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The information contained in this document is subject to change without notice. .,

Hewlett-Packard makes no warranty of any kind with regard to this material, including

but not limited to, the implied warranties of merchantability and fitness for a parti¢lar
purpose. Hewlett-Packard shall not be liable for errors contained herein or fof incidefital or

consequential damages in connection with the furnishing, performance, or use of this material.
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contact’ your nearest Hewlett-Packard service center for a firmware upgrade. -;q';
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Assistance

Product maintenance agreements and other customer assistance agreements are quailable for
Hewlett-Packard products. N

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. V-
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Safety Notes

The following safety notes are used throughout this manual. Familiarize yourself with each of

the notes and its meaning before operating this instrument. R
i "5 _pon .
Caution Caution denotes a hazard. It calls attention to a procedure that, if not

correctly performed or adhered to, could result in damage to or.déstiuction
of the instrument. Do not proceed beyond a caution sign until the indicated

conditions are fully understood and met. R
)

Warning Warning denotes a hazard. It calls attention to a procedure which, if not
: correctly performed or adhered to, could result in injury or loss of life.. Do
’ not proceed beyond a warning note until the indicated conditions are fully

understood and met.
Instruction The instruction manual symbol. The product is marked with this symbol when it is
Manual necessary for the user to refer to the instructions in the manual.
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General Safety Considerations

Warning

These servicing instructions are for use by qualified personnel only. To avoid
electrical shock, do not perform any servicing unless you are qualified to do so.

The power cord is connected to internal capacitors that may remain live for 10
seconds after disconnecting the plug from its power supply.

This is a Safety Class 1 Product (provided with a protective earthing ground
incorporated in the power cord). The mains plug shall only be inserted in a
socket outlet provided with a protective earth contact. Any interruption of the
protective conductor inside or outside of the instrument is likely to make the
instrument dangerous. Intentional interruption is prohibited.

For continued protection against fire hazard, replace line fuse only with same
type and rating (type F 6.3A 250V). The use of other fuses or materials is
prohibited.
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How to Use This Guide

This guide uses the following conventions:

(FrRONT-PANEL KEY) This represents a key physically located on the instrument.

This represents a shift function (blue text above front panel keys).

ANNUNCIATOR Text in this font represents the FREQUENCY,

MARKER/SWEEP/STATUS, and POWER displays.
DISFLAY Text in this font represents the annunciators that are displayed in the

lower portion of the synthesized sweeper display.

Documentation Description

This guide contains the information required to calibrate and repair the synthesized sweeper
to the assembly level. Included are the following:

w performance tests to test the instrument to specifications

adjustments required after repair or performance test failure
automated performance tests and adjustments

disassembly procedures for removal and replacement of assemblies
troubleshooting procedures to identify failed assemblies

replaceable part numbers

calibration constant descriptions and procedures

service-related special menu descriptions

instrument history to backdate the manual to older instrument versions
tables of post-repair information and recommended equipment required

vii



‘ Table of Contents




Contents

1. Performance Tests

Internal Timebase: Aging Rate (Option 1E5only) . . . . . . . . . . .. 1-3
CW Frequency ACCUTACY . - . . .« « « v v o o v v v v et o v e e e 1-6
Swept Frequency Accuracy . . . . . . . . e e e e e Ce e 1-8
Power Accuracy . . . . . e e e e e e e e e e e e C e e 1-12
Power Flatness . . . . . . e e e e e e e e e .. 1-14
Maximum Leveled Power . . . . . . . . . . . . . . .. .. . .. 1-16
Spurious Signals (Harmonies) . . . . . . . . . . . . . ... L. .. 1-19
Spurious Signals (Non-Harmonics) . . . . . . . . . . . . . . . .. .. 1-22
Residual FM . . . . . . . . . . . . . . . .o 1-26
Automated performancetests . . . . . . . . . . . . . . . . . ... .. 1-28

2. Adjustments

10 MHz Standard (Option 1IE5O0nly) . . . . . . . . . . . . .. Ce 2-2
100 MHz VCXO . . . . . . . . . . .. e e e e e e 2-6
Sweep Generator . . . . . C e e e e e e e e e e 2-8
V/GHz . . . .. . ... e e e e C e e e e e e .. 2-13
ADC . . . . . ..ol e e e e e e .. 2-17
DYO and SAF Adjustments . . . . . e e e e e e e e e e e 2-19
DYO Linearity . . . . . . e e e e e e e e e e e e e e e e 2-20
DYO Gainand Offset . . . . . . . . . . . . . ... ... .. .. 2-21
SAF Sense . . . . . . . . . e e e e e e e e e e e e e 2-24
DYODelay . . . . . - . . . . . e e e e e e e e e e e 2-27
SAF Tracking . . . . . . . . . . . . o e e e e e e e e e 2-44
ALC Detector and Logger (HP 83751A/ 2A Only) . e e e e e e 2-53
ALC Detector and Logger (HP 83751B/2B Ounly) . e e e e .. 2-56
ALC Modulator Offset and Gain . . . . . . . . . . . . . . . . .. .. 2-59
Scalar Pulse Symmetry . . . . . . . . . . . . . .. . ... e . 2-63
Power Flatness . . . . . . e e e e e e e e e e Coe 2-65
Downloading Firmware . . . . . . . . . . . . . .. .. ... .o 2-68

3. Automated Tests

What you’ll find in this chapter . . . . . . . . . . .. ... .. L. .. 3-1
Required test equipment . . . . . . . . . . . . .. ... L. L. .. 3-2
Computer keyboard compatibility and mouse operation . . . . . . . . .- 3-2
Using an HP 46021A keyboard with a Series 300 computer . . . . . . .. 3-2
Using an HP 98203C keyboard with a Series 200 or 300 computer . . . . . 3-3
Using a mouse with a Series 300 computer . . . . . . . . . . . . . .. 3-3
Step 1. Set up the hardware for automated testing . . . . . . . . . . .. 3-4
Loading BASIC and BIN files . . . . . . . . . . . . . . .. .. .. 3-4
Step 2. Install the HP 83750 Series Service Support Softwa.re on an SRM or
HFSharddisk . . . . . . . . . . .. e e e e e e e e 3-5

Contents-1



Optional: Run the service support software from flexible disks . . . . . . 3-6

Step 3. Load the HP8375x A/B Performance Test Program . . . . . . . . 3-8
Leaving the HP8375x A/B Performance Test Program . . . . . . . . . . 3-8
Step 4. Enter information about your synthesized sweeper . . . . . . . . . 3-9
Changing the default HP-IB address for the UUT . . . . . . . . . . . . 3-9
Entering the option of the UUT . . . . . . . . . . . . . . .. . .. 3-10
Changing the temperature setting . . . . . . . . e e e e e e e e e 3-11
Changing the humidity setting . . . . . . . . . . . . . . . . .. .. 3-11
Selecting the line frequency . . e e e e e e 3-12
Step 5. Select where you want to dlrect the test Iesults e e e e e e 3-13
Sending graphics to the printer . . . . . . . . . . .o oo o oL 3-13
Step 6. Verify the test equipment . . . e e e 3-14
Changing the default test equipment and addresses by edltmg C e e e 3-14
Step 7. Verify the accessories . . . . . . . . . . . . . .. ... 3-17
Step 8. Run the automated tests . . . . . . . . . e e e e e 3-18
If a measurement fails . . . . e e e e e e 3-19
Quitting the HP8375x A/B Performance Test Program e e e e e 3-19
What thetestsdo . . . . . . . . . . . . . .. e e e e e e e 3-20
Initial Setup . . e e e e e e e e e e e e 3-20
Calibrate FRAC-N VCO e e e e e e e e e e e e e e e e 3-20
Power Clamp Cal . . . . . . . . . . .. e e e e e e e e 3-20
Atten Verification . . . . . . . . . . . .. e e e e e e e e 3-20
Atten Flatness Adj (Optlon 1E1 only) e e e e e e e e e 3-20
Get Cal Constants . . . e e e e e e e e e e e e e 3-21
4. Disassembly Procedures

Fuse Disassembly . . . . . . . . . . . .. e e e e e e e e 4-3
Disassembly . . . . . . . . . . .. e e e e e e e e e e e e 4-3
Top Cover Disassembly and Reassembly e e e e e e e e e e e e 4-4
Disassembly . . . . . . . . . .. ..o oo 4-4
Reassembly . . . . e e e e e e e e e e 4-4
Bottom Cover Dlsa.ssembly and Rea,ssembly e e e e e e e e e e e 4-5
Disassembly . . . . . . . . . . oL L oL Lo 4-5
Reassembly . . . . e e e e e e e e e e e e 4-5
Side Cover Disassembly and Reassembly e e e e e e e e e e e 4-6
Disassembly . . . . e e e e e e e e e e e e e e e 4-6
Removing the right s1de COVET v v v v e e e e e e e e e e e e 4-6
Removing the left sidecover . . . . . . . . . . . . . . . oL 4-6
Reassembly . . . . . 4-6
Replacing the right sxde COVET  « v v v e e e e e e e e e e e 4-6
Replacing the left side cover . . . C e e e e e 4-6
Portable Cover Disassembly and Reassembly (Optlon AX5) e e e e e e 4-7
Disassembly . . . . . . . . .. . e e e e e e e e e e e 4-7
Reassembly . . . . . . . . . . .. . . . .. e e e e e e 4-8
Card Cage Cover Dlsassembly and Reassembly e e e e e e e e e e 4-9
Disassembly . . . . . . . . Lo L0000 e e e e e e e 4-9
Reassembly . . . . e e e e e e e e e e e e 4-10
Fan Cover Disassembly and Reassembly e e e e e e e e e e 4-11
Disassembly . . . . . . . . . . . . .. . .. e e e e e e e e 4-11
Reassembly . . . . e e e e e e e e e e e e e e e e 4-11
Fan Disassembly and Reassembly e e e e e e e e e e e e 4-12

Contents-2



Disassemb]y................. .....
Reassembly . . . . e e e e e e e

Front Panel Disassembly and Reassembly e e
Disassembly . e e e e .
Reassembly . . . . . . . . . . . . . . .

Front Panel PC Board Dlsassembly and Reassembly .
Disassembly e e e
Replacing the front panel PC board . .

Rear Panel Disassembly and Reassembly . . . . . .
Disassembly . . . . . . . . . ..
Reassembly . .

Rear Panel PC Board Dlsassembly and Reassembly .
Disassembly e e e e e
Reassembly ..

Power Supply Dlsassembly and Reassembly
Disassembly . . . . . . . . . .. .

Reassembly . .
10 MHz Standard Dlsassembly and Rea.ssembly (Optlon 1E5) .
Disassembly . . . . . . . . . .. . . .. .. .

Reassembly ..
RF Deck Disassembly and Reassembly
Disassembly . . . . . . . . . ..
Removing an RF deck Wlth front panel output .
Removing an RF deck with rear panel output (Optlon 1E4)
Reassembly .o e e e
Replacing an RF deck w1th front panel output .
Replacing an RF Deck with rear panel output (Optlon 1E4)
Reconnecting cables and assemblies . .
RF Deck Semi-Rigid Cable Disassembly
Disassembly . . . . . . . . . .. C e e e e e
RF Deck Semi-Rigid Cable Reassembly ......
Reassembly .. ...
Motherboard Dlsassembly and Reassembly .
Disassembly e
Removing the major assembhes - Ce .
Removing the cables and PC boards . . . . . .

Detaching the motherboard . . . . . . . . .
Reassembly .
Positioning the motherboard on the 1nstrument assembly
Securing the motherboard to the instrument assembly .
Replacing the cables and PC boards . .

Replacing the major assemblies . .

4-12
4-14
4-15
4-15
4-18
4-19
4-19
4-19
4-20
4-20
4-21
4-24
4-24
4-24
4-26
4-26
4-27
4-29
4-29
4-29
4-31
4-31
4-33
4-33
4-34
4-34
4-34
4-35
4-36
4-36
4-37
4-37
4-38
4-38
4-38
4-38
4-40
4-42
4-42
4-43
4-45
4-47

Contents-3



5. Troubleshooting

Shipping Your Instrument Backto HP . . . . . . . . . . . . . .. . .. 5-1

5a. Instrument Level Troubleshooting

How to Use Instrument Level Troubleshooting . . . . . . . . . . . . .. 5a-1
ILT-1. Power Supply Will Not Power On . . . . . . . . . . . . . .. 5a-4

Failure Symptoms . . . . . . . . . . . . ... oL oo 5a-4
Perform These Power Supply LED Checks e e e e e e e e 5a-4
Does the Fan Operate? . . . . . . . . . . . . . . . . ... ba-4
ILT-2. Power Supply Shuts Down during Operation . . . . . . . . . . . 5a-5
Failure Symptoms . . . . . . . . . . . e e e e e e e 5a-5
Over-Temperature Shutdown Troubleshootmg e e e e e e e e e e 5a-5
ILT-3. CPU Power On Self-Test Fails . . . . . . . . . . . . . . . .. 5a-6
Failure Symptoms . . . e e e e e e e e e e e 5a-6
CPU LEDs Cycle On/Off e e e e e e e e e 5a-6
Run the CPU Self-Tests . . . . . . « .« « o « o« o v v v o v o 5a-6
Observe the CPU Idle Loop . . . . . . . . . . . . . . C e e e e 5a-7
5b. Assembly Level Troubleshooting :

A1/A2 Front Panel Keyboard and Processor Troubleshooting . . . . . . . . 5b-3
A1l-1. Measure the Front Panel Power Supplies . . . . . . . . . . . .. 5b-3
A1-2. Perform the Front Panel Self-Tests (Keyboard Operational) . . . . 5b-3
A1-3. Perform the Front Panel Self-Tests (Keyboard Not Functional) . . . 5b-5
Al-4. Run the Front Panel Keyboard Self-Test . . . . . . . . e 5b-6
A2-5. Run the Front Panel LED Annunciator Test . . . . . . Ce e e 5b-7
A1-50. Replace the A1 Front Panel Keyboard . . . . . . . . C e e 5b-8
A2-50. Replace the A2 Front Panel Processor . . . . . . . . . . . .. 5b-9

A3 Power Supply . . . . . . . . . ..o ..o Lo . . . . . 5b13
A3-1. Rear Panel Power Supply LED Troubleshootmg .......... 5b-14
A3-2. Check the Line Fuse . . . e e e e e e e .« . .. ©5b-l14

To Remove a Fuse . . . . . . . . e e e e e e e .+ ... bbl1l4

To Replace a Blown Fuse . . e e e e e e .« . .. 5b-15
A3-3. Check the Bridge Rectifier LED e e e e e e e e .« . .. bb15
A3-4. Check the Standby/Power On Control Loglc e e e .« . .. bb15
A3-5. Isolate the Power Supply . . . . . . . . . e e e e ... .. bb-l6
A3-6. Isolatetoa PCBoard . . . . . . . . . . . . . . .. .« . . . bb-17
A3-7. Verify the Fan Voltage . . . . . . . . e e e e e e . - . . . Bb-17
A3-50. Replace the A3 Power Supply e e e e e e e e e e e 5b-18

A4CPU . . . .. e e e e e e C e e e e . . . . . 5b21
A4-1. Check the Instrument Buss e e e e e e e e e . . . . . 5b-22
A4-2. Upgrade the Firmware . . . . . . . . . . . . . . .. . - . .. 5b-23
A4-3. Isolatetoa PCBoard . . . . . . . . . . . . . . .. .« . .. b5b23
A4-50. Replace the A4 CPU . . . . . . . . .. . .. ... . . . . . bb-24

A5 Timer . . . . . . . . . . . . .. e e e e e e . . . . . B8b-27
A5-1. Check the Power Supply Voltages . . . . . . . . . . . . . . .. 5b-29
A5-2. Check the L INT FN UNLOCK Input . . . . . . . . . . . . . . 5b-29
A5-3. Check the HSWP Output . . . . . . . . . . .. .« . . ... 5b30
A5-4. Check 1 MHz at ASTP8 . . . . . . . . . . ... .. ... .. 5b30
A5-5. Check the L ADC_TRIG Output . . . . . . . . . . . . .. .. ©5b-30
A5-6. Check the L DAC_TRIG Output . . . . . . . . . 1o B 3
A5-7. Check the L INT UNLEVEL Input (Leveled) . . . . . . . . . . . 5b-3l

Contents-4



A5-8. Check the LMTRG OQutput . . . . . . . . . . . . . . . . . .. 5b-32
A5-9. Check the L SWP_TRIG Output . . . . . C e e . 5b-32
A5-10. Check the Marker Input . . . . . . . . . . . . . . 5b-33
A5-11. Check the LMKR Output . . . . . . . . . . . . . . . .. .. 5b-33
A5-12. Check the PULSE_GEN Output . . . . . Coe e 5b-34
A5-13. Check PZAB Output (marker) . . . . . . . . . . . . . . . .. 5b-34
A5-14. Check PZAB Output (PZABretrace) . . . . . . . . 5b-35
A5-15. Check PZAB Output (sweep) . . . . . . G e 5b-35
A5-16. Check the LQSSI/O . . . . . . . . . . .. .o 5b-36
A5-17. Check the L INT REF UNLOCK Imput . . . . . . . . . . . .. 5b-37
A5-18. Check the LRTCI/O . . . . . . . . . . .. . .. 5b-37
A5-19. Check the SSRQI/O . . . . . . . . .. e e e 5b-38
A5-20. Check the L INT SG Input . . . . . . . e e e e e 5b-38
A5-21. Check the L INT UNLEVEL Input (Unleveled) e e e e 5b-39
A5-22. Check the L INT YO UNLOCK Input . . . . . . . . . . . .. 5b-39
A5-50. Replace the A5 Timer . . . . . . . . . . . . .. .. 5b-40
A6 Reference . . . . . . . ... oL oL o e 5b-43
A6-1. Check the Power Supply Voltages . . . . . . . . . . . . . . .. 5b-44
A6-2. Check the 10 MHz Oven Standard Input . . . . . . . . . . . . . 5b-44
A6-3. Check 1 MHz_BKT Output . . . . . . . . . . .. .. 5b-45
A6-4. Check 1 MHz_YO Output . . . . . . . . . . . .. 5b-45
A6-5. Check the Sync Qutput . . . . . . . . . . . . . . .. ... 5b-45
A6-50. Replace the A6 Reference . . . . . . . . . . . . . .. 5b-46
AT Fractional-N . . . . . . . L0000 oL 5b-49
A7-1. Check the Power Supply Voltages . . . . . . . . . . . . . . .. 5b-50
A7-2. Check the FN REF Input . . . . . . . . . . e e e e e e 5b-50
A7-3. Check the HSWP Input . . . . . . . . . . . . . . . . .. .. 5b-50
A7-50. Replace the A7 Fractional-N . . . . . . . . . . . .. 5b-52
AB8YO Loop - . . . . ..o oo e e e e e e 5b-55
A8-1. Check the Power Supply Voltages . . . . . . . . . . . . . . .. 5b-56
A8-2. Checkthe FM Input . . . . . . . . . . . . . . . . . ... .. 5b-56
A8-3. Check the Sampler IF Input . . . . . . . . . . . . . . . . .. 5b-56
A8-4. Check the YOLO FM Input . . . . . . . . . . . . . . .. .. 5b-57
A8-5. Check the ]l MHz Input . . . . . . . . . . . . . . . ... 5b-57
A8-50. Replace the A YO Loop . . . . . . . . . . .. ... .. 5b-58
AQALC . . . . oL e e e e e 5b-61
A9-1. Check the Power Supply Voltages . . . . . . . . . . .. .. .. 5b-63
A9-2. Check the PWR_LVL Input . . . . . . . . . . . . .. . ... 5b-63
A9-3. Check the S/H TRIG Input . . . . . . . . . . . . .. .. .. 5b-63
A9-4. Check the Internal Detector Input (HetBdDetIn) . . . . . . 5b-64
A9-5. Check the Internal Detector Input (LowBdDetIn and HleDetIn) 5b-65
A9-6. Check the Het.MOD Output . . . . . . . . . . . . .. . 5b-67
A9-7. Check the Pulse Generator Input . . . . . . . . . . .. .. 5b-67
A9-8. Check the Hi Pulse Mod Output (HiPulseOff) . . . . . . 5b-68
A9-9. Check the Hi Pulse Mod Output (HiPulseOn) . . . . . . . 5b-68
A9-10. Check the Low Pulse Mod Output (HETPulseOff) 5b-68
A9-11. Check the Low Pulse Mod Output (HETPulseOn) 5b-69
A9-12. Check the Hi_MOD Qutput . . . . . . . . . . . . .. 5b-69
A9-13. Check the TC REF Qutput . . . . . . . . . . . . .. 5b-70
A9-50. Replacethe A9 ALC . . . . . . . . . . .. .. ... 5b-71
Al10 Sweep Generator . . . . . . . . . . . . ... ... 5b-75

Contents-5



A10-1. Check the Power Supply Voltages . . . . . .
A10-2. Check the LDAC_TRIG Input . . . . . . . .
A10-3. Check the DYO_CORR Output . . . . . . .

A10-4. Check the PSWP Output . . . . . . . .

A10-5. Check the PSWP_FBInput . . . . . . . . .
A10-6. Check the PWR_CLMP Output . . . . . . .
A10-7. Check the TC REF Input . . . . . . . . . .

A10-8. Check the PWR_LVL Output . . . . . .
A10-9. Check the SAF_CORR Output . . . . .

T

. . . -

A10-10. Check the SWP_OUT Output . . . . . . . '

A10-50. Replace the A10 Sweep Generator . . . . . .
Al11 YIG Driver . . . . . . . . . . . ..
A11-1. Check the Power Supply Voltages . . . . . .
A11-2. Check the YO_LO_FM Input . . . ..

A11-3. Check the Oscillator Current Driver Output e

A11-4. Check the SAF Current Driver Outputs .

A11-5. Check the —0.6 V/GHz Output . . . . .
A11-6. Check the SWP_OUT Input . . . . . . .
A11-50. Replace the A11 YIG Driver . . . . . .

Al12 RF Interface . . . . . . . . . . . .. ... ..

Al12-1. Troubleshoot the Power Supply . . . . . ..
A12-2. Check DYO Sense . . . . . . . . . . . ..
A12-3. Check IF Amp Sense . . . . . . . . . . ..

A12-4. Check Mixer Sense . . . . . . . . . . .
A12-5. Check Mixer Volts . . . . . . . . . ..

A12-6. Check Mod Amp Bias Voltage . . . . . . . .
A12-7. Check the —40V Qutput . . . . . . . . . .
A12-8. Check the +5VA Qutput . . . . . . . . . .

A12-9. Check SAFD Sense . . . . . . . . . ..
A12-50. Replace the A12 RF Interface . . . . . .

A12-51. Replace the RF Deck Assemblies . . . . . .

Al3Rear Panel . . . . . . . . . . . . ... o oL
A13-1. Check for Rear Panel Connections . . . . . .
A13-50. Replace the A13 Rear Panel . . . . . . . .
Al14 Motherboard . . . . . . . . . . . . . . .. ..
A14-50. Replace the A14 Motherboard .......
The Instrument Is Unlocked . . . . . . . . . . . ..
801 YIGOsc Unlck . . . . . . . . . . . . . ...
802 REFOsc Unlck . . . . . . . . . . . ... ..
803 FracN Unlock . . . . . . . . . . . . . .. ..
804 HetBnd Unlck . . . . . . . . . . . . .. ..
The Instrument Is Unleveled . . . . . . . . . . . . .
Low or No RF Output Power . . . . . . . . . . ..

.........

« . .

. . . e

Low or No RF Output Power, 0.01 to 20 GHz (All Bands) . . . . . . .
Low or No RF Output Power, 0.01 to 2 GHz (Heterodyne Band) . . . .
Low or No RF Output Power, 2 to 11 GHz and 11 to 20 GHz (Low and

High Bands) . . . . . . . ..
High RF Output Power . . . . . . . . . . . . ..

High RF Output Power, 0.01 to 20 GHz (All Bands)

High RF Output Power, 2 to 20 GHz (Low and High Band)
High RF Output Power, 0.01 to 2 GHz (Heterodyne Band) .

Contents-6



5e.

