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Model 8657A 

Tplble l-l. Specifications (1 of 2) 

General Information 

Frequency 
Range (&digit LED display): 100 kHz to 1040 MHz. 
Resolution: IO Hz. 
Display Resolution: 

10 Hz for frequencies -C 1000 MHz. 
100 Hz for 2 1000 MHz. 

Switching Speed (to be within 100 Hz of final 
frequency): <I30 milliseconds. 

Accuracy and Stability: Same as time base used. 

Supplemental Characteristics 
Frequenry Underrange: To IO kH.z with uncalibruted 
output and modulation. 

Phase Offset: Output signal phase is adjustable in ID 
nominal increments. 

Timebase Characteristics: 

* Standard 
,- Aging rate *t ppm/yeQr Ix10-9/day 

1/ (ufter 45 days) 
Temperature *lo ppm _ ~7_xj--B 

K+s5°Q 
~__ -‘T-I 

line Voltage 2x10-9 

&5%. -lO%J 

FWpUlCj 50 MHz 1oMHz 

Timrbasc Aoaifabel et a feocl of >0.15 Vr,, into 
Reference Signal 50R lOutput of IO, 5 or I MHz is 
f&Qr kttd) selectable V~Q infcmai jumper). If 

external rcferencc is used, output will be 
the mne frequrncy 

External Reference Accepts any 10, 5 or 1 MHz &IOOZ%J 
Input (Renr Panel) frequency standard at Q level > 

0.15 V,,,, into 50R. 

Spectral Puritv 
Spurious Signals (~+7 d8m output levels): 

Harmonic: x-30 dBc. 
/Sub-harmonic: None 

Non-harmonic (CW mode): 

Residual FM (in CW mode): 
Port Detection BW hns detector) 

~~1 

Residual AM (50 Hz to 15 kHz post-detection 
noise bandwidth, in CW mode): CO.Ct?% AM. 

0.1 to 130 MHz c-124 dBc/Hz 
130 to 260 MHz <-I36 dBc/Hz 
260 to 520 MHz <-I30 dBc/Hr 
520 to 1040 MHz <-124 dBc/Hr 

Supplemental Characteristics 
Typical SSB Phase Noise at 500 MHz 

$, I t 

Output 

Level Range (3Gdigit LED display): +I3 dBm to 
-143.5 dBm into 50% +lO dBm to -143.5 dBm for 
frequencies from 100 kHz to 1 MHz. 

Resolution: 0.1 dB. 
Absolute Level Accuracy% <e 1.0 dB. +7 to 
-127dBm; <21.5dB, >+7dBm. 
Level Flatness (100 kHz to 1040 MHz): < ~0.5 dB. 

output level setting of 0 dBm. 
SWR (f, 2 400 kHz): <1.5 for ieveis C-3.5 dBm. 

~2.0 for levels 2+13 dBm. 
Reverse-Power Protection: Protects the signal gener- 

ator from applications of up to 50 watts of RF power 
(from a 50R source) to 1040 MHz into generator output: 
DC voltage cannot exceed NV. 

Supplemental Characferistics 
Impedance: 5oR Nominal. 
Output Level Overrange: To + I7 dBm. 
Absolute Level Accurary: 

<+I.5 dB. output 1~uefs c-127 dBm. 
<:0.5dE, 25OC r WC, +7 to -127dBm. 

TYPICAL MAXIMUM POWER VS. FREQUENCY 
(OUTPUT SET TP +17 dBm) 

I I I 1 I I I 

I I I 
I 

0 
I I I 

0: 200 4:: WC BCC !C”. 

OUtPUT FREQUENCY (M+iz) 

rev.21FEB89 



I v * 

General Information 

Tobk 1 -I. Specifications 62 of 2) 

Modal 8657A 

/Amplitude Modulation 
AM Depth (Z-digit LED display)? 

0 to 99%. level 5+7dBm, f, > 400 kHz’. 
0 to 30%. level zZ+lO dBm, f, > 400 kHz’. 

Resolution: 1%. 
AM Rate, Internak 400 Hz and I kHz, ~2%. 

External: 20 Hz to 40 kHz (1 dB bandwidth, 
AC coupled). 

AM Distortion RnternaI rates, level I7dBmk 
0 to 30% AM <1.5% THD ulus noise. 

31 to 70% AM <3.0% THD blus noise. 
71 to 90% AM <4.0% THD plus noise. 

Indicator Accuracy (for depths <900/o and internal 
rates and levels <+7 dBm): <t(2% ~6% of setting). 

Incidental Phase Modulation (at 30% AM depth, 
internal rates): <0.3 radians peak. 

A requency Modulation 
Maximum FM Peak Deviation &d&it LED 
displav)? 

