phasa Moike i@ 1 kkz Offsetl=

Vs - Vb - 10lcgBW 46 dB e (BcMz -75 dBeMz

@ 16 khz Offset

Vs {Msasured level @ 10 khz Offsett =
Constants = -45.00 dB

Calculated Fhase Noise I@ 10 khz Offset}=

Vs - Vb - TllogBW -46 4B — dBoHz -78 dBcfz

@ 106 kHz Ofiset

Vo {for spectrum analyzer] =
Constanis = -43.50 48

Vs {Measured ievel @ 100 kMz Offset} = ____ .
Calculated Phase Noise 1@ 100 kHz Ofiser] =

Vs - Vb - 10iogBW - 4350 dR — dBeHz -101 dBefiz

&Bm

4-11
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Test Records

HP 70340A Test Record
Test Minimum Actual Maximum
@18 GHz
Vb ifor dynamic signal analyzer] = _____ dBm
@ 100 Hz Offset

Vs {Measured level @ 100 Bz Offset) =
Canstants = -48.09 dB

Calculated Phase Noise (@ 100 Hz Ofiseti=

Vs - Vb - WlogBW -4 dB e {BeHZ -B3 dBefrz

@ 1 kHz Offset

Vs {Measured level @ 1 kHz Offsett =
Constants = -45.00 d8

Calculated Phase Noise |@ 1 kHr Offseti=

Vs - Vb - 10logBW 4§ 68 e 8B6H2 -70 dBc/h

@ 10 khz Offset

Vs (Measured level @ 10 khz Offset) =
Constants = -46.00 4B

Caleulated Phase Noise |@ 10 khz Offsatl=

Vs - Vb - 10lagBWV 46 6B S 1 - ¢ 4 -13 dBoiz

@ 100 kHz Offset

Vb ifor spectrum analyzerl = ______dBm
Constants = -4350 4B

Vs {Measured tevel @ 100 kiz Offseti =
Calculeted Phase Noise {@ 100 kHz Offser] =

Vs - Vb - 10iogBW - 4350 (B e 0Bz -98 dBofHz

4-12
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Test Records
HP T0340A Test Record

Test Minimum Actual Maximum
NON-HARMONIC SPURS 3 - 30 kHz
@17605.111 MH:
Vb {from "To Calibrate the System”} = dBm
Total Correstion Factor = -V - 46.00 dB =

a8

for 3 kHz to 8 kHz Span

Vs [Measured levell = _____ dfm
Calcutated Spurious level = Total Correction Fagtor + Vg JR -+ -B0 dBc
Noise ____ or Offset Frequency d8m
for 8 kHz te 13 kHz Spen

Vs [Measured levell = dBm
Calcuiated Spurious ievel = Total Cerrection Factor + Vs —dBe -60 dBe
for 13 kHz 10 23 kHz Span

Vs (Measured levei} = ______ dBm
Calculated Spurious level « Total Correction fector + Vs — dBc -60 dBe
Noise ___ or Offser Frequency dBm
for 23 kHz to 33 klz Spen

Vs {Messured level] = dBm
Calculated Spurigus level = Tota! Correction factor + Vs S &+ -50 dBe

Noise ____ or Offset Frequency dBm
@17501.777 Mtz

Vb Hfrom “To Cafibrate the System”] = dBm
Total Correction Facter = Vb - 4608 dB = _____dB

for 3 kHz te 8 kHz Span

Vs [Measurad Level} = dBm
Caleulazed Spurious level = Total Correction Factar + Vs R - + -0 dBc
Noise ___. or Offset Frequency dBm
far 8 kHz te 13 kHz Span

Vs {Measured level} = dBm
Caleulated Spurious level = Total Correction fector + Vs P o <60 dBc

4-13
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Test Records
HP 793404 Test Record

Test

Minimum

Agtual

Maximum

for 13 kHz 10 23 kHz Span

Vs {Measured level] = dBm

Calculated Spurious level = Tatal Correction Fattor + Vs
Maise ___ or Gffset Frequency 4Bm

for 23 kHz te 33 kHz Span

Vs [Measered level} = dBm

Caiculated Spurious tavel = Total Carrection Factor + Vg
Neise ____ or Offset Frequency d8m

d8c

50 dBc

80 dBe

NON-HARMONIC SPURS >-30 kHz

Is the spurigus fevel no greater than —80 dBe for the follawing
frequencies and spans?

@17605.111 MHz
@17581.777 MKz
@18891.571 MHz

yasino
yesino
yes/na

PULSE ONJOFF RATIO
1 GHz
20 G

yesing
yesho

80 dBe
-88 die

PULSE RISE[FALLTIME
1-20 GHz
Rigetime
Falitime

nsi
insi

10 ng
18 ns

PULSE WIDTH
Pulse Width 1@ 1 GHil

ins}
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Test Recards

HP 70340A Test Record
Test Minimum Actual Maximum

FM DEVIATION

2 GHz

Does spectrum fill 8 censer graticules symmetrically? yesfo

10 GHz

Does specwrum 13 8 center gratioulss symmetrically? yes/ng

16GHz

Boes specwrum fill 8 center graticules symmetrically? yesing

FM RATE AND FLATNESS

6 GHz CW Frequency

@100 kHz Frst 131 Sidebang Null

f100kHz = kHz

VI00kHz = mV

@150 kiiz Fourth Tst Sideband Nul

f100kHz = _____ kHz

V100kHz = my

@1 kHz First Tst Sidebend Nuf

B = kHz

Ww=_____my

[@5 kHz Sbah st Sideband Null

fo= . kHz

Vx = mV

@1 MHz Frst 1st Sideband Null

fx = kHz

W = my

Ralative FM Response @1kHz = Z0loglVooV100kH2} -
2ilogiH/f100kHz =

Reletive FM Response @5kHz = 20fegiVx/y100kHz -
legiff10kHz =
Relative F Response @1MHz = 20lagiVV100kH:) -
logit100kH =
Calculated FM Flataess for 6 GHz CW Frequency = 4dB
4-15
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Test Records
HP 703404 Test Record

