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T he HP 8902A measuring receiver delivers the
accuracy and resolution of a high perfor-
mance power meter at frequencies from 150 kHz to
1.3 GHz (50 MHz to 26.5 GHz with the HP 11793A
microwave converter) and levels from +30 dBm to
—127 dBm. It accurately measures AM, FM and @M,
including residuals and incidentals, with a single
keystroke. The HP 8902A measuring receiver, with
the HP 11793A, counts RF signals to 26.5 GHz with
10 Hz resolution and excellent long-term frequency
stability. The HP 8902A measuring receiver with
Option 050 offers increased power measurement
accuracy. This option specifies Tuned RF Level on
the HP 8902A measuring receiver to an accuracy of
+(0.015 dB + 0.005 dB/10 dB step).
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HP 8902A Measuring Receiver*
Technical Specifications

Specifications describe the test set’s warranted performance
and are valid over the entire operation and environmental ranges
unless otherwise noted. All specifications are valid after a
30-minute warm up period of continuous operation, and within
the frequency ranges defined below.

Supplemental characteristics are intended to provide
additional information useful in applying the instrument by
giving typical, but non-warranted performance parameters.
These characteristics are shown in Italics and labeled as
“nominal,” “typical,” or “supplemental.”

* Shaded text signifies measurements made with the HP 8902A
measuring receiver using the HP 11793A microwave converter
and HP 11792A sensor module.

With this configuration, all standard HP 8902A specifications
apply except where changes are shown as shaded text.

Frequency Modulation

RATES!:
20 Hz to 10 kHz, 150 kHz < f, <10 MHz.
20 Hz to 200 kHz, 10 MHz < f_ <1300 MHz.
20 Hz to 200 kHz, 10 MHz < f_<26.5 GHz.

DEVIATIONS!:
40 kHz pealk maximum, 150 kHz < f <10 MHz.
400 kHz peak maximum, 10 MHz < f_ <1300 MHz.
400 kHz peak maximum, 10 MHz < f_<26.5 GHz.

ACCURACY 1'% 3;

AM REJECTION (50 Hz to 3 kHz BW)3:

AM Rejection | Frequency Range Rates AM Depths
<20 Hz peak 150 kHz — 1300 MHz | 400 Hz or 1 kHz <50%
deviation
<20 Hz peak 150 kHz — 26.5 GHz 400 Hz or 1 kHz <50%
deviation

RESIDUAL FM (50 Hz to 3 kHz BW):
<8 Hz  at 1300 MHz, decreasing linearly with
frequency to <1 Hz, for 100 MHz and below.

<17 Hz,_, 1300 MHz <f, <6.2 GHz.
<33 Hz,,, 6.2 GHz <f,<12.4 GHz.

<49 Hz, _ 12.4 GHz <f, <18.6 GHz.
<65 Hz,, , 18.6 GHz <f, <26.5 GHz.

Supplemental Characteristics:

MAXIMUM FM DEVIATION, RESOLUTION, AND
MAXIMUM DEMODULATED OUTPUT SENSITIVITY
ACROSS AN OPEN CIRCUIT (6002 output impedance)®:

Maximum Maximum Demodulated Deviations
Resolution Output Sensitivity (AF)
100 Hz 0.01 mV/Hz AFM > 40 kHz
40kHz <
10 Hz 01 mV/HZ AFpeak <40 kHz
1 Hz 1.0 mV/Hz AF. <4 kHz
0.1 Hz
(rms detecmron/y) 1.0 mV/ Hz AF”"S <0.3kHz

Resolution is increased one digit with 750 Us de-emphasis
and pre-display on.

The demodulated output signal present at the
Modulation Out/Audio In connector is increased in
amplitude by a factor of 10 with 750 Us de-emphasis.

FM Accuracy Frequency Range Rates Deviations
5 - DEMODULATED OUTPUT DISTORTION?® *:
+2% of reading | 950 kHz — 10 MHz | 20Hz—10KkHz | <40 kHz,,,,
1 digit THD Frequency Range Rates Deviations
+1 %ﬁfdggﬁding 10 MHz - 1300 MHz | 50 Hz— 100 kHz | <400 kHz,,,, <0.3% 150 kHz — 400 kHz | 20 Hz — 10 kHz <10 kHz
i 0.1% 400 kHz — 10 MH. 20 Hz — 10 kH. 10 kH:;
£5% of 1620100 | 10 itz — 1300 MHz | 20 Hz - 200 kHz | <400 ki, 07 (OkHe— 10MHz | 20— T0KHz | <10kt
= %9 <0.1% 10 MHz — 26.5 GHz | 20 Hz — 100 kHz <100 kHz
£1% Of reading | 10 MHz —26.5 GHz | 50 Hz — 100 kHz | - <400 kH,,
= a9 . DETECTORS: +peak, - peak, +peak/2, peak hold, average
i5%+?f d?;?tdmg 10 MHz - 26.5GHz | 20 Hz— 200 kHz | <400 khz,,, (rms sinewave calibrated), rms.
For rms detector add 3% of reading, STEREO SEPARATION (50 Hz to 15 kHz): >47 dB.
DEMODULATED OUTPUT DISTORTION 14
THD Frequency Range Rates Deviations
1 . . .
<0.1% 400 kHz — 10 MHz 20 Hz — 10 kHz 10 kHz dBel;—teIr:?;}Egs?;(%Eiggf.zo kHz rates and 40 kHz peak deviations with 750 ps
<0.1% 10 MHz — 1300 MHz | 20 Hz — 100 kHz <100 kHz 2 Not to exceed for stated accuracy: 50 Hz to 40 kHz rates with
<0.1% 10MHz-265GHz | 20Hz—100kHz | <100 kHz , s detector.