Instructions for Troubleshooting When Adjustments Don’t Work

5b-130

Instructions for Troubleshooting Performance Test Failures . . . . . 5b-132
Overall Block Diagrams
Replaceable Parts
Module-Exchange Program . . . . . . . . . . . . . 6-1
Replacement Information . . . . . . . . 6-1
Ordering Information . . . . . . . . . . 6-2
How To Order Parts ... Fast! . . . . . 6-2
Calibration Constants
What are calibration constants? . . . . . . . . . . . . . . .. .. .. 7-2
Memory areas . . . . o+ . o+ e e e e e e e e e 7-2
Working data . . . . . e e e e e e e e 7-2
Protecteddata . . . . . . . . . . . . . . . .. e e e e 7-2
Default data . . . . . . - . . . . . . . oo 7-2
Integrity verification . . . . . . . . . . . oL oL oL 7-3
Working with calibration constants . . . . . . . . . . . . . . ... L 7-5
Changing working data calibration constants . . . . . . . . . . 7-5
Saving working data calibration constants . . . . . . . . . .. 7-5
Loading protected data calibration constants . . . . . . . . . . 7-6
Loading default data calibration constants . . . . . . . . . . . 7-6
Calibration constant information . . . . . . . . . . . . . . .. 7-6
Calibration arrays . . . . . . « . « . « . . . o . ... 7-12
YIG oscillator correction array . . . . . . . . . . . .. . .0 .. .. 7-12
YIG filter correction array . . . . . - . . . o o .4 e 00 .. 7-12
Internal ALC array . . - - . . « . - .« . o . o oo 7-12
Unleveled ALC array . . . . . .« . - . « o o o v o o v o o 7-12
Attenuator power flatnessarray . . . . . . . . . . . . . . .. 7-12
Power clamp array . . . . . . . . . . . o ..o oo 7-13
Fractional-N array . . . . . . . . « « .« « o o oo oL 7-13
Service-Related Special Menus
21 FULL SELFTST . . . . . . . . . . « v o v v v .. .. 8-3
To See the Results of the Full Self-Test . . . . . . . . . . .. 8-3
To Run the Full Self-Test . . . . . . . . . . . . . .. . .. 8-3
22 «SERVICE . . . . . . . . . . oo 8-4
100 SELF TESTS . . . . . . e e e e e e e e e 8-5
Help Text . . . . . . . . . o o o « .. e e e e e e 8-5
101 VIEW PATCHES . . . . . . . . . . .« . o v v v . 8-12
Entering a SKIPTEST Patch . . . . . . . . . . . .. . .. 8-12
Entering a NEWLIMITS Patch . . . . . . . . . . .. . .. 8-13
Deleting a Patch . . . . . e e e e e e e e .. 8-13
102 LOOP ON/OFF e e e e e e e e e e e e 8-14
23 *CALIBRATION . . . . . . . . . . . o o o o v o o e e 8-15
22 *xDIAGNOSTICS . . . . . . . . . . . . o o o o v v i e e e 8-16
309 NEW FIRMWARE . . . . . . . . . . . . oo o 8-17
311 ADJUSTMENTS . . . . . . . . . . . . . .. ... 8-18
312 NEW PASSWORD e e e e e e e e e e e 8-19
Entering the Password . . . . . . . . . . . . .. 8-19

Contents-7



In Case of Difficulty .
Changing the Password . . . .

What to Do in Case of Difficulty .

Disabling the Password
9. Instrument History
10. Quick Reference

Index

Contents-8

8-19
8-19
8-20
8-20



Figures

= e e e
©ONSG AW

i
R
N == O

Internal Timebase: Aging Rate Test Setup . .
CW Frequency Accuracy Test Setup . . .
Swept Frequency Accuracy Test Setup . .
Video Signal on the Oscilloscope

Power Accuracy Test Setup . . . . . .
Power Flatness Test Setup . . . . . . .
Maximum Leveled Power Test Setup

Location of UNLEV Message . . . . . .
Spurious Signals (Harmonics) Test Setup .

. Spurious Signals (Non-Harmonics) Test Setup
. Residual FM Test Setup . . . . . . . . ..
. 10 MHz Standard Adjustment Setup
. 10 MHz Standard Adjustment Location
2-3.
2-4.
2-5.
2-6.
2-7.
2-8.
2-9.
2-10.
2-11.
2-12.
2-13.
2-14.
2-15.
2-16.
2-17.
2-18.
2-19.
2-20.
2-21.
2-22.
2-23.
2-24.
2-25.
2-26.
2-27.
2-28.
2-29.
2-30.
2-31.

Accuracy versus Adjustment Interval

100 MHz VCXO Adjustment Setup

Sweep Generator Adjustment Setup . . . . .
A10R55 and A10R56 Adjustment Locations
Fast Sweep Rate Adjustment Setup .
V/GHz Adjustment Setup Using the Oscﬂloscope .
V/GHz Adjustment Setup Using the DVM .
ADC Adjustment Setup . . . . . . . .
DYO Gain and Offset Adjustment Setup .
Example of Adjusted End Points .
SAF Sense Adjustment Setup . . . . . .
DYO Offset and Gain Adjustment Setup .
Break Point Locations . . . . . . . . .
Example of Properly AdJusted A and B Terms
High Band Narrow Sweep Adjustment . .
Example of Factory Adjustment .

Start of Sweep DYO Adjustment Setup
Skipped Cycles before Adjustment

Skipped Cycles after Adjustment .
Example of Waveform Showing 18 GHz Ta,ll
SAF Tracking Adjustment Setup

Low Power Points during Slow Sweep

Low Power Points during Fast Sweep . . . .
18 GHz Tail Before YFDS15HI Adjustment

18 GHz Tail after YFSD15HI Adjustment
Completed YFDS2HIg Adjustment .o
ALC Detector and Logger Adjustment Setup .
ALC Detector and Logger Adjustment Setup .

ALC Modulator Gain and Offset Adjustment Setup .

1-4

1-6

1-8
1-10
1-12
1-14
1-16
1-17
1-19
1-22
1-26

2-2

2-4

2-5

2-6

2-8

2-9
2-10
2-13
2-14
2-17
2-21
2-22
2-24
2-27
2-31
2-32
2-34
2-34
2-35
2-37
2-38
2-41
2-44
2-47
2-48
2-50
2-51
2-52
2-53
2-56
2-59

Contents-9



2-32.
2-33.
2-34.
2-35.
2-36.
4-1.
4-2.
4-3.
4-4.
4-5.
4-6.
4-7.
4-8.
4-9.
4-10.
4-11.
4-12.
4-13.
4-14.
4-15.
4-16.
4-17.
4-18.
4-19.
4-20.
4-21.
4-22.
4-23.
4-24.
4-25.
5b-1.
5b-2.
5b-3.
5b-4.
5b-5.
5b-6.
5b-T7.
5b-8.
6-1.
6-2.
6-3.
6-4.
6-5.
6-6.
6-7.
6-8.
6-9.
6-10.
6-11.
6-12.
6-13.

A and B Adjustments for Offset and Gain
Scalar Pulse Symmetry Adjustment Setup
Power Sensor Calibration Setup .

Power Flatness Adjustment Setup .
Downloading Firmware Equipment Setup
HP 83750 Overview .

Fuse Removal

Portable Cover

Card Cage Cover Removal

Fan Cover Removal

Dislodging the Fan

Front Edge Trim Strip .

Connection Locations on Card" Cage Boards and Motherboard

Front Cable Locations . .
Rear Panel . ..
Rear Panel Cables

Connection Locations on Card Cage Boards and Motherboard

Rear Panel . .

Instrument Side Rails . ..
10 MHz Standard Mounting Orlentatlon ..
Screw and Cable Locations for RF Deck

Connection Locations on Card Cage Boards and Motherboard

Removing the RF deck . . .
Semi-Rigid Cable Locations for RF Deck

Connection Locations on Card Cage Boards and Motherboard

FETs on Motherboard . .. .
Rivscrew Locations on Motherboard .
TORX Screw Locations on Motherboard . .
FETs on Motherboard .

Connection Locations on Card Cage Boards and Motherboard

Display Test Part One . .

Display Test Part Two . .

Display Test Part Three . . .
Front Panel Key Alphanumerrc Identlﬁcatlon .
Fuse Removal . .

PZAB Waveform at A5TP4

Location of the Measured Value and the Mlmmum and Maxrmum Values
Location of the Measured Value and the Minimum and Maximum Values

Module Exchange Program . .
Major Assemblies . . .

Cables .

Front-Panel Assembly

Rear-Panel Assembly

FET Assembly .

Oven Oscillator Assembly (Optlon 1E5)
Top View, Attaching Hardware .
Bottom View, Attaching Hardware

Left Side View, Attaching Hardware . .
Right Side View, Attaching Hardware .
RF Connector and Hardware . .
Chassis Parts .

Contents-10

2-61
2-63
2-65
2-66
2-68

4-3
4-7

4-11
4-13
4-15
4-17
4-19
4-20
4-21
4-22
4-25
4-27
4-30
4-31
4-32
4-34
4-36
4-39
4-40
4-42
4-44
4-45
4-47
5b-4
5b-4
5b-5
5b-6
5b-14
5b-34
5b-64
5b-66
6-4
6-5
6-10
6-20
6-23
6-25
6-26
6-27
6-28
6-29
6-30
6-31
6-35



6-14. Portable Chassis . . . e e e e e e e e e e e e e 6-38

7-1. Integrity Verification Flowchart e e e e e e e e e e 7-4
8-1. The Instrument Group . . e e e e e e e 8-1
8-2. Example of a Self-Test at the Prlmltlve Level e e e e e e e e e 8-5
8-3. Example of a Self-Test Patch . . . . . . . . . . .. e e e e e 8-12

Contents-11



Tables

1-1.
1-2.
1-3.
1-4.
1-5.
1-6.
1-7.
2-1.
2-2.
2-3.
2-4.
3-1.
3-2.
3-3.
3-4.
da-1.
5a-2.
5a-3.
5a-4.
5b-1.
5b-2.
5b-3.
5b-4.
5b-5.
5b-6.
5b-7.
5b-8.
5b-9.
5b-10.
5b-11.
6-1.
6-2.
6-3.
6-4.
6-5.
6-6.
6-7.
6-8.
6-9.
6-10.
6-11.
6-12.
6-13.

Swept Frequency Accuracy Instrument Settings . . . . . . . . . . . 1-11
Power Accuracy Frequencies . . . . . . . . e e e e e e e e e 1-13
Frequency Ranges . . . . . . . . . . . . . .. e e e e 1-20
Low Band Mixer Spurs . . . . . . . . . . . . e e e . e 1-23
Fixed Offset Spurs . . . . . . . . . . . . .. e e e e e .o 1-25
Test Record for HP 83751A and 83752A . . . . . e e e e .. 1-29
Test Record for HP 83751B and 83752B . . . . . . . . . . . . . . .. 1-33
DYO Calibration Constant Default Values . . . . . . . . C e e e e 2-30
SAF Calibration Constant Default Values . . . . . . . . . . .. Coe 2-46
Calibration Constant Starting Values . . . . . . . . . . . . .. Coe 2-54
Calibration Constant Starting Values . . . . . . . . . . . . .. Coe 2-57
Required Test Equipment . . . . . . . . . . . e e e e e .. 3-2
Required Accessories . . . . . . . . . . . .. C e e e e .. 3-2
Required Bin Files . . . . . . . . e e e e e e e e e e 3-4
Test Equipment Variable Names . . . . . . . . e e e e e e e 3-15
Failure Messages and Related Troubleshooting . . . . . . . . . . . .. 5a-2
Power Supply LEDs . . . . . e e e e e e e e e e e e . 5a-4
LED Power On Sequence . . . . . . . . . . e e e e e ... 5a-7
Measurements On the A4 CPU Assembly . . . . . . . . . .. e e 5a-8
CPU Error Codes and Related Signals . . . . . . . . . . . . .. . . . 5b-22
Power Supply Voltages Input to A5 Timer . . . . . . . . . . . . . . . 5b-29
Power Supply Voltages Input to A6 Reference . . . . . . . . .. . . . bb-44
Power Supply Voltages Input to A7 Fractional-N . . . . . . . . . . . . 5b-50
Power Supply Voltages Input to A8 YO Loop . . . . . . . . . .. . . . 5b-56
Power Supply Voltages Input to A9 ALC . . . . . . . . . ... . . . 5b-63
Power Supply Voltages Input to A10 Sweep Generator . . . . . . . . . . 5b-77
Power Supply Voltages Input to A1l YIG Driver . . . . . . . . . . . . 5b-86
Power Supply Test Pointson A12 . . . . . . . . e e e e e . . . 5b-94
Troubleshooting Help for Failed Adjustments . . . . . . . . . . . . . . 5b-131
Troubleshooting Help for Failed Performance Tests . . . . . . . . . . . 5b-132
Reference Designations and Abbreviations . . . . . . . . . . . . .. . 6-3
Major Assemblies . . . . . . . . . ..o L. e e e e e e .. 6-9
Cables . . . . . . . . . . .. ... e e e e 6-18
Front-Panel Assembly . . . . . . . . . . . .. e e e e .o 6-22
Rear-Panel Assembly . . . . . . . . . . . . ... ... .. 6-24
FET Assembly . . . . . . . . . . .« v oo e 6-25
Oven Oscillator Assembly (Option 1E5) . . . . . e e e e e .. 6-26
Top View, Attaching Hardware . . . . . . . . . e e e Coe 6-27
Bottom View, Attaching Hardware . . . . . . . e e e e Coe 6-28
Left Side View, Attaching Hardware . . . . . . . . . . . . . . . . .. 6-29
Right Side View, Attaching Hardware . . . . . . . . . . . . .. .o 6-30
RF Connector and Hardware - Standard . . . . . e e e e e e 6-31
Chassis Parts . . . . . . . . . . . . . . . .. e e e .. 6-37

Contents-12



6-14.
6-15.
. Calibration Constant Information .
8-1.
8-2.

Portable Chassis (Option AX2)

Miscellaneous Replaceable Accessories . . . .

Service-Related Special Functions . . . . . .

Self-Test List

.........

.........

.. 6-38

6-39
7-7

8-6

Contents-13



1. Performance Tests



Performance Tests

The procedures in this chapter test the electrical performance of the synthesized sweeper.
These tests do not require access to the interior of the instrument.

Notes 1. For these tests to be considered valid, the following conditions must be met:

m Warm up the synthesized sweeper for at least 1 hour before performing
any tests.

m Perform the tests in the order that they appear.

m Use the test equipment listed in each test (or in the Recommended Test
Equipment table located behind the “Quick Reference” tab).

m Perform the tests under normal operating conditions as stated in the
specification tables in the HP 83751A/B and HP 837524 /B Synthesized
Sweepers User’s Guide.

2. In all cases where you are instructed to preset the synthesized sweeper, use
the factory preset mode only.

3. In all cases where you are instructed to turn on RF peaking, ensure that
the RF output connector is terminated in 50 ohms. Normally, this will
be accomplished by setting up the equipment according to the test setup
diagram prior to turning on RF peaking.

4. The person who performs the test must supply any necessary cables,
connectors, and adapters.

5. These tests contain a minimum set of data points. The performance of the
synthesized sweeper can be checked at other points within the specified
range.

Test record

Record the results of these tests in the test record at the end of this chapter. (You may want
to use a photocopy of the blank test record.) Results recorded at incoming inspection can

be used for comparison in periodic maintenance and troubleshooting, and after repairs or
adjustments.

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 2,000 hours of use per year.
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Recommended test equipment

The Recommended Test Equipment table (located behind the “Quick Reference” tab) is the
complete list of equipment that is necessary to perform the procedures in this book. The
equipment listed is for the standard synthesized sweeper. If your instrument has Option 1ED
(Type-N output connector), substitute equivalent Type-N equipment where necessary.

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. Note that
arrows in the diagrams indicate a connection to the instrument rear panel and do not indicate
signal flow.
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Internal Timebase: Aging Rate (Option 1E5 only)

Internal Timebase: Aging Rate (Option 1E5 only)

This procedure checks the accuracy of the internal timebase. The time required for a specific
phase change is measured both before and after a specified waiting period. The aging rate is
inversely proportional to the absolute value of the difference in the measured times.

The overall accuracy of the internal timebase is a function of:

TBC AR XTE +LE  where:

TBC = timebase calibration

AR = aging rate
TE = temperature effects
LE = line effects

After the timebase is adjusted, the timebase frequency should stay within the aging rate if the
following things happen:

m The timebase oven does not cool down.

m The instrument keeps the same orientation with respect to the earth’s magnetic field.
m The instrument stays at the same altitude.

m The instrument does not receive any mechanical shock.

If the timebase oven cools (the instrument is disconnected from AC power), you may have to
readjust the timebase frequency after a new warmup cycle. Typically, however, the timebase
frequency returns to within +1 Hz of the original frequency.

Note The internal timebase can be tested after reconnecting AC power for 10
minutes, but for best accuracy, test again after the instrument has been on or
in standby condition for 24 hours.

Frequency changes due either to a change in orientation with respect to the earth’s magnetic
field, or to a change in altitude, usually go away when the instrument is returned to its
original position. A frequency change due to mechanical shock usually appears as a fixed
frequency error.

Specification

5 x 1071%/day
1x 1077 /year

Recommended equipment

HP 54111D digitizing oscilloscope
HP 5061B frequency standard
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Internal Timebase: Aging Rate (Option 1E5 only)
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Figure 1-1. Internal Timebase: Aging Rate Test Setup

To set up the equipment

1. Connect the equipment as shown in Figure 1-1. Preset all instruments and let them warm
up for at least one hour.

Note If the oscilloscope does not have a 50Q input impedance, connect channel 1
through a 5092 feedthrough.

2. On the oscilloscope, adjust the external triggering for a display of the 10MHz REF
OUTPUT signal from the synthesized sweeper:

Channel 1:
Display
Volts/Division
Input Coupling
Input Impedance

Channel 2:
Display

Timebase:
Time/Division
Delay
Delay Reference
Sweep

Trigger:
Trigger Mode
Trig 3 Level
Trigger Src
Input Impedance
Input Coupling

Display:
Display Mode
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off

5 ns
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At center
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Edge
100 mV
Trig 3
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internal Timebase: Aging Rate (Option 1E5 only)

To measure the frequency changes over a 24-hour period

1. Monitor the time and the display. Note the time required for a 360° phase change: T1 =
—_(s)
2. Wait 3 to 24 hours. Note how long you waited: T2 = ______ (h)
3. Repeat step 1. Record the phase change time: T3 =_______(s)
4. Calculate the aging rate as follows:
Aging Rate = (1 cycle/10 MHz) (1/T1 — 1/T3) (24 hours/T2)
For example:
T1 = 351 seconds
T2 = 3 hours
T3 = 349 seconds
= (1 cycle/10 MHz) (1/351s — 1/349s) (24h/3h)
= 1.306x107 1! per day
5. Enter the aging rate on the test record.
Note If the absolute frequency of the standard and of the timebase oscillator are

extremely close, you can reduce the measurement time (T1 and T3) by
measuring the time required for a phase change of less than 360°. In step 6,
change 1 cycle to 0.5 cycle for 180°, or 0.25 cycle for 90°.

Adjustments you may need to perform

10 MHz Standard

What to do in case of difficulty

1.

Ensure that the instruments have warmed up long enough and that environmental
conditions have not changed throughout the test.

. If the frequency standard and the internal standard are very different in frequency, the time

required for a 360° phase shift is too short for an accurate measurement. If the 360° phase
shift takes less than two minutes, perform the “10 MHz Standard” adjustment.

. Refer to Chapter 5, “Troubleshooting,” in this manual.
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CW Frequency Accuracy

This procedure applies to all instrument options except Option 1E5. In this procedure,

a frequency counter is used to measure the minimum and maximum synthesized sweeper
frequencies in CW. Self-tests then verify that the internal hardware is functioning properly to
maintain frequency accuracy over the full frequency range.

Specification Conditions
+10 ppm 20 to 30 °C

Recommended equipment
HP 5343 Option 001 frequency counter

FREQUENCY COUNTER SYNTHESIZED SWEEPER

RF QUTPUT

sg421ab

Figure 1-2. CW Frequency Accuracy Test Setup

To set up the equipment
1. Preset the instruments and let them warm up for at least 1 hour.

2. Connect the equipment as shown in Figure 1-2. If you have an HP 83752A /B, connect
the RF output to the 10 Hz-500 MHz input of the frequency counter. If you have an
HP 83751A/B, connect the RF output to the 500 MHz—26.5 GHz input.

To measure the CW frequency accuracy

1. If you have an HP 83752A /B, set the synthesized sweeper to a CW frequency of 10 MHz.
If you have an HP 83751A/B, set the CW frequency to 2 GHz.

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

3. Connect the synthesized sweeper’s output to the 500 MHz—26.5 GHz input of the
frequency counter (if it is not already connected this way).

4. Set the synthesized sweeper to a CW frequency of 20 GHz.

5. Read the CW frequency displayed on the frequency counter and record that value in the
test record.
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CW Frequency Accuracy

To run the self-tests

1. On the synthesized sweeper, press:

Hz/s/ENTER
Hz/s/ENTER

If self-test does not pass, refer to Chapter 5, “Troubleshooting,” in this manual.

Adjustments you may need to perform

100 MHz VCXO
Calibrate Frac-N VCO (automated)

What to do in case of difficulty

1. Make sure the frequency counter has a current calibration sticker and that it meets its
published specifications.

2. If self-test fails, make sure nothing is connected to the instrument.

3. Refer to Chapter 5, “Troubleshooting,” in this manual.

Performance Tests 1-7



Swept Frequency Accuracy

With the synthesized sweeper in swept mode, the spectrum analyzer is set to zero span at the
measurement frequency. As the synthesized sweeper sweeps through the spectrum analyzer

frequency setting, a signal is generated on the spectrum analyzer’s video output that is input
to the oscilloscope.

The synthesized sweeper’s TRIGGER OUTPUT, used to trigger the oscilloscope, is a series of
1601 pulses, evenly spaced during the sweep. The oscilloscope is triggered on the pulse that

represents the desired measurement frequency, and the spectrum analyzer is tuned to display
the video output on the oscilloscope.

Specification Conditions
+100 ppm of 20 to 30 °C
span *timebase 100 ms sweep

Recommended equipment

HP 8566B spectrum analyzer
HP 54111D digitizing oscilloscope

DIGITIZING OSCILLOSCOPE

AUX INTERFACE

PIN 12
(RETRACE SIGNAL)
.

" _
o
ocoooo aoo o
ooooco Soo oo o
o

RECORDER Lo
V(DEO ouTPUT |||
T
REF | PO [ S
=]
foooo Soa oo & =2 558538 33388 O
= = X 10 MHz 00 00 B0 S 2 RReeg
RefF QuUTH:on ~ 7 O o-© BBGeEo

F INPUT
R v SYNTHESIZED SWEEPER LRF OUTPUT
ADAPTER

594 13ab

Figure 1-3. Swept Frequency Accuracy Test Setup
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Swept Frequency Accuracy

To set up the equipment
1. Preset all instruments and let them warm up for at least 1 hour.
2. Connect the equipment as shown in Figure 1-3.

3. On the spectrum analyzer, set the center frequency to the first center frequency listed in
Table 1-1.

4. On the spectrum analyzer, set:

Span: 0 Hz
Reference Level: ' 0 dBm
Scale Log: 10 dB/div
Video Bandwidth: 3 MHz
Resolution Bandwidth: 300 kHz
CF Step Size: 10 kHz

5. On the oscilloscope, set:

Note Trigger 3 is a trigger enable that ensures that channel 2 (the true trigger)
triggers only on a forward sweep after the specified number of events
(events = points in a sweep).

Channel 1:
Display On
Volts/Division 300 mV
Offset v

Input Coupling dc
Input Impedance 1 MQ

Channel 2:
Display On
Volts/Division 1V
Offset 2V

Input Coupling dc
Input Impedance 1 MQ

Timebase:
Time/Division 25 us
Delay Os
Delay Reference At center
Sweep Triggered
Trigger:
Trigger Mode Edge
Trigger Src Chan 2
Trigger Level 1.6V
Trigger Src Trig 3
Trigger Src Lo Sens
Trigger Level 1.6V
Trigger Mode Events

Trigger After Positive Edge
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Swept Frequency Accuracy

Trigger
Trigger
Trigger
Trigger

Display:

On
On
On
On

Display Mode

6. Set the sweep time on the synthesized sweeper to 100 ms.

7. Set the power level on the synthesized sweeper to 0 dBm.

Trig 3 (initial setting)
3 events

Positive edge

Channel 2

Real time

To measure the swept frequency accuracy at 100 ms sweep speed

1. While viewing the oscilloscope display, adjust the center frequency of the spectrum
analyzer so that the video signal is centered on the graticule. Use the front panel knob of
the spectrum analyzer to roughly center the signal and then use the step keys for better

resolution.
—125.000 us 0.00000 s 125.000 us

H | 1 i 1

T 1 T \] i

! I | ! \[ |

1 1 1 1 v 1
Ch. 1 = 300.0 mVolts/div Offset = 1.000 Volts
Ch. 2 = 1.000 Volts/div Offset = 2.000 Volts
Timebase = 25. us/div Offset = 0000 s

Figure 1-4. Video Signal on the Oscilloscope

sg426ab

2. On the spectrum analyzer display, note the final center frequency setting required to center

the video signal.

Note Adjust the channel 1 offset to set the peak on a graticule to better determine
when the signal is centered.

3. In Table 1-1, record the difference between the initial center frequency setting and the
value noted in step 2 as frequency error.

4. Repeat steps 1 through 3 for the remaining instrument settings in Table 1-1.
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Swept Frequency Accuracy
' 5. Record the worst-case value in the test record for each sweep speed.

Table 1-1. Swept Frequency Accuracy Instrument Settings

Synthesized Sweeper |Spectrum Analyzer| Oscilloscope |Frequency
Model Frequency (GHz) Center Frequency | Trigger Events Error
Start Stop (GHz) at 100 ms
0.01 20 0.0349875 3
0.01 20 2.07146875 166
HP 83752A/B 0.01 20 3.4083 273
0.01 20 6.007 481
0.01 20 11.01699375 882
0.01 20 19.93753125 1596
2 20 2.0225 3
2 20 3.40625 126
HP 83751A/B 2 20 5.915 349
2 20 11.0225 803
2 20 19.94375 1596

Adjustments you may need to perform

Sweep Generator
DYO Linearity
DYO Gain and Offset

. DYO Delay
Calibrate Frac-N VCO (automated)

What to do in case of difficulty

1. Verify that the spectrum analyzer frequency is accurate. If necessary, calibrate the
frequency with the synthesized sweeper’s 10 MHz reference connected to the spectrum
analyzer’s external reference.

2. Refer to Chapter 5, “Troubleshooting,” in this manual.
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Power Accuracy

Using a power meter, check the power accuracy of the synthesized sweeper at several CW
frequencies. At each frequency, verify that the actual output power is within specification over
the full dynamic range of the ALC loop.

Model* Specification Conditions
HP 83751A/2A +1.0dB 20 to 30 °C
> —10 dBm
HP 83751B/2B +1.5dB 20 to 30 °C
> —5 dBm
* With Option 1ED, performance is typical above 18 GHz.

