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The Calibration Guide

This calibration guide provides procedures for testing all of the HP 837XX Series synthesizers’
warranted specifications. All required manual and automated adjustment procedures are also
provided for these instruments.

Certain terms and figures that are used throughout this document are meant to apply to the
HP 83711A, 83712A, HP 83711B, HP 83712B, HP 83731A, HP 83732A, HP 83731B, HP 83732B.
The term synthesizer applies to all of these models.



In This Guide ‘

This book contains the information required to verify and adjust the performance of your
synthesizer. It is divided into the following chapters:

iv

Chapter 1, “Specifications,” contains a list of the specifications and supplemental
characteristics for each instrument: HP 83711A, HP 83712A, HP 83711B, HP 83712B,
HP 83731A, HP 83732A, HP 83731B, HP 83732B.

Chapter 2, “Equipment Required,” contains the “Required Test Equipment” table which
lists the equipment necessary for performance tests, along with critical specifications and
recommended models.

Chapter 3, “Performance Tests,” contains procedures which verify all of the instrument hard
specifications.

Chapter 4, “Performance Test Record,” contains the worksheets for recording performance
test values. There is a separate test record for each of the four synthesizers covered in this
book. The test record should be treated as a master; copies should be made where actual
records are kept.

Chapter 5, “Operation Verification,” contains a procedure used to verify the synthesizer’s
functionality.

Chapter 6, “Adjustments,” contain the procedures to manually adjust the synthesizer after
certain repairs and for improved performance.

Chapter 7, “Service Software,” contain the procedures to automatically adjust the
synthesizer after certain repairs and for improved performance. ‘

Chapter 8, “Maintenance and Service,” contains information about cleaning the instrument,
packaging the instrument and shipping it back to Hewlett-Packard, a table of the sales and
service offices, and blue service tags.

Chapter 9, “Legal and Regulatory Information,” pertains to the safety and the warranty.
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Specifications

This chapter contains the specifications, supplemental characteristics, and electrical options for
each of the synthesizers covered in this book. Refer to the User’s Guide for your particular
instrument for mechanical, documentation, and warranty options.

Specifications for each instrument appear under the instrument number.
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HP 83711A/11B Specifications

Specifications describe the instrument’s warranted performance over the 0° to 55°C
temperature range unless otherwise noted. Supplemental characteristics, ¢ndicated by italics,
are intended to provide information useful in estimating instrument capability in your
application by describing typical, but not warranted, performance.

Frequency

Range: 1.0 to 20.0 GHz
Resolution: 1 kHz (1 Hz with Option 1ES)
Stability (with high stability timebase, Option 1E5):

Aging Rate: <1.5x107%/day after 24-hour warm up.
Temperature Effects: <1x10~7 over 0 to 55°C, nominally <1.4x107°,C
Line Voltage Effects: <5x10~1° for 10% change in line voltage

Stability (without high stability timebase):

Aging Rate: <1.0x10~8/day after 72-hours at 25°C+10°C
Temperature Effects: <5x10 —° over 0 to 55°C referenced to 25°C

Stability (with external 10 MHz reference):
Same as external reference.

Frequency Switching Time: <50 ms to within 1 kHz
For <1 GHz steps, not across 10 GHz band switch point: <35 ms (HP 83711B only)
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RF Output
Maximum Leveled Output Power (0°C to +35°C):

Frequency | Standard | with Option 1E1
1-20 GHz | +11 dBm +10 dBm

20
18
E 4 DAL
St A
2 14 A AN
[=) A
o Y
12
100 4 8 12 16 20

Carrier Frequency (GHz)

Figure 1-1.
Typical Maximum Available Qutput Power from 1 to 20 GHz, at 25°C with Output Step
Attenuator (Option 1E1) Installed

Minimum Leveled Output Power (without Option 1E1):
0 dBm

Minimum Leveled Output Power (with Option 1E1):
—110 dBm (—90 dBm on HP 83711A)

Display Resolution:
0.01 dB

Accuracy:
+1.0 dB (over all power levels)
(0 dBm to specified maximum leveled output power)
+2.0 dB (power > —90 dBm)
+2.5 dB (power < —90 dBm

The use of Type-N RF connectors above 18.0 GHz degrades specification typically by 0.2 dB.

Flatness:
+0.5 dB (power >—90 dBm)
+0.7 dB (power <--90 dBm)

The use of Type-N RF connectors above 18.0 GHz degrades specification typically by 0.2 dB.
Level Switching Time: <17 ms (without step attenuator range change).

Attenuator Range Changes Occur At:
HP 837118 HP 83712B —1 dBm, —11 dBm, —21 dBm, etc.)

Output SWR: <2.0: 1 nominal
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Figure 1-2, Typical Output Level Accuracy and Flatness at + 10 and —85 dBm

Spectral Purity
SSB Phase Noise (dBc/Hz):

Table 1-1. Offsets (HP 83711A only)

Carrier Freq.| 100 Hz| 1 kHz | 10 kHz | 100 kHz
2 GHz —66 -74 -901 -107
10 GHz -69 -75 -79 -101
18 GHz —63 =70 =73 —99

Table 1-2. Offsets (HP 83711B only)

Carrier Freq. |100Hz|1 kHz |10 kHz| 100 kHz
1 GHz to <2 GHz -73 -83 -2 -107
2 GHz to <5 GHz -70 —78 —83 —100
5 GHz to <10 GHz| -—69 -78 —82 -100
10 GHzto 20 GHz | —656 —73 —76 —100
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Figure 1-3.
Typical single-sideband phase noise at 1 GHz, 10 GHz and 20 GHz, 25°C, CW mode.
Offsets less than 100 Hz require the high stability timebase, Option 1E5.

Harmonics: <—50 dBc at output levels <+6 dBm, 1 to 20 GHz

-50
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Carrier Frequency (GHz)

Figure 1-4. Typical 2nd Harmonic Levels Measured at Output Power of +6 dBm

Non-Harmonic Spurious (>3 kHz): <—60 dBc (includes power supply and frequency synthesis
spurious).

Non-Harmonic Spurious (<3 kHz): < —50 dBc
Sub-Harmonics: None
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Residual FM:
At 1 GHz, <15 Hz in 50 Hz—15 kHz bandwidth.

250 .
20 |
=
S 150
k-
S 100 et
3 T
= 50 oM

o L=~ i
0 4 8 12 16 20
Carrier Frequency {GHz)

Figure 1-5.
Typical Residual FM Measured in 50 Hz - 15 kHz Bandwidth, CW Mode, with High
Stability Timebase (Option 1E5)

AM Noise Floor: (at 0 dBm and offsets greater than 5 MHz from carrier) <—150 dBm/Hz
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HP 83712A/12B Specifications

Specifications describe the instrument’s warranted performance over the 0° to 55° temperature
range unless otherwise noted. Supplemental characteristics, indicated by italics, are intended
to provide information useful in estimating instrument capability in your application by
describing typical, but not warranted, performance.

Frequency

Range: 0.01 to 20.0 GHz
Resolution: 1 kHz (1 Hz with Option 1E8)
Stability (with high stability timebase, Option 1E5):

Aging Rate: <1.5x10~%/day after 24-hour warm up.
Temperature Effects: <Ix10~7 over 0 to 55°C, nominally <1.4x10~°,PC
Line Voltage Effects: <5x1071° for 10% change in line voltage

Stability (without high stability timebase):

Aging Rate: <1.0x1073/day after 72-hours at 25°C+10°C
Temperature Effects: <56x10 —° over 0 to 55°C referenced to 25°C

Stability (with external 10 MHz reference):
Same as external reference.

Frequency Switching Time: <50 ms to within 1 kHz
For <1 GHz steps, not across 10 GHz band switch point: <35 ms (HP 83712B only)

RF Output
Maximum Leveled Output Power (0°C to +35°C):

Frequency Standard with Option 1E1

0.01-1 GHz +13dBm +13 dBm
1-20 GHz +11dBm +10 dBm

20

18
E [ DAL
S 16 Ml Pl
gy P VA
g 14 \A w VM‘
& nn

12

10

0 4 8 12 16 20

Carrier Frequency (G Hz)

Figure 1-6.
Typical Maximum Available Output Power from 1 to 20 GHz, at 25°C with Output Step
Attenuator (Option 1E1) Installed
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Figure 1-7. Typical Maximum Available Output Power from 0.01 to 1 GHz at 25°C

Minimum Leveled Output Power (without Option 1E1): 0 dBm
Minimum Leveled Output Power (with Option 1E1): —110 dBm (—90 dBm for HP 83712A)
Display Resolution: 0.01 dB

Accuracy: (0 dBm to specified maximum leveled output power)

10 MHz to 50 MHz: +1.3 dB
50 MHz to 20 GHz: +1.0 dB

Accuracy: (over all power levels)

10 MHz to 50 MHz: +2.3 dB (power >—90 dBm)
50 MHz to 20 GHz: +2.0 dB (power >—90 dBm)
10 MHz to 20 GHz: +2.5 dB (power <—90 dBm)

The use of Type-N RF connectors above 18.0 GHz degrades specification typically by 0.2 dB.
Flatness:

+0.5 dB (power >—90 dBm)
+0.7 dB (power <—90 dBm)

The use of Type-N RF connectors above 18.0 GHz degrades specification typically by 0.2 dB.
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Level Switching Time: <17 ms (without step attenuator range change.
Atltenuator range changes occur at —1 dBm, —11 dBm, —21 dBm, elc.)
Output SWR: <2.0: 1 nominal
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Figure 1-8. Typical Output Level Accuracy and Flatness at + 10 and —85 dBm

Spectral Purity
SSB Phase Noise (dBc/Hz):

Table 1-3. Offsets (HP 83712A only)

Carrier Freq.| 100 Hz| 1 kHz | 10 kHz | 100 kHz
500 MHz —-70 —86 | —103 -119
2 GHz —66 ~74 -901 —107
10 GHz —69 -75 -79 —101
18 GHz —69 =70 -73 =99

Table 1-4. Offsets (HP 83712B only)

Carrier Freq. 100 Hz | 1 kHz | 10 kHz | 100 kHz
500 MHz to <1 GHz | -78 -92 | -103 —-115
1 GHz to <2 GHz =73 -83 —-92 -107
2 GHz to <5 GHz =70 —78 —83 -100
5 GHz to <10 GHz —69 ~78 -82 —100
10 GHz to 20 GHz —65 —-73 ~76 —100

Phase noise decreases 6 dB/octave below 500 MHz and reaches a floor of —140 dBc/Hz.
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Figure 1-9.
Typical single-sideband phase noise at 50 MHz, 1 GHz, 10 GHz and 20 GHz, 25°C, CW
mode. Offsets less than 100 Hz require the high stability timebase, Option 1E5.

