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Section 4
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the Signal Generator electrical performance using the specification
tables in Section 1 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 User Confidence
Tests.

NOTE

If the performance tests are 10 be considered valid, the following conditions
must be met:

a. The Signal Generator must have g 30-minute warmup.

b. The line voltage must be 100, 120, 220, or 240 Vac (+5%, --10%) from
48 to 440 Hz. The Voltage Selector Cam must be in the proper position.
Refer to Figrre 2-1.

¢. The ambient temperature must be 00 to 55° C for the Level Aceuracy and
Flainess Test,

4-2. EQUIPMENT REQU]RED

Equipment requ;red for the perfennance tests is hsted in Table 1-4 Recommended Test Equlpment.
Any equipment that satisfies the cntlea.l-spemﬁeahons g;wen in t.he table may be Subst:tmted for the
recommended rodel(s). : -

4-3. PERFORMANCE TEST RECORD

You can record the results of the performance tests in the Performance Test Record, located at the
end of this section. The Test Record lists all of the tested specifications and their acceptable limits.
The results recorded at incoming inspection ¢an be used for comparison in periodic maintenance
and troubleshooting and after repairs or adjustments.

4-4. CALIBRATION CYCLE

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

4-5. ABBREVIATED PERFORMANCE TESTING

In most ¢ases, it is not necessary to perform all of the tests in this section. Table 4-1a and Table 4-1b
show which tests are recommended for various situations. The User Confidence Tests in Section 3
should be the first step in all testing situations.
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4-6. TEST PROCEDURES

It is assumed that if you are performing the following tests, that you know how to operate the
specified test equipment. Equipment settings, other than those for the Signal Generator, are stated
in general terms. For example, a test might require that a spectrum analyzer's resolution bandwidth
be set to 100 Hz; however, the time per division setting would not be specified and you would set
that control so that the analyzer operates correctly.

It is also assumed that you will supply whatever cables, connectors, and adapters are necessary.

Table 4—1a. Abbreviated Performance Tests for HP 86568 and HP 86374

Section 3

Confidence Tests Performance Test Number and Name

2 3 4
Output Level Output
Accuracy | Maodulation Leakage
And Flamess

Testing Situations

Incaming inspection or

Ovaerall Performancs X
Verification

Aftar Complete
Adjustment

After Repairs to
Aszambly:

Al
A2

»

A3
A3
A3
A3
A3
A3
A3
A3
A4
Ad
AB
AB
A3
A9

BCOI o OB MMM DEDC MMM DM MMM MK
DCODC MM 3O D D MM DK
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Table 4—1b. Abbreviated Performance Tests for HP 86578

Section 3

orma Test Number and Name
Confidence Tests Performance Test Nu

2 3 4
Output Level
Accuracy | Modulation
And Flatness

Testing Sihsations

Incoming Inspection o
Overall Performancs
Varification
After Complate
Adjustment
After Repairs to
Assembly:

Al
A2
A3AY
A3
A3
Al
A3
A3
Al
Al
AJ
A4
Ad
Ag
Ab
AB

DO M DL DO P DO MM >
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Performance Test 1

SPECTRAL PURITY TESTS

« Spurious Signals

¢ Residoal AM

+ Residual FM

» SSB Phase Noise (1 Hz Bandwidth)

HP 8656B Specifications

Electrical Characteristics Performance Limits Conditions

Spurious Signals:
Harmonics < 47 dBm output levels

< —30 dBc 0.1 to 990 MHz

4 Non-harmonics = 5 kMz from carrier in CW mode
< —G0 dB¢ 0.1 to 990 MHz

Sub-harmonics Norne

Residual Modulation CW Mode:

AM — 30 dBe 0.1 to 990 MHz
{0.5 to 15 kHz Post Detection
Noise Bandwidth)

FM « 7 Hz rms 0.1 to 123.5 MHz
(0.3 to 3 kHz Post Detection < 2 Hz rms 1235 to 247 MHz
Noise Bandwidth) < 4 Hz rims 247 to 484 MHz

< 7 Hz rms 494 to 990 MHz

FM < 15 Hz rms 0.1 to 123.5 MHz
(0.05 to 15 kHz Post Detection | <4Hzrms.... 123.5 to 247 MHz
Noise Bandwidth) < 8 Hz rms 247 to 494 MHz

«< 15 Hz rms 494 t0 990 MHz

558 Phase Noise 20 kHz offset from carrier
< —114 dBc/Hz 0.1 to 123.5 MHz

< —126 dBc/Hz 123.5 to 247 MHz

< =120 dBg/Hz 247 to 484 MHz

< =114 dBe/Hz 434 to 990 MHz

4= Performance Test 1
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HP 8657A Specifications

Performance Tests

Electrical Characteristics

Performance Limits

Conditions

Spurious Signals:
Harmonics

Non-harmonics

Sub-harmonics

Residual Modulation CW Mode:
AM
{0.5 to 15 kHz Post Detection
Noise Bandwidth)
FM
(0.3 t0 3 kHz Post Detection
Noise Bandwidth)

FM
(0.05 to 15 kHz Post Detection
Noise Bandwidth)

$5B Phase Noise

+

< =30 dBc

< =60 dBc
= 72 dBc
= —66 dBC
< =50 dBC
None

< 0.04%

< 4 Hz rms
<1 Hz rms
< 2 Hz rms
«< 4 Hz rms

< & Hz rms
< 1.5 Hz rms
<3 Hzrms
< & Hz rms

< —124 dBcfHz
< —136-dB8c/Hz -

|- 26040 520 MHZ.-: - -~

< 47 dBm output levels
0.1 to 1040 MHz

= 5 kHz to 2 MHz from carrier in
CW mode

0.1 to 130 MHz
130 to 260 MHz
260 to 520 MHz
520 to 1040 MHz
0.1 to 1040 MHz

0.1 to 1040 MHz

01 to 130 MHz
130 to 260 MHz
260 to H20 MHz
520 to 1040 MHz

0.1 to 130 MHz
130 to 260 MHz
260 1o 520 MHz
520 1o 1040 MMz

20 kHz offset from carrier
0.1 to 130 MHz
130 1o 260 MHz

520 to 1040 MHz

Performance Test 1
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HP 8657B Specifications

Electrical Characteristics

Conditions

Spurious Signals:
Harmonics

Non-harmanics

Sub-harmonics

Resgidual Modulation CW Mode:
AM
{0.5 to 15 kHz Post Detection
Noise Bandwidth)
M
(0.3 to 3 kHz Post Detection
Noise Bandwidth)

FM 1
(0.05 to 15 kHz Post Detection
Noise Bandwidth)

S5B Phase Noise

< =30 dBc
= —25 d8c

< =63 dBg
< —75 dBc
< —&8 dBc
« —53 dBC
< —57 dBC

< —B80 dBC
< =54 dBC
None

« —40 dBC
« —35 dBC

< 0.04%

< 4 Hz rms
<1 Hz rms
= 2 Hz rms
= 3 Hz rms

<« GHz rms

< § Hz rms

<415Hz s _

< 3 Hz rms.
< 4 Hz rms
< 8 Hz rms

< —124 dBec/Hz
< =136 dBc/Hz
< —130 dBc/Hz
« =124 dBc/Hz
< —118 dBc¢/Hz

< +7 dBm output levels

0.1 to 1030 MHz

1030 to 2060 MHZ

= § kHz to 2 MHz from carrier in
CW mode

0.1 to 130 MHz

130 to 260 MHz

260 to 520 MHz

520 to 1030 MHz

1030 to 2060 MHz

> 2 MHz from carrier in CW mode
0.1 to 1030 MHz

1030 to 2060 MHZ

0.1 to 1030 MHz

1030 to 1800 MHz

1800 to 2060 MHz

0.1 to 2060 MHz

0.1 to 130 MHz
130 to 260 MHz
260 to 520 MHz
520 to 1040 MHz

Aa0th 2060 MHz™ T~

.0.% to 130 MHz
130 10 260 MHz
260 to 520 MHz
520 to 1040 MHz
1040 to 2060 MHz

20 kHz offset from carrier
0.1 to 130 MHz

130 to 260 MHz

260 to 520 MHz

520 to 1040 MHz

1040 to 2060 MHz

Performance Test 1
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Description

Spurious signals are checked using a spectrum analyzer. Residual AM and FM Modulation are
checked to 1300 MHz using a measuring receiver. SSB phase noise of the HP 8657A and HP 3657B
is measured to 1600 MHz using a phase noise measurement system. SSB phase noise of the HP 86568
is measured hy mixing the RF output of the Signal Generator and a Reference Signal in a double
balanced mixer to eliminate the carrier and transiate the noise spectrum to a low frequency where
it can be viewed on a spectrum analyser. The output of the mixer is viewed on a spectrum analyset.

Equipment

Spectrum Analyzer HP £562B or HP 8555A/85528/141T (Harmonics/Spurious Tests)
Measuring Recejver HP 8902A (Option 003 for Optional Residual FM Tests)
Sensor Module HP [1722A
Digital Multimeter HP 3466A
Oscilloscope

AM/FM Test Source

Cable (UG-21D/U type N connectors)

Cable (UG-88C/U BNC and dual banana plug connectors)

Synthesized Signal Generator/(LO for Optional Residual FM Test)

Phase Noise Measurement System

Procedure

Spurious Signals Test
1. Set the spectrum analyzer as follows:

Center Frequency
Frequency Span
Resolution Bandwidth
Reference Level

. Set the Sigimal Generator as follows:

1
Frequency
Frequency Increment
Amplitude
Modulation

The Reference Level of both the Signal Generator and the Specirum Analyser
should be +4 dBm if the HP 8657B you are using is fitted with Pulse
Modulation. Pulse Modulation is available as an option on the HP 86578
only.

. Connect the RF OUTPUT of the Signal Generator to the input of the spectrum analyzer as

shown in Figure 4-1. Verify that all harmonics are within the specifications shown in the
following table,

Performance Test 1 4-7
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Results

Spurious Signals
HP 8657A £HP 86578

Harmonics < —30 dBG < =30 dBe¢ (0.1 to 1030MHz)
< =25 dBe (1030 to 2060MHz)

Non-Harmonics < —60 dBc < —§0 dBe (0.1 to 1030MHz
(= 2 MHz from carrier) < —54 dBe (1030 to 2060 MHz)

§ kHz to 2 MHz from < —60 dBc (0.1 to 130MHz) | < —63 dBe (0.1 to 130MHz)
carrier

< —72 dBc (130 to 260MHz) | < 75 dBc (130 to 260MHz)

< —66 dBc (260 to 520MHzZ) | < 66 dBg (260 to 520MHz)

< —60 dBc, 520 to 1040MHz | < —63 dBc (520 to 1030MHz)
<« =57 dBc (1030 to 2060 MHz)

Sub-Harmonics None None, 0.1 to 1030 MHz
<= =40 dB¢ (1030 to 1800 MH:)
< =35 dBc (1800 to 2060 MHz)

NOTE

Adjust the Center Frequency, Frequency Span, and Resolution Bandwidth
controls as required.

Change the frequency increment from 100 kHz to 10 MHz at 10 MH:, if
desired.