Peak residuals must be accounted for in peak readings.

With 750 ps de-emphasis and pre-display "off," distortion is not specified for
modulation outputs >4V peak. This condition can occur near maximum devia-
tion for a measurement range, at rates <2 kHz.

=

For optimum flatness, cables should be terminated with their
characteristic impedance.



Amplitude

Modulation

RATES:

20 Hz to 10 kHz, 150 kHz <f <10 MHz.
20 Hz to 100 kHz, 10 MHz <f <1300 MHz.

DEPTH: to 99%

ACCURACY 2 3:6;
AM Accuracy | Frequency Range Rates Depths
£2% of d?;ftd'”g 150 kHz— 10 MHz | 50Hz—10kHz | 5% — 99%
+3% of reading | 150 kHz — 10 MHz | 20 Hz— 10 kHz to 99%
+1 digit
1% of reading | 10 \MHz — 1300 MHz | 50 Hz - 50 kHz 5% — 99%
+1 digit
i3%+§’f dggﬁdi”g 10 MHz — 1300 MHz | 20 Hz — 100 kHz to 99%
11-5°/+°1°[f“;$fdi”9 1300 MHz — 26.5 GHz | 50 Hz — 50 kHz 5% — 99%
i3%+?f dggﬁding 10 MHz - 265 GHz | 20 Hz - 100 kHz to 99%
For rms detector add +3% of reading.
FLATNESS 5 7;
Flatness Frequency Range Rates Depths
i0-3°/j1°£ié?fd‘”9 10 MHz — 1300 MHz | 90Hz—10kHz | 20% — 80%
i°-3°/+°1°[f“g$fdi”9 10MHz—265GHz | 90Hz—10KkHz | 20% — 80%

DEMODULATED OUTPUT DISTORTION:
<0.3% THD for <50% depth.
<0.6% THD for <95% depth.
For f_>1300 MHz add 0.4% THD.

FM REJECTION (50 Hz to 3 kHz BW)3:

FM Rejection | Frequency Range Rates Deviations
<0.2% AM 250 kHz — 10 MHz 400 Hz or 1 kHz <5 kHzpeak
<0.2% AM 10 MHz — 1300 MHz | 400 Hz or 1 kHz <50 kHzpeak
<0.2% AM 10 MHz — 26.5 GHz 400 Hz or 1 kHz <50 kHzpﬁak

RESIDUAL AM (50 Hz to 3 kHz BW): <0.01%,_.

Supplemental Characteristics:

DETECTORS: +peak, -peak, +peak/2, peak hold, average
(rms sinewave calibrated), rms.

MAXIMUM DEPTH, RESOLUTION, AND MAXIMUM
DEMODULATED OUTPUT SENSITIVITY ACROSS AN
OPEN CIRCUIT (6002 output impedance)’:

Maximum Maximum Demodulated
Resolution Output Sensitivity Depths
0.1% 0.01V / percent AMM 240.0%
0.01% 0.1V / percent AM . <40.0%
0.001%
(rms detector only) 0.1V / percent AM_ <3.0%

Phase Modulation

RATES:
200 Hz to 10 kHz, 150 kHz <f_ <10 MHz.
200 Hz to 20 kHz, 10 MHz <f_ <1300 MHz.
200 Hz to 20 kHz, 10 MHz <f_<26.5 GHz.

ACCURACY3:
+4% of reading +1 digit, 150 kHz <f_ <10 MHz.
+3% of reading +1 digit, 10 MHz <f_ <1300 MHz.
+3% of reading +1 digit, 10 MHz <f_<26.5 GHz.
For rms detector add +3% of reading.

DEMODULATED OUTPUT DISTORTION: <0.1% THD.

AM REJECTION (for 50% AM at 1 kHz rate)3:
<0.03 radians peak (50 Hz to 3 kHz BW).

MAXIMUM DEVIATION, RESOLUTION, AND MAXIMUM
DEMODULATED OUTPUT SENSITIVITY ACROSS AN
OPEN CIRCUIT (600 Q output impedance)?®:

150 kHz <f_ <10 MHz
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Supplemental Characteristics:

MODULATION RATES: usable from 20 Hz to 100 kHz
with degraded performance.

DETECTORS: +peak, - peak, +peak/2, peak hold,
average (rms sinewave calibrated), rms.

Not to exceed for stated accuracy: 50 Hz to 40 kHz rates with
rms detector.

Peak residuals must be accounted for in peak readings.

For optimum flatness, cables should be terminated with their
characteristic impedance.

For peak measurements only: AM accuracy may be affected by distortion
generated by the measuring receiver. In the worst case this distortion can
decrease accuracy by 0.1% of reading for each 0.1% of distortion.

Flatness is the variation in indicated AM depth for constant depth on
input signal.



Modulation Reference

AM CALIBRATOR DEPTH AND ACCURACY:
33.33% depth nominal, internally calibrated to an
accuracy of +0.1%.

FM CALIBRATOR DEVIATION AND ACCURACY:
34 kHz peak deviation nominal, internally calibrated
to an accuracy of +0.1%.