Recommended equipment

HP 436A/437B/438A power meter
HP 8485A power sensor
HP 8493C Option 010 attenunator

POWER METER

SENSOR RF OUTPUT

POWER SENSOR ADAPTER

L 1o L1

sg418ab

Figure 1-5. Power Accuracy Test Setup

To set up the equipment

1. Turn on the instruments shown in Figure 1-5 and let them warm up for at least 1 hour.

Press on the synthesized sweeper.

2. On the power meter:
a. Zero and calibrate the power meter/sensor.
b. Set the power meter to dBm mode.

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

4. To achieve peak power on the synthesized sweeper, turn on RF peaking. Press:

Wait for the synthesized sweeper to complete auto tracking before continuing.
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Power Accuracy

To measure the power accuracy

1.

Set the synthesized sweeper to the first CW frequency value in Table 1-2.

2. For synthesized sweepers with Option 1E1, uncouple the attenuator by pressing:

GriFT) .
(&) (Hess/ENTER) (D)

3. Set the power level on the synthesized sweeper to —10 dBm for the HP 83751A/2A and to

9.
10.

—5 dBm for the HP 83751B/2B.

Table 1-2. Power Accuracy Frequencies

Frequency Measured
(GHz) Difference

0.1*
1.0*
6.0
10.0
18.0

* Disregard if beyond your synthesized
sweeper’s capability.

. On the power meter, set the power sensor calibration factor for the frequency to be

measured.

. Note the difference between the power meter reading and the power value set on the

synthesized sweeper. Write this value down on a separate piece of paper.

. On the synthesized sweeper, press and use the up () key to increment the

power level 1 dB.

. Repeat steps 5 and 6, until you reach the maximum specified power level of your

synthesized sweeper. Record the worst-case measured difference for this frequency in
Table 1-2.

On the synthesized sweeper, reset the power level to —10 dBm for the HP 83751A/2A and
to —5 dBm for the HP 83751B/2B.

Repeat steps 4 through 8 for the remaining frequencies in Table 1-2.

On the test record, record the worst-case measured value from Table 1-2.

Adjustments you may need to perform

ALC Detector and Logger
ALC Modulator Offset and Gain

Power Flatness

What to do in case of difficulty

Refer to Chapter 5, “Troubleshooting,” in this manual.
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Power Flatness

This procedure uses a power meter to measure the maximum power deviation over frequency
from a 0 dB level.

Model* Specification Conditions

HP 83751A/2A +0.7 dB > —10 dBm
20 to 30 °C for
frequencies< 50 MHz

HP 83751B/2B +1.3 dB > —5 dBm
20 to 30 °C for
frequencies < 50 MHz

* With Option 1ED, performance is typical above 18 GHz.

Recommended equipment

HP 436A/437B/438A power meter
HP 8482A power sensor
HP 8485A power sensor

POWER METER SYNTHESIZED SWEEPER

SENSOR RF OUTPUT

POWER SENSOR ADAPTER

10 L1

sg418ab

Figure 1-6. Power Flatness Test Setup

To set up the equipment for measurements < 2 GHz

Note For synthesized sweepers not capable of frequencies < 2 GHz (HP 83751A/B),
proceed with “To set up the equipment for measurements > 2 GHz.”

1. Turn on the instruments shown in Figure 1-6 and let them warm up for at least 1 hour.

Press on the synthesized sweeper.
2. Zero and calibrate the power meter using the HP 8482A power sensor.
3. Set the power meter to relative (dB) measurement mode.

4. On the synthesized sweeper, press:

(PowER LEVEL) (o) (GHz/dB(m))

(SzEr size) (25) (MHz/us)
"

{(SHIFT)
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Power Flatness

To measure power flatness from 2 GHz to 10 MHz

1. Step the synthesized sweeper frequency down in 25 MHz steps to 10 MHz. (Use the @)
to manually step down to a frequency of 25 MHz and then enter 10 MHz for the last
frequency.)

2. Note the maximum plus and minus deviation from 0 dB. Be sure to set the cal factors
appropriately for each frequency.

Maximum plus deviation
Maximum minus deviation

To set up the equipment for measurements > 2 GHz

1. Turn on the instruments shown in Figure 1-6 and let them warm up for at least 1 hour.

Press on the synthesized sweeper.
2. Zero and calibrate the power meter using the HP 8485A power sensor.

3. Set the power meter to relative (dB) measurement mode.

4. On the synthesized sweeper, press:

(POWER LEVEL] (o) (GHz/dB(m))
' (STEP_sizE) (100) (MHz/us)

To measure power flatness from 2 GHz to 20 GHz

1. Use the (f) key to manually step the synthesized sweeper frequency up in 100 MHz steps to
20 GHz.

2. Note the maximum plus and minus deviation from 0 dB. Be sure to set the cal factors
appropriately for each frequency.

Maximum plus deviation
Maximum minus deviation

To determine the worst-case power flatness

1. Over the synthesized sweeper’s entire frequency range, determine the worst-case maximum
plus and the worst-case maximum minus deviation from 0 dB.

2. The difference between the two values noted in step 1 is the power flatness. Record this as
a peak-to-peak value in the test record.

Adjustments you may need to perform

Power Flatness

What to do in case of difficulty

1. The correct calibration factors for the power sensor must be selected.

2. Refer to Chapter 5, “Troubleshooting,” in this manual.
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Maximum Leveled Power

The unleveled status indicator (UNLEV) will be displayed when the instrument is unleveled as
the synthesized sweeper sweeps over specific frequency ranges in fast continuous sweep, and

fast and slow single sweep operation. The instrument is then manually swept across the full

frequency range. The minimum power level is noted and recorded. The following procedure

tests the most likely worst-case situations for maximum leveled power.

Model*:T Specification Conditions
HP 83751A/2A +10 dBm 20 to 30 °C
HP 83752B +16 dBm 20 to 30 °C
0.01 to 2 GHz
HP 83751B/2B +17 dBm 20 to 30 °C
2 to 20 GHz
* Option 1E1, performance is decreased by 1 dB.
t With Option 1ED, performance is typical above
18 GHz.

Recommended equipment

HP 436A/437B/438A power meter
HP 8482A power sensor
HP 8485A power sensor

POWER METER SYNTHESIZED SWEEPER
e S

RF QUTPUT

SENSOR

POWER SENSOR ADAPTER

L0 L}

s5g418ab

Figure 1-7. Maximum Leveled Power Test Setup

To set up the equipment

1.

Turn on the instruments shown in Figure 1-7 and let them warm up for at least 1 hour.

Press on the synthesized sweeper.

Zero and calibrate the power meter using the HP 8485A power sensor. Set the power meter
to dBm mode.

3. Set up the equipment as shown in Figure 1-7.

To achieve peak power on the synthesized sweeper, turn on RF peaking. Press:

|

Wait for the synthesized sweeper to complete autotracking before continuing.
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Maximum Leveled Power

. To measure the maximum leveled power

1. On the synthesized sweeper, set the power to 1 dB below the specified maximum leveled
power for the synthesized sweeper’s full frequency range.

2. Set the sweep time to 0 ms (defaults to the minimum value) by pressing: (TIME) (©) (kHz/ms).

3. Set the step size to 0.1 dB by pressing: (POWER LEVEL] {STEP SIZE) (GHz/dB(m))-

4. Increase the power level until the UNLEV message is displayed (see Figure 1-8), then reduce
the power level until the indicator just goes off. (Power is leveled.)

- N UNLEV

ANNUNCIATOR
| __— APPEARS

’//ﬂ/,/r HERE

0000 I

OO0 0O 0O o0og o 0DoCoOo
OO0 OO0 oo o o B Y o e N
OO0 oo oaog DOoOOOD
O .o o o oDoOooo o O
4
pg426ab
‘ Figure 1-8. Location of UNLEV Message

5. While viewing the sweeper’s display, press several times to initiate several
sweeps. If UNLEV is displayed during a sweep, reduce the power level until it ceases to turn
on while sweeping.

6. On the synthesized sweeper, set the sweep time to 0.5 seconds.
7. Repeat step 5.

8. Perform a manual sweep of the following frequency ranges noting the minimum power level
reading on the power meter. At each step of the manual sweep observe the synthesized
sweeper to see if the UNLEV message is displayed. If, at any point, the instrument goes
unleveled, reduce the power level in 0.1 dB steps.

Note If the minimum frequency is less than 50 MHz, an HP 8482A power sensor
must be used to verify the signal level.

Be sure to set the power sensor cal factors appropriately for each frequency.
a. 10 MHz to 2 GHz in 25 MHz steps. Press:
STEP SIZE) (25) (MHz/us)

‘ Use (f) to manually step through the sweep to 2 GHz.
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Maximum Leveled Power
b. 2 GHz to 20 GHz in 100 MHz steps. Press:

STEP s1ZE) (100) (MHz/us)

Use ({1} to manually step through the sweep to 20 GHz.

9. Record the minimum power level noted in the previous step in the test record.

Adjustments you may need to perform

SAF Sense
ALC Modulator Offset and Gain

SAF Tracking
Power Clamp Cal (automated)

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting,” in this manual.
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Spurious Signals (Harmonics)

’ Spurious Signals (Harmonics)

Use this procedure to measure the synthesized sweeper’s harmonics over its entire frequency
range. Harmonics are integer multiples of the synthesized sweeper RF output frequency.

In this procedure, the synthesized sweeper is manually swept over its frequency range while
the spectrum analyzer measures the harmonics in each frequency band. Any harmonics that
are within 5 dB of the specification are subsequently verified with a more accurate procedure.

Model Specification Conditions
HP 83751A —45 dBc Maximum Leveled Power
2 to 20 GHz2
HP 83752A —45 dBc Maximum Leveled Power
1.5 to 20 GHz
HP 83752A —30 dBc Maximum Leveled Power
0.01 to 1.5 GHz
HP 83751B —20 dBc Maximum Leveled Power
2 to 20 GHz
_ HP 83752B —20 dBc Maximum Leveled Power
. 0.01 to 20 GHz

Recommended equipment

HP 8566B spectrum analyzer
‘ HP 8493C Option 010 attenuator

SPECTRUM ANALYZER

SYNTHESIZED SWEEPER

o e .
S| oobao EXT FREQ
ooooo s:n: coopa REF [ 1 L |
Qooes 500 coooot| |leg——————p»{ oe oo ac o 0 ooooo
Pocoo Sodh U0 3 0000 o8 oaoao o ncooc@
10 MHz || oo o oao © o 2gogo
=] O o= O REF ouTli:on =+ + O oD conEoO
H —~——
CAL OUTPUT: : RF INPUT REF OUTPUT
1 |
{ | ADAPTER ATTENUATOR
’
-- 1 o
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Figure 1-9. Spurious Signals (Harmonics) Test Setup

To set up the equipment
1. Preset the instruments shown in Figure 1-9 and let them warm up for at least 1 hour.

2. On the HP 8566B, connect the CAL OUTPUT to the RF INPUT. Press W to
calibrate the spectrum analyzer.

3. Connect the equipment as shown in Figure 1-9.

. 4. To achieve peak power on the synthesized sweeper, turn on RF peaking. Press:
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Spurious Signals (Harmonics)

To measure harmonics

1. Set the synthesized sweeper to the maximum specified leveled power.

2. Set the synthesized sweeper to manual sweep with a step size of 10 MHz. Press:

@ @z

STEP SIZE

3. Set the spectrum analyzer to the first set of start and stop frequencies listed in Table 1-3.

10.

Then ensure your spectrum analyzer is set accordingly for the synthesized sweeper model
under test:

HP 83751A | HP 83751B
HP 83752A | HP 83752B

Attenuation 10 dB 20 dB

Reference Level 0 dBm 10 dBm
Resolution Bandwidth|{ 3 MHz 3 MHz
Video Bandwidth 3 MH:z 3 MHz

Table 1-3. Frequency Ranges

Spectrum Analyzer | Tune Synthesized Step
Frequency Range Sweeper Size

Start Stop From To
10 MHz | 2.0 GHz |0.01 GHz |1.0 GHz |10 MHz
2.0 GHz| 4.5 GHz | 1.0 GHz |1.5 GHz | 10 MHz
3.0 GHz| 11 GHz | 1.5 GHz |5.5 GHz | 25 MHz
11 GHz | 20 GHz | 5.5 GHz | 10 GHz |25 MHz

. Use the step keys to manually sweep the synthesized sweeper across the frequency range

while observing the harmonics on the spectrum analyzer display.

. Compare the amplitude of the harmonics to the specifications listed in the test record. If

any harmonic is within 5 dB of specification, make a more accurate measurement using
the procedure “To Verify the Harmonics” that follows.

. Set the spectrum analyzer to the next set of start and stop frequencies given in Table 1-3.

. Manually sweep the synthesized sweeper across the frequency range given in Table 1-3 and

check the spectrum analyzer display for harmonics.

. Compare the harmonics to the specifications listed in the test record and verify any that

are within 5 dB of specification with the procedure “To Verify the Harmonics.”

. Record, in the test record, the value of the worst-case harmonic for RF output frequencies

of 0.01 to 1.5 GHz.
Change the synthesized sweeper step size to 25 MHz.
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Spurious Signals (Harmonics)

‘ 11. Repeat steps 6 through 8 for the remaining frequency ranges given in Table 1-3

12. Record, in the test record, the worst-case harmonic for RF output frequencies of >1.5 and
< 20 GHz.

To verify the harmonics

Note For accurate measurements, the synthesized sweeper must meet its power
flatness specification.

1. Note the synthesized sweeper CW frequency that produces the suspect harmonic.

2. Set the synthesized sweeper to the same RF output frequency as the harmonic to be
measured.

3. On the spectrum analyzer, set:

Frequency: Same frequency as the synthesized sweeper
Span: 1 MHz
Reference Level: 15 dBm
Scale Log: 5 dB/Division
Resolution Bandwidth: 10 kHz
Video Bandwidth: 30 kHz
4. Measure the synthesized sweeper’s RF output amplitude with the spectrum analyzer
marker.
‘ 5. Set the synthesized sweeper to the CW frequency noted in step 1.

6. Measure the suspect harmonic level with the spectrum analyzer marker. Change the
reference level as necessary.

7. Calculate the harmonic level where the harmonic is less than the carrier, as follows:

Harmonic Amplitude (dBc) = [Amplitude Measured in Step 4 (dBm) — Harmonic
Amplitude (dBm)]

For example:

RF Output = +10 dBm
Harmonic = —-50 dBm
Harmonic (dBc) = —[RF Out — (Harmonic)]

= —[10 — (—50 dBm)]
= —[10 + 50 dBm]
= —60 dBc

Adjustments you may need to perform

None

What to do in case of difficulty
. Refer to Chapter 5, “Troubleshooting,” in this manual.
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Spurious Signals (Non-Harmonics)

Use this procedure to measure known, fixed-offset spurs that are generated in the frequency
synthesis section of the synthesized sweeper. The synthesized sweeper is set to various CW
frequencies where these spurious signals will most likely occur. Then the spectrum analyzer is

tuned to the spur frequencies to measure their levels.

Specification

Conditions

—50 dBc

Frequencies > 500 kHz from the carrier.

Qutput power < 5 dBm from 0.01 to 2 GHz.

Recommended equipment

HP 8566B spectrum analyzer

sg414ab
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Figure 1-10. Spurious Signals (Non-Harmonics) Test Setup

To set up the equipment

1. Preset the instruments shown in Figure 1-10 and let them warm up for at least 1 hour.

2. On the HP 8566B, connect the CAL OUTPUT to the RF INPUT. Press W

calibrate the spectrum analyzer.

3. Connect the equipment as shown in Figure 1-10.

4. To achieve peak power on the synthesized sweeper, turn on RF peaking. Press:
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Spurious Signals (Non-Harmonics)

To measure spurious signals
Low Band Mixer Spurs

1. On the synthesized sweeper, press:

(cw) (GHz/dB(m))
(POWER LEVEL ) (5) (GHz/dB(m))

2. On the spectrum analyzer, set:

Start Frequency: 1.42 GHz

Stop Frequency: 2.00 GHz

Reference Level: +5 dBm

Resolution Bandwidth: 300 kHz

Video Bandwidth: 100 kHz

Sweep Time: Auto

Scale Log: 10 dB/Division

Marker: Normal Peak Search MKR-->REF LVL

3. Record the amplitude of the carrier signal in Table 1-4. This is the carrier amplitude to
which the spurs are referenced.

4. Set the synthesized sweeper to a CW frequency of 1.9999 GHz and tune from 1.9999 GHz
to 1.7 GHz using the front panel knob. This results in the most dominant mixing spur
moving from 1.42 to 2 GHz. The spur should be at the left-hand edge of the display
(1.42 GHz). It should then travel to the right as you tune down. If you can’t see it,
increase power until you can identify the spur. Then reset the power level to 5 dBm (the
performance specification is valid for 5 dBm). You are finished tuning when the spur
merges with the 2 GHz carrier.

5. Identify the worst point (where the spur has the greatest power level). Record the spur
absolute amplitude for this point in Table 1-4.

6. Calculate the spur level in dBc as follows:
Carrier Amplitude (dBm) — Spur Absolute Amplitude (dBm) = Spur Power Level (dBc)
Record the result in Table 1-4. Compare the result to the specification.

7. Record the spur power level (dBc) corresponding to the worst-case point in the test record.

Table 1-4. Low Band Mixer Spurs

Spur Spur
Carrier Absolute Power
Amplitude | Amplitude Level
{(dBm) (dBm) (dBc)
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Spurious Signals (Non-Harmonics)

Fixed Offset Spurious Signals

1.

2.

10.

Set the synthesized sweeper to the first applicable CW frequency and power level listed in
Table 1-5 .

On the spectrum analyzer, set:

Center Frequency: Same as synthesized sweeper freq
Frequency Span: 500 kHz

Reference Level: 20 dBm

Scale Log: 10 dB/Division

Resolution Bandwidth: Auto

Sweep Time: Auto

Marker: Same as synthesized sweeper freq

On the spectrum analyzer, set the marker to the highest peak and then set the marker to
center frequency. Decrease the frequency span to 100 Hz keeping the signal centered on
the display and then repeat the marker peak search.

Record the amplitude of the carrier signal in Table 1-5. This is the carrier amplitude to
which the spurs are referenced.

On the spectrum analyzer, set the center frequency to the first spur frequency in
Table 1-5. Then set:

Reference Level: —50 dBm
Marker: Same as spectrum analyzer freq

Locate the spur on the spectrum analyzer to measure its amplitude. If the spur is in the
noise level, use the noise level amplitude (this gives a worst-case value). Record the spur
absolute amplitude in Table 1-5.

Calculate the spur level in dBc as follows:
Carrier Amplitude (dBm) — Spur Absolute Amplitude (dBm) = Spur Power Level (dBc)

Record the result in Table 1-5. Compare the result to the specification.

. Repeat steps 5 through 7 for the remaining spur frequencies that correspond to the

current synthesized sweeper settings.

Set the synthesized sweeper to the next frequency and power level in Table 1-5 and repeat
steps 2 through 7.

Record the spur power level (dBc) of the worst-case spur in the test record.
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Spurious Signals (Non-Harmonics)

Table 1-5. Fixed Offset Spurs

Synthesized | Synthesized Spur Spur
Sweeper Sweeper Carrier Spur Absolute Power
Power CW Freq |Amplitude|Frequency | Amplitude Level
Level (GHz) (dBm) (GHz) (dBm) (dBc)
+5 dBm 1.00* 0.995
0.998
0.999
+10 dBm' 3.00 2.995
+17 dBm? 2.998
2.999
+10 dBm' 10.00 9.995
+17 dBm? 9.998
9.999
+10 dBm' 12.00 11.995
+17 dBm? 11.998
11.999
+10 dBm' 20.00 19.995
+17 dBm? 19.998
19.999
* This frequency setting does not apply to the HP 83751A or HP 83751B.
1 Use this power level for the HP 83751A and HP 83752A.
¥ Use this power level for the HP 83751B and HP 83752B.

Adjustments you may need to perform

None

What to do in case of difficulty

Refer to Chapter 5, “Troubleshooting,” in this manual.
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Residual FM

In this procedure a CW frequency output from a signal source (Reference) is mixed with the
output of a second source (LO) to produce an IF signal at 100 MHz. The 100 MHz IF is then
fed into a measuring receiver which is set for RMS detection and a BW of 50 Hz to 15 kHz.
The residual FM level is displayed by the receiver.

Residual FM is checked near the high end points for each of the frequency bands.

Specification

Conditions

1 kHz RMS

CW mode

0.05—15 kHz bandwidth

Recommended equipment

HP 8902A measuring receiver

HP 83620A synthesized sweeper (local oscillator)

HP 8493C Option 010 attenuator
HP part number 0955-0307 mixer
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Figure 1-11. Residual FM Test Setup

To set up the equipment

1. Preset the instruments shown in Figure 1-11 and let them warm up at least 1 hour.

2. On the measuring receiver, connect the AM/FM OUTPUT to the INPUT 5012 and press

{Fm) (CALIBRATE ).

When the calibration is displayed, press

3. Connect the equipment as shown in Figure 1-11.
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Residual FM

To measure the residual FM
1. Set the synthesized sweeper to a CW frequency of 1.9 GHz and a power level of —5 dBm.

2. Set the measuring receiver as follows:

DETECTOR:
HP Filter: 50 Hz
LP Filter: 15 kHz
(AUTOMATIC OPERATION )

3. Set the local oscillator 0.1 GHz higher than the frequency of the synthesized sweeper
(IF = 100 Mhz) with the power level at 10 dBm.

4. Note the residual FM measurement on the measuring receiver.

5. Repeat steps 3 and 4 for synthesized sweeper CW frequencies of 10.9 GHz and 19.9 GHz.
Record the worst-case measurement of the three frequencies in the test record.

Adjustments you may need to perform

None

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting,” in this manual.
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Automated performance tests

In addition to the performance tests in this chapter, automated performance tests have also
been developed to verify the performance of your synthesized sweeper. The automated tests
listed below must be performed to complete all performance verification testing. Refer to
Chapter 3, “Automated Tests,” for information on running these automated tests. After
completing the automated tests, enter the results in the test record.

s Atten Verification* (Option 1E1 only)

* The results of this automated performance test are given either as a Pass or a Fail. During the test,
however, a graph of the results at each attenuator setting is displayed on the CRT for 30 seconds before the
test proceeds to the next setting. During this time the displayed graph can be dumped to a printer, should
you want data to accompany the test record. Chapter 3, “Automated Tests,” has instructions on how to
dump graphics to a printer.
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Table 1-6. Test Record for HP 83751A and 83752A

Test Facility

Model

Serial Number

Options

Firmware Revision

Special Notes:

Report Number

Date

Customer

Tested By

Ambient Temperature = °C
Relative Humidity %
Line Frequency __________ Hz (nominal)

Performance Tests 1-29



Table 1-6. Test Record for HP 83751A and 83752A (2 of 4)

Model Report Number Date

Test Equipment Used Model Number Trace Number Cal Due Date

1. Digital Oscilloscope

2. Measuring Receiver

3. Power Sensor

4. Power Sensor (lowband)

5. Power Meter

6. Microwave Spectrum Analyzer

7. Function Generator

8. Frequency Counter

9. Frequency Standard

10. Digital Voltmeter

11. Synthesized Sweeper

12.

13.

14.

15.

16.

17.

18.

19.

20.
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Table 1-6. Test Record for HP 83751A and 83752A (3 of 4)

Model: Report Number: Date:
Minimmum Maximum Measurement
Test Description Specification Results Specification Uncertainty

Internal Timebase: Aging Rate

Calculated Rate 5 x 1071%/day {5.6 x 10711 /day
CW Frequency Accuracy
Worst-case Value HP 83751A:

2 GHz 1.99998 GHz 2.00002 GHz +185 Hz

20 GHz 19.9998 GHz 20.0002 GHz 41850 Hz
Worst-case Value HP 83752A:

10 MHz 9.9999 MHz 10.0001 MHz +2 Hz

20 GHz 19.9998 GHz 20.0002 GHz +1850 Hz
Swept Frequency Accuracy
Worst-case Value HP 83751A:

100 ms Sweep Time +1.8 MHz +150 kHz
Worst-case Value HP 83752A:

100 ms Sweep Time +1.999 MHz +150 kHz
Power Accuracy

> —10 dBm -1.0dB +1.0dB +0.5 dB
Power Flatness

> —10 dBm 1.4 dB (p-p) +0.3dB
Maximum Leveled Power

Standard +10 dBm +0.45 dB

Option 1E1 +9 dBm +0.45 dB
Spurious Signals: Harmonics
HP 83751A:

2 to 20 GHz —-45 dBc +1.5dB
HP 83752A:

0.01 to 1.5 GHz —30 dBc¢ +1.5 dB

1.5 to 20 GHz —45 dBc +1.5 dB
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Table 1-6. Test Record for HP 83751A and 83752A (4 of 4)

Model: Report Number: Date:
Minimum Maximum Measurement
Test Description Specification Results Specification Uncertainty

Spurious Signals: Non-harmonic
Worst-case Spur:

Low Band Mixer —50 dBc +1.8dB

Fixed Offset ~50 dBc +1.0dB
Residual FM

Worst-case Value 1 kHz (rms) +255 Hz (rms)
Atten Verification (automated)
Option 1E1 only:

Power Accuracy (< 20 dB atten.) see graphs* +0.45dB

Power Accuracy (> 20 dB atten.) see graphs* +0.60dB

Power Flatness (< 20 dB atten.) see graphs™® +0.32dB

Power Flatness (> 20 dB atten.) see graphs™ +0.42dB

Overall Test Results (Pass/Fail)

* During the automated test routine, graphs of the test results at each attenuator setting are plotted to
the CRT. These graphs can be dumped to a printer and attached to this test record. (Refer to Chapter

3, “Automated Tests,” for instructions.)
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Table 1-7. Test Record for HP 83751B and 83752B

Test Facility

Model

Serial Number

Options

Firmware Revision

Special Notes:

Report Number

Date

Customer

Tested By

Ambient Temperature

Relative Humidity

°C

%

Line Frequency

Hz (nominal)
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Table 1-7. Test Record for HP 83751B and 83752B (2 of 3)

Model Report Number Date

Test Equipment Used Model Number Trace Number Cal Due Date

1. Digital Oscilloscope

2. Measuring Receiver

3. Power Sensor

4. Power Sensor (lowband)

5. Power Meter

6. Microwave Spectrum Analyzer

7. Function Generator

8. Frequency Counter

9. Frequency Standard

10. Digital Voltmeter

11. Synthesized Sweeper

12.