SIGNAL GENERATOR

SPECTRUM ANALYZER

Ri
oUTRUT

Lattini

le

Figure 4—1. Spurious Signals Test Setup

Residual AM
4. Verify the residual AM of the measuring receiver as follows:

a. Connect the modulation output of the measuring receiver to the input of the digital
multimeter and the AM output of the AM/FM test source to the input of the measuring
receiver as shown in Figure 4-2. Nothing should be connected to the audio input of the
AM/FM test source.

4-8 Petformance Test 1
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HP 8502A
MEASURING RECEIVER DIGITAL MULTILMETZR

o L ]
MODULATION

[OUTPOT

anoQo a
aopon 0 SOooD uSSSS

oo cgoog
o O oaooot ooood

A o
PUT A uT AM/FM TEST SOURCE

o—
O
o

ey r———

Figure 4—2. Measuring Receiver Residual AM Verification Test Setup

NOTE

The residual AM specification of the Signal Generator is not equivalent to
the published specification of the HP 89024 Measuring Receiver. To make a
valid residual AM measurement, the residual AM of the measuring receiver
should be at least 3 dB better than the specification being tested. The residual
AM of the Measuring Receiver must be verified lo be adequale 1o measure
the Signal Generator residual AM specification lo ensure the validity of the
measurement, If residual AM is measured frequently, it is not necessary 1o
verify the residual AM of the measuring receiver each time; however, il is
recommended that it be verified monthly 1o ensure an aqecurale measurement,

. Set the measuring receiver as follows:

MeaSurement .. .o..veen s e ataamraeeeean Frequency
? —_ e
. Set the AM/FM test source as follows:

' — FM
e e b crammmnne e EML__

. Tune the carrier frequency on the AM/FM test source for a measuring receiver reading
of 12,5 £0.1 MHz.

. Set the digital multimeter as follows:

Function ...
Range......

. Set the measuring receiver as follows:

The digital multimeter should indicate 1,77 mV or less for an HP 3656B and BZSmMEr
less for an HP 8657A or HF 8657B. o

NOTE

To make a valid residual AM measurement, the residual AM of the measuring
receiver should be at least 3 dB better than the specification being tested.

Performance Test 1 4-9
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. Set the measuting receiver as follows:

Measurement .. ... ..vveerarncntsssrnnranans

Detector
HP Filter
LP Filter
FM De-Emphasis

. Set the Signal Generator as follows:

Frequenty. .o caveasrsrmaranceastssrasnnnnns

Amplitude
Maodulation

. Set the digital multimeter as follows:

FUNCHOM .+ v v v e mmrrnersrsnsensanrissnnsns

---------------------------------------

Model 8656B/3657A/8657B

....................................... AM

Peak+

...................................

Vac
200 mV

. Connect the RE QUTPUT of the Signal Generator to the input of the measuring receiver and
the modulation output of the measuring receiver to the input of the digital multimeter as shown

in Figure 4-3,

. The digital multimeter should indicate <1.77 mVrms for an HP 86568 and «3.28 mVrms for

an HP 8657A or HP 8657B."

Actual Maximum

< 1.77 mVrms
<= 3.28 mVrms

SIGNAL GENERATUR

e
o T i i
= o
oQ =
= gm =] = ]

DIGITAL MULTILMETER

B BN
a—

MEASURING RECEIVER

Flgure 4—3. Residual AM Test Setup -
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Residual FM

NOTE

A standard HP 89024 can be used to verify the residual FM specifications
in the heterodyne band of frequencies. Tests performed at these frequencies
will verify that in all probability, the instrument meets its specifications. If the
Signal Generator has been repaired or the heterodyne band of frequencies do
not pass, the Optional Residual FM Test (steps 14-18) should be performed.

10, Set the measuring receiver as follows:

Measurement
Detector

FM De-Emphasis
Automatic Operation

. Set the Signal Generator under test as follows:

Frequency
Amplitude
Modulation

. Connect the RF QUTPUT of the Signal Generator under test to the input of the measuring
receiver as shown in Figure 4-4.

SIGNAL GENERATCGR

g ]
=) R MEASURING RECEIVER

[mym)
(3=

Figure 4—4. Residual FM Test Setup

13. Set the Signal Generator frequency and select the measuring receiver high-pass and low-pass
filters as indicated in the following table. Verify that the measured results do not exceed the
limits specified.

Signal Modulation Analyzer Filter Results {Hz ms)

Generator
Frequency (MHz) | High Pass (Hz) | Low Pass (kHz) Actual Max.

0.15 to 123.00000 300 3 — < 4
0.15 to 123.00000 50 15 —— < 6

Optionat Residual FM Test

The Residual FM Test gives confidence that the Signal Generator is passing all its Residual FM
specifications. The Residual FM of the Signal Generator can be checked at all frequencies to 1300
MHz with an HP 8902A Option 003 and an external local oscillator (LQ). The residual FM of the
external LO must be less than the residual FM of the Signal Generator under test.
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SIGNAL GENERATOR

RF

DUTPUT!  g1gNAL GENERATOR

R ———

INPUT

S ew——rE] SENSOR

=] =)
== ==
=1 =1=

_F MODULE o ynpu7| MEASURING RECEIVER

=}
o

1L
11E
L L |

Figure 4—5. Optional Residual Test Setup

. Set the measuring receiver as follows:

IVIEASLIIEITIOIIE & o o v s v s s s s s amaeeeamsssssasneecetatasnanstnnsasqanannrrrrrsssnnnsns M
Detector RMS
FM De-EMPhasis .. .ocuvneneneniniiisasaraeassioanmnmasrtrsarnamoassssstnanaeanas Off
Automatic Operation Selected

. Set the Signal Generator under test and the LO Signal Generator as follows:

Frequency
Amplitude
Maodulation

¥
. Connect the test equipment as shown in Figure 4-5.

. Set frequency on the Test Signal Generator and the LO Signal Generator as is shown in the

following table. Select the measuring receiver high-pass filter for 300 Hz and the low-pass filter
for 3 kHz. Verify that the measured results do not exceed the limits specified.

Optional Residual FM Test Specifications

Test Lo Results (Hz rms)
Signal Generator | Signal Generator
Frequency (MHz) | Frequency (MHz)} |  HP 88568 HP 8657A HP B657B

Actual | Max Max | Actual | Max

Performance Test 1
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18. Set frequency on the Test Signal Generator and the LO Siginaj Generator as i1s shown in the
following table. Select the measuring receiver high-pass filter for 50 Hz and the low-pass filter
for 15 kHz. Verify that the measured results do not exceed the limits specified.

Optional Residual FM Test Specifications

Tegt Lo Results {Hz ms)

Signal Generator | Signal Generator ,
Frequency (MHz) | Frequency (MHz) HP 3657A

Performance Test 1 4-13
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HP 86568 SSB PHASE NOISE (1 HZ BANDWIDTH)

4-14

Description

SSB phase noise is measured at Signal Generator RF Output frequencies from 200 KHz to 500 MH=z
(frequency range of the mixer) by mixing RF output and a reference in a double balanced mixer, The
RF OUTPUT reference is set in quadrature (90x apart) so the mixer output is 2 de component, and
a high frequency component. The high frequency component s filtered out leaving the dc, which
is proportional to the phase noise. The Signal Generator frequency is offset from the reference
frequency by 20 KHz to set a reference on the spectrum analyzer. The Signal Generator frequency
is then set to the reference frequency and amplitude to 0 dBm, The SSB phase noise is measured at

the 20 KHz offsét.

NOTE

This test measures the total SSB Phase Noise of both Generators. Therefore,
the reference generator must have SSB Phase Noise less than or equal 1o the
specifications for the Generator under test.

1. Connect the equipment as shown in figure 4-6.

HP B6356B
SIGNAL GENERATOR

LOW FREQUENCY
SET=UT DSCILLOSCOPE SPECTRUM
' ANALYZER

INFLT

LOW-NQ1SE
LP FILTER = AMPLIFIER |

e = e miew Tamg

INFUY

REFERENCE  |ooreut

SIGENAL
GENERATOR

Figure 4—6. HP 8656B SSB Phase Noise Measurement Set-up
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NOTE
The following symbols are used in the procedure.
Sfry = the RF output frequency where SSB phase noise will be measured.
f.g = the frequency offset from fpp where SSB phase noise will be measured.
. Set the reference generator frequency to fpy and output level to +13 dBm. Set the Signal
Generator under test to fpr + f,g and output level to -50 dBm.

. On the 8568A spectrum analyzer, set the REFERENCE LEVEL to -20 dBm, FREQUENCY
SPAN to | kHz and view the signal at f,g.

. Set the 8568A spectrum analyzer’s reference level so the signal is 9 dB below the spectrum
analyzer reference (-6 dB converts measured reading to SSB phase noise and -3 dB corrects for
equal SSB phase noise RF sources).

S. Set the Signal Generator under test to fyp and 0 dBm output Amplitude.
6. Set the frequency increment of the Signal Generator under test to 10 Hz.

7. Set the oscilloscope as follows:

VOLTS/DPIV
DISPLAY
TRIGGER
TIME/DIV

. Press the Signal Generator frequency Increment UP key and view the signal on the oscilloscope.
The signal is a low frequency signal moving around ground level. Stop the signal at ground level
(within 50 mV of ground) by pressing the frequency Increment DOWN key. The key sequence
to increment the frequency UP and DOWN may have to be executed several times to stop the

signal within 50 mV of ground. This sets the two input signals to the mixer in phase quadrature.

. Set the spectrum analyzer to measure SSB Phase Noise in a 1 Hz bandwidth, select SHIFT (M)
NORMAL keys, and to Video Averaging, select SHIFT (G) VIDEO BW, 1,2, Hzkeys,, ... .. ..

. The SSB Phase Noise is read directly from the spectrum analyzer-display, -XXX dB in 1 Hz
bandwidth plus the following correction:

a. Tzke the difference between -50 dB and the spectrum analyzer reference.

b. Add this difference to the spectrum analyzer -XXX dB in 1 Hz bandwidth to correct for
the change in the attenuator setting of the Signal Generator under test.

. Measured SSB Phase Noise should be at or below the specified value.

HP 8656B SSB Phase Noise|  carrier

Frequency
Min. {MHz)

—114 dBc/Hz 0.1t0 1235

—126 dBc/Hz
—120 dBc/Hz
—114 dBe/Hz

123.5 to 247
247 to 494
494 to 990
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HP 8657A/57B SSB PHASE NOISE (1 HZ BANDWIDTH)

NOTE

This method of measuring Phase Noise is to be used on the HP 8657A or
HP 8657B onlys

Description

Single-sideband (SSB) phase noise of the Signal Generator is measured at the offset frequency of
20 KHz and output frequencies to 1600 MHz by the HP 3048A Phase Noise System using its Phase
Lock Loop measurement type. The system software provides both the measurement program and
the BASIC operating system for the controller. This procedure provides the steps for entering the
specific measurement parameters required for this test.