Supplemental Characteristics:
CARRIER FREQUENCY: 10.1 MHz.
MODULATION RATE: 10 kHz.
OUTPUT LEVEL: - 25 dBm.

Frequency Counter

RANGE:
150 kHz to 1300 MHz.
150 kHz to 26.5 GHz.

SENSITIVITY:
12mV,__ (-25 dBm), 150 kHz <f_ <650 MHz.
22 mV,__(-20 dBm), 650 MHz <f, <1300 MHz.
40 mv,__ (~15 dBm), 150 kHz <f, <650 MHz.
71 mV, . (-10 dBm), 650 MHz <f, <1300 MHz.
40 mv__ (~15 dBm), 1300 MHz <f, <26.5 GHz.

MAXIMUM RESOLUTION:
1 Hz.
10 Hz.

ACCURACY:
+ reference accuracy + 3 counts of least-significant
digit, £, <100 MHz.
+ reference accuracy + 3 counts of least-significant
digit, or 30 Hz, whichever is larger, f, 2100 MHz.

Supplemental Characteristics:

MODES: Frequency and Frequency Error (displays the
difference between the frequency entered via the keyboard
and the actual RF input frequency).

SENSITIVITY IN MANUAL TUNING MODE:
Approximate frequency must be entered from keyboard.
0.22mv,,  (-60 dBm).
0.71mV,, (=50 dBm).

Using the RF amplifier and the IF amplifiers,
sensitivity can be increased to approximately:
-100 dBm.
-90 dBm, f, <1300 MHz.
-75 dBm, 1300 MHz <f, <26.5 GHz.

8 After 30-day warm-up.

9 The HP 8902A fundamental RF power measurement units are watts. Further
internal processing is done on this number to display all other units.

10 When using a power sensor, the noise specification may mask the linearity
specification and become the predominant error. When operating on the top
RF power range, add the power sensor's linearity percentages found in the
power sensor's specifications.

Internal Time Base Reference

FREQUENCY: 10 MHz.

AGING RATE:
<1 x 10-%month.
<1 x 1079 /day (Option 002)3.

Supplemental Characteristics:

INTERNAL REFERENCE ACCURACY:

Overall accuracy is a function of timebase calibration,
aging rate, temperature effects, line voltage effects and
short-term stability.

Standard Option 002
Aging Rate <1 x 10°%mo. <1 x 10%/day
Temperature Effects <2 x 107/°C <2 x 107%/°C
Line Voltage Effects
(+5%, —10% Line <1 x10° <6 x 107
Voltage Change)
Short-Term Stability — <1x10° for
1 second average

RF Power

The HP 8902A measuring receiver, with HP 11722A sensor
module, performs RF power measurements from —20 dBm
(10 uW) to +30 dBm (1 W) at frequencies from 100 kHz to
2.6 GHz.

The HP 8902A measuring receiver, with HP 11792A sensor
module, performs RF power measurements from —20 dBm
(10 uW) to +30 dBm (1 W) at frequencies from 50 MHz to
26.5 GHz.

RF POWER RESOLUTION?:
0.01% of full scale in watts or volts mode.
0.01 dB in dBm or dB,, ... mode.

LINEARITY (includes sensor non-linearity):
RF range linearity + RF range-to-range
change error.

RF RANGE LINEARITY (using recorder output)!?:
+0.02 dB, RF ranges 2 through 5.
+0.03 dB, RF range 1.
Using front-panel display add +1 count of
least-significant digit.

RF RANGE-TO-RANGE CHANGE ERROR (using recorder
output): £0.02 dB/RF range change from reference range.
Using front-panel display add +1 count of least-significant digit.

INPUT SWR:

Using HP 11722A sensor module: <1.15.

Using HP 11792A sensor module:
<1.15, 1300 MHz <f .

<1.25, 1300 MHz <f, <18.0 GHz.
<1.40, 18.0 GHz <f, <26.5 GHz.



ZERO SET (digital settability of zero):
+0.07% of full scale on lowest range.
Decrease by a factor of 10 for each higher range.

Supplemental Characteristics:

ZERO DRIFT OF METER:
+0.03% of full scale/°C on lowest range. Decrease by a
JSactor of 10 for each higher range.

NOISE (at constant temperature, peak change over
any one-minute interval for the HP 11722A or
HP 11792A sensor module):

0.4% of full scale on range 1 (lowest range).

0.13% of full scale on range 2.

0.013% of full scale on range 3.

0.0013% of full scale on range 4.

0.00013% of full scale on range 5.

ZERO DRIFT OF SENSORS (1 hour, at constant
temperature after 24-hour warm-up):
+0.1% of full scale on lowest range for HP 11722A
and HP 11792A sensor module.

RF POWER RANGES OF HP 8902A MEASURING
RECEIVER WITH HP 11722A AND HP 11792A SENSOR
MODULE:

-20 dBm to -10 dBm (10 uW to 100 uWw), range 1.

-10 dBm to 0 dBm (100 uW to 1 mW), range 2.

0 dBm to +10 dBm (1 mW to 10 mW), range 3.

+10 dBm to +20 dBm (10 mW to 100 mW), range 4.

+20 dBm to +30 dBm (100 mW to 1 W), range 5.

RESPONSE TIME (0 to 99% of reading):
<10 seconds, range 1.
<1 second, range 2.
<100 milliseconds, ranges 3 through 5.

DISPLAYED UNITS:
Watts, dBm, dB
dBmV, dB uV.