Harmonics: <—55 dBc at output levels <+6 dBm, 0.01 to 1 GHz

Harmonics: <—50 dBc at output levels <+ 6 dBm, 1 to 20 GHz

m
a
[~
¢

V. N
AN
g_aa \ ,\ '1 M
585 y \/!
T _go h

0 2 4 6 8 10
Carrier Frequency {GHz)

Figure 1-10. Typical 2nd Harmonic Levels Measured at Output Power of +6 dBm

Non-Harmonic Spurious (>3 kHz):
<—60 dBc (includes power supply and frequency synthesis spurious).

Non-Harmonic Spurious (<3 kHz):
< =50 dBc

Sub-Harmonics: None
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Residual FM:

. At 1 GHz, <15 Hz in 50 Hz—15 kHz bandwidth. Residual FM decreases 6 dB per octave below
1 GHz.
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Figure 1-11.
Typical Residual FM Measured in 50 Hz—15 kHz Bandwidth, CW Mode, with High
Stability Timebase (Option 1E5)

AM Noise Floor: (at 0 dBm and offsets greater than 5 MHz from carrier) <—150 dBm/Hz,

1-20 GHz.
‘ < —140 dBm/Hz, 0.01-1 GHz.
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HP 83731A/32A Specifications

Specifications describe the instrument’s warranted performance over the 0° to 55°C
temperature range unless otherwise noted. Supplemental characteristics (indicated by italics)
are intended to provide information useful in estimating instrument capability in your
application by describing typical, but not warranted, performance.

Frequency

Range: HP 83731A, 1.0 to 20.0 GHz;

HP 83732A, 0.01 to 20 GHz

Resolution: 1 kHz (1 Hz with Option 1ES8)

Stability (with high stability timebase, Option 1E5):

Aging Rate: <1.5x107%/day after 24-hour warm up.
Temperature Effects: <1x10~" over 0 to 55°C, nominally <1.4x107°,C
Line Voltage Effects: <5x10~1° for 10% change in line voltage

Stability (without high stability timebase):

Aging Rate: <1.0x108/day after 72-hours at 25°C +10°C
Temperature Fffects: <5x10~° over 0 to 55°C referenced to 25°C

Stability (with external 10 MHz reference):
Same as external reference.

Frequency Switching Time: <50 ms to within 1 kHz.
For <1 GHz steps, not across 10 GHz band-switch point: <35 ms
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RF Output
‘ Maximum Leveled Output Power:

Frequency | Standard | with Option 1E1
0.01-1 GHz | + 13 dBm +13 dBm
1-18 GHz | +11 dBm +10 dBm

18—20 GHz | +10 dBm +8 dBm
20
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Figure 1-12.
‘ Typical Maximum Available Output Power from 1 to 20 GHz, at 25°C with Output Step
Attenuator (Option 1E1) Installed.
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Figure 1-13. Typical Maximum Available Qutput Power from 0.01 to 1 GHz at 25°C
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Minimum Leveled Qutput Power (without Option 1E1): —4 dBm
Minimum Leveled Output Power (with Option 1E1): —90 dBm

Display Resolution: 0.01 dB
Accuracy: +1.0 dB, 50 MHz to 20 GHz; +1.3 dB, 10 MHz to 50 MHz (—4 dBm to specified

maximum leveled output power).

Accuracy (over all specified temperatures, frequencies and power levels)
10 MHz to 50 MHz: +2.3 dB
50 MHz to 20 GHz: +2.0 dB

The use of Type-N RF connectors above 18.0 GHz degrades specification typically by 0.2 dB.

105
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-855 +
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-

Output Level (dBm)
£ o
@ owm

Figure 1-14. Typical Output Level Accuracy and Flatness at +10 and —85 dBm

Flatness: +0.5 dB. The use of Type-N RF connectors above 18.0 GHz degrades specification
typically by 0.2 dB.

Level Switching Time: Typically <15 ms (without step attenuator range change.
Attenuator range changes occur at: —4% dBm, —14 dBm, —24 dBm, etc.)

Output SWR: <2.0: 1 nominal
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Spectral Purity
SSB Phase Noise (dBc/Hz):

Table 1-5. Offsets

Carrier Freq.| 100 Hz | 1 kHz | 10 kHz | 100 kHz
500 MHz =70 -86 | -103 -119
2 GHz -66 74 -91 -107
10 GHz —69 -75 -79 -101
18 GHz —63 —70 —-73 —99

Phase noise decreases 6 dB/octave below 500 MHz and reaches a floor of <—140 dBc/Hz.

1 GHz
120 M |
140 50 MHz
'16010 100 1k 10K 100K 1M 10M

Offset (Hz)

Figure 1-15.
Typical single-sideband phase noise at 50 MHz, 1 GHz and 20 GHz, 25°C, CW mode.
Offsets less than 100 Hz require the high stability timebase, Option 1E5.
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Harmoniecs: <—55 dBc at output levels < +6 dBm, 0.01 to 20 GHz
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Figure 1-16. Typical 2nd Harmonic Levels Measured at Qutput Power of +6 dBm

Non-Harmonic Spurious (>3 kHz): <—60 dBc (includes power supply and frequency synthesis
spurious). _

Non-Harmonic Spurious (<3 kHz): < —50 dBc

Sub-Harmonics: None

Residual FM:
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Figure 1-17.
Typical Residual FM Measured in 50 Hz—15 kHz Bandwidth, CW Mode, with High
Stability Timebase (Option 1E5)

At 1 GHz, <15 Hz in 50 Hz to 15 kHz bandwidih. Residual FM decreases 6 dB per octave below
1 GH=z.

AM Noise Floor: (at 0 dBm and offsets greater than 5 MHz from carrier) <—150 dBm/Hz,
1 GHz to 20 GHz.
<~—140 dBm/Hz, 0.01 GHz to 1 GHz.
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Modulation

Carrier Freq. <25 25 - <64 64 - <128 128 - <500 500 - <1000 1-20 GHz
MHz MHz MHz MHz MHz
Minimum Pulse <lus <100 ns <25 ns
Width Typically <10 ns
Rise/Fall Time <500 nsj <350 ns <50 ns <35 ns <20 ns <10 ns
Video Feedthrough <2 mV peak-to-peak at 0 dBm <20 mV peak-to-
peak at 0 dBm
Pulse Width +150 ns +15ns +5 ns
Compression
Pulse Delay (Video <lus <200 ns <125 ns <100 ns
out to RF out)
CW power will be present for up to 10 ms when changing frequency or power level.
Pulse Modulation
On/Off Ratio: > 80 dB
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Figure 1-18. Typical Pulse Modulation On/Off Ratio at +8 dBm

Maximum Pulse Repetition Frequency: > 3 MHz
Minimum Pulse Duty Cycle: No restrictions on duty cycle.
Pulse Level Accuracy: +1.0 dB (relative to CW)

Pulse Overshoot: < 10%
Input Impedance: 500 nominal; TTL drive levels
Maximum Leveled Output Power in Pulse Mode: —0.5 dB relative to CW
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Timebase = 10.0 ns/div Risetime = 4.9 ns
Carrier Frequency = 10.0 GHz Falltime = 2.05 ns
pke18ab

Figure 1-19.
Typical Pulse Modulation Envelope Illustrates the Fast Rise
and Fall Times, Excellent Flatness and Pulse Fidelity

Internal Pulse Source

Pulse Source Modes: Free-run, triggered with delay, doublet and gated. Triggered with

delay, doublet and gated require external trigger source.

Pulse Repetition Frequency: 3 Hz to >3 MHz

Pulse Repetition Interval (PRI): 300 ns to 419 ms

Pulse Width (Tw): 25 ns to 419 ms

Variable Pulse Delay (free-run mode, Tq): +419 ms from sync pulse to video modulation

Variable Pulse Delay (triggered with delay & doublet modes, T4): 225 ns to 419 ms with

+25 ns jitter ‘
Pulse Width/Delay/PRI Resolution: 25 ns

Pulse Delay (Video to RF, T,,): Nominally, <20 ns, 1 to 20 GHz
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All pulse modulation specifications and supplemental characteristics apply during use of
internal pulse source.

Sync
Output [\

Td-

Video \
Output 50% 50%

>
RF Pulse
Output %

10%

90% —

Ty

Ty Video Delay (Variable) Tr RF Puise Rise Time
T Video Pulse Width (Variable) T RF Pulse Fall Time
Tp Pulse Period (Variable) Vor Overshoot and Ringing
T RF Delay V¢ Video Feethrough

Tr, RF Pulse Width

Frequency Modulation

Rates: 1 kHz to 1 MHz

Flatness: +2 dB

Maximum Deviation (with sine-wave modulation only): 10 MHz peak, 2 - 20 GHz.
5 MHz peak, 1 - 2 GHz. 2.5 MHz peak, 500 MHz - 1 GHz. 1.25 MHz

peak, 256 - 500 MHz. Maximum deviation decreases by a factor of 2 for each octave below
256 MHz.

Modulation Index: > 300, 2 - 20 GHz. >150, 1 - 2 GHz. >75, 500 MHz - 1 GHz. >37,

256 - 500 MHz. Modulation index decreases by a factor of 2 for each octave below 256 MHz.
FM Sensttivity Accuracy: +25% typical at 100 kHz

Incidental AM: < 5%

FM Input hmpedance: 600Q nominal

Harmonic Distortion: < 1% (1 MHz peak deviation @ 100 kHz rate)

Logarithmic Amplitude Modulation (Scan Modulation)

Maximum Depth: > 60 dB

Sensttivity: —10 dB/V; (0to +6 V for 0 to —60 dBc)

Step Response (50 dB change in level): rise and fall < 5 us, 1 GHz to 20 GHz. Rise <10 us,
<1 GHz. Fall <20 us, <1 GHz

Input Impedance: 50000 nominal

Maximum Leveled Output Power in Log AM Mode (relative to CW):

<IGHz |1-4GHz | >4GHz
0dB —4.5dB | —-1.0dB
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Peak Power Level = 0 dBm
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Figure 1-20.
Typical Log AM Error (deviation from desired depth) at 25°C for Carrier Frequencies
between 1.0 and 20 GHz
Simultaneous Modulations

Full AM bandwidth and depth is available at any pulse rate or width. FM is completely
independent of AM and pulse modulation.
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HP 83731B/32B Specifications

Specifications describe the instrument’s warranted performance over the 0° to 55°C
temperature range unless otherwise noted. Supplemental characteristics (indicated by italics)
are intended to provide information useful in estimating instrument capability in your
application by describing typical, but not warranted, performance.