NOTE

This test measures the total SSB phase noise of both generators. This test
assumes that the noise level of the reference source you are using is lower than
or equal to the noise level of the Signal Generator being tested. If the reference
source’s phase noise level is equal to the Signal Generator’s, the actual noise
level for both sources is 3 dB below the level measured by the HP 3048A.

1. The HP 3048's BASIC operating system and system software must be loaded, the Signal
Generator’s HP-IB address entered, and system operation verified before this test is run. Refer
to the HP 3048A Phase Noise Measurement System Operating Manual, Appendix A for the
required procedures.

. If you are not at the HP 3048A’s Main Software Level, press the Done or Abort Softkey. The
Main Software Level menu provides access to each of the HP 3048’s main functions. You will
always return to this menu when you exit the selected function.

T0 MAKE A PHASE NOISE MEASURCMENT:

t) Define the measurement [ Press 'Define Msrent’
2) HMeasure the noise,

R Repeat the previous measuresent...[ Press "Repeat formnt.’

OR  B. Make a nevw measurement [ Press "New  Hsreet.’

To describe the system hardeare configuration 'Systea Config’
To sccess the latest graph of test resulls ‘Aecess Graph’

)
]
To load a typical seasurement and 1ts graph ‘Systom Preset” ]
To perform advanced-user operations............. ...1 Press 'Spel. Funet'n’)

\.

Defining the Measurement

Performance Test 1
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3. Press the Define Msrmt Softkey to display the Measurement Definition Menu.

4. Press the Test Files softkey.

5. Position the curser at the file labeled HP EXAMPLE RF SYNTHESIZER (8662/3 DCFM).
6

. Press the Load File key. After the HP 3048A has completed the file loading sequence, press
the Done key.

NOTE

This example file contains many of the measurement parameters required for
this test. Table 4-2 lists the paramaters that have been loaded from this file.
The following steps will guide you through the process of making the necessary
changes to the parameters lo meel the specific requirements of this test.

. Press the Instr Params key. Enter a carrier frequency of 640 E+6 Hz. Enter a Detector/Disc.
Input frequency of 640 E+6 Hz. Enter a VCO Tuning Constant of 1 E+3 Hz/volt, Enter the
Voltage Tuning Range of VCQ as 5 volts. The remaining entries do not need to be changed.
Press the Done key.

. Press the Calibr Process key. Press the Tuning Const key to select Compute from expected T.
Constant. Press the Done key.

. Press the Source Control key. Press the Ref. Source key as needed to select 86578 SYSTEM
CNTERL., Press the Done key when you have completed this operation,

NOTE

The Signal Generator under test is configured as the reference source in this
display to enable the HP 30484 to control it using control routines built into
the HP 30484°s sofiware. The measurement results will still reflect the noise
level of the Signal Generator under test. If you are not able to select the Signal

Generator as the reference source using the Ref. Source key, then the Signal
Genérator has not yet been entered into the HP 30484’s Configuration Table.
To enter the Signal Generator, return to the Main Sofiware Menu and press
the System Config key.

10. Press the Define Graph key. Enter an appropriate graph title for your test. Press the Done key
to exit this menu, and then press the Done key again to return to the Main Software level.

Beginning the Measurement
11, Press the New Msrmnt key to begin the phase noise measurement.

12. When the hardware connect diagram appears in the display, connect the Signal Generator and
reference source to the HP 3048A as shown. (Note that the reference source is labeled USERS's
DUT on the screen. Figure 4-7 also shows the cable connections for this measurement.)

13. Adjust the reference source’s center frequency to 640 MHz and its amplitude to 0 dBm. (The
Signal Generator's setting will be adjusted by the HP 3048A via its HP-IB connection.)

Performance Test | 4-17
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SIGNAL GENERATOR |

HP B88578

|

HP 35614 DYNAMIC
IGNAL ANALYZER

HF 1184BA
PHASE NOISE
INTERFACE

REFERENCE SOURCE

i

|
|

MQD
INPUT/ZOUTPUY

J RF OUTPUT

4-18

Figure 4—7. Setup Diagram for SSB Phase Noise Measurement

14. After you have connected the cables, press the Proceed key to run the measurement. (af
you wish to measure the phase noise level of the Signal Generator at other center frequency
settings after this test is completed, change the center frequency on the reference source to
the desired frequency. Enter the desired frequency as the carrier frequency and detector/disc
input frequency in the Source and Interface Parameter Entry menu.)

NOTE

If the noise level measured by the HP 3048A exceeds the Signal Generator’s
specified noise level and the exact noise level of the reference source is not
known, the exact level of each source should be determined by measuring each
source against a third signal source and comparing the measurement resulls

Jor all three measurements.

15. The Measured SSB Phase Noise should be at or below the specified value,

Performance Test 1

HP 8657A S5B Phase Noise

Carrier

Frequency

Actual {MHz)

—124 dBc/Hz
—136 dBc/Hz
—130 dBc/H:
—124 dBcfHz

0.1 to 129
130 to 260
260 to 520
520 to 1040




Model 8656B/8657A/8657B

HP 8657B§SB Phase Noise

Min.

Actyal

Carrier
Frequency
(MHz)

—124 dBg/Hz
—138 dBc/Hz
—130 dBc/Hz
—124 dBc/Hz
—118 dB¢/Hz

01 t0 129
130 tc 260
260 to 520
520 to 1040
1040 to 1600

Performance Tests
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Table 4—2. Parameter Data Loaded from HP Example RF Synthesizer (HP 8662/3 DCFM file)

Parameters Data

Measurement Type Phase Noise Using a Phase Lock Loop
Frequency Range
Start Freq. 1 Hz

Stop Freq. 100E + 3 Hz
Averages 4

Source Parameters
Carrier Frequency S500E + 6 Hz
Detector/Discr. input Frequency S00 E + 6 Hz
VGO Tuning Constant 25 E + 3 HzfV
Center Voltage of VCO Tuning Curve | 0 Voits
Voltage Tuning Range of VCO +2 Volts

VCO Tune-Port input Resistance 600 ochms

Internal Phase Detector 5 MHz to 1600 MHz

Phase Detector Constant Measure the Detector Constant
VCO Tuning Constant Measure the VCO Tuning Constant
PLL Suppression Wwill be verified

D CONV.

Source Control T NOT IN USE
UiER L TRCE
MANORL (NTRL —I

__REF “anRCE
SR
SYLTER CNIRL

T eRE__ T
NOT AN H3E

Define Graph
Title fF SYNTHESIZER VERSUS HP 8662/3A

USING DC FM.
Minimum X 1 Hz
Maximurm X 100 E +-3 Hz
Minimum Y -170
Maximum Y 0

Graph Type Single Sideband Phase Noise (dBc/Hz)

4-20 Performance Test 1




Model 8656B/8657A/86578

Performance Tests

Performance Test 2

OUTPUT LEVEL ACCURACY AND FLATNESS TESTS

+ Level Flatness
+ Absolute Level Accuracy

HP 8656B Specifications

Electrical Characteristics

Performance Limits

Conditions

Output
Level Range (intg 50 ohms)
Resolution

Absolute Level Accuracy(t)

Level Flathess

+13 dBm to —127 dBm
0.1 dB
< 1.0 dB

< #£1.5dB

= Xx.0dB

100 kHz to 990 MHz

Output tevels of +7 dBm to —124 dBm
frequencies from 123.5 to 990 MHz

100kHz to 123.5 MHz and output levels
> +7dBm or < —124 dBm; frequencles
100kHz to 990 MHz

Qutput level setting of 0.0 dBm;
frequencies from 100 kHz to 990 MHz

(1) Absociute level accuracy Includes allowances Tor detector linearlty, lemperature, flatness, attenuator accuracy,
and measurement arrors,

HP 8657A Specifications

Electrical Characteristics

Performance Limits

Output
Level Range {into 50 ohms)

Resolution

Absolute Level Accuracy (1)

Leve! Flatness

+13 dBm to —143.5 dBm
+10 ¢Bm to —143.5 dBm

0.1dB
< 31.0dB

< +1.5 dB
= =05 dB

1 MHz to 1040 MHz
100 kHz to 1 MHz

Output levels of +7 dBm to —127 dBm

= +7 dBm

Cutput lavel setting of 0.0 dBm;
frequencies from 100 kHz to 1040 MHz

{1} Absolute levet accuracy Includes allowances for detector linearily, temperature, flatness, attenuator accuracy,

and measurement arrors.
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HP 8657B%Specifications

Electrical Characteristics Performance Limits Conditions

Output

{evel Range (into 50 ohms) +13 dBm to —143.5 dBm 100 kHz to 2060 MHz
+10 dBm to —143.5 dBm Qpt 003

Resolution 0.1d8
Absolute Level Accuracy(t) | < £1.0 dB Output levels of +3.5 dBm to —127 dBm

< +1.5 dB > +3.5 dBm

Lavel Flatness < 405 dB Output lkevel setting of 0.0 dBmy;
frequencies from 100 kHz to 2060 MHz

(1} Abeciute tovel accuracy Includes allowances for detactor finearity, temperature, flatness, attenualor accuracy,
and measurement errors.

Description

Output level accuracy and flatness are verified using a measuring receiver and a sensor module.

Equipment
Measuring ReCEIVEr . .....vovivrninrnrrirannans, e e HP 8902A
Sensor Module .... HP 11722A

Procedure

Level Flatness

L. Connect the sensor module to the meastriag’ féceiver.  Zero and-calibrate the sensor module
and measuring receiver. :

2 Connect the sensor module to the Signal Generator as shown in Figure 4-8.

SIGNAL GENERATOR

SENSOR ¢
) I - - T SENSOR INFUT

RF MODULE | MEASURING RECEIVER

QUYPUT

i
|
by ———r

Flgure 4—8. Output Level Accuracy and Flatness Test Serup

Performance Test 2
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. Set the measuring receiver as follows:

Measurement
Display
Frequency

. Set the Signal Generator as follows;

Frequency
Amplitude
Modulation

. Wait for the power measurement to settle and then select DISPLAY RATIO on the measuring
receiver to set a 0.0 dB. reference,

. Set a Frequency Increment value on the Measuring Receiver and Signal Generator according
to the frequency band of the measurements. Frequency Increment on the measuring receiver
is set by entering the numeric value in kHz and pressing the kHz (up or down) keys. Upon
entering that value the measuring receiver will also change the center frequency by that amount,
the Signal Generator should be stepped to match. Dependant on the Signal Generator model
under test, use increments of 100 kHz (100 kHz to 1 MHz), 1 MHz (1 MHz to 10 MHz),
10 MHz (10 MHz to 100 MHz), 100 MHz (100 MHz to 2000 MHz) and 60 MHz (2000 MHZ
to 2060 MHz).

. Step the Signal Generator and measuring receiver through the frequency range. Ranges are:
100 kHz to 990 MHz for an HP 8656B
100 kHz to 1040 MHz for an HP 8657A
100 kHz to 2060 MHz for an HP 8657B

. . Q(i
Record the highest and lowest power levels and their frequencies and calculate the maximum
vanation,

. Highest Feading .Frequency

Lowest Readx ng c :F requencf

The amplitude variation should not exceed 2.0 dB for the HP 8656B and 1.0 dB for the
HP 8657A/8657E Record the maximum variation (highest reading — lowest reading).