% volts, mV, uV, dB'V,

relative > "“relative’

INTERNAL NON-VOLATILE CAL-FACTOR TABLES
(user-modifiable using special functions):
Maximum number of cal factor/frequency entries:
Table #1 (primary): 16 pairs plus Reference
Cal Factor.
Table #2 (frequency offset): 22 pairs plus
Reference Cal Factor.

Maximum Allowed Frequency Entry: 42 GHz.
Frequency Entry Resolution: 50 kHz.

Cal Factor Range: 40 to 120%.

Cal Factor Resolution: 0.1%.

1 The HP 8902A fundamental Tuned RF Level measurement units are volts. Fur-

ther internal processing is done on this number to display all other units.

12 Tuned RF Level accuracy will be affected by residual FM of the source-un-
der-test. If the residual FM__ is >50 Hz measured over a 30 second period in
a 3 kHz BW, Tuned RF Level measurements should be made using the IF aver-
age detector (30 kHz BW) by using Special Function 4.4. The Tuned RF Level
measurement sensitivity when using the IF average detector is —100 dBm.

Power Reference

POWER OUTPUT:
1.00 mW. Factory set to +0.7%, traceable to the U.S. National
Bureau of Standards.

ACCURACY: +1.2% worst case (x0.9% rss) for one year
(0 °C to b5 °C).

Supplemental Characteristics:

FREQUENCY: 50 MHz nominal.
SWR: 1.05 nominal.
FRONT PANEL CONNECTOR: N-type female.

Tuned RF Level

POWER RANGE: -127 dBm to 0 dBm, using IF synchronous
detector (200 Hz BW).
—100 dBm to 0 dBm, using IF average detector
(30 kHz BW).

POWER RANGE (Using HP 11792A Sensor Module):
For IF Synchronous Detector:

+10 dBm to 117 dBm, 2.5 MHz <f_ <1300 MHz.

+5 dBm to —105 dBm, 1300 MHz <f_<12.4 GHz.

+5 dBm to —100 dBm, 12.4 GHz <f_ <18.0 GHz.

+5 dBm to —95 dBm, 18.0 GHz <f_ <26.5 GHz.

For IF Average Detector:
+10 dBm to -90 dBm, 2.5 MHz <f_ <1300 MHz.
+5 dBm to —80 dBm, 1300 MHz <f_<12.4 GHz.
+5 dBm to —75 dBm, 12.4 GHz <f_ <18.0 GHz.
+5 dBm to —70 dBm, 18.0 GHz <f_ <26.5 GHz.

1.9 Special Function degrades Tuned RF Level
minimum sensitivity by 10 dB.

FREQUENCY RANGE:
2.5 MHz to 1300 MHz.
2.5 MHz to 26.5 GHz.

DISPLAYED RESOLUTION!!:
4 digits in watts or volts mode.

0.01 dB or 0.001 dB in dBm or dB mode.

relative

4 digits in watts or volts mode.
0.01 dB in dBm or dB_, ... mode.
RELATIVE MEASUREMENT ACCURACY (at constant
temperature and after RF range calibration is completed)!2:

Detector linearity + IF range-to-range error + RF range-to-
range error + frequency drift error + noise error + 1 digit.

Detector linearity + mixer linearity + IF range-to-range error
+ RF range-to-range error + frequency drift error + noise
error + 1 digit.



DETECTOR LINEARITY:

For IF Synchronous Detector:
+0.007 dB/dB change, but not more than
+0.02 dB/10 dB change.
Typically <+0.004 dB/dB change and
<+0.01 dB/10 dB change.

For IF Average Detector (0 °C to +35 °C):
+0.013 dB/dB change, but not more than
+0.04 dB/10 dB change.
but not more than +0.06 dB/10 dB change.
Typically <+0.008 dB/dB change and
<+0.02 dB/10 dB change.

MIXER LINEARITY:
Negligible, levels <-5 dBm.
+0.04 dB, levels >—5 dBm and frequencies >1300 MHz.

IF RANGE-TO-RANGE ERROR (see Tuned RF Level
range plot)!3:
+0.02 dB/IF range change, IF ranges 1 through 5.
+0.05 dB/IF range change, IF ranges 6 through 7.

RF RANGE-TO-RANGE ERROR:
+0.04 dB/IF range change (Tuned RF Level only).
+0.06 dB/IF range change, RF Power to Tuned RF Level.

FREQUENCY DRIFT ERROR: +0.05 dB/kHz frequency drift
from center of IF (using IF synchronous detector).

NOISE ERROR: +0.18 dB for levels <—120 dBm, or for levels
<-110 dBm if Special Function 1.9 is selected.

+0.18 dB, levels <-110 dBm, 2.5 MHz <f_ <1300 MHz.
+0.18 dB, levels <-98 dBm, 1300 MHz <f_ <12.4 GHz.
+0.18 dB, levels <-93 dBm, 12.4 GHz <f_<18.0 GHz.
+0.18 dB, levels <-88 dBm, 18.0 GHz <f_<26.5 GHz.
Negligible elsewhere.

INPUT SWR:
<1.18, at HP 8902A RF input, RF range 1 and 2.
<1.40, at HP 8902A RF input, RF range 3.
<1.33, at HP 11722A RF input, RF range 1 and 2.
<1.50, at HP 11722A RF input, RF range 3.
<1.33, at HP 11722A RF input, RF range 3 with Special
Function 1.9.

Using HP 11792A sensor module:
<1.15, 1300 MHz <f .