Test

Minimam

Actual

Maximum

18 GHz CW Frequency

@108 kHz First ist Sideband Nufl
P100kHz = . kHz

V100kHz = my

@160 kHz Fourth 15t Sideband Null
f100kHz = KHz

Y100kHz = mV

@1 kHz Frst ist Sidehand Null
o= o kHz
Vx = my
@5 kHz Sixth 1st Sideband Nuii
ix = kHz
Wy = mV
@1 MHz Frst st Sideband Nl
= kH
Yy = my¥

Relative FM Response @1kHz = 20logiVx/V100kHz] -
20ogihf100kH =

Relative FM Pesponse @5kHz = ZeglVx/V180kHZ) -
20ogitf100kH =

Relative FM Response @1MHz = 20loglVx/V100kHzZ! -
20ogitf100kHz} =

Caleulated FM Flatoess for 18 GHz CW Frequency =

4 B

MINIMUM AM DEPTH

63 dBc

yesfng

4-16
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HP 70341A Test Record

Hewlett-Packard Company Tested By
HP 703414 Synshesized Signal Generator

Serial Number Date
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Test Records

HP 7034 1A Test Becord
Test Minimum Actual Maximum
SELF TEST pass/iail
FREQUENCY RANGE AND BESOLUTION
210 080 008 Hz
witheut Optign 1E8 9 899 800 H: 010 G095 100 Hz
with Option 188 9 889 988 H: 010 590 801 Hz
One Step Reselution
without Option 1E8 010 G0C 888 Hz 010 697 100 Hz
with Option 1£8 010 000 868 Hz 010 500 002 Hz
0.899 939 860 GHz
without Option 1€8 5599 938 080 Hz 499 339 100
with Jption 1E8 999 999 098 Hz 1 008 G8C 000 Hz
MAXIMUM LEVELED POWER
For the following frequencies, is Unisveled indicater off, and does
power meter read:
>+13 (Bm?
16 MHz yes/no
11.2 MH:z yes/no
11.3 MH: vesing
15.9MHz yesine
16 MHz yesino
225 Mtz yesfno
22.6 MHz yesfo
31.9 MHz yesino
32 MHz yes/ng
A5 3MHz yes/no
454 MHz yes/no
§3.9 MHZ yesing
64 MHz yesfao
90.4 MH:z yes/no
985 MH:z yes/ng
127.9 MHz yesfno
128 MH:z yes/no
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Test Records

HP 70341A Test Record
Test Minimum Actual Maximum

180.8 MHz yes/no

181 MHz yes/no

255.9 MHz yes/ng

256 MHz vesfno

361.3 MH: yas/ng

362 MHz yesfno

499.9 MHz yes/no

500 Mz yasiho

699.8 MHz yesing

700 Miz yes/no

993 Miz yes/no

VERNIER LEVEL ACCURALY

10.1 MHz

+8 dBm +8.7 dBm — +8.3 dBm
+8 dBm +4.7 dim — +7.3 dBm
-39 dBm —48 dBm -— —2.6 dBm
18.182 MH:z

+8 ¢Bm +6.7 dBm — +9.3 dBm
+6 dBm +4.7 dBm e +7.3 dBm
—~3.8 dBm 48 dBm e —28 dbm
328.488 MHz

+8 dBm ’ +70 iBm S +8 dBm
+5 dBm +5.0 d¢Bm S +7. dBm
—3.8 dBm —438 dBm — —2.8 dBm
657.168 MHz

+§ dBm +7.0 dBm N =3 dBm
+5 dBm +5.0 dBm — +7. dBm
-39 dBm w49 dBm e —2.9 ¢Bm
884.848 MHz

+8 dBm +1.0 dBm e +9 dBm
+5 dBm ' +5.0 dBm S +7. dBm
~38 dBm —4.9 dBm — ~~29 ¢Bm
FLATNESS 4.01- 1 Gz

+§ 4Bm e — < 1B
+§ dBm R < 14dB
—3.9 dBm R < 1B

4-19
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Test Records

HP 703414 Test Recerd
Test Minimum Actual Maximum

LOW LEVEL ACCURACY and FLATNESS

Povver Meter Readings at 42,768 MH:

-4 dBm -26.3 dBm SN 111 1} 21.7 ¢8m
-14 ¢Bm -16.3 dBm ldBm} -11.7 dBm
-4 4Bm -5 dBm JdBm} -3 dBm
+8 dBm « ABSE42.768MHz +4 ¢Bm S 1 1 411 +6 ¢Bm
Measuring Receiver Relative Readings at 42.768 MKz

-34 dBm setting = REL@-34dBm =

-44 dBm setiing = REL@-44dBm =

-54 dBm seuing - REL@-54dBm =

64 dBm setting = REL@-B4dBm =

“74 dBm serting = REL@-74dBm =

-84 dBm setting = REL@H4dBm =

-90 dBm seming = REL@-3GdBm =

Calcwlated Actual Power Levels at 42 768 MHz

ABS@A42.788MHz + REL@-34dBm = ACT@-34dBm -36.3 dBm |4Bm] -31.7 4Bm
ABS@42.7680MHz + REL@-44dBm = ACT@-44dBm -46.3 dBm SRR - 11} -41.7 dBm
ABS@®42.758MHz + REL@-54dBm = ACTE-54dBm 58.3 dBm S - 11} -51.7 dBm
ABS@42.768MH: + REL@-64dBm = ACTE@-844Bm 56.3 dBm SRR < 1 -51.7 dBm
ABS@42.768MHz + REL@-74dBm = ACTE-74dBm -76.3 dBm {d8m} <717 dBm
ABS@42.768MHz + REL@-B44Bm = ACT@-84dBm 86.3 dBm SRRSO 1211 -81.7 dBm
ABS@42.768MHz ~ REL@-904Bm = ACT@-90dBm $2.3 4Bm SO 152111 -87.7 dBm
304.912 MHz
Power Meter Readings

