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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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| ‘cEnTmc'AnoN

- The Hewlett-Packara Company ccrtifies that th mstrument met its publzsh
ed apeczftcatlons at tie time of sthment from the factory 'Hewlett-Packard
Company further certifies that zts calibration measurements are traceable
to the United States National Bweau of’ Standards to the extent allowed‘
by the Bureau’s calibration facility, and to: the calibration faczlztzes of'
other Internatwnal Standards Organ'zatzon mem bers. ‘

WARRANTY AND ASSISTANCE

Thls Hewlett-Packard product is warranted agamst defects'in materials and
workmanship for a period of one year from the date of shipment.  Hewlett-
'Packard will, at its option, repair or replace products which prove to be
defective during the warranty period provided they are, returned to Hewlett-
Packard, and provided the preventive maintenance procedures in the manual
are followed. Repairs necessitated by misuse of the product. are not covered

| by this ‘warranty. NO OTHER WARRANTIES ARE EXPRESSED OR
| © " IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WAR-
'RANTIES OF MERCHANTABILITY ‘AND FITNESS FOR A PARTIC-
ULAR PURPOSE. HEWLETT-PACKARD IS NOT LIABLE 'FOR CON- -
bEQUENTIAL DAMAGDS -

Service contxacts or cusmmer as51stance agreements are available for.
Hewlett-Packa,rd productm

For any assxstance contact, your nearest tewlett-Packard Sales and Qervxce o
Offlce Addresses : are prov1ded at the back of thls manual.
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| GENERAL

" This product and related dowmentatlon must be
reviewed for familiarization with safet, markings

" and instructions before operation. This.product has
been designed and tested in aceordance w1th inter-

national standards

SAFE TY SYMBOLS

( .ﬂ Instru( tlon ‘manual symbol the
| product will be marked with this

- symbol when it is necessary for .

the user to refer to the instruc-

~‘tion manual in order to protect
against damage (refer to Table
of Contents). '

| é Indicates hazardous voltages.
=4

Indi.catés' earth (ground) terminal. |

. A\ The WARNING sign denotes a°
| WARNlNG § hazard. It calls attention to a

procedure, practice, or the like,
which, if not correc tly performed
or adhered to, could. result in
personal injury. Do not proceed

beyond a WARNING sign until

, ~ the indicated condltlons are fully
o understood dnd met.

3 CAUT ION |
annd

a Mm

operating procedure, practice, or
the like, which, if, not correctly

.performed or adhered to, could
result in damage to or destruc-

tion of part or al] of the product.
" Do not proceed’ beyond a CAU-
TION sign until the indicated

~ conditions are fully understood'

" and met

. SAFETY EARTH GROUND |

‘This is a Safety Class I product (prov1ded with a
~ protective eaxthmg terminal). An unmterruptlble

~ SERVICING

A ‘The CAUTION sign denotes a
‘hazard. It calls' attention to an

'Safety Considerations

' SAFETY CONSIDERATIONS

safety earth ground must be provided. from the

main power source to the product input wmng ter-

‘minals, power cord, or supplied power cord set.
B Whenever it. is likely that the protection has. been "
~ impaired, the product must be made mopmatwe

and be secured agamst any umntended operatlon '

Voo
\
BEFORE APPLYING POWER
Verify that the p]roduct is conﬁgured to mauh the

available main power source per the input power
conflguratlon instructions provu]ed in-this mdnual

If this product is to be energized via zn auto-trans- |

- former make sure the common terminal is, con-

nected to the neutral (groundod side of mams

“supply).

N

IWARNINGSI- o
Any servicing, adjustment, maintenance, -

or repair of this produc't must. be per-
formed only by qualzfzcd personne!

"Adjuetments descrtbed in this manual
“may be performed with power supplied
to the product while protective covers |
are removed. Energy available at many.
pomts may, lf contacted rosult in per-
o sonal m]ury

| Capacitors inside this product ‘may still
be charged even when disconnected fr om:
its power source.

" To avoid a fire hazard, only fuses with
the required. current rating and of the
- specified type (normal blow, time delay,
ete. ) are to be used for- replacement

vii .
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' Model 8640M

R S General information

SECTION I
GENERAL INFORMATION

- 1-1. INTRODUCTION

 1-2. This manual contains the operatmg and

service information for the Hewlett-Packard Model
8640M Signal Generator. The Signal Generator 1s
shown in Figure 1-1!

1-3. Thls section of the manual descrlbes the m-
struments documente by this manual and covers

instrument description, accessories, spemﬁcatlonb ,
and other basic information. The omer sections

contam the followmg mformatlon

’

‘Section !, Installation: provides information about.

initial 1mpeetlon preparatxon for use, and storage
" and shipment. ‘ :

Set:tion Ili, Operation: provides information about .
panel features, and provides operating checks, in:

structio‘ns, and mainftenance iriformation.

| Sectlon IV Performance Tests provides mforma-*f
tion requlred to c¢heck the performance of the in-
strument ag, mst the crltzcal spec1f1catlons in Table

1-1.

Sectscn V, Adjustments prorudes the information
required to properly adjust and ahgn the instrument.

” Section VI, Replaceabie Parts; prov.ldes ordering in-
formation for all replaceable parts and assemblies.

Section VII, Manual Changes: this section is re-
~ served to provide manual change mform..tlon in
| future reVmons of this manual.

Section Vill, Servnce provides the mtormatmn

o reqmred to repair the. mstrument

1-4. Packaged with this manual is an Operatmg , |

Information Supplement This is simply a copy-'of

.. the first three sections of this marual, and should
| ‘\,stay with the mstrument for use by the operator.
" Additional copies can- be ordered through your

nearqst Hewlett- Packard Sales and- Service office;

‘the jpart number is listed on the title page of this
'manual and on the rear cover of the supplement |

1- 5. Also listed on the tltIe page of this manual is a
“Microfiche” part number. This number’can be

used to order 102 x 152 mm (4 X 6 mch) micro-

“Packard offic

!

film transparenmes of the manual. Each microfiche
contains up to 96 photo duplicates of the manual’s
pages. The microfiche package also includes the
latest Manual Changes supplement as well as all
pertinent Service Notes

16 SPECIFICATIONS |
1-7. Instrument spe(nflcatlons are. listed in Table

- 1-1. These specifications are the performance

standardq or Ilmlts against which the 1nstrument can

~be tested. Paragraph 1-18 lists some supplemental

performance characteristics. Supplemental charac-
teristics are not spec1f1catlons but are typical char-

| a(,terlstu.s mcluded as additional information for the

user. Table 1-2 lists env1ronmental,‘_performance

. charactenst.cc;

1-8. INSTRUMENTS COVERED BY MANUAL

1-9. This instrument has a two-part serial number.

‘The first four digits and the letter constitute the

serial number prefix.. The last five digits torm the -

~ sequential suffix that.is unique to each instrument.
" The contents of this manual apply directly to in-

sttuments having the same serial number prefix as
listed under SERIAL NUMBERS on the title page.

1-10. An mstrument manufactu;ed after the prmt

~ ing of thls manual may have a serial prefix that is
not listed on the title page. This unlisted serial

preflx indicates that the instrument is different

from those documented ‘in this manual. The
. manual for thxs instrument ‘ is supplied with. a

Manual, Changes supplement that contains *¢ hange

information” documenting the differences.

1-11. In addition to change int‘ormation;" the sup-

plement may c‘ontai.nxinformation for correcting
errors in the manual. To keep this manual as cur-
rent ‘and accurate as possible, Hewlett-Packard
recommends that you -periodically request the

~ latest Manual Changes - supplement. ‘The supple-

ment for this manual:is: keyed to this' manual’s
print date and part number botl of whxch Appear - -

~on the tltle page Comphmentdrv eopwb of. the |
supplemer»f /":are avallable from IIewrett Pa('kard.,:--y-r. -

o 1 -12. For mformdtnon concernmgf a .sermI number ]

prefix not listed on the title paf’e or in the: Manual
Changes supplement, contaet vour, nearebt Hewlett
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" 113 GENERAL DESCRIPTION

1-14. The Model 864OM Signal Generator is a

- ruggedized generator covering the frequency range
500 kHz to 512 MHz (450 kHz to 550 MHz with
" over-range) and can be extended to 1024 MHz with

an external doubler. This broad coverage, together

with calibrated output and modulation, permrts.
complete RF and IF performance tests on w‘tually
any type of HF, VHF, or UHF receiver. Protectlon.
agalnst RF power. acmdentally applled mto the |

generator output is installed.

' 1-15. This solid-state generdtor has an output level‘ |
rangé of +18 to —145 dBm (1.8V to 0.013 uV) ~

from 500 kHz to 512MHz and is callbrated and

metered.. The output is leveled to within +0.75 to -
': +—1.25 dB ‘across the full frequency range of the ‘

mstrument

1-16. The ‘generator also provides AM, FM, and

PULSE modulation for a wide range of receiver

“test applications. AM, FM, and PULSE can be per-

formed in either the 1nternal or external modes

This modulation is calibrated and metered for read-

‘out under all operating conditions. The: internal
1000, and 5000 Hz for AM and FM. The interhal

rate

‘1-.17. Other significant features are extremely low
~ noise, buiit-in counter, phase lock, and front panel "~
_controls designed. for operating convenience and,

flexibility. The generator has the ON/OFF switch

‘interconnected with thermal protection, -also an

elapsed tlme meter keeps count of operating hours.

118 PERFORMANCE CHARALTERISTICS |

1-19. Spectral Purlty |
1-20. The basic frequency source of the Signal

. Generator is a mechamcally -tuned high-Q- cavity -
oscillator that operates over the frequency. range

230—550 MHz.. This oscillator ‘has an' inherent
“sstability of better than 15 ppm/10 min and excep-

tlonally low neise characterlstlcs The lower 9 fre-
- quency ranges are obtamed by dividing the basic
oscillator frequency and frltermg the unwanted

harmonics. Using this techmque sub-harmonic and

non-harmonic  spurious signals are v1rtually elimi-

nated A -band over-range of +7% and —10% adds

. convenience when operating near the nominal band .
An external doubler which is. available.

edges

extends thé frequency rang(* to 1024 MHz.
. 1-2 |

pulse generator can be varxed in w1dth and

L * Model 8640M

1-21. Frequency tumng W1th1n a selected range

is accompllshed with an 8-turn FREQUBNCY

the desired output frequency. A mechamcd FINE

" TUNE control has a tuning range of 10(10 ppm for
'premse frequency settmg

i

1-22. Restablllzatlon time is short when tunmg.'

the frequency across any one range. The total fre-

quency excursion after any frequency change 1s .

"TUNE control (see Figure 3-2) for fast selection of

typically < 20 ppm and within 15 minutes the out-

put has restabilized to the spemfled 15 ppm/10
min. When not phase locked, no restabilization

_ time is requlred when switching frequency ranges
for a fnxed posrtlon on the FREQUENCY TUNE:

. control

1. ?3 N01se performance of the generator is state
of-the-art for a solid-state generator The hlgh Q@

cav1ty oscrllator has been optimized by use of a

1 Hz bandwidth for various offsets from a (256

.and 512, MHz) carrier. ' The low (.lose in norse

" charactelistic is ideally suited for the strmgent
modulatlon oscillator prov1des frequencies of 400, . ‘

adjaconlt channel tests that are commonly made on

.a w1de variety cof' communlcatlon recelvers

jevel and rises .to 115 dB/«/Hz at 550 MHz., This

6 dB for each division of'the output frequency

down to the broadband noise ﬂoor of better than

130 dB/\/ Iz.

1-25. Frequency Counter

1-26. The Signal Generator has a built-in 550 MHA'
. frequency counter and phase lock synchromzer '

" low noise .microwave transistor for a spectrally L
“-pure output signal. Figure 1-2. shows the typical -
. measured single-sideband noise performance in a

1 24 'Figure 1- 3 gives a plot of the guaranteed SSB o

noise performance for a 20 kHz offset from the

",carrler for the 256—512 MHz range. From 230 to
450 'MHz, noise is> 125 dB/\/—i below the carrier

| ,51gnal-to-n01se ratio decreases by approximately

with a 6- dlglt LED display. The resolution for the

mternal count mode is 10 H? at 0.5 Mllz and

.10 lsz at 512 MHz but can be mcreased using the
" INT X10. When using the INT X10, it is possible

for SIgmflc.ant digits or the decimal point to be
“shifted off the display. An OVERFLOW light re-

minds: the operator that the display is not showing
the complete output frequency.

'1-27. This resolution, comblned ‘with the hrgh.
- stablhty of the generator, allows precise frequency
- selection and meaningful rmeasurements on high
. performance receiver systems. | '

/
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Frequency Counter (Cont'd)
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Figure 1 2. Measured Smgle Sqdeband Noise vs Offset from .
Carrier (stated in a 1 Hz bandwidth at 256 and 512 MHz
. carrier freguencies: on 256 512 WIH‘? Range) Markers indi-

- cate speclfled limits.
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Figure 1 3, Specified Slgna! 40- Phase Noise Ratm at 20 kHz
Offset vs Carrier Frequency (stated in'a.1 Hz bandwidth).

For lower frequencies, phase noise decreases’ apnmxnmately
6 dB per frequency. dwnsmn dewn to the broadhaml noise
| ﬂom |

\

| 1-28. The builtein counter can also be used t'e count
external input signals from 10 Hz to 550 MHz and

ellmmates the need fot a: separate t’requency,

(O
{

i v tana e cdidivls. . @I,

| 1 29 Phase Lock Mode

. 1-30. Also included in the blgnal (Jenerator isa

built-in phase lock synchronizer that locks the RF ..
- output frequency to the crystai time base used in

‘the counter. In ‘his locked mode, output stability

is better than 2 ppm/10 min and the spectral
~ purity and FM capability (down to 50 Hz rates) of

-General Information

counter in many measurement systems. Input sen- 3

sitivity is =125 mVrms into 500 . Maximum reso-

lution 'in the EXT count mode is 10 Hz for . .
- 0-10 MHZ and 1 kHz tor 10*:550 MHZ '

W\

1 |

the unlocked mode are )roserved

1 31. Phase lockmg fhe generator 1s simple — just
select the front ‘panel LOCK poe.lt;lon The genera-
tor is then. locked to the frequency bhOWh on the
LED display. if lock is broken (for emmple by

~ tuning to a new output. frequency or during warm-

G

\\(‘ :
'

up), there is’ an immediate indication: the L\iuD \

display blinks. The generator can be relocked by

switching to, NORM, retunmg and swm hing back

to LOCK. S ‘

1- 34 | I’he genei’atbr‘can be locked in the normal

counter mode or in the X10 INT mode. It is not

' posmble to lock when countmg external mput‘;

Maxlmum resolution when in the phaqe lock mode‘ -
is 1 Hz- for 500 kHz to 1 MHz and 1 k[Iz. for 100

to 512 MHz.

© 1-33. When phase locked, the narrow bandwidth
~of the phase lock loop (< 5 Hz) preserves tull FM
Cdpdbllltles down to rates of 50 Hz and assures no
‘ degradatlon in noise from the unlocked modc |

1 34 Amplltude Modulation

1-835. AM is variable from 0 to 95% with the
‘bandwidth, accuracy, and low incidental FM re-
~4uired for the most stringent AM applications. The

front panel meter gives a readout of AM% in either

the internal or external mode. This is read on the -

0—10 scale in tens of percent.

5% up to

measured AM distortion characteristics for other

'1-36. AM at rates up to 60 kHz is possible depend- .

ing on carrier frequency and modulation depths..

- Distortion is specified at 1000 Hz to be <
C. 70% AM, < 10% to 95% AM. Figure 1-4 shows

modulation frequencies. Note that for 0—50% AM,

~ distortion is < 1% to approximately 50 kHz for an’
output frequency of 200 MHz.
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| Ampvlitud‘e‘ Modulation (Cont'd) .
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Flgure 14. AM Distortion vs AM Rate Meuaured at

200 MHz and +13 dBm (but applies to all ranges) (Supple
~ mental mfmmatmn only.) U

1-37. Pulse Moduhtlon |

© 1-38. Also 1ncluded on the MODULATION MODE
- switch are positions for EXT and INT PULSE mod-
ulation. In. EXT PULSE mode, pulse inputs with
‘ repetltlon rates to 500 kHz and widths down to
- 2 us can be applied to modulate the RF carrier.
Rise and fall times vary with output frequency
down to <1 us from 8 to.512 MHaz. The INT
- .PULSE can be changed in PULSE WIDTH from 1
to 40 us and in RATE from 0. 05 tob kHz

- 1- 39 Pulse mputs turn the RF on. Hence w1th no
pulse input the RF will read approximately. zero on
the built-in level meter. Figure 1-56 shows pulsed

RF 20 MHz carrier. For pulse inputs greater than

0.5V, the RF output is on, level calibration is

~ preserved, and the level meter reads the pulse-on -
power of the RF output For repetition rates

below that specified, the ‘pulsed RF output is still
2 railable but the pulse-on level is no longer ca11~
Lvated or metered

1-40 Frequency Modulatlon

1-41. FM is calibrated, metered, and constant with
* . RF.frequency and range changes. 'Figure 1-6 shows .

'FM distortion vs FM- rate measured on the 8--16

MHz range. Peak deviations to at'least 0. 5% of '

- carrier frequency are available (i.e., 1% of the mini-
. mum frequency in each ‘octave ‘range). On the
. 256—512 MHz range, for example the maximum

" deviation is 2.56 MHz peak or 5.12 MHz peak:to--
pedk. With this capability, it is possible to sweep -
~ the generator, using FM EXT DC and a saw-tooth -
'mput to test and align TF fllters and dlscnmmators -

o 1-4

Model 8640M

Widiv.

0.5V/div,

SPECIFIED

~ FM DISTORTION (%)
A

o .2 & & . 8 100
| FM RATE (kH2) |

| Figure 16 FM Dlstomon vs FM Rate Measuml ‘on the

8—-16 Mtz Range (but applles to all ranges) (Supplen,ental
mformatlon only ) .

1-42. For narrowb.and FM applications, a mini--
mum full-scale deviation of 5 kHz is provided on

"the meter and' the PEAK DEVIATION range
switch. When switching from the OFF to FM

mode, there is negligible shift in carrier frequency
and no degradatlon in spectral purity. With the
generator in the phase locked mode it is possible
to modulate at rates from 50 Hz to 250 kHz with
accurate narrowband FM and the carrier dnft sta-

“bility of a crystal oscillator. Usmg the unloc! \ed \‘ f
"'mode, it is possible to modulate from de to

250 kHz with a camer dnft stablhty of <15 ppm/

10min.

' 1 43 Intern-! Modulatlon Oscnllator (
'1-44. Standard tones for internal AM and FM are

400, 1000, 5000 Hz. These fre_quenmes and the
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" Internal Modulatlon Oscillator (Cont'd)

“internal pulse generator output are avallable at the

- front panel whenever an mternal modulatlon mode

is selecteo

|
.
)

1-45. Multi-Function Meter

~ monitors the RF output level in dBm and volts, the
- AM percentage and the FM peak devratlon m kHz
- or MHz. , \

certain settings of FM mecJdulation controls exceed
specified limits. Besides alerting the operator to
invalid control settirgs, thr.e annuncnator indicates
how to return the. mstrument to proper operatlon

1- 48. The REDUCE PEAK FM DEVIATION an-

,, nunuator lights whenever the PEAK FM DEVIA.-
TION switch or the LEVEL vernier has been set to
exceed the allowable limits. The specification allows

for a maximum ‘peak- deviation of 1% of the mini- .'
,mum frequency in each range (e.g., 2. 56 MHz on -

. the 256—512 MHz range). When the switch settmg

exceeds this limit, the annunciator lights, the FM is
‘automatically turned off, and the FM meter reads -
‘zero..1f the LEVEL control is set so that the input -
to’ the FM amplifier is >1V peak the annunuafor |

- hghts but the. FM remams on.