«2.0 dB (HF 8656B only)
<1.0:dB gHP 3657A/8657B only}

Performance Test 2 4-23




Performance Tests Model 8656B/8657A/8657B

4-24

8. Step the Signal Generator and measuring receiver through the following frequency ranges:

Model Range A Range B

HP 86568 3 MHz to 123.5 MHz . | - 128.5 MHz t0.990 MHz
HP 8657A 3 MHz to 123.5 MHz 123.5 MHz to 1040 MHz
HP8657B | 3MHzto1235MHz | 1285 MHZ to 2060 MHz

Record the highest and lowest reading from both ranges to be used in the Absolute Level
Accuracy test below,

HP 86568 only
Highest Reading (Range A) Test Frequency 1

_ Lowest Reading (Range A) Test Frequency 2
Highest Reading (Range B) Test Frequency 3

Lowest Reading (Range B) Test Frequency 4

HP 8657A or HP 8657B oirily
Overall Highest Reading (Ranges A & B) Test Frequency 3

QOverall Lowest Reading (Ranges A & B) Test Frequency 4 (

Absolute Level Accuracy ...

9. Set the Signal Generator as follows: ~ ~ ©

Frequency ' DU From Step 8
Amplitude +13 dBm
Amplitude Increment

Modulation

. Set the measuring receiver as follows:
Measurement RF POWER

. Absolute Level Accuracy must be tested on the Signal Generator using the frequencies from
step 8. Begin decrementing the Signal Generator amplitude in 5 dB steps. At each step, the
measuring receiver reading must be within the tolerances shown in the following Table, RF
Output Frequencies. Step the amplitude down to ~2 dBm. Change the measuring receiver’s
measurement to TUNED RF LEVEL. If RECAL or UNCAL is displayed press and release the
CALIBRATE key. Continue to step the amplitude down to —127 dBm; and each time RECAL
is displayed press and release the CALIBRATE key.
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« Model 8656B/8657A/8657B

RF Qutput Test Freguency 1
RF Outpur Test Freguency 2

Performance Tests

RF OQuitput Test Frequency 3
RF Quiput Test Frequency 4

All
Modets

HP 86568 Only

{ 100 kHz to 123.5 MHz )

HP 86568 ( > 123.5 MHz ),

Amplitude
Setting
{dBm)

Minimum
(dBm)

Maximym
(dBm)

Actual
(dBm)

Freq 1

Freq 2

Maximym
(dBm)

Minimum
(dBm)

+13.0!
+8.0
+3.0
=2.0
7.0
—-12.0
—17.0
—22.0
-27.0
=32.0
=37.0
—~42.0
—47.0
—52.0
~57.0
—62.0
—67.0
~72.0
—17.0
—£2.0
-87.0
~82.0
=97.0
-102.0
--107.0
—112.0
—t17.0
—122.0
-127.0
~127.0

+11.5

+6.5

+20

=3.0

—8.0

—-13.0
—18.0

—23.0

—28.0
=33.0

-38.0

~43.0

—48.0

—53.0

-58.0
—63.0

—68.0

=73.0

—78.0

~83.0

—88.0

—03.0

—98.0

—=103.0

—108.0

-113.0

—118.0

~-123.0

-128.02

—1285%

1 4+13.0 dBm does not apply to HP B657E with Pulse Modulation instalied,
2 HP 8657A and HF 8E57E only.

3 HP 86565 only << — 124.0 dBm.

Performance Test 2
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Performance Test 3

MODULATION TESTS
+ AC Modaolation
AM Indicator Accuracy
Incidental Phase Modulation
AM Distortion
FM Indicator Accuracy
Incidental AM
FM Distortion
« DC Modulation
DC FM Center Frequency Accuracy
DC FM Center Frequency Stability
» Pulse Modulation (HP £657B only)
ON OFF Ratio
Rise/Fall Time

HP 8656B Specifications

Electrical Characteristics Performance Limits Conditions

Amplityde Modulation

Depth{¥) 0 to 99% Output levels < +7 dBm; frequencies from 100 kHz
to 990 MHz

0 to 30% Output levels < +10 dBm; frequencies from 100

o J.kHz to 990 MHZ - )

Resalution A% - 1 . |
incidental Phase Modulation < 0.3 radian peak .- . ~30% AM depth and internal.rates. : ;- TR T
indicator Accuracy(?! | + (4% of setting'+ 2%) | Dépths < 90% and infernial ratés and levels < +7- T
dBm

AM Rates:
Internal 400 and 1 kHz, £ 3%
External 20 Hz to 40 kHz 1 dB bandwidth, ac coupled

AM Distortion < 1.5% 0 to 30% AM

(Internal rates) < 3% 31 to 70% AM
< 4% 1 to 90% AM

FM Modulation

Maximum Peak Deviation
(AfpK):(2)
Rates = 25 Hz {ac mode) 99 kHz 0.1 to 123.5 MHz {fc)
Rates = 50 Hz (ac moxde) £0 kHz 123.5 to 247 MHz (fc)
Rates = 50 Hz {ac mode) 89 kHz 247 to 494 MHz (fc)
Rates > 25 Hz (ac mode) 99 kHz 494 to 990 MHz (f¢)

(1) AM Depth is further limited by the Indicator Accuracy specification.
{2) EM deviation Is further mited by the Indicator Accuracy specification.
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HP 8656B Specifications (Continued)

Performance Tests

Electrical Characteristics

Performance Limits

FM Modulation (Cont'd)

Maximum Peak Deviation
{Afpk): (%) (Cont'ch)
Rates < 25 Hz (ac mode)
Rates < 50 Hz (ac mode)
Rates = 50 Hz (ac mode)
Rates < 25 Hz (ac mode)

Rates (dc mode)

Center Frequency
Accuracy {de mode)

Stabllity {(dc mode)
Resolution

Incidental AM

Indicator Accuracy(?)

FM Distortion (Total Harmonic
Distortion){3+4) :

FM Rates;
Internat
External

4000 x Rate Hz
1000 x Rata Hz
2000 x Rate Hz
4000 x Rate Hz

99 kHz
50 kHz
99 kHr
99 kHz

-+ 500 Hz
+ 125 Hz
% 250 Hz
% 500 Hz

<« 10 Hz/hour

0.1 kHz
1 kHz

= 0.1%
< 1.0%
< 3.0%

& 5% of reading
= 0.5%

400 and 1 kHz, £ 3%
dc to 50 kHz
de to 100 kHz2

0.1 to 123.5 MHz (fc)
123.5 to 247 MHz (fc)
247 to 434 MHz (fc)
494 to 990 MHz (fc)

0.1 to 123.5 MHz (fc)
1235 to 247 MHz {fc)
247 to 484 MHz (fc)
494 to 990 MHz {fc)

0.1 to 123.5 MHz {fc)
123.5 to 247 MHz {fc)
247 to 4584 MHz (fc)
484 to 990 MHz (fc)

Devizations < 10 kHz
Deviations = 10 kHz

< 20 kHz peak deviation and internal rates:

> 500 kHz (fc)
200 to 500 kHz (fc)
< 200 kHz (fc)

At internal rates

> 3 kHz peak deviations and at internal rates

ac coupled, £1 dB 20 Hz to 50 kHz
*3dB

100 kHz.

(2) £M deviation ks further limited by the Indicator Accuracy specification. .
{3) FM distortion only applies at deviations up 10 25 kHz for 123.5 << f, < 247 MHz, and 50 kHz for 247 < {, < 454 MHz. Typical
total FM distortion (harmonic and non-harmonic) Is less that 1.5% for all specifled deviations and external rates of do to

(%) Typically < 0.5% THD for peak devlations > 1 kHz and at internal rates.
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HP 8657A Specifications

Model 8656B/8657A/8657B.

Electrical Characteristics

Performance Limits

Amplitude Modutation
Depth(t)

Resolution
Incidental Phage Modulation

Indicator Accuracy(?)

AM Rates:
Internal
External

AM Distortion
(internal rates)

FM Modutation

Maximurn Peak Deviation
(Atpky: (3}
Rates > 25 Hz (ac mode)
Rates > 50 Hz (ac mode)
Rates = 50 Hz {(ac mode)
Rates > 25 Hz (ac mode)

Rates < 25 Hz (ac mode)
Rates < 50 Hz (ac mode)
Hates < 50 Hz (ac mode)
Rates < 25 Hz (8¢ mode)

Rates {dc mode)

Canter Frequency
Accuracy {(de mode)

0 to 99%

0 to 30%

1%
<= 0.3 radian peak

4 (6% of setting 1+ 2%)

400 and 1 kHz, £ 3%
20 Hz to 40 kHz

< 1.5%
= 3%
< 4%

499 kHz

50 kHz

99 kHz

99 kHz
4000 » Rate Hz
1000 x Rate Hz
2000 x Rate Hz
4000 % Rate Hz

99 kHz
50 kHz
99 kHz
99 kHz

=+ 500 Hz
+ 125 Hz2
+ 250 Hz
+ 500 Hz

Output levels < +7 dBm; frequencies from 100 kHz

to 1040 MHZ

Output levels < -+10 dBm; frequencies from 100

kHz to 1040 MHz

30% AM depth and internal rates.

Depths < 90% and internal rates and levels < +7

dBm.

1 dB bandwidth, ac coupled

0 to 30% AM
a1 to 70% AM
71 to 90%: AM

0.1 to 130 MHz (fc)
130 to 260 MHz {fc)
260 to 520 MHz (fc)
520 to 1040 MHz (fc)

0.1 to 130 MH2 (fc)
130 to 260 MHz (fc)
260 to 520 MHz {fc)
520 to 1040 MHz (fc)

0.1 to 130 MHz (fc)
130 to 260 MHz (fc)
260 to 520 MHz (fc)
520 to 1040 MHz {fc)

0.1 to 130 MHz (fc)
130 to 260 MHz (fc)
260 to 520 MHz (fc)
520 to 1040 MHz (fc)

(1) AM Deptn s further limited by the indicator Accuracy specification.
(2) FM deviation Is further imited by the Indicator Accuracy specification.
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HP 8657A Specifications (Continued)

Performance Tests

Electrical Characteristics

Performance Limits

FM Modulation (Cont'd)

Maximum Peak Deviation
{Afpk): (2} (Cont'd)
Stability (de mode)

Resolution
Incidental AM

Indicator Accuracy(?

FM Distortion (Total Harmenic
Distortion)(3:4)

FM Rates;
Internal
External

=2 10 Bz /hourt

0.1 kHz
1 kHz

= 0.1%
+ 5% of reading
< 0.5%

400 and 1 kHz, £ 2%
dec to 50 kHz
de to 100 kHz

Deviations < 10 kHz
Deviations > 10 kHz

< 20 kHz peak deviation and internal rates:
= 500 kHz (fc)

At internal rates

* 3 kHz peak deviations and at internal rates

ac coupled, £ 1 dB 20 Hz to 50 kHz
+3dB

100 kHz,

{(3) EM daviation Ie further limited by the Indicator Accuracy specification.