-14 dBm -16 dBm {d8m} -12 dBm
+5 dBm « ABS@304.912MHz +4 gBm {dBm} +8§ ¢Bm
Measuring Receiver Relative Readings

-90 dBm setting = REL@-80dBm =

Calculated Actual Powser levels

ABS@304.912MHz + REL@-80dBm = ACT@-90dBm 420 ¢8m s ————_10Bmj -86.0 dBm
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Test Recerds

HP 703414 Test Recard
Test Minimum Aetual Maximanm

632.592 MHz
Power Meter Readings
-14 dBm -18 dBm [ 112} -12 dBm
+5 dBm = ABS@632.582MHz +4 8m [dBm] +§ dBm
Measuring Receiver Relative Readings
-80 dBm setting = RELE-90dBm =
Calcuiated Acwual Fower levels
ABS@632.502MHz + RELE-A0dBm = ACTE-80dBm -92.8 dBm idBmj -88.9 dBm
Power Meter Readings at 960.272 MHz

-24 4Bm -28 4Bm SRV 142 111 ~22 d8m
-14 dBm -18 dBm e GBI} -12 dBm
-4 dBm -5 dBm e ersmmerrmrermmna) G BT -3 d8m
+5 4Bm = ABS@Y60.272MHz +& dBm — }8Bmi +5 dBm
Measuring Receiver Relative Readings at 960.272 MHz
-34 dBm setting = REL@®-34dBm =
-44 dBm setting = REL@-44dBm =
-84 dBm setting = REL@-H4dBm =
-84 dBm setting = REL@-H4¢Bm =
-74 dBm setting = REL@-74dBm =
-84 dBm setting = RELG-84dBm -
80 dBm setting = REL@-33¢Bm =
Caleulated Actual Power Levels at 960.272 Miz
ABS@980.272WHz + REL@-34dBm = ACT@-34dBm <36 dBm s A BM] -32 dBm
ABS@980.272MHz + REL@-44dBm = ACT@-44dBnm <48 4Bm — . ldBmi -42 dBm
ABS[@IG0.272MHz + REL@-D4dBm = ACT@54dBm -56 dBm enssssarssassmsnnd O BT} 52 dBm
ABS@SE0.272MHz + REL@-64dBm = ACT@-B4dBm -66 ¢Bm s O BT} £2 ¢Bm
ABS@960.272MHz + REL@-74dBm = ACT@-74dBm -76 dBm JRR - 1} 72 dBm
ABS@960.272MHz + REL@-84dBm = ACTE-84dBm -86 dBm PR 1123 42 dBm
ABSE@980.272MHz + REL@-80dBm = ACT@-80dBm -42 dBm {dBm 88 dBm

4.21
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Test Records
HP 7034 1A Test Record

Test

Mirimum

Aetual

WMaximum

Flatness Power Meter Readings 18 MHz to 1 6Hz
-14 dBm ar 42788 MHz = dfml
-14 dBm at 304812 MHz = . idBm}
-14 dBm at 632587 Mz -~ . {dBm}
-4 dBm a1 968277 MM2= ________ IdBm}

Flatness Calculated Actual Power Levels 10 MHz to 1 GHz
42.768MHz ACT@-30¢Bm = . idBm}

304.912 MHz ACT@-30dBm = ___________idBm)
532.592MHz ACT@-30¢Bm = ___________ {dBm]
S60.2720MKz ACT@-80dBm = . [dBm}

Flatness Calculated 10 MHz to 1 GHz
for-14 dBm

Maximum Power Meter Reading =
Minimum Power Meter Reading =
Maximum Reading - Minimum Reading
for -90 dBm

Maximum Caleulsted Acwal Power =
Minimum Calculated Actuzl Power =
Maximum Power - Minimum Power

[dBm}
[4Bm}

{dBm}
[dBm}

148

— B

148

148
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www.valuetronics.com

HP 7034 1A Test Record

Test Minimum Actual Maximum
HARMONICS
Carrier Level of —3.9 dBm
Znd Harmonic [20.0 MHz yesing —55 dic
Znd Harmonic [22.6 Mzl yesfno —55 dBe
2a6 Harmonic {32.0 MRz ves/ng —55 gBe
208 Hermonic {45.2 MHz) yes/no —55 dBe
2nd Harmonic {64 MHz) yesfno —55 dBe
Znd Harmonic (31.0 MHz yesing -55 dfc
Znd Harmonic [128.0 MHzl yesfmo --55 dBe
2nd Harmonic 11815 Mz yesfno -55 dBg
2nd Harmenic {2568 MHz yesing -85 dBe
Znd Harmenic {3620 MHzl yesio —55 dBe
2nd Harmenic 13128 MHzl yesfno ~55 dBc
Znd Harmenic $7246 MHz yes/ng —55 dBe
2nd Harmenic {1.0 6HZ yesino —55 dBe
Znd Harmonic {1.4 GHz yesing —55 dBe
Carrier Level of +6.0 dBm
2nd Harmenic {20.8 MHzl yesing 55 dBe
2rd Harmonic {22.5 MHz yesio -55 dBe
2nd Harmenie 132.0 MHz) yesfe —55 dBe
2nd Harmonic 45.2 MHzl yesing ~5% dBe
2nd Harmonic (64 Mzl yesfne ~55 dBe
2nd Harmenic (1.8 MHz yesfno ~55 dBc
2nd Harmenic {1260 MHz yesfo -85 dBc
2nd Harmenic [181.0 MEZ yes/ag «35 dBc
Znd Harmanic (256.0 MKz yes/no 55 dBe
2nd Harmenic (362.0 MKzl yesing 55 4B
2nd Harmenig {5120 MHz yesing —55 dBe
2nd Harmonic 17240 MHz yes/ng .55 dBs
2nd Harmanie (1.0 GHz| yesio -55 dBg
2nd Harmonic [1.4 GHz yes/no —59 48
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Test Records