1-49. Output Range

1-50. The wide output range of the generator 1s'

‘achieved with a 10 dB step attenuator and a con-
centric vernier. Output levels are read on the meter,
in conjunction with the output level switch.

" 1.51. The maximum output level of +18 dBm

permits high level tesis on receiver IF’, amplifiers,

~ and mixers -without additional power amplifica-
tion. At the same time, extremely low leakage en-
ables receiver sensitivity measurements down to
levels of 0.03 uV in a shielded system.

1.52. ACCESSORIES SUPPLIED

- -1-53. The Model 8640M ‘is supplied with a Combi-
- nation Wrench (HP 08640-00027) mounted inside
~ chassis. This wrench is used on SMC type
connecto'rs o | ‘

1-54. EQUIPMENT AVAILABLE

'1-56. Down Conveiter. The HP . Model 11710A
‘Down Converter is.'a self- contained umt that ex-
tends the frequency range of the generator down

| 1-46. The panel mcier on the Gignal Generator

" General Information

to 5 kHz. This is accomphshed by heterodymng a

5.0 to 5.5 MHz output from the generator with a

5 MHz local oscillator. Output level and modula- .' -
tion calibration of the Signal Generator are pre-

served, and the output frequency is that displayed
by the generator minus 5 MHz. For convenience
the output of the Down Converter can be switched

to prov1de dlrect output from the Slgnal Generator

1-66. Termination. The HP Model 115074 Termi-
- nation maintains the generator’s output level cali-

o | _ ' bration when ihe outrut is connected to load im-
1-47. A front panel annun-iator indicates when

pedances other than 50 ohms. It. can provide
source 1mpedances of 25 and 5 ohms, and can
simulate a,broadcas,t -band dummy antenna. The
frequency range is 50 kHz to 65 MHz.

1.57. 75-Chm Adapter. The HP Model 11687A

50-t0-75 Ohm Adapter connects to the generator’s
output to provide a.source impedance of 75 ohms.

1:58. Doubler. The' HP Model 11690A Doubler

extends the usable frequency range of the gener-

ator one octave to 1024 MHz (actually to 1100 .
MHz with 7% frequency overrange). _Converslon'

loss in the doubler 1s typically <13 dB.

- 1-69. SERVICE AND USER AIDS

1-60. Video Tapes. Vldeo tapes fovcrmg mstru
ment use, apphcatlon -and service are available."
Contact the nearest Hewlétt-Packard Sales and
Service Office for a list of presently available tapes.

1-61. Application Notes. Informative notes con-

‘cerning the use of signal generators are also avail-

able from the nearest Hewlett- Packard Sales and

“Service Office.

1-62. Service Notes. Hewlett- Packard makes design

' 1mprovements to its current line of instruments on

a continuing ba31s Many of these 1mprovements
can be mcorporated in instruments produced
earlier. Modification and s-neral service informa-
tion is passed on in th‘e f - of Service Notes. To

obtain the Service N. .es contact the nearest

Hewlett-Packard Sales and Service Office.

1.63. WARRANTY |

. .1-64. The Signal Generator ‘is“warranted and certi-
fied as:indicated on the inner front cover of this

manual.. For further information; contact the

nearest’ Hewlett-Packard ‘Sales and Service Office;
addresses are provid=d at the back of this manual.

1-5
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\

1-65. TEST EQUEPMENT REQUIRED I D, " NOTE . . o S

- 1-56. Tahles 1-3 and 1-4 list the test equlpment' o ‘The safety’ classzftcatzona of this instru- =~ ‘
~ and accessories requlred to check, adjust and repair =« -~ ment is Safety Class I. It has been de-
~ the Slgnal Generator. (Table 4-1 is a separate list of signed and tested according .to interna-
relatively mexpenswe ‘commonly available test " tional standards. The instruction manual |
equlpment for the Basic Functional Check only ) contains. information, warnings, .and
. If substitute equlpment is used it must meet the - cautions whzch must be followed by the.

user to ensure safe operation and to

. llsted crmcal specrflcatlons | , .
’ " . retain the instrument in safe condition.

. Table 1-1. Specificetions (1 of 5)

(All speclflcatlons apply over the nominal Frequency Ranges and over the top 10 dB ot the output level vermer range
* unless otherwise specified. ) :

FREQUENCY CHARACTERlSTICS
‘Range: 500 kHz to 512 MHz in 10 octave ranges, (to - Intemal ccunter Resolutmn (Unlocked)

1024 MHz with External Frequency Doubler). - = - - [~ ". |
: : - \ \ Frequency ‘Normal _Expand

Ranges (MHz) | -Mode | 'x10

05-1  |'10Hz | 1Hz N ‘

~ Ranges and Range. Dveriap Ranges extend epproxirrxaﬁély
10% below and 7% above the nominal Frequency

'R hown bel o - . | | (
anges shown below. S  1-16 . | 100Hz | 10Hz ’
| L ‘ ‘ 16— ' r . l
{ o | Frequency Range (MHz) 16128 1kHz | 100 Hz.
.F"?fl"e,"ﬂv 93"9?3,('_\""1) " (with overlap) 128-1024 | 10kHz | 1KkHz
0.5—1 1 0.45—1.07 L ‘ : L ‘
1—9 . " 0.90-2.14 Optlmum Counter Resolutloanhen Phase-Locked:
2—4 o 1.80—4.29 : | ' — |
_ - S ‘ - Frequency Ranges (MHz) | Resolution
4-8 . 3.60-859 | TEIONGY, am (MHz) |  Reso o
8—16 - 7.20—17.1 ' ' .0.5—0.999999 = | 1Hz
1632 | 144343 | 1,0-999999 | 10Hz
32—64 o 28.8—-68.7 : . 10.0-99,9999 | 100 Hz
64—128 . BT513T | 100.0-999.999 1 kHz
- 128266 © : 115275 ' “ 1000—1024 - 10 kHz
256—512 230—550 ok S
External Doubler Range | ‘Accuracy:'6~digit LED display with X10 expand.
512~1024' |- 460-1100 S I
- Total 2| Counter | Reference
‘ Count = | Resolution| + | Error _
Aceuracy : (i 1 count) (INT_ or ‘EX"I‘) | \ o
‘ lntemal Reference Error: See counter mternal reference
' charactenst:co ,
» \ l . ‘
r312»—1024 MHz can (mlv bé obtamed using an’ thernal doubler such as Mode111690A ' o S o R . ' ‘

/
When phase locked Co nter Resolutnon en:or is elumnnted

T N L
16 . .
. L .
' i NN .
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: ’Tlvablé 1-1. 'Sl‘lecifications (2 of 5)"' |

'. Geoeral Informétion )

FREQUENCY CHARACTERISTICS (Cont'd)

. Fme Tumng Unlocked > 1000 ppm total range.

1 "hase lock may brcak duc to tcmperature cham.e (.e., durmg warm- up) simply relock at desnred frequencv

| 'Stabllnty: '
Normal ~ |  Locked .
Time (after - ?15'ppm/10'min-. <2 opm/10 min
3 hour warm-up)| . o
| Temperatutn <50 ppm/°C - <1 ’ppiﬁ/?Cl
Line Voltage> | <10ppm <0.1 ppm.
(£5% line S .
voltage change) -
SPECTRAL PURlTY

~ Harimonics (at 1 voit, +10 dBm output range and below):
. 0 5 to 512 MHz: > 30 dB below carrler (dBc)

Subhatmomcs and Nnnharmomc Spunous (excludmg

~ frequencies within 15 kHz of ca:rier:
> 95 dB below carrier.

| Noise: ( Avoraged rms noise level below camer stated in-
alHz bandwndth) :
- SSB Phase Noise at 20 kHz offset from carrier. -

256 to 512 MHz: > 125 dBc from 230 to 450 MHz

increasing linearly to >>115 dBec at 550 MHz.
0.5 to 256 MHz: decreases approximately 6 aB

for each divided frequency range until it reaches -
_.SSB Broadband Noise Floor of > 130 dBe.

SSB Broadband Noise Floor at maximum output ver-

~ Dier and greater than 500 kH? offset from camer
. O‘Sto 512 MHz: > 130 dBc '

‘OUTPUT‘CHARACTERIS],.CS .

| Impedance 502, a coupled, SWR <2.5 on 2V and v
output rangos <2.0 on all other ranges

’I‘his specxfxcatlon is for short: term transient line changes.

RESIduaI FM and AM (Averaged rms)

L e
Post-Detection | CW and up to E
Noise - 1/8 maximum AM
" Bandwidth | allewable peak "
: ~ deviation
300 Hz to 3 kHz | <5 Hz, typical | >80 dBe, typicdl
~ |20Hzto15KHz |  <50Hz | >70dBe

Range: 10dB steps and 18 dB vernier provide output |
power settings from +18 to —145.dBm (1.8V to
0. 013 uV) mto 50&2

3 Residual FM is measured on the 256—-5 12 MHz range and not locked. For lower xanges residual B'M decreases by approxmmtely 1/2 for ‘
" each divided frequency range until limited by the’ Broadband Noise Floor This limit for 300 Hz to 3 kHa bamlwxdth is =1 Hz and for

20 Hz to 15 kHz mmdwulth is~4 Hz.
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.General Information

. Table 1-1. Specifications (30f5)

OUTPUT CHARACTER!STICS (Contd)

Level Accuracy (total accuracy as mdlcated on Level Meter) 1 DU o 1 ,
Output Level (dBm) | | *
, | Using Full
Frequency | ‘ Usmg Top 10 dB of Vemler Range | Vernier Range
"Range (MHz , : ——
©ll) T | e | w3 | 480145
o5-512 | +20aB | :254B. | 3048 . |  Add:05dB
Reversc Pcwer Damage Level: 40 Vdc maximum or 50W Leakage (with all unused outputs terminated properly):
- (H4T7 dBm) of RF power (between de and 1100 MHz) - Leakage limits are below those speclfled in

mto generator output MIL-1-6181D. Furthermore, less than 3 uV is induced

- in a 2-turn, 1-inch diameter loop one inch away from -

Level F?atness < +0.7 5 dB to —1. 25 dB from 0. 5io " any surface and measured into a 5082 receiver. This
512 MHz referred to output at 50 MHz. (Flatness applies  permits receiver sensitivity measurements to at least
“from +13 to —7 dBm and for top ,10 dB of vernier range. ) < 0.03 uV in a shielded system.

MODULATION CHARACTERISTICS

General
Types: Internal and External AM, FM, and PULSE. " Internal Modulation Sources: | :
R S Sine Wave: Frequency: fixed 400 Hz, 1 kHz and
External Sensitivity: ‘Nominal 1 volt peak yields 100% 5 kHz £5%. ,
AM or maximum peak devnataon (wnth vemwr in full, Pulse: Rate: 50 to 5000 pps

ow posntlon ). " Width: 1 to 40 us.

Amphtude Modulatuon

(AM specltlcatlons apply to the top 10 dB of output vernier. range unless otherwise speclfled D)

Depth: 0 to 95% S . o AM Distortion (1 kHz rates):
A‘ Rates: . _ N o 0to 70% AM: < 5%
M Rates: External ac; 20 Hz to AM 3 dB bandwidth. o 70 10 95% AM: < 10%

* External dc; de to AM 3 dB bandwidth. -
| Indicated AM Accuracy (1 kHz rates using mternal meter):

AM.}dB-Ba"dw'dth:. " ‘ - o - #(7.5% of reading +1.5% tull scale) | ‘
qu:ll\;'::w) Ranges 0 to 50% AM | 50 1‘5 90% AM | ~ Peak Incidental Phase Modulation (at 30% AM) o |
v S g 0.5 to 128 MHz: < 0.15 radians. A
0.5—2 1" 920 kHz 125 kHz | " 128 to 51? MH& < 0 3 radians. : S c
- 28 - 40 kHz 2.5( kHz " poak Incadental Frequency Deviation: [:quals peak | - ‘
8—512 . 60 kHz . 50 kHz . ;
— ) . incidental phase modulation X moduldtlon rate :

1 Level Accura(.y error consists of a!lnw ances for: meter uu.uracy, detector linearity temperature, flatness, attenuator accumcy. and twice.
the measurement error.. “All but the attenuator uccumcv un(" the measurc.ment ercor can be cahbmted out with a power meter at a fixed
settmg See HP Apphcatmn Note 170-1. ‘ ) . .

r‘1+8'\




Model 8640M

| Tahle 11-\@.' Specifications (4 of 5)

General informzition

| Deviation: Maximum aliowable dev_iatio,n equals 1% of ;

Frequency Modulatlon |

‘loweSt frequency in each range as shown below.

Frequency Range.

'Mvaximum Peak

- '512—1024' .

(MHz) Deviation (kHz) -
1 0.5—1 5
1-2 ‘10
24 20
4—8 40
. 816 80
C16—32 160
. 32-64 320
. 64—128 640
- 128-256 1280

256—512 2560

5120

| FM 3-dB BandWIdth .2
‘ Internal and External ac: 20 Hz to 250 kHz.

MODULATION CHARACTERISTICS (Cont'dn

Exterpal de: dc to 250 kHz.

FM Distortion (1 kHz rafés)

<L 5% for deviations up to 1 /l8 maxnmum allowable.
< 5% for deviations up to ma'umum allowable

lndlcated FM Act.uracy ( 1 kHy rates using internal meter)
. Excluding maximum peak dev:atnon posntlon +(12% of

reading +1.5% full scal¢).

. ‘Maximum peak deviation posatlon +(15% of readmg

+1.5% t‘ull scale), typically.

lncldental AM (1 kXHz rates):

< 0.5% AM for FM d¢ vnanons up to 1/8 maxlmum, :

allowable.

<1.0% AM for FM devnatnons up to maximum

allowable

Pulse Modulation

' .(Specif‘icat';‘ions‘apply for top 10 dB of output vernier range)

At Maximum Vernier

regut(e;nc*\'(z;iénges | 05to 1‘ B ,. 1102 2¥_t08 81032 | 3210512

Rise and Fall Times <ous <4ps < s <

P S | 50 Hz 50 Hz 50Hz 50 Hz
 Pulse Repetition Rate to 50 kHz to 100kHz | to250kHz | - to 500 kHz
Pulse Width Minimum | |

for Level Accuracy, . | .

Within 1 dB of W 10 s 2ps

| (> 0.1% duty cycle) [

-Pulse ON/OFF Ratio > 4008

~External Peak lnputﬂ
Bequired

\

Nomipélly > +0.5V(+HV max.):wéveform, return to zero, into 50€2 Schmitt tﬁggér.

512-1024 MH: can be obtaxm.d usmg an txtemal doubler such as ‘Model 116“0A

2. ‘When in locked mode‘ FM is possible only l’or mtcs greater than 50 Ha




General Informatio‘n'

Table 1-1. Specificctions (5 cf. B)

© Mode! 8640M

COUNTER CHARACTERISTICS

| Intemal Bcference Accuracy (after calibration at 25° C)
< +20 ppm (between —40°C and +55°C).
Better, than *2 ppm for 15°C to 35 C typlcal

. External RF. input: '
Frequency Range: 10 Hz to 550 MHz.
~ Sensitivity: =2 125 mVrms, ac only, into 5082
(== —5 dBm). Input level may not exceed +15 dBm

(1.3 Vrms)

External cQunt Resolution:

'MODE (MHz) | Resolution

CEXTO0-10 |  10Hz
EXT 10-550 1kHz

GENERAL CHARACTERISTICS

WPlght without case 20 kg (44 lb), with case and

| Cperating Temperature Range: ~40° to +’55°C.
' o - : - - accessories 29.6 kg (65 1b).

& " Power Requiremcmc: 115 Vac £10% 47.5—420 Hz or Dimensions:'
230 Vac £10% 47.5—66 Hz. (22,0 in. L X 20 25 m W x 8 5 in. H).

(1] 0] 1
a
5144
(20.251

. il -

. L, e 558, 8 (22, 0) = . .l o - 215.0 .=
ST 18.5)
. .| 2032 - ALLDIMENSIONS IN
L : (8.0) MILLIMETRES (INCIES).

)
’ |

Dlmeqsions are for genexal information only. If dimensions are required for building special :nclosures, contact your HP office.’

-‘ ‘4‘4"—" _— ' N -
—— e ~ -

5588mmLx5L44mme2159mmH :
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Table 1-2. Environmental Performance Characteristics " L i

R ! . \ .‘“ -‘ o | “ .::“. g
The $640M has been successtully type tested to these apeuﬁcatlons without degradatlon in electrlcal perfoﬁ‘niance ,' o
Temperature MIL STD 810B Method SOl 502 Proc. !. Vlbtatmn MIL:- T~°I7OOJ (‘lass ll’tested to T
Operdtmg 1. C ontinuous operatnon allowed between. ACERN
~40°C (=40°F) and+ 55°C. (]31 ). Vlbratmn Rgtes Dlsplacement (D A) ] _\
2 Intermittent operatlon (< 20 min.) >” 15 Hz 0.06 m‘“h S L
allowed up to $71°C (160F). 16-25 He 004inch .t
26-55 Hz 002 inch 1.
Non Gpemtlng Storage allowed between - 60°C (- 76° F) \
and + 85°C (185 F) \ "Rain: MIL-STD- 8128 Method 506 Proc l Slmulated
rain and wind conditjons up to 12 in. /houn rainfall-and
| Humuhty MIL~ STD-SIOB Method 507 Proc 1. up to 40 mph wind. lnstrument was in normal 0perat- |
10— day test. - ing conﬁguratlon | |
Operating: -40°C (-40°F)to +40°C 104l at u to
pg,;% lg 1, - | ) ( ) p Exploswu Atmosphere Mll STD 810B Method 511
. " Proc. 1.
Non-Operating: Storage allowed betwee‘r;/_ 60 ¢ Type testing verified succcssful operatlon in potentmlly.’
(~76°F) and +60°C (140°F) up to 95% RH. explosxve atmOSphere laden with avionic fuel vapor.. '
_ Condensatmn allowecl |
| A 4o ( Satt Fog: MIL- STD- 810B Method 509 Proc. I.
Ititude: M"‘_ STD- 3108, MCthOd 50“) Proc L. A mechanical mock~ up was tested to verify the non-
Operatmg 3048m (10,000 ft ) | - corrosive nature of parts, matenals and prowsses
- Non- Opnratmg 15240m (50, 000 1t. ) Fungus. ‘Non- fungua nutrient matenql used.
Shock: MIL-T-21200J Class II | |
. When mounted in its combination case, the 8640M | "EMI: MIL-STD-461A. o
~will withstand 20 g’s shock in any of 3 planes without Type t tested per MIL- STD~ 46IA Llass Cl, Test
damage « ‘ Methods CE 03 and RE O”
111
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L s sifer 17 Table1:3. Recominended Test Equipment (1 of ) . o g .
, . R R B , ) ) e, " ) 0, o ) . i . , ‘ l

N
" /‘

lnsttument Type | c:itiéal §5‘¢cifiéatiohs o Sugge'sted(Mndel' | Use*

3
/.‘,

ZOdBAmpllﬁer g Range 05 S20MHz.. - o | Hpsa7A | P
' (Zreqmred) " Gam 20t025 dB s L AR : , R

FCAN e .{ '_“".‘\",'Flatness over Range: : 2;th | A ‘ | | . {
P PP TR -Impedance?’ 500 v L SR ‘ | | |
S e e j}f-‘f-{;fNonse Figure: < 5dB
TN

| 20 @B Amplifier, ~Range: 4~ 1200 MHz % - HP 8447B B T
SOV e Gaie>20dBT 0 S S N
R I - " Flatness: +2dB
gl e i | Impédance: 5082
N I N Noise Figure: <5dBtol GHz

40 dB Amplifier R‘a‘nge,:;;-S’H‘z 0 100kHz - CHP46SA . | PA
' B | Gain: 20and 40 dB +.1'dB | ‘ . |
. | Input Impedance: >5kQ
s Output Impedance: 5082
. ' Noise: < 25 pVrms referred to mput
P © " | Output: > 1 Vrms into 5082

Py

" 40 dB Amplifier - | . Range: 20Hzto 100kHz . .. " HP.08640- 60506 P
o  Gain: 401 dB L o a |
Input lmpcdance 500

Noise Figure: < 3 dB when driven from 500

Output Levei: > 100 mV in 50"

One- Inch Loop”An\&nnu " To enbure measurement accuracy, no substltutron | HP 08640- 60501 | p '
' " ' is poesxble Fabrication depends upon machmmg ' ‘ |
“and assemblmg to close tolerances.