<1.25, 1300 MHz <f_ <18.0 GHz.
<1.40, 18.0 GHz <f, <26.5 GHz.

Supplemental Characteristics:

ABSOLUTE LEVEL MEASUREMENT ACCURACY AT
LOW LEVELS (at constant temperature and after RF
range calibration is completed)'?:

Absolute level measurement accuracy is a function of the RF
Power and Tuned RF Level measurement accuracy. For a
source with an output SWR of 1.7 and level of =110 dBm the
typical absolute level measurement accuracy is 0.46 dB rss
and 1.02 dB worst case.

IF FREQUENCY: 455 kHz.

ACQUISITION TIME:
<4 seconds, >-110 dBm.
<10 seconds, >-127 dBm.

<4 seconds, levels >-85 dBm.
<10 seconds, levels <-85 dBm.

RESPONSE TIME (responding to changes in level of an
acquired signal):

<2 seconds, =-110 dBm.

<5 seconds, =-127 dBm.

<2 seconds, =>-85 dBm.
<5 seconds, <-85 dBm.

DISPLAYED UNITS: Waits, dBm, dB
mV, uV, dBV, dB mV, dB 1V,

%, vollts,

relative’ "“relative’

Tuned RF Level Ranges (IF Synchronous Detector)

+0.05 dB Specified

safiuey 4y

Not
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Tuned RF Level Ranges (IF Average Detector)

+0.05 dB  Not Specified

+0.02 dB

©
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®
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12 Tuned RF Level accuracy will be affected by residual FM of the source-un-
der-test. If the residual FM__ is >50 Hz measured over a 30 second period in
a3 kHz BW, Tuned RF Level measurements should be made using the IF aver-
age detector (30 kHz BW) by using Special Function 4.4. The Tuned RF Level

measurement sensitivity when using the IF average detector is —100 dBm.

B IR Ranges 6 and 7 (see Tuned RF Level range plots) are only used in
automatic operation for Tuned RF Level measurements below approximately
—110 dBm for the IF synchronous detector, and below approximately
-85 dBm for the IF average detector.



Relative Measurement Uncertainty (dB)

Testing a 10 dB/Step Attenuator

Audio Frequency Counter

+.30
+.28 FREQUENCY RANGE:
+.26 DUT source level; 0 dBm 20 Hz to 250 kHz. (Usable to 600 kHz.)
g MAXIMUM EXTERNAL INPUT VOLTAGE: 3V,
*.
+.20 ACCURACY (for demodulated signals)!4:
18 Worst case
16 Accuracy Frequency Modulation (Peak)
0
14 +3 counts of |east-significant digit 1 kHz FﬁAM>1EBOkﬁZ
+.12 RSS Py r = +Internal Reference Accuracy (pl\/|21_.5'radians
+.10
.
+.08 o ® +0.02 Hz AM=10%
06 L J +Internal Reference Accuracy <1 kHz FM=1.0 kHz
) @VI21.5 radians
.04 —o— Typical at 30 MHz p
®
+.02 L 1.5%<AM<10%
* ® ° ° ) * f g +0.2 Hz i UA105 kHz<FM ’
+Internal Reference Accuracy <3 Khz <1.0 kHz
0 10 2 30 40 A 50 . B%B 70 80 90 100 10 (3 kHz low-pass filter inserted) 0.15 radian<@M
ttenuation (dB) <1.5 radians
ACCURACY (for external signals)!4:
Accuracy Frequency Level
Carrier Noise (Options 030-037) ——
+3 counts of least-significant digit >1 kHz >100 mV
FREQUENCY RANGE: 10 MHz to 1300 MHz. shnternal Reference
CARRIER POWER RANGE: +30 dBm to -20 dBm; ol Hie[’f-ef’rze n*ize — <1 kHz 2100mV_
12.5 kHz, 25 kHz and 30 kHz filters. * /

+30 dBm to —10 dBm; carrier noise filter.
DYNAMIC RANGE: 115 dB.

CARRIER REJECTION (temp. <35 °C): >90 dB; for offsets
of at least 1 channel spacing or 5 kHz, whichever is greater.

RELATIVE MEASUREMENT ACCURACY:

+0.5 dB; levels >-95 dBc; 12.5 kHz, 25 kHz and
30 kHz filters.
+0.5 dB; levels 2-129 dBc/Hz; carrier noise filter.

CARRIER NOISE FILTER:

Filter Noise Bandwidth: 2.5 kHz nominal.

Noise Bandwidth Correction Accuracy (stored in non-
volatile memory): +0.2 dB.

Supplemental Characteristics:

ADJACENT/ALTERNATE CHANNEL FILTERS:

6 dB Filter Bandwidth:

8.5 kHz, 12.5 kHz adjacent-channel filter.

16.0 kHz, 25 kHz adjacent-channel filter.

30.0 kHz, 30 kHz (cellular radio) alternate-channel filter.

TYPICAL NOISE FLOOR: -150 dBc/Hz, 0 dBm
carrier power level. For system noise performance add
LO contribution.

14 With the low-pass and high-pass audio filters used to stabilize frequency
readings.

Supplemental Characteristics:
DISPLAYED RESOLUTION: 6 digits.
MEASUREMENT RATE: 2 readings per second.

COUNTING TECHNIQUE:
Reciprocal with internal 10 MHz timebase.

AUDIO INPUT IMPEDANCE: 100 kQ nominal.