HP 7083414 Test Record
Test Minimum Agtuzl Maximem
SINGLE-SIDEBAND PHASENGISE
@ 500 MHz
Vb {for dynemic signal snalyeer} = dBm
@ 100 Hz Offset
Vs [Measurad level © 100 Hz Offseti = _______
Constants = -46.00 dB
Calculated Phase Noise 1@ 100 Hz Offser}=
Vs - Vb - 10logBW 45 dB _ . dBeM -70 dBeHz
@ 1 khz Offset
Ys [Measured ievel @ 7 kMz Offsetl =
Constants = -46.00 dB
Calcutated Phase Noise 1@ 1 kHz Offsetl=
Vs - Vb - 10iogBW -48 4B e HBOM2 -86 dBoHz
@ 19 khz Offset
Vs {Misasured level @ 10 khy Offsett =
Constants = -45.00 4B
Caleuiated Phase Noise [@ 10 khz Offseti=
Vs - Vb - 10logBW 48 48 _ . OBz -163 dBofz
@ 100 kHz Offset
Vb Hor spectrum analyzer] = dBm
Constants = -43.50 4B
Vs {Measured level @ 100 kHz Offsett =
Caleutated Phase Noise (@ 108 kHz Offset] =
Vs - Vb - 18iogBW - 43.50 dB — Bz -118 dBeiz
4-24
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Test Records
HP 703414 Test Recard

www.valuetronics.com

Test Minimum Actual Maximum
NON-HABMONIC SPURS >30 kHz
Is the spurious level no greater than —80 dBc for the following
frequencies and spans?
@18 MHz yesing
@8.74 MHz yesfno
@11.26 MHz yes/ng
863 MHz yesing
861.74 MHz vesing
@64.26 MHz yesho
2493 MH:z yes/no
@487.74 MHz yes/ng
@500.26 MHz yesino
@500 MHz yesing
2498.74 MH: vesine
@n01.74 MHz yesine
@999 MHz yesig
@987.74 Mtz yesing
@1000.26 MH:z yasing
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Test Records

HP 76341A Test Record
Test Minimem Actual Maximum

PULSE ON{OFF RATIO

10 MHz yesing 8% dBe
a0 MHz yesing -80 gBc
300 MHz yesing -80 dBe
600 MH:z yes/ino -80 dBe
895 MRz yes/ng B3 dBe
PULSE RISE[FALITIME

18-25 MHz

Risetime e8] 500 ns
Fellime e 18] 560 ns
25-54 MHz

Risetime SN - | 350 ns
Falitime — ) 350 ng
64-128 MHz

Risetime [ - | 50 ns
Falftime —— I8l 50 ns
128-500 MHz

Risetime —]n8] 35 ng
Falitime PR, : B ns
560-1008 MHz

Risetime i o8} 20 ns
Falltime tns 20 as
PULSE WIDTH

Puise Width [0.07 10 0854 6Hz) S 17 1 ps
Pulse Width |8.064 12 05 GHz {181 100 ns
Pulse Width 10.5 1 1 GHal w118} 25 s
MINIMUM AM DEPTH

0.01 - 1 GHz 50 dBc yes/no

4-26
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Specifications

Speciﬁca— This chapter contains the specifications, supplemental characteristics, and
tions- HP electrical options for both the HP 70340A and the HP 70340A/41A . Refer
to the HP 70840A41A User’s Guide for mechanical, documentation, and
70340A/41A warranty options for the HP 70340A. Refer to the “Options” entry in this
chapter for mechanical, documentation, and warranty options for the
HP 70341A.

Specifications describe the instruments warranted performance over the (° to
59° terperature range unless otherwise noted. Supplemental characteristics,
indicated by dialics, are intended to provide information useful in estimating
instrument capability in your application by describing typical, but not
warranted, performance.

Frequency

Range: HP 70340A Modular Signal Generator, 1.0 to 20.0 GHz
HP 7T0341A Frequency Extension Module, 10 MHz to 1 GHz

HP 70341A can only be used in combination with the HP 70340A.
Resolution: 1 kHz (1 Hz with Option 1E8)

Stability (with external high stability timebase):

Aging Rate: same as external reference.
Temperature Effects: same as external reference.

Stability (without external high stability timebase):

Aging Rate: <1.0x10%/day after 78-hours at 25°C+10°C
Temperature Effects: <&x10° over 0 to 55°C, referenced to 25°C
Frequency Switching Time: < 50 ms to within I kHz, 1 - 20 GHz.
<100 ms to within 1 kHz, 10 MFz - 1 GHz.
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Specifications

HP 76341A Test Record
RF Output
Maximum Leveled Output Power:
Frequency Standard with Optian 1E1
0.01-1 GHe +13 4Bm +13 dBm
1-18 GHz +11 48m +1¢ dBm
1820 GHz + 10 dBm +8 dBm
i - -
N
= —{ W" WS g — s
= b R
% 18 i ¥ H \jv‘p Y 'h
ey b3 ¥
$ 1 ; b
K T
12 g
i :
10 ! ek ‘
0 4 8 12 18 20
Frequency {GHz}

Typical maximum available output power from 1 to 20 BHz, at 25°C with output step attenuator
{Option 1E1} instalied.
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Specifications

HP 703414 Test Recerd
24
22
E »
=
ag? 18
£ 18
14
s} 0.2 o4 06 08 1.0
Carrier Frequency [(GHz)

Typical maximum available sutput power fram 0.01 to 1 GHz at 25°C.