10 dB Step Attenuator * Attenuation: 0- 120 dB in 10 dB steps - | ~ HP355D P, A
T | - Range: 0.45-1 GHz | o T R

Accuracy: *1 5 dB to 90 dB, o
" +0.3 dB to 120 dB (below 1 kHz):

‘_ 10 dB»At'tenuatbrl 1 Accm'acy; 0.5 dB to 'l.2'GH'1.' Lo | HP 8491A Opt. 010 A ] ]

| Crystal Detector | Range: 045-1200MHz | wupsaiA | PA |
o ‘I Low Level Sensitivity: >0.35 mV/plW ' S N o
No mtemal dc retum ' v ‘

- Digital Multimeter | bC Accuiacy: ’r (0.01% of reddmtD +0.02%o0f HP 3490A PAT L

' HERETA I rang,c) ' o " - |

- AC Accuracy: -+ 0.1% of rcadmg
()hms Range to 1 kQ

| Distortion Analyzer | . ‘Range: 20 Hz 10 600 kHz o HP 331A I
[P " Distortion Range: <0.1% o | ) 3 ]
Minimum Input: < 300 mVrms | . | ‘

*P = Performance; A = Adjustments; T-:'Ti(’)ubleshopkting B (

L . X ‘o, . o . o et '
a0 ORI, ANISLAR I A . o et WO, e oY §




" General }nfexmetion ,

(continued on next page)

Reading: True rms (ac only)

"Voltage :Range: I mV to 10V full scale

Model 8640M . -
- Table 1-3. Recommended Test Equipment (2 of 4) ‘
Instrument Type  Critical Specifications ~ Suggested Model | | Use* |
15 kHz Low- Pass Filter 15 kHz low- pass (7 pole) | CIR- Q- TEL** P
| A Impedance: 502 |  FLT/21B- 15K~ B
Ripple: < 0.2 dB 7/50-3A/3B
_ Frequency Counter -~ |  Range: to 550 MHz HP 5327C PAT
: ’ Input Sensntmty <'100 mV ‘ \
lnputb 50 and high impedance (1 MQ)
Accuracy: <1 ppm
Period and Frequency Me'lsurement Capabtllty
‘Time Base 10 MHz IR
Frequency Meter- Ranges' 100 kHz to 10 MHz "HP5210A " P,A
’ : " .Linearity: <0.05% . | . ' s
,Analog Output IV for full scale S
Filter Kit ' Output Low P’tss F xlters for Frequency Meter HP 10531A
(20 kHz and 1 MHL Butterworth filters) o
Frequency Standard * Frequency: 10 MHz, 5 MHz, 1 MHz, or 100 kHz | Suitable House A
o Accuracy: <1077 (preferred) ' Standard
'FM Linearity Circuit See Figure 1-8 " HP 08640~ 60503 A
(see para. 5-39 for pos—- - ‘ ,
- sible requirement) -
Mixer Double Balanced HP 10514A P, A
" Range: 0.45-550 MHz '
" Noise Phase Lock Circuit | Ses Figure 1-7 HP 08640'-— 60504 . P
~ Oscilloscope - 50 MHz Real Time HP 180C/1801A/ - | P,A,T
" Sensitivity: 5 mV/division - 1820C o
| lnternul/themul Sweep and Trnggermg |
_ PoWer Meter | Accuracy‘: +1% of reading 'HP 435A CPAT
' " Range 0.45-1200MHz = .
~‘Power Sensor lhpm Level: -20 to +20 dBm - HP 8482A
' VSWR: < 1.2:1 ’
Pulse Generator Range: 50 Hz to 500 kHz HP 8003A PAT
- Output: > 1V into 50Q ' a
Pulse Width: down to 1 us
‘ Transjtion Time: < 50 ns
RMS Voltmeter Range: 10 Hz to 100 kHz ‘ HP 3400A

*P Pe:formance A= Adyustments T= Troubleshoo*ing

#*CIR-~ Q-TEL lNC / 10604 Wheatley / Kensmgton. MD. 20795 / Phone 301- 946-1800

!




General Information T _— EE .l:-‘,,l;j}'? L ~'Model 8640M i
Table 1-3. Rééommen(ﬂéﬂ;;il'est' Equipmém (ot#) ,‘*.{f"' .
. Instrument Type T (;"‘utu:al Speclflcatlons o Suggested Model. | Use
RMS Voltmeter vAccuracy 1% of full scale 50 Hz to 50 kHz
(continued) - | ‘Scaler Voltage and dB o
S;ignzil Generator | Range 0.45- 550M He o ] | o , HPB8640A : ~P,A

Qutput: > 13 dBm into 5082
Drift:'< 20 ppm/10 min. s . , . ,
SSB Phase Noise: > 130 dB down’ from ?30 to | , | 1 5
450 MHz increasing linearly to > 122.dB 3 | T N
" down at 550 MHz (stated in a 1 Hz bandwidth )
©.at 20 kHz offset from carrier) and decreasing | - |
approximately. 6 dB/octave for each divided - : : S i
down range - but need not be less than | ‘ ,
140 dB down. o ‘ |- o . . o
~ Residual FM: <15 Hz rms in 20 Hz to 15 kHz - ,‘ : o o
- - post- detection noise bandwndth
7 | Aux RFOut: >-5dBm. .
Leakagc < 3 uV induced i in'a 2-turn, 1~ mch
diameter loop 1 inch away from any surface
- and measured intc a 5082 receiver.
FM: dc coupled;at least 40 kHz devxatlon for

. S —— - -

1V input.
Audio Spectrum * Range: 20 00kH2 - . HP85S6A/8552B) | P A | ‘
Analyzer - Amplitude Calibration: : | | 141T - ‘ S

Display Accuracy: *0.23 dB/dB but not , | | C " - L |
more than 1.5 dB over 70 dB dyndmlu range. " . , o

l*latnwss +0.2 dB

Vertical Reference Scale: 10 dB/division log,
2 dB/division (or lcss) log, and linear dnsplay
calibration.

Average Noise Level -120 dBm (5082) with .
1 kHz IF bandw1dth

Sourious Responses: > - 60 dB down for nominal
specified inputs.

'I’racking Generator:
‘Flatness: * 0.25 dB .
Level: >3 Vrms into 60082

: RF,Spectruni'Analy’zer Range: 05— 1250MHz . ; | ~HP 8554!3/85528/ PAT
SR j Amphtude(allbmtlon 14T
Display Accuracy: £0.25 dB/dB but not morte S
than 1.5 dB over 70 dB rlynamu range.

Flatncss 1 dB
AF de Step Accuracy: +O 2dB .

, . ‘ , o » ;
*p = Performance; A = Adjustmants; T = Troubleshooting ‘ X ‘
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| fablé 13. Hé’ébmmende’d Test E\quipmént (4 of 4)

7

;Instrume'mu_Type' E o Cl‘itical _Speéifications . B ,Suggested.Mfidei |

\ Use*‘ |

N

RF Spectrum Analyzer |  Amplitude Calibration (continued): -
(continued)  Vertical Reference Scale: 10 dB/division log,
' . 2 dB/division (or less) log, and lmear dlsplay '
calibration.
Average Noise Level: < - 10?. dBm with 10 kHz' |
IF bandwidth
~ Spurious Responses: > 60 dB down for mputs .
- of-40 dBmorless ‘
- Span Width: 0-1 GHz
- Compatible with Tracking Generator

Test Oscillator ‘ ' Rangé: 10 Hz to 1?0 MHz ' HP 651B
" Output Impedance; 600£2 and 5052 | -

Distortion: > 40 dB down
. Output Level: >3 Vrms

PAT

 Test Oscillator - - Frequency: 600 kHz L ~ HP200CD
| ' ~ Output Impedance: 60082 | . ‘
“Output: > 10 Vrms into 6002

Tracking Generator Output to 0 dBm (sosz) SR | HP 8444A

o S Flatness: 0.5 dB | | A

Compatible with Spectrum Analy7er '
(HP 8554B/8552B/141T)

Variable Phase Oscillator |  Frequency: 1 kHz “ I HP 203A -
(see para. 5- 39 for pos- Level: > 1V into 60052 ' o ‘
sible requirement) ‘ Phase Variability: 0 to 360°

B R

‘ - ; b T Ny ‘ T g v ) ; e
'VSWR Bridge * - | Range: 0.45-1200MHz ** ./ <~ i - Wiltron Model**

t a

Conanectors: TypeN R RIS BN | 60N50

P
L.

Jo
v./‘-

*P = Performance; A-Adjust.ments T= Troublcshootmg i

/

**WILTRON COMPANY/ 930 E. Meadow Drive / !’adw A,lto CA 94303/ TWX 9103')31156 / Ph()m, 415-494-6666
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‘/

L """:Tablé1-4--"ﬁét‘:ommgmﬁedﬁsg,:Actemo'ries " .v o | ‘

~ Accessory Type'_ S ‘. L is Suggvssted‘Mot‘lei |

Adapter (TybeNmale‘and BNC Fémale‘cdnne‘ctbfs.)' . L ~HP:1250‘~'0067‘ |

"Adapter(BNC Male and‘duzﬂ Banan.a'post conriect"b_rs‘)‘ o g HP 1"01]‘0)‘,{.,

" Adapter (to SMC Male connectors) - .| HP1250-0827

Adapter (Type N Male to GR 874) S - HP1250-0847

Ddljbie‘Shield.ed _Cabie (BNC Male connectors, coaXialj o .‘ _ B HP 08708~ 6033

‘,‘Nin‘e— inch Cable(B_NC;Male connectors, coaxial) - I C | HP 10502A

Test Cable (48.—'ir‘nch'_, BNC Male con.nect(.)rs;'c.oaxial) | L HP 10503'A'

Test Cable (SMC Male and BNC Malie connectors) , | ~ HP11592-60001

600 Ohm Feedthrough ‘ . | HPI1l095A

50 Ohm Load (M»a,le,'BNC,'coaxial) o o - HP 11593A

50 Ohm Load (Male Type N) . o o " HP908A S

 Coaxial Short (Male Type N) : | | | HPIISI2A

Tee (Coaxial, BNC, one Male and two Female connectors) o | ~ HP1250-0781 Mt ‘

Voltage Probe (1:1) (2 preferred) | HP10025A N |

Extender Board (30 pins) S - HP 08640- 60036

| Extender Board (0pins) | HPS5060-0256 |

Bumpers (2) for Extender Board ) , - ~ HP0403-0115 , l

" 1KS Resistor .‘ o o | HP0757-0280

100Q Resistor ‘ T ~ HP0757-0401

- 1-16




. Model 8640M

s
i

S - . Genera Information .

L

HP 08610-60504

NOI SE-PHASE

LOCK CIRCU'T '

.|+75Vdc| g 9[_7_}7:]

T0 | —
MIXER TOFM
, INPUT
> 0
-1.5 Vdc SCOE
© | POWER E
T0
ATTEN
Cl 30 pF (HP 0160‘2199) R3 ., 3L 6 kQ (HP 0098 316‘)) o ; - NOTE
C4 027 pF (HP 0160-2406) R6 6190 HP 07570619 suppw le.q. . BATTERIES),
CR1,2  DIODE (HP 1901-0033) R L6QUHP OIS a7 5 e e AND 1.5 12 Ve,
J1-4 BNC FEMALE CONN (HP 1250-0083) U1 -« 1.C., LINEAR (HP 1820 8223) _
R1,2 511Q (HP 0757-0416) BOX AND L - o !

]

Figure 1-7. Noise Phase Lock Circuit - "

HP 08640-60503 FM LINEARITY CIRCUIT -

Rl 178Q LA WATT. {HP 0698-3439) RS 20Kk 1/4 WATT (HP 0757-0449)

R? 2500 VARIABLE (HP 2100-2726) §1,2 SPST SWITCH (HP 3101-1655 - -
R3 20kQ 1/ WATT (HP 0757-0449) J1-3  BNC FEMALE CONNECTOR (4P 1250 0083)
R4 100Q IIA/WA'.IT (HP 0757-0401) BOX AND LID '

____________________________ -
| |
| RI
“VAR© AN |
INPUT |
| o
l - o 13 l
s R3 - AN s ,
REF 0 | 7 | ’“” Q—— ‘
wpur | 1] outpur
L yOLTAGE , ‘|
' | DIVIDER . B
| |
| ]
B | |
I A S, o

“Figure 1-8. FM Linearity Circuit
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Moelel 864OM'.'

SECTION I’

INSTAI;.LAT,'ION L

2.1, iNTRODUCTION

2- 2. This section explams how to prepare the’

Model 8640M Signal Generator for use. It explains

how to posmon the slide switch to accept avalakle -

line voltage, and it 'also describes operatxon
storage, and shlpment

2-3. INITIAL INSPECTION

24, Inspect the shlppmg container. for damage If
the shipping container or cushioning material is
damaged it should be kept until the contents of the

shipment have been checked for completeness and

the instrument has been checked mechanically and
electrlca]ly The contents of the shipment should

be as. shown in Figure 1-1, and procedures for.

checkmg electrlca] performance are given in

i

N Section V. If the contents are mcomplete if there
is mechamcal damage or defect, or if the instru-
ment does not pass the electrical performance test, -

notify the nearest Hewlett-Packard office. If the

‘shipping contamer is damaged or the cushlonmg

material shows signs: of stress, notify the carrier as

- well as the Hewlett-Packard office. Keep the ship-

ping materials for cairier’s mspectlon The HP
office will arrange for repair or replacement of the

' mstrument without waltmg for claxm settlement

2.5 PREPARATION FOR USE

2-6. Power Requnrements

"2-7. The Model 8640M requires a power source of

115 Vac =10%, 47.5 to 420 Hz or 230 Vac +10%,
47.5 to 66 Hz, single phaqe Power consumption is

175 VA maxnmum

‘ 1 Remove instrument from case. v S
2. Locate slude switch on rear panel ' :
3. Select operatmg voltage by posotlomng slide swntch to desured voltage

_SLI‘DE SWITCH

SELECTION OF OPERATING VOLTAGE

Figire 2-1. Line Selector

21

Installation

A‘.:




\

Installation

2.8. Line Voltage Sefection

1 CAU"ION

 To prevent damage tu the znstrument ',
make the line voltage selection BEFORE
connecting. the line power. Also ensure.
the line power cord is connected to a

o line power socket that is prouzded wzth a

protective earth contact

2-9. A rear panel | screwdrlver operated slide

~ switch 'permits operation on line power of 115 or
230 Vac. The number visible on the slider indi-
~ cates the nomlnal line voltage to which the instru-
. ment must be connected (see Flgure 2-1). o

- 2-10. To prepare the instrument for operation,
slide. the instrument from its case, and set rear.
panel slide sw1tch to line voltage available. Install
" proper line .fuse for selected voltage into front
._ panel tuse holder , '

NOTE

The correct fuse rating for the lme volt-

age selected is 2 AMP for 115 Vac and
1.5 AMP for 230 Vac. More informa- .
tion_about fuses is given in the table of

| replaceable parts .in Sectzon VI (refer-
ence designation is F1). .

N

211, Power Cable

2-12. In accordance with
standards

appropnate power line outlet, thls cable grounds

’ the 1nstrument cabinet. -

" To avoid the possibrltty vof injury, the -

following precautzons must be followed
' before the znstrument is swztched on:

a. If 'thzs mstrument is to be energzzed '
~via an autotransformer, make sure that

the common terminal is connected to =

the neutral (grounded siide . of mains

supply)

o b. The power cable plug shall only be' |

‘mserted into' a’ socket outlet provided
“with a protectwe earth contact The

international safety
this mstrument is eqmpped with a
three-wn'e power cable. When connected to. an

Model 8640M

"protectwe actron must not be negated by
‘the use of an extensron cord wzrhout a
- protective co onductor (groundmg)

c. Before swztchmg on-the mstrument L
the protective earth terminal of the
instrurhent -must be connected to a
protective conductor of the power cord. ‘
This - is accomplzshed by ensuring that
the instrument’s internal earth terminal
ts,/ correctly connected to the instru-
ment’s chassis and that the power cord is
wired correctly (see Service Sheet 22).

2-13. Mating Connectors

2-14. Mating - connectors used w1th the Model
8640M should be either 50 ohm~type BNC male or

- Type N male connectors that are compatlble with
US MIL 39012 ,

- 2- 15 Operatmg Envuronment |
. 2-16. The operatmg env1ronment should be wﬂ;hm

the following limitations:

Ternpé:rature R e .—40 Cto +55°C
Humidity............ e <95% relative
' Altltude. e ce 3048 m (< 10 000 feet) |

‘2-17. A forced-air cooling system is used to main-
tain the operating temperature required within the
. instrument. The air intake and exhaust is through

the front panel louvered ducts. An air filter is

- mounted on the rear panel near the fan.

2 18 Operatlon |

2- 19 The 1nstrun‘1ent has a waterproof ‘combina-
‘tion case providing a protective outer shell and
* cushioned mounts for operation is a wide range of
~ environments. With the front panel cover removed
and pnmary power applied, the mstmment is ready ‘

to operate

© 2:20. STORAGE AND SHIPMENT
221 Envnronment |

| 2-22. The 1nstrument should be atored in a clean '
dry environment. The following env1ronmental

limitations apply to both storage and shapment

Temperature e P .-fGO C to +85°C

. Humidity............ccovn.. . < 95% relative
i Altltude ....... K e 15 240 m (< 50 000 feet)

E— I." -




Model 8640M

. 2-23. Packaging.

. - 2- 24 Original Packagmg Contamers and matenals. |

identical to those used in factory packaging are
available through Hewlett-Packard offices. If the

instrument is being returned to Hewlett-Packard

for servicing, attach a tag indicating the type of
service required, return address, model number,
.and full serial number. Also, mark the container

T FRAGILE to assure careful handling. In any corre- -

spondence, refer. to the instrument by model num-
ber and full serial number.

2-25. Other Packaging. The following géneral in-
“structions should be used for re- packagmg w:th .

| commercnally available materials: |

a. Wrap the instru'ment'in heat{y paper or
“plastic. (If shipping to a Hewlett-Packard office or

Installetipn

service center attach a tag mdlcatmg the type of .

“service requlred ‘return address model number,
~“and full serial number.) ‘

b Use a strong shxppmg (,ontamer A douhle-
wall carton made of 350- pound test material is

~ adequate.