Frequency

Range: HP 83731B, 1.0 to 20.0 GHz;
HP 83732B, 0.01 to 20 GHz
Resolution: 1 kHz (1 Hz with Option 1E8)

Stability (with high stability timebase, Option
1E5):

Aging Rate: <1.5x10™%/day after 24-hour warm up.
Temperature Effects: <1x10~7 over 0 to 55 °C, nominally <1.4x10~°/AC
Line Voltage Effects: <5x1071° for 10% change in line voltage

Stability (without high stability timebase):

Aging Rate: <1.0x10~8/day after 72-hours at 25 °C £10°C
Temperature Effects: <5x10~° over 0 to 55 °C referenced to 25 °C

Stability (with external 10 MHz reference):
Same as external

reference.
Frequency Switching <50 ms to within 1 kHz for any frequency step. For <1 GHz steps, not
Time: across 10 GHz band-switch point: <35 ms
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RF Output
Maximum Leveled Output Po

wer:

Frequency | Standard | with Option 1E1

0.01—1 GHz | +13 dBm +13 dBm
1-18 GHz | +11 dBm +10 dBm
18—20 GHz | + 10 dBm +8 dBm
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Typical Maximum Available Output Power from 1 to 20 GHz, at 25 °C with Output Step

Carrier Frequency (GHz)
Figure 1-21.

Attenuator (Option 1E1) Installed
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Figure 1-22. Typical Maximum Available Output Power from 0.01 to 1 GHz at 25 °C
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Minimum Leveled Output Power —4 dBm; —10 dBm linear AM (—110 dBm with
Option 1E1)

Display Resolution: 0.01 dB

Accuracy: +1.0 dB, 50 MHz to 20 GHz; +1.3 dB, 10 MHz to 50 MHz (—4 dBm to specified
maximum leveled output power; with linear AM, —10 dBm to specified maximum leveled
output power)

Accuracy (over all power levels)

10 MHz to 50 MHz: +2.3 dB (power >—90 dBm)
50 MHz to 20 GHz: +2.0 dB (Power >—90 dBm);
10 MHz to 20 GHz +2.5 dB (power <—90 dBm)

The use of Type-N RF connectors above 18.0 GHz degrades specification typically by 0.2 dB.
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Figure 1-23. Typical Output Level Accuracy and Flatness at + 10 and —85 dBm

Flatness: +0.5 dB (Power > —90 dBm); +0.7 dB (Power < —90 dBm). The use of Type-N RF
connectors above 18.0 GHz degrades specification typically by 0.2 dB.

Level Switching Time: Typically <17 ms (without step attenuator range change).
Attenuator range changes occur at:

—10 dBm, —20 dBm, —30 dBm, etc. (Linear AM);
—4 dBm, —14 dBm, —24 dBm, etc.(all other modes)
Output SWR: <2.0 : 1 nominal
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Spectral Purity
SSB Phase Noise (dBc/Hz):

Table 1-6. Offsets

Carrier Freq. 100 Hz | 1 kHz | 10 kHz | 100 kHz
500 MHz to <1 GHz| -78 -92 | -103 -115
1 GHz to <2 GHz -73 —83 -92 -107
2 GHz to <5 GHz —-70 —78 —83 —100
5 GHz to <10 GHz —69 —78 -82 —100
10 GHz to 20 GHz —65 =73 =76 —100

Phase noise decreases 6 dB/octave below 500 MHz and reaches a floor of <—140 dBc/Hz.
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Figure 1-24.
Typical single-sideband phase neoise at 50 MHz, 1 GHz, 10 GHz, and 20 GHz, 25 °C, CW
mode. Offsets less than 100 Hz require the high stability timebase, Option 1E5.
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In CW mode, phase noise degrades with frequency or phase modulation:

Modulation type Degradation @ 20 kHz offset
FM typically 10 dB
1 rad/V Phase Modulation typically 5 dB
50 rad/V Phase Modulation typically 20 dB

Harmonics: <-55 dBc at output levels <+6 dBm
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Figure 1-25. Typical 2nd Harmonic Levels Measured at Output Power of +6 dBm

Non-Harmonic Spurious (>3 kHz): <—60 dBc (includes power supply and frequency synthesis
spurious).

Non-Harmonic Spurious (<3 kHz): < —50 dBc

Sub-Harmonics:None

Restdual FM:

At 1 GHz, <15 Hz in 50 Hz to 15 kHz bandwidth. Residual FM decreases 6 dB per octave below
1 GHz.
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Figure 1-26.
Typical Residual FM Measured in 50 Hz — 15 kHz Bandwidth, CW Mode, with High
Stability Timebase (Option 1E5)
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AM Noise Floor: (at 0 dBm and offsets greater than 5 MHz from carrier)

<—150 dBm/Hz, 1 GHz to 20 GHz.

<—140 dBm/Hz, 0.01—1 GHz.

Modulation
Carrier Freq. <25 25-—<64 64—<128 128—< 500 500—<1000 1—20 GHz
MHz MHz MHz MHz MHz
Minimum Pulse <lus <100 ns <25 ns
Width Typically <10 ns
Rise/Fall Time <500 ns <350 ns <50 ns <35 ns <20 ns <10 ns
Video Feedthrough <2 mV peak-to-peak at 0 dBm <20 mV
peak-to-peak at
0dBm
Pulse Width +150 ns +15ns +5ns
Compression
Pulse Delay <lus <200 ns <125 ns <100 ns
(Video out to RF out)
Pulse Modulation
Note CW power will be present for up to 10 ms when changing frequency or power
level.
On/Off Ratio: > 80 dB
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Figure 1-27. Typical Pulse Modulation On/Off Ratio at +8 dBm
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Maximum Pulse Repetition Frequency: > 3 MHz

Minimum Pulse Duty Cycle: No restrictions on duty cycle.

Pulse Level Accuracy: +1.0 dB (relative to CW)

Pulse Overshoot: < 10%

Imput Impedance: 500 nominal; TTL drive levels

Maximum Leveled Output Power in Pulse Mode: —0.5 dB relative to CW

Timebase = 10.0 ns/div Risetime = 4.9ns
Carrier Frequency = 10.0 GHz Falltime = 2.05ns
pkeé18ab
Figure 1-28.

Typical Pulse Modulation Envelope Illustrates the Fast Rise and Fall Times, Excellent
Flatness and Pulse Fidelity
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Internal Pulse Source
Pulse Source Modes: Free-run, triggered with delay, doublet and gated. Triggered

with delay, doublet and gated require external trigger source.

Pulse Repetition Frequency: 3 Hz to >3 MHz

Pulse Repetition Interval 300 ns to 419 ms
(PRI):
Pulse Width (Ty): 25 ns to 419 ms

Variable Pulse Delay (free-run +419 ms from synchronizing pulse to video output.
mode, Ty):

Variable Pulse Delay 225 ns to 419 ms with +25 ns jitter

(triggered with delay &

doublet modes, Tj):

Pulse Width/Delay/PRI 25 ns
Resolution:

Pulse Delay (Video to RF, T\,): Nominally, <20 ns, 1 to 20 GHz

All pulse modulation specifications and supplemental characteristics apply during use of
internal pulse source.

Sync
Output [\

Td-»
Video g9 50%
Output T, \
———— T) ———»
L/
> Tm or
RF Pulse
Output So% Tet v
10% |
90% —
T ]
Ty Video Delay (Variable) Tr RF Pulse Rise Time
T,y Video Pulse Width (Variable) Ti RF Pulse Fall Time
Tp Pulse Period (Variable) Ver Overshoot and Ringing
T, RF Delay V¢ Video Feethrough

T4 RF Pulse Width
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Frequency Modulation

Rates:

Flatness: 42 dB

1 kHz to 1 MHz

Table 1-7. Maximum Deviation (with sine-wave modulation only)

Frequency Maximum Deviation
2 GHz to 20 GHz 10 MHz peak
1 GHz to <2 GHz 5 MHz peak
500 MHz to <1 GHz 2.5 MHz peak
256 MHz to <500 MHz 1.25 MHz peak

Maximum deviation decreases by a factor of 2 for each octave below 256 MHz.

Table 1-8. Modulation Index

Frequency Modulation Index
2 GHz to 20 GHz >300
1 GHz to <2 GHz >150
500 MHz to <1 GHz >75
256 MHz to <500 Mz | >37

Modulation index decreases by a factor of 2 for each octave bslow 256 MHz.

Sensitivity:

7 ranges, selectable

Frequency Selectable Sensitivity

Unit

1 GHz to 20 GHz 10, 5, 3, 1, 0.3, 0.1, 0.03

MHz/V

256 MHz to <1 GHz | 2500, 1250, 750, 250, 75, 25, 7.5

kHz/V

64 MHz to <256 MHz | 625, 312, 187, 62.5, 18.7, 6.25, 1.87

kHz/V

16 MHz to <64 MHz

156, 78.1, 46.8, 15.6, 4.68, 1.56, 0.468

kHz/V

10 MHz to <16 MHz

78.1, 39.0, 23.4, 7.81, 2.34, 0.781, 0.234

kHz/V

FM Sensttivity Accuracy: +£10% typical at 100 kHz

Incidental AM: < 5%
FM Input Impedance: 6002 nominal
Harmonic Distortion: < 1% (1 MHz peak deviation @ 100 kHz rate)

Linear Amplitude Modulation
2 ranges, selectable: 30%/Vpk and 100%/Vpk

Sensitivity:

Sensitivity Accuracy:

Maximum Depth:
Bandwidth:

90%
(3 dB, 30% depth) DC to 100 kHz

Incidental Phase Modulation: (30% depth) 0.4 radians peak
Maximum Carrier Level in Linear AM Mode (Relative to CW):

<1 GHz|1—4 GHz | >4 GHz
0dB ~4.5dB |{—1.0dB

With modulation: degrades up to 6 dB, depending on depth.