Audio RMS Level

FREQUENCY RANGE: 50 Hz to 40 kHz.
VOLTAGE RANGE: 100 mVto 3 V.
ACCURACY: + 4.0% of reading.

Supplemental Characteristics:

FULL RANGE DISPLAY: 0.3000 V, 4.000 V.

AC CONVERTER: True-rms responding for signals with
crest factor of <3.

MEASUREMENT RATE: 2 readings per second.
AUDIO INPUT IMPEDANCE: 100 kEQnominal.



Audio Distortion

FUNDAMENTAL FREQUENCIES:
400 Hz +5% and 1 kHz +5%.

MAXIMUM EXTERNAL INPUT VOLTAGE: 3 V.

DISPLAY RANGE:
0.01% to 100.0% (-80.00 dB to 0.00 dB).

DISPLAYED RESOLUTION: 0.01% or 0.01 dB.
ACCURACY: =1 dB of reading.

SENSITIVITY:
Modulation: 0.15 kHz peak FM, 1.5% peak AM or
0.6 radian peak @M.
External: 100 mV_ .

RESIDUAL NOISE AND DISTORTION'?:
0.3% ( =50 dB), temperature <40 °C.

Supplemental Characteristics:

MEASUREMENT 3 dB BANDWIDTH: 20 Hz to 50 kHz.
DETECTION: Truerms.

MEASUREMENT RATE: 1 reading per second.

AUDIO INPUT IMPEDANCE: 100 kQ nominal.

Audio Filters

DE-EMPHASIS FILTERS: 25 ps, 50 us, 75 ps, and

750 ps. De-emphasis filters are single-pole, low-pass filters
with 3 dB frequencies of: 6366 Hz for 25 us, 3183 Hz for 50 ps,
2122 Hz for 75 ps, and 212 Hz for 750 ps.

50 Hz HIGH-PASS FILTER (2 pole):
Flatness: <1% at rates =200 Hz.

300 Hz HIGH-PASS FILTER (2 pole):
Flatness: <1% at rates =1 kHz.

3 kHz LOW-PASS FILTER (5 pole):
Flatness: <1% at rates <1 kHz.

15 kHz LOW-PASS FILTER (5 pole):
Flatness: <1% at rates <10 kHz.

>20 kHz LOW-PASS FILTER (9 pole bessel)!6:
Flatness: <1% at rates <10 kHz.

Supplemental Characteristics:

DE-EMPHASIS FILTER TIME CONSTANT ACCURACY:
+3%.

HIGH PASS AND LOW PASS FILTER 3 dB CUTOFF
FREQUENCY ACCURACY: +3%.

>20 kHz LOW PASS FILTER 3dB CUTOFF
FREQUENCY: 100 kHz nominal.

OVERSHOOT ON SQUARE WAVE MODULATION'S: <1%.

RF Input

FREQUENCY RANGE: 150 kHz to 1300 MHz.
150 kHz to 26.5 GHz when using the HP 11793A sensor module.

OPERATING LEVEL:

Minimum
Operating Level

Maximum

Operating Level Frequency Range

12 mvrms (_25 dBm) 7 V'm“ Wpeak) 150 kHz — 650 MHz
Source SWR <4

22 V(20 dBm) T Vo (1 Wiy} 650 MHz — 1300 MHz
Source SWR <4

40 me (15 dBm) 7Vrms(1W peak) 150 kHz — 650 MHz

71mV,_ (10 dBm) N W) 650 MHz — 1300 MHz

40 mV_ (15 dBm)

ms

N (W

ms peak’

) 1300 MHz — 26.5 GHz

Supplemental Characteristics:

TUNING:

Normal Mode: Automatic and manual frequency entry.
Track Mode: Automatic and manual frequency entry,
f,=210 MHz.

Normal and Track Mode: Manual entry of
approximale frequency.

Acquisition Time (automatic operation): ~1.5 seconds.
INPUT IMPEDANCE: 50 Qnominal.
MAXIMUM SAFE DC INPUT LEVEL: 5V dc.

General Specifications

TEMPERATURE:
Operating: 0 °C to 55 °C.
Storage: — 55 °C to 75 °C.

REMOTE OPERATION: GPIB; all functions except the
line switch are remotely controllable.

DEFINED IN IEEE-488.2 GPIB COMPATIBILITY: SH1,
AH1, T5, TEO, L3, LEO, SR1, RL1, PP0, DC1, DTL, CO, E1.

EMI: Conducted and radiated interference is within the
requirements of VDE 0871 (Level B), and CISPR publication 11.

POWER: 100, 120, 220, or 240V (+5%, —-10%); 48 to 66 Hz;
200 VA maximum.

WEIGHT: Net 23.4 kg. (52 1b.); Shipping 31.4 kg. (69 1b.).

DIMENSIONS: 190 mm H x 426 mm W x 551 mm D
(75" x 16.8" x 21.7").

15 For demodulated signals, the residual noise generated by the HP 8902A must
be accounted for in distortion measurements. (that is residual AM, FM or ¢M.)

16 The 20 kHz low-pass filter is intended for minimum overshoot with
squarewave modulation.



Option 050 Specifications

FREQUENCY RANGE: 2.5 MHz to 26.5 GHz.

TUNED RF LEVEL DYNAMIC RANGE:
—120 dBm to 0 dBm.
—110 dBm to —15 dBm.