¢. Use enough shock-absorbing material (3-
to 4-inch layer) around all sides of the instrument
to prowde a firm cushion and prevent movement
inside the container. ' :

d. Seal the shipping container securely. |

Mark the shlppmg contamer FRAG[L['

to assure careful handllng

- 2:3/24
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© Model 8640M

Opcration

 SECTION 1l
~ OPERATION

3- 1 INTRODUCTION

. 3-2. This section describes the functlons of the
. controls and indicators of the Model 8640M Signal
~ Generator. It explains how to set the frequency,

amplitude, and modulation controls, and covers

. such - operator. mamtenance as fuse and lndlcator; '

lamp replacement and fan fllter cleanmg

3- 3 PANEL FEATURES

3-4. Front panel controls, 1ndlcators and connec-
- tors are shown and described -in Flgure 3-2. Renr
", panel . controls and connectors. are shown and'

described i in Figure 3- 3

3-5. ‘QPERATOR'S CHECKS

~ 3-6. Use the operator’s checks in Figure 3-4 to .~
.verify proper operatlon of the Signal Generators

mam functlons

- 3. OPERATING INSTRUCTIONS

3-8. Figures 3-5 and 3-6 explain how to set the
" ' irequency, amplitude, and modulatxon controls.
Figure 3-5 also explains how to use the frequency‘

counter and phase lock controls

' 39. OPERATOR'S MAINTENANCE

3-10. Fuse. The main ac line fuse is located on the

front panel. To remove the fuse, disconnect line
- power cable from power line outlet ‘and rotate -
. fuse holder capin direction of arrow. - o

$ CAUTION

| Be sure to select the correct fuse ratmg
for the selected line voltage (see LINE
VOLTAGE C~IE'LE’CTJ{ON in Sectzon II).

- 3-11. Fan. The cooling fan’s fllter is located on the

rear panel. To service the filter, use a No. 2

Pozidriv screwdnver (HP 8710- 0900). to remove

the four screws that hold the filter to: the rear
panel Then clean it, mmg a solutlon of warm

water and soap, or replace it, using the part

" number- listed in the table of replaceable parts in
. Sectxon VI. ' ' : -.

3- 12 The fan motor has factory lubrlcated sealed
bearings and requires no periodic maintenance.

'-3-‘13. Lamp 'Réplace'ment. 'Figure 3-1 explains how
to replace the lamp used in the line power circuit.

'3-14. Meter Zeromg To mechanically zero the
front panel meter, set LINE switch to OFF and

place instrument in its normal operating position.
Turn. ad;ustment SCrew cw until indicator indicates
zero, then turn adjustment slightly ccw to free
mechanism from adjusting peg.

POWER LAMP REPLACEMENT

1. Unscrew knurled nut plashc lens
combination.
2. Remove lamp from socket.
3. To replace lamp ahgn contacts with
~socket and insert, - :

Figure 3-1. Lamp,,'Replacement -

31




~ " Operation

" Model 8640M

o ON/GFF: switch applies or removes AC poWer. A
third position is available to override the internal
thermal protectlon ‘

e LINE: indicator that llghts when ac power is ap-
. plxed to the sngnal generator

‘time signal generator has.operated.

‘modulation’ !vom the internal

| modulation
oscillator. S

_ tion of amplitude and frequency modulation and
RF output level. . Amplitude modulation is -indi-

modulation is indicated in kHz or MHz on the O to
- 3,0to5,0r0to 10 scales. RF output level is indi-
cated in microvolts, mllllvolts or volis on vhe 0 to

scale. The MODULATION ‘MODE, PEAK FM
DEVIATION and OUTPUT RANGE control pnsi-
tlons mdlcate whlch meter scale is to be read.

RF LEVEL or MODULATION to be mdu.ated on
- the multxfunctlon meter M1. : .

FRONT PANEL FEATURES

0 HOURS elapsed time meter M2 indicates total o

0 METER multrfunctmn meter that provndes indica-

“cated in percent on the 0 to 10 scale; frequency

‘3or0to 10 scales and in dBm on'the lowez -most ‘

G METER contml toggie switch that selects either

0 COUNTER swm:h controls operatlon of fre |

quency counter

EXT 0—10, 10-—550 programs -counter to

“count frequency of signal at COUNTER IN-
PUT jack; also selects counter frequency range . |

~ in MHz,

L o , , ) . : ) INT NORM: programs counter to count fre-
0 LEVEL: potentiometer controls amoutt of

quency of Signal Generator.

 LOCK: phase locks Signal Generator to the

.internal 'crystal reference. Display indicates
lock frequency; loss of lock causes display to
~ flash and indicate actual frequency of Signal
Generator, =~ |

)

. | INT X10: eipunds.resolution one digit, mov-
R ~ ing the decimal point one place to the left.

o ;) FREQUENCY MHz: sixdigit display that indi-

cates the frequency to which the signal generator' ,

, output 1S tuned or, 'in the EXT mode the frequency
‘at the COUN'I‘ER INPUT. R

| vQFn’EouENCY TUNE: coarse freqiency eontrol. . |

2 Figute'f!-z. ‘Front Pane'll."n_mml‘s, lvndicutbrr,‘und’Conuec'tors (1 of 2)

o

NS = VA ._,:___ o — i

el
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* Model 840M .

Operation

o

RANGE vemier

FRONT PANEL FEATURES

OUTPUT RANGE: rotary switch and potentiom-

eter, concentrically mounted, that attenuate the

RF output level, The rotary switch with a cali:
brated dial has 16 positions to control a step atten-

" uator in 10 dB steps. Dial indicates attenuation in
- microvolts, millivolts, volts, and dBm. The inner -
- control
: attenuatiOn over an 18‘ dB range

a potentrometer provrdes continuous

RF UN/(]FF toggle switch that enables or drs

.ables RF OUTPUT.

NOTE

| The RF ON/OFF swztch is wired to turn
- off only the amplitude modulaior. This
allows the RF Oscillator to remain
‘warmed up, the Auxtlmry RF OQOulput to.
remain on, and the counter and phase
lockv to remain operating (see Service
" Sheet B). I

output. srgnal to'user equrpment

control over 18 dB of RF level.

'NOTE

- For. optimum operation, use vernier in
the top 10dB of its range. -

-

'FINE: TUNE:' fine tunes th‘e“ oscillator over a

frequency range of 1000 parts per million on each
frequency range. | |

COUNTER x"‘rﬂ’lﬂ' |ack provndmg for externall

mputs to trequency counter

REVERSE POWER: annunciator that lights when
reverse power ha{s_ been applied to RF OUTPUT.

RF UUTPUT type N connector. for applymg RF

potentlometer for contmuous }

eé

REDUCE:
level and/or deviation settmgs exceed capability of |
' srgnal generator '

,MODULATION ‘mP'ur/ouTPur'

that is used for applymg an external modulation |

$ CAUTION

Do nOt‘ apply dc voltage.or > +15 dBm lo
'COUNTER INPUT.

RANGE MHZ eleven- position . rotary switch as- -
sembly that selects one of ten octave frequency

“ranges from 0.5 to 1 MHz, to 256 to 512 MHz.

The eleventh position is calibrated for extendmg '
the output frequency to 1024 MHz through the

‘use of an external frequency doubler

N’DDULATION PEAK FM DEVIATION “eleven-
position rotary switch aseembly selects range ol
peak FM deviation. Dlal also shows whlch meter
scale to read. ' o

mdlcator lights when Flvl modulatnon

coaxial jack

srgnal Also when signal generator is in mternal

" modulation mode, jack is used as an output port
for the internally generated modulation signal. |

MODULATION MODE: thirteen-position rotary

switch assembly that selects modes of mo‘dulatioh

Also selected are external or internal sources and

the ‘modulation l‘requencres for the mternal AM

‘and FM modes.

PULSE WIDTH: part of dual- pot‘e'ntiometerr
selects modulatlon pulse wrdths from 1 to 40

~ microseconds.

 PULSE RATE: part of dual- potentlometer selects. |

modulatlon rates from 0.05to 5 kHz.

VFUSE mput ac power line protectron Fuse- size
2A for 115 Vac operation and 1.5A for 230 Vac ’

operatlon

Figur'e- 32. Front Panel (:ontrols, lndicators; and Connectors (2 0f2)




»"Operati,oh :

" Model 8640M (

REAR PANEL FEATURES

0 AUX RF OUTPUT: nominal —5 dBm auxiliary RF

quency of the indicated RF frequency. ,

0 LINE POWEH SWITCH permlts operatlon from

' 115 or 230 Vaé¢. Theé number visible in window
mdlcates nominal line voltage to which instrument
must be connectéd. Line power cable center con-
" ductor is safety earth ground.

| WARNING l

Any interricbtion of the protective
_(grounding) ‘conductor inside or outside

output; 500 ohm source impedance. Signal does . "
not contain amplitude or pulse modulation (how-
ever, it does contain FM}. On the 512—1024 MHz
range the auxiliary RF output is one- -half the fre-

the instrument or disconneciion of the
protective earth lerminal is likely to
make the instrument dangerous. Inten-
tiona! mtefrruptzon zs prohzbzled {(See
,Sectton In. ’ o o . )

FAN: internal cooling of the instrument provided . ]
by circulating air taken in through louvered ducts ' ]
on front panel. | | o , | o

o FILTER: collectb dust present in the operating
envnrnnment Can be cledned with soap and water.

0 POWER SUPPLY TRANSISTORS: Q1+5.2V,Q2
420V, Q3 +44, 6V and Q4 —20V.

| Figu‘re 33, Rear' Pénel'Featulés




Model 8640M .

Operation
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INITIAL CUNTHUI SETTINGS
‘a. Set LiNG switeh @) to ON..

b. ' Set the controls as follows:

COUNTER .
METER .

QQ

\ .

T T T T pRRAURNCY

Y e

.
)
v
b o e - of
ring suRe
,
» . .
v gt S
..

.~ INT NORM

o MOI)ULA’I‘ION LEVEL .

FREQUENCY

OUTPUT: RANGE Switch

Use l'Rl' QUl:.NCY FINE TUNE in conjunctlon with FRE Q!TENC

~ PULSE RATE .

PULbI* WID’I‘H

TUNE to set whate» er t‘requemy is. reqmred

RF LEVEL
Fully cew

Fully ew

. Fully ew

" MODE . . . . AMINT 1000
PEAK FM DEVIATION. . 5 kHz
RANGE . . .. 0.5—1MHz

o TUNE . Fully cw
FINE TUNE " . Centered
. +10 dBm
RANCGE Vernier . Fully cw
RF ON/OFF . ON

- -Figdm 3-4. Operator’s Checks (10f4) "




Operation - | R © Model 8640M

OPERATOR'S CHECKS

COUNTER AND RF OSC|LLATOR |
c. - UseaTypeN to BNC adapter. and a BN(‘ to BNC cable to Lonnect RF OU'!‘PU’I‘ Qlo (,OUN I'ER.

iveur () -

4. Adjust FREQUENCY TUNE () and FINE TUNE @ until FREQUENCY @ reads
0.75000 MH/ Set COUNTER to INT X10 0 FRE QU ENCY display 0 should read about -
© 750000 MHz (the r¢ading should shift one place to the left).

e.  $eltCOUNTER Lo IN'I‘NORMQ with RANGF () set as follows, FREQUENCY (@) should read

appro‘nmdtoly as shown

‘Range MHz | FREQUENCY MHz

05-1 0.75000 -

. 1= 015000 L | .
2—4 YT PR U | ‘ i
-8 06.0000 SRR '
816 12.0000
16-32 .024.000.

32--64 048.000
64—128 096000

128-256 | - 0192.00

956512 | . 0384.00

Figure 34; bﬁérato;’s Checks (2 of 4)
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'OPERATOR’S CHECKS

PHASE LOCK | N |
. Set RANGE () to 256512 MHz. Note that the right-hand digit on the FREQUENCY display ()
" flickers between two digits. Set COUNTER to INT LOCK @ : the niickering should stop. Slowly adjust
& FINE'TUNE @ one{;ﬁarter turn; the FREQ‘UENCY'reaning should not change. Adjust FREQUENCY
‘ TUNE o 6ne-quarter turn; the FREQUENCY display should blink. at about a 2 Hz rate and the
reading should changs (the reading should follow FREQUENCY TUNE). R

RFOUTPUT = o o

‘g Set COUNTER 0 to EXT 10—550. Adjust FREQUENCY TUNE 0 until FREQUENCY G reads
 384.000 MHz. Step through the ranges specified in step e. FREQUENCY should read approximately as
- shown in step e, with the exception of the position of the decimal point. Set COUNTER. 'a_tq EXT 0--10
when switching to iower 4 ranges (48 through 0.5—1 MHz). | ‘

'METER | |
“h. Set GUTPUT RANGE () to 1 VOLT (+10 dBm) and OUTPUT RANGE vernier () untit the
| meter o indicates 5 on the 0-10 scale. : ‘ :
i ~Adjust OUTPUT RANGE vernier fully cw, meter ipdicatés full scale (>10) on tke 0—10 scale.
AMPLITUDE MODULATION |
i setRANGE (@) to0.5-1 Mtz Set METER (@) to MOD and MODULATION MODE @) to AM
INT 1000. Slowly turn LEVEL o clockwise until the 'meter indicates 10 (i.e., 100% modulation).

- FREQUENCY MODULATION |
"k Set MODULATION MODE (@) to FM INT 1000. Set PEAK FM DEVIATION () to 5 ktz and
' LEVEL'o fully counterclockwise; the METER o should indicate 0. |

1. Turn LEVEL 0 fully clockwise; the METER o should indicate greater than 5 kHz and the REDUCE
PEAK FM DEVIATION () annunciator should light. ~ |

.m.  Reduce LEVEL °_until METER avreads 5 kHz (the annunciator should go o(x_lﬁ), Set;'PEAK FM
DEVIATION @ to 10 kHz; the REDUCE PEAK FM DEVIATION @ annunciator should light and
-the meter should indicate 0. ' | |

n. Set RANGE 'Q.t.o 1—2 MHz (the annunciator should go out) and turn the LEVEL o fully counter- °
clockwise; the METER o should indicate 0 on the 0—10 scale. - ' "

Figure 3'4;.‘ Operator’s l.‘.hei:ks (30f4)
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Operation

e  OPERATOR'SCHECKS . | ‘

A0M | 1GMAL GENENATON
ML) \tagk | ol oevena
p

, ne .
LA 3 &

T PARGUENEY T

D & O O 00«

INTERNAL MODULATION OSCILLATOR |

o, Using the BNC to BNC cable, connect MOD OUTPUT @) to COUNTER INPUT () . Set COUNTER | .
@ toExT0-10. Set MODULATION MODE ) in turn to AM INT 400, 1000 and 5000. |
The FREQUENCY MHz 0 should display apbroximately 0.00040, 0.00100, and 0.00500.

Figure 3-4. Operator’s Checks (3ofd)

38




Model 8640M . o oL -+ Operation

' SETTING FREQUENCY AND AMPLITUDE.

FREQUENCY
a. . Set COUNTER (@) to INT NORM

b. Set RANGE Q to span the desired frequency

¢. Use FREQUENCY TUNE © -1 FINE TUNE @ to set the Signal Generator to the desnred
t'requency ' : : : |

d.  The deumal pomt on the FREQUENCY dlsplay o is automatlcally set by the RANGE control..
For more resolution, set COUNTER m to INT X10. :

e.  To phase lock the generétot’s output, set COUNTER (@) to INT LOCK.

" NOTE

If theOVI RFLOW annunciator lights, the generator will not
enier calibrated phase lock, '

f. Whenever phase lock is lost, FREQUENCY MHz e-will flash. To re-establish phase 'lock{, switch
COUNTER 0 from LOCK to either X10 or NORM depending on mode then back to LOCK.

g. To use an external frque'ncy doubler, connect doubler to RF OUTPUT m and set RANGE 0 to
512--1024 MHz EXT DOUBLER. The frequency display will indicate the frequency out of the doubler
(i, FREQUENCY MHz 0 indicates twice the frequency at RF OUTPUT).

" AMPLITUDE

a Use OUTPU']‘ RANGE @ and vernier @ to set the desired signal level (there arve two typeb of qcales,
rms volts and dBm). Set METER switcn 0 to RF LEVEL. To'enable the RF OU'I‘PUT signal, set the
RF ON/OFF @ tooN. | | B

~b. 'To determme output level, the meter is read in con]unctlon with the ou I‘PUT RAN(JE switch m ,
' (i.e. wnth OUTPUT RANGE switch set to .03 VOLTS, a meter readmg of 2.1 indicates that the actual
level is 21 mVrms) : : o

c. ,’If a oO ohm to 75 ohm. adapter (consisting of '3 25 ohm series resistor) is connected to RF OUTPUT
@ the OU’I‘PUT RANGE m voltage scale will be correct if the instrument is used wnth 75 ohm
terminations. How’ever 1. 79 dB must be subtracted from the dB scale for correct readings. -

| Figure 3-5. Setting the F.requen'cy and Amplitude Controls

3.9
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“ SETTING MODULATION

l'm .”- l--v oeNE
3 -

W
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iy
PRI ]

e [“ - 4 WOOUL AT M
A T

AMPLITUDE MD‘DULATION

Set METER switch Q to MOD.

. To use the internal osciilator, set MODULAT[ON MODE 0 to AM INT at the desnred modulalion

frequency and adjust LEVEL @ for percent of modulatlon Modulatmn is indicated by the ME I‘LR@
(i.e.,a meter roadmg of 5.4 on the 10 scale mdlcates 54% AM) '

‘With the MODULA’I‘ION MODE @ set to AM INT the internal modulation oscillator signal is present

at the MOD INPUT/OUTPUT @) iack.

To use an external modulation signal, set MODULATION MODE @ to AM EXT AC (or DC if modula- .
tion signal is less then 20 H/) Apply the signal to the MOD INPUT. The signal genprator requires 1 Vpk

(0. 707 Vrms) for 100% modulatmn Set percent of modulation with the LEVEL 0 percent AM is

indicated by the meter.
NOTE
' ’I'he mem reading is accwat(’ when AM is sel to DC unly if no DC

offsel is applied to the MOD INPUT jack. The meter reap(mds L0
" the positive pee* of the ac component of the modulating signal.

PULSE MODU LATION

Set METER switch Q to RF LEVEL

310
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Figure 3-6. Setting the Modulation Controls (1 of2) -
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| Model 8640M . . Operation

| | SETTING MODULATION -
PULSE MODULATION (Cont'd) | L

b | Sei the desired pulse-on level using OUTPUT RANGE switch @ and vernier m .

¢.  To use the internal pulse generator, set'MODULA"I‘ION MODE @ to PULSE INT, and select the
" desired PULSE WIDTH @) and RATE @) . | | | | ‘

"d. ~ To use an external inp'u't’, set MODULATION MO,DE 0 to ?ULSE EXT (this disables the RF

»(‘)U’I‘PUT). ‘App]y "the modulation pulse (> 0.5V) to the MOD INPUT jack @ The Si’gnail"
* Generator reguires a positive level to produce ar RF output. ‘

. FREQUENCY MODULATION
a  Set METER switeh () to MOD.

b. To use the internal modulation oscillator, set MODULATION MODE @ to FM INT at the ‘de‘sired
: ,:xi’odulation frequency. Set PEAK FM DEVIATION m to the desired deviation range. Use LEVELo
in conjunction with the meter to set the exact deviation desired. -

: -- "NOTE o ‘

 The REDUCE PEAX FM DEVI,ATION annuncialor @ lights .