(3) FM distortion onty applies at deviations up 1o 25 kHz for 130 < 1, < 260 MHz, and 50 kHz for 260 < 1. < 520 MHz. Typical
total FM distortion (harmonic and non-harmonie) is lees that 1.5% for all specified daviations and external rates of de to

(4) Typieally < 0.5% THD for peak deviations > 1 KHZ and at Internal rates.
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HP 86578 Specifications

Electrical Characteristics

Amplitude Modulation

Depth(112) 0 to 100% Output levels < +7 dBm; frequencies from 400 kHz
to 2060 MHz

0 to 30% Output levels < +10 dBm; frequencles from 400
kHz to 2060 MHz

Resolution 1%
Ingidental Phase Modulation < 0.3 radian peak 30% AM depth and internal rates.

Indicator Accuracy (1) & (6% of setting + 2%) | Depths < 90% and internal rates and levels & +7
dem.

AM Rates
Internal 400 and 1 kHz, &£ 2%
External 20 Hz to 40 kHz 1 dB bandwidth, ac coupled

AM Distortion, 1 kHz internal rate < 1.5% 0 to 30% AM frequencles <1030
Levets = 7 dBm < 3% 31 to 70% AM frequencies <1030
< 4% 71 t0 90% AM frequencies <1030 .

< 4% 0 to 30% AM frequencies >1030
< 4% 31 1o 70% AM frequencies =>1030
< 7% 71 to 50% AM frequencies >1030

FM Modulation

Maximurm Peak Deviation
(Afpk):(3)
20 Hz to 50 kHz 200 kHz | 0.4 to 130 MHz (fc)
1 dB Bandwidth , 50 kHz 130 to 260 MHz (fc)

' 100 kHz | -260 to 520 MHz (f¢) -~
200 kHz 520 to 1040 MHz (fc)
400 kHz 1040 to 2060 MHz {fc)

4000 x Rate Hz 0.1 to 130 MHz (fc)
1000 x Rate Hz 130 to 260 MHz (ic)
2000 = Rate Mz 280 to 520 MHz (fc)
4000 x Rate Hz 520 to 1040 MHz (fc)
8000 x Rate Hz 1040 to 2060 MHz (fc)

Rates (dc mode) 200 kHz 0.1 to 130 MHz (fc)
50 kHz 130 to 260 MHz (fc)
100 kHz 260 to 520 MHz (fc)
200 kHz 520 to 1040 MHz (f¢)
400 kHz 1040 to 2060 MHz (fc)

Center Frequency + 500 Hz 0.1 to 130 MHz (fc)
Accuracy {dc mode) + 125 Hz 130 to 260 MHz (fc)
+ 250 Hz 260 to 520 MHz {fc)
+ 500 Hz 520 to 1040 MHz (fc)
& 1000 Hz 1040 to 2060 MHz (fc)

(1) AM Depth is further limited by the Indicator Accuracy specification.
(2} When Opt. 003 ks Installed, output level In AM Is reduced by 3 dB when 1, ls <1030 MHz.
(3) £M deviation is further limited by the Indicater Accuracy specification.
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- HP 86578 Specifications (Continued)

Electrical Characteristics Performanca Limits

FM Modulation (Cont'd)

Maximum Peak Deviation
(Afpk):®) (Cont'd)

Stability (dc mode) < 10 Hz/hour

Resolution 0.1 kHz Deviations < 100 kBz, fe <1030 MHz
1 kHz Deviations = 100 kHz, fo <1030 MHz
0.2 kHz Deviations < 100 kHz, fo =1030 MHz
2 kHz Deviations = 100 kHz, fo >1030 MKz

Incidental AM < 20 kHz peak deviation and internal rates:
< 0.1% 500 kHz to 1030 MHz
= 0.5% 1030 MHz to 2060 MHz

Indicator Accuracy(®) + 5% of reading At interna! TkHz rate

FM Distortion {Total Harmonic < 0.5% > 6 kHz peak deviations and at internal TkHz rate
Distortion)(4)

M Rates:
Internal 400 and 1 kHz, £+ 2%
External 20 Hz to 50 kHz ac coupled, £1 d8.

5 Hz to 100 kHz + 3 dB.

External dc to 50 kHz dc coupled, £ 1 dB.

dc to 100 kHz + 3 dB.

Pulse Modulation
ON/OFF Ratio:

=70 dB : =-1030 MHz:
> 85 dB ;T 211030 MHz:

Rise/Fall Time: ! <35 ns 1T EH50 MMz
< 90 ns ' > 1030 MHz

(3} FM deviation Is further limited by the Indicator Accuracy specification,
(4) EM distortion only applles at deviation at 1/2 maximum, . <520 MHz. Typical total FM distortion (harmernic and non-harmortic)
i kess that 1.5% tor all specified deviations and external rates of dc to 100 kHz.
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AC MODULATION

Description

AC modulation specifications are verified by measuring the specified parameters with a measunng
receiver. Distortion is verified by measuring the demodulated output from the measuring receiver
with a distortion analyzer.

Equipment

Measuring Receiver

Sensor Module

Audio Analyzer and Source

AM/FM Test Source

Cable (UG-21D/U type N connectors)

Cable (1JG-88C/U BNC and dual banana plug connectors

Procedure

AM Indicator Accuracy

i. Connect the RF OUTPUT of the Signal Generator to the input of the measuring receiver as
shown in Figure 4-9.

SIGNAL GENERATOR
L
a L MEASURING RECEIVER

[=] [=]
=
=

[=a=R=]
[=N=0-]
o I )
Qpn

= =
= 2

=
=2

——

Figure 4—9. Modulation Test Setup

2. Set the measuring receiver as follows:

Measurement
Detector
HP Filter

FM De-Emphasis
Antomatic Operation

. Set the Signal Generator ag follows:

Frequency

Amplitude (HP 86563/3657A)

Amplitude (HP 865713)

Amplitude (HIP 8657B (with Pulse Modulation installed))
Modulation

. Set the AM depth to the values listed in the following table and verify that the measured results
are within the limits specified.
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Performance Tests

.HP 8656B

HPBBSTA
'HPBE5TS

Max.

HP BE5EB

HP 8857A
HPBE57E.

10%
30%
70%
0%

7.6%
26.8%
65.2%
B84.4%

7.4%
26.2%
63.8%
82 6%

12.4%
3.2%
74.8%
95.6%

12.6%
33.8%
76.2%
97.4%

10°%
30%
T0%
90%

7.6%
26.8%
65.2%
84.4%

7 4%
26.2%
63.8%
82.6%

12.4%
33.2%
74.8%
95.6%

12.6%
33.8%
76.2%
97 4%

10°%
30%
T0%
90%

1 6%
26.8%
65.2%
84 4%

7.4%
26.2%
£3.8%
82.6%

12.4%
33.2%
74.8%
95.6%

12.6%
33.8%
76.2%
87.4%

10%
0%
T0%
80%

7.6%
26.8%
65.2%
84.4%

7.4%
26.2%
63.8%
B2.6%

12.4%
33.2%
74.8%
95.6%

12.6%
33.8%
76.2%
97.4%

1030 !

L]

(HF BG5TA &
HP 8657}

Ty :

¥ only)

10%
30%
70%
90%

N/A

7.4%
282%
63.8%

. 82.6% - | e

VNIA

12.6%
33.8%
76.2%
a7.4%:

1040
{HP BE57A &

10%
30%
T0%
90%

74%
26.2%
63.8%
82.6%

12.6%
33.8%
76.2%
97.4%

‘(HF 86578
‘only)

10%
0%
70%
0%

7 4%
28.2%
63.8%
82.6%

12.6%
33.8%
76.2%
97.4%

5. Select the measuring receiver’s 50 Hz high-pass filter. Set the AM depth to the values li§ted in
the following table and verify that the measured results are within the limits specified with the
Signal Generator frequency at 100 MHz and internal 400 Hz AM modulation.
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Min. Max.

HPBESTA HP 8657A
HP 86568 |y pges7

HP 86568 lop. ag578

10% 7.6% 7.4% 1 124% 12.6%
0% 26.8% 26.2% —_— | 2% 33.8%
70% §5.2% £3.8% - ] T48% 76.2%
90% 84.4% 82.6% — .} 95.68% 97.4%

Incidental Phase Modulation

6. Set the measuring receiver as follows:

. Set the Signal Generator as follows:

Frequency

Frequency Increment

Amplitude (HP 8656B/8657A)

Amplitude (HP 8657B)*

Amplitude (HP 86578 with Pulse Modulation installed)
Meodulation

. Step the Signal Generator through the frequency range from 150 kHz and record the highest
reading. The highest reading should not excced the limit specified. Dependant on the Signal
Generator model under test, use increments of 50 kHz (150 kHz to 200 kHz), 100 kHz (200 kHz
to | MHz), 1 MHz (1 MHz to 10 MHzj, 10 MHz (10 MHz t6 100 MHzj, 100 “MHz (100 MHz’
to 2000 MHz), and 60 MHz (2000 MHZ to 2060 MHz).

Frequenc Result
Model requency

Min. Max. Max.

HP 86568 150 kHz 890 MHz — . | = 0.5 radian peak

HP 8657A 150 kHz 1040 MHz | =03 radian peak

- HP-.86578 ; 150 kHz 1300 MHz | <03 radian peak

AM Distortion

9, Set the Measuring Receiver as follows:

IV AU EIIETIE - - v v s s s s n e e e e e e ee s s s s anamansnne st bassssasssasaansnnnrerreseennnssis AM
HP Filter 300 Hz
LP Filter
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10. Set the Audio Analyzer as follows:

Measurement

. Set the Signal Generator as follows:

Frequency

. Amplitude (HP 8656B/8657A)
Amplitude (HP:8657BR.......... B s et s s r e eerrar it iaa ey '+4 dBm -~
Amplitude (HP 8657B (with Pulse Modulation installed)) +1 dBm
Modulation 1 kHz (Int.) AM 30%

. Set the AM depth to the values listed in the following table and verify that the measured results
do not excead the limits specified.

HP 86568 HP 8657A - "HP 36575'?‘?

< 1.5% < 1.5% < 1.5%
< 3.0% < 3.0% < 3.0%
< 4.0% < 4.0% < 4.0%

< 1.5% = 1.5% < 1.5%
< 3.0% < 3.0% = 3.0%
< 4.0% < 4.0% = 4.0%

< 1.5% .= 1.5% < 1.5%
2 30% < 3.0% < 3.0%
< 4.0% <= 4.0% < 4.0%

<2 1.5% e 1A% < 1.5%
< 3.0% < 3.0% = 3.0%
< 4.0% < 4.0% < 4.0%

< 1.5% < 4.0%
N/A < 3.0% < 4.0%
< 4.0% < 7.0%

<= 1.5% = 4.0%
< 3.0% < 4.0%
< 4.0% < 7.0%

< 4.0%
N/A < 4.0%
< 7.0%

Performance Test 3 4-35




Performance Tests Model 8656B/8657A/86578 |

FM Indicator Accuracy

13. Set the measuring receiver as follows:

IVEEASUTEIIEIIE « o v v v s s s e e tssssaeeeatbtasasansnssssaannssssnrnuenbtssaransnnnnisss gl |
Detector Peak+
HP Filter
LP Filter

. Set the Signal Generator as follows:

Frequency

Amplitude (HP 8656B/8657A)

Amplitude (HP 8657B).