Maximum Peak Deviation 

AC Made (the lessor of) 

99 kHz or 4000 X rate (Hz) 
50 kHz or 1oocl x rate (HZ) 
99 kHz or ZOO0 X me (Hz) 
99 kHz or 4000 X rate (Hz) 

Center Frequency Accuracy in DC Mode: 
CUIk center Frequency 

meqlrency ACClUXy 

0.1 to 130 MHz ~500 Hz 
130 to 260 MHz L 125 Hz 
26O m 520 MHz 2250 Hz 
520 to 1040 MHz t500 Hz 

Center Frequency Stability in DC Mode: 
<lO Hz per hour. 

FM Distortion (at intemll rates and t3 kHz peak 
deviation&+ <0.5% THD plus noise. 

Indicator Accuracy (internal rates): <t 5% of settin 
f Incidental AM (peak deviations <20 kHz, interna 

rates and fc >5Oll kHz): <O.l% AM. 
Supplemental Characteristics 

External Sensitivity: I volt peak for indicaloi accuracy (1 voll 
DC mhm in DC-FM mode). 
Extmml Modulation Input: Fro”, panel BNC, 6OC3-l 
DC-couvlcd: front mm1 mnuncihm indicate awliclion of IV 

ho 0 Sti r&rior iood. 
Simultaneous Modulation: 
Inrcma1/Extemal: AM/FM. FM/AM. AM/AM. FM/FM 
Intcmd/lnamal. Eztrmal/Ertcmd: AM/FM 

Remote Programming 

1 FM not specified for f, - (AI,) <IO0 kHo I 

Resolution: 100 Hz for deviations less than 10 kHz; 
I kHz for deviations 210 kHz. 
FM Rate: 

Internal: 400 Hz and 1 kHz, 22%. 
External: AC Coupled: 5 Hz to 100 kHz. 3 dB BW, I kHz 

reference. 
20 Hz to 50 kHr. 1 dB BW, 1 kHz 
reference. 

DC Coupled: DC to 100 kHz, 3 dB BW, I kHz 
reference. 
DC to 50 kHz. 1 dB BW, 1 kHz 
reference. 

I-6 

Interface: HP-18 (Hewlett-Packard’s implementation of 
IEEE Standard 488). 
Interface Functions Implemented: SH0. AHl. T0, L2. 
SR0, RLl, PPO, DCl. DT0. C0. El. 

General 
Operatin Temperature Range: 0 to +55OC. 
Storage # emperature Range: -55 to +7S°C. 
Leakage: Conduded and radiated interference is within 
the requirements of RE02 of MIL STD 4618. and 
FTZ 1046. Furthermore, RF leakage of <l $V is induced in 
a two-turn loop, 2.5~cm in diameter, held 2.5 cm away 

Save/RecaU/Sequence Storage Registers: 100 
non-volatile registers are available that save front panel 

~‘~~Reouirements: 100 or 120 or 220 OT 240 volt5 
(+5%, -10%) from 48 to 440 Hz: 175 VA maximum. 
Weight: Net 18.2 kg (40 lb); shipping 23.6 kg (52 Ib). 
Dimensions: 133H x 425W x 520D mm 

(5.25 X 16.75 X 20.5 inches). 
HP System II module size: 5%H X IMW X 17D. 

rev.l&IULBB 



hdel8657.4 General Information 

Table 1-2. Recommended Test Equipment (I of 31 

, 

Instrumant 
VPe 

AM/FM Test Source 
[required for 
Measuring Receiver 
verification) 

Audio Source 

Critical Specifications 

Range: 10 MHz 
Residual AM2 
FM Flatness: Ycl% (4C to 250 kHz 
Peak Deviation: to 100 kHz 

Level: 0.0 to 1 Vpk into 50 and 600 ohms 

Recommended 
Model 

HP 11715A 

HP 89038 
Frequency: 25 Hz to 40 kHz 

Controller, HP-16 

DC Power supply 

HP-IB compatibility as defined as IEEE Standard Use any HP controller T 
488 and the identical ANSI Standard MC1 .I: SHO. and HP-16 interface to 
El, AHI. T4. TEO. LO, LEO, SRO. RLO. Pf’O. DCO. implement HP-16 
DTO. and Cl, 2. 3.28. functional checks 

output: O-l v HP 6214A A 
Current: 500 mA 

Digital Multimeter Accuracy: 41/2 digit. f0.05% of reading f3 
Ranges: 20 mV to 30 Vdc and 2 Vat 
Sensitivity: 100 /JV 

HP 3466A or HP 3455A P, A. T 
(see Table l-3) 

Distortion Analyzer Distortion Range: <O.l% 
Range: 25 Hz to 25 kHz 

HP 8903A P.T 

Frequency Counter Range: 10 MHz 
Resolution: 1 Hz 

HP 53288 A 

Frequency Counter Range: 1040 MHz 
Resolution: 10 Hz 

HP 53288 Option 031 T 

Function Generator Frequency Range: 500 Hz 
Function: Square wave 
Output Level: 1 Vp into 600 ohms 

HP 3312A T 

Loop Antenna To ensure measurement accuracy, no substitution HP 08640-60501 P 
is possible. Fabrication depends upon machining 
and assembling to close tOleranCa5. 