" when the PEAK DEVIATION switch setting is too high for the
“selected frequency range, or when the LEV™7, control is set too. |
‘high. When it lights, reduce peak deviation. ' :

c. Prak frequepcy deviation is indicated by the ME’I‘ER o éhd is read inlconjunction with PEAK FM: '
| DEVIATION switch m (i.e.,with PEAK FM 320 kHz, a'_meter reading of 2.8 indicates that peak
frequency deviation is 280 kHz. ' ‘

d. With the MODULATION MODE swifch 0 set to FM INT ther internal medulation oscillator is present
at the MOD OUTPUT jack @) : ' L

e.  To use an external modulation signal, set MODULATION 'MOD'E @ to FM EXT AC (or DC if modula-
tion signal is less than 20 Hz). 'Apply the Signal to the MOD INPUT jack @ . The Signal Generator
| reqiiires 1V pk (0.707 Vrms) for full peak deviation. The PEAK FM DEVIATION controls and the |
ME'I‘ER’are used the same'way‘as'when using the internal modulation 6scilla§or signal. o

!

Figure 3-6. Setting the. Modulatioﬁ Cdntmls(zlof 2) » | |
| L | 311/312
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Model 8640M

- . Performance Tests

SECTlON IV
PERFORMANCE TESTS

2 1. INTRODUCTION

'4 2. The procedures in this section test the crltlcal

. electrical performance of the Signal Generator
- using the specifications of Table 1-1 as the per-
formance standards. The first -test (Basic Func-
tional Checks) presents steps for checking the over-

all basic functions of the generator. The perform-.

~ance tests that follow provide the most compre-

" hensive check of the specifications. A -simpler
‘operational test is included in Section III under .
- Operator’s Checks. ‘ ‘

~4-3. The Basic Functional Checks should be useful

for mcomlng inspections, routine maintenance and

. general post-repair checks, but is not 1ntended to

be a complete check of specifications. "The test

requires only commonly available equipment and is
written . so 'that a wide vanety of models w1th

equlvalent spemflcatlons may be used

vy EQUIPMENT REQUIF?D N
4-5. Table 4-1 lists the test eduipment recom-

mended for the Basic Functiona! Checks only,

Equlpment required- for the other performance

tests is listed in the Recommended Test Equipment .
table in Section I. Any equlpment that satisfies the .
criticai specifications given in the tables may be

substltuted for the recommended model(s)

4- 6 TEST RECORD

47 A separate check-oft 11st is prov1ded as a testf |
"record at the end of the Basic Functional Checks \
Results of the other performance tests may be

tabulated on the ‘Test Reécord at the end of the.

procedures. The Test Record lists all of the tested
specifications and their acceptable limits. Test

 results recorded at incoming inspection canbeused =

for companson in periodic mamtenance and trou-
’bleshoohng and after repalrs or ad]ustments

48 TEST PROCEDURES

B followmg tests understands how to operate the

rformmg the |

spec1f1ed test equlpment

in general terms. For example, a test might require
that a spectrum analyzer’s resolution bandwidth be o
set to 100 Hz; however, the txme per division set- -

“ting would not be specified and the operator would -

set that control so that the analyzer operates
correctly ‘

410, Ttis also assumed that the person performmg' ,

the tests will supply whatever cables, connectors,
and adapters are necessary. The Test Accessones_

~ table in Section I lists the requlrements for some of
‘.-these1tems o - AV

4- 11 Unless otherw1se spe01f1ed set the followmg-
controls as shown - :

COUNTER ..... o _INT NORM .

METER, ..... RF LEVEL
LINE. ..... P O ON-
N MODULATION LEVEL ....... .....Fully cew.
A PULSEWIDTH..“.‘..’..Fullycw
 PULSERATE........Fulycw
" MODE..........AMINT1000
. . 'PEAK FM DEVIATION . .5 kHz
FREQUENCY: RANGE......... ,".0.5-—1'MHz‘
T .. TUNE. .. oo Fully ew
- SN ' FINE TUNE . .+ ... .. .Centered
OUTPUT RANGE Switch. . ........ +10dBm
.+~ BANGE Vernier ........... Fully cw
RF ONJOFF ...ovovinene .ON

»Use FREQUENCY FINE TUNE in eonjunctlon

with FREQUENCY TUNE to set whatever fre-

. quency is requxred

CAUTION

| ’1 avozd the posszbzlzty of damage to
- tesl‘ Equzpment read completely through . .
 each’ test before starting it. Make any °
-preliminary control settmgs necessary
- for correct test equipment operation.

‘Equipment - settings, | .
- other than those for the Model 8640M are stated
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PERFORMANCETESTS .. ' - ‘

g 4-12 BASIC FUNCTIONAL CHECKS

“ DESCRIPTION A mmlmum of test equxpment 1s used to check the overall basic fdnctions of the signal

generator
EQUIFMENT: . L
T Q ,L S Tab|e41 Recommended Test Equnpment (Basnc Functuonal Checks)
Instrument Type cntlcal Speclflcatlons | Suggested Models
AC hVoltmetef .' | Accuracy: +1%at 0.7 Vrms _y | HP 400E, or |
o . | o | HP 34740A/34702A, or |
| ~ HP 3490A | ‘
7 Frenpuency Coudtexj | Range: 10 MHz . HP 5326C Option 010, or
- ' Accuracy <0 1 ppm | "~ | HP5382A Option 001 o
| Power Meter - - - | Frequency Range: 10 MHz - HP 435A/8482A; or
| K ‘ to 1.5"GHz '. b HP 432A/478A
e Max Input Level: 10 dBm T
Accuracy: *1% o
,Spe‘ctruni‘ Analyzer | "Ranée: >100MHz - HP 85583/1820, or
.| Resolution Bandwidth: | 'HP 8553B/8552A/141T,
>100 kHz to <3 kHz - or |
"‘Log and linear display HP 651B. .
 Test Oscillator - | Range: >10kHz | HPV 204D, or HP 651B 3
| : ~ Output: >1 Vrms into 60082 IR . 1,

- PROCEDURE: 1'.‘ Set the Sl;mal Generator’s controls as s follows: Return the contnols to these mltlal
| ’ s settmgs be fore startmg any se(,tlon W1th1n the check ' |

COUNTER. . ... .. ... .INTNORM
METER . . . . . +. v o« v .. ... MOD
.,,'LINh ... .. ... ... ON :
MODULATION: LEVEL . . . .. . . . . Fullycew.
B PULSEWIDTH .. . . . . Fullycw
PULSE R.ATE .« . ... Fullyew
MODE . . . OFF '
S PEAK FM DE"IATION . 5 kHz
7FREVQUEN_CY: RANGE . . . .. . . . 05—1MHz E
Co TUNE. . . . . . . . . Approximately centered
FINETUNE . . . . . . Approximately centered
- IOUTPUT RANGE Sw1tch e .o .. +10dBm .
. RANGE Vermer . . . . . Fullycw
R¥F ON/OFF . . . . Lo . ON'

) | ' ,
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4—12 BASIC FUNCTIONAL CHECKS (Cont'd)

2. Prehmmary Checks (z:efer to Qtep 1 for mltla] control settmgs)

| ,a.’ Set LINE sthch to OFF. The panel meter should read exactly O when
| ‘ ‘v1ewed dxrectly from the front. S | |

b. '-Set LINE sw1tch to ON The lamp above the sthch should light. | | Y
c. T he fan should be operatmg | | |

d - Every six mmutes ‘the elapsed tlme meter should produce an audlble clic k
- and the HOURS total should mcrement by one each hour ' ‘

e. Set PEAK FM DEVIATIOV to 10 kHz and MODULATION MODE to
FM INT 400 The REDUCE annunclator should light. .

f. Set PEAK FM DEVIATION to 5 kHz and MODULATION LEVEL fully ew.” "
" The REDUCE annunciator should light. Return MODULATION MODE to
OFF and MODULATION LEVEL fully ccw | .

| 3 Counter and Frequency Checks (refer to step 1 for initial control settmgs)

a. Measure the flequency of the RF OU’I‘PUI‘ with an accurate 1 Hz rebolutlon
‘_ counter The frequency should agree on both counters to £20 ppm * 1 |
count For example if the generator is set for a readmg of 0.70000 MHz on

. ‘ ! | | o its counter, the. extemal counter should read k:etween 699 985 and 7 00.015Hz.
‘b.  Set FRDQUENCY RANGE and COUNTER as 1nd1cated below The tocatlon
~of the decimal pomt should be correct as shown | | oo
FREQUENCY nAmsg (MHz) | COUNTER | - Decimal P.c.i,nt_v w
128-1024 | INTNORM | © X X X XeX X
16128 o INT NORM X X XeX X X
~ 1-16 .- | INTNORM X XoX X X X
0.5-1 | INTNORM XX X X X X
XXX XXX

05-1 . | INTX10 |

c. At the last settmg in b tune FREQUENCY TUNE fully cw. The OVFRFLOW
annunuator should be on.

d. . Using FREQUENCY RANGE and TUNE controls check each dlsplay digit for |
' proper hghtmg of the LEDs | . | :

o , - e. - Set COUNTER to INT NORM then to LOCK The dlsplayed count should be
! . o S | steady and the dlsplay should not blmk

f. 'Rotate FINE TUNE one-quarter turn CcW. 'I’he dlsplay shou]d remaln un-
- changed, : ‘ |

.' L ', o g ‘.,'V,Rotate. FINE TUNE One'-half turn ccw. ’The diséla& should remain unChanged.
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4 12 BASIC FUNCTIONAL CHECKS (Cont'd)

. h.

" play should blink.
";,‘Set COUNTER to EXT 0—10 FREQUENCY RANGE to 0. 5*—1 MHz, TUNE to
~ fully ccw position, FINE TUNE centered, and OUTPUT RANGE sw1tch to
. .0 dBm. Meter switch to RF LEVEL and OUTPUT RANGE vernier adjusted

to —5 dBm on meter. Connect:RF OUTPUT to COUNTER INPUT. Counter,
“should read 0. 450 MHz or less (but not all, zeros) -

." Rotate FRFQUENCY TUN E to fully cwW pos1t10n Counter should read
"1, 07 MHz or greater . L

'as indicated below and note frequency displayed for COUNTER set to both

“cept for the number of sngmflcant digits dnsplayed should be the same for both

Contmue as in the precedmg step except set EXT range to 10 550 ‘Compare

| Set FRFQUENCY RANGE to 256—512 MHz and 'tune to: 550 MHz. Counter
should read 550 MHz w1th COUNTER set to EX’F '0—550 g

“through the range 355——357 MHz Thls is relay sw1tchmg of the hlgh band

filters.. | o | ( , L L

PER’FOR'MANC‘E'TE'S'TS L T

Rotate FREQUENCY TUNE one-half turn Phase loek should break and dlb- |

'
{

%et FREQUENCY TUND for dlsplay of 0 500 MHz Set FREQUEN( 'Y RANGE
EXT 0—10 and INT NORM. The frequency should be correct as shown and ex-

counter modes. - ’

FREllUENCY RANGE(MHZ) | Countor Reading (MHz)
05——1-. o ,' | 0.500
1—2 . 100
2—-4 + 200
4-8 1o 4.00
g—-16- = o 8.00

the counter readmg for COUNTDR set to both EXT 10-—550 and INT NORM

"FREQUENCY BANGE(MHZ) 1o Counter Readmg(MHz).

8—16 o . 800
16-32. . | 16.0
32—64 S - 32.0

. 64—128 640

128256 . . | 128

256512 . - | 256
512—1024 o 256(LX’]‘) 51?(1N'I‘) B

Tune frequency to approxlmately 345 Mdz Slowly rotate FREQUENCY
TUNE in a cw direction. A faint but audible click should be heard when tuning

44
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4 12 BASIC FUNCTIONAL CHECKS (Cont'd)

4

Meter and Modulatlon Osclllator Checks (refer to step 1 for mmal control sottmus).

-

ai

a.

Set MODULATION MODE to AM EXT AC and LEVEL fully cw, and METER

" t0 MOD. Connect a test oscillator to MOD INPUT through a BNC tee. Con-

nect-an ac voltmeter to the tee., Set test oscillator to 1 kHz and 0.70% Vrms

~ as read on the voltmeter The generator s front panel meter should read be- |
{ veen 9.6 and 10.4. - ‘

| Disconnect test osc1llator and voltmeter Set MODULATION MODE to AM

INT 1050. Connect high impedance external counter to MOD OUTPUT. The

. counter should read between 950 and 1050 Hz. Record thls frequency for
future reference. .

950 _ 1050Hz

| Set MODULATION MODE to PULSE INT. Set PULSE RATE fully cwW; |
" counter should read greater than 5 kHz Set PULSE RATE fully cew; counter

| should read less than 50 Hz.

.‘ 0utput Level Chef‘ks (refer to step 1 for 1n1t1al control settings):
. Set FREQUENCY RANGE to 32—*64 MHz FREQUENCY TUNE to 50 MHz,

and METER to RF LEVEL. Connect a power meter to RF OUTPUT and set

' OUTPUT RANGE vernier for a front panel meter indication of —1 dB The
\ ‘power meter should read between +8.5 and +9.5 dBm.

" Reduce OUTPUT RANGE vernier to --7 dB as read on the panel meter The
'power meter should read between +2. 5 and +3.5 dBm ‘

. ’Retum OUTPUT RANGE vernier to +9 dBm as read on the power meter. Tune

across all frequency ranges for which the power sensor is specified and note

' maxrmum and minimum level varlatlons The level should be between +8. 0
N and +10 0 dBx. | .

- AM dnd Pulse Checks (refer to step 1 for mltlal control settmgs)

Set. FREQUENCY RANGE to 64—128 MHz, FREQUENCY TUNE to 100 MHz

- and OUTPUT RANGE switch to —40 dBm (with vernier fully cw) Connect
‘RF OUTPUT to the input of a spectrum analyzer '

Set analyzer centrols to dlsplay the 100 MHz signal with 100 kHz or greater

,.resolutlon bandwrdth linear vertical scale, 5 to 20 kHz of display smoothing,

and zero frequency span width. Check that the signal is peaked on the dlsplay

- and adjust the vertical sensitivity for 4 divisions of detlection. '(Also ensure
| vthat the base lme w1th no 51gnal is.at the bottom hne of the dlsplay )

' Set MODULATION MODE to AM INT 1000 Ad]ust MODULATION LEVEL L

for a panel meter reading of 50%. The peak-to-peak amplitude on the dlsplay

. should be between 3.6 and 4.4 divisions.centered about the fourth dmsnon
| from bottom The waveform should appear undlstorted | o
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7 412, BASIC FUNCTIONAL CHECKS (Contd)

T 74 set MODU-LATION MODE to OFF Set ahaiyzer resolution ban'dwidth to o
- 100 kHz or greater and no display smoothing. ‘ |

e " ‘Chec‘k»tl‘lat signal is peéked and at ‘fc)urth‘division‘. ‘Set MODULATION .
: MODE to PULSE INT.. The level of the flat part of the pulses should be be-
tween 3.5 and 4.5 divisions. . - ,

f.  Set MODULATION MODE to OFF. Adjust analyzer to view the 100 MHz
~ signal in smallest resolution bandwidth-and frequency span that is reasonable,
" and set vertical scale to 10 dB log per division. Step OUTPUT LEVEL switch
down in 10 dB steps and check that the output signal decreases in 10 dB steps
“to the lowest visible level on the analyzer (R =

7. FM Check (refer to Istép 1 for initial control settings):

. : | ‘a ‘Set FREQUENCY TUNE to 1 MHz, and OUTPUT RANGE switch to —40. -

v " 'dBm. Locate signal on spectrum analyzer. Adjust analyzer for full-scale de-
| ' | flection of signal with 10 dB log per vertical division, 100 Hz resolution band-

width, and 500 Hz to 2 kHz frequency span per division. (If 100 Hz resolu-

- tion bandwidth is not available, see steps ¢ and d.) I

b. Set MODULATION MODE to' FM INT 1000 and increase PEAK FM DEVIA-
| ~ TION vernier for'a panel meter reading of 2.4 kHz (note that the carrier de-
" . creases as peak deviation increases), The carrier signal should be down |
' - greater than 18 dB from its original level (which corresponds to a peak devia-
tion accuracy of £10%). - ' o
, ‘ NOTE |
' To obtain a more accurate measurement, adjust PEAK FM .
- 'DEVIATION vernier for a carrier null. The panel meter should .
read 2.405 times the modulation rate measured in step 4b .
(+10%). - The above steps may also. be repeated for other carrier
'fr_equehm’es. | | o

e.  If a spectrum analyzer Qvith 100 Hz resclution bandwidth is not available, set
FREQUENCY RANGE to 4—8 MHz, FREQUENCY TUNE to 8 MHz; and
OUTPUT RANGE switch to —40-dBm. Locate signal on spectrum analyzer.

~ Adjust analyzer for full-scale deflection of signal in the 10 dB log per -
" vertical division setting with 3 kHz resoltuion bandwidth and 20 kHz fre- .

quency span per division.
‘d.  Set an external audio oscillator to 1 Vrms at 10 kHz, conriect to MOD INPUT, .

- and set MODULATION MODE to FM EXT AC. Set the 10 kHz frequency o
- . with a counter. Set PEAK FM DEVIATION switch to 40 kHz and increase

PEAK FM DEVIATION vernier for a panel meter reading of 24 kHz (note

that the carrier decreases as peak deviation increases).: The carrier signal

should be down greater than 18 dB from its original level (which corresponds
_ to a peak deviation accuracy of +10%. . | |

46 |
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. PERFORMANCE“TESTS
Mzi BASIC FUNCTIONAL CHECKS (Cont'd) R
’.‘.r: o | S o Table42 Record of Basnc Functmnal Checks
Sep | . . .Descriptlo'n', R | SRV,
2 Prellmmary Checks o o
a. . Meter mechanical zero R ‘ [ ———
b. LINEON/OFF lamp ~ - ‘ e - |
¢. Fan , | . B : A
d.  Elapsed time meter ' | L S
e. - REDUCE annunciator (switch) e \ e
f.  REDUCE annunciator (vernier) —
3. ~'Counter and Frequi'tency Checks
a. ' Frequency accuracy o ,
b. . Decimal point " I C | ——
‘c.  OVERFLOW annunciator -~ I -—
d.  Frequency display LEDr o S : ‘ 1
~e..  Phaselock achieved . . Y
f.  Phase lock range o ', D —
g ' Phase lock range o ' ‘ T —
h.  Phase lock broken | | ‘
i.  Low frequency range .. S " . e
" j. . High frequency range . o —
'k 'Range check and counter sensmwty 0 5-—-16 MHz ' ; e
L Range check and counter sensitivity 16—-1024 MHz ' —
m. . Cm..nter hlgh frequency sensitivity =~ - P
.n., High-band/low-band switching - - |
4. | Meter and Modulation Oscillator Checks
P 1 a. Panel metér dccumr‘y C o fl | . ——

~b. © Modulation oscillator frequ#ncy accuracy — sinewave
c.  Modulation oscnllator,frequency accuracy — pulse

5  Output Level Checks

a. = Output lével accuracy +9 dBm S . e | : . . .__;_.;___
b.  Output level accuracy +3 dBm - e
¢.  Output level flatness R o —

6. | AM and Puise Checks

c. AM accuracy and distortion
~e.  Pulse level accuracy

. { f. © QOutput attenuator
7. | FMCheck
b. ‘or d. FM accuracy B

" ,..,.mmm..v.‘nm\vummwﬁﬂﬂ&{ﬁ'fﬁﬁ
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PERFORMANCE TESTS

'Model 8640M

4-13 FREQUENCY RANGE TEST

SPECIFICATION .Range: 500 kHz to 5} 2 MHz in 10 octave ranges (to 1024 MHz with external frequency

~ doubler).
Ranges and Range Overlap: Ranges e

xtend approxlmately 10% below and % above the
\ nomlnal frequency ranges shown below, o | '

FREQUENCY BANGES (MHz) -FREQUENCY RANGES (MHz) -
. : (with overlap) |

0.5—1 10.45—1.07
1—2 0.90—2.14
1 2—4 1.80—4.29

4—8 3.60--8.59
8—16 7.19-117.1
'16—32 14.4—34.3
32—64 28.8—68.7

. 64—128 57.5—137
128--256 115275
256—512 - 230~550

' External Doubler Range

5121024  460—1100

DESCRIPTION: | The frequency range is verified by usmg the generator s internal counter to indicate the
. frequency at the high and low end of each range. The Coun'er External Sensivitity -
Test ( paragraph 4-31) can be performed to verlfy the acteal axistenc e of a signal dt the IR

'output for each range

PROCEDURE: 1. Set Signal Generator controls as follows:

- COUNTER . . .
", MODULATICN MODF
| FREQUENCY: RANGE
‘ TUNE . .
FINE TUNE

2.  Note dlsplayed frequency for each FREQUENCY RANGE Set FR EQUENC |
TUNE tully cw and repeat. For each FREQUENCY RANGE settmg, the frequency

INT NORM.
. OFF /
. . 0.5—1 MHz
Fully ccw

Approxrmately eentered

should be w1thm the hmlts qhown below.