13.

14.

15.

16.

17.

18.

19.

20.
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Table 1-7. Test Record for HP 83751B and 83752B (3 of 3)

Model: Report Number: Date:
Minimum Maximum Measurement
Test Description Specification Results Specification Uncertainty

Internal Timebase: Aging Rate
Calculated Rate |5 x107%%/day |5.6 x 107! /day

CW Frequency Accuracy
Worst-case Value HP 83751B:

2 GHz 1.99998 GHz _ 12.00002 GHz +185 Hz

20 GHz 19.9998 GHz - ]20.0002 GHz +1850 Hz
Worst-case Value HP 83752B:

10 MHz 9.9999 MHz -  }10.0001 MHz +2 Hz

20 GHz 19.9998 GHz __ |20.0002 GHz +1850 Hz

Swept Frequency Accuracy
Worst-case Value HP 83751B:

100 ms Sweep Time - |*1.8MHz +150 kHz
Worst-case Value HP 83752B:

100 ms Sweep Time - |%1.999 MHz 4150 kHz
Power Accuracy

> —5 dBm —-1.5dB — | +1.5dB +0.5 dB
Power Flatness

> —5 dBm ______ |2.6dB (p-p) +0.3 dB
Maximum Leveled Power
0.01 to 2 GHz

Standard +16 dBm —_— +0.45 dB

Option 1E1 +15 dBm ———— +0.45 dB
2 to 20 GHz

Standard +17 dBm -—_ +0.45 dB

Option 1E1 +16 dBm e +0.45 dB
Spurious Signals: Harmonics
HP 83751B:

2 to 20 GHz —20 dBc¢ e +2.2dB
HP 83752B:

0.01 to 20 GHz —20 dBc —_— +2.2 dB
Spurious Signals: Non-harmonic
Worst-case Spur: Low Band Mixer —50 dBc - +1.8 dB

Fixed Offset —50 dBc e +1.0 dB

Residual FM

Worst-case Value — |1 kHz (rms) +255 Hz (rms)

Atten Verification (automated)
Option 1E1 only:

Power Accuracy (< 20 dB atten.) see graphs* +0.45dB
Power Accuracy (> 20 dB atten.) see graphs™ +0.60dB
Power Flatness (< 20 dB atten.) see graphs* +0.32dB
Power Flatness (> 20 dB atten.) see graphs® +0.42dB

Overall Test Results (Pass/Fail)

* During the automated test routine, graphs of the test results at each attenuator setting are plotted to
the CRT. These graphs can be dumped to a printer and attached to this test record. (Refer to Chapter
3, “Automated Tests,” for instructions.)
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Adjustments

This chapter contains the manual adjustments which must be performed after repair and

the manual adjustments which will peak the instrument’s performance. See the table
“Adjustments and Performance Tests Required after Repair or Replacement of an Assembly”
(located behind the “Quick Reference” tab) for instructions on when to perform these
adjustments.

The Recommended Test Equipment table (located behind the “Quick Reference” tab) is the
complete list of equipment that is necessary to perform the adjustments, performance tests,
and the troubleshooting procedures in this book. The equipment listed is for the standard
synthesized sweeper. If your instrument has Option 1ED (Type-N RF output connector),
substitute equivalent Type-N equipment where necessary.

Note In all cases where you are instructed to preset the synthesizer, use the factory
preset mode only.

The following adjustments are automated and are available on your service support software
disk. Refer to Chapter 3, “Automated Tests,” for instructions on using this software.

m Calibrate FRAC-N VCO
m Power Clamp Cal
m Attn Flatness Adj (Option 1E1 only)
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10 MHz Standard (Option 1E5 Only)

Description

This procedure adjusts the frequency accuracy of the internal 10 MHz timebase. This
adjustment should be done on a regular basis if absolute frequency accuracy is important.

For best accuracy, readjust the 10 MHz timebase oscillator after the synthesized sweeper has
been on or in standby for 24 hours. See “Accuracy versus adjustment interval,” following this
adjustment, for information on how to determine a periodic adjustment schedule.

After the timebase is adjusted, the timebase frequency should stay within the aging rate if the
following things happen:

s The timebase oven does not cool down.

m The instrument keeps the same orientation with respect to the earth’s magnetic field.
m The instrument stays at the same altitude.

m The instrument does not receive any mechanical shock.

If the timebase oven cools (the instrument is disconnected from ac power), you may have to
readjust the timebase frequency after a new warmup cycle. Typically, however, the timebase
frequency returns to within &1 Hz of the original frequency.

Note You can adjust the internal timebase after reconnecting ac power for 10
minutes, but for best accuracy, test again after the instrument has been on or

in standby for 24 hours.

Frequency changes, due either to a change in orientation with respect to the earth’s magnetic
field or to a change in altitude, are usually eliminated when the instrument is returned to its
original position. A frequency change due to mechanical shock usually appears as a fixed

frequency error.

Recommended equipment

HP 5345A frequency counter
HP 5061B frequency standard

FREQUENCY
STANDARD
- N
FREQUENCY COUNTER
FREQ
L ] REF
o0 Doao o o 0 ) o |
85 55885§% 3 0 6600
=% o 0O Qnﬂno ?
N
SYNTHESIZED SWEEPER CH A J 10 MHz

sg448ab

Figure 2-1. 10 MHz Standard Adjustment Setup
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10 MHz Standard (Option 1E5 Only)

‘ To set up the equipment
1. Allow the synthesized sweeper to warm up for 24 hours.
2. Connect the equipment as shown in Figure 2-1.

3. On the frequency counter, set:

Function: Freq A
Gate Time: 10 ms
Level: Preset
Slope: +

500

ATTEN: X1

DC

SEP

4. On the synthesized sweeper, press:

(sHIFT) () (Hz/s/ENTER)
The display should read: Rosc Sre= INT.
5. If not, use the (ff) and () keys to select Roszc Src= IMT and press (Hz/s/ENTER).

To adjust the 10 MHz standard

1. Using a non-metallic tool, adjust the A21 10 MHz standard reference frequency adjust (see
‘ Figure 2-2) for a reading of 10000000 +1 Hz.
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10 MHz Standard (Option 1E5 Only)

FREQUENCY
A21 ADJUST
a| T —
*i\ X ® @ ] T
N
(<2
. .

L
[fL.Q
i

=]

O 0O O O 0000000 000 0000 o0

L [—\_n_n_n_n_n_n_r\_r\_r\_ru
| /

sg449ab

Figure 2-2. 10 MHz Standard Adjustment Location

Post-adjustment tests to be performed
Internal Timebase: Aging Rate

What to do in case of difficulty
1. Ensure that the synthesized sweeper is set to Roze Sro= INT.

2. Refer to Chapter 5, “Troubleshooting.”
Accuracy versus adjustment interval

Figure 2-3 shows the required adjustment interval to maintain a given accuracy. If you know
the aging rate, you can determine a more precise adjustment interval.
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10 MHz Standard (Option 1E5 Only)
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Figure 2-3. Accuracy versus Adjustment Interval

To determine the adjustment interval for a given accuracy

1. Find the line on Figure 2-3 that corresponds to the 10 MHz timebase oscillator aging rate.
(To determine the aging rate, refer to Chapter 1, “Performance Tests.”)

2. On the horizontal axis, find the maximum allowable error (accuracy) that you want.

3. Follow the maximum allowable error vertically until it intersects the known aging rate.
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100 MHz VCXO .

Description

This procedure adjusts the 100 MHz VCXO frequency for 100 MHz. The VCXO provides
an internal timebase for the instrument and provides the 10 MHz reference when an external
reference or oven standard is not present. The adjustment involves setting the reference source

to none, and adjusting the VCXO for 100 MHz.

Recommended equipment
HP 5343A frequency counter

FREQUENCY COUNTER

"
SYNTHESIZED SWEEPER
sg451ab

Figure 2-4. 100 MHz VCXO Adjustment Setup

To set up the equipment ‘
1. Disconnect W7 from A6J4.

2. Connect the equipment as shown in Figure 2-4 and let it warm up for at least 1 hour.
Make certain that there is no connection to the 10 MHz IN connector on the rear panel of

the synthesized sweeper.

3. On the synthesized sweeper press:

(FRESET) (GEFT) SPECTAL (2) (Fafa/ENTen)
4. Use the (ff) and (D) keys to select Rosc Sro= NONE and press (Hz/s/Enter).

5. On the frequency counter:

m Set the input to the 5012 position.
m Set the range to the 10 Hz-500 MHz position.
m Set the resolution to 1 Hz.

6. On the frequency counter, adjust the sample rate for an approximate 1 second gate time.
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100 MHz VCXO

To adjust the 100 MHz VCXO
1. Adjust potentiometer A6R40 for 100 MHz +10 Hz as displayed on the frequency counter.
2. After the adjustment is complete, reconnect W7 to A6J4.

Post-adjustment tests to be performed
CW Frequency Accuracy

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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Sweep Generator

Description

In this procedure the digital sweep ramp is set for a 20 V sweep from approximately +10 V

to —10 V using the “Gain” adjustment. The ramp is then centered around 0 V using the
“Offset” adjustment.

Recommended equipment

HP 3456A DVM

HP 54111D digital oscilloscope

HP 10431A 10:1 oscilloscope probe
HP 10437A 1:1 oscilloscope probe

A10TP14 A10TPS
(AGND) (swPOUT)
DIGITAL VOLTMETER . . ~_
ot B, N
(1= = [ J [ ]
:’DDDDDUDD [+
=R -E-E-N-N-N-] o 00 O0O00C0Cc ooaon
|= ccoooooo8s OG0 82 888388 88838
D ocooocoocgooo Do -+ - 0 00 00aeDo O
" -
VOLTS
H1/LC SYNTHESIZED SWEEPER

sg456ab

Figure 2-5. Sweep Generator Adjustment Setup

To set up the equipment
1. Power on the synthesized sweeper.
2. Preset all instruments and let them warm up for at least 1 hour.

3. Set the DVM to measure an approximate £20 VDC with a resolution of better than
0.1 mV.

4. Connect the plus lead of the DVM to A10TP8 “SWPOUT” and the ground lead to
A10TP14 “AGND” as shown in Figure 2-5.

Making the gain and offset DAC adjustment
1. On the synthesized sweeper, press and use the (f} and () keys to select

Swp Trig=Single.

2. On the synthesized sweeper, press:

(302) (Hz/s/ENTER)

3. If you are instructed to enter your password, do so and then press at the
POKE DAL selection.

4. Use the () and ({) keys to select [SPl'iaswr and press (Hz/s/ENTER).

5. Set the DAC to a value of 2048. Press:
(2048) (Hz/s/ENTER)
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Sweep Generator

6. Adjust A10R55 “Offset” until the DVM displays 0 £0.01 V. (See Figure 2-6 for the
A10R55 location.)

A10TP8 A10R56 A10OR55 A10TP14

SRURSITLSYE} l :

A10 ASSEMBLY

| |

sg457ab

Figure 2-6. A10R55 and A10R56 Adjustment Locations

7. Set the DAC to a value of 448. Press:
(448) (Hz/s/ENTER)

8. Adjust A10R56 “Gain” until the DVM displays +10 £0.01 V. (See Figure 2-6 for the
A10R56 location.) Record the value: .

9. Set the DAC to a value of 3648. Press:
(3648) (Hz/s/ENTER)

10. Add the absolute value of the voltage displayed on the DVM to the value recorded in step
7. The sum should equal 20 +£0.1 V. If it is not, iterate between DAC values of 448 and
3648 and readjust A10R56 until the voltage sum does equal 20 +0.1 V.

To adjust the fast sweep rate

1. Disconnect the DVM.

2. Connect the oscilloscope trig 3 to A5TP12 “LRTC” and channel 1 to A10TP17 “S/H”
through a 10:1 probe as shown in Figure 2-7.
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Sweep Generator

3. On the synthesized sweeper, press:

(PReSET) (START) (2) (GHzzdB(m))

(sToP) (a) (GHz/dB(m))

10:1
@ PROBES
1:1
OSC I LLOSCOPE ASTP12 A10TP17
S (LRTC) (s/H)
DoooooQ o y N
ol Qogon oo
#2E O [ ] [ '
Lrerwermred | 88 225888 3888
PO YO Sn a° %88 888880 o
a4 ——_—
cH j TRIG 3 SYNTHESIZED SWEEPER
\

Figure 2-7. Fast Sweep Rate Adjustment Setup

sg458ab

4. Press and use the (ff) key to set the synthesized sweeper to its fastest sweep time.

5. On the oscilloscope, set:
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Sweep Generator

Display:

Display Mode Repetitive

Averaging On 40

Screen Single

Graticule Grid

Ch1&Ch?2 0ff
Channel 1:

Display On

Volts/Division 100 mV

Offset ov

Input Coupling dc

Input Impedance 1 MQl
Channel 2:

Display Off
Timebase:

Time/Division 600 us

Delay 50 us

Delay Ref Left

Sweep Triggered
Trigger:

Trigger Mode Edge

Trigger Src Trig 3

Trigger Level 1.6 V

Trigger Slope Pos
Coupling DC

Hold Off Time
Measure Average Voltage

6. On the synthesized sweeper, press:

(201 , ‘ Hz{s{ENTER ,

7. Use the (ff) and () keys to select SWFFast and press (Hz/s/ENTER).
8. Set the step size to 50. Press:

(sTEP SiZE) (50) (Hz/s/ENTER)

9. On the oscilloscope, use the measure feature to determine the average voltage displayed on
channel 1. If necessary, use the step keys to change the SWPFast calibration constant for
an average voltage of 0 volts £100 mV.

Note Due to averaging, be sure to allow about 10 seconds after each calibration
constant change before making a voltage measurement.
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Sweep Generator

To adjust the slow sweep rate
1. Note the value selected above for the SWPFast calibration constant.

2. On the synthesized sweeper, press and use the (ff) and () keys to select the SHFS1aw
calibration constant. Press

3. Multiply the SWPFast calibration constant by 1.1 and enter the product as the SWPSlow
constant.

To complete the adjustments

If these are the last calibration constants you will be adjusting, save the new values in
EEPROM by pressing:
209 ) {Hz/s/ENTER ) (Hz/s/ENTER)

Post-adjustment tests to be performed

Swept Frequency Accuracy

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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V/GHz

V/GHz

Description

In this procedure the 0.5 volts per gigahertz (V/GHz) rear panel output is adjusted and scaled
by changing four calibration constants. The sweep generator gain center (SGNCent) DAC is
adjusted for the flattest possible trace. Then the low end offset is adjusted using the sweep
generator offset (SOFCent). Scaling is adjusted at the high end using the sweep generator
offset scale (SOFSCal) and at the low end using the sweep generator gain (SGNScal).

Recommended equipment

HP 3456A DVM
HP 1740A oscilloscope

—

Z AXIS
v H
Ay y3Ha3/oHe

sg481ab

Figure 2-8. V/GHz Adjustment Setup Using the Oscilloscope

To set up the equipment using the oscilloscope
1. Power on the synthesized sweeper.
2. Connect the equipment as shown in Figure 2-8 and let it warm up for 1 hour.
3. For the HP 83751A/B only:
a. Press (SHIFT)

b. If you are instructed to enter your password, do so and then press at the

282 CAL SPECIAL selection.
c. Use the () and () keys to select FMIH and press (Hz/s/ENTER).
d. Press () (7ENTED)

Attention! If you fail to reset this calibration constant to 2000 when you are instructed to
do so later in this procedure, the instrument will not operate properly. It will
attempt to sweep from 10 MHz to 2 GHz but will be unable to do so since it
does not have the correct hardware.
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V/GHz

4. On the oscilloscope, set:

Channel A: DC
V/Div: 0.01
Channel B: DC
V/Div: 1

A vs B

5. On the synthesized sweeper, press:

(MHz/s)
(span) (o) (Hz/s/ENTER}

To adjust the sweep generator gain center

1. Select t. _generator gain center calibration constant. Press:

(205) (Hz/s/ENTER)
Use the (1) and () keys to select ZGHCent and press (Hz/s/ENTER).

2. Set the step size for adjusting the calibration constant to 1. Press:

(sTEP siZE) (1) (Hz/s/ENTER)

3. Use the (fJ and ({I) keys to adjust the trace until it is as flat as possible.

[
VOLTS/GHz
CUTPUT
DIGITAL VOLTMETER a?” S
et B,
r= =1 L ] 1 1
| m—— R 4 2 0D DD OO S O OODOO
o =o3522323%% :gl 8888838888388 ©
[~] [=N=R=N-N-E-B-N-N-N-] H=X1) (oo R —RR=]=1=]=]=Q=] o
- ~_—_—
VOLTS
HI/LO SYNTHESIZED SWEEPE

Figure 2-9. V/GHz Adjustment Setup Using the DVM

To set up the equipment using the DVM
1. Connect the equipment as shown in Figure 2-9.
2. Set the DVM to DC mode and auto range.

3. On the synthesized sweeper, press:

(cw) (10) (MHz/us)
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V/GHz

To adjust the sweep generator offset

1. Select th generator offset calibration constant. Press:
(SHIFT) * (205) (Hz/s/ENTER)

Use the (ff) and () keys to select SOFCent and press (Hz/s/ENTER).

2. Use the (f) and () keys to adjust the calibration constant until the DVM reads
5mV £10 mV.

To adjust the sweep generator offset scale

1. On the synthesized sweeper, press:

(cw) (28) (GHz/dB(m))
2. Select th ) generator offset scale calibration constant. Press:

(SHIFT)

Use the (ff) and () keys to select S0FScal and press (Hz/s/ENTER).

3. Set the step size for adjusting the calibration constant to 5000. Press:
(sTEP s1ZE) (5000) (Hz/s/ENTER)

4. Use the () and () keys to adjust the calibration constant until the DVM reads
9V +£18 mV.

205 ) (Hz/s/ENTER)

To adjust the sweep generator gain

1. On the synthesized sweeper, press:

(START) (10) (MHz/us)
(sTor) (GHz/dB(m))

2. On the A5 timer board, connect a jumper from test point 12 (LRTC) to ground.

Note If you had to power off the instrument in order to remove the A5 board to
get a better view of TP12, the adjustment in process is still valid. The new
calibration constant values have not been lost.

3. Select p generator gain calibration constant. Press:
(SHIFT) (205) (Hz/s/ENTER)

Use the (ff) and () keys to select SiGHScal and press (Hz/s/ENTER).

4. Use the (1) and () keys to adjust the calibration constant until the DVM reads
5mV £10 mV.
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V/GHz

To complete the adjustments

1. For the HP 83751A/B only, reset the minimum frequency to 2 GHz. Press:

Use the (f) and ({[) keys to select FMIH and press (Hz/s/ENTER). Then press
CIE)

2. If these are the last calibration constants you will be adjusting, save the new values in
EEPROM by pressing;:

(209) (Hz/s/ENTER]) (Hz/s/ENTER)

Post-adjustment tests to be performed

None

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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ADC

ADC

Description

In this procedure the analog offset is set for 0 V and the analog gain is adjusted to set the
+10 voltage equal to the DVM value.

Recommended equipment
HP 3456A DVM

AL1TP10 A11TP1
(AGND) C+10)
DIGITAL VOLTMETER o rd S
- B N
= = ] ) | ]
| — e i ° 0c oooooo ooona
s 528832883 8 S5 59838588338 O
O moOooococoooo :0= -+ - 0 0-Q QOALOO o
— ~—
VOLTS
HI/LO SYNTHESIZED SWEEPER
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Figure 2-10. ADC Adjustment Setup

To set up the equipment
1. Let the equipment warm up for 1 hour.
2. On the DVM, set:

DvC
Range: Auto

3. Turn the synthesized sweeper’s line power switch to standby.
4. Connect the DVM ground to A11TP10 “AGND” as shown in Figure 2-10.
5. Connect the DVM plus lead to A11TP1 “4+10V” as shown in Figure 2-10.

To adjust the ADC offset

1. On the

2. If you are instructed to enter your password, do so and then press at the z@s
AMALOG BUS selection.

3. Use the () and ({D) keys to select SHGAGHD.

d sweeper, press:
306 ) (Hz/s/ENTER)

If the voltage displayed on the synthesized sweeper is 0 mV +5 mV, skip the rest of this
adjustment and go to “To Adjust the ADC Gain.” Otherwise continue with this adjustment.

ized sweeper, press:
. (205) (Hz/s/ENTER)

5. Use the (ff) and ({) keys to select the ACOf = calibration constant and press (Hz/s/ENTER).
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6. Use the () and ({) keys to change the ADCOffs DAC value. (Making the DAC value more
negative makes the display voltage more positive.) Typically, changing the DAC value by
one unit changes the display voltage approximately 1 mV.

7. Repeat steps 1 through 5 until the voltage meets specification.

To adjust the ADC gain
1. Make sure that the equipment is still set up as shown in Figure 2-10.

2. On the ized sweeper, press:

(306) (Hz/s/ENTER)
3. Use the () and () keys to select vD1&¥REF.

If the voltage displayed on the synthesized sweeper is equal to the voltage displayed on the
DVM +0.005 V, the adjustment is complete. Otherwise continue with this adjustment.

ized sweeper, press:

(205) (Hz/s/ENTER '

5. Use the (ff) and () keys to select the ADCGain calibration constant and press (Hz/s/ENTER).

6. Use the () and ({) keys to change the ADCGain DAC value. (Making the DAC value
more positive makes the display gain voltage more positive.) Typically, changing the DAC
value by one unit changes the display voltage approximately 1 mV.

7. Repeat steps 2 through 6 until the voltage meets specification.

To complete the adjustments

If these are the last calibration constants you will be adjusting, save the new values in

209 ) (Hz/s/ENTER]) (Hz/s/ENTER])

Post-adjustment tests to be performed
Full Self-Test

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”

2-18 Adjustments



DYO and SAF Adjustments

DYO and SAF Adjustments

The DYO and SAF adjustments consist of DYO Linearity, DYO Gain and Offset, SAF Sense,
Autotrack, DYO Delay, and SAF Tracking. The adjustments must all be made consecutively
in the order they are presented for proper alignment. The delay adjustments focus on setting
the instrument to within circuit limits but not to absolute values. Therefore, the waveforms
shown in these procedures and the ones you see for your instrument may vary greatly. What
should not change are the band switch points.

Before starting on the DYO and SAF delay adjustments, you will do a slow sweep verification.
If there are problems in slow sweep, they must be corrected before proceeding on to the delay
adjustments.
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Description

This adjustment routine is executed in firmware from the front panel. It performs all
the calibration necessary for the A18 DYO microcircuit assembly except for DYO delay
compensation and gain and offset. The “Sweep Generator” adjustments must have been
performed prior to the DYO delay and SAF adjustments.

This routine adjusts for the proper YO drive, for optimum hysteresis, and for span accuracy in
swept mode, and it matches the gain of the FM coil and the main coil. The adjustment steps
both up and down in frequency.

Recommended equipment

None

To execute the adjustment routine

1. On the. ized sweeper, press:

(311) (Hz/s/ENTER)

2. If you are instructed to enter your password, do so and then press at the =211
ADJUSTMENTS selection.

3. Use the ({0 and ({) keys to select [rucCal and press (Hz/s/ENTER).

Messages will appear in the display windows indicating that the adjustment is in process.
This adjustment takes approximately 6 minutes to run. When it is complete, the start and
stop frequencies are displayed.

What to do next

The DYO and SAF adjustments consist of DYO Linearity, DYO Gain and Offset, SAF Sense,
Autotrack, DYO Delay, and SAF Tracking. The adjustments must all be made consecutively
in the order they are presented for proper alignment. Continue with the next adjustment.

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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DYO Gain and Offset

Description

This adjustment minimizes the unresolved residual frequency error that the automatic routine
does not correct. The DYO gain adjustment is used to set the “SUMMER OUT” end points
to approximately the same values. The DYO offset is then adjusted so the positive and
negative peaks are approximately equal distance from zero volts.

Recommended equipment

HP 1740A oscilloscope
HP 10431A 10:1 oscilloscope probe

-~
é AXI?
LANK
ABTP6
MKRS SUMMER OUT
_ N
L ] 1 ]
cC OO QOO0 0o gooog
00 U OO0 0 0O goooog
00 DO oo OO 90000
=TI [) XA =1=1=I=1=N=] o)
4 &
10: 1 SWEEP|  SYNTHESIZED
. : SWEEPER

PROBE PROBE
sg430ab

Figure 2-11. DYO Gain and Offset Adjustment Setup

To set up the equipment

1. Power on the synthesized sweeper.

2. Connect the equipment as shown in Figure 2-11 and let it warm up for at least 1 hour in
swept mode.

To adjust the CW 20 GHz end point

1. On the oscilloscope, set:

Channel A: DC
V/Div: 0.1
Main

Set the channel A reference to center screen.