Measuring Receiver 
and Sensor Module 

Frequency Range: 150 kHz to 990 MHz 
Input Level: -127 to +13 dBm 
RF Power: 0.2 dB 
Tuned RF Level: 0.36 dB RSS 
Referenced to -10 dBm input 

HP 8902A and 11722A 
(option 003 required 
for Residual FM 
Optional Performance 
Test) 

P, A, T 

’ A = Adjustments: P = Performance Tests: T = Troubleshooting. 
z The residual AM specification of both the HP 8802A Measuring Receiver and HP 11715A AM/FM Test 8ourGe arB Stated in a 

50 Hz to 3 kHz bandwidth. In order to assure tne validity of the residual AM measurement in the bandwidths St#.@ for tne 
HP 8657A Signal venerator (namely. 50 Hz to 15 kHr) the combined performance of both tne HP 8902A and HP 11715A mu6 
be verified to be better than 0.022% rms for the 50 Hz to 15 ktlz bandwidth. 



ikneral Information 

Table l-2. Recommended Test Equipment (2 of 3) 

Model 8657A 

Instrument 
Type 

vleasuring Receiver 
and Sensor Module 
CO”Vd) 

Oscilloscope and 
Probes 

Phasa NOISE 
Measurement 
System 

Frequency Range: 0.1 to 1040 MHz 
Offset: 20 kllz 
Accuracy: f2 dB 
Noiss Floor: -145 dB 

Critical Specifications 
Recommended 

Model 

jmplitude Modulation: 
Rat&: 25 Hz to 25 kHz 
Depth: to 99% 
Accuracy: 

I IP 8902A and 17722A 

i2% at 1 kHz 
Flatness: +0.5% 
Demodulated Output Distortion:0.3% for 50% 

depth: <0.6% for 90% depth 
Incidental (1M: <O-O5 radians for 50% depth at 

1 kHt rate ($0 Hz to 3 kHz bandwidth) 
Residual AM” 

iequency Modulation: 
Rates: 25 Hz to 25 kHz 
Deviation to 99 kllz 
Accuracy 52% at 1 kHz 
Demodulated Output Distortion: <O-3% 
Incidental AM5 
Residual FM: ~8 Hz rms at 1300 decreasing 
linearly with frequency to <I Hz rms for 
1000 MHz and below (50 HZ to 3 kHz bandwidth) 

4udio Distortion: 
Frequencies: 400 Hz and 1 kHz, 55% 
Display Range: < 0.1% 
Accuracy: 11 d8 of reading 

ilenical Sensitivity: 100 mV/div 
:with 54001A 1 GHz Active Probe 

HP 54100A’ 

54003A 1 MR input and 1O:l probe 
54003-81617 

Bandwidth: 50 MHz 
Time Base: .05 ~sec 
Input: Dual Channel 

HP 3048A 

Use3 

P. A. T 

A. T 

P 

a A = Adjustments: P = Performance Tests: T = Troubleshooting. 
’ The incidental AM specification for the Signal Generator is “ot equivalent to the published specification of the HP 8902A 

Measuring Receiver. In order to assure the validlv of the Incidental AM measurement. the IncIdental AM of the modulation 
analyzer must be verified to be less than 0.002% for the 300 Hz to 20 kHz peak deviation at inbrflal W&s. 

’ The residual AM specification of both the HP 8902A Measuring Receiver and HP 11715.A AM/FM Test Source are stated i” I 
50 Hz to 3 kHz bandwidth. I” order to assure the validity of ths residual AM measurement in the bandwidths statsd for the 
HP 8857A Signal Generator (namely, 50 Hz to 15 knz) the combined performance of both the HP 8902A and HP 11715A mu! 
be verified to be better than 0.022% rms for the 50 Hz to 15 kHr bandwidth. 

’ See Table l-4 for a” alternate analog oscilloscope listing. 