(1 KH2) +8% of value +2%, (15 to 35 °C)
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Logarithmic Amplitude Modulation (Scan Modulation)

Maximum Depth: > 60 dB

Sensitivity: —10 dB/V; (0to +6 V for 0 to —60 dBc)

Step Response (50 dB rise and fall < 5us, 1 GHz to 20 GHz. Rise <10 us, <1 GHz.
change in level): Fall <20 us, <1 GHz

Input Impedance: 5 k2 nominal

Maximum Leveled Output Power in Log AM Mode (relative to CW):

<1 GHz|1—% GHz | >4 GHz
0dB ~4.6dB |-1.0dB

Peak Power Level = 0 dBm
5.00 T T 1 | S I R |
11 T Lo’g AM Error 1-4 GHZ
[ Log AM Error 10 GHI\ 7
a [
=2
5 )
i J
L
Log AM Error 4-20 GHr
500 L4 1 1
0 5 10 15 20 25 30 35 40 45 50 55 60
Desired Log AM Depth (attenuation) in dB

Figure 1-29.
Typical Log AM Error (deviation from desired depth) at 25 °C for Carrier Frequencies
between 1.0 and 20 GHz

Simultaneous Modulations

Full AM bandwidth and depth is available at any pulse rate or width. FM/¢M is completely
independent of AM and pulse modulation.
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Option 800 Phase Modulation

‘ Adds phase modulation. The following specifications apply:
Sensitivity: 2 ranges, selectable:

Frequency Low Range High Range
1 GHz to 20 GHz 1 rad/Vpk 50 rad/Vpk
256 MHz to <1 GHz | 0.25 rad/Vpk 12.5 rad/Vpk
64 MHz to <256 MHz | 0.0625 rad/Vpk |3.12 rad/Vpk
16 MHz to <64 MHz |0.0156 rad/Vpk |0.781 rad/Vpk
10 MHz to <16 MHz |0.00781 rad/Vpk | 0.39 rad/Vpk

Accuracy (typical): +5% typical @ 1 kHz (Low Range); +10% @ 100 Hz (High Range)

Flatness: DC-100 kHz: +1 dB (Low Range); DC-30 kHz: +2 dB (High Range)

Bandwidth (typical): 1 MHz (3 dB) (Low Range); useable to 1 MHz (at low deviations) (High
Range)

Input Impedance: 6002 nominal (Low Range); 6002 nominal (High Range)

Maximum Deviation
(with sine-wave
modulation only):

Frequency Low Range | High Range

2 GHz to 20 GHz 4 rad 200 rad
1 GHz to <2 GHz 2 rad 100 rad
‘ 500 MHz to <1 GHz 1 rad 50 rad

256 MHz to <500 MHz .5 rad 25 rad

The maximum deviation decreases by a factor of 2 for each octave below 256 MHz.
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Option 1E2

Specifications for internal modulation are the same as those for the base instrument, unless

noted below:
Waveforms

Sine-wave: 0.5 Hz to 1 MHz rates.

Ramp, square, triangle: 0.5 Hz to 100 kHz rates
Uniform noise, Gaussian noise

Rate accuracy: < +.01%

Internal Scan Modulation

Rate: 0.5 Hz to 20 kHz
Rate Resolution: 0.5 Hz (3 digits displayed)
Depth Resolution: 0.01 dB (hardware resolution <.015 dB)

Internal Linear AM

Rate: 0.5 Hz to 100 kHz
Rate Resolution: 0.5 Hz (3 digits displayed)
Depth Resolution: 0.1%

Internal FM

Rate: 1 kHz to 1 MHz
Rate Resolution: 0.5 Hz (3 digits displayed)
Deviation Resolution (3 digits displayed):

Table 1-9. Hardware Resolution

FM Deviation Nominal
Resolution
7.5 MHz to 10 MHz 3.66 kHz

3.756 MHz to <7.56 MHz 1.83 kHz

1.875 MHz to «<3.75 MHz | 916 Hz

938 kHz to <1.875 MHz |458 Hz

469 kHz to <938 kHz 289 Hz

234 kHz to <469 kHz 114 Hz

117 kHz to <234 kHz 57 Hz

<117 kHz 29 Hz

Flatness: +2 dB (1 kHz to 500 kHz)
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Internal Phase Modulation (with Option 800 only)

Rate: 0.5 Hz to 1 MHz
Rate Resolution: 0.5 Hz (3 digits displayed)
Deviation Resolution (3 digits displayed):

Table 1-10. 4M Hardware Resolution (Low Range)

Internal M Deviation| Nominal
(Low Range) Resolution

3rad to 4 rad 1.465 mrad

1.5 rad to <3 rad 732 prad

0.75 rad to <1.5 rad 366 urad

375 mrad to <750 mrad | 183 urad

188 mrad to <375 mrad | 92 pyrad

94 mrad to <188 mrad |46 urad

47 mrad to <94 mrad 23 urad

<47 mrad 12 urad

Table 1-11. 4M Hardware Resolution (High Range)

Internal ¢M Deviation| Nominal
(High Range) Resolution

150 rad to 200 rad 73.2 mrad

75 rad to <150 rad 36.6 mrad

37.5 rad to <75 rad 18.3 mrad

18.75 rad to <37.5 rad |{9.16 mrad

9.375 rad to <18.75 rad | 4.58 mrad

4.688 rad to <9.375 rad | 2.89 mrad

2.344 rad to <4.688 rad | 1.14 mrad

<2.344 rad 0.57 mrad

Bandwidth (typical): 700 kHz (3 dB) on low range
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General Specifications

The general specifications given here apply equally to the HP 83711A/11B, HP 83712A/12B,
HP 83731A/31B, and HP 83732A/32B.

Programming

The synthesizers are fully compatible with the Standard Commands for Programmable
Instruments (SCPI). SCPI programming complies with IEEE 488.2-1987. In addition, these
synthesizers will emulate most applicable HP 8673 commands, providing general compatibility
with ATE systems which include HP 8673 series signal generators. Optional CIIL programming
compatibility is available. Consult your HP sales representative for details.

Environmental

Operating Temperature Range: 0° to 55°C (for indoor use).

Altitude: Up to 15,000 feet (4,572 meters).

Relative Humidity: 80% for temperatures up to 31°C decreasing linearly to 50% relative
humidity at 40°C.

EMC: Complies with CISPR Publication 11/1990, Class A, Group 1 and MIL-STD-461C, Part 2,
Methods CE03 (NB full limits, BB 10 dB relaxation 150 kHz to 500 kHz, full limits elsewhere);
CS01; CS02; RE02 (Curve 2 +10 dB); RS03 (1 V/m, 15 kHz to 1 GHz).

This product is designed for use in INSTALLATION CATEGORY II and POLLUTION DEGREE 2,
per IEC 1010 and 664 respectively.

Acoustic Noise Emission (Geraeuschemission)

LpA <70 dB(A) per ISO 3744 (LpA <70 dB(A) nach DIN 45635 pt. 1)

LpA Operator position: 44.6 dB based upon type test per ISO 6081. (LpA am Arbeitsplatz:
44.6 dB typpruefungsergebnis nach DIN 45635 pt. 19)

LpA Bystander position: 38.4 dB based upon type test per ISO 6081. (LpA fiktiver
Arbeitsplatz: 38.4 dB typpruefungsergebnis nach DIN 45635 pt. 19)

Power Requirements
Power: 90-132 V, 48-440 Hz. 198-264 V, 48-66 Hz.
260 VA maximum.

Physical Dimensions

Net Weight: < 16 kg (35 Ib)
Shipping: < 23 kg (49 Ib)
Size: 498 mm D x 426 mm W x 133 mm H (19.6”x16.8"x5.2")

Transit case available by ordering HP Part Number 9211-2655.
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Front Panel Connectors

RF OUTPUT

The standard front panel RF OUTPUT connector is a Type-N precision connector. When
Option 1E9 is installed, this front panel connector is a 3.5 mm precision connector. The
nominal source impedance is 509.

ALCIN

This front panel BNC connector allows the synthesizer to be externally leveled. It is used
with external power meter leveling or external diode leveling. The leveling signal at this
input must be in the 1 V range. The nominal input impedance is 150 k. The damage level
is>+12Vor<-12 V.

AM IN (HP 83731A/32A and HP 83731B/32B only)

Accepts an input signal for external Linear AM or Log AM. Nominal impedance 5 kQ.
Damage level is >+ 15.5 Vor <-15.5 V.

FM/¢M IN (HP 83731A/32A and HP 83731B/32B only)

Accepts an input signal for external FM or phase modulation (phase modulation is only
available on HP 83731B/32B with Option 800 installed). Nominal impedance is 600Q. Damage
level is >+5 Vor <-5 V.

PULSE/TRIG GATE IN (HP 83731A/32A and HP 83731B/32B only)

Accepts an input signal for external pulse modulation. Also, it accepts an external trigger
pulse input for internal pulse modulation (TTL-level compatible, nominal impedance 50Q).

PULSE VIDEO OUT (HP 83731A/32A and HP 83731B/32B only)

The output is a signal that follows the RF output in all pulse modes (TTL-level compatible,
nominal source impedance 50Q).

PULSE SYNC OUT (HP 83731A/32A and HP 83731B/32B only)

The output is a synchronizing pulse, nominally 50 ns width, during internal and triggered
pulse modulation (TTL-level compatible, nominal source impedance 50Q).
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Rear Panel Connectors ‘

10 MHz Input
Accepts a 10 MHz & 100 Hz, O to +10 dBm, external reference signal for operation from an

external high stability timebase. Nominal input impedance is 50Q.

10 MHz Output
Outputs the 10 MHz reference signal, nominally +3 dBm, for use as an external reference

signal. Nominal source impedance is 501Q.

0.5 V/GHz Output
Supplies a voltage proportional to output frequency for use with mm-wave frequency
multipliers, including the HP 83550 Series Millimeter Wave Source Modules.

AM Output (HP 83731B/32B Option 1E2 only):
Provides a sample of the modulating signal from the internal AM generator or external AM
input.

FM/#M Output (HP 83731B/32B Option 1E2 only):
Provides a sample of the modulating signal from the internal FM/¢M generator or external

FM/¢M input.
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Options

There are several electrical, mechanical, warranty, and documentation options available for
the synthesizer. The electrical options are described here while the mechanical and warranty
options are detailed in Chapter 4 of the User’s Guide.