Amplitude (HP 86578 (with Pulse Modulation installed))
Modulation

. Set FM deviation to the values listed in the following table and verify that the measured results
are within the limits specified.

FM Deviation
for 100 MHz

Min. Max.

5.0 kHz 4,75 kHz _— 5.25 kHz

30.0 kHz 28.50 kHz —_ 31.50 kMz
70.0 kHz 66.50 kHz I 73.50 kHz
99.0 kHz 94.05 kHz —— 103.95 kHz

Incidental AM

The incidental AM specification of the Signal Generator is not equivalent to the published
specification of the HP 8902A Measuring Receiver. To make a valid incidental AM measurement,
the incidental AM of the measuring receiver must be four times better than the specification being
tested. In order to verify that the incidental AM of the measuring receiver is adequate to measure the
Signal Generator’s incidental AM specification, the incidental AM of the measuring receiver must
be verified to ensure the validity of the measurement. If the Signal Generator’s incidental AM is
measured frequently, it is not necessary to verify the incidental AM of the measuring receiver each
time; however, it is recommended that it be verified monthly to ensure an accurate measurement.

16. Verify the incidental AM of the measuring receiver as follows:

a Connect the FM divide-by-4 output of the AM/FM test source to the input of the
measuring receiver and the 50 ohm output of the test oscillator to the audio input of
the AM/FM test source, as shown in Figure 4-10.

b. Set the measuring receiver as follows:

Measurement Frequency
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o

HF 89024
MEASURING RECEMVER - AUDIO  SOURCE

[:::::::i::j:j ALIDID e =

pooag

ooooo B ASAS
o9 & 6000 Fu_*e|  AM/FM TEST SOURCE
o O ¢ oooooo ogoen

o INPUT
i == w - Qoo

-

Figure 4—10. Measuring Receiver Incidental AM Verification Test Setup

. Set the AM/FM test source as follows:

_ Tune the carrier frequency on the AM/FM test source for a measuring receiver reading

of 100 MHz +0.1 MHz.

. Set the test oscillator as follows;

I OQUOHICY £ v v eieeevevsuuannneasnrsssansssnrrsasssnoanartasansassransssssy 1 kHz
Output Attenuator =10 dBm
Amplitude Course Fully cew

" Set the measuring receiver as follows:

IV AEUTETIAIIE . & v s s v s v e v s saeaasrnrtasnsssnsssanassnsessssmnannsbasannsnrsss
Peak+

Increase the output of the test oscillator by rotating the Amplitude Coarse coatrol
clockwise until the measuring receiver indicates 20.0 kHz +0.1 kHz peak deviation.

. Set the measuring receiver as follows:

Measurement

The modulation must be < 0.02% AM to test the incidental AM of the Signal Generator.

17. Set the measuring receiver as follows:

MEASUTEIIEINT . . o e e e e cmsvssannnnsctsssnanansssnnsnrrrrsnsmmssbiagasmmnnnnssssss
Detector '

HPF Filter

LP Filter

. Set the Siganl Generator as follows:

Amplitude (HP 8656B/8657A)

Arplitude (HPRESTBY . .\ eee e risanaana s e s as e
Amplitude (HP 86578 (with Pulse Modulation installed))

Modulation

19. Connect the equipment as shown in Figure 4-9, Modulation Test Setup.
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20, Set the Signal Generator frequency to a value within the range specified in the following table

and verify that the measured result does not exceed the limit specified, (--

Frequency Result
Moded e

Min, Max.

HF 86568 10 MHz 990 MHz

HP BE5TA 10 MHz 1040 MHz

10 MHz 1030 MHz
HP 86578

1030 MHz 1300 MHz

NOTE
Below 10 MHz, the incidental AM of the Signal Generator is less than that of

the measuring receiver.

FM Distartion

21. Set the measuring receiver as follows:

IV ASUTEIIETIE « o v vt s s m s smme s srsnarensneisssmsnsnssebettasnsnnsbssssssnasssssassnn FM

T 1o e o R R TR R R R Peaak+

. Set the distortion analyzer as follows: _
Funcﬁon ‘ ML ”-.- h d..d e T - - Distorﬁon
Analyzer Input Select Distorion
Frequency

. Set the Signal Generator as follows:

Frequency (HP 3656B) ceeniiny .

Frequency (HP 8657A and HP 8657B) . oo oo iuiiiiiiiii e 150.0 MHz

AMPIIIAE . . ..o v st r e e s +4 dBm

Modulation 1 kHz (Int) FM
. Connect the equipment as shown in Figure 4-9, Modulation Test Setup.

. Verify that the measured Total Harmonic Distortion does not exceed 0.5%.
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26. Set the Signal Generator FM deviation to a value within the range specified in the following
table and verify that the measured result does not exceed the limit specified.

FM Deviation Result
Model

Min, Max. Actual Max.

HF B656B 99 kHz - <0.5%

HP B85TA 49 kHz S =0.5%
" HP 86578, @akHz | | <05%
) L b

NOTE

At peak deviations less than 3 kHz, residual FM and other type of FM
distortion become a greater portion of the distortion reading. If the distortion
falls within tolerance at or above 3 kHz, it may be safely assumed that the
Signal Generator meets the test requirements.
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DC MODULATION

Description

DC FM specifications are verified by measuring the RF QUTPUT frequency offset with a frequency
counter,

Equipment

Frequency Counter HF 5328B OFT 31

SIGNAL GENERATCR TiME BASE INPUT  TIME BASE
= T a—— —] Al (J3 REAR PaNELY  QUTRUT
LT E ' FREQUENCY COUNTER

2=
=0 = |
& RE CHANNEL
—ouTRUT A DR C
INPUT

a
=]

Figure 4—11, DC FM Test Setup

Procedure

DG FM Center Frequency Accuracy and Stability

27. Connect the RF QUTPUT from the Signa!l Generator to the INPUT of the frequency counter,
and connect the Signal Generator TIME BASE INPUT to the Frequency counter TIME BASE
OUTPUT as shown in Figure 4-11, , '

. Sct the frequency counter as t'ol]owé:

. Set the Signal Generator as follows:

Frequency
Amplitude
Modulation

. Set the Signal Generator FM deviation to a value for the frequency range specified in the
following table. Verify that the measured frequency does not exceed the limits specified.

440 Performance Test 3




+ Model 8656B/8657A/86578 Performance Tests

Stability
Frequency DC FM
{MHz) bevistion (kHz)

Drift (Hz/Hr)

0.1t 1235 1to 99 — - . [}
123.5 to 247 1150 P - 410
247 10 454 1to80 —_— S i |
484 to 990 11099 — — 1D

0.1 to 130 1t099 - I e | 1
130 to 269 11050 R —_—— 10
280 to 520 1t099 e . #+10

520 to 1040 1t 9 - —— 10

520 to 1030 1t0 89 - S - [
1030 to 2060 1t0 99 —_— S . ]
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PULSE MODULATION (HP 8657B ONLY)

NOTE
Pulse Modulation is available as an option on the HP 86578,

Description
The output of the HP 8657B is coupled to an oscilloscope and the Rise/Fall Time of the RF pulses

is measured. The ouput of the HP 8657B is then coupled to a spectrum analyzer and the On/Off
Level Ratio of the RF pulses is measured.

Equipment

Oscilloscope HPF 54100A
(scilloscope Probe HP 54002A
Puilse Generator HP 8116A
Spectrum Analyzer HF 85628

PULSE GENERATOR

TRIGGER OUT
CHANNEL 1

CHANNEL 2

O5CILLOSCOPE

[=]
=
PLLSE T#e OUTPUT

INPUT

WP 86578 SIGNAL GENERATOR

Figure 4—12. Modulation Test Setup

Procedure
31. Connect the equipment as shown in Figure 4-12.

32. Set the HP 86578 as follows:

Frequency
Amplitude
Modulation
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33. Set the Pulse Generator as follows:

Function
Frequency
Amplitude
Amplitude Offset
Pulse Width
Qutput Disable

34, Set the Oscilloscope as follows:

Timebase

Delay Referance
Trigger

Trigger Level ... ... i i it L2535V
Pos

Display

Display Time (Persistence)
Split Screen

Channel 1

Marker 1 Position
Marker 2 Position

After positioning markers to initial position, press 10%-90%
Delta T

Start Marker (see Figure 11) At 10% Level Pulse Crossing
Stop Marker (see Figure 11) At 90% Level Pulse Crossing
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Pulse Modulation Rise and Fall Time (Using an Oscilloscope)

NOTE

Figure 4-11 shows the RF Pulse as displayed on the oscilloscope. The Delta

V markers are the approximate 10 and 90% Levels of the pulse envelope. The
reading At is the Rise Time.

START _STOP
T T

100.000 nesc 150.000 nesc

100.0 mvolta/div Offset = 0.000 volta
10. naec/div Delay = 10000 naac
$.600 neec
71.800 nsec Stop - 81.200 naec
2336 mvolts

29.20 mvolts Vmarker2 = 262.8 mvols

Figure 4—13. Oscilloscope Display

NOTE

If the oscilloscope does not have adequate bandwidth at the higher frequencies,
proceed with the following steps using ;t:z_;grystal detector.

35. Set the HP 8657B to the frequencies shown in the following Table. For each frequency measure
the 10% to 90% Rise Time of the RF Pulse, The Delta V and Deita T Markers will require
repositioning after each frequency change. To measure Fall Time will require a Shift Delay
of +10 usec minimum on the oscilloscope to view the trailing edge of the pulse (including

markers). Refer to Figure 4-13 for an example of the oscilloscope measurement display. The
Rise and Fall Time should be within the limits shown in the Table.

Results
Frequency Rise Time Fall Time Max
MH2z Actual Actual

100

300

500
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Pulse Modulation Rise and Fall Time (Using a Crystal Detector)

Additional Equipment

Crystal Detector (Negative)

Crystal Detector (Positive)

Power Splitter

15 MHz Low Pass Filter (2 Required)

36, Connect the equipment as shown in Figure 4-14. Low Pass Filters can be constructed using
the schematic in Figure 4-15.

37. Set the HP 8657B to the frequencies shown in the Table. For each frequency measure the 10
% and 90 % Rise and Fall Times of the RF Pulse. The waveform on the oscilloscope now is
the peak-detected envelope . The Rise and Fall Time should be within the limits shown in the
Table. The oscilloscope setups are the same as in step 34.

QUIPLT PULSE GENERATOR

MP 86578 SIGNAL GENERATOR TRIGGER  OUT
EXTERNAL
TRIGGER

OSCILLOSCOPE

RF OUTPUT

CHANMEL 1 CHANNEL 2
DETECTORS 15 MHr LBF

SPLITTER

BELOW SCOPE BANDWIDTH FREQUENCY PATH

Figure 4—14. Rise/Fall Time Test Setup with Peak Detectors

G80nH 6B0OnH
OuT

330pF 470pF 330pF

15 MHz LPF CIRCUIT SCHEMATIC

Flgure 4—15. Schematic for 15 MHz Low Pass Fillers
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Puise Modulation ON/OFF Ratio

38, Set the HP 86578 as follows

Frequency
Amplitude
Modulation

39. Connect the equipment as shown in Figure 4-16.

Model 8656B/8657A/8657B.