Display Resclution: 0.Gi dB

Minimum Leveled Output Power (without Option 1E1): —4 dBm
Minimum Leveled Output Power (with Option 1E1): —%0 dBm

Accuracy: (—4 dBm to specified maximum leveled output Dower)

10 MHz to 50 MHz: £1.3 dB
50 MHz to 20 GHz £1.0 dB

Accuracy: (over all specified temperatures and power levels)

10 MHz to 50 MHz: 2.8 dB
50 MHz to 20 GHz: £2.04B

The use of Type-N RF connectors above 18.0 GHz degrades specification
typically by 0.2 dB.

Flatness: £0.5 dB. The use of Type-N RF connectors above 18.0 GHz
degrades specification typically by 0.2 dB.

Level Switching Time: <15 ms (without step attenuator range change.
Attenuator range changes occur at —4 dBm, —14 dBm, ~24 dBm, eic.)
Output SWER: <2.0 : 1 norinal
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Specifications

HP 783414 Test Record

105
E
g 100 b v ““*.7.4_.,
‘“5“? 85
— 845
a
5 -850 MOtk by kst
L]

~85.5

[ 4 8 12 18 ]
Carrier Frequency (GHz}

Typical output level accuracy and flatness at + 10 and — 85 dBm

Spectral Purity

SSB Phase Noise (dBc¢/Hz):

Dffsets
CarrierFreq. 100Hz  TkH: 10kHz 108 kHz
500 MHz -0 -8 - 108 -118
2 GHz —E68 14 —81 - 107
10 GHz -8 -7 —78 - 101
18 GHz —63 —70 ~73 ~&9

Phase noise decreases 6 dB/octave below 500 MHz and reaches a floor of

<~140 dBe/Hz.
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Specifications
HP 70341A Test Record

oot
ﬁ "-a-w_‘,__&_ 20 GHz

e S TS
= >
= ~—129% 1 GHz ""\\\‘\\

T S

W ik 16k 00k 1M I6M
Gifset {Ha)

Typical single-sideband phase noise at 50 MHz, 1 GHz and 20 GHz, 25°C, CW mode. Offsets less
than 100 Hz require use of external high stahility timebase.

Harmonics: <-55 dBc at output levels < +6 dBm, (.01 to 20 GHz

g~ L AR RN VAYAV S S
e VAN

8 2 4 8 8 16
Carrier Frequency (GHz}

Typical 2nd harmonic levels measured at output power of +6 dBm

Non-Harmonic Spurious (>3 kHz): <—60 dBc (includes power supply and
frequency synthesis spurious).

Now-Hermondc Spurious (<8 kHz): < —50 dBc

Sub-Hormonics: None
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Specifications

HP 70341A Test Record
Residual FAM:
250 H 1 1 : ; ]
g 156 : e
§ 100 ! Nl
w0 :
Z 50 | ; "“M
o { i i i
0 4 8 12 16 2
Carrier Frequency (GHz)

Typical residuai FM measured in 50 Hz - 15 kHz bandwidth, CW mede.

At 1 GHz, <15 Hzin 50 Hz - 15 kHe bandwidth.
Residual FM decreases 6 dB per octave below 1 Gz,

AM Noise Floor: (at 0 dBm and offsets greater than 5 MHz from carrier)
<—150 dBm/Hz, 1-20 GHz.
<140 dBm/Hz, 0.01 - 1 GHz.
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Specifications

HP 76341A Test Becord
Modulation
CARRIER FREQUENCY | <25 MHz j 25- <64 MHz | 64-< 128 MHz l 128 - <580 MHz | 500 - <1000 MH; f 1-208GHz
Minimum Pulse Width <lus <0 ns < s
Frpically <10 ns
Rise/Fail Time <500 ns ! <350 ns <50 ns } <35 ns <20 ns <MWns
Videa Feedthrough <Z mV peatro-peak av § dBm <20 m¥ peak-ro-
peak ar 0 dBm
Pulse Witth Compression +750 ns 75 a3 +5 53
Fulse Delay Video our <Tus <200 ns <125 ns <700 ns
to BF ot/
Pulse Modulation
On/Off Ratio: > 80 dB
75
&5
o
=
2 5% e
3 ] A
= i T )w
5 e
115
125
4 4 8 12 16 20
Carrier Frequency {6Hz}

Typical pulse modulation on/off ratis at +8 dBm

Mascimum, Pulse Repetition Frequency: > 3 MHz
Mimimaum Pulse Duty Cycle: No restrictions on duty cycle.
Pulse Level Accuracy (velative to CW): 1.0 dB
Pulse Cvershoot: < 10%
Input Impedance: 502 nominal; TTL drive levels

5-8
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Specifications
HP 703414 Test Record

Mazimum Leveled Qutput Fower in Pulse Mode (relativeto C W¥):
~(0.5dB

Timebhase = 10.0 nsfdiv Rigsetime =45 ns
Carrier Frequency = 10.8 GHz Faltime =285 ns

Typical pulse modulation envelope illustrates the fast rise and fall times, excellent flatness and
puise fidelity of the HP 703404

Internal Pulse Source (Option 1E2)

Pulse Source Modes: Free-run, triggered with delay, doublet and gated.
Triggered with delay, doublet and gated require external trigger source.