Electrical Options

There are three electrical options available for the synthesizer. These options are as follows:

Option 1E1 - Add Output Step Attenuator

If Option 1E1 is ordered, an internal step attenuator is included before the RF OUTPUT
connector. The step attenuator has a range of 0 to 90 dB in 10 dB steps for HP 83711A/12A
and HP 83731A/32A; 0 to 110 dB in 10 dB steps for HP 83711B/12B and HP 83731B/32B. The
correct amount of attenuation is selected automatically by the synthesizer dependent on the
output power level selected. If this option is installed, you can select whether or not the
step attenuator will automatically switch. This function is useful during certain applications,
such as when external automatic level control is used.

m Option 1E2 - Internal AM and FM/¢M Sources
If Option 1E2 is ordered, internal Log/Linear AM and FM/¢M sources are provided. These
sources are both front panel controllable and programmable using an instrument controller.

Note Option 800 is also required to activate the internal ¢M source.

a Option 1E5 - Add High Stability Timebase
If Option 1E5 is ordered, the synthesizer is shipped with a 10 MHz temperature controlled
crystal reference oscillator for increased frequency accuracy and stability. If Option 1E5
is installed, the synthesizer must be connected to AC mains power to keep the reference
oscillator at operating temperature. If the reference oscillator has not been connected to
mains power (the oven is cold), the synthesizer requires 30 minutes to warm up.

m Option 1ES8 - 1 Hz Frequency Resolution

a Option 1E9 - 3.5 mm RF output Connector

If Option 1E9 is ordered, the RF OUTPUT connector is a male APC-3.5 precision connector in
place of the standard female Type-N connector.

Option 800 - Phase Modulation (HP 83731B/32B Option 800 Only)

If Option 800 is ordered, phase modulation is available. Two phase modulation ranges can be
selected: low and high. The low range is from 17 mrads to 4 rads and, the high range is from
1.17 rads to 300 rads, depending on CW frequency.
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Equipment Required

This chapter contains required test equipment that is necessary for performance tests,
adjustments, and troubleshooting.
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Required Test Equipment Table

The Instrument column of the table contains the generic instrument name. The Critical
Specifications column contains the specifications which the instrument must meet or
exceed. The Recommended Model column contains the suggested instrument model. The
Use column contains codes which denote where the equipment is used (P = Performance

,‘

Tests, A = Adjustments, O = Operator’s Check’s- upon installation or after repair,

T = Troubleshooting).

Table 2-1. Required Test Equipment

Instrument Critical Specifications Recommended Use
Model

Spectrum Analyzerl;2 Frequency HP 71210C/ P,O,T,A
Range: 10 MHz to 20 GHz HP 8566B
Minimum Resolution Bandwidth: 1 kHz

Frequency Counter Frequency: 10 MHz+1 Hz HP 5334B A

Microwave Frequency Counter | Synthesizer’s Frequency Range HP 5343A P,0,A,T

Option 001

Voltmeter Range: —50 to + 560 Vdc HP 3456A/ P,0,A,T
Input Impedance: >10 MQ HP 3458B2

Function Generator Frequency Range: DC to 10 MHz HP 8116A/HP 3325A32 O,P,T,A
Square/ Sinewave Outputs
Level Range: 0 to 10 V
Maximum Transition Time: 7 ns
Minimum Pulse Width: 25 ns

Pulse/Function Generator? Accuracy: 20 mV HP 3245A A

Microwave Converter! 2 RF Frequency Range: 1 GHz to 20 GHz 11793A AP
10 dBm maximum loss between RF input and IF
LO: +8dBm to +13 dBm

Synthesized Sweeper12 Frequency Range: 10 MHz to 20 GHz 83640A AP
Power Out: +8 dBm

Power Meter? Power Range: 1 uW to 100 mW HP 437B P,0,A
Accuracy: +0.02 dB

1 Required for Option 1E1 (add step attenuator) low level accuracy performance test and adjustment, only.
2 The programming language for this equipment must be compatible with the language used in the automated

adjustment procedures.
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Table 2-1. Required Test Equipment (continued)

Instrument Critical Specifications Recommended Use
Model
Power Sensor Frequency Range: 50 MHz to 20 GHz HP 8485A OI,P:l A
SWR < 1.25
Power Range: 1 uW to 100 mW
Power Sensor Frequency Range: 10 MHz to 18 GHz HP 8481A o,pT
Power Range: 1 4W to 100 mW
SWR < 1.28
Power Sensor Frequency Range: 10 MHz to 1 GHz HP 8482A A
SWR < 1.10
Power Range: 1.0 uW to 100 mW
Adapter Type N (m) to APC 3.5 mm (f); no substitute HP 1250-1744 P
Step Attenuator O0to1l1dB HP 8494B P
Measuring Receiver? Tuned Frequency: 21.4 MHz HP 8902A OPTA
Power Range: 0 to —127 dBm
Relative Power Accuracy: +.56 dB
Carrier Noise Test Set no substitute HP 11729C
Dynamic Signal Analyzer | Center Frequency Range: 100 Hz to 10 kHz HP 3561A
Frequency Span: 200 Hz to 33 kHz
Start Frequency: 3 kHz
Digitizing Oscilloscope General Purpose HP 54100D T,P,A
Digitizing Oscilloscope Frequency Range: dc to 20 GHz HP 54121T P
Rise Time: 17.5 ps maximum
Time Interval Accuracy: 10 ps maximum
Frequency Standard Frequency: 10 MHz HP 5061B PA
Aging Rate: <1.5%x1071%/day
6 dB BNC Attenuator BNC (m) to BNC () Texscan FP-50 P

1 Required for Option 1E9 (3.5 mm RF output connector, only).
2 The programming language for this equipment must be compatible with the language used in the automated

adjustment procedures.
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Table 2-1. Required Test Equipment (continued)

Instrument Critical Specifications Recommended Use
Model
10 dB Attenuator APC 3.5 mm (m) to APC 3.5 mm (f) HP 8493C PA
Opt 010
20 dB Attenuator APC 3.5 mm (m) to APC 3.5 mm (f) HP 8493C P
Opt 020
20 dB BNC Attenuator | BNC (m) to BNC (f) Texscan FP-50
Reference Oscillator Frequency Range: 80 MHz to 720 MHz HP 8662A Opt 003
Power Output: 0 dBm to —40 dBm
Controller HP BASIC 5.1 HP Series 300 A
HP-IB Capability
Printer HP-IB Capability A
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Performance Tests

Introduction

The procedures detailed here test the electrical performance of the synthesizer. These tests do
not require access to the interior of the instrument.

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

m Allow the synthesizer to warm up for at least 1 hour before running any
tests. .

= Perform the tests in the order that they appear.

m Select test equipment as listed in each test or according to the “Required
Test Equipment” table in Chapter 2, “Equipment Required.”

m The tests are performed under normal operating conditions as stated in
the specification tables in the Specifications chapter of this book.

2. The person who performs the test supplies whatever cables, connectors, and
adapters are necessary.

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

Performance Test Records

Calculations and results of the performance tests may be recorded in the appropriate
performance test record in Chapter 4, “Performance Test Record,” of this book. Results
recorded 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 2000 hours of use per year.

Required Test Equipment

The Required Test Equipment information in Chapter 2 contains equipment that is necessary
for performance tests, adjustments, and troubleshooting.

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

A diagram showing the test setup is included at the beginning of each procedure. The diagrams
for procedures that apply to any of the synthesizers, show only the HP 83731 (or HP 83732).
The instrument is labeled as HP 837xx in these diagrams. Note that arrows in the diagrams
indicate a connection to the instrument rear panel and do not indicate signal flow.
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The Synthesizer Self Test

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

This procedure must be performed for all instrument models.

Notes 1. Running the self test will leave the synthesizer in the preset state.

2. Error codes generated under conditions of environmental stress may or may
not indicate a failure of the synthesizer circuitry.

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

For the synthesizer:

Error conditions are indicated by the front panel MSG annunciator. If the MSG annunciator
is lit, read the error messages and resolve any problems before continuing with this
procedure. Refer to the procedure, “To Read the Contents of the Error Queue” in Chapter 2,
“Performing Fundamental Synthesizer Operations,” of the User’s Guide.

Note If any problems cannot be resolved (one or more error messages cannot be
cleared), go to the troubleshooting chapter of the Service Guide for the
instrument.

3. To run the self test routine.
On the synthesizer:

a. Press the key.
b. Type (&) on the numeric keypad and terminate the entry by pressing (Hz) (ENTER).

The left-most display reads, SELF TEST?, PRESS ENTER
c. Press (fiz) (ENTER) again.

When the self test routine is running, the left-most display will alternately flash SELF
TESTING! and PRESETTING INSTRUMERT. After the test completes, the left-most display
reads Self Test passed. If the self test fails, the left-most display will momentarily
read TEST ¥i = ¥Y where “XX” and “YY” are numbers indicating the error condition.

If the Procedure Fails
o Check that the Error Indicator is not flashing.
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Internal Timebase Aging Rate (Option 1E5 Only)

This procedure checks the accuracy of the internal high stability time base (Option 1E5). 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.

Specification
Specification Conditions
<1.5x10~%/day | after a 24-hour warm up.
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 for
24 hours.

Recommended Equipment

HP 54100D Digitizing Oscilloscope
HP 5061A Frequency Standard

ok W=

DIGITIZING

HP 837XXA OSCILLOSCOPE
SYNTHESIZED
SIGNAL GENERATOR FREQUENCY STANDARD
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Figure 3-1. Internal Timebase Aging Rate Test Equipment Setup

Connect the equipment as shown in Figure 3-1.
Preset the synthesizer.
Set the RF output level on the synthesizer to 0 dBm.

Press (AUTOSCALE) on the oscilloscope.

Monitor the time and the channel 2 display in order to determine the time required for a
360 degree phase change.

Record this time, T1 (in seconds), in the space provided.

Tl =___________ seconds

7. Wait anywhere between 3 and 24 hours.

8. Note how long you waited, T2 (in hours), in the space provided.

34

T2=_____ hours

Monitor the time and the channel 2 display, again, in order to determine the time required
for a 360 degree phase change.
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10. Record this time, T3 (in seconds), in the space provided.
T3 = . seconds
11. Calculate the aging rate and record it in the performance test record chapter
of this book.
Aging Rate = (1 cycle/10 MHz)(1/T1 - 1/T3)(24 hours/T2)

Note If the absolute frequency of the standard and of the time base 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 degrees. For
instance, in step 9, change 1 cycle to 0.5 cycle for a 180 degree phase shift.

If the Procedure Fails

o Verify the test setup and instrument settings.

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

o If the 360 degree phase shift takes less than 2 minutes, perform the “10 MHz Standard”
adjustment, and, then, repeat this procedure.
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Frequency Range and Resolution

This procedure uses a frequency counter to verify the frequency range and the tuning

resolution of the synthesizer.