PULSE

GENERATOR

SIGNAL INPUT 2

= :
= 7

PULSE L+

HP B657B SIGNAL GENERATOR

INELT RF QUTRUT

SPECTRUM ANALYZER

Figure 4-16. Pulse On/Qff Ratio Test Setup

40. Set the pulse generator as follows:

Duty Cycle . oeevennnenninannn. vy
Amplitude .

. Set the spectrum analyzer as follows;

Center Frequency
Resolution BW
Video BW
Frequency Span
Reference Level
Reference Level/div

. Set the HP 8657B's frequency and the spectrum analyzer’s center frequency to the frequencies
shown in the following Table. For each frequency measure the change in amplitude as the
HP 8657B is pulsed on and off. The amplitude should drop at least 70 dB for frequencies below
1030 MHz and 95 dB for frequencies above 1030 MHz as the HP 86578 is pulsed on and off.

Performance Test 3
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Results

On/Oft Ratlo
Actual
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Performance Test 4

OUTPUT LEAKAGE TESTS

Specification

Leakage limits are within those specified in MIL 5TD 461B, and FTZ 1115. Furthermore, less than
1.0 pV is induced in a two-turn, 2.5 ¢m (1 inch) diameter loop held 2.5 cm (1 inch) away from the
front surface and measured into a 50{} receiver.

Description

Output leakage is verified by holding a loop antenna 2.5 cm (1 inch) from the front surface of the
Signal Generator and measuring the resulting signal with a spectrum analyzer.

The loop antenna is suspended in 2 molding so that when the molding is in contact with a surface,
the loop antenna is one inch from the surface.

NOTE

The use of a screen room may be necessary lo reduce external radiated
interference.

Equipment

One-Inch Loop Antenna , HP 08640-60501

26 dB Amplifier ... oy .- e ‘ '

Spectrum AnalyzZer......covecuvsrennrasvsns A P HP 8562B -
50(t Termination .. - - ‘ ORIV . § 5.1 . 7. SR

Procedure
1. Connect equipment as shown in Figure 4-17, for the signal path shown as 1-4 below.

NOTE

To avoid disturbing the antenna’s field and causing measurement error, grasp
the antenna at the end that has the BNC connector.

ANTENNA
INPUT

SPECTRUM ANALYZER
SIGNAL GENERATOR

1 L ——— —ﬂﬁ
W ———— —] t
: i—-—[ﬂrﬁ—u—j :_,J | QUTPUT
= AF WIDEBAND AMPLIFIER
EEE %@_ OuTPUT l INPUT

STEPS 5.6

2 Q [=]
= (==}
(=] =] oo

STEPS 1-4%

Figure 4—17. Qutput Leakage Test Setup
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2

Set the Signal Generator as follows:

Frequency
Amplitude
Maodulation

. Set the spectrum analyzer as follows;

Center Frequency
Input Attenvation
Reference Level
Frequency Span
Resolution Bandwidth

. View the signal on the spectrum analyzer and adjust the reference level controls of the spectrum

analyzer to set the amplified —107 dBm signal from the Signal Generator to a reference graticule
line on the spectrum analyzer display. Set the video filter to further separate the signal from the
noise, Disconnect the Signal Generator from the amplifier, and connect a 50 ohm termination
to the Signal Generator’s RF OUTPUT connector.

. Connect the one-inch loop antenna to the analyzer through the amplifier as shown in
Figure 4—17, for the signal path shown as 5,6. Hold the end of the loop antenna cylinder in
contact with the front surfaces of the Signal Generator. All signals and noise should be below
the reference graticule line (i.e.below —107 dBm),

<« —107 dBm (< 1.0 V) at ]O0 MHz

. Repeat step 5 for frequencies of 300, 500, 700, 900, 990, 1030 (except HP 8656B), 1040 (except

HP 8656B), 2060 MHz (HP 8657B only).

« —107 dBm (< 1.0 4V) at 300 MHz
< —107 dBm (< 1.0 pxV} at 500 MHz

< —107 dBm (<1.0 zV) at 700 MHz

-t w107 dBm (<1.0 xV) at 900 MHz
< =107 dBm (< 1.0 xV) at 990 MHz

< —107 dBm (< 1.0 V) at 1030 MHz
< —107 dBm (< 1.0 zV) at 1040 MH:z
< =107 dBm (< 1.0 pV} at 2060 MHz
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Performance Test 5

SWR TEST (HP 86568 AND HP 8657A ONLY)

NOTE

The SWR specification is a supplemenial characteristic for the HP 8657R. The
specification in the table below is for the HP 86568 and HP 86574,

Specification

Electrical Characteristics Performance Limits

SWR:

RF QUTPUT < 20, —9.6 dB
Return Loss

< 1.5, =14 dB
Return L.oss

Impedance 50 ohms nominal

Reverse Power (HP 8656B) 25 watts RF power to 990 MHz into RF
OUTPUT, de voltage cannot exceed

25V,
Reverse Power (HP 8657A) 50 watts RF power to 1040 MHz into RF
e e -— 4 OUTPUT, de voltage cannot exceed| -
15OV e

PR AL

Description

SWR is verified by comparing the reflected power (frequencies 0.5 to 990 MHz for an HP 86568 or
0.5 to 1040 MHz for an HP 8657A from an RF signal source) to a reference that represents 100%
return loss. The reference level is determined by disconnecting the SWR bridge from the Signal
Generator under test, and connecting a short to the SWR bridge (100% reflected power) to the
spectrum analyzer. The reference is established on the spectrum analyzer display. The SWR bridge
is then connected to the Signal Generator under test, and return loss for the frequency is displayed
on the spectrum analyzer. The output frequency of Signal Generator under test must be set 100 MHz
from the frequency of the RF signal source.

Equipment

RF Signal Source

Spectrum ADAIYZET .. ... viiitiat et e
SWER BHAZE . ..o ovvvuarenenrarrarsasannsnriasansrnsiasrasmrnsossins Wiltron 60N50

Cables (UG-21D/U type N connectors) HP 115008 (2 Required)
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TiME 3BaSE INPLT

- RF SIGNAL SOURCE
TIME BASE OUTBUT ®F QUTPUT

{J4 REAR FANEL? e ——
b T pEvicE  |o

= ; UNE:%R IWPUT BF
2 1 TEST INPUT

g S REFLECTED
— — =TT T RF OUTPUT — ——
SIGNAL GENERATOR SWR BRIDGE

SPECTRUM ANALYZER

[=]
=]

a
L]
=]

Figure 4—18. SWR Performance Test Setup (Out of Band)

Procedure

< —3.5 d8m (10 dB ARtenuator Pad Selected)
1. Set the Signal Generator as follows:

o111 2 0.1 MHz
Modulation Off
Amplitude

. Set the spectrum analyzer as follows:

Frequency Span
Resolution Bandwidth
Reference Level
Center Frequency

. Set the RF J;rignal source as follows:

Onutput Lew:l
Frequency

4, Connect the equipment as shown in Figure 4-18.

5. With the SWR bridge disconnected from the Signal Generator under test, and a short connected
to the SWR bridge, set the reference level on the spectrum analyzer for a 100% reflected signal.

. Connect the SWR bridge to the Signal Generator’s RF QUTPUT connector. The difference,
in dB, of the level on the display and the reference is the return loss of the Signal Generator's
RF OUTPUT connector. The return loss must be >14 dB.

14 dB

. Repeat steps 3 through 6 with the RF signal source set to any frequency between 5 MHz and
990 MHz (for an HP 8656B) or 1040 MHz (for an HP 8657A) and 100 MHz from the Signal
Generator's frequency. ‘

14 dB
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4-52

SWR Test > —3.5 dBm (Attenuator Pads Not Selected)

SWR, without any attenuation, is verified by the following procedure. Set the amplitude of the Signal
Generator under test and turn off the RF signal source, Then the amplitude of the reflected signal
from the RF source is set to an equal level with the Device Under Test port shorted. The maximum
and minimum voltages in dB are read from the spectrum analyzer to compute the SWR using the
equation listed below.

8. Set the Signal Generator as follows:

Frequency
Modulation
Amplitude

. Sat the spectrum analyzer as follows:

Fraguency Span
Resoluton Bandwidth
Reference Level

., Set the RF signal source as follows:

Amplitude
Modulation
Frequency

. Connect the equipment as shown in Figure 4-18.

. With the SWR bridge connected to the Signal Generator under test, and the amplitude of the
RF signal source turned off, set a reference on the spectrum analyz.er Tune the frequency of
the spectrum analyzer for maxinii lével on the display.” ™

. Disconnect the SWR bridge from the Sagnal Generator under test and connect a short to the

Device Under Test port. s PRt i e B e
. Set the amplitude of the RF signal source to +13 “dBm: e LT T

. Set the amplitude of the RF signal source to the same level on the spectrum analyzer as set in
step 12,

. Remove the short from the SWR bridge, and connect the SWR bridge to the Signal Generator
under test,

. Press and release the Biue SHIFT key. Press and hold the Phase Decrement DOWN key
(frequency decrement DOWN key). The level on the spectrum analyzer changes as the phase
changes.

NOTE

Each time the Phase Decrement key is released, the SHIFT key must be
pressed to reselect the Phase Decrement function.

. Read the maximum and minimum power levels from the spectrum analyzer and substitute their
value in the following equation and solve for the SWR of the Signal Gezerator.

<20
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19. Repeat steps 8 through 18 for each frequency between 5 and 990 MHz (for an HP 8656B) or
1040 MHz (for an HP 8657A) at which SWR is to be checked.

- Emt'u/A - Eml'n
20 log Eppaz = Bz dB
20 log Epnin = EmindB
(Emaz)
(Emo'n)
20 log SWR = 20 logE e — 20 logEin
20 log SWR = Eqz dB — Epipn dB
SWR = 10..,." dB-F_ . 4B

20 log SWR =20 log
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Performance Test Record

SPECTRAL PURITY TESTS

Spurious Signals

Results:

Spurious Signals
HP 8657A HP 86578

Harmonics < —30 d3¢c < —30 dBe (0.1 to 1030MHz)
< —25 dBe {1030 to 2060MHz)

< —60 dBc (0.1 to 1080MHz

Non-Harmonics = =G0 dBc
< —54 dBe (1030 to 2060 MHz)

(= 2 MHz from carrier)
5 kHz to 2 MHz from < =60 dBc (0.1 to 130MHz) | < —63 dBe (0.1 to 130MHz)

carrier

< =72 dBc (130 to 260MHz) | < =75 dBc (130 to 260MHz)
< —66 dBc (260 to 520MHz) | < —66 dBC (260 to 520MHz)

< ~60 dB¢, 520 to 1040MHz | < —63 dBc (520 to 1030MHz)
< =57 B¢ (1030 to 2060 MHz)

None, 0.1 to 1030 MHz
< —40 dBe (1030 to 1800 MHz)
< —35 dBec (1800 to 2060 MH(‘

Sub-Harmonics None

Residuat AM
The digital multimeter should indicate <1.77 mVrms for an HP 8656B.
The digital multimeter should indicate <3.28 mVrms for an HP 3657A or HP86578B,

Actual Maximum

C o= 17T mvrms
< 3.28 mVrms

Residual FM

Modulation Analyzer Filter Resylts (Hz mms)
Signal Generator

Frequency (MH2) | tioh Pass (Hz) | Low Pass (kHz)|  Actual | Max.