Pulse Repetition Frequency: 3 Hz to >3 MHz

Pulse Repetition Interval (PRI): 300 ns to 419 ms

Puise Width {T\,): 25 ns to 418 ms

Variable Pulse Delay (free-run mode, Tg ): =419 ms from sync pulse to
video modulation

Variable Pulse Delay (triggered with delay & doublet modes, Tyq):

225 ns to 419 ms with %25 ns jitter

Pulse Width/Delay/PRI Resolution: 25 ns

Pulse Delay (Video to RF, Tr): Nominally, <20 ns, 1 to 20 GHz

All pulse modulation specifications and supplemental characteristics apply
during use of internal pulse source.
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Spacifications
HP 703414 Test Recerd

Syac
Output l \ [\
T~
Video 50% 50%
Output Ty \
g Tp ‘.
Vor
+{Tm j
RF Pulse
Qutput 0% y Pp— ¥ vy
W% 3
80% —
T ok’
T, Video Delay {Variable) Tr RF Pulse Rise Time
T, Video Pulse Width (Variable) Tr RF Pulse Fall Time
Tp Pulse Period {Variabie} Vo Overshoot and Ringing
T, RF Delay V¢ Video Feethrough
T4 RF Puise Width
Frequency Modulation
Rates: 1 kHzto 1 MHz
Flatness: £2 dB
CARRIER FREQUENCY 256 - <500 MHz | 500 MHz- <1 6Hz 1-26Hz 220 GHz
Maximum Deviation! 1.25 MHz pesk 2.5 MHz peak 5 MHz peak 10 MHz peak
Modulsrion Index >37 >75 > 180 =300
CARRIER FREQUENCY 10 - 16 MHz 16 - 54 MHz 64 MHz - 256 MHz | 256 MHz- 1 GH2 1-20 GHz
M Sensttivity 40 kil 80 kHzlY 320 kY 175 kHaV 5 MHY
FA Sensitivity Accuracy +25% ar 100 kHz
Incidents! AM <5%
& Inpur Impedence B00Y nomina!
Hareonic Distortion <17 (1 MHz peak deviation @ 100 kHr rate)

1 Maximum deviation decresses by @ factor of 2 for each sctave befow 256 Mz

5-10
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Specifications
HP 703414 Test Record

Logarithmic Amplitude Modulation (Scan Modulation)

Maximum Depth: > 60 4B
Sensitivity: —10 dB/V; (0 to +6V for 0 to —60 dBc)
Step Response (50 dB change in level);

<7 GHe I - 20 GHy
rise time <70 us <& pus
2l time <20 ps <& us

Input mpedance: 50000 nominal
Maozimum Leveled Ouiput Power in Log AM Mode (relative to CW):

<] GHr I -4 64 >4 GHz
=0 48 —4.5 4B —1.0 78

Peak Power Level = [} ¢Bm
S I A T T 1
1 I T Log AM Error 1-4 GHzr
I Log AM Error 10 GHr f
P :
=y
3 > \ R
= W e
Pt [
/
Log AM Error 429 GHF
500 b b ]
¢ 5 W 15 20 25 30 3B 4 45 50 55 60
Desired Log AM Depth (attenuation] in 4B

Typical log AM error (deviation from desired depth} at 25°C for carrier frequencies befween 1.0
and 20 GHz

5-11
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Specifications
HP 7834 1A Test Becord

Simultanecus Modulations
Fuoll AM bandwidth and depth is available at any pulse rate or width., FM is
completely independent of AM and pulse modwlation.

General

Programming

The HP T0340A and HP T0341A are fully compatible with the Standard
Commands for Programmable Instruments (SCPI). SCPI programming
coraplies with IEEE 488.2-1987. Optional CIIL programming compatibility is
available. Please consult vour HP sales representative for details.

Environmental

Operating Temaperature Range: 0° to 55°C
EMC: Meets or exceeds EN 55011/CISPR 11/1990, Class A and Mil-Std-461C
Part 2 REQ2, CE03, CS02, RS03.

Physical Dimensions

Net Weight: HP 703404, < 9 kg (20 1b).

HP 703414, < 2.5 kg (5 Ibs).

Shipping: HP 703404, < 15 kg (30 1b)

HP 703414, < 6 kg (12 Ibs).

Size: HP 703404, 4/8 MMS module width.
148.5 mmm H x 192.8 mm W x 477.5 mm D.
HP 70341A, 1/8 MMS module width.

148 mm H x 48.2 mm W x 477.5 mm D.
Power Consumption: HP 703404, < 80 Watts.
HP 7T0341A, <30 Watts.
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HP 70341A Test Record

-t 445 Po-]

HP 763414 Dimensions
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Specifications
HP 70341A Test Record

Rear Panel Connectors

HP 70340A

0.5-1 GHz OUTPUT:

SMA connector outputs a 0.5 to 1.0 GHz signal for driving the HP 70341A
Frequency Extension module. The HP 70341A combined with the HP 703404
extends the Signal Generator RF Output frequency range down to 0.01 GHz.

0.01-1 GHz INPUT:

SMA connector accepts the HP 70841A 0.01-1 GHz output signal. The HP
703414 signal is output step attenuated in the HP 70340A with the 0.01 o
1.0 GHz output available at the front panel RF Output connector of the HP
T0340A.

10 MHz INPUT:

SMB connector accepts a 10 MHz & 100 Hz, 0 to + 10 dBm, external reference
signal for operation from an external high stability timebase. Nominal input
impedance is 50Q.

10 MHz OUTPUT:
SMB connector outputs the 10 MHz external reference signal, nominally
+3 dBm, for use as an external reference signal.

EXTERNAL ALC OUTPUT:
SMB connector outputs external ALC drive signal (from the front panel EXT
ALC input connector) to the frequency extension module.

ALC CONTROL QUTPUT:
SMB connector supplies 2 —10 to +10 V signal as a reference for leveling the
.01 to 1.0 GHz output signal of the HP 70341A.

0.5V/GHz OUTPUT:
SMB connector supplies a voltage proportional to output frequency for use
with mm-wave frequency multipliers, including the HP 835XX Series.

AM OUTPUT:
SMB connector outputs AM drive signals (from the front panel EXT PULSE
input connector) to the frequency extension module.