2. On the synthesized sweeper, press:
(cw) (GHz/dBm)

3. Then press:
i (200) (Hz/s/ENTER)

4. Use the (ff) and ({[J keys until the CFHZL sk calibration constant is displayed in the
right-hand display window. Press (Hz/s/ENTER).
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5. Set the step size to 100. Press:

(STEP sIZE) (Hz/s/ENTER)

6. Adjust the CFHZLsb calibration constant until the trace is +3.0 V £0.25 Vdc from the
reference.

To adjust the sweep mode end points

1. On the oscilloscope, set:

Channel A: DC
V/Div: 0.05
Channel B: DC
V/Div: 1

A vs B

Use the <> position knob to set the start of sweep on the left vertical graticule line.
2. On the synthesized sweeper, press and set the sweep time to 2 seconds.

3. On the synthesized sweeper, press:
(200) (Hz/s/ENTER)

4. Use the (ff) and () keys until the SPAHWid= calibration constant is displayed in the
right-hand display window. Press (Hz/s/ENTER).

5. Set the step size to 500. Press:
(sTEP sizE) (500) (Hz/s/ENTER)

6. Use the () and ({) keys on the synthesized sweeper to adjust the SPANWide calibration
constant until the start and stop end points on the oscilloscope are approximately the same
value.

When the end points are adjusted as close as possible, reduce the step size to 100 and
continue adjusting the end points as close as possible. See Figure 2-12 for an example of
adjusted endpoints.

bod
=

1 8207 2 5007

STOP
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Figure 2-12. Example of Adjusted End Points
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To adjust the positive and negative peaks

1. On the oscilloscope, set channel A to “Gnd” and use the position control to set the trace
on the center graticule line. Reset channel A to “DC.”

2. On the synthesized sweeper, press:

200) (Hz/s/ENTER)

3. Use the (ff) and ({[) keys until the CFSWFof# calibration constant is displayed in the
right-hand display window. Press (Hz/s/ENTER).

4. Set the step size to 1. Press:

(sTeP size) (1) (Hz/s/ENTER)

5. Use the () and ({[) keys on the synthesized sweeper to adjust the trace on the oscilloscope
so that the positive and negative peaks are approximately equidistant from the center
graticule line (ground) and the amplitude of the peak deviations are no more than +15
MHz from the center graticule.

Note The 10:1 probe in this equipment setup results in the following frequency

scale:

Oscilloscope Actual Frequency/ Divisions
Setting Volts/Division | Division |Equal To +15 MHz

0.05 05V 3.75 MHz +4

0.1 1V 7.5 MHz +2

What to do next

The DYO and SAF adjustments consist of DYO Linearity, DYO Gain and Offset, SAF Sense,
Autotrack, DYO Delay, and SAF Tracking. The adjustments must all be made consecutively
in the order they are presented for proper alignment. Continue with the next adjustment.

What to do in case of difficulty

1.
2.

Verify that you have set the correct sweep speed.

Make sure that your equipment setup is correct.
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Description

This adjustment is used to set the gain of the SAF drive to track the DYO. The tuning
sensitivity of the SAF and the DYO can differ as much as 10%. This is done by placing the
synthesizer in CW and the ALC in unleveled mode. Once the SAFSens calibration constant is
adjusted, an autotrack is performed.

Recommended equipment

HP 1740A oscilloscope
HP 10431A 10:1 oscilloscope probe
HP 8493C Option 020 attenuator

-
BLANKY
KRS SOWER ouT
— \\
L ] L ]
S8 558858883858 O
igwn -+ @ 0°© ©ogeoo
o ) Smiesze ¢
PROBE PROBE
ogé3iob ATTENUATOR
Figure 2-13. SAF Sense Adjustment Setup
To set up the equipment
Note Because the DYO and SAF adjustments must all be performed consecutively,

switch position 7 on A4S1 should still be open as it should not have been
changed from where it was set in the DYO Gain and Offset adjustment.

1. Connect the equipment as shown in Figure 2-13 and let it warm up for at least 1 hour.

2. On the oscilloscope, set:

Channel A: DC
V/Div: 0.05
Channel B: DC
V/Div: 1
A vs B
Use the <> position knob to set the start of sweep on the left vertical graticule line. ‘
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3. On the synthesized sweeper, press:

(cw) (29) (GHz/dB(m))
(PoweR LEVEL) (0] (GHz/db(m))

4. Use the ({) and () keys until ALC= Unleweled is displayed in the right-hand display
window.

A dot will appear on the oscilloscope display.

To adjust the peak gain

1. On the thesized sweeper, press:
(SHIFT) SPECIAL (Hz/s/ENTER).

2. Use the (f) and ({) keys on the synthesized sweeper until the SAFSen= calibration constant
is displayed in the right-hand display window. Press (Hz/s/ENTER).

3. Use the (1) and () keys on the synthesized sweeper to peak the dot.

To perform an autotrack
1. Connect a 20 dB attenuator to the RF OUTPUT connector.

2. Initiat

Tracking is displayed in the right-hand display while the procedure is in progress. When
the autotracking is complete, the SAFSens calibration constant is again displayed in the
right-hand display window.

tracking on the synthesized sweeper. Press:

To perform a slow sweep verification

1. On the synthesized sweeper, press:
(PRESET ) (TIME) (2) (Hz/s/ENTER)

2. Press and set the power to the maximum specified power level plus 0.5 dB.

If the UNLEV or UNLOCK indicators are displayed, discontinue adjustments and go to Chapter
5, “Troubleshooting.”

If the UNLEV or UNLOCK indicators are not displayed, continue with this verification
procedure.

3. On the synthesized sweeper, press (SINGLE TRIG ) several times.

If the UNLEV or UNLOCK indicators are displayed, discontinue adjustments and go to Chapter
5, “Troubleshooting.”

If the UNLEV or UNLOCK indicators are not displayed, continue with the “DYQ Linearity”
adjustment.
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What to do next .

The DYO and SAF adjustments consist of DYO Linearity, DYO Gain and Offset, SAF Sense,
Autotrack, DYO Delay, and SAT Tracking. The adjustments must all be made consecutively
in the order they are presented for proper alignment. Continue with the next adjustment.

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”

2-26 Adjustments



DYO Delay

DYO Delay

Description

This adjustment is used to minimize the delays in the DYO for all bands during fast sweeps.
The steps included in this adjustment are: setting default calibration constant values;

recording “SUMMER OUT” waveforms at slow speed for 15 GHz to 20 GHz and for full
sweep; and adjusting DYO calibration constants to minimize residual errors of fast sweep.

Note The lowest start frequency for the HP 83751A/B is 2 GHz. Therefore, when
adjusting these instruments, skip the het band (10 MHz to 2 GHz) portions of
the adjustment.

Recommended equipment

HP 1740A oscilloscope

HP 10431A 10:1 oscilloscope probe
HP 10437A 1:1 oscilloscope probe
HP 54111D digitizing oscilloscope

r
ABTP6
SUMMER OUT
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] L |
o c ooooo
o © OODoo
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10:1 SYNTHESIZED
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Figure 2-14. DYO Offset and Gain Adjustment Setup
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To use a different oscilloscope

There are several oscilloscopes that can be used for this adjustment. The required feature
is that the oscilloscope must have an A vs B function. The HP 1740A has this function. If
you have a digital oscilloscope with the A vs B function, and with storage capabilities and
memory, this procedure is easier and quicker. The HP 54601A has these functions. The
storage capability and memory eliminates the need to draw waveforms on the CRT. Instead
the waveform can be saved and then recalled later for comparison.

To use an HP 54601A, make the following changes to the setup procedure:

m Connect channel 1 to the synthesized sweeper’s rear panel SWEEP OUTPUT.
m Set the channel 1 V/div to approximately 830 mV /div for a 10 division trace.
m Connect channel 2 to A8TP6.

m Set the channel 2 V/div to 500 mV /div.

To set up the equipment for offset and gain adjustment

Note Because the DYO and SAF adjustments must all be performed consecutively,
switch position 7 on A4S1 should still be open as it should not have been
changed from where it was set in the DYO Gain and Offset adjustment.

1. Connect the equipment as shown in Figure 2-14 and let it warm up for at least 1 hour.

2. On the synthesized sweeper, press (PRESET).
3. On the HP 1740A oscilloscope, set:

Channel A: DC
V/Div: 0.05
Channel B: DC
V/Div: 1

A vs B

4. Adjust the horizontal and vertical position controls for a trace that fills the full horizontal
display.
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To enter the default calibration constants

Note If you are making this adjustment because the A10 sweep generator or the

A11 YO driver assemblies were changed, skip this section of entering default
calibration constants. The current calibration constants will give you a closer
adjustment.

Entering the default values into these calibration constants gives you a starting condition that
will typically be close to proper adjustment thereby requiring only minor adjustment using
this procedure.

1.

On the synthesized sweeper, press:

GaFD) ¢ L

. (202) (Hz/s/ENTER)
Use the (f) and () keys until the first calibration constant from Table 2-1 is displayed in
the right-hand display window. Press (Hz/s/ENTER).

. Enter the default value for that calibration constant using the numeric keypad and press

=

Repeat steps 2 and 3 for each calibration constant in Table 2-1.
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Table 2-1. DYO Calibration Constant Default Values

Calibration Default Adjustment
Constant Value Description

YOAHEt 1100 Adjusts offset of middle of het band.

YOBHEt 10000 Adjusts slope of middle of het band.

YOCHEt 0

YODHEt 0

YOTHEt 3000 Minimizes skip cycles at start of het band
sweep.

YOWHEt 500

YOXHEt 1000 Minimizes skip cycles at start of het band
sweep.

YOALow 1000 Adjusts offset of middle of low band.

YOBLow 13000 Adjusts slope of middle of low band.

YOCLow 0

YODLow 0

YOTLow 4500 Minimizes skip cycles at start of each band
switch in low band.

YOWLow 500

YOXLow 1000 Minimizes skip cycles at start of each band
switch in low band.

YOAHigh 500 Adjusts offset of middle of high band with a
start sweep of 15 GHz.

YOBHigh 16000 Adjusts slope of middle of high band in full
sweep mode.

YOCHigh 10000 Adjusts amplitude of tail in continuous sweep.

YOD2High 30000 Sets tail breakpoint to 18.5 GHz for 2 GHz
start frequency in continuous sweep.

YOD15Hig 28000 Sets tail breakpoint to 18.5 GHz for 15 GHz
start frequency in continuous sweep.

YOCSHigh 10000 Adjusts amplitude of tail in single sweep.

YODS2Hig 30000 Sets tail breakpoint to 18.5 GHz for 2 GHz
start frequency in single sweep.

YODS15HI 28000 Sets tail breakpoint to 18.5 GHz for 15 GHz
start frequency in single sweep.

YOTHIgh 7500 Minimizes skip cycles at start of high band
sweep for narrow band fast sweep.

YOWHIgh 500 Minimizes skip cycles at start of high band
sweep for multiband sweep.

YOXHIgh 1000 Minimizes skip cycles at start of high band

sweep for narrow band fast sweep.
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. To mark the break points in the bands

The trace on the oscilloscope should resemble the one shown in Figure 2-15. (The trace for
HP 83751A/B instruments is similar except that there is no het band.) The peaks and valleys
will vary but the break points will be the same. Make sure that blanking is not connected at
this point for the best display of the breakpoints.

1. Use a grease pencil and mark the location of the fractional-N break points near the bottom
of the display.

18007 2 5007 XY STORE |

~
BREAK POINTS

Figure 2-15. Break Point Locations

sg445ab

To trace the slow sweep

1. Connect the Z-axis blanking between the oscilloscope and synthesized sweeper as shown in
Figure 2-14.

2. Set the sweep time on the synthesized sweeper to 2 seconds.

3. Use a grease pencil and trace the sweep on the oscilloscope. It is critical to the adjustment
to trace the sweep as accurately as possible. Take enough time to get an accurate
representation of the slopes and offsets.

To adjust the het band A and B terms during fast sweep (HP 83752A/B only)

In het band, adjusting the A term changes the offset of the trace and adjusting the B term
changes the gain or slope of the trace. When adjusting the A and B terms for het band, vary
the offset and gain so that the center portion of the trace is adjusted. Figure 2-16 shows what
areas of the trace each adjustment effects. Do not concern yourself with the low and high ends
of the band.

1. Press and use the (ff) key to set the synthesized sweeper to its fastest sweep time.

‘ 2. Select t
‘SHIFT '

m for het band. On the synthesized sweeper, press:
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Use the (f) and () keys to select YORHEt and press (Hz/s/ENTER).

Set the step size for changing the calibration constant values to 100. Press: .
(sTEP size) (100) (Hz/s/ENTER)

Use the () and () keys to adjust the calibration constant so that the het band offset is
approximately the same as it is for the slow sweep.

. Press and use the (ff) and () keys to select YOEHEt. Press (Hz/s/ENTER).

Use the (f) and ({[) keys to adjust the calibration constant so that the het band gain
(slope) is approximately the same as it is for the slow sweep.

Adjust

1 8007 2 5007 XY |STORE
Het Band = : :
Adjust = : s
: Low Band :

=) e High Bond oy 1.

_:,.A .

SRRV -

sgd460b .

Figure 2-16. Example of Properly Adjusted A and B Terms

To adjust the low band A and B terms during fast sweep

In low band, adjusting the A term changes the offset of the trace and adjusting the B term
changes the gain or slope of the trace. When adjusting the A and B terms for low band, vary
the offset to adjust the center portion of the first fractional-N band (between 2 and 3.3 GHz)
only. Ignore the start of the band and the remainder of low band. Vary the gain to adjust the
slope for the entire band except for the low and high ends of the band and the kick pulses.
See Figure 2-16.

1.

For the HP 83751A/B only, press:

(Hz/s/ENTER) (Hz/s/ENTER)
(STEP_sizE) (100) (Hz/s/ENTER)
For the HP 83752A/B only, press (<).

3. For all models, use the ({}) and () keys to select ‘YOALow. Then press (Hz/s/ENTER).

Use the () and () keys to adjust the calibration constant so that the low band offset for
the first fractional-N band is approximately the same as it is for the slow sweep.

. Press and use the () and () keys to select ¥OBLow. Then press (Hz/s/ENTER).

Use the () and ({) keys to adjust the calibration constant so that the low band gain
(slope) has the best match over the three low band fractional-N bands. ‘
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To adjust the high band A and B terms during fast sweep

In high band, the A and B terms both change the gain (slope) of the trace. The A term is
used to adjust the gain from 15 GHz to 20 GHz and the B term is used to adjust the gain in a
multiband sweep. When adjusting the A and B terms for high band, vary the gain so that the
center portion of the trace is adjusted as shown in Figure 2-16. Do not concern yourself with
the low and high ends of the band or the kick pulse. High band is adjusted as a compromise
between performance during a multiband sweep (Figure 2-16) and performance during a sweep
of a portion of high band (Figure 2-17).

1. On the synthesized sweeper, press:
(s7ART) (15) (GHz/dB(m))
2. Set a slow sweep of 2 seconds. Press:

(TME) (2) (Hz/s/ENTER)
Using a grease pencil, trace the waveform on the oscilloscope display.

3. Press and use the () key to set the synthesized sweeper to its fastest sweep time.

rm for high band. On the synthesized sweeper, press:
L. (202) (Hz/s/ENTER)

Use the () and () keys to select YORHiah and press (Hz/s/ENTER).

5. Use the (ff) and () keys to adjust the calibration constant so that the high band gain
(slope) is approximately the same as it is for the slow sweep and fast sweep trace is within
two graticules of the slow sweep trace.

6. Reset the synthesized sweeper’s start frequency to sweep the entire frequency range.

7. Select the B term for high band. On the synthesized sweeper, press:
(202) (Hz/s/ENTER)

Use the (1)) and () keys to select ¥OEHiah and press (Hz/s/ENTER).

8. Use the (ff) and () keys to adjust the calibration constant so that the high band gain
(slope) is approximately the same as it is for the slow sweep.

Note The A term adjustment for the 15 to 20 GHz sweep must be compromised
with the B term adjustment for the multiband sweep. Try to get an equal
amount of error for each term. When properly adjusted, the offset is within
two divisions of the slow sweep trace.
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Figure 2-17. High Band Narrow Sweep Adjustment
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Figure 2-18 shows a slow sweep trace and a fast sweep multiband trace after adjustment. This
instrument was adjusted at the factory. Notice which portions of each band are adjusted and
that the offset and gain adjustments are similar to the slow sweep trace but not exact. Don’t

try to get it perfect.
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To set up the equipment for start of sweep DYO adjustment

' 1. Set up the equipment as shown in Figure 2-19.
Z AXIS
BLANK/MKRS
0SC | LLOSCOPE SYNTHESIZED J—
SWEEPER SUMMER OUT
i% |1 ] L ¥
. o0 000000 O0000
00 00 Co DD oo
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=R ¢ 0- S oooRoo o]
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CHAN 2 BNC TEE
10:1
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sg425ab

Figure 2-19. Start of Sweep DYO Adjustment Setup

2. Set the synthesized sweeper to sweep across its entire frequency range.

3. Press and use the (ff) key to set the synthesized sweeper to its fastest sweep time.
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4. On the oscilloscope, set:

Display:

Display Mode Repetitive

Averaging On 10

Screen Single

Graticule Grid
Channel 1:

Display On

Volts/Division 50 mV (500 mV/div with 10:1 probe)

Offset As needed

Input Coupling dc
Channel 2:

Display On

Volts/Division 2V

Input Coupling dc
Timebase:

Time/Division 20 ms

Delay 0

Delay Ref Center

Sweep Triggered
Trigger:

Trigger Mode Edge

Trig Source 3

Trigger Level 1.6V

Trig source 4

Trigger Level 1.6 V

Trigger Mode Events

After Edge Neg

On Trig 3

0f Edge Neg

On Trig 4

To verify triggering on proper events

1. Set the oscilloscope to trigger on event 1. The start of the first slope moves to the center
of the display. For the HP 83752A /B, this should be the start of het band. For the HP
83751A/B, which has no het band, this should be the start of low band.

2. Set the oscilloscope to trigger on event 2. The start of the second slope moves to the center
of the display.

3. Continue to increase the trigger events from 3 through 5 (3 through 4 for instruments
without het band). The display will change accordingly.
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To adjust the het band X and T terms (HP 83752A/B only)

The X and T terms are used to minimize skipped cycles at the start of the band sweep.
Skipped cycles look like high frequency noise. Figure 2-20 shows an example of skipped cycles
before adjustment. When correction is applied it may be seen as a cyclical pattern but at a
lower frequency than the skipped cycles. Figure 2-21 shows the same trace after the skipped

cycles are adjusted.

DYO Delay

For all bands, adjusting the X and T terms effects the start of sweep. The X term is adjusted
first and effects the first portion of the start of sweep. The T term is adjusted after the X
term and is used for points farther out. In most cases the T term adjustment will have little
or no effect. In these situations, reset the T term to the default value.

—200.000 wus 300.000 us 800.000 us

SKIPPED .y

CYCLES

=4 \
/ —~———

Ch. 1 = 500.0 mVolts/div Offset = 770.000 mVolts
Timebose = 100 us/div Delay = -200.000 us
Memory 5 = 500.0 mVolts/div Offset = 770.000 mVolts
Timebase = 100 us/div Delay = —200.000 us
Memory & = 1.000 Volts/div Offset = 1.600 Volts
Timebase = 5.00 ms/div Delay = —2.00000 ms

Figure 2-20. Skipped Cycles before Adjustment

s59438ab
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—200.000 us 300.000 us 800.000 us .

——’—\.\_’\
SKIPPED CYCLES
Ch. 1 = 500.0 mVolts/div Offset = 770.000 mVolis
Timebase = 100 us/div Delay = —200.000 us
Memory 6 = 500.0 mvVolts/div Offset = 770.000 mVolts
Timebase = 100 us/div Delay = —200.000 us

s$g439ab

Figure 2-21. Skipped Cycles after Adjustment

1. Set the oscilloscope timebase to 100 us per division and set the display reference to trigger
on left.

2. Set the oscilloscope to trigger on event 1 (the start of het band.)

3. Set the oscilloscope timebase for —200 us delay so that there is one division of delay before .
the start of the het band sweep.

4. Select the X term for het band. On the synthesized sweeper, press:
P (202) (Hz/s/ENTER)
Use the (1) and ({) keys to select *0xHE+ and press (Hz/s/ENTER).

5. Set the step size for changing the calibration constant values to 50. Press:

(sTEP SIZE) (Hz/s/ENTER)

6. Use the () and ({[) keys to adjust the calibration constant to minimize skipped cycles at
the start of sweep in het band. If a smaller step size lets you achieve better results, change
the step size as needed.

7. Press (&), use the (ff) and () keys to select ¥OTHEt, and press (Hz/s/ENTER).

8. Use the (f) and ({) keys to adjust the calibration constant to minimize skipped cycles at
the start of sweep in het band.
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To adjust the low band X and T terms

The X and T terms are used to minimize skipped cycles at the start of the band sweep.
Skipped cycles look like high frequency noise. When correction is applied it may be seen as
a cyclical pattern but at a lower frequency than the skipped cycles. Figure 2-20 shows an
example of skipped cycles before and after adjustment.

For each band, adjusting the X and T terms effects the start of sweep. In low band the
adjustment is iterative because one set of calibration constants effects all three fractional-N
start of sweeps. The last band switch is adjusted first and then the first two band switches are
verified. A compromise is made for best adjustment of all three bands. The X adjustment is
always done first and effects approximately the first 200 us of the sweep.

1. Set the oscilloscope to trigger on the start of the last band switch in low band (event 4 for
HP 83752A/B; event 3 for HP 83751A/B).

2. For HP)§3751A/B only, press:
(SHIFT) SPECIAL (202) (Hz/s/ENTER) (Hz/s/ENTER)
(sTEP sizE) (200) (Hz/s/ENTER)

3. For HP 83752A/B only, press (<).

4. For all models, use the (ff) and ({[) keys to select ¥QiLow and press (Hz/s/ENTER).

5. Set the step size for changing the calibration constant values to 50. Press:

(sTEP SiZE) {Hz/s/ENTER)

6. Use the () and ({) keys to adjust the calibration constant to minimize skipped cycles at
the start of sweep. If a smaller step size lets you achieve better results, change the step
size as needed.

7. Press and use the (f) and () keys to select ¥0TLow. Press (Hz/s/ENTER).

8. Use the (f) and () keys to adjust the calibration constant to minimize skipped cycles at
the start of sweep.

9. Set the oscilloscope to trigger on the start of the second band switch in low band (event 3
for HP 83752A/B; event 2 for HP 83751A/B).

10. Use YOXLow and YOTLow to minimize any skipped cycles at the start of sweep.

11. Set the oscilloscope to trigger on the start of the first band switch in low band (event 2 for
HP 83752A/B; event 1 for HP 83751A/B)

12. Use YOXLow and YOTLow to minimize any skipped cycles at the start of sweep.

13. If any adjustment to YOXLow and YOTLow was required for the first and second band
switches, return the oscilloscope to the last band switch (event 4 for HP 83752A/B;
event 3 for HP 83751A/B). If the last band switch is now misadjusted, iterate between
adjustments until a compromise is made between the last band switch and the first and
second band switches.
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To adjust the high band X and T terms

The X and T terms are used to minimize skipped cycles at the start of the band sweep.
Skipped cycles look like high frequency noise. When correction is applied it may be seen as
a cyclical pattern but at a lower frequency than the skipped cycles. Figure 2-20 shows an
example of skipped cycles before and after adjustment.

For all bands, adjusting the X and T terms effects the start of sweep. In high band the
adjustment is iterative between multiband sweeps and narrow band sweeps at the fastest
sweep rate. The high band X and T terms are adjusted with a start frequency of 15 GHz and
a stop frequency of 20 GHz. Then high band is adjusted with a W term over a full sweep.

1. On the synthesized sweeper, press:

(START) (GHz/dB(m))
2. Press and use the (f) key to set the synthesized sweeper to its fastest sweep time.

3. Set the oscilloscope to trigger on the start of high band (event 5 for HP 83752A /B; event
4 for HP 83751A/B).

4. Select the X term for high band. On the synthesized sweeper, press:
(202) (Hz/s/ENTER)
Use the (f) and () keys to select i<HIgh and press (Hz/s/ENTER).
5. Set the step size for changing the calibration constant values to 100. Press:

(sTEP siZE) (100) (Hz/s/ENTER)

6. Use the (f) and ({) keys to adjust the calibration constant to minimize skipped cycles at
the start of sweep.

7. Press and use the (f) and () keys to select ¥0THIah. Press (Hz/s/ENTER).

8. Use the (1) and ({[) keys to adjust the calibration constant to minimize skipped cycles at
the start of sweep.

9. Reset the synthesized sweeper’s start frequency to sweep the entire frequency range.

10. On the hesized sweeper, press:
' (202) (Hz/s/ENTER)

Use the () and () keys to select ¥OWHIsh and press (Hz/s/ENTER).

11. Set the step size for changing the calibration constant values to 100. Press:
(sTEP sizE) (100) (Hz/s/ENTER)

12. Use the (ff) and ({) keys to adjust the calibration constant to minimize skipped cycles at
the start of sweep.

Caution Do not set the YOWHIgh calibration constant to a value less than 300. It will
not effect this adjustment but will cause problems with arbitrary stop sweep
on the rear panel.
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To adjust the 18 GHz tail

1. Set up the equipment as shown in Figure 2-14.

2. On the synthesized sweeper, press:

(START) (GHz/dB(m))
3. Press and use the ({[) key to set the synthesized sweeper to its fastest sweep time.