FREQUENCY RANGES (MHz) Low End (MHz) High End (MHz)
0.5—1 0.45 | 1.07.
1-2 090 | 2.14
24 1.80 | 4.29
4-8 3.60 | 8.59 _
816 719 | 17.1 __
1632 144 | 343 _

(continued on next page) .

4.8
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| PERFORMANCE TESTS

4-13. FREQUENCY RANGE TEST (Cont'd)

FREQUENCY RANGES (MHz) |  LowEnd (MHz) | ~ High End (MH2)
3264 o 288 | 681
64—128 ‘ ' 57.5 137
128—256 - | 115 | 2715
256—512 . . 230 550
512—1024 ] __460* | 1100%
*Actual frequency output is 230 MHz {low end) and 550 MHz (high end)

414, HARMONEC DISTORTION TEST

SPECIFICATION | Harmomcs (at 1 volt +10 dBm output range and below)
' ~ 0.5to 512 MHz >30 dB below carrler (dBc)

DESCRIPTION:  Harmonics are rneasured w1th a spectrum analyzer as the Signal Generator frequency is
' “tuned from O 5 to 512 N'Hz - ,

* EQUIPMENT:  Spectrum Analyzer ... ... . HP8554B/8552B/141T

"PROCEDURE: 1. Connect Slgnal Generator RF OUTPUT to spectrum analvzer mput after settmg |
B o generator(ontrols as follows:

COUNTER . . . . . . . .. . INT NORM

- METER . . . . .. .. . RFLEVEL
" MODULATION MODE . . . . . OFF = .
FREQUENCY: . RANGE . . . . 0.5—~1MHz |
~ TUNE. . ... 05MHz
OUTPUT: RANGE Switch . . . +10dBm |

RANGE Vermer ... Meter reads‘ +3 dB

2. Set spectrum analyzer input attenuatlon to 40 dB (use an external attenuator 1f
" necessary). Set analyzer resolution bandwidth, frequency span per division, cen-
ter frequency controls and Signal Generator FREQUENCY RANGE control as.
listed in the following table. For each FREQUENCY RANGE setting, tune FRE-
QUENCY TUNE across range beginning at high frequency end and note level of
harmonics with respect to the fundamental. Harmomcs should be within the
hmlts shown |

49
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‘Model 8640M

- Performance Tests
PERFORMANCE TESTS
4-14. HARMONIC DISTORTION TEST (Cont'd) -
~ Spectrum Analyzer Sig. Gen.
, ' | . Harmonics
" Frequency |  Center Resolution FREQUENCY (dB down
Span per Division | Frequency . Bandwidth RANGES from
" (MH2) (MHz) (kHz) (MHz). | fundamental)
1 0 100 0.5—1 . 30
2 0 100 1-2 | 30
5 0 300 2—4 30 _
10 0 300 4-8 30
10 50 2. 300” : 8—16 30 -
20 100 =300 '16—32 - 30 —_—
50 . 250 > 300 32-64 | 30__ ,,
100 - 5600 =300 64—128 0o__.__
100 600 = 300 128—256 30
100 - 700 > 300 256512 30

- 4-15. | SINGLE SIDEBAND PHASE NOISE TEST 3

SPEbIFICA’I‘ION SSB phase noise at 20 kHz offset from carrier:
[averaved rms noise level below carrier (dBc

256 MHz to 512 MHz:

- DESCRIPTION:

>115 dBc at 550 MHz.

) stated in a 1 Hz bandw1dth]
>125 dBe from 230 to 450 MHz mcreasmg lmearly to -

‘0 5 MHz. to 256 MHz: Decreases approx1mately 6 dB for each d1v1ded frequency

range until it reacheq SSB Broadband Noise Floor of > 130 dBL

Phase noise 1s measured w1th a soectrum analyzer
. mixer are used to down-convert the test Signal Generator’s CW signal to 0 Hz (the

two signal generators are phase locked together). Then the spectrum analyzer meas-

A reference signal generator and a

ures SSB phase noise at a 20 kHz offset from the camer

NOTE

Thzs test measures the total SSB phase noise of both generators
" Therefore, the reference signal generator must hdave SSB phase
noise that is less than or equal to the. speczfzcatzon for the test

- generator.

i ‘V - .
————————————— -

410
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| PER FO.RMANCE TESTS

4-15 SINGLE SIDEBAND PHASE NOISE TEST (Cont’ d)

R ERENCESIGNALGENFRATOR 0d8
- . STEP
- ATTENUATOR™

10& QQ @ @ Ar ouThUT

), MIXER
'MODEL 8640M (UNDER TEST) X L
o [T o2 . , ' |Npuﬂ run(n ' N )
‘ Tr ‘ ’ ndB
S ' R e . |
{{OO@”O@”O'H S 41 . | ___| AMPLIFIER
T RF OUTPUT o | o o -
o — o S AUDIOSPECTRUM ANALYZER |
- — J_ e e e —— ' {f",' wput )
- " 0SCILLOSCOPE j
' | . | ' ' pY |RedSmA.
o NOI SE PHASE LOCK CIRCUIT | )
| WITH POWER SUPPLY) [TOATTEN
| DT | .
ERTIC a N
| o e ? SR
T( SCOPE ——
| |
L _

Figure 4-1. Si'ngle Sideband Phase Naise Test Setup

EQUIPMENT: - Reference Slgnal Generator . .. . HPB8640A
‘ - Mixer . . . . . . . . HP10514A"
10 dB Step Attenuator . ... . . HP355D
40 dB Amplifier . . . . . . . . . HP 08640 60506 .
Oscilloscope. . . .. . . . . . . HP 180(‘/1801A/18.‘3.'.OC
Spectrum Analyzer . . ... . . . HPB8556A/8552B/141T
' N01se Phase Lock Circuit . . . . . HP 08640-60504"

PROCEDURE: 1 - Connect equlpment as shown in Flgure 4- 1 after eettmg t;est blgnal Generator s
: o - controls as follows: \ . | o

COUNTER; . I‘NTNORM

- METER ... ... ........RFLEVEL"
"'MODULATION LEVEL . ... .. ... Fulycew
- MODE . . .. . OFF

] S - PEAK FM DEVIAT[ON . . b kHz |
‘FREQUENCY‘:' RANGE . . . . . . . . . 256—512 MHz
, TUNE ... . . . ... .. 550MHz
. OUTPUT ‘RANGE. Sw1tch R L1 dBm
| RAN(:E Vermer . C e e e Fully cw

2. Set analyzer s mput level control to —40 dBm, resolutlon bandw1dth to 1. kHz,
* dBm/dBYV control to dBm 50 ohms, span width per division: (scan width) to -
5 kHz, and center frequency controls to 20 kilz. Set msplay referen(,e level

v




Pe;formanée TéSts ST o I ,, o ; | o Model 8640M

'PERFORMANCE TESTS I “
4-15.  SINGLE SIDEBAND PHASE NQ!SE TEST (Cont"d). - | |
| | to —40 dBm (at 10 dB per di\}isiOn); 'Using analyzer’s. 20 kH,z‘ markers, meas-
ure and note 20 kHz on the display. - . .
3. . Set oscilloscope’s volts/div control to 0.02 and time/div control to 50 us"; set

the input to measure dc. ‘Set- 10 dB step attenuator to 80 dB. Set 40 dB amp-
lifier’s input impedance switch to 50 ohms. S o

4. Set réferen(:e signal generator for a 549.98 MHz, CW signal at +13 dBm (i.e.,
20 kHz below test generator’s frequency). Fine adjust its frequency for a 20 kHz
~ signal on analyzer’s display. Adjust analyzer’s display reference level controls so
that the 20 kHz signal is 4.3 dB below the top (reference) graticule line.

NOTE . o
The correction factors for this measurement are as follows:
o The DSB to SSB transfer is —6 dB because the mixing
"~ process translates two correlated 1 kHz BW portions of
 the noise into the 1 kHz BW of the analyzer — giving
" twice the effective noise voltage. | - -

b. +2.5 dB because noise is average detected after'logging. 1

¢.. —0.8dB. Effective noise BW is 1.2 x 3 dB BW which gives
—0.8 dB —10 log (actual 3 dB BW/nominal 3 dB BW)." . , ’

Summing of correction factors gives —4.3 dB—10 'log (actual |
~ 3dB BW/nomina“I ‘3 dB BW) or approximately —4.3 dB £1 dB.

5.  Phase lock the generators by setting test generator’s MODULATION MODE switch
to FM EXT DC and by tuning reference signal generator to 550 MHz (i.e., for a
- difference frequency of 0 Hz). Monitor phase lock on oscilloscope, checking that
mixer’s output is 0 Vdec (if it is not, fine tune reference generator until it is).

" 6. Set analyzer’s display smoothing (video filter) to 10 Hz, Set step attenuator to
- 0dB. The top (reference) graticule line on analyzer’s display represents 110dB/
~ \/Hz below carrier level (the transfer from a 1 kHz BW to a 1 Hz BW is 30 dB).
The avérage noise level on the display should be >5 dB below top graticule line at -
20 kHz (i.e., >115 dB below carrier). | - | g
= s | 5 dB

"NOTE

Set oscilloscope to check fbr possible line-related‘signals in 3
test setup. They should be <10 mVp-p. | S | |

7.  Set test Signal Generator to 450 MHz and MODULATION MODE switch to OFF.
Set reference signal generator to 449.98 MHz (i.e., 20 kHz below the test genera- .
tor’s frequency). Repeat steps 2 through 6. The average noise level on the display

.. should be >15 dB below top graticule line at 20 kHz (i.e. > 110 dBe). '

\ ' i 0
i , )

 “See Hewlett-Packard Application Note 150-4, Spcciyum Analysis — Noise Measurements. ..~ 4 ' : .
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4 16 SINGLE SIDEBAND BROADBAND NOISE FLOOR TEST

SPECIFICATION SSB Broadband Noise Floor at maximum outp 1t vernier and greater than 500 kHz of -
set from carrier: (Averaged rms noise level beiow carrier stated inalHz bandwui un.)

0.5 to 512 MHz ) 130 dBc.

A Spectrum analyzer is used to measure the broadband noise floor (a reference 51gna1
generator and a mixer are used to down-convert the test Slgnal (zenerator s RF output
and noise to within the range of the spectrum analyzer). A reference, level is set on the -
analyzer with a 5 kHz signal, the signal is changed to 500 kHz and removed from the
analyzer w1th a fllfer, and the brradband noise floor is measured.

* ‘ AUDIO SPECTRUM ANALYZER

DESCRIPTION:

SEFERENCE SIt;NAL‘ QENERMOR | - 10 dB
ATTENUATOR . .

|

m— — o - . .
2 INPuT Y {

{ OUTPUT ‘ '
15 kHz L
LPF 40 dB T‘\MPLIFIER o

RE QUTPUT . " - o . L

g INPUT

AF
ouTPUT

MODEL 8640M (UNDER TEST)

lizseloste
QC ) L

\®)

~ Figure 4-2.' Single Sideband Broadband Noise Floor Test Setup

| Reference Signal Generator . . . ... . HP'8640A
. Mixer . . . “ +« . . . . . HP10514A
15 kHz Low-Pass Fllter - . CIR-Q-TEL 7 Pole
10 dB Step Attenuator . HP355D - |
40 dB Amplifier . . . HP 08640-60506
" Spactrum Analyzer . . . HP 8556A/8552B/141T

EQUIPMENT:

PROCEDURE:' 1. Connect equlpment as shown in Flgure 4 2 after setting test Slgnal Generator ]

~ controls as follows

COUNTER . . INT NORM
METER . . . . ... . . RFLEVEL
MODULATION MODE . . . . . OFF |
FREQUENCY RANGE . . 256—512 MHz
TUNE . . 500.000 MHz
OUTPUT 'RANGE Switch . —10 dBm
-RANGE Vermer . . Fully cw

2 Set 10 dB step attenuator to 80 dB. Set reference signal generator for a 500.005
MHz (i.e., 5 kHz above the test generator’s frequency), CW signal at +13 dBm (out-
put vernier maximum cw). Set 40 'dB amphfner s input lmpedance swrtch to ‘

50 ehms

S A 'Set spectrum analyzer S resolutlon bandw'dth io 1 kHz set input level control to : ,
—40 dBm and dBm/dBV to dBm 50 ohms, and adjust frequency controls to set the .
5 kHz dificrence frequency in the center of the dlsplay -Set analyzer’s dnsplay ref-

.
Ve

\
\\\\\\

PR 1%
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PERFORMANCE TESTS

4 16. SINuLE SIDEBAND BROADBAND NOISE FLOGR TEST (Cont'd)

. ‘erence level controls for ]O dB per division with the 5 kHz dlfference sngnal 1 3013 8

from the top (reference) gratncule lme on the dlsplay

NOT E

The correctzon factors for thts measurement are as follows

“a. The DSB to S.SB transfer is —3 dB. because the mixing process
. "translates two uncorrelated 1 kHz BW porttons of the noise
" into the 1 kHz BW of the analyzer = gwmg V ’2 times the
effective noise voltage L

b. +2.5dB because noise is average detected aftermg logglng

- ¢ —0.84dB. E/fectwe nozse BW is 1.2 x 3 dB BW which gwes
‘ '—0.8 dB—10 log (actual 3 dB BW/nominal 3 dB BW) !

- Summing the correction factors gives —1.3 dB 10 log (actual |
3 dB BW/nominal 3 dB BW) or approxzmately 1.3 dB +1 dB.

- Change reference slgnal generator S output frequency to 500 50 MHz Set 10 dB

step attenuator to 0 dB. 'Set analyzer’s display smoothing (video filter) to 10 Hz. ’
The top graticule line on analyzer’s dlsplay represents —110 dB (the transfer from .

" a1l kHz BW to a1 Hz BW is 30 dB). The average noise level on the display sho ald |
be >2O dB below the top gratncule hne (i. e., >130 dB below carrier). .

k/‘ o 7. ' ZOdB

, NOTE

_;If the test generator appears to be out of spec:ftcatzon check for . .
excessive noise in the test setup by disconnecting the test genera-
tor. The noise le"el on the analyzer s display should decrease at

- ‘least 10 dB. » \

- 417. RESIDUAL AM TEST

SPECIFICATION Resndual AM (averaged rms): .

Post-Detectmn Nonse Bandwndth

WMHztodkz | HwIs kl-lz‘,".

o >80dBetypieal >70dBe

N ISee‘Hewl‘ett-Packax:d Application Noie 1 50—4. Speetr-jxa Analysih.}-}' Nblse Measurements.
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| PERFORMANC,‘E‘TES:TS |

" 417. RESIDUAL AM TEST (Cont'd)

. DESCRIPTION:

. EQUIPMENT:

. PROCEDURE:

"An rms voltmeter is calibrated with a measured amount of ampiitude medulation from
“the Signai Generator. Then the AM is removed and the generator’s residual AM is read
" directly from the voltmeter. Residual AM is measured only for a 20 Hz to 15 kHz post-
" detection noise bandwidth since any out-of-tolerance condition for it will also be out
" of the typical range for a 300 Hz to 3 kHz bandwidth.

RMS VOLTMETFR

=

MODEL8&dOM | B

| = el _nll o AMggL_:jFBIER- |
\lgeoeggl| 1o
e " : » |

- 3
| RF OUTRUT

| . omecror
INPUT . i
| 1kQs

15 kHz ‘LPF‘ ‘ TEE

) | Figure 4-3. Residual AM Test Setup

" RMS Voltmeter . . ... . - -
~ Crystal Detector . . . © .

15 kHz Low-Pass Filter (LPF) . .. ... .
40 dR Amplifier . . c e .

50 Ohm Load . . . .
1k Resistor. . . . . .

. . HP 3400A
.. HP 8471A

CIR-Q-TEL 7 Pole

. . HP465A
. . HP11593A =
. HP0757-0280

-1, Connect equipment as showh '_in, Figure 4-3 .(v'vith‘ the éeh‘erator connected to the

~ rms voltmeter through the detector, amplifier; 15 kHz LPT, and across the 50 ohm
~ load). Sét Signal Generator’s controls as follows: o - .

" COUNTER . . . . . . ..
CMETER. . . . . . . . .
MODULATION: LEVEL

MODE . . . . .
. 256-512 MHz
. 500 MHz

~ FREQUENCY: RANGE

TUNE . . . . I
., +10dBm . |

OUTPUT: 'RANGE Switch .

'RANGE V\etnier{ e

. . INTNORM
.. MOD

Fully ccew
AM INT 1000

Fully cw . -

5. Slowly turn Signal Generator’s MODULATION LEVEL control clockwise until its

. ‘panel meter indicates 10% AM. Note voltmeter reading in dB.
- 3. Set;igen.efator’.sl MODULATiON MODE switch to OFF. Residual AM should read
.. >50dB below the reference noted in step 2 (i.e., >70.dB down, since the 10% AM,
. afterdetection, is 20 dB below the carrier level). o P o
L A 50 dB_
‘ . . : ' \!.\,“ ‘ !
L ol 415
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- ‘Model 8640M

4 18. RESIDUAL FM TEST

'PERFORMANCE TESTS

SPECIFICATION ReSIdual FM (averap'ed rms)

I’oét-Deteciioh Noise Bandwidth

FREQUENCY

‘CW and up to 1/8 maximum .

allowable peak deviation

- RANGE (MHz) 300 Hz 0H |
‘ o Cto
| ~ 3kHz- 15 kHz
956 to 512 <5 1z, Typical | <50 Hz.