PULSE QUTPUT:
2 SMB connectors output pulse modulation drive signals (from the front panel
EXT PULSE input connector) to the frequency extension modules.

5-14
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Specifications
HP 703414 Test Record

HP 70341A

0.5-1 GHz INPUT:
SMA connector accepts a 0.5 to 1.0 GHz signal from the HP 703404 that
drives the HP 70341A Frequency Extension module.

0.01-1 GHz OUTPUT:

SMA connector outputs a 0.01-1 GHz signal which extends the HP 703404
frequency range down to 0.01 GHz. The HP 70341A signal is output step
attenuated in the HP 70340A with the 0.01 to 1.0 GHz output available at the
front panel RF Output connector of the HP 703404

ALC CTRL:
SMB connector accepts a ~10 to +10 V signal as a reference for leveling the
.01 to 1.0 GHz output signal.

AM INPUT:
SMB connector accepts AM drive signals from the HP 70340A rear panel AM
QUTPUT connector.

PULSE INPUT:
SMB conrector accepts pulse modulation drive signal from the HP 70340A
rear panel PULSE OUTPUT connector).

Options

There are several electrical, mechanical, warranty, and documentation
options available for the HP T0340A.

Electrical Options: There are three electrical options available for the Signal
Gemnerator. These options are as follows:

Option 1E1 - Add Output Step Attenuator

if option 1E1 is ordered, an internal step attenuator is included before the
RF QUTPUT connector. The step attenuator has a range of 0 to 90 dB in
10 dB steps. The correct amount of attenuation is selected automatically by
the Signal Generator dependent on the output power level selected. If this
option is installed, you can select whether or not the step atteruator will

5-15
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Specifications
HP 7034 1A Test Record

autormatically switch. This function is useful during certain applications,
such as when external automatic level control is used.

Optior 1E2 - Internal Pulse Modulation Generator

If Option 1E2 is installed, the instrument includes as internal puise source
with four different pulse modes. With Option 1E2, the six pulse modulation
modes available are: external, inverted external, free-run internal, gated,
triggered with delay, and pulse doublet. Pulse rise and fall times are
typically < 5 ns, minimum leveled pulse width is < 25 ng, and on/off ration
is > 80 dB.

Option 1E8 - 1 Hz Frequency Resolution

Consult your HP sales representative for details on avaiiability and retrofit
information.

Option 1E9 - 8.5 mm RF Output Connector

If option 1EY is ordered, the RF OUTPUT connector is 2 male APC-3.5
precision connector in place of the standard female type-N connector,

5-16
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Recommended Test Equipment

This chapter contains a table of equipment that is necessary for operator’s
checks or incoming inspection, performance tests, adjustments, and
troubleshooting.

P
B
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Recommended Test Equipment Table

The Instrument column of the table contains the generic imstrument
name. The Critical Specification column contains the specifications which
the instrument must meet or exceed. The Recommended Model column
contains the suggested instrument model. The Use column contains codes
which denote where the equipment is used (P = Performance Tests,

A = Adjustments, O = Operator’s Check’s- upon installation or after repair,

T = Troubleshooting),

www.valuetronics.com
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Recommended Test Equipment
Recommended Test Equipment Tahle

Becommended Test Equipment

instrument Critical Specifications Recormmended Use
Model

Spactrum Arz‘:zly:(erl'2 Freguency Range: 10 MHz 16 20 GMz HP 71218C BA
214 MHz Gutput
17 dB Max toss btw RF In and 214 MHz Qur

Spectrum Analyzer Frequency Range: 10 MHz 1o 20 GHz HP T1230C/HP 85868 | POT
Minimum Resolution Bandwidth: 1 kHz

Frequency Counter Freguency: 10 MizE1 Hz HP 53348 A

Microwave Frequency Counter| Signal Generator’s Frequency Bange HP 5343A Option §01 : POAT

Volimeter Range: 50 1 +50Vde HP 34584 ROAT
Ingut Impedence: >10MQ

Function Gererater Frequency Range: O w0 10 Mz HP B118A 54
Square/ Sinewave Outputs
leve! Renge: D10 10V
Maximum Transition Time: 7 ns
Minimem Pulse Width: 25 ns

Pulse/Function Generater? Accurazy: 20 mV HP 32454 A

Pawer Meter? Power Range: 1 pW to 183 mW HP 4378 BCA
Accuracy: =007 ¢B

Power Sensor Frequancy Range: 50 MHz w0 20 GHz KP 84354 03,P3,A
SWR < 1.2
Power Range: 1pW to 100 mW

Power Sensor Freguency Range: 10 MMz 10 18 GHz HP 84814 87
Power Range: 1 pW to 100 mW
SWR < 128

Power Senser Frequency Range: 10 MHz 1o 1 GHz HP 84824 A
SWR < 110
Power Range: 1.0 pW to 100 mW

Adzpter Type Niml 10 APC 35mmif]: ro substitute HP 1250 P

1744

1 required for Option JE1 fadd step atenuator) bow Level Accuracy Performance Test and Adjustment, only

2 the programming language for this equipment must be compatible with the language used in the automated adjustment procedures

3 required for Option TES £3.5mm AF Outpat connector, oniyl
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Recommended Test Equipment Table