4. Compare the waveform on the oscilloscope to the waveform in Figure 2-22. If the
waveforms are similar in the following aspects, proceed with step 9. Otherwise proceed
with step 4.

m The portions of the trace indicated as “A” are linear.

m The roll off between the peak and the end of the tail (approximately the last 3 to 4
divisions) is between 15 to 30 MHz.

18007 2 5007

>
X
(2]
"
O

[ () ———— ]

sg486ab

Figure 2-22. Example of Waveform Showing 18 GHz Tail

5. On the synthesized sweeper, press:

(SHIFT) ¢ (202) (Hz/s/ENTER])
6. Use the () and ({[) keys to select ¥D[*1SHIg and press (Hz/s/ENTER).

To complete the adjustments

1. Press (STEP S1ZE) (100) (Hz/s/ENTER).

2. Use the (ff) and (}) keys to adjust the trace as close as possible to the example in
Figure 2-22. The adjustment is correct when the trace is linear in the defined areas (A)
and the roll off from the breakpoint (B) to the end of the tail is between 15 and 30 MHz.

If the adjustment is correct, proceed with step 6. Otherwise, proceed with step 5.

3. Press and use the () and () keys to select “0CHIzh and press (Hz/s/ENTER).

The YOCHIgh adjustment effects the same areas of the trace as YOD15Hig. Iterate
between both adjustments until the waveform meets the requirements listed in step 4.
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4.

15.

16.
17.
18.

19.

20.

21.
22.
23.

On the synthesized sweeper, press:

(sTART) (2) (GHz/dB(m))

. Then press:
. Use the (f) and () keys to select ¥0ODZHIah and press (Hz/s/ENTER).

Reset the step size to 100 if you have changed it.

Use the () and (L) keys to adjust YOD2HIgh for a flat response (no tail) at the high end
of the sweep.

. Press and use the ({) and () keys to select %OCHIgh. Note the value.
10.
11.
12.
13.
14.

Use the (ff) and () keys to select *O:5HIah and press (Hz/s/ENTER).
Enter the value noted for YOCHIgh into YOCSHIgh.

Note the value for YOD2HIgh and enter it into YODS2HIg.

Note the value for YOD15HIg and enter it into YODS15HI.

On the synthesized sweeper, press:

(sTART) (GHz/dB(m))
Then press
(202) (Hz/s/ENTER)

Use the (ff) and () keys to select ¥OUS15HI and press (Hz/s/ENTER).
Reset the step size to 100 if you have changed it.

On the synthesized sweeper, press (SINGLE TRIG ).

The waveform in single sweep will not be as linear as in continuous sweep. Adjust
YODSI15HI for a 15 to 60 MHz roll off. If the waveform cannot be adjusted to this level,
iterate between YOCSHIgh and YODS15HI until the waveform is adjusted.

On the synthesized sweeper, press:
(sTART) (2) (GHz/dB(m))

Then p:
(SHIFT ' ;

Use the (f) and () keys to select *00S2Hia and press (Hz/s/ENTER).
Reset the step size to 100 if you have changed it.

{202) (Hz/s/ENTER)

Use the (f) and () keys to adjust the end of sweep for a flat response (no tail rolling up
or down). If the adjustment can’t be made using YODS2Hig, iterate between YODS2Hig
and YOCSHigh.
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What to do next

The DYO and SAF adjustments consist of DYO Linearity, DYO Gain and Offset, SAF Sense,
Autotrack, DYO Delay, and SAF Tracking. The adjustments must all be made consecutively
in the order they are presented for proper alignment. Continue with the next adjustment.

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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Description

The SAF tracking adjustment is used to tune the SAF filter for maximum power out at low
power points. In this procedure, low band and high band are adjusted while het band is not
adjusted since it passes through a fixed filter. The calibration constant names are similar to
those used in the DYO delay adjustment (YFxxx instead of YOxxx). They are adjusted in the
same order and primarily effect the same areas of the trace. The main difference is that the
SAF adjustments are used to maximize the power out (vertical trace shift) at the lowest power
points under various sweep conditions.

As in the DYO adjustment, the X and T terms effect the start of sweep, the A and B terms
(offset gain adjustments) effect mid-band, and the C and D terms effect the tail. Since there
are no SAF het band adjustments, the het band calibration constants are set to zero.

Recommended equipment

HP 1740A oscilloscope
HP 10431A 10:1 oscilloscope probe
HP 10437A 1:1 oscilloscope probe

BLANKY
ASTP6
MKRS SUMMER OUT
s
o —
[ ] 1 ]
o0 D OOo0 c 0 oooo @
00 OO0 0L 00 oogg
o0 DO DO O D oo
=Rl q 0" D oooooo O
a4 o
S SWEER ] SYNTHESIZED
SWEEPER

sg437ab

Figure 2-23. SAF Tracking Adjustment Setup
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To use a different oscilloscope

There are several oscilloscopes that can be used for this adjustment. The required feature
is that the oscilloscope must have an A vs B function. The HP 1740A has this function. If
you have a digital oscilloscope with the A vs B function, and with storage capabilities and
memory, this procedure is easier and quicker. The HP 54601A has these functions. The
storage capability and memory eliminates the need to draw waveforms on the CRT. Instead
the waveform can be saved and then recalled later for comparison.

To use an HP 54601A, make the following changes to the setup procedure:

s Connect channel 1 to the synthesized sweeper’s rear panel SWEEP OUTPUT.
s Set the channel 1 V/div to approximately 830 mV/div for a 10 division trace.
m Connect channel 2 to A9TP6.

m Set the channel 2 V/div to 1000 mV/div.

To set up the equipment

Note Because the DYO and SAF adjustments must all be performed consecutively,
switch position 7 on A4S1 should still be open as it should not have been
changed from where it was set for the DYO Gain and Offset adjustment.

1. Connect the equipment as shown in Figure 2-23 and let it warm up for at least 1 hour.

2. On the HP 1740A oscilloscope, set:

Channel A: DC
V/Div: 0.01
Channel B: DC
V/Div: 1

A vs B

3. Use the <> position knob to position the trace on the display.

To enter the default calibration constants

ized sweeper, press:

2. Use the (ff) and ([) keys until the first calibration constant from Table 2-2 is displayed in
the right-hand display window. Press (Hz/s/ENTER).

3. Enter the default value for that calibration constant using the numeric keypad and press

=S
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4. Repeat steps 2 and 3 for each

calibration constant in Table 2-3.

Table 2-2. SAF Calibration Constant Defauit Values
Calibration Default Adjustment
Constant Value Description

YFALow 1300 Adjusts low band and bands 1 and 2 frequency
compensation.

YFBLow 12000 Adjusts low band and band 3 frequency compensation.

YFCLoW 0 Always zero.

YFDLow 0 Always zero.

YFTLow 4500 Adjusts start of low band sweep.

YFWLow 500 Adjusts start of low band sweep.

YFXLow 1000 Adjusts start of low band sweep.

FYAHIgh 1000 Adjusts high band 15 to 20 GHz sweep frequency
compensation.

YFBHIgh 15000 Adjusts high band full sweep frequency compensation.

YFCHIgh 10000 Adjusts 15 to 20 GHz tail.

YFD2HIgh 30000 Adjusts end of sweep tail during full sweep.

YFD15HIg 28000 Adjusts 15 to 20 GHz tail.

YFCSHIgh 10000 Adjusts single sweep tail during 2 to 20 GHz sweep.

YFDS2HIg 30000 Adjusts high band 18 GHz tail during full band, single
sweep.

YFDS15HI 28000 Adjusts high band 18 GHz tail during 15 to 20 GHz2
single sweep.

YFTHIgh ;5000 Adjusts 15 to 20 GHz start of sweep.

YFWHIgh 500 Adjusts full sweep, high band start of sweep.

YFXHIgh 100 Adjusts 15 to 20 GHz start of sweep.

To zero the unlevel array

1. On the synthesized sweeper, zero the unlevel array. Press:

(213) (Hz/s/ENTER)
2. Use the (1) and () keys to select ZERD UML?w~-EMTER and press (Hz/s/ENTER).

The synthesized sweeper automatically zeros the unlevel array. When the process is
complete the display reads CAL UNHL ZERD.
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To adjust the low band A, B, X, and T terms

Note If the grease pencil band break points are still marked on the oscilloscope
display, remove the blanking pulse and verify their position. If they are not
still marked on the display from the “DYO Delay” adjustment, mark them
with a grease pencil. Then reconnect blanking.

1. On the synthesized sweeper, press:
(PRESET } (ALC Mode)

2. Use the (f) and () keys until ALC= Unleweled is displayed in the right-hand display
window.

3. Press and use the () and () keys to step the sweep time between a 2 second sweep
time and the fastest sweep. In fast sweep no point should drop more than 0.5 dB below
the lowest point during slow sweep. If there is less than 0.5 dB difference, no low band
adjustments are needed. Go to “To adjust the high band A, B, X, and T terms.” If there is
more than 0.5 dB drop, identify the lowest power point and make the appropriate low band
adjustment. If the power drop is at the start of low band, adjust YFXLow and YFTLow.
If the power drop is at the mid to the end of low band, adjust YFALow and YFBLow.
Figure 2-24 and Figure 2-25 show examples of identifying the lowest points in low band for
slow and fast sweeps.

X
=

18300 2 1007
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Figure 2-24. Low Power Points during Slow Sweep
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Figure 2-25. Low Power Points during Fast Sweep

4. Press and use the () key to set the synthesized sweeper to its fastest sweep time.

5. Select the appropriate term for low band based on the location of the lowest power point.

On th thesized sweeper, press:
- (203) (Hz/s/ENTER)

Use the (f) and () keys to select correct YF_Low term and press (Hz/s/ENTER).

6. Set the step size for changing the calibration constant values to 100. Press:
(sTeP sizE) (100) (Hz/s/ENTER)

If a smaller step size lets you achieve better results, change the step size as needed.

7. Use the (f) and () keys to adjust the calibration constant for the best overall power (least
vertical shift) in low band without degrading the lowest power point.

8. Verify the adjustment by measuring the level of the lowest power point in low band: Note
the level of the lowest point in low band during slow sweep, then increase the sweep speed.
If the power at any point drops more than 0.5 dB below the low power point of the slow
sweep, identify the appropriate YF_Low term and repeat the low band adjustment.

Note To determine a 1 dB change on the oscilloscope, change the synthesized
sweeper’s output power by 1 dB and notice the amount of change on the
display at any point. Reset the power to the original level before continuing
the adjustment.
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To adjust the high band A, B, X, and T terms

1.

On the synthesized sweeper, press:

(s7ART) (15) (GHz/dB(m))
(TiME) (2) (Hz/s/ENTER)

. Use the (f) and () keys to step the sweep time between a 2 second sweep time and the

fastest sweep. In fast sweep no point should drop more than 0.5 dB below the lowest
point during slow sweep. If there is more than 0.5 dB drop, continue on with the next
step of this adjustment. If there is less than 0.5 dB drop, go to step 8. Figure 2-24 and
Figure 2-25 show examples of identifying the lowest points in high band for slow and fast
sweeps.

3. Use the () key to set the synthesized sweeper to its fastest sweep time.

. Select the appropriate term to adjust the high band. If the power drop is in mid band,

adjust YFAHigh. If the power drop is at the start of the sweep, iterate between YFXHigh
and YFTHigh. If the power drop is at the end of the sweep, iterate between YFD15Hig
and YFCHigh.

On the ized sweeper, press:

Use the (f) and () keys to select the correct YF_High term and press (Hz/s/ENTER).

. Set the step size to 100. Press (sTEP siZe) (100) (Hz/s/ENTER)

. Use the (ff) and (JJ) keys to adjust the calibration constant for the greatest overall power

in high band without degrading the lowest power point.

. Verify the adjustment by measuring the level of the lowest power point in high band:

Note the level of the lowest point in high band during slow sweep, then increase the sweep
speed. If the power at any point drops more than 0.5 dB below the low power point of the
slow sweep, identify the appropriate YF_High term and repeat the high band adjustment.

8. Reset the start frequency on the synthesized sweeper to sweep its entire frequency range.

10.
11.

12.

13.
14.

. Press and use the ({) and ({) keys to step the sweep time from a 2 second sweep

time to the fastest sweep. In fast sweep no point should drop more than 0.5 dB below the
lowest point during slow sweep. If there is more than 0.5 dB difference, continue on with
the next step of this adjustment. If there is less than 0.5 dB difference, go to “To adjust
the 18 GHz tail.”

Press and use the () key to set the synthesized sweeper to its fastest sweep time.

Select the appropriate term to adjust the high band. If the power drop is in mid band,
adjust YFBHigh. If the power drop is at the start of the sweep, adjust YFWHigh. If the
power drop is at the end of the sweep, adjust YFD2High.

Select opriate term for high band. On the synthesized sweeper, press:

(203) (Hz/s/ENTER)

Use the (1) and ({) keys to select the correct YF_High term and press (Hz/s/ENTER).
Set the step size to 500. Press (STEP siZE) (500) (Hz/s/ENTER)

Use the (1) and ({I) keys to adjust the calibration constant for the greatest overall power
in high band without degrading the lowest power point. :
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15.

Press and use the () and () keys to vary the sweep speed. Note the drop in power
between slow and fast sweep speeds. If the power drops more than 0.5 dB, repeat the
YF_HIgh adjustment and recheck the 15 to 20 GHz adjustment.

To adjust the 18 GHz tail

1.

On the synthesized sweeper, press:

(START) (15) (GHz/dB(m))

. Press and use the (J[) key to set the synthesized sweeper to its fastest sweep time.

3. Note the lowest power point.

. Press

. Press repeatedly. If the lowest power point during single sweep is more than

0.5 dB below the lowest power point in continuous sweep, continue with the next step of
this adjustment. If the power does not drop more than 0.5 dB, go to step 8.

{203) (Hz/s/ENTER)
Use the () and ({[) keys to select ¥FI515Hi and press (Hz/s/ENTER).

6. Set the step size to 200. Press (STEP sizE) (200) (Hz/s/ENTER)

Use the () and () keys to adjust the calibration constant while pressing single trigger
until the lowest single sweep point is no more than 0.5 dB below the lowest point noted in
continuous sweep (step 3).

Figure 2-26 and Figure 2-27 show an example of an instrument before and after a factory
adjustment.

Note If adjusting YFDS15HI will not bring the points within a 0.5 dB difference,

select YODS15HI and adjust this calibration constant while monitoring
A9TP6 until the 0.5 dB difference is achieved.
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XY STORE

. : ) ! N - b, . v ) CONT INUQUS
SRR SRR S R S S T W TN | Sueee

Figure 2-26. 18 GHz Tail Before YFDS15HI Adjustment
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Figure 2-27. 18 GHz Tail after YFSD15HI Adjustment

8. Reset the start frequency on the synthesized sweeper to sweep its entire frequency range.

9. Press and use the () key to set the synthesized sweeper to its fastest sweep time.

10.
11.

12.

13.
14.

Note the lowest power point on the high band portion of the sweep.

Press repeatedly. If the lowest power point during single sweep is more than
0.5 dB below the lowest power point in continuous sweep, continue with the next step of
this adjustment. If the power does not drop more than 0.5 dB, the SAF adjustment is
complete.

Press (sHIFT - (203) (Hz/s/ENTER)

Use the (f) and () keys to select *FI52HIz and press (Hz/s/ENTER).
Set the step size to 200. Press (sTeP s1zE) (200) (Hz/s/ENTER)

Use the (ff) and (J) keys to adjust the calibration constant while pressing single trigger.
When the lowest single sweep point is no more than 0.5 dB below the lowest point noted
in continuous sweep (step 10) the SAF adjustment is complete.

Figure 2-28 shows an example of an instrument after YFDS2HIg was adjusted by the
factory.
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Figure 2-28. Completed YFDS2HIg Adjustment

Adjustment Verification
The following steps verify that the DYO Delay and SAF Tracking adjustments are correct.
1. On the synthesized sweeper, press (PRESET).

2. Set the power level to the maximum leveled power specification for the instrument
model. (Refer to Chapter 17, “Specifications and Options,” in the HP 83751A/B and
HP 83752A /B Synthesized Sweepers User’s Guide if you are unsure of the correct power
level.)

3. Press and use the () key to set the synthesized sweeper to its fastest sweep time.

4. Tterate between continuous and single sweep and observe the display for UNLOCK and UNLEV
annunciators. A correctly adjusted instrument will stay locked and leveled.

To complete the adjustments

1. If these are the last calibration constants you will be adjusting, save the new values in

 (209) (Rz/s/ENTER) (Hz/s/ENTER)

Post-adjustment tests to be performed

Swept Frequency Accuracy
CW Frequency Accuracy
Maximum Leveled Power

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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ALC Detector and Logger (HP 83751A/2A Only)

Description

In this procedure the 10 dB step is calibrated, and the 0 dBm level and the —15 dBm level
are set. All three adjustments are made through calibration constants. The 10 dB step is set

u

sing LBRKpoin, the 0 dBm point is set using LOFFset, and the —15 dBm point is set using

DOFFset.

Recommended equipment

HP 436A/437B/438A power meter
HP 8485A power sensor
HP 8481A power sensor (Option 1ED only)

SYNTHESIZED SWEEPER POWER METER

POWER SENSOR sg4s2ab

Figure 2-29. ALC Detector and Logger Adjustment Setup

To set up the equipment

1

2
3
4

. Power on the synthesized sweeper.
. Connect the equipment as shown in Figure 2-29.
. Preset all instruments and let them warm up for at least 1 hour.

. Zero and calibrate the power meter/sensor.

To enter the calibration constant starting values

1.

On the synthesized sweeper, press:
(sHIFT) (Hz/s/ENTER)

. If you are instructed to enter your password, do so and then press at the za4
CAL ALC selection.

. Use the (D) and (JJ keys until the first calibration constant from Table 2-3 is displayed in
the right-hand display window. Press (Hz/s/ENTER).

. Enter the starting value for that calibration constant using the numeric keypad and press
&)

. Repeat steps 3 and 4 for each calibration constant in Table 2-3.
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Table 2-3. Calibration Constant Starting Values

Calibration Constant | Starting Value
DOFFset 128
LOFFset 128
LBRKpoin 128

To zero the detector array

1.

2.

On the synthesized sweeper, zero the detector flatness array. Press:

(212) (Hz/s/ENTER)
Use the (ff) and () keys to select ZERD DET?y~EHTER and press (Hz/s/ENTER).

The synthesized sweeper automatically zeros the detector flatness array. When the process
is complete the display reads CAL DET ZERDO.

To adjust the log breakpoint (LBRKpoin)

1.

o

Set the synthesized sweeper to a CW frequency of 3 GHz and the power level to 0 dBm.

2. Set the power meter for a relative measurement (zero reference).
3.
4. On the

Set the synthesized sweeper power level to +10 dBm.

th d sweeper, press:

(204) (Hz/s/ENTER)
Use the (ff) and () keys to select the LERKpoin calibration constant and press (Hz/s/ENTER).

6. Use either the front panel knob, the (f] and () keys, or enter values using the numeric

keypad to adjust the log breakpoint for a 10.00 dB step. (Note: The following steps
interact inversely and may require several iterations before the adjustments are complete.)
If the relative value measured is less than 10 dB, decreasing the power meter reading

will increase the actual step size. If the relative value measured is greater than 10 dB,
increasing the power meter will decrease the step size. Increasing the LBRKpoin number
decreases the power meter reading but increases the gain (step size.)

. Repeat steps 1 through 6 until the step equals 10 £0.01 dB.

To adjust the log offset (LOFFset)

. Set the power meter to dB mode.
. Set the synthesized sweeper to a CW frequency of 3 GHz and the power level to 0 dBm. .
. On the i

d sweeper, press:

(SHIFT)

. Use the () and ({) keys to select the LOFFset calibration constant and press (Hz/s/ENTER).

5. Use the front panel knob, the (ff) and ({I) keys, or enter values using the numeric keypad to

adjust the log offset until the power meter displays 0.00 dBm.
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To adjust the detector offset (DOFFset)
1. Set the synthesized sweeper to a CW frequency of 3 GHz.

2. If the synthesized sweeper has Option 1E1 (optional step attenuator), uncouple the
attenuator. Press:

GarD | ® CEETS)

Use the (ff) and ({) keys to select Atten Auta= OFf.

3. On the synthesized sweeper, set the output power to —15 dBm.

4. On the ized sweeper, press:
(204) (Hz/s/ENTER)

5. Use the (ff) and () keys to select the DOFF=et calibration constant and press (Hz/s/ENTER).

6. Use the (f1) and ({J keys to adjust the detector offset calibration constant for a reading on
the power meter as close to —15 dBm as possible (the DAC resolution is approximately
0.03 dB.)

To complete the adjustments

If these are the last calibration constants you will be adjusting, save the new values in
EEPROM by pressing:
- (209) (Hz/s/ENTER) (Hz/s/ENTER)

Post-adjustment tests to be performed

Power Accuracy

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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Description

In this procedure the 10 dB step is calibrated, and the +7 dBm and the —10 dBm levels are
set. All four adjustments are made through calibration constants. The 10 dB step is set using
LBRKpoin, the +7 dBm point is set using LOFFset, the 0 dBm point is set using AMPOffs,
and the —10 dBm point is set using DOFFset.

Recommended equipment

HP 436A/437B/438A power meter
HP 8485A power sensor
HP 8481A power sensor (Option 1ED only)

SYNTHESIZED SWEEPER POWER METER

POWER SENSOR s94520b

Figure 2-30. ALC Detector and Logger Adjustment Setup

To set up the equipment

1

2
3
4

. Power on the synthesized sweeper.
. Connect the equipment as shown in Figure 2-30.
. Preset all instruments and let them warm up for at least 1 hour.

. Zero and calibrate the power meter/sensor.

To enter the calibration constant starting values

. On the d sweeper, press:
. (204) (Hz/s/ENTER)

. If you are instructed to enter your password, do so and then press at the z@4
CAL ALC selection.

. Use the () and () keys until the first calibration constant from Table 2-4 is displayed in
the right-hand display window. Press (Hz/s/ENTER].

Enter the starting value for that calibration constant using the numeric keypad and press

=)

5. Repeat steps 3 and 4 for the first three calibration constants in Table 2-4.

. For th ibration constant in Table 2-4, press:
SHIFT Hz/s/ENTER
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Then repeat steps 2 and 3 to enter the starting value.

Table 2-4. Calibration Constant Starting Values

Calibration Constant | Default Value
DOFFset 128
LOFFset 128
LBRKpoin 128
AMPOfts 7000

To zero the detector array

1. On the synthesized sweeper, zero the detector flatness array. Press:

(212) (Hz/s/ENTER)
2. Use the (f) and () keys to select ZERQ DET?u~ENTER and press (Hz/s/ENTER).

The synthesized sweeper automatically zeros the detector flatness array. When the
procedure is complete the display reads CAL DET ZERL.

To adjust the ampilifier offset
1. On the synthesized sweeper, set the power level to 0 dBm.

2. On the synthesized sweeper, press:

3. Use the () and () keys to select AMFOf = and press (Hz/s/ENTER).

4. Use the (f) and () keys to adjust the AMPOffs calibration constant for a 0 dBm power
meter reading.

To adjust the log breakpoint (LBRKpoin)

1. Set the synthesized sweeper to a CW frequency of 3 GHz and the power level to +7 dBm.
2. Set the power meter for a relative measurement (zero reference).

3. Set the synthesized sweeper power level to +17 dBm.
4

. On the thesized sweeper, press:

Use the (f) and () keys to select the LERKpoin calibration constant and press (Hz/s/ENTER).

6. Use either the front panel knob, the () and () keys, or enter values using the numeric
keypad to adjust the log breakpoint for a 10.00 dB step. (The following steps interact
inversely and may require several iterations before the adjustments are complete.) If the
relative value measured is less than 10 dB, decreasing the power meter reading will increase
the actual step size. If the relative value measured is greater than 10 dB, increasing the
power meter will decrease the step size. Increasing the LBRKpoin number decreases the
power meter reading but increases the gain (step size.)

o
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7. Repeat steps 1 through 6 until the step equals 10 £0.01 dB.

To adjust the log offset (LOFFset)

1. Set the power meter to dB mode.

2. Set the synthesized sweeper to a CW frequency of 3 GHz and the power level to +7 dBm.

3. On the synthesized sweeper, press:

4. Use the (f) and () keys to select the LOFF=s=t calibration constant and press (Hz/s/ENTER).

5. Use the front panel knob, the (ft) and () keys, or enter values using the numeric keypad to
adjust the log offset until the power meter displays +7.00 dBm.

To adjust the detector offset (DOFFset)
1. Set the synthesized sweeper to a CW frequency of 3 GHz.
2. If the synthesized sweeper has Option 1E1 (optional step attenuator), uncouple the

() (Hz/s/ENTER)

Use the (ft) and () keys to select Atten Auto= DFf.

3. On the synthesized sweeper, set the output power to —10 dBm.

4. On the synthesized sweeper, press:

5. Use the () and () keys to select the D:0FF=et calibration constant and press (Hz/s/ENTER).

6. Use the (f) and () keys to adjust the detector offset calibration constant for a reading on
the power meter as close to —10 dBm as possible (the DAC resolution is approximately
0.03 dB.)

To complete the adjustments

If these are the last calibration constants you will be adjusting, save the new values in
EEPROM by pressing:
(209) (Hz/s/ENTER) (Hz/s/ENTER)

Post-adjustment tests to be performed

Power Accuracy

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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ALC Modulator Offset and Gain

Description

In this procedure, the ALC modulation offset and gain calibration constants are adjusted
to linearize the ALC modulator’s response to the ALC power level reference voltage. The
synthesized sweeper is set for a power sweep across the entire leveled ALC range. The
integrator level signal on the ALC board is monitored to verify linearity. If necessary, the
modulator offset values are modified.