0.15 to 123.00000 300 3 E—— < 4
0.15 to 123.00000 50 15 — < 6
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specifications

SPECIFICATIONS describe the instrumants warrantad
performarice and npply after a 30 minute warm-up, Ail
SPECIFICATIONS are valid aver the signal generator's entire
Operating/Environmental Range unless otherwise noted.

SUFFLEMENTAL CHARACTERISTICS (shown in italics) are

intenled to provide additional information useful in applying

the instrument by giving typical {(expected), but not warranted
performance,

FREQUENCY

Range (10-digit LED display):
100 kHz to 2060 MHz.
Resclution: 1 Hz.
Switching Speed (to be within 1 @B of level and
within 100 Hz of earrier frequency):
<36 ms.""" (30 ms typical at 26°C)
Accuracy and Stability: Same as timebase uzed.

SUPPLEMENTAL CHARACTERISTICS
Frequeney Underrange: To 10 kHz with
uncalibrated output and modulation,
Phase Offset: Oulput signal phase is adjustable in 1
degree increments,
Timebase Characteristice:

Standord Option 001

Aging Rate +2 ppm [year | 1.0 x 10" |day after 46

days

Temperature 7zl

(0-55'C)

+10 ppr

Line Voltage

2x 101 5%, 20%)

Frequency SOMHz IOMH:

Timebase
Reference
Signal
{Rear Panel)

Available ot a level of +0.15 V__ infe
50 £ (Qutput of 10, &, or 1 MHz is
selectable via internal jumper), Ifan
external reference is wsed, output will
be the zeme frequency.

01 to 130
130 to 260

260 to B20

1080 to

820 to 1030

Post :
Detection
Bandwidth

MiduﬂFMin Hz

0.1-
130

0.3-3kHz
0.05 - 18 kHr

4t Hz

<3Hz |«

A
L5 Hz

picel Residusl]

0.3-3KHz
0.3 3kHz(CC
0.05. 15 kHz

Tos

25 Fix
Hy .

He | <0
<025 Hz
= Hz

O5Hz 41 He
<0.5 Hz
L5 Hz

<2 He
«1.0Hz
«3 Hz

Residual

nolse band

85B Phase

dth, ia C
Noise (in-

) 15 kHz post-detection
W mode); <0
W Mode): |

04% AM.

Currier
Frequency

hine

| Typieal
et | S0k offet

520 to 1040
1049 to 2080

I <l
2 el
Hr X -:l.

‘w124 dBe/Hz

0.1 ta 150 MH
130 to 260 M}
260 to 520 M}

2 el

24 dBeMlz
36 dBo/Hz
304BcHz

18 dBe/Hz

- 130 dBe | Hx
< T40 dBe/ Hr
: ;w 136 dBc/Hy
|- 130 dBe Hz

~ 123 dBc) Hr

SUPPLE,

- Typical SS

ENTAL CHARACTERISTICS

Phase Nﬁm at 500 )

x f- 4

External
Reference
Input

(Rear Panel)

Accepts any 10, 5, or 1 Mz (£0.005%)
frequency standard at a level +0,15 Vo
into 50 £,

SPECTRAL PURITY

Spurious Signals ($+7 dBm output levels)!+2

=130

Type of Spuricuns Frequency (MHz)
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OUTPUT . Incidental P
Level Range (3 1/2-digit LED display); +13 dBm nternal ra
to —143.5 dBm into 505 202 FREQ
Resolution: 0.1 4B, w
Absolute Level Accuracys 2 Maximum
... 1.0 dB (+3.5 to =127 dBm), , -
< 41.5 dB (level »+3.5 dB), Center.
Level Flatness (100 kHz to 2060 MH-:):
0.5 dB, output level setting of 0 dBm. Frequency
Reverse-Power Protection: Protects the signal ; he lmmrran
generator from applications of up to 50 watts of X 2| b 2| 2
RF power (from 2 500 source) to 2060 MHz into f;ot:nlﬁ . {50 kHz of 1%@?&‘? q% ) sgok'gf
generator output; DC voltage cannot exceed 25 V, 280 to 520 100 kHz | or (Hz) | 100 kH:
520 40 1040 200 kHz or j 200 kHz
SUPPLEMENTAL CHARACTERISTICS 1040 ta 2060 BiHz | 400 kifz| gr 8000 x rate (fz) | 400 kHz

Attenuator Repeatability: 0.01 dB ' - . Ay
Impedance: 50 2 Nominal. Pt speifed wbon '”f"’k‘ ‘
Absolute level Accuracy: 1.5 dB, ouiput levels : " A

< -127 dBm. FM :&umg I?esolut?o% ‘
SWR: < 1.5 for levels <—6.5 dBm. b

<2.0 for levels <413 dBm, M : Car i
Typical Output Level Overrange: Devintlon | f <1040 MHz

Typicl Maximom Cnaput Powar VS Fragquency <20kHz 100Hz || |
(Output Set 10 417 dB) > 20kHz 200Hz -

Internal:| 400 Hz and 1 k!
External; (referenced tol kHz) |
de/5 Hz to 100 kHz) 3 dB bandwidth.
def20 Hz to 50 kHz, 1 d.B bandwndth
Center ueney A(mumay in de! Pimlw
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AMPLITUDE MODULATION  E20te]0e0nms

10405 2060 Mz |

AM Depth (f, >400 kHz) wen = =
O to 100%:. level < 47 dBm. . Center F ency Stab :

0 to 30%, level < +10 dBm. <10 Hz per hour drift (iyp

AM Rate, <0.5% THD plus noise at d
Internal: 400 Hz and 1 kHz,  2%. following fable. .|’
External: 20 Hz to 40 kxHz (1 dB bandwidth)

20 Hz to 100 kHz (3 dB bandwidth) Typical, . :
AM Distortion (at 400 Hz and 1 kHz rates, levels - ;

% +7 dBm):

' ] dweskHe
AM Depth ¢,<1030 £,>1030 s | 3esoki:z
: . 310100 kHz
06030 % AM 1.5% 4% , o e :
31 to 70 % AM 3.0% i N1 O ﬁgoaom;?‘uz

71 to 90 % AM 4.0% 2% — ———

Indicator Aceuracy (for depths < 90%, 400 Xz
and I kHz rates and levels < +7 dBm):
2% + 6% of setting).




HP 86578

specifications

Indicator Accuracy (400 Hz and 1 kHz rates):
< 5% of setting _
Incidental AM (peak dev, <20 kHz, 400 Hz and
1 kHz vates). <0.5% AM £ > 1030 MHz
«0.1% AM, {, >500 kHz.

SUPPLEMENTAL CHARACTERISTICS
FM Distortion: Worst case distortion at all specified
deviations, rates, and carrier frequencies is 1.5%.
External Sensitivity:
1 volt peak for indicated accuracy
(1 volt de when in de-FM mode).
External Modulation Input:
Front panel BNC, 600 Q dc-coupled; front panel
annunciators indicate 1 V peak signal + 5%.
Modulating Signal Ouiput: Internal modulating
signal i provided at the front panet BNC connector
of nominally I volt peak into a 600 2 resistive
load,
Simultancous Modulatlon:
Internal{External: AM/FM, FMAM, AM/4AM,
FMIFM, AM/FM {FPulse, *m®
Internal [ Internal, External [ External: AM IFM

PULSE MODULATION:s:

ON/OFF Ratio: >70dB,{ =130 MHz,
95 dB, {21030 MHz.
Rise/Fall Time: < 35 nanoseconds, f, 2 130 MHz
< 50 nanoseconds, f 21030 MHz

HP 86578 OPTION H60

If what you need iz pulse modulation to 1 GHz
and don't want to pay for 2 GHz covérage the

HP 8657B Option HE0 provides pulse modulation
standard and frequency coverage from 100 kHz to
1040 MHz, All specifications are the same as the
HP 8657B with Option 003, up to 1040 MHz.

SUPPLEMENTAL CHARACTERISTICS:
Typical Rise/Fall Time: 10 ng, [, <1030 MHz:

18 ns, . » 1030 MH>.
Maximum Repetition Rater DC - 30 M.

Spurious specifications apply for sutput levels <+4 dBm and f, 1030 MHz whe
Maximum output power is +10 dBm with pulse modulstion installed at f, <1030 MHz
Abgolute level accuracy includes allpwances for detector linearity, temnperature

uncertainty.

! When pulse modulation is installed, maximur specified output lavel in AM is
Pulae modulation specifications apply for carriers »130 MHz and levels <47 dBh

R | il
¢ + 1008 absolute level accuracy in
ode. I ]
0 - 100%.
Pulse H%laﬂml 3
(internally selectable to &
driven directly by TTL. |
Maximum Input Level: t.
Nominal :
Video F. wugh: <
Delay:eett |-
Off to On: 47 nan

imited by rise]full time)
: BNC, high impedance
ohms), can |

Interface: wlett-Packard's implementation
of IEEE Standard 488).. = |

Interface Functions Implemented: ; SHO, AHI, TO,
L2, SRO, RL1, PPo, DC1,

GENERAL

Operating u
Storage Temperature ‘
Leakage: Conducted and radiated intérference is
within the requirements of CE03 (except
 broa conducted below 70 kHz) and REO02 of
MIL 461B, and FT2 1115. Furthermore, RF
leakage of less than/1.0 pV is induced, in & two-
turn loop, 2.5 cm in diameta::, held 2.5 em away
' from ths front surface. (Typical leakage is
<005 4V for levels <40 dBm.) |
Save/Reca uence Storage Re isters:
100 non-volatile registers are availgble to save
front panel settings| | = | o
Rear Panel SEQ Input Level: TTL low to recall next

 Bange: 0t +55°C.
get -40 to[+71°C.

storage register confents, = | | ‘
Power 1 100 or 120 or 220 or 240 volts

{+10%) from 48 to 440'Hz; 200 VA maoimum.
Weight: Net 20.5 kg (45.1b); shipping 26.0 kg (57 b,
Dimensiong: 133H x fﬂ% x 574D mm

(5.25 x 16.75 x 22.6 jnches.) | ;

HP I module size: 5 14H x 1MW x 17 D.

pulse modulation is installed. :

i ol
flatness, stte mater acqurmynhd measarement

‘ L ‘ |
educed by & dBwhen f, -:IOBOMIH.Z.
(frequency switching speed typically increases

by 30 ms with pulse modulation on). Additionslly, AM is unspecified with pulse modulation turned on at f, 1030 MHz,
Time delay between a change in input pulse and carzier response. K i '

Add & ms when switching to £, 2 1030 MHz,

12 ., N s"