Specification
Specification Conditions
HP 83711A/11B and HP 83731A/31B
1 kHz 1 to 20 GHz
1 Hz 1 to 20 GHz (Option 1E8)
HP 83712A/12B and HP 83732A/32B
1 kHz 0.01 to 20 GHz
1 Hz 0.01 to 20 GHz (Option 1E8)

Recommended Equipment

HP 5343A Frequency Counter Option 001

HP 837xx
SYNTHESI1ZED
SIGNAL GENERATOR
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Figure 3-2. Frequency Range and Resolution Test Setup

To Set Up the Equipment

1. Set up the equipment as shown in Figure 3-2.

Note Use a cable that has no more than 20 dB of loss over the frequency range being
tested to connect the synthesizer RF output to the frequency counter.

2. Preset (or reset) the frequency counter.

3. Set the frequency counter display resolution to 100 Hz (or 1 Hz if your synthesizer has

Option 1E8).
4. Preset the synthesizer.

5. Set the RF output level to 0 dBm on the synthesizer.

6. Set the CW frequency on the synthesizer to the following:

HP 83711A/11B and HP 83731A/31B: 1 GHz
HP 83712A/12B and HP 83732A/32B: 10 MHz
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To Check Frequency Resolution

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

The display should read as follows:
HP 83711A/11B and HP 83731A/31B: 1 GHz +1 kHz (or 1 Hz for Option 1ES8).
HP 83712A/12B and HP 83732A/32B: 10 MHz +1 kHz (or &1 Hz for Option 1ES).

2. Increase the synthesizer CW frequency by 1 kHz (or by 1 Hz for Option 1E8) as indicated on
the synthesizer display.

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

To Check Frequency Range
1. Increase the synthesizer CW frequency to 20 GHz.

2. Read the value displayed on the frequency counter and record it in the test record.
The display should read 20 GHz +1 kHz (or 31 Hz for Option 1E8).

If the Procedure Fails

O Verify the test setup and instrument settings.
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External ALC ‘

External automatic leveling control (ALC) capability is verified by using a power meter to level
the signal at a point other than the RF OUTPUT connector.

This test must be performed for all instrument models.

Recommended Equipment

HP 437B Power Meter
HP 8481A Power Sensor
HP 8494B 0 to 11 dB Step Attenuator

HP 837xx
SYNTHESIZED
POWER METER SIGNAL GENERATOR
[ 1 ]
S5 235 520 gs3s8% (s
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RECORDER ALC RF
OUTPUT IN STEP QUTPUT
POWER
SENSOR ATTENUATOR
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Figure 3-3. External Leveling Test Setup

To Set Up the Equipment

Connect the equipment as shown in the Figure 3-3. ‘
Set the power meter to dBm mode.

Set the step attenuator to 1 dB.

Preset the synthesizer.

A e

Set the RF output level to 5 dBm on the synthesizer.

To Level the Signal Externally
1. Select the auto-range mode on the power meter.
2. Select range hold mode on the power meter.

For the synthesizer:
a. Press the key.

b. Enter the power shown on the power meter display into the synthesizer using the
numeric keypad and (dBm) keys.

Once the power meter reading is entered, the synthesizer enters external power meter
leveling mode.
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To Verify External Leveling
1. Observe the power meter reading.
2. Set the step attenuator to +2 dB.

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

4, Set the step attenuator to O dB.

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

6. Record your observations in Chapter 4, “Performance Test Record,” in this book.

The power meter reading should be about the same as it was in step 1.

If the Procedure Fails
o Verify the test setup and instrument settings.
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Maximum Leveled Power

This procedure verifies the maximum power specification over frequency by measuring the
power at the output connector of the synthesizer when it is set for maximum vernier and 0 dB

of attenuation.

This procedure must be performed for all synthesizer models.

Table 3-1. HP 83711A/11B

Specification

Conditions

+11 dBm
+10 dBm

(0°C to 35°C)
with Option 1E1 (0°C to 35°C)

Table 3-2. HP 83712A/12B

Specification

Conditions

+13 dBm
+11 dBm
+10 dBm

0.01 to 1 GHz (0°C to 35°C)
1 to 20 GHz (0°C to 35°C)
1 to 20 GHz with Option 1E1 (0°C to 35°C)

Table 3-3. HP 83731A/31B

Specification

Conditions

+11 dBm
+10 dBm
+10 dBm
+8 dBm

1 to 18 GHz
1 to 18 GHz with Option 1E1
18 to 20 GHz

18 to 20 GHz with Option 1E1

Table 3-4. HP 83732A/32B

Specification Conditions

+13 dBm 0.01 to 1 GHz

+11 dBm 1 to 18 GHz

+10 dBm 1 to 18 GHz with Option 1E1
+10 dBm 18 to 20 GHz

+8 dBm 18 to 20 GHz with Option 1E1

Recommended Equipment

HP 437B Power Meter

HP 8482A Power Sensor (for 0.01 to 1 GHz, only)

HP 8485A Power Sensor

HP part number 1250-1744 Type-N (m) to APC 3.5 mm (f) Adapter

Note

acceptable substitute.

The adapter used in this procedure must be an HP part number 1250-1744
adapter that is in good condition. A Type-N to SMA adapter is not an
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Figure 3-4. Maximum Power Test Setup

To Set Up the Equipment
1.

S 9k W

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

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

Set the power meter to dBm mode.

Preset the synthesizer.

Set CW frequency on the synthesizer to 1 GHz.

Adjust the RF output level of the synthesizer as follows:

Model Level Setting
HP 83711A/11B +12 dBm
HP 83711A/11B Option 1E1 | + 11 dBm
HP 83712A/12B +12 dBm
HP 83712A/12B Option 1E1 | + 11 dBm
HP 83731A/31B +12 dBm
HP 83731A/31B Option 1E1 | + 11 dBm
HP 83732A/32B +12 dBm
HP 83732A/32B Option 1E1 [ +11 dBm

Note that the synthesizer level setting is 1 dB greater than the specification.

To Measure Maximum Power at 1 GHz

Ll A

. Set the calibration factor on the power meter for the synthesizer’s CW frequency.

Measure power on the power meter using the HP 8485A sensor.
Check the unleveled indicator and the power level indicated on the power meter.

If the unleveled indicator is off and the power indicated on the power meter is greater
than or equal to the maximum leveled power specification shown at the beginning of
this procedure, record this observation by circling “yes” in Chapter 4, “Performance Test
Record,” in this book.

. If the unleveled indicator is on and the power meter reading is less than the maximum

leveled power specification, the instrument does not pass this test. Record this observation
by circling “no” in the performance test record chapter of this book. Refer to “If the
Procedure Fails”.
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10.

11.

. If the unleveled indicator is on and the power meter reading is greater than the maximum

leveled power specification, slowly decrease the synthesizer RF output level until the
unleveled indicator turns off.

. If the unleveled indicator turns off and the power meter display is still greater than

or equal to the maximum leveled power specification, record this observation in the
performance test record by circling “yes.”

If the power meter display is less than the maximum leveled power specification when

the unleveled indicator turns off, the instrument does not pass this test. Record this
observation in the performance test record by circling “no,” and refer to “If the Procedure
Fails.”

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

If the power meter reading is equal to the maximum leveled power specification, and the
unleveled indicator is off, record this observation in the performance test record by circling
“yes‘ ”

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

To Measure Maximum Power between 1 GHz and 18 GHz

1.

For the following CW frequencies, set the cal factor, measure power, and verify that: the
unleveled indicator is off and the power meter reading is greater than or equal to the
specification as in the procedure, “To Measure Maximum Power at 1 GHz.”

1.64 GHz
2.74 GHz
4.79 GHz
5.99 GHz
7.99 GHz
9.99 GHz
10.00 GHz
12.79 GHz
13.99 GHz
17.99 GHz
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To Measure Maximum Power between 18 GHz and 20 GHz

‘ 1. Set the synthesizer RF output level as follows:
Model Level Setting
HP 83711A/11B +12 dBm
HP 83711A/11B Option 1E1 | + 11 dBm
HP 83712A/12B +12 dBm
HP 83712A/12B Option 1E1 | + 11 dBm
HP 83731A/31B +11 dBm
HP 83731A/31B Option 1E1 | +9 dBm
HP 83732A/32B +11 dBm
HP 83732A/32B Option 1E1 | +9 dBm

2. For the following CW frequencies, set the cal factor, measure power, and verify that: the
unleveled indicator is off and the power meter reading is greater than or equal to the
specification as in the procedure, “To Measure Maximum Power at 1 GHz.”

Note Set the increment value for CW frequency to 100 MHz, and use the knob or
arrow keys to more easily change frequencies.

19.0 GHz
19.1 GHz
19.2 GHz

19.3 GHz
‘ 19.4 GHz
19.5 GHz
19.6 GHz
19.7 GHz
19.8 GHz

19.9 GHz
20.00 GHz

To Measure Maximum Power for 0.01 to 1 GHz

(HP 83712A/12B, HP 83732A/32B, Only)

1. Replace the HP 8485A sensor with the HP 8482A sensor for this procedure.

2. Set the synthesizer RF output level to 14 dBm.

3. For the following CW frequencies, set the cal factor, measure power, and verify that:

The unleveled indicator is off and the power meter reading is greater than or equal to the
specification as in the procedure, “To Measure Maximum Power at 1 GHz.”

Note Set the increment value for CW frequency to 0.1 MHz, and use the knob or
arrow keys to more easily change frequencies.
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10 MHz
11.2 MHz
11.3 MHz
15.9 MHz
16 MHz
22.5 MHz
22.6 MHz
31.9 MHz
32 MHz
45.3 MHz
45.4 MHz
63.9 MHZ
64 MHz
90.4 MHz
90.5 MHz
127.9 MHz
128 MHz
180.9 MHz
181 MHz
255.9 MHz
256 MHz
361.9 MHz
362 MHz
499.9 MHz
500 MHz
699.9 MHz
700 MHz
999 MHz

If the Procedure Fails
o Verify the test setup and instrument settings.
o Check that the proper sensor is being used for the frequency being tested.

o Check that the sensor and power meter are properly calibrated and zeroed.
o Check that the correct sensor calibration factor is used for the frequency being tested.
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Vernier Level Accuracy and Flatness

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

sensor.

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

them.