Recommended equipment

HP 54111D oscilloscope
HP 10431A 10:1 oscilloscope probe

10:1 PROBE
0SC!I LLOSCOPE
ﬂgwn

> LS B, N

—
L ] 1 J i AUx INTERFACE P12
Q0 DOECO 0 Q0 oCaoo
OO0 DO OO0 D QO QOO
DO DO QDO O OBOVL
H=RI R [o RN Rl = A =1==]=]=] =] o]
a4 -——

sg453ab

Figure 2-31. ALC Modulator Gain and Offset Adjustment Setup

To set up the equipment

1. Power on the synthesized sweeper.

2. Preset all instruments and let them warm up for at least 1 hour.
3. Connect the equipment as shown in Figure 2-31:

a. Connect oscilloscope channel 1 through the 10:1 probe to the “Integrator Out” A9 TP11
and connect the ground lead to A9TP9 “GND.”

b. Connect the oscilloscope trigger 3 input to the rear panel AUXILIARY INTERFACE
connector pin 12 “L Retrace” of the synthesized sweeper.

4. Set the synthesized sweeper CW frequency as follows:
HP 83752A/B: 1 GHz
HP 83751A/B: 3 GHz
5. Set the power level as follows:
HP 83751A/2A: —5 dBm
HP 83751B/2B: 0 dBm
6. On the synthesized sweeper, press: (POWER SWEEP) (GHz/dB(m})

The UNLEV indicator should turn on. If not, increase the power sweep until it does.
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7. Press and use the (ff) key to set the synthesized sweeper to its fastest sweep time.
8. On the oscilloscope, set: .
Display:
Display Mode Repetitive
Averaging off
Screen Single
Graticule Grid
Channel 1:
Display On
Volts/Division 100 mV
Offset As Necessary

Input Coupling dc
Input Impedance 1 MQ

Channel 2:
Display off
Timebase:
Time/Division 1 ms
Delay 0 ms
Delay Ref Left
Sweep Triggered
Trigger: ‘
Trigger Mode Edge
Trigger Src Trig 3

Trigger Level 1.6 V
Trigger Slope Pos

To adjust the band 0 modulator offset and gain

Note For the HP 83751A/B, skip this adjustment and continue with the band 1
adjustment that follows.

1. Center the trace on the oscilloscope as necessary with the channel 1 offset.
2. On the h

3. If you are instructed to enter your password, do so and then press at the
284 CAL ALLC selection.

4. Use the (D) and () keys to select the MOHet calibration constant and press (Hz/s/ENTER).

5. Use the (] and () keys to adjust the modulator offset to minimize the tail at the right
side of the sweep. (See adjustment “A” in Figure 2-32.)

6. On the synthesized sweeper, press (<). .
7. Use the (f) and () keys to select the MGHzt calibration constant and press (Hz/s/ENTER).

ized sweeper, press:
(204) (Hz/s/ENTER)
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8. Use the (1) and ({) keys to adjust the modulator gain to minimize the overall slope of the
‘ trace. (See adjustment “B” in Figure 2-32.)

9. Repeat both adjustments for the flattest trace.

0.00000 s 5.00000 ms 10.0000 ms
Adjusted At Syt N A
Correctly YWV b AL v e
L __aedpanii]
8
! M
\ MM
ja— A —»~
Needs Lt
Adjustment

Ch. 1 100.0 mVolts/div Offset 234.0 mVolts

Timebgse = 1.00 ms/div Delay = 0.00000 s
Memory 6 = 100.0 mVolis/div . Offset = 234.0 mVolts
Timebose = 1.00 ms/div Delay = 0.00000 s
* Polarity may be reversed.

. sg4114ab

Figure 2-32. A and B Adjustments for Offset and Gain

‘ To adjust the band 1 modulator offset and gain
1. Set the synthesized sweeper to a CW frequency of 3 GHz.
2. Center the trace on the oscilloscope as necessary with the channel 1 offset.
3. On the synthesized sweeper, press:
(204) (Hz/s/ENTER)
4. Use the () and ({I) keys to select the MOLow calibration constant and press (Hz/s/ENTER).

5. Use the (f) and () keys to adjust the modulator offset to minimize any tail at the right
side of the trace.

6. On the synthesized sweeper, press (<)

7. Use the (ff) and () keys to select the MGLow calibration constant and press (Hz/s/ENTER).

8. Use the (ff) and () keys to adjust the modulator gain to minimize the overall slope of the
trace.

9. Repeat both adjustments for the flattest trace.
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To adjust the band 2 modulator offset and gain
1. Set the synthesized sweeper to a CW frequency of 15 GHz.

2. Center the trace on the oscilloscope as necessary with the channel 1 offset.

3. On the ized sweeper, press:
(204) (Hz/s/ENTER)

4. Use the () and () keys to select the MOHizh calibration constant and press (Hz/s/ENTER).

5. Use the () and (D keys to adjust the modulator offset to minimize the tail at the right
side of the trace.

6. On the synthesized sweeper, press (<)

7. Use the (f) and (D) keys to select MGHigh and press (Hz/s/ENTER).

8. Use the () and () keys to adjust the modulator gain to minimize the overall slope of the
trace.

9. Repeat both adjustments for the flattest trace.

To complete the adjustments

If these are the last calibration constants you will be adjusting, save the new values in
EEPROM by pressing:
(209) (Hz/s/ENTER) (Hz/s/ENTER)

Post-adjustment tests to be performed

Power Accuracy
Maximum Leveled Power

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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Scalar Pulse Symmetry

Description

In this procedure scalar pulse symmetry is adjusted by setting the pulse duration to a 50%
duty cycle or a —3 dB level.

Recommended equipment

HP 436A/437B/438A power meter
HP 8485A power sensor
HP 8481A power sensor (Option 1ED only)

SYNTHESIZED SWEEPER POWER METER
e

POWER SENSOR

sg452ab

Figure 2-33. Scalar Pulse Symmetry Adjustment Setup

To set up the equipment

Power on the synthesized sweeper.

Preset all instruments and let them warm up for at least 1 hour.
Zero and calibrate the power meter/sensor.

Set the cal factor for 10 GHz.

Connect the equipment as shown in Figure 2-33.

Set the synthesized sweeper to a CW frequency of 10 GHz and a power level of 0 dBm.

N ok e N

Set the power meter for a relative measurement.

To adjust the PW scalar calibration constant

1. On the synthesized sweeper, turn on scalar pulse modulation. Press (PULSE MODE). Press
this key repeatedly until Fulze=Scalar is displayed.

d sweeper, press:

3. If you are instructed to enter your password, do so and then press at the
2@4 CAL ALC selection.

4. Use the () and () keys to select the PHSCalar calibration constant and press (Hz/s/ENTER).

5. Adjust the calibration constant with the ({f] and (J) keys until the power meter reads as
close to —3 dB as possible.
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To complete the adjustments .

If these are the last calibration constants you will be adjusting, save the new values in
EEPR

(209) (Hz/s/ENTER) (Hz/s/ENTER)

Post-adjustment tests to be performed

None

What to do in case of difficulty
Refer to Chapter 5, “Troubleshooting.”
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Power Flatness

Description

This procedure is used to adjust the internal detector flatness and the unleveled flatness. It
should be performed on all instruments except those with Option 1ED.

In this procedure the HP 8485A power sensor is calibrated for two additional frequencies,
10 MHz and 20 MHz, using an HP 3325A synthesizer and an HP 8482A power sensor. The
cal factors are then loaded into the HP 437B power meter. The adjustment is performed by
connecting the HP 8485A to the synthesized sweeper’s RF output and connecting an HP-IB
cable between the power meter and the synthesized sweeper. (No other HP-IB connection is
allowed during this adjustment.)

Recommended equipment

HP 437B or HP 70100A power meter

HP 3325A synthesizer/level generator (10 MHz signal source)
HP 8485A power sensor

HP 8482A power sensor

To calibrate the power sensor at 10 MHz and 20 MHz (HP 83752A/B only)

SYNTHES | ZER
POWER METER FUNCTlON GENERATOR

HP84BSAﬁ ﬁ HP8482A

POWER SENSORS

sg454ab

Figure 2-34. Power Sensor Calibration Setup

Preset all instruments and let them warm up for at least 1 hour.

Zero and calibrate the HP 8482A power sensor.

Set the cal factor for 10 MHz.

Connect the HP 8482A power sensor to the synthesizer as shown in Figure 2-34.
Set the synthesizer to 10 MHz, 0 dBm, 20 MHz sine wave.

On the synthesizer, use the (f) key to set the power meter reading to 0.00 dBm.
Replace the HP 8482A power sensor with the HP 8485A.

Zero and calibrate the power sensor.

© %0 NSO DD

Connect the power sensor to the synthesizer.

Adjustments 2-65



Power Flatness

10. On the power meter select dBm/watts. Write down the mW value as the cal factor for

10 MHz.
Example: mW=982 Cal factor=98.2

10 MHz Cal Factor
11. Repeat steps 2 through 10 for 20 MHz.
20 MHz Cal Factor

To set up the equipment

HP 1B

POWER METER

POWER SENSOR sg455ab

Figure 2-35. Power Flatness Adjustment Setup

1. On the power meter, select the HP 8485A power sensor.

2. Enter the cal factors for each frequency point. For the HP 83752A /B, use the cal factors
just determined for 10 and 20 MHz.

3. Connect the power meter/sensor to the synthesized sweeper as shown in Figure 2-35.

4. On the hesized sweeper, select the correct power meter. Press:
SHIFT) | Hz/s/ENTER

Use the (f) and () keys to select either the HP 437B or the HP 70100A power meter.
(These are the only power meters that can internally store the power sensor cal factors.)

5. On the synthesized sweeper, press to return to menu item special 12. Press the (f) key
to select menu item 13 Fower Meter Address and press (Hz/s/ENTER). If necessary, change
the power meter address.

Note The power meter default address is 13.
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To calibrate the internal detector flatness

. On the. ized sweeper, press:
(311) (Hz/s/ENTER)
. If you are instructed to enter your password, do so and then press at the

=11 ADJUSTHMEMTS selection.

. Use the (ff) and () keys to select Int D=t and press (Hz/s/ENTER).

The synthesized sweeper will now step through each frequency, calibrating and storing
power flatness information. The adjustment is complete when the display returns the start
and stop frequencies.

To calibrate the unleveled flatness

1.

On the synthesized sweeper, press:

(SHIFT) (311} (Hz/s/ENTER)

. If you are instructed to enter your password, do so and then press at the

211 ADJUSTMEHTS selection.

. Use the (ff) and ({) keys to select Unlewel and press (Hz/s/ENTER).

The synthesized sweeper will now step through each frequency, calibrating and storing
power flatness information. The adjustment is complete when the display returns the start
and stop frequencies.

Post-adjustment tests to be performed

Power Flatness
Power Accuracy

What to do in case of difficulty

1.
2.
3.

Ensure that the cal factors are loaded into the power meter.
Verify that you are using an HP 437B or and HP 70100A power meter.

Type-N connectors are not specified above 18 GHz.
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Description

In this procedure firmware is downloaded from the “Firmware Upgrade Disks” to the
synthesized sweeper. A disk drive is connected to the synthesized sweeper via HP-IB. (No
other connections on the HP-IB are allowed.) The automated procedure for downloading the

firmware is activated through a function.

Recommended equipment
HP 9122D disk drive

SYNTHESIZED SWEEPER
—_ o,
DISC DRIVE
L J 1 ]
22 28228 B 52883 (HP=1B )
88 88835 8 88283 0, ==
" -—

sg436ab

Figure 2-36. Downloading Firmware Equipment Setup

To set up the equipment

1. Connect the equipment as shown in Figure 2-36. No other connections on the HP-IB are
allowed.

2. Turn power on to both instruments.

3. Insert both firmware disks into the disk drive.

To download the firmware

1. On th ized sweeper, press:
(309) (Hz/s/ENTER)

2. If you are instructed to enter your password, do so and then press at the @3
MEWM FIRMMARE selection.

The display will read HEW FMWR 7y~ ENTER

3. Press (z/s/ENTER) to start downloading firmware. If you have decided not to download
firmware, press any key except (Hz/s/ENTER).

When the procedure is complete the left display shows the start and stop frequencies and
the right display shows the new firmware revision.
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Post-adjustment tests to be performed

None

What to do in case of difficulty

1.

If you are downloading firmware into an instrument with a display or keyboard that is not
functional, set up the equipment as in this procedure. Power off the synthesized sweeper
and open switch position 5 on A451 (move the switch down). The firmware will download
automatically. After the procedure is finished, power off the synthesized sweeper and close
switch position 5.

. If you are using a disk drive with only a single drive, be sure to insert disk number one into

the drive first. The display will prompt you to remove the first disk and insert the second
disk.

. If you had not inserted the disks into the disk drive before you initiated the downloading

procedure, an error message will indicate that no disks are found. Power off the
instrument, insert the disks, and restart the downloading procedure.

. Make certain that the disk drive is the only thing connected on the HP-IB.
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Automated Tests

The HP 83750 Series Service Support Software disks contain the program and supporting
files necessary to run the automated tests for your synthesized sweeper. The HP8375x A/B
Performance Test Program consists of performance verification and adjustment routines.
These automated tests round out the course of performance verification and adjustment
procedures described in chapters 1 and 2. They are designed to be done quickly, to use
minimal test equipment, and to give you confidence that the instrument is working properly.

These tests are automated and computer-controlled; the performance test program takes
you through each step of the process, and tells you how and when to connect the necessary
equipment.

What you'll find in this chapter

m How to install and use the service support software.
m What equipment is required to perform the automated tests.

m What each automated test does.
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Required test equipment

To perform all of the automated tests, you must have all the test equipment listed in
Table 3-1—either the default model or a supported alternate—and all the accessories listed in
Table 3-2. The service support software supports only the recommended test equipment.

Table 3-1. Required Test Equipment

Required Equipment | Default Model Supported Alternates
Power Meter HP 438A HP 436A, HP 70100A
Low Power Sensor* HP 8485D HP 8487D
Power Sensor HP 8485A HP 8487A
DVM HP 3456A HP 3458A, HP3457A, HP 70110A
* Option 1E1 only.

Table 3-2. Required Accessories

Required Accessory Model
Precision 30 dB Attenuator* HP 11708A
20 dB Attenuator! HP 8493C Opt. 010

* Option 1E1 only.
t Used as a 50 ohm termination for the RF output.

Computer keyboard compatibility and mouse operation

These instructions are based on an HP 9000 Series 200 or 300 controlier with an HP 46021A
keyboard. The service support software supports several input devices; it will detect the
keyboard you are using and will display the appropriate key commands. However, keystrokes
and text differences may appear in the softkeys and menus displayed on-screen. If you are
using an HP 98203C keyboard, see “Using an HP 98203C keyboard with a Series 200 or 300
computer”, below.

Using an HP 46021A keyboard with a Series 300 computer

If you use an HP 46021A keyboard (ITF keyboard) with a Series 300 computer, the service
support software will assume you have a mouse or a trackball. See “Using a mouse with a
Series 300 computer”.

m To highlight your preference, press the (A) or (¥) keys.

» To choose the highlighted item, press (Select). To save your choice and return to the menu,
press (Return).
w To exit the menu, press (v).
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Using an HP 98203C keyboard with a Series 200 or 300 computer
If you use an HP 98203C (Nimitz) keyboard, the equivalent keys are:

HP 46021A Keyboard HP 98203C Keyboard*
(home) (Enter) or (Continue)
* Keystrokes are identical on the Series 200 keyboard.

m To highlight an item in the menu, use (4) and (¥), or turn the keyboard knob.
s To choose the highlighted item, press (ENTER).

and press (Retun). If neither

® To exit the menu, highlight
displayed, press to exit.

Using a mouse with a Series 300 computer
The service support software displays the choices available in each menu screen.
@ Slide the mouse up or down to highlight your preference.

m To choose the highlighted item, press the left-hand button on the mouse or slide the mouse
to the right.

nor

m To exit the menu, press f they are displayed in a menu. If neithe

s displayed, slide the mouse to the left to exit.
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Step 1. Set up the hardware for automated testing

To run the service support software, you’ll need an HP 9000 Series 200 or 300 computer, with:

— ®m B Ean

at least 2.5 to 4 megabytes of RAM (depending on the display configuration)
an HP-IB interface

a 3.5 inch double-sided flexible disk drive

a hard disk drive with 4 megabytes available space (optional)

Connect the synthesized sweeper to the computer port.
w If the computer has an HP 98624A HP-IB interface:
a. Connect your synthesized sweeper to the port labeled HP-IB SELECT CODE 8.

b. Check that the address switch on the HP 98624A HP-IB interface matches the HP-IB
controller device address.

c. If necessary, refer to the HP 9000 Series 200/300 Peripheral Installation Guide,
Volume I

m If the computer has an HP-IB interface other than an HP 98624A:
a. Connect the synthesized sweeper to the port labeled HP-IB SELECT CODE 7.

Connect the HP-IB cables from the test equipment to the computer’s HP-IB SELECT
CODE 7 port.

If you’re using an external disk drive, connect its HP-IB to the HP-IB SELECT CODE 7
port on the computer, using a 0.5 meter HP-IB cable (HP 10833D, or a similar cable).

Occasionally disk drives exhibit unpredictable behavior when sharing the HP-IB with
instruments. If this happens, connect the disk drive to a separate HP-IB interface.

Set the external test equipment and the synthesized sweeper line switches to ON. Allow the
equipment to warm up as specified for the automated tests.

. Turn on the computer (and the external disk drive).

Loading BASIC and BIN files

To load and run the service support software, you must have a BASIC programming language
and the appropriate binary files loaded in the computer.

1. Load BASIC 5.13 or later, with the BIN files listed below, into the HP 9000 Series 200 or
300 computer. If necessary, refer to an HP BASIC reference manual.
Table 3-3. Required Bin Files

CLOCK pcomm’ GRAPHX MAT

CRTA DISC HFS* MS .

CRTB EDIT HPIB PDEV+

CRTX ERR 10 SrMT

CS80 GRAPH KBD XREF*

* Optional: required only for HFS (hierarchical file system) environment.
¥ Optional: required only for SRM (shared resource management) environment.
i Optional: required only for DEBUG.
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Step 2. Install the HP 83750 Series Service Support Software on an
SRM or HFS hard disk

Note We recommend you install the service support software on, and run the tests
from, a hard disk drive. If you want to run the tests from a flexible disk drive,
see “Optional: Run the service support software from flexible disks”.

This step is a general procedure for installing the service support software on an SRM
(shared resource manager) or HFS (hierarchical file structure) hard disk system. For detailed
information on creating directories and copying files, refer to the appropriate SRM or HFS
hard disk manuals.

The service support software for the HP 83750 series synthesized sweeper comprises these files:

Disk 1 INSTALL
CSUBS
UT_SUBSO
CSUBS6
CSUBS6_UX
CUSBS5_UX
0PV

Disk 2 C_TSCRIPT
oPVvV_2
TSCRIPT
TESTINFO
OPTIONS
INFO
MUT_INFO
ADDR_DEFS
STE_INTFC
UT_SUBSO

Note If a disk is damaged or altered, it can’t be ordered individually; you must
order the entire set of disks to replace any one disk. If you will be running the
service support software from an SRM or HFS hard disk (the recommended
process), the files you install on the hard disk will be your backups. Keep the
original disks in a safe place.

Assign the MSI
1. Insert disk 1 of the service support software in the disk drive.
2. Assign the MSI (mass storage is:) to the 3.5 inch double-sided flexible disk drive and press
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For example, to assign MSI to a hard disk drive with an address of 700, type:
MSI "“:,700,0"

Copy the program files onto the hard disk

3. Type LOAD "INSTALL",1

4. Press (Return).

5. The program will prompt you to enter the MSVS (mass storage volume specifier) of your
flexible disk drive. Enter the address and press (Return).
For example:

: ,700,1

6. The program will prompt you to enter the MSVS of your hard disk. Enter the address and
press (Return).

7. The program will prompt you for the directory path where you want to install the service
support software.
/0PV9000/SO0URCES/8375X/ is the default; if you want the software installed in another
directory, substitute that path for the default path shown on the display. Press (Retun).

Note The default shows leading and trailing slashes. Be sure your directory path

contains these slashes.

8. When prompted, remove disk 1 and insert disk 2. Press
If you have an HP 46021A keyboard, and th softkey does not appear on the
display, press (Menu). If you have an HP 98203C keyboard, refer to “Using an HP 98203C
keyboard with a Series 200 or 300 computer”.

9. Continue at “Step 3. Load the HP8375x A/B Performance Test Program”.

Optional: Run the service support software from flexible disks

Note If a disk is damaged or altered, it can’t be ordered individually; you must

order the entire set of disks to replace any one disk. If you will be running the
software from flexible disks, the installation routine will prompt you to make
backup copies of the program disks.

Initialize new disks

1.

Before making backup copies of the service support software on new flexible disks, you
must initialize the disks.

For example:
INITIALIZE ":,700,0",2,3

You must use format option 3, but the MSVS and interleave factor are specific to your
system.
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Assign the MSI
2. Insert disk 1 of the service support software in the disk drive.
3. Assign the MSI (mass storage is:) to the drive you will use as the default drive.
For example:
MSI ":,700,0"
Make working copies of service support software disks
4. Type LOAD "INSTALL",1 and press (Return).

5. The program will prompt you when to insert the initialized disks. When you have created
the working disks, store the original service support software disks in a safe place.

Load and run the HP8375x A/B Performance Test Program
6. Type LOAD "OPV",1 and press (Return).
7. When prompted, remove disk 1 and insert disk 2. Press

If you have an HP 46021A keyboard, and the ¢ - softkey does not appear on the
display, press (Menu). If you have an HP 98203C keyboard, refer to “Using an HP 98203C
keyboard with a Series 200 or 300 computer”.

8. Continue at “Step 4. Enter information about your synthesized sweeper”.

9. When the information about the UUT is correct, press (3).
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Step 3. Load the HP8375x A/B Performance Test Program .
1. Assign the MSI (mass storage is:) to the directory path where the program is installed.
For example:
MSI *:,700,0"
2. Type LOAD "OPV",1 and press (Return).

3. The program will prompt you to insert disk 2, press
disk.

4. A menu will appear prompting you to choose between various model numbers. Make your
selection by using the (¥) and (A) keys to highlight the desired model number.

5. Press (Select).

after you have inserted the

= SPECIFIC MODEL? =

HP83751B
HP837524
HP83752B
. J
Note The Help utility for this software is inoperable. .

Leaving the HP8375x A/B Performance Test Program

To stop a test, to back up a menu screen, or to exit the performance test program, press (¥).
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Step 4. Enter information about your synthesized sweeper

To ensure that test records are accurate and that the correct tests are performed, you’ll need
to enter complete information about the synthesized sweeper you're testing—the unit under
test (UUT).

2
3.
4

. When all the information is correct, press to continue to the next test.

UUT: HP 83751A ===

ADDRESS TYPE

HP-IB
ADDRESS 719
CONTROLLER
OPTIONS
TEMPERATURE 23.0 DEG C
HUMIDITY 50.0 Y%

L LINE FREQUENCY 60 Hz

Press to selec

. Type the instrument’s entire ten-digit serial number and press (Return).

Review the other items in the list to determine if the information needs to be changed.

Note

Use the left and right arrow keys (¥) and (&) to highlight an item, then press

to move to the data line in the right-hand column. Press to save
the selected data and to return to selection mode. Press to continue to the

next menu screen.

Changing the default HP-IB address for the UUT

If your synthesized sweeper is set to an address other than the factory preset address of 719,
you may modify the software to use the synthesized sweeper’s actual address.

UUT: HP 837514

SERIAL NUMBER  0000A00000
ADDRESS HP-IB

719
CONTROLLER
OPTIONS
TEMPERATURE 23.0 DEG C
HUMIDITY 50.0 Y
LINE FREQUENCY 60 Hz
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5. Use (4) or (v) to highlight

column.

6. Use (@) or (3) to move the cursor to the digit you want to change, then use (¥) or (&) to

change the number.

7. Press (Return).

8. Review the other items in the list to determine if the information needs to be changed.

9. When all the information is correct, press to continue to the next test.

Entering the option of the UUT

If your synthesized sweeper is an Option 1E1 or 1ED, it must be entered so that the correct

tests are performed.

Press to move the cursor to the right-hand

~

SERIAL NUMBER
ADDRESS TYPE
ADDRESS
CONTROLLER

TEMPERATURE
HUMIDITY
LINE FREQUENCY

UUT: HP 83751A
0000400000
HP-IB

719

23.0 DEG C
50.0 %
60 Hz

11. Use (¥) or (A) to highlight the desired option, then press to change the “NO” to a

“YES »” .

12. When all the information is correct, press to continue.
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Changing the temperature setting

If you are running the service support software from a hard disk, you may enter the ambient
temperature of the area in which the synthesized sweeper is operating. This temperature data
becomes part of the test record.

13.

14.

15.
16.
17.

== == UUT: HP 83751A ==s=s======s====
SERIAL NUMBER  0000A00000
ADDRESS TYPE  HP-IB

ADDRESS 719
CONTROLLER
0 1E1

\T 23.0 DEG C
HUMIDITY 50.0 %
LINE FREQUENCY 60 Hz

4 J

Use () or (¥) to highlight Press to move the cursor to the

right-hand column.

The default temperature is 23.0 degrees Celsius. Record the temperature only in degrees
Celsius.