POWER ACCURACY:

Using an HP 8902A Option 050 with HP 11722A
sensor module (10 to 1300 MHz):
Relative accuracy:
+0.005 dB/10 dB step (0 to =100 dBm).
+0.050 dB/10 dB step (-100 to —120 dBm).
+0.015 dB + 1 digit.

Absolute accuracy:

+0.005 dB/10 dB step (0 to =100 dBm).
+0.050 dB/10 dB step (=100 to —120 dBm).
+0.120 dB + 1 digit.

Using an HP 8902A Option 050 with HP 11722A
sensor module and HP 11793A microwave converter
(1300 to 2600 MHz, —15 to =110 dBm):

Relative accuracy, 85 dB dynamic range:

+0.005 dB/10 dB step (0 to 60 dB).

+0.050 dB/10 dB step (60 to 85 dB).

+0.015 dB = 1 digit.

Absolute accuracy:

+0.005 dB/10 dB step (-15 to —-100 dBm).
+0.050 dB/10 dB step (=100 to =110 dBm).
+0.120 dB = 1 digit.

Using an HP 8902A Option 050 with HP 11792A
sensor module and HP 11793A microwave converter
(1300 MHz to 26.5 GHz, —15 to =100 dBm):

Relative accuracy, 85 dB dynamic range:

+0.005 dB/10 dB step (0 to 60 dB).

+0.050 dB/10 dB step (60 to 85 dB).

+0.015 dB =+ 1 digit.

Absolute accuracy:
+0.005 dB/10 dB step (-15 to =100 dBm).
+0.120 dB + 1 digit.

INPUT SWR:
<1.18, RF range 1 and 2.
<1.40, RF range 3.

TEMPERATURE:
Operating: 15 °C to 30 °C.
Storage: -55 °C to 74 °C.

Supplemental Characteristics:

MEASUREMENT TIME:
10 to 30 seconds.

HP 11793A Microwave Converter
Specifications

LO AMPLITUDE RANGE:
+8 dBm to +13 dBm, 2 GHz to 18 GHz.
+7 dBm to +13 dBm, 18 GHz to 26.5 GHz.
0 dBm to +5 dBm, 18 GHz to 26.5 GHz with Option 001,
011, or 021.

TEMPERATURE:

Operation: 0 °C to 55 °C.

Storage: -55 °C to 75 °C.

-25 °C to 75 °C (Options 001, 011, and 021).

POWER: 100, 120, 220, or 240 (+5%, —10%); 48 to 66 Hz;
20 VA maximum.

WEIGHT: Net 7.5 kg (16.5 1b); shipping 10.9 kg (24 1b).
DIMENSIONS: 88 mm H x 425 mm W x 528 mm D.

Supplemental Characteristics:

RF INPUT CONNECTOR: 3.5 mm male.

LO INPUT CONNECTOR: 3.5 mm male.

IF OUTPUT CONNECTOR: N-type female.

REAR PANEL CONTROL CONNECTOR: BNC female.

INCLUDED ACCESSORIES:
Control Cable: HP 11170A BNC cable.

LO Output to HP 11793A LO Input Cable: 3.5 mm female
to 3.5 mm female flexible cable and 3.5 mm male to N-type
male adapter; Option 001, 011, and 021 deletes the 3.5 mm
to N-type adapter.

HP 8902A RF input to HP 11793A IF output cable:
N-type male to N-type male flexible cable.




HP 11722A Sensor Module Specifications

HP 11792A Sensor Module Specifications

FREQUENCY RANGE: 100 kHz to 2.6 GHz.
POWER RANGE: +30 dBm (1 watt) to — 20 dBm (10 pW).

INPUT SWR (connected to an HP 8902A):
<1.15, for RF Power measurements.
<1.33, for Tuned RF Level measurements, RF range 1 and 2.
<1.5, for Tuned RF Level measurements, RF range 3.
<1.33, for Tuned RF Level measurements, RF range 3 with
Special Function 1.9.

POWER SENSOR LINEARITY:
+2%, — 4%; +30 dBm to +20 dBm.
Negligible deviation, levels <+20 dBm.

CALIBRATION FACTORS:

Each HP 11722A sensor module is individually calibrated.
The calibration factors are printed on the HP 11722A sensor
module for easy reference.

CAL FACTOR UNCERTAINTY:

Worst Case
Uncertainty

1.6%
1.6%
1.7%
1.7%
2.0%
2.0%
0.0% (ref)
2.2%
2.2%
2.2%
2.3%

Frequency
(MHz)

0.1
0.3

1.0
3.0
10.0
30.0
50.0
100.0
300.0
1000.0
2600.0

RSS Uncertainty

0.7 %
0.7%
0.8%
0.8%
0.9%
0.9%
0.0% (ref)
1.1%
1.1%
1.1%
1.2%

Supplemental Characteristics:

MAXIMUM PEAK POWER: 100 W, or 300 W is per pulse.
INPUT IMPEDANCE: 50 Q nominal.

INPUT CONNECTOR: N-type male.

SWITCH LIFE: >1,000,000 switchings.

SWITCH ISOLATION: >90 dB.

WEIGHT: Net 0.8 kg. (1.751b.); Shipping 1.2 kg. (2.6 1b.).

DIMENSIONS: 51.2 mm H x62.4 mm W x 1935 mm D
(R"x2.5"x76.2").
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FREQUENCY RANGE:

RF Power measurements:

50 MHz to 26.5 GHz.

50 MHz to 18.0 GHz, Option 001.

POWER RANGE: +30 dBm (1 watt) to — 20 dBm (10 pW).