Specification Conditions

Level Accuracy:
+1.0 dB HP 83711A/11B, (1-20 GHz) 0 dBm to maximum power
+1.3dB HP 83712A/12B, (10—50 MHz) 0 dBm to maximum power
+1.0 dB HP 83712A/12B, (50 MHz — 20 GHz) 0 dBm to maximum power
+1.0 dB HP 83731A/31B, (1-20 GHz) —4 dBm to maximum power
+1.3dB HP 83732A/32B, (10—50 MHz) —4 dBm to maximum power
+1.0dB HP 83732A/32B, (50 MHz — 20 GHz) —4 dBm to maximum power!l

Flatness:
1dBl2 10 MHz to 1 GHz
1dB 1 GHz to 20 GHz

1 Using standard Type-N RF output connectors, level accuracy is not specified above
18 GHz. Level accuracy in this frequency range is typically degraded by about

0.2 dB.

2 Total deviation from ideal flatness is +0.5 dB (a range of 1 dB).

Recommended Equipment

HP 437B Power Meter
HP 8481A Power Sensor

HP 8485A Power Sensor (for synthesizer with Option 1E9)
HP part number 1250-1750 3.5 mm to Type-N Adapter (to test to 10 MHz with Option 1E9)

HP 837xx
SYNTHESIZED
SIGNAL GENERATOR

POWER METER

o GEE eee

RF
ouTPUT

POWER
SENSOR

Figure 3-5. Vernier Level Accuracy and Flatness Test Setup

To Set Up the Equipment

1. Select the appropriate power sensor. If you have an Option 1E9 instrument, you will need
to use the HP 8481A power sensor and 3.5 mm to Type-N adapter to test from 10 MHz to

50 MHz.

2. Zero and calibrate the power sensor and meter according to the power meter operating

manual.

3. Set up the equipment as shown in Figure 3-5.
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4. Preset the synthesizer.
5. Set the CW frequency on the synthesizer to the following
HP 83711A/11B and HP 83731A/31B: 1.033 GHz
HP 83712A/12B and HP 83732A/32B: 10.1 MHz
6. Set the RF output level on the synthesizer to the following levels:
HP 83711A/11B: +10 dBm
HP 83712A/12B: +10 dBm
HP 83731A/31B: +8 dBm
HP 83732A/32B: +8 dBm

To Measure Vernier Level Accuracy

1. Set the calibration factor on the power meter as required for a reading at the selected
frequency.

2. Measure the power at each of the following level settings and record it in Chapter 4,
“Performance Test Record,” in this book.

HP 83711A/11B | HP 83712A/12B | HP 83731A/31B | HP 83732A/32B
+10 dBm +10 dBm +8 dBm +8 dBm
+5 dBm +5dBm +6 dBm +6 dBm
0 dBm 0 dBm -3.9 dBm -3.9dBm

If you have an HP 83712A/12B or HP 83732A/32B:
For 10 MHz to 50 MHz, power levels should be accurate to +1.3 dB. For 50 MHz to 20 GHz,
power levels should be accurate to 1.0 dB.

If you have an HP 83711A/11B or HP 83731A/31B, power levels should be accurate to +1.0 dB,
1 to 20 GHz.

3. Repeat steps 1 and 2 for each of the following frequencies:
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HP 83711A/11B | HP 83712A/12B | HP 83731A/31B | HP 83732A/32B

10.1 MHz 10.1 MHz

18.192 MHz 18.192 MHz

329.488 MHz 329.488 MHz

657.168 MHz 657.168 MHz

984.848 MHz 984.848 MHz
1.033 GHz 1.033 GHz 1.033 GHz 1.033 GHz
5.225 GHz 5.225 GHz 5.225 GHz 5.225 GHz
9.487 GHz 9.487 GHz 9.487 GHz 9.487 GHz
13.75 GHz 13.75 GHz 13.75 GHz 13.75 GHz
18.00 GHz 18.00 GHz 18.00 GHz 18.00 GHz
20.00 GHz! 20.00 GHz! 20.00 GHz! 20.00 GHzl

1 20 GHz flatness and accuracy is specified for Option 1E9 (3.5 mm RF
output) instruments only. Use the HP 8485A power sensor above
18 GHz.

To Check Flatness

1.

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

For each RF Level setting, flatness is the absolute difference between the largest recorded
level reading and the smallest recorded level reading without regard to frequency. For
example, if the recorded level reading is largest at 1.033 GHz (+ 8.1 dBm, for example) and
smallest at +18.00 GHz (+ 7.9 dBm, for example), then flatness at the +8 dBm setting would
be 0.2 dB.

. Record the calculated flatness in Chapter 4, “Performance Test Record,” in this book.

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

For 1 GHz to 20 GHz, the variation between any two recorded power levels should be less
than 1.0 dB.

Note

Flatness is not referenced to any particular frequency. Rather it represents

the total power variation over the entire frequency range of the synthesizer.
The maximum to minimum power level difference is less than two times the
plus-and-minus specification limits. Thus, for a specification of +0.5 dB, the

maximum to minimum power level difference will be less than 1.0 dB.

If the Procedure Fails

o Verify the test setup and instrument settings.

o Check that the sensor and power meter are properly calibrated and zeroed.

o Check that the correct sensor is used for the power level being measured.

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

0 Run the “Frequency Calibration 1” and the “Vernier Calibration” procedures in Chapter 7,

“Service Software.”
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Low Level Accuracy and Flatness (Option 1E1 Only)

This procedure should be performed for all instrument models with Option 1E1. The procedure
measures and verifies low level (—4 dBm to —90 dBm; —105 dBm for “B” models) accuracy
using a power meter for —4 to —24 dBm and the HP 8902A measuring receiver for levels down

to —90 dBm.
Specification Conditions <-90 dBm
Low Level Accuracy

+2.3 dB 10 to 50 MHz +2.5dB

+2.0 dB 50 MHz to 1 GHz| 42.5dB

+1.04B 1to 18 GHz! +2.5 dB

Flatness: Flatness:
1dB 1 MHz to 1 GHz 1.4dB
1dB 1 GHz to 18 GHz 1.4 dB

1 With the standard Type-N RF output connector,
level accuracy is not specified above 18 GHz.
Level accuracy in this frequency range is typically
degraded by about 0.2 dB.

Recommended Equipment

HP 83640A Synthesized Sweeper

HP 8902A Measuring Receiver

HP 437B Power Meter

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

HP 11793A Microwave Converter

HP B837xx
SYNTHESIZED
SIGNAL GENERATOR POWER METER

=R EE s B O

e G eee

POWER
SENSOR

Figure 3-6. Low Level Accuracy Test Setup using Power Meter

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

1. Preset the synthesizer.

2. Set CW frequency on the synthesizer 18 GHz.

3.

4. Zero and calibrate the power meter and sensor and enter the appropriate cal factor for the

Set RF output level on the synthesizer to —24 dBm.

frequency.
Connect the equipment as shown in Figure 3-6.
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To Measure Level Accuracy from —24 dBm to + 5 dBm with a Power Meter

1. Read the level displayed on the power meter and record in Chapter 4, “Performance Test
Record,” in this book.

Note In this test, data is gathered for accuracy at some frequencies. Data for flatness
is gathered at other frequencies. The performance test record for low level
accuracy and flatness in Chapter 4 in this book is organized by frequency (from
lowest to highest) only.

2. Set ‘the synthesizer RF output to the following levels, and record the displayed power meter
reading for each.

—24 dBm
—14 dBm
—4 dBm
+5 dBm

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

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

HP 83711A/11B | HP 83712A/12B | HP 83731A/31B | HP 83732A/32B
42.768 MHz 42.768 MHz
960.272 MHz 960.272 MHz
1.6 GHz 1.6 GHz 1.6 GHz 1.5 GHz
18.00 GHz 18.00 GHz 18.00 GHz 18.00 GHz

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

1. Read the level displayed on the power meter and record it in Chapter 4, “Performance Test
Record,” in this book.

2. Set the synthesizer RF output to the following levels, and record the displayed power meter
reading for each.

—14 dBm
+5 dBm

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

HP 83711A/11B | HP 83712A/12B | HP 83731A/31B | HP 83732A/32B
13.75 GHz 13.756 GHz 13.756 GHz 13.76 GHz
9.487 GHz 9.487 GHz 9.487 GHz 9.487 GHz
5.225 GHz 5.225 GHz 6.225 GHz 5.225 GHz

632.592 MHz 632.592 MHz
304.912 MHz 304.912 MHz
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To Set Up Equipment for Frequencies Below 1 GHz and Levels from
—34 dBm to —90 dBm (to —105 for HP 83712B and HP 83732B)

This procedure applies to HP 83712A/12B and HP 83732A/32B instruments only.

HP 837xx
SYNTHESIZED
SIGNAL GENERATOR

MEASURING RECEIVER

L

18 MHz

S C.0.0)

s

RF TNPUT
OUTPUT

Figure 3-7. 10 MHz to 1 GHz Low Level Accuracy Test Setup using Measuring Receiver

1. Connect the equipment as shown in Figure 3-7.
2. Preset the synthesizer then set RF output level to +5 dBm at 42.768 MHz.
3. Set up the HP 8302A measuring receiver as follows:
a. Press and then the green (Instrument Preset ) to preset.
b. Press (INPUT FREQ).
The display should read 42. 753 MHHz
c. Press and then to set the receiver to tuned RF mode.
Ignore any error indicators such as the UNCAL annunciator.
d. Press in order to display power in dBm.
e. Press and then (SET REF) (the (ZERO) key) to set the receiver to relative mode.
The display should read &. 86 4E and no error indicators should be on.

To Measure Relative Level Accuracy below 1 GHz from —34 dBm to
—90 dBm (to —105 for HP 83712B and HP 83732B)

This procedure applies to HP 83712A/12B and HP 83732A/32B instruments only.
1. Decrease the synthesizer RF output to —4 dBm.
2. Check to see whether the RECAL annunciator on the measuring receiver is on or off.
If the RECAL annunciator is off, decrease the RF output by 10 dB.

If the RECAL annunciator is on, press the key on the measuring receiver, and
then, decrease the RF output by 10 dB.

3. Continue to decrease the synthesizer output by 10 dB steps, recalibrating the measuring
receiver whenever the RECAL annunciator turns on, until you reach —34 dBm.
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4. Record the measuring receiver relative reading, REL, for the following synthesizer levels in
Chapter 4, “Performance Test Record,” of this book: '

© o N o

10.

CRAOe

—34 dBm
—-44 dBm
—54 dBm
—64 dBm
—~T74 dBm
—84 dBm
—90 dBm
—95 dBm (HP 83712B and HP 83732B only)

. Perform the following steps for a HP 83712B or HP 83732B only:

Set the CW level to —105 dBm.