T

Note: Residual FM is measured on the 256—~b12 MHz range and not

locked. Fox lowet ranges residual FM decreases by approximately

and for 20 Hzto 15 kHz bandwxdth is~4 Hz

_“1 2. for each divided frequency range until limited by the Broadband
. Noise Floor This limit for 300 Hz to 3 tHz bandwidth is X1 Hz

DESCRIPTION: - A trequency meter is used as an FM dnscnmmator to measure FM dev1atlon (a reference
| ‘signal generator and a mixer are used to down-convert the test Signal Generator’s RF

output to within the range of the discriminator). The discriminator output is filtered

“and amplified and then measured with a voltmeter.  The voltmeter readmg, in mVrmb ,

is proportlonal to the rms frequency dev1atlon of the res1dual FM |

“Thts test measures the total rebzdual FM of both generators Therefore
the reference generator must have reszdual FM that is less than or equal
to the specification for the test generator Residual FM is measured

~only fov a 20Hzto 15 kHz post- -detection. noise bandwidth since any

: out-of tolerance condition for it will also be out of the typical range

NOTE

for a 300 Hz to 3 PHz bandwzdth

REFERENCE SIGNAL GENERATOR '

MODEL 8640M (UNDER TEST) -

o1

e

1l

O, @ 1©)

" FREQUENCY METER

\ JJ RE OUTPUT

40,48
AMPLIFIER

TEE

‘Figure 44, Residual FM Test Setup

| gt

‘ 500 LOAD

15 kHz LpF

- 416
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. PERFORMANCE TESTS

418, RESIDUAL FM TEST (Cont'd)

EQUIPMENT: FrequencyMeter .. . . .. . ... HP5210A

FiterKit . . . .. . .. . . . . . . . HP10531A
RMS Voltmeter . . . . . . .. . . . . HP3400A
40 dB Amplifier . . ... . . . . ... . HP465A
 Reference Signal Generator . . . . . . . HP8640A
Mixer . . . .. . . HP10514A
. 15 kHz Low-Pass Fllter (LPF) . . . . CIR-Q-TEL 7 Pole
' 500hmLoad . . . ... ......EHPII593A

PROCEDURE o 1. Connect equipment as shown in Flgure 4- 4 after settlng test Slgndl Generator ]
o | controls as follows: o |

COUNTER . . . . . . . . . . . ... . .. INTNORM ,

METER . . . . . . . . . .. .. . RFLEVEL
MODULATION LEVEL i e 4w v v v+ . . Fullycw
. MODE . . .- . . . FM EXT AC .
| -~ PEAK FM DEVIATION . . ..320 kHz
"FREQUENCY: RANGE . . . . . . ... . . 256512 MHz
| o TUNE. ... .. ... .. 500MHz
OUTPUT: RANGE Switch . . . . . . . . . —10dBm
RANGE Vernler C e e e Fully cw

2. | Install shortlng board in frequency meter and cahbrate it for 1 Vdc (at the output
jack) for a full-scale meter reading. Remove shorting board, prepare a 20 kHz
Butterworth low pass fllter (from fllter kit), and install filter in frequency meter.

3. Set reference srgnal generator for a 500 10 MHz CW signal at +13 dBm.

4. Connect frequency meter to mixer. Set frequency meter s range to 100 kHz and o
" sensitivity to 0.01 Vrms Fme tune either generator for a full-scale meter readmg
- on frequency meter. g ‘

5. © Connect amphfrer to dlscrlmlnator output. Connect voltmeter through 15 kHz
| L™ o amplifier’s output. The signal out of the amphfler is 0.5 mVrms per 1 Hz
‘(rms) of residual FM deviation, and the average voltmeter reading should be less
than 25 mVrms (i.e., <50 Hz (rins) residual FM).

25 mVrms |
| o NOTE | | |
~ Test setup calibration can be checked by setting the test genera-
tor’s MODULATION MODE switch to FM INT 1 000 and PEAK
FM DEVIATION to 5 kHz (as read on parel meter with MFTER
set to MOD) ‘The voltmeter should read 1.77 Wma
| 417

r.m;mm \mmnm
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PERFORMANCE TESTS - I |

419, OUTPUT LEVEL ACCURACY TEST

SPECIFICATION: Range: 10 dB steps and 18 dB "vemier'i)rovide output power settings from +18 to .
| I —145 dBm (1.8V to 0.013 uV) into 5022. | o
- Level Accuracy (total accuracy as indicated on level meter):

B ,.Outp;ut' Level (d_B;"n.)}. |

FREQUENCY |  Using Top 10 dB of Vernier Range Usi"s;:'l"é‘\’lernier

 RANGE (MHz)

+13to 7| -7t0-47 | 4710137 | = +1810-145

05-512 | 2048 | +25dB |  $30dB |  Add+05dB

DESCRIPTION: - The RF level accuracy. for the upper four OUTPUT RANGE attenutor settings is mea-
B | | “sured with a power meter. For the lower ranges, a reference signal is established on a
- spéctrum analyzer display, the Signal Generator’s OUTPUT RANGE switch and the
- spectrum analyzer’s vertical scale log reference level control are stepped together, and
arty amplitude variations are measured on the analyzer’s display. An RF attenuator and
amplifier at the RF OUTPUT are adjusted for analyzer compatibiltiy and best
" sensitivity. . oo - .

 This proceduré useé an :IF.substi‘t‘ution techhique in which the spectrum_analyzerl’s IF .

is the standard. The IF step accuracy should be within +0.2 dB overall. The IF step =
accuracy can be checked using the above technique by comparing a lab calibrated atten-
" uator (such as HP-Model 355D Option H36) with the IF step control at the frequency

of attenuator calibration (e.g., 3 MHz for the HP 355D Option H36).

ey o 0d8 o MR
| apiB SR AWPLFIR  AMPLIFIR
MODEL 8640M

RE p (STEPS) | - weur] {oureur neut ) fouteur ,
2 o N J |
-~ . .‘:%g:»z:u ,:r?,-\',::.:? o Py ,
; 4 v \ E o

sooleclo.

H (7] e
L . UTPU‘T‘_ : -
Ot e NS POWER METER

- - DOUBLE . ,0

et RO n s f .

LR

| SHIELDED
_ (sTEP

CABLE

|

|

'.

i -
|- POWER. .

L

T} ‘
| Figure 45. ﬂutput' Level Ai:cutal;.y‘Test Sethp
 EQUIPMENT:  Spectrum Analyzer . . . . . .. . . . HP 8554B/8552B/141T

‘Power Meter ' . . . . . . . . . . . . HP435A , S
Power Sensor . . ... . .. . HP8482A S Lo

"~ 20 dB Amplifier (2 required) . . . . . . HP8447A
10 dB Step Attenuator . . . . . . . . "HP 365D S SR
Double Shielded Cable (2 required)”. .. . HP. 08708-6033 .. - T .

—
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’ 4 19 OUTPUT LEVEL ACCURACY TEST (Cont'd)

" PROCEDURE:

,COUN’I‘ER T
METER . ... . . .. ... .. RFLEVEL

| 'MODULATIONMODE ... .. .. OFF
FREQUENCY: ' RANGE S

Signal Generator- . | ‘
' . R | Power Meter
| OUTPUT RANGE Parel Meter Reading (dBm)
‘Switch (d Bm) Indication (dB) | |
4100 43 N S X 4150
—2 | +6.0 ____ +10.0 .
- T - +10___ . +50-
x o100 o “25...____._-.__+ 2.5
0 R +3 L0 +5.0
| ~-10 | o+ . | —95__ _ —a45
N : ! '

’ measured on the power meter

Connect equlpment as shown n Flgure 4-5 after settmg Slgnal Generator s controls |
as follows : | |

. “INT NORM-

256—512 MHz

“TUNE . . . 512 MHz
' OUTPUT RANGE Switch .. ..+t10dBm .
| RAN(:E Vermer . . Meter reads +3 dB

. Set power meter s controls SO that it can measure +13 dBm Connect power sensor

to Signal Generator s RF OUTPUT

.

oet Signal Generator ] OU’I‘PUT RANGEL controls for levels (usmg generator S panel

R meter) shown in the table below; verlfy that the level on the power meter is w1th1n
; the specrfled tolerance. A , |

‘Set step attenuator to 70 dB. Set spectrum analyzer center frequency t> 512 MHz,

resolution bandwidth to 1 kHz, frequency span per ‘division (scan widt).) to 0.5 kHz,
input attenuation to 0 dB, tuning stabilizer on, display smoothing (vic' .o filter) to
,100 Hz, and vertical log dlsplay to 2 dB per dmslon w1th a—20 dBm veference level ,

Connect attenuator to generator’s RF OUTPUT w1thout dlsturbmg generator’s: con~
trols. Center signal on analyzer s display. Consider the center horizontal graticule.

. line equivalent to —7 dBm (with a panel meter reading of +3 dB), then with the verti-

cal scale reference vernier control set. the srgnal peak to be equal to the last level

{

. NOTE

f, for example the last power meter readmg was —7.4 dBm, the
vertical scale resolution is. 2 dB/division, therefore, the signal

- peak should be 0.4 dB or 0 2 division below the center ( reference)

 graticule line: R

. 419
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* 419, OUTPUT LEVEL ACCURACY TEST (Contd)
6. Steﬁ Signal Genétator’s OUTPUT RANGE switch and énaly‘zér"s'vgrticél, scale log
reference level control switch as shown in the following table. Verify that the amp-
- litude falls within the specified tolerance. If necessary, use generator’s OUTPUT
- RANGE vernier to reset panel meter © +3dB. R S

: - Signal {Gene.ratorv- o ‘ : Spectrdm Analyzer /
OUTPUT RANGE |  Log Reference Level Display Amplitude
Switch (dBm) ~ Control (dBm) .} (dB)
” —-10 | -20 S w,SetLevevl'
=20 1 =30 . | -2b_. 425
~30 ol =0 25 25
—40 0 -s0 | —25___. 425

" 7. Setanalyzer’s vertical scale log reference level to —10 dBm and reset the 10dB-
step attenuator to 30 dB.. With the ve... :al scale log reference vernier, set the
signal peak to the same level, with respect to the horizontal center (reference) |

" graticule line, as the last measurement recorded on the preceding table.

| | - " NOTE | |
If generator' appears to be out of specification, check accuracy |
of spectrum analyzer’s vertical scale calibration. o

 referer.ce level control switch as shown in the following table. Verify that the

ampl’tude is within the specified tolerance. If necessary, use generator’s OUTPUT
RA?GE vernier to reset panel meter to +3dB. | o

8. St.epy Signal Ge'n'erator’s OUTPUT RANGE switch and}'analyzer"s‘ vertical scale ldg

- Signal Generator |° . L S"pec_t‘rum An’allzyer‘ )
OUTPUT RANGE | Log Reference Level Display Amplitude
Switch (dBm) . | Control (dBm) | - (dB)
- —-/10 o A '—10 | S | ‘ S(‘?t Level -
—50 =20 ~30______ +30
-0 =30 [ =80 *30
-0 | -6 | =80 . +30

-80 | b0 - —3.0__ _+3.0°

, 9. Set step attenuator to 0 dB; set spectrum analyzer’s vertical scale log feference k.
. level to —20 QBm 'Adjust vertical scale log reference vernier to give the same level,
with respect to the center (reference) graticule line, as the last recorded entry on

_ the previous table.

o

o

TP L KL R
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PERFORMANCE TESTS |
¢19 OUTPUT LEVEL ACCURACY TEST (Cont )

o o 10. Set Slgnal Generator and analyzer controls as shown in the followmg table. The
S amplitude levels should be within the specified tolerances. If necessary, use gener-
| ator’s OUTPUT RANGE vernier to reset panel meter to +3 dB.

R ~ Signal Generator o o Spectrum ‘Analyzerl |
- OUTPUT RANGE | Log Reference Level ~ Display Amplitude
Switch (dBm) . | Control (dBm) (dB)
' —80 B | r-QO | S o Set Level \
-0 | =30 | -3.0 __+3.0
. —100 1 —40 - 180 _____+30
S =10 | =800 |30, 430
o - -1200 —60 ~3.0 __ +3.0
11. Set a'lalyzer s dlsplay to 10 dB/lelSlon log. Adjust log reference level vernier to
- set signal to ~-10 dB graticule line (one ma]or division from top of dlsplay) plus :
last recorded entry on prevrous table | :
, ' , : . - ' : NOTE rb ’ | Y .
'[ S If the following step appears to be out of .speczfzcatzon check the
' ‘ ) accuracy of the analyzer S dtsplay with an external caltbrated

attenuator

12. Set generator ] OUTPUT RANGE switch to —130 dBm (adjuqt vernier for +3 dB 1
~ indication on panel meter). The amphtude level 1nd1cated on analyzer S dl%play o
should be within +3.0 dB of the —20 dB gratlcule line (second major lelSlOll from

top of dlsplav)
| - 230 ~———,—4—.~——‘—““17-0 dB

NOTE

The noise level on the analyzer’ s dtsplay should be >10 dB below the o | |
signal level. The signal should drop into the noise when the OUTPUT -
RANGE vermer is turned fully ccw. . .

i

© 420 OUTPUT LEVEL FLATNESSTEST B

o SPECJFICATION: Level Flatness: <+0.75 dB to —1.25 dB from 0. 5 to 512 MI 1z referred to output at
L 50 MHz (tlatness apphes from +13 to —7 dBm and for top 10 dB of vernier range).

" DESCRIPTION: “ Output flatness across each frequency range is measured w1th a power meter

 EQUIPMENT:  Power Meter .. . HP435A o
o Power Sensor . . . . . . HP8482A |

' o
A - . - ~ - NOTE
. X T . o i
- B . . . .
. : R
'
!

The power sensor’s SWR should be <1 2: 1.

. A , T : : N s > .o )
L R ' . X s o . .
LT T . 1 421
o : ' . . . °, . ! Y ]
i . ' o ! ' . ! o )
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4. 20 OU"'PUT LEVEL FLATNESS TEST ((.,ont’d)

: PROCEDURE. 1. " \Connc ct power sensor to generator S RF OUTPUT after settmg Slgnal Generatbr S
o -~ contmls as follows: C | t | |

H‘COUNTER . . .. .. INTNORM

METER . . . . . . . .. RFLEVEL

"MODULATION MODE . . . ... OFF

FREQUENCY - RANGE . . . 32—64MHz
TUNE. . . . . . bOMHz

. OUTPUT: RANGE Switch . . . . +10dBm
RANGE Vernier . . . . Meterreads —1dB

9. Adjust OUTPUT RANGE vernier for a power meter readmg of +9 dBm at 50 MHz.
- Using FREQUENCY RANGE TUNE controls, slowly tune Signal Generator from
512 MHz to 0.5 MHz. On each range, note maximum and minimum power meter

readings in dBm. The overall maximum reading and the overall minimum reading
should both be between +71.75 and +9.75 dBm. .

a2 OUTPUT LEAKAGE TEST

SPECIFI(‘ATION Leakage (thh all unused outputs termmated properly) |
Leakage limits are below those specified in MIL-I- 6181D. Furthermore less than

3 uV is induced in a 2-turn, 1-inch diameter loop 1 mch away from any surface and -
measured mto a 509 receiver. :

I

.DESCRIPTION:,' A loop anterma is held one inch from all surfaces of the Slgnal Generator and any
. . leakage monitored with a spectrum analyzer. The loop antenna is suSpended in a mold-
ing so that when the molding is in contact with a surface, the li.op antenna is one mch

from the surface
' NOTES

The use of a screen room may be necessary to reduce extemal
radzated in terference .

. 'l’o avoid dtsturbmg antenna’s fzeld and cauamg measu mment
error, grasp antenna at the end that has. the BNC connector.

2048 AMPLIFIER

| S (01 - 400 MH2)
MODELBSOM LooP = |
I ANTENNA W oureur srer
[ : - ; . ' . (STEP 1) '
H(Cj[l::] O_LM%]  STEP3L : =TT T
6|0 ‘ '“l Ut A - : ~INPUT a0 K
@oiq@o@po@ @‘ L N -2 . SPECTRUM ANALYZER .

)
|
|

20 dB AMPLIFIER
(400 - 1200 MHz)

{STEP 4)

J
QUTPUT. .
 ISTEP 4)

Flgure 4-6. Output l.eakage Test Setup :

492

‘Model 8640M

— B




Mode18640M». o / o | | | D PerformanceTests"

'PERFORMANCE TESTS -

4 21. OUTPUT LEAKAGE TEST (Cont'd)

ot

| EQUIPMENT: - kOne Inch Loop Antenna .« « .+ .. . HP ‘086.40-60501‘
- - | 20 dB Amplifier (0.5—400 MHz). . . . HP 8447A
20 dB Amplifier (400—1200 MHz) . . . HP 8447B
Spectmm Analyzer . . . . . . . . "HP 8554B/8552B/141T
PROCEDURE: " 1. | Connect equlpment as shown in Flgure 4-6 (with Signal Generator connected to

spectrum analyzer through 0. 5—400 MHz ampllfler) after setting Slgnal Genera—
tor’ s control., as follows

',COUNTER. .. . . . ... . INTNORM

" METER . . ... ......RFLEVEL
.MODULATION MODE . . . .. OFF
FREQUENCY RANGE .. 64—128 MHz
R ~ TUNE. .. .. 100MHz
,4 OUTPUT RANGE Switch .. . . —100dBm |
| RANGE Vermer L. Meter reads +3 dB |

2. Set spectrum analyzer s resolution bandwidth to 30 kHz, input attenuatlon to
0 dB, frequency span per division (scan width) to 50 kHz, scale to log (10 dB p«er
division), scale reference level controls to —50 dBm, and scale center frequency
controls to 100 MHz. Calxbrate the analyzer by using the scale reference leve] ¢ qn '
trols to set the —97 dBm (3 uV) signal from the generator to the —40 dB. gratq*'vxlcl
line on the dlsplay Disconnect generator from analyzer. Install caps on cour-

- ER INPUT and MOD INPUT/OUTPUT. (Internal rear panel AUX RF OU'[‘PUT

- cap assumed to be mstalled )

3. Connect one- mch loop. antenna to analyzer through O 5—400 MHz amplifier. Set .
~analyzer frequency span to 20 MHz per division. Hold end of loop antenna cylin-
der in contact with all surfaces of Slgnal Generatcr. Repeat the test for a 300 MHz
- center frequency. All signals and noise should be below the —~4O dB gratlcule lme
~oon analyzer S dlsplay (below-3 uV) from O 5 to 400 MHz. |

—-40 dB |

4. Replace 0.5--400 MHz amphfler with 400——1200 MHz ampllfler Set analyzer’s
“center frequency controls to 500 MHz; set generator 5 FREQUENCY RANGE
control to 256—512 MHz and FREQUENCY TUNE ¢ontrol to 500 MHz, and .
connect generator to analyzer and calibrate analyzer a3 specified in step 2. Then
reconnect loop antenna to analyzer and hold end of loop antenna cylinderin
contact with all surfaces of generator. Repeat the test for center frequencies of
700, 800, and 1100 MHz. All signals and noise should be below the —40 dB
graticule line on analyzer’s display from 400 to 1200 MHz.
T | o __—40dB

i
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422, MODULATION OSCILLATOR FREQUENCY ACCURACY TEST N l

L SPECIFICATION: Slne Wave Frequency leed 400 Hz, 1 kHz, 5 kHz r5%
| Pulse Rate 50 to 5000 pps. o

DESCRIPTION: The frequency of the sine wave and pulbe modulatlon oscillators is measured w1th an _‘
| external counter ‘ - . \ 4 |

EQUIPMENT: Frequency Counter ; . . . HP 5327C
PROCEDU‘RE:' 1. Connect hlgh lmpedance mput of counter to MOD OUTPUT Jack

| 2. Set Signal Generator S MODULATION MODE sw1tch as shown. Counter should
- read within +5% of frequency settmg

"MODU I.ATlON MUDE Switch Frequency Limits (Hz)
INT AM 400 380420 | BN
CINT AM 1000 © 950 1050 | - - o
INT AM5000 | 4750 5250
3. Set MODULATION MODE switch to PULSE INT. Set PUL“E RATL fully CW. ‘

Counter should read 5000 I-Iz or greater.
| : 5000 Hz

4. Set PULSE RATE fully cew. Counter should read 50 Hz or IEbS \
L som

= .4 23, AM BANDWIDTH TEST.

| SPECIFICATI ON AM 3- dB Bandwrdth

| FREQUENCY RANGES (MHz) 01t050% AM | 50to 90% AM :

05-2 |  20kHz | ‘125kHz
2-8 40 kHz 2 kHz

8—512 | 60kHz 50 kHz

DESCRIPTION: = The Glgnal Genere tor is externally amphtude modulated by a test osclllator The AM is

B | ~ demodulated with a spectrurm analyzer i in a zéro span mode. The demodulated AM,
available at the analyzer’s vertical output, is measured with a distortion analyzer which
is used asan adjustable voltmeter As the test osciilator frequency is lncreased the

decrease in AM depth is noted. o ‘, | L

—_—— ==

424
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4 23 AM BANDWIDTH TEST (Cont'd)
' TEST 0SCILLATOR

| =1 =a7] e ] - 3
(0o {@s_,.._@lo@ﬂ\oﬂl |

MODEL 8640M

‘...4...____v_

" G “~—@ ® @ o O C( |
' o  feoon ' MOD INPUT RF OUTPUT
SPECTRUM ANALYZER R ‘ . ouTPUT - J . :
») (@it . - r— ol DISTORTION ANALYZER * .
| vERTICAL ‘ - ' —
Al outeur 3 ‘ INPUT z e OQ
| 0 @@

Flgure 4- 7 AM Bandwidth Test Setup

EQUIPMENT:'  Spectrum Analyzer .- . . . . . . . . HP 8554B/8552B/141T
SR  Distortion Analyzer. . . . . . . . .  HP33lA
Test Oscillator . . . . . . . . .. . HP 651B
PROCEDURE: - 1. " Connect equlpment as shown in Flgure 4-7 after settmg Signal Generator as
» o follows S | . . .
v | o COUN-T.E R..... ... .. INTNORM
- METER . .. .. .. . .. . MOD
MODULATION: LEVEL. . . . . Fullyccw
" MODE. . . . . AMEXTAC
FREQUENCY: "RANGE ...". . 1-2MHz
TUNE . . . .. 2MHz
, OUTPUT RANGE Sw1tch . . . —40dBm
| ~ RANGE Vernler . . . Fullycw

-2, Set spectrum analyzer resolutlon bandwndth to 300 kHz or greatcr, mput attenua- |
" tion to 0 dB, vertical scale to linear, display smoothing (video filter) to minimum
* (off), and adjust center frequency controls to center 2 MHz signal on display. Set.
‘ R - frequency span to 0; fine adjust frequency controls to peak signal on display. Ad-
b L ~ just vertical reference level controls to bring signal level to approxlmately fourth -
| gratlcule lme from bottom of display. , : -

3 ' Set test oscﬂlator to 1 kHz and 1 Vrms into 6009

~4. " Increase MODULATION LEVEL untll panel meter lndlcates 50% AM. Set dlstor

~ tion analyzer to set level position and adjust set level control for an indication of

0 dB. Increase test oscillator frequency to 20 kHz. Dlstorlton analyzer should in-
dicate a level of within 3 dB. |

N , ‘ Lo : .3 dB
5. Set test oscﬂlator back to 1 kHz Increase MODULATION LEVEL for 90% AM.