Use (€) or (3) to move the cursor to the digit you want to change, then use (¥) or (a) to
change the number.

Press (Return).

Review the other items in the list to determine if the information needs to be changed.

When all the information is correct, press to continue to the next test.

Changing the humidity setting

If you are running the service support software from a hard disk, you may enter the humidity
of the area in which the synthesized sweeper is operating. This humidity data becomes part of
the test record.

------ UUT: HP 83751A s========
SERIAL NUMBER  0000A00000
ADDRESS TYPE  HP-IB

ADDRESS 719
CONTROLLER
OPTIONS 1E1

23.0 DEG C
1 50.0 Y
LINE FREQUENCY 60 Hz
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18.

19.

20.
21.
22.

Use (&) or (¥) to highligh Press to move the cursor to the right-hand
column.
The default humidity is 50 percent.

Use (€) or (B) to move the cursor to the digit you want to change, then use (¥) or (4) to
change the number.

Press (Return).

Review the other items in the list to determine if the information needs to be changed.

When all the information is correct, press to continue to the next test.

Selecting the line frequency

If you are running the service support software from a hard disk, you may enter the power line
frequency the synthesized sweeper is using. This line frequency data is recorded with the test

record.
' n
“““ UUT: HP 83751A
SERIAL NUMBER 0000A00000
ADDRESS TYPE HP-IB
ADDRESS 719
CONTROLLER
OPTIONS 1E1
TEMPERATURE 23.0 DEG C
50.0 ¥
60 Hz
400 Hz
q J
23. Use (a) or (¥) to highlight Press to display the selection list.

24,

25.
26.

The default line frequency is 60 Hz.

Use (A) or (v] to highlight the line frequency you are using, then press to select
that frequency.

Review the other items in the list to determine if the information needs to be changed.

When all the information is correct, press to continue to the next test.
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Step 5. Select where you want to direct the test results

The test results may be printed on the computer’s printer, displayed on the computer’s CRT,
or not displayed at all. You may choose how you want to output these test results. The

Where should test results be directed?
PRINTER
NO OUTPUT

1. Use (¥) and (&) to direct test reports to the computer’s display (the CRT) or to the printer,
or to omit the report. You may choose only one output option.

2. Press (Return).

The performance test program will take a few moments to check equipment needed for the
tests, then will display the default equipment and accessories required.

Sending graphics to the printer

Some automated tests plot graphics to the CRT during the test routine. A hardcopy of these
graphics can be obtained by pressing:

Note On an HP 46021A keyboard
the right side of the keyboard.

s the second unmarked key from
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Step 6. Verify the test equipment

- A
EQUIPMENT USED (MODEL/ADDRESS):
HP34564A 722
HP4384A 713
HP8485A NONE
HP8485D NONE
e —

m If the model numbers and addresses shown on your display match the model numbers and
add of your test equipment, go on to “Step 7. Verify the accessories”. Highlight

on the display, then press (Return).

m If the model numbers and addresses in this display do not match the model numbers and
addresses of your test equipment, either:

A. change your equipment and its addresses to conform to the list,
or

B. modify the default equipment list by editing the TSCRIPT file.

Changing the default test equipment and addresses by editing
TSCRIPT

Table 3-4 lists the test equipment needed, the variable name by which it is listed in the
TSCRIPT file, the default model, and models that may be substituted.

Use this procedure if your test equipment model numbers and addresses are different from the
default test equipment. This service support software supports only the equipment shown in
Table 3-4.

To perform this procedure, you must have BASIC 5.13 or above, with the binary language
extensions specified in Table 3-3 installed on your computer.

The TSCRIPT file contains the model numbers and HP-IB addresses of the test equipment
and the test accessories required for each automated test. In this procedure, you will copy,
edit, save, and run the TSCRIPT file.

Print the default equipment list.

1. If you have a printer connected to your computer, you can print the default test
equipment list when you are in the test equipment menu screen. To print the list:

a. Use (v) to highlight
b. Press (Return).
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Exit the HP8375x A/B Performance Test Program.
2. Use (4] to select

3. Press (Return). This displays the accessories required menu.
4. Press again. This displays the automated test menu.
5

. Press (¥). You will be asked if you wa
1 Press (¥) to highlight

on the display.

quit the Test Executive program. The default

selection i

6. Press again. This will end the performance test program.
Make a backup copy of the TSCRIPT file.
7. Using BASIC, make a copy of TSCRIPT. For example, type:
COPY "TSCRIPT:,700,0" TO "TSCRIPT_BK:,700,0
Load the TSCRIPT file.

8. Type GET "TSCRIPT" and press (Rewrn). Wait for the asterisk in the lower right-hand
corner of the display to disappear.

9. Type EDIT and press (Return). Wait for the TSCRIPT file to appear on the display.
Edit the test equipment and HP-IB address lists.

10. Scroll to CALIBRATION_STANDARDS(. This section of the TSCRIPT file shows the default
list of test equipment. The variable names with corresponding descriptions are shown in
Table 3-4.

Note Be careful to edit only the suggested sections, and only in the method
described. If the performance test program doesn’t run as expected after
you have edited TSCRIPT, you may have deleted or modified a character
accidentally (for example, the right parenthesis that separates test
descriptions).

If you can’t identify the cause of the problem, make a new copy of TSCRIPT
from the backup copy you created in substep 7, and start again from
substep 8.

Table 3-4. Test Equipment Variable Names

Variable Description Default Alternate
Name Model Models

PM Power meter HP 438A HP 70100A

HP 436A
LPSENS Low-power sensor HP 8485D HP 8487D
SENSOR Power sensor HP 8485A HP 8487A
DVM Digital voltmeter HP 3456A HP 3458A

HP 3457A

HP 70110A
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11.

12.

Edit the default list of test equipment as needed. Press to save the change.

The performance test program uses TSCRIPT to identify the test equipment. The program
designates the first model number following the variable name as the default instrument.
The program ignores all but the first model number listed after the variable name; other
model numbers are listed for reference only.

Therefore, to select a different instrument as the default, you must change the variables
line so the new model number follows the variable name. For example, to substitute an
HP 8487A power sensor for the default HP 8485A power sensor:

Scroll to the variable line for the power sensor:
SENSOR (HP8485A HP84874)
You may make the change in either of two ways:
A. Replace the model by typing the new model number over the old. The result is:
SENSOR (HP8487A HP84874)
or

B. Move the selected model number to the position following the variable name, leaving
the list of model numbers intact but changing its order. The result is:

SENSOR (HP8487A HP84854)

Scroll to the DEFAULT_ADDRESSES ( section of the file and edit the equipment addresses
using the same method.

Valid addresses are 00 to 20, and 22 to 30; address 21 is reserved for the controlling
computer. Valid select codes are 0 through 5, and 7 through 9; the default is 7. Do not
set the equipment addresses to any addresses used by the unit under test.

Save the TSCRIPT file and restart the performance test program.

13.

14.

15.

To save the edited TSCRIPT file:
a. Press (Stop).
b. Type RE-SAVE "TSCRIPT" .

c. Press (Return). Wait for the asterisk (*) in the lower right-hand corner of the display to
disappear.

Type LOAD "C_TSCRIPT",1 and press (Return). Wait for the asterisk to disappear.

When Done. appears on the computer display, you may load the performance test
program and run the tests.

Continue at beginning of the performance test program. Refer to
“Step 4. Enter information about your synthesized sweeper”.
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‘ Step 7. Verify the accessories

ACCESSORIES USED:
HP 11708A Precision 30dB Attenuator
HP 8493C 20dB Attenuator

1. Make sure you have these accessories.

and press (Return).
and press to go on to “Step 8. Run the automated tests”.

2. To print a copy of this list, highlight |

3. Highlight
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Step 8. Run the automated tests

TEST LIST

Power Clamp Cal
Atten Verification
Atten Flatness Adj
Get Cal Constants

1. Use (¥) and (&) to highlight a test.

The first item listed, “Initial Setup,” is not a test, but must be run when you begin the
performance test program.

2. Press (Return). If the following message is displayed, enter the password and press (Return).

Please enter the password to disable the EEPROM write protection
for the Power Clamp, Frac-N, and Attenuator Flatness adjustments.

Note If the default password is being used, the above message will not be displayed
and the program will proceed to the selected automated test. For information
on using the password, refer to Chapter 8, “Service-Related Special Menus.”

3. Follow the instructions on your display to set up the test equipment for each test.
Refer to “What the tests do” at the end of this chapter for descriptions of each test.

4. Repeat steps 1, 3 and 4 until you have completed each automated test.

Note You may select any test, in any order, from the test menu. You do not have
to perform all the measurements within the selected test; you may quit at any
time by pressing (). However, the program will not print a record of the
completed measurements unless you complete the entire test sequence.

If you abort the test sequence and want to continue using the performance test
program, you must reload the program and repeat the initial setup process.
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‘ If a measurement fails

If the synthesized sweeper fails to pass any part of a test, you will be given the option to
repeat the measurement, to continue to the next test, or to abort the test.

Measurement FAILED--do you want to repeat it?

ABORT

Quitting the HP8375x A/B Performance Test Program

When the tests are finished (or at any time during the test process), leave the performance
test program by pressing (vJ.

Quit the Test Executive program?

YES

‘ 1. The default is

2. Press (Return).
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What the tests do

Initial Setup

Initial Setup is not a test; it must be run once when you begin the performance test
program.

Calibrate FRAC-N VCO

The Calibrate FRAC-N VCO software routine calculates the data necessary for pretuning the
fractional-N VCO so that the effect of frequency transients are minimized at the start of
sweep. This improves the swept frequency accuracy of the synthesized sweeper.

Equipment used:

s DVM

Power Clamp Cal

The Power Clamp Cal software routine calculates the data necessary to allow the synthesized
sweeper to achieve the maximum leveled power obtainable before taking control away from the
ALC. This prevents the adverse effects (such as power reversal and squegging) that can occur
when the power level nears its maximum capability.

Equipment used:

m 20 dB Attenuator (used as a 50( termination)

Atten Verification

The Atten Verification automated performance test verifies the power accuracy and flatness
of the low-level power settings provided by the step attenuator in synthesized sweepers having
Option 1E1. The test can also be used to verify the power at 0 dBm and —10 dBm on
standard models.

Equipment used:

a Power Meter

m Power Sensor

m Low-power Sensor

m Precision 30 dB Attenuator

Atten Flatness Adj (Option 1E1 only)

The Atten Flatness Adj software routine calculates the data necessary to correct the power
output for each of the calibration frequencies at each attenuator setting on synthesized
sweepers having Option 1E1. The test ensures flat and accurate power regardless of the
attenuator setting.

Equipment used:

m Power Meter

m Power Sensor

m Low-power Sensor

m Precision 30 dB Attenuator
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. Get Cal Constants

The Get Cal Constants software routine simply downloads the calibration data currently
stored in RAM. This allows the user to view, or print the saved information.
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Disassembly Procedures

This chapter provides disassembly and reassembly procedures for the following assemblies.
Figure 4-1 identifies most of the following major assemblies in the synthesized sweeper:

m fuse

m top cover

m bottom cover

m side covers

m portable cover (Option AX2)

s card cage cover

m fan cover

w fan

m front panel

m rear panel

m power supply

m 10 MHz standard (Option 1E5)

m RF deck

m RF deck semi-rigid cables

s motherboard

Warning This instrument has been designed in accordance with international safety
standards, however only a skilled person who is aware of the hazards
involved should disassembile this instrument. Voltages in the instrument can,
if contacted, cause personal injury; be extremely careful. Capacitors may be
charged even if the instrument has been disconnected from line power.

Caution Perform the following procedures only at a static safe work station. The

attenuators and printed circuit assemblies in this instrument are very sensitive
to static electricity damage. Wear an anti-static wrist strap that is connected
to earth ground.

The following tools are required for disassembling and reassembling the instrument:

T-10 TORX screwdriver
T-15 TORX screwdriver
small slot screwdriver

m coax extractor tool
= 5/16 inch open-end wrench

#2 pozidrive

5 mm hex-nut driver
5.5 mm hex-nut driver
long nose pliers

7 mm hex-nut driver
3/32 inch hex-key driver
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m 9/16 inch hex-nut driver
m soldering iron

The following hardware is required for motherboard reassembly:

m M4 x 0.70, 6 mm long, patch lock, pozidrive screws. A quantity of 26 is required. (HP part
number 0515-0898)
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Figure 4-1. HP 83750 Overview
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Fuse Disassembly

Disassembly

1. Disconnect the ac power cord.

2. Use a small slot screwdriver to pry open the fuse holder. (See Figure 4-2.)

3. Replace the blown fuse with a 6.3A 250V F fuse (HP part number 2110-0703).

INSERT SCREWDRIVER
PRY OPEN

FUSE IN USE
SPARE FUSE

FORMAT48

Figure 4-2. Fuse Removal
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Top Cover Disassembly and Reassembly

Disassembly
1. Use a T-15 TORX driver to remove the two upper standoffs from the rear panel.
2. Use a T-15 TORX driver to loosen the screw in the center of the back edge of the cover.

3. Carefully slide the cover toward the back of the instrument to remove it.

Reassembly

1. Carefully slide the cover back on the instrument, ensuring that the cables don’t get pinched
as the cover slides forward.

2. Use a T-15 TORX driver to tighten the screw in the center of the back edge of the cover
(recommended torque is 21 in-1b).

3. Use a T-15 TORX driver to replace the two upper standoffs on the rear panel.
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Bottom Cover Disassembly and Reassembly

Disassembly

1. Use a T-15 TORX driver to remove the two lower standoffs from the rear panel.

2. Remove the 4 feet on the bottom of the instrument.

3. Use a T-15 TORX driver to loosen the screw in the center of the back edge of the cover.
4

. Slide the cover toward the rear of the instrument to remove it.

Reassembly
1. Slide the cover back on the instrument.

2. Use a T-15 TORX driver to tighten the screw in the center of the back edge of the cover
(recommended torque is 21 in-lb).

3. Attach the 4 feet to the bottom of the instrument.
4. Use a T-15 TORX driver to replace the two lower standoffs on the rear panel.
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Side Cover Disassembly and Reassembly

Disassembly

Removing the right side cover

To remove the right side cover (when facing the front of the instrument):

1. Use a T-15 TORX driver to remove the two right-side standoffs from the rear panel.
2. Use a T-15 TORX driver to loosen the screw from the center back of the side cover.

3. Slide the side cover toward the rear of the instrument to remove it.

Removing the left side cover
To remove the left side cover (when facing the front of the instrument).
1. Use a T-15 TORX driver to remove the two left-side standoffs from the rear panel.

2. Use a T-15 TORX driver to remove the two screws which attach the strap assembly to the
left side cover.

3. Slide the side cover toward the rear of the instrument to remove it.

Reassembly

Replacing the right side cover
To replace the right side cover (when facing the front of the instrument):
1. Slide the right side cover back on the instrument.

2. Use a T-15 TORX driver to tighten the screw in the center of the back of the cover
(recommended torque is 21 in-lb).

3. Use a T-15 TORX driver to replace the two right-side standoffs on the rear panel.

Replacing the left side cover

To replace the left side cover (when facing the front of the instrument).
1. Slide the left cover back on the instrument

2. Reattach the strap assembly with the two screws.

3. Use a T-15 TORX driver to replace the two left-side standoffs on the rear panel.
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Portable Cover Disassembly and Reassembly (Option AX5)

Disassembly
1. Remove the front cover of the instrument.

2. Use a T-15 TORX driver to remove the four screws holding on each of the two rear
standoffs.

3. Loosen the two TORX screws that secure the rear of the portable cover to the rear frame.

4. Carefully slide the portable cover off the rear of the instrument assembly.

Warning Removing and replacing the portable cover is awkward and potentially
hazardous for one person to perform alone — be sure to have another person
assist you!

Whenever possible, attach handles to the sides of the front frame prior to
removing or replacing the portable cover. This provides greater control and
reduces the risk of injury during this operation. (Handle Kit, HP part number

5062-3989)
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Figure 4-3. Portable Cover
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Reassembly .

1. Carefully slide the portable cover back over the instrument assembly.

2. Secure the portable cover to the rear frame by using a T-15 TORX driver to tighten the
two TORX screws on the rear of the portable cover.

3. Replace the four TORX screws that secure each of the two rear standofls.

4. Replace the front cover.
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Card Cage Cover Disassembly and Reassembly

Disassembly

Grasping the card cage cover by its front tab (see Figure 4-4), lift up and then slide the cover
forward (toward the front of the instrument).
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JUTS PROTRUDE THROUGH
THE COVER AS SHOWN.

(7 PLACES)

SIDE VIEW
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Figure 4-4. Card Cage Cover Removal
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Reassembly ‘

Firmly press down on the front and rear grooves of the card cage cover while sliding it
towards the back of the instrument to snap the cover back into place. Look from the side to
ensure that the metal juts protrude through the cover in the places shown in Figure 4-4.

Caution Be sure that all the flexible cables are out of the way, as they can easily be
pinched by the cover.
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Fan Cover Disassembly and Reassembly

Disassembly

1.
2.
3.

Remove the card cage cover.
Use a T-15 TORX driver to remove the screw from the fan cover. (See Figure 4-5.)

Lift all the flexible cables up and out of the grooves provided by the hinged tabs of the fan
cover.

. Lift up the fan cover and unhinge the four tabs from the card cage.

FAN COVER
SCREW
REAR OF FAN COVER
INSTRUMENT
[ HINGED
&

sg423ab

Figure 4-5. Fan Cover Removal

Reassembly

1.
2.

Rehinge the four fan cover tabs in the card cage openings.

Make sure the fan cover is aligned with the fan (blue grommets are protruding) and replace
the screw in the fan cover.

. Carefully replace the flexible cables in the grooves provided by the fan cover hinges.

. Replace the card cage cover.
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Fan Disassembly and Reassembly

Disassembly

1.

Disconnect the ac power cord.

. Remove the top cover of the instrument.

2
3.
4
5

Remove the card cage cover.

. Remove the fan cover.

. Push down on the top left side of the fan (when facing the rear of the instrument) and pull

back on the top right side of the fan to dislodge the fan bracket from the card cage shock
mounts. The fan bracket must slide up off of the lower shock mount and back away from
the upper shock mount. (See Figure 4-6.)

Note A slot screwdriver inserted between the fan bracket and the card cage will help

dislodge the fan bracket from the upper shock mount.
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UPPER SHOCK MOUNT
(LOWER SHOCK MOUNT
'S NOT VISIBLE)

/

EO
O
O
O
O
: 4
P = —=5
[
- , ® ® ®
l // Q\Ar—————~———__1r—
—_J— ® ® O //() c ® o é&b\ © (
/[ By BN gy B A —
FAN HARNESS PLACE A SCREWDRIVER ///

BETWEEN THE FRAME AND
THE FAN TO REMOVE FAN
FROM SHOCK MOUNTS

sg42ab

Figure 4-6. Dislodging the Fan

6. Lift the fan assembly out far enough to access and disconnect the fan harness from the
motherboard connector.

The fan can now be completely removed from the instrument.
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Reassembly
1. Connect the fan harness to the motherboard connector.
2. Align the bottom left corner of the fan in the motherboard opening.

3. Facing the rear of the instrument, gently press down on the top left corner of the fan to
keep the bottom left corner secure while doing the following:

a. Press down on the top right corner of the fan to slide the fan bracket onto the lower
shock mount, and

b. push the fan toward the card cage wall (next to the power supply) to fit the bracket
onto the upper shock mount.

The fan should fit snugly, however some movement of the top left corner is expected when
gentle pressure is applied.

4. Reattach the fan cover.
5. Replace the card cage cover.

6. Replace the instrument top cover.
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Front Panel Disassembly and Reassembly

Disassembly
1. Disconnect the ac power cord.
2. Remove the bottom cover of the instrument.

3. Use a T-15 TORX driver to remove the four screws on the bottom front frame edge. (See
Figure 4-7.)

4. Remove the top cover of the instrument.
5. Remove the card cage cover.

6. Remove the trim strip from the top-front edge of the instrument by placing a slot
screwdriver in either slot in the trim strip and lifting. (See Figure 4-7.)
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Figure 4-7. Front Edge Trim Strip
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7. Use a T-15 TORX driver to remove the four screws on the top-front frame edge. (See
Figure 4-7.)

8. Gently press forward (outward from the instrument) on the front panel assembly until it
slides out of the front frame. Guide the assembly over the RF output connector.
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Note If you have Option 1E4, the RF output connector is located on the rear panel
of the instrument. .

~

9. Disconnect W1 from the motherboard connector, A14J1, W2 from the ALC assembly
connector, A9J3, and W3 from the motherboard connector, A14J2. (See Figure 4-8.) The
front panel assembly is now disassembled from the instrument.
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Figure 4-8. Connection Locations on Card Cage Boards and Motherboard
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Reassembly

1. Connect W1 to the motherboard connector, A14J1, W2 to the ALC assembly connector,
A9J3. Connect W3 to the motherboard connector, A14J2. (See Figure 4-8.)

2. Slide the front panel assembly over the RF output connector and fit the lower right corner
of the front panel assembly snugly into the front frame.

Note If you have Option 1E4, the RF output connector is located on the rear panel
of the instrument.

3. Press the front panel assembly into position in the front frame.

>

Use a T-15 TORX driver to replace the four screws in the top frame edge (recommended
torque is 21 in-1b). (See Figure 4-7.)

Replace the four screws in the bottom frame edge. (See Figure 4-7.)
Replace the bottom cover.
Replace the trim strip in the top-front frame edge.

Replace the card cage cover.

© ® N o o

Replace the top cover.
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Front Panel PC Board Disassembly and Reassembly

Disassembly

1.
2.

Remove the front panel of the instrument.

Remove the PC board, A2, from the front panel assembly by using a 5.5 mm hex-nut driver
to remove the six nuts that secure the board to the assembly. (See Figure 4-9.)

. Use long nose pliers to carefully disconnect the two small wires, SIW1, from A2J4 and

disconnect the ribbon cable, RPGW1, from A2J3. (See Figure 4-9.)

Pull the PC board away from the front panel assembly and disconnect the large ribbon
cable, A1W1, from A2J1 of the PC board. The PC board should now be free from the
front panel assembly.

Replacing the front panel PC board

1.
2.

Ensure the ribbon cable, W3, is connected to A2J2 of the PC board.

Connect the large ribbon cable of the front panel assembly, A1W1, to A2J1 of the PC
board.

. Place the PC board onto the mounts of the front panel assembly.

. Use long nose pliers to carefully connect the two small wires, STW1, to A2J4 and connect

the ribbon cable, RPGW1, to A2J3. (See Figure 4-9.)

. Secure the PC board to the front panel by using a 5.5 mm hex-nut driver to tighten the six

nuts that hold the PC board to the mounts on the front panel (recommended torque is 10
in-lb). (See Figure 4-9.)

. Replace the front panel.
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Figure 4-9. Front Cable Locations
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Rear Panel Disassembly and Reassembly

Disassembly
1. Disconnect the ac power cord.
2. Remove the bottom cover of the instrument.

Use a T-15 TORX driver to remove the four screws in the bottom frame edge. (See
Figure 4-10.)

Remove the top cover of the instrument.

bt

Remove the card cage cover.

Remove the fan cover.

N ke

Use a T-15 TORX driver to remove the three screws in the top frame edge. (See
Figure 4-10.)
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Figure 4-10. Rear Panel

8. Remove both side covers.

9. Except for cable connections, the rear panel is loose. Disconnect the following ribbon
cables. (See Figure 4-11.)

a. A13W1 (long) from A14J11
b. A13W1 (short) from A14J12
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. 10. Disconnect the following flexible cables:

W12 from A9J1
W13 from A9J2
W10 from A8J2
W4 from A6J1
W5 from A6J2

W13 W10
TO A9J2 TO A8J2

%\—%ﬂ 000000000
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I O
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A /25p000000000r | |

Al AITE i
[\

7 ]

o Ao T

w4
TO ABJ2 TO ABJ1

A13wW1 AT3WI w12
TO A144J12 TO Ai4J11 TC A9J1

(SHORT) (LONG) (OPT 1EE ONLY)
‘ sg9460ab

Figure 4-11. Rear Panel Cables

11. Slide the rear panel assembly out of the frame, it is now free of the instrument.

Note If you have Option 1E4 (rear panel output), the semi-rigid cable must be
disconnected from the RF output connector assembly on the inside of the
rear panel prior to sliding the rear panel out of the frame. Use a 5/16 inch to
open-end wrench.

Reassembly

1. Align the rear panel assembly in the frame.

Note If you have Option 1E4 (rear panel output), the semi-rigid cable must be
reconnected to the RF output assembly on the inside of the rear panel. Use a
5/16 inch to open-end wrench (recommended torque is 9 in-1b).

2. Reconnect the following ribbon cables: (Refer to Figure 4-11 and Figure 4-12.)

a. A13W1 (long) to A14J11
. b. A13W1 (short) to A14J12
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3. Reconnect the following flexible cables: I

W12 to A9J1
W13 to A9J2
W10 to A8J2
W4 to A6J1
W5 to A6J2
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Figure 4-12. Connection Locations on Card Cage Boards and Motherboard .
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10.

. Reattach both side covers onto the frame.

. Use a T-15 TORX driver to replace the three screws in the top frame edge (recommended

torque is 21 in-1b); do not replace the screw which attaches the fan cover to the frame.
(See Figure 4-10.)

Reattach the fan cover.
Reattach the card cage cover.

Reattach the top cover of the instrument.

. Use a T-15 TORX driver to replace the four screws in the bottom frame edge

(recommended torque is 21 in-lb). (See Figure 4-10.)

Replace the bottom cover of the instrument.
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