INPUT SWR (connected to an HP 11793A):
<1.15, 1300 MHz <f,.
<1.25, 1300 MHz <f <18.0 GHz.
<1.40, 18.0 GHz <f <26.5 GHz.

POWER SENSOR LINEARITY:
+2%, — 4%; +30 dBm to +20 dBm.
Negligible deviation, levels <+20 dBm.

CALIBRATION FACTORS:

Each HP 11792A sensor module is individually calibrated.
The calibration factors are printed on the HP 11792A sensor
module for easy reference.

CAL FACTOR UNCERTAINTY:
Frequency RSS Uncertainty m%r::tg?:&

2.0 GHz 2.3 4.6%

6.0 GHz 25 5.0%
10.0 GHz 29 5.7%
14.0 GHz 34 6.6%
18.0 GHz 37 6.9%
22.0 GHz 38 7.8%
26.5 GHz 4.1 8.3%

Supplemental Characteristics:

INPUT CONNECTOR:
3.5 mm male (N-type male, Option 001).

INPUT IMPEDANCE: 50 Q nominal.
SWITCH LIFE: >1,000,000 switchings.
WEIGHT: Net 0.8 kg. (1.751b.); Shipping 1.2 kg. (2.6 1b.).

DIMENSIONS: 51.2 mm H x62.4 mm W x 1935 mm D
(2" x2.5"x76.2").



HP 11812A Verification Kit
Specifications

FREQUENCY: 30 MHz.

HP 11812A ACCURACY:
+(0.003 dB + 0.003 dB/10 dB step).

OPTION 050 WORST CASE CUMULATIVE TUNED
RF LEVEL ACCURACY VERIFIED WITH HP 11812A:
+0.010 dB/10 dB step (0 to —100 dBm).
+0.050 dB/10 dB step (-100 to —120 dBm).
+0.015 dB =+ 1 digit.

TEMPERATURE:
Operation: 15 °C to 30 °C.
Storage: -55 °C to 74 °C.

HP 8902A Rear Panel Inputs/Outputs

Supplemental Characteristics:

FM OUTPUT: 10 kQ impedance, -9 Vto 6 Vinto an open
circuit, ~6 V/IMHz, dc coupled, 16 kHz bandwidth (one pole).

AM OUTPUT: 10 kQ impedance, -4 V to 0V into an open
circuit, ~8 mV/%, dc coupled, 16 kHz bandwidth (one pole).

RECORDER OUTPUT: DC voltage proportional to the
measured results, 1 kQ impedance, 0V to 4 V for each
resolution range into an open circuit.

IF OUTPUT: 50 Q impedance, 150 kHz to 2.5 MHz,
-27 dBm to -3 dBm.

10 MHz REFERENCE OUTPUT: 50 Qimpedance, TTL
levels (0 Vto >2.2 Vinto an open circuit). Available only with
Option 002 1x107°/day internal reference.

10 MHz REFERENCE INPUT'?: >500 Q impedance,

0.5V peak-to-peak, IRTIUM, TNpUL level.

LO INPUT (Option 003): 50 Q impedance, ~1.27 MHz to
1301.5 MHz, 0 dBm nominal.

RF SWITCH REMOTE CONTROL OUTPUT: Provides
output signals necessary to remotely control either an
HP 33311B,C Option 011 or an HP 8761A RF switch.

FREQUENCY OFFSET MODE REMOTE CONTROL
OUTPUT: TTL high output if in frequency offset mode
(Special Function 27.1 or 27.3) with an external LO
Sfrequency >0, TTL low output for all other cases.

17 External reference accuracy affects accuracy of all measurements.

n



For more information about the HP 8902A Measuring Receiver,
visit our web site at:

http://www.tmo.hp.com

A caciars

For more information about Hewlett-Packard test and
measurement products, applications, services, and a
current sales office listing, visit our web site at:

http://www.tmo.hp.com

You can also contact one of the following centers and
ask for a test and measurement sales representative.

United States:

Hewlett-Packard Company

Test and Measurement Call Center
P.0. Box 4026

Englewood, CO 80155-4026

(tel) 1 800 452 4844

Canada:

Hewlett-Packard Canada Ltd.
5150 Spectrum Way
Mississauga, Ontario

L4W 5G1

(tel) 1877 894 4414

Europe:

Hewlett-Packard Company
European Marketing Organisation
PO. Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (31 20) 547 9999

Japan:

Hewlett-Packard Japan Ltd.
Measurement Assistance Center
9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 426 56 7832

(fax) (81) 426 56 7840

Latin America:

Hewlett-Packard

Latin American Region Headquarters
5200 Blue Lagoon Drive, 9th Floor
Miami, Florida 33126 U.S.A.

(tel) (305) 267-4245

(tel) (305) 267-4220

(fax) (305) 267-4288

Australia/New Zealand:
Hewlett-Packard Australia Ltd.
31-41 Joseph Street

Blackburn, Victoria 3130
Australia

(tel) 1 800 629 485 (Australia)
(tel) 0800 738 378 (New Zealand)
(fax) (61 3) 9210 5489

Asia Pacific:

Hewlett-Packard Asia Pacific Ltd.
19/F Cityplaza One

1111 Kings Road

Taikoo Shing, Hong Kong

(tel) (852) 2599 7777

(fax) (852) 2506 9285

[J 1985 Hewlett-Packard Co.
Technical data subject to change
Printed in U.S.A. 8/99
5968-5312E