Press (ENTER).

Press 1} to turn attenuator hold on.

Set synthesizer power level to —100 dBm.

Record the measuring receiver relative reading REL@—-105 dBm.

Preset the synthesizer.
Set the synthesizer frequency to 960.272 MHz.
Set the synthesizer CW level to +5 dBm.

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

a.
b.

e o

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

The display should read 266. 272 MHz
Press and then to set the receiver to tuned RF mode.

. Press in order to display power in dBm.
. Press and then (SET REF) (the (ZERO) key) to set the receiver to relative mode.

The display should read 8. 6& d& and no error indicators should be on.

Repeat steps 1 through 5 and record the levels in the performance test record.
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To Establish Relative References beiow 1 GHz at —90 dBm for Level
Flatness (—105 for HP 83712B and HP 83732B) ‘

This procedure applies to HP 83712A/12B and HP 83732A/32B instruments only.
1. Preset the synthesizer then set CW frequency to 304.912 MHz.

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

a. Press and then the green to preset.

b. Press (MHz) (INPUT FREQ).
The display should read z84. 912 MH=

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

d. Press in order to display power in dBm.

e. Press and then (SET REF) (the (ZERO) key) to set the receiver to relative mode.
The display should read @.8a dE and no error indicators should be on.

3. Decrease the synthesizer RF output to —4 dBm.
4. Check to see whether the RECAL annunciator on the measuring receiver is on or off.
If the RECAL annunciator is off, decrease the RF output by 10 dBm.

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

5. Continue to decrease the synthesizer output by 10 dB steps, recalibrating the measuring
receiver whenever the RECAL annunciator turns on, until you reach —90 dBm. ‘

6. Perform the following steps for a HP 83712B or HP 83732B only:
Set the CW level to —105 dBm.

Press (@) (HZ) (ENTER).

Press {} to turn attenuator hold on.

Set synthesizer power level to —100 dBm.

L O

Record the measuring receiver relative reading REL@—-105 dBm.

7. Record the measuring receiver relative reading, REL, in the performance test record chapter
of this book.

8. Repeat this procedure for 632.592 MHz.
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To Set Up Equipment for Frequencies above 1 GHz and levels from

. _34 dBm to —90 dBm (to —105 for “B” models)
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Figure 3-8. 1 GHz to 18 GHz Low Level Accuracy Test Setup using Measuring Receiver

Note It is recommended that you use a rigid or high quality semi-rigid cable that
is less than 2 feet long for this procedure. At 18 GHz, the maximum loss of
the cable (connecting synthesizer RF output to microwave down converter RF
Input) should be less than 5 dB.

For maximum accuracy, connect the 10 dB attenuator directly to the
microwave down converter input.

1. Connect the equipment as shown in Figure 3-8.
The synthesizer frequency should be 1.5 GHz.
The synthesizer RF output level should be +5 dBm.
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2. Set up the external microwave LO (HP 83640A) as follows:
a. Preset
b. Center frequency = 1521.4 MHz
c. Power level = 8 dBm
3. Set up the HP 8902A measuring receiver as follows:
a. Press and then the green to preset.
b. Press (SpPcL).
c. Press (MH2).
d

. Press and then to set the receiver to tuned RF mode.
Ignore any error indicators such as the UNCAL annunciator.

Press in order to display power in dBm.

f. Press and then (the key) to set the receiver to relative mode.
The display should read @.8& diE and no error indicators should be on.

®

To Measure Relative Level Accuracy above 1 GHz from —34 dBm to
—90 dBm (to —105 for “B” models)

1. Decrease the synthesizer RF output to —4 dBm.
2. Check to see whether the RECAL annunciator on the measuring receiver is on or off.
If the RECAL annunciator is off, decrease the RF output by 10 dBm.

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

3. Continue to decrease the synthesizer output by 10 dB steps, recalibrating the measuring
receiver whenever the RECAL annunciator turns on, until reaching —90 dBm (—105 dBm for
“B” models).

4. Record the measuring receiver relative reading, REL, for the following synthesizer levels in
the performance test record chapter in this book:.

—34 dBm
—44 dBm
—54 dBm
—64 dBm
—74 dBm
—84 dBm
—90 dBm
—95 dBm (“B” models only)

5. Perform the following steps for “B” models only:

Set the CW level to —105 dBm.

Press (ENTER).

Press | to turn attenuator hold on.

Press i until the display reads a power level of —100 dBm.
Record the measuring receiver relative reading REL@—-105 dBm.

RO

6. Change the synthesizer frequency to 18 GHz.
7. Increase the synthesizer CW level to +5 dBm.
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8. Establish a +5 dBm reference level on the measuring receiver:

. a. Set the external microwave LO (HP 83640A) frequency to 18021.4 MHz.
b. Set up the HP 8902A measuring receiver as follows:
Press and then the green to preset.
Press (27.3) (5.
Press (MHz).

Ignore any error indicators such as the UNCAL annunciator.

Press and then to set the receiver to tuned RF mode.
Press in order to display power in dBm.

Press and then (the key) to set the receiver to relative mode.
The display should read &. @& 4B and no error indicators should be on.

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

To Establish Relative References above 1 GHz at —90 dBm for Level
Flatness (—105 dBm for “B” models)

1. Preset synthesizer, then set the CW frequency to 5.225 GHz.
2. Set the external microwave LO (HP 83640A) frequency to 5246.5 MHz.

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

a. Press (Blue Shift) and then the green to preset.
b. Press (27.3) (SPCL).
o c. Press (265) (W),

Ignore any error indicators such as the UNCAL annunciator.

d. Press and then to set the receiver to tuned RF mode.

e. Press in order to display power in dBm.

f. Press and then (SET REF) (the (ZERO) key) to set the receiver to relative mode.
The display should read &. 88 dE and no error indicators should be on.

4. Decrease the synthesizer RF output to —4 dBm.
5. Check to see whether the RECAL annunciator on the measuring receiver is on or off.
If the RECAL annunciator is off, decrease the RF output by 10 dBm.

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

6. Continue to decrease the synthesizer output by 10 dB steps, recalibrating the measuring
receiver whenever the RECAL annunciator turns on, until reaching —90 dBm.

7. Perform the following steps for “B” models only:
a. Set the CW level to —105 dBm.

Press @ (ENTER).

Press {} to turn attenuator hold on,

. Set synthesizer power level to —100 dBm.

© a0 o

Record the measuring receiver relative reading REL@—105 dBm.
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8. Record the measuring receiver relative reading, REL, for the following synthesizer levels in
the performance test record chapter in this book:.

9. Repeat this procedure for:

Synthesizer | External Microwave LO (HP 83640A)

9.487 GHz 9508.4 MHz
13.76 GHz 13771.4 MHz

To Calculate the Actual Power Levels from —34 dBm to —95 dBm

This calculation is an example of how to calculate accuracy at 1.5 GHz. Use this example to
calculate level accuracy from —95 dBm to +5 dBm at the following frequencies:

HP 83711A/11B and HP 83731A/31B | HP 83712A/12B and HP 83732A/32B
42.768 MHz
960.272 MHz
1.6 GHz 1.5 GHz
18 GHz 18 GHz

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

2. To calculate actual power level with a synthesizer setting of —34 dBm, refer to the following
example:

The power meter reading +5 dBm, ABS@1.5 GHz = +5.25 dB.
The measuring receiver reading REL@—-34 dBm = —39.5 dB.
(+5.25) + (—39.5) = —-34.25
ACT@-34dBm = —34.25 dBm
3. Record in the performance test record chapter in this book:
Each calculated Actual Power Level, ACT, should be within the following specifications:

10 to 50 MHz: +2.3 dB
50 MHz to 1 GHz: +2.0 dB
1 to 20 GHz: +1 dB

To calculate the actual power levels at —105 dBm for HP 83712B and HP 83732B, perform the
following steps:

4. Add the power meter reading at +5 dBm, ABS@(frequency) (dBm) to the recorded relative
measuring receiver reading, REL —105 dBm, then add —5 dBm in order to calculate the
actual level at —105 dBm, ACT —105 dBm.

5. To calculate actual power level at —105 dBm, refer to the following example:
The power meter reading +5 dBm, ABS@1.5 GHz = +5.25 dB.
The measuring receiver reading REL@—105 dBm = —105.1 dB.
(+5.25) + (—105.1) + (—b)= —104.95 dBm
ACT@-105dBm = —104.95 dBm
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6. Record in the performance test record chapter in this book:

Each calculated Actual Power Level, ACT, should be within the following specifications
(<—90 dBm):

10 to 50 MHz: +2.5 dB
50 MHz to 1 GHz: +2.5 dB
1 to 20 GHz: +2.5 dB

For HP 83712B and HP 83732B <—90 dBm:

10 to 50 MHz: 4+2.5 dB
50 MHz to 1 GHz: +2.5 dB
1 to 20 GHz: +£2.5 dB
To Calculate Actual Power Levels for Flatness

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

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

To Calculate Flatness from 0.01 to 1 GHz

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

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

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

4. Review the recorded Actual Levels (dBm) for a synthesizer RF output of —90 dBm
(=105 dBm for HP 83712B and HP 83732B) to determine the minimum value and the
maximum value.

5. Subtract the minimum value (dBm) from the maximum value (dBm) in order to obtain the
flatness (dB) at —90 dBm (—105 dBm for HP 83712B and HP 83732B).

6. Record this value in the performance test record chapter of this book.
This value should be <1 dB.
At levels <—-90 dBm, this value should be <1.4 dB.

To Calculate Actual Power Levels for Flatness

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

2. Record the calculated Actual Levels in the performance test record chapter of this book.
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" To Calculate Flatness from 1 to 20 GHz

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

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

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

4. Review the recorded Actual Levels (dBm) for a synthesizer RF output of —90 dBm
(—105 dBm for “B” models) to determine the minimum value and the maximum value.

5. Subtract the minimum value (dBm) from the maximum value (dBm) in order to obtain the
flatness (dB) at —90 dBm (—105 dBm for “B” models).

6. Record this value in the performance test record chapter of this book.
This value should be <1 dB.
At levels <—90 dBm, this value should be <1.4 dB.

If the Procedure Fails
o Verify the test setup and instrument settings.

o Run the “Frequency Calibration 2” and the “Attenuator Calibration” procedures in Chapter
7, “Service Software.”
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Harmonics

This procedure must be performed for all instrument models. The test measures and verifies
2nd harmonic power level relative to