Recommended Test Equipment {continued)

instrument Criticat Specifications Recommended Use
Model
Step Attenuator {11148 HP 84948 p
Measuring Peceiver™ | Taned Fregquency: 21.4 MHz HP 85024 gFTA
Power Renge: 0 10 —127 d8m
Relative Power Accuracy: +.5 4B
Carrier Noise Test Set | no substitute HP 11729C i
Dynamic Signal Analyzer | Center Frequency Range: 100 Hz 10 HP 3561A P
10 khz
Frequency Spen: 200 Hzte 33 kHz
Start Frequency: 3 kHz
Digitizng Oscilascope | General Purpose HP 541000 TEa
Digitizing Osciﬁcscage? frequency Renge: de 1o 20 GMz HP 54117 BA
Risetime: 17.5 ps max
Time Interval Accuracy: 10 ps max
Frequency Standerd Frequency: 10 MHz HP 50818 A
' Aging Rate: <15x 10" %day
B dB BNC Autenuator | BNCim!b 1o BNCIH Texscan FP-50 P
10 dB Auenuatar APC 3.5mmimi 1 APC 35mmifi HP 8433C BA
Gpr 010
20 dB Anenuatar APC 3.5mmim) to APC 35mmil HP 8483C P
Bpt 020
20 dB BNC Amenuztor {BNCimi to BNCIf Texscan FP50 P
Reference Dscillator Frequency Range: 80 MHz 1o 720 MH: HP 8682A CGpt GO3 | P
Power Qutput: 8 4Bm 10 —40 dBm
Cantroller HP BASIC 5.1 HP SERIES 3G A
HEIB capability
Printer HP-IB Capabiiity A
1 the progransming ianguage for this equipment must b compatible with the language used i the aytomated adjustment precedyres
2 the programming fanguage for this equipment must be compatible with the language used i the automated tests
6-5
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Recommended Test Equipment Table

Recommended Test Equipment {continued)

RE Soures®

Extender Module?

Biocking Cagaa::émr2

In-Line Resistor

Varighle delay
Inverse output
08 ps PR
w= 50 us

Frequency Range: .01 10 1 GHz
Power Qut: + 16 dBm
External ALE and AM

no substitute
no substitute

1kQ3
BNCimi 1o BNCIf}

Instrument Critical Specifications Recommended Use
Model
Pulse Generator | Transition <1 ns HP 81304 A

HP 86634 or HP 86624 PA

HP 117424
HP 117424

1 the programming language for this equipment must be compatible with the language sed in the auiomated Tests

2 HP 703484 anly

3 1.82 kO if the HP 86524 is used as the FF Source

6-6
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Index

{ 0.01-1 GHz OUTPUT, 5-15
0.1 to I GHz Calibrations, 3-26
0.5-1 GHz INPUT, 5-15
0.5 V/GHz Output, 2-6

1 1 Hz frequency resclution
option 1ER, 5-18

3 3.5 mm RF output connector
option 1ES, 5-16

A add output step attenuator - aption 1E1, 5-15
ALC CTRL, 5-15
AM depth, 1-85
AM Gain Celibration, 3-23
AM Linearity Calibrasion, 3-20
Attenuator (0,01 to 1 GHz) Calibration, 3-35
Attenuator Calibration, 3-17

( Calibration Cycle, 1-4
Connectors
rear panel, 5-14
cover removal
HP 708404, 3-4

D DIP switch, $1, Settings, 3-5
DIP Switch Settings, 2-3
display E, 1-7

E -electrical options, 5-15
equiprnent, 1-4
error indicator, 1-87
extender module, 3-5
External ALC, 1-11
external leveling, 1-13
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F fatness, 1-26
M, 1-87
Flatness and Low Level Accuracy, 1-26
FM Deviation, 1.82
FM Rate and Flatness, 1-87
Frequency 1 Low Band (0.1 to 1 GHz) Calibration, 329
Frequency 2 Low Band (0.01 to I GHz) Calibration, 3-32
Fregueney Calibration 1, 3-13
Freguency Calibration 2, 3-15
Frequency Range and Resolution, 1-7

H Hardware
system requirements for, 3-7
Harmonics, 1-41

I If the Procedure Fails
fm deviation, 1-87
If the Procedure Falls frequency range and resolution, 1-10
If the Procedure Fails maximum leveled power, 1-21
If the Procedure Fails vernier level accuracy and fiatness, 1-26
incoming inspection tests, 1-3
internal pulse modulation generator
option 1E2, 5-18
In This Book, iv

L. leveling power meter, i-12
log AM depth, 1-95
Low Band (0.1 to 1 GHz) Calibrations, 3-26
Low Level Acceracy and Flatness, 1-26
Low Stability Timebase, 2-4

M Mazximurn FM Deviation, 1-82
Maximum Leveled Power, 1-14
Minimum AM Depth, 1-85

N Non-Harmonic Spurious Signals >30 kHz, 1-63

Index-3
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() Operating System

systern reguirernents for, 3-7
operational verification tests, -5
option iE1 - add output step atlenuvator, 5-15
cption 1E2

internal pulse modulation generator, 5-16
option 1ES

1 Hz freqquency resolution, 5-16
option 1E9

3.5 mum RF output connector, 5-16
options

electrical, 5-15

P Performance Tests, iv
post repair verification tests, 1-5
power meter leveling, 1-12
puise falltime, 1-72
PULSE INPUT, 5-15
Pulse On/Off Ratio, 1-89
puise risetime, 1-72
Pulse Width, 1-77

R R162, 2.6
rate
FM, 1-87
rear panel connectors
specifications, 5-14
Recormmended Test Equipment, 5-16
Running the Scftware, 3-7

S self test, 1-5

self test error condition, 1-7
Single-Sideband Phase Noise, 1-46
Software, 3-7

running the, 3-7
specifications

rear panel connectors, 5-14
Specifications

HP 703404/414, 52
supplemental characteristics, 5-2
system requirements

Avotrnated Adjustraents, 3-7
system setup

Automated Adjustraents, 8-7

Index-4
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T test equipmens
recormmnended, 1-4, 5-16
Test Records, 1.3, 3-44
test setups, 1-4

TJ USER.FILE, 3-9

V Vernier Calibration, 3-1¢
Vernier Leve] Accuracy and Flatness, 1-21
Vernter Low Band (0.01 to 1 GHz) Cakbration, 3-26

Y VIG Calibration, 2-9
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