1-8 



*Model 8657A General Information 

Table 1-2. Recommended Test Equipmmt (3 of 3) 

Instrument 
We 

Critical Specifications 
Recommended 

Model Use’ 

Reference 
Source 

Frequency: 0.1 to 1040 MHz 
Level: tl3 dBm 
SSB Phase Nose (20 kHz offset): 

< -124 dBc/Hz. 0.1 to 130 MHz 
< -136 dBc/Hz. 130 to 260 MHz 
< -130 dBc/Hz. 260 tp 520 MHz 

HP 8657.4 or 
HP 8552A 

P 

< -124 U&/Hz. 520 to 1040 MHz 

Signal 
Source (optional) 

Resldusl SSE phase noise in 1 Hz Bw 
(320 MHz 5 f, ~640 MHz) with an offset 
from the Garner of: 

-100 d6c at IO Hz. 
-121 dBc at 1 kHz, and 
-131 dBc at 10 ktlz 

HP 8662A 
(for Optional 
Residual FM 
Test) 

P 

Signature Analyzer Provides preferred method for troubleshooting 
digital circuitry 

HP 5005A T 

Spectrum Analyzer, RF Frequency Range: 0.1 to 1040 MHz HP 85688 cr P. A, T 
Resolution Bandwidth: ~1 kHz to 3 kHz HP 85580/p/853h 

(see Table t -4) 

SWR Bridge Frequency Range; 5 MHz to 1040 MHz 
Impedance: 50 ohms 
Directwity: >4O dB 
Test Connector: Type N male 

WIltron 60N50 P 

Wideband Amplifier Gain: 20 or greater 
Frequency Range: IO MH? to 1040 MHz 
Impedance: 50 ohms 
Connector: Type N 

HP 84470 Option 010 P 

Terminatron Frequency Range: 0.1 to 1040 MHz 
Termination: 50ohms 
SWR: <l .O5 

HP 908A P 

iA = Adjustments: P = P~rforrn~n~~ Tests: T = Tr@Aeshooting. 



Model 8657A 

Table l-3. Recommended Accessories 

Type i Recommended Model 

BNC(f) to BNC(f) 
N(f) to BNC(m) 
N(m) to ENC(f) 

SMC(f) to RF Test Point 
BNC(f) to SMC(f) 

Connector: UG-21D/U 
Type N(m) 

connector: m-21 D/U 
Type N(m) 

HP 1250-0060 
HP 1250-0077 
HP 1250-0780 
HP 1250-l 598 

HP 06662-60076 
HP 11500A 

HP 115008 

x i 
Gheral InfOrmation 

f 

I 
A, T 

A 
P. A. T 

A. T 
P 

P. A T 

P. A. T 

’ A = Adjustments: P = Performance Tests: 7 = Troubleshooting 

Table 1-4. Alternate Test Equipment 

Recommended 
Instrument 

Suggested Advantages of 
Model Alternative Alternative 

Digital Voltmeter (DVM) HP 3466A HP 3455A HP-W Compatible 

Frequency Counter HP 53288 Option 031 HP 5326A Options 001 HP-W Compatible 
and 031 

Oscilloscope HP 54100A 

Spectrum Analyzer, RF HP 86588 

HP 1740A Availability 

HP 8556B/P/653A Satisfies the requirements for testing 
01 the Signal Generator. 

HP 65548/8$528/141T 

’ HWS is Hewlett-Packard’s implementation of IEEE Standard 488 and the identical ANSI Standard MC1.l 



Section 4 
PERFORMANCE TESTS 

4-l. INTRODUCTION 

The procedures in this section test the instrument’s electrical performance using the specifications of 
Table 1-l as the performance standards. All tests can be performed without access to the interior of 
the instrument. A simpler operational test is included in Section 3 under Operator’s Checks. 

NOTE 

If the performance tests are to be considered &id, the following conditions 
must be met: 

e. The Signal Generator must have a 30.minute warmup. 
b. The line voltage must be 100, 120,220, or 240 Vat c-!-5%, -10%) from 

48 to 440 Hz. The Voltage Selector Cam must be in Eheproperposition. 
Refer to Figure 2-1. 

c. The ambient temperature must be 0 to 55” C for the Lwel Accuracy 
and Flatness Test. 

4-2. EQUIPMENT REQUIRED 

Equipment required for the performance tests is listed in Table 1-2, Recommended Test Equipment. 
Any equipment that satisfies the critical specifications given in the table may be substituted for the 
recommended model(s). 

4-3. PERFORMANCE TEST RECORD 

Results of the performance tests may be tabulated on Table 4-2 which is the Performance Test Record. 
The Performance Test Record located at the end of this section lists all of the tested specifications 
and their acceptable limits. The results recorded at incoming inspection can be used for comparison 
in periodic maintenance and troubleshooting and after repairs or adjustments. 

4-4. CALIBRATION CYCLE 

This instrument requires periodic verification of performance. Depending on the use and environmental 
conditions, the instrument should be checked using the following performance tests at least once each 
year. 

4-5. ABBREVIATED PERFORMANCE TESTING 

In most cases, it is not necessary to perform all of the tests in this section. Table 4-l shows which 
tests are recommended for various situations. The Operator’s Checks in Section 3 should be the first 
step in all testing situations. 

Performance Tests 












































