Re-adjust distortion analyzer’s set.level for 0 dB. Increase test oscillator frequency.
to 12.5 kHz Dlstortlon analyzer should indicate a level of w1th1n 3 dB.

3 dB

4-25
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423, AM BANDWIDTH TEST (Cont'd) |
| | 6 | ‘Repeat steps 2 thr‘oﬁgh 5 with the Signal Generator set to the frequencies given -
 below. The distortion analyzer should indicate a level of within +3 dB for the test
oscillator frequencies indication. - | |

| - Signal .G‘envervator-' - - Test Osciltator Freqﬂency
' FREQUENCY - FREQUENCY TUNE | for 50% AM | for 90% AM.
 RANGES (MHz)  (MH) ~ (kH2)  (kHz2)
Ces | 8 w0 | om0
8-16 . 16 | eo T B0

424 AM DISTORTION TEST-

SPECIFICATION: AM Distortion (at 1 kHz rate): -
‘ ~0'to 70% AM: <5%
. 70 to 95% AM: <10%

DESCRIPTION: . The Signal Generator is amplitude modulated by the internal modulation oscillator. The
 AM is demodulated by a spectrum analyzer in a zero span mode and percent of AM is

- set; a distortion analyzer is connectéd to the analyzer’s vertical output and used to meas- |

~ure AM distortion. | - o I

gl el
Eeeetiol

MODEL 8640M )

D CCTTTTTTY

)
B

e b & bt iy et < =t it g et { ¢ arnee
5

v

Taroutrut
eI o : ( ' :
L] iveut : \ P - ? o o
— - ‘ ‘ DISTORTION ANALYZER - .
" | VERTICW o : i =
o | oureur - B INPUT 0‘ SN AQO a :
1~ —  [iee@ ./

. /

' Figure 4-8. AM Distortion TestSetup

'EQUIPMENT: - Spectrum Analyzer . . . . . . ... . HP0554B[8552B/141T
Distortion Analyzer. . . . . . . ... HP 331A o |

PROCEDURE: ' 1. ' Connect equipment as shown in Figure 4-8 after setting Signal Generator’s con-
o o " trols as follows: | o I ‘
COUNTER .. ... .. . . . . INTNORM =
METER . . . . ... ... oMOD o
'MODULATION: 'LEVEL .. . , Fullycew . o

| © MODE. ... OFF ' .

1

426
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4 -24. AM DIS'I ORTION TEST (Cont’d)

, FREQUENCY RANGE
o | TUNE . .
"OUTPUT - RANGE Switch
: RANGE Vermer

. 512 MHz -

' 256--512 MHz

—40 dBm
Fully cw

425, INDUCATEDAM ACCURACY TEST S

. 'SPELIFICATION Inducated AM Accuracy (1 kHz rate using mternal meter) *( 1.5% of rmdmg + 1 5% of - .
- | | o fudl scale) l : : ~
DESCRIPTION: - The Slgnal Generator is in ternally amplltude modulated The AM is demodulated by a

, spectrum analyzer in a zero span mode. The AM depth is measured dlrectly on.the
dlsplay and is compared w1th the pane] meter readmg | \
.EQU‘IPMENTE bpectrum‘Analyzer . HP 855413/85528/1 41'1‘ '

2. bet spectrum ana]yzer S resolutron bandwidth to 300 kHz or greater, lnput attenu-
"ation to 0 dB, vertical scale to linear, display smoothing (video filter) to 10 kHz,
and adjust center frequency controls to center 512 MHz signal on display. Set
frequency span to 0; fine adjust frequency controls to peak signal on display. Ad-
~ just vertical reference level controls to bring srgnal level to approxlmately fourth
| gratlcule hne lrom bottom of dlsplay o .

3. Set generator $ MODULATION MODE switch to AM INT 1000 and adjust MOD
ULATION LEVBL control for 70% AM as read on panel meter -

4. ,‘ Cahbrate dlstortlon analyzer and measure dlstortlon Dlstortlon should be less

than 5%. ,
5. lncrease AMt0-95%. Callbrate dlstortlon analyzer and measure dlstortlon |
‘ Dlstortlon should be less than 10%.

10%

6. | lncrease OUTPUT RANGE swrtch to —30 dBm and reduce OUTPUT RANGF ver-‘l "
mer 10 dB (panel meter should read —7T dB in RF LEVF L). Repeat Steps 2 thru 5. ;

TO0%AM 5%
95% AM. _ _10%

Connect Slgnal Generator RF ”TPUT to spectrum analyzer mput after settmg

PROCEDURE: 1.
B : generatorscontrols as follows:

- MODE .

. INTNORM -

fuCOUNTERw. | S S o
. METER . . . . MoD T e\ P
i MODULATION 'LEVEL . . Fully ccw L

AM INT 1000

‘,\‘FREQUENCY: RANGE . . 256—512MHz =~

TUNE . . . . 512MHz -

.OUPTUT RANGE Switch . —40 dBm
| . . Fullycw

RANGE Vernier

427
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4- 25 INDICATED AM ACCURACY TEST (Cont'd)

: 2, ‘Set analyzer controls to ousplay the 51 2 MHz SIgnal w1th 300 kHz or greater resolu-
P ~tion bandwidth, 0 dB input attenuation, linear vertical scale, 5:to 20 kHz of display
. r . '  smoothing,and zero frequency span width. Check that the signal is peaked on the
| | display and adjust the vertical sensitivity for 4 divisions of deflection. (Also ensure
that the base lme is at the bottom hne of the drsplay W1th no mgml applled )

3L , Adjust generator’s MODULATION LEVEL untll demodulated 31gnal spans the
NN - second and sixth graticule lines from the bottom of the display. Panel meter
? _— R -should read between 44.75 and 55. 25% (1 e., 50% * (0 075 X 50% + 1 5%)

= 50"’ 5. 25%)

44 75% 55 25% |

4.26. FM BANDWI"DTH TEST

SPECIFICATON: FM 3-dB Bandwidth:
o | Internal and external ac; '20 Hz to 250 kHz

, Extemal dc dc to ?50 kHz

DESCRIPTION: An au lio spectrum analyzer is used to measure the 3-dB bandwrdtn ‘'The analyzer is.
o set to sv ep over the spec1f1ed audio frequency range and its tracking generator output

is used t frequency modulate the Signal Generator. The generator’s RF output is de- "
modul .ed with a frequency meter. The demodulated signal is fed to the analyzer's in- '
put and any: amplitude variation is measvied on the analyzer’s drbplay Bandwidth is I
checked at maximum deviation on the 3—16 MHz range \

FREQUENCY
METFR

- MODEL:8640M -

=1 ll | o o |
1@O@Oll@hl‘l RF OUTPUT R ' INPUT 1‘
™ 1“ ” ‘ B . i~ 1
: AUDIO SPE(‘TRUMANALYUR , oIS
© | MOD INPUT ' i T ’ ,‘ouwur |
' INPUT ‘
" TRACKING ‘
L] GEN
|- ouTeuT o
o |
L .
" anure4 9 FM Bandwadth Test Setup /
EQ'JIPMENT; . ,Audlo Spectrum Analyzer e e e .’ S HP 8556A/8552B/141T
| R Frequency Meter . . R - HP 5210A | .

“
o !

’Frlter Klt (for Frequency Meter) coe e e HP 10531A "

PROCEDURE:’ o 1{ | Connect eoulpment as shown in Frgure 4-9 after settmg Slgnal Generator scon-
IR o trolsasfolldws . o L L e S
IR U COUNTER . . + « v o o oo S ‘iNT NORM .. ‘

A METER HE AR R '+ B
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- 426 FM BANDWIDTH TEST (Cont'd) ) -

"MODULATION LEVEL . .. .. .. .. Fulycw

. MODE . : . ... OFF .
o -PEAK FM DEVIATION . . 80 kHz
| -FREQUENCY' RANGE . . . . . . . .. . 816 MHz

TUNE. . ... ..... 8MHz
OUTPU’I‘ RANGE Switch . . . . . . . . . +10 dBm - o
] ' RANGE Vemier . . . L Fully cw : T i

2. Prepme a 1 MHz Butterworth low-pass filter and install 1t in the frequency meter
| Set frequency meter’s range to 10 MHz and input sensltmty to 1V,

3. ' Set Signal Generator’s MODULATION MODE switch to FM FXT AC. bet ,pec-
© trum analyzer’s resolution bandwidth to 3 kHz and its center frequency controls
t¢ 1 kHz (with no sweep). Set analyzer s tracking generator output level for 80
. kHz peak deviation as read on generator’s panel meter. Set the analyzer’s fre-
| quency controls for a 0 to 250 kHz sweep. Set the analyzer’s display for 2 dB per
e L _division; ad]ust the display reference level controls to dlsplay the demodulated
sweep.

4. Measure the sweep on the analvzer s dlsplay Total amplltude vanatlon from 20 Hz
to 250 kHz should be +3 dB. | | o )

o o —3dB_______43dB
" oy o  NOTE

o : - If the frequency meter’s incidental AM rejection is msuffic;enf
' ' the generator could appear to be out of specification.. To check
~ the frequency meter, note analyzer’s reading (in. dBm), set gen-
erator’s MODULATION MODE switch to AM EXT AC and con-
. nect analyzer s tracking generator output to MOD INFUT. Set
'~ MODULATION LEVEL for 10% as read on panel meter. The
analyzer should read >.30.dB below the reading noted above. I)‘
- it does not, cdjust frequency meter sensitivity and trigger level
{or generator’s OUTPUT RANGE vermer) until it does Then
repeat steps 2 through 4 .

4:27. FM DISTORTION TEST

'SPECIFICATION: - FM Distortion (at 400 and 1 kHz rates):
: / ... < 1.5% for deviations up to 1/8 maximum'allowable.
< 5% for deviations up to maximum a110wable :

/,

) DESCRlPTION': | The Signal Generator is modulated thh al kHz *'lgnal The generator s.RF output is
, C ~ then demodulated with a frequency meter and the dlstortlon on the frequency meter
output is measured with a spectrum analyzer - L

//’ ‘ ‘
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427. FM DISTORTION TEST (Contd) "

EQUIPMENT:

'PROCEDURE: -

FREQUENCY
. METER

s D

- MODEL 8640M

@\ . o J_JJ " , oIsC '
ALDIO SPECTRUM ANALYZER o L QUTPUT

. I
g

A iveuT

i

Figure 4-10. FM Dist'or‘tio’n Test Setup

Frequency Meter . . . . .. . . . Hr5210A

Filter Kit (for Frequency Meter) . .- . . . . HP 10531A

Audio Spectrum Analyzer . . . . . . . . HP 8556A/8552B/141T

1. Connect equipment-as shown in Figure 4-10 after setting Signal Generator’s con- |
“trols as follows: - | : . S

. COUNTER . . . .. .4+ +«.....INTNORM
. METER . . .. ...+ +«+-....MOD
MODULATION: LEVEL . . . . . . . . . Fulyew
o © MODE. . .+ . . . . . . FM INT 1000
, - © PEAK FM DEVIATION . . . 80 kHz
FREQUENCY: RANGE R s MHz
o . TUNE. .........8MH
OUTPUT: RANGE Switch . . . . . . . . +10 dBm .
| RANGE Vemier . . . . . . . . Fullyew

9. Using the filter kit, prepare a‘l_ MHz Butterworth low-pass filter and install it in the

frequency meter.

3. Set frequency meter’s range to 10 MHz and sensitivity to V.1V.~

, 4. Set spectrum analyzer’s resolution ‘bandwidth to 100 Hz and its centerfreq;ie_ncy
‘ controls for a 0 to 5 kHz span. Set the display for 10 dB per division.

5. Use generator’s MODULATION LEVEL control to set 80 kHz of peak deviation
~ (as read on panel meter). Use analyzer’s display reference level controls to set the -

"demodulated 1 kHz signal to the top (reference) graticule line on the display.

6. :,Note‘the level of the 1 kHz signal’s harmonics (2 kHz, 3 kHz, etc.). For less than
5% distortion, they should be more than 26 dB below the reference graticule line. .-

| 26dB__ R

A - Set generatdi"s-lj’EAK FM DEVIATION switch to 10 kHz. If ne‘ces@g , use genera-

" tor’s MODULATION LEVEL control to set 10 kHz of peak deviation; use analyzer’s

- display reference level controls to set the demodulated 1 kHz signal to the reference
gr'ati(.:ule‘lineg, L e

~—
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PERFORMANCE TESTS

427. FM DISTORTION TEST (Cont'd) R
‘8. F"ot less than 1.5% dristortionn, the V1 kHz. signal’s harmonics should be more than’
36.5 dB below the reference graticule line. o |

136.5dB

4-28. INDICATED FM ACCURACY TEST

SPECIFICATION: Indicated FM Accuracy (1 kHz rate using internal meter): o
I . Excluding maximum peak deviation position: +(12% of reading + 1.5% of full
. scale).- | : : : ‘

DESCRIPTION: ~ The Signal Generator’s indicated FM accuracy is checked using the carrier (Bessel) null
.+ technique. An externally applied 2.079 kHz signal is used to FM the generator. The
" modulation signal’s amplitude is adjusted for the first order null of the carrier and the

panel meter reading noted. (For the first order null of the carrier, peak deviation equals
2 405 times the 2.079 MHz modulation rate or 5 kHz deviation.) The reference genera-
tor and mixer convert the signal into the range of the spectrum analyzer. ,

REFERENCE SIGNAL GENERATOR N |
; o SPECTRUM ANALYZER
SG"PUT : L s | [y — s B
- — » J\%Z) MIXER = TN e Aot J
~_ MODEL 8640M (UNDER TEST) _ \ L ) | m——re
och s . S| e oL Y 1 |}
. (o] 6"’7""“""'“" """’""""‘,’;f'o T ‘ ) . . . \ ’ l #' W o5 L —, -~ A
[ U o@,o@"@o@ “@ lH : ‘ | - | |
O 4 B M
| /'MOD ROt T TAGRFowTPUT _ L , v
| JESTOSCILLATOR - - o | |
1 ] | || SR  FREQUENCY COUNTER
| @ Q ] R ' | » o
2 o @ o : ' ‘ i . Oim = = O . J M
o . - osoon | : . , . ‘ INPUT
L - } . DUIPUATJ L‘TEE , : . I . . ) INEJ

. Figurg 4-11. Indiéated FM Accuracy Test Setup
| | NOTE -
-~ The reférence si'gnalgen‘erator should have frequency drift and ?
" residual FM specifications equal to the‘M.o“del'864'0A.

EQUIPMENT:  TestOscillator . . . . . . .. .. .. HP651B
= | Frequency Counter . . . . . . . . . . . HP5327C o
Spectrum Analyzer . . . . : . . . ... . HP8554B/8552B/141T =
Réference Signal Generator . . . . . .| . . HP8640A | ‘
 Mixer . . . . . . . ¢ .. .. ... HP10514A .

431
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. PERFORMANCE TESTS

4.28. INDICATED FM ACCURACY TEST (Cont'd).

PROCEDURE:

1.

3.

B N

‘5 kHz * 13.5%). . | -

| Cbnﬁec‘t equipment as, shown in Figure 4-11 (with tesi Signal Generator conriected

to mixer, and mixer connected tc analyzer) after setting test generator’s controls

“as follows:

"COUNTER . .. . .INT NORM

METER . . . . . . . . . MOD

MODULATION: LEVEL . . . . . Fully cw

A ~ MODE . ... ......OFF

'~ PEAK FM DEVIATION . . . 5kHz . =
FREQUENCY: RANGE . . . . .. .. .. 266512MHz '~
S TUNE . . . . ..512MHz . -
OUTPUT: RANGE Switch . . =10dBm
' . Fully cw

RANGE Vernier .

- Set reference signal generator for a 5.13 MHz:‘,Y CW signal at +13 dBm.-

' Set spectrum analyzer’s éentér' frequency controls to 1' MHz, input attenuation to - )
90 dB, resolution bandwidth to 0.1 kHz, span width per division, (scan width) to
1 kHz, and set display to 10 dB per division. Set reference level controls to put

peak of the signal at top (log reference) graticule line on the dispiay. -

Set test oscillator for approximately 0.7 Vrmslsignal'at 2.079 kHz. Set test genera-

tor’s MODULATION MODE switch to FM EXT AC and fine adjust test oscillator’s

- amplitude for the first carrier null on analyzer’s display (at least 50 dB below the

top graticule line). The panel meter should read between 4.3 and 5.7 kHz (i.e.,

4.3 , 5.7 kHz

Use the proéedu’res given above to checki‘ thé remaining ranges by setting the test
Signal Generator’s FREQUENCY RANGE switch as shown below. As outlined in

steps 1 through 4, on each range set MODULATION MODE to OFF and tune the

generators for a 1 MHz difference. Set the reference on the analyzer, set MODU-.

LATION MODE to FM EXT AC (with a 2.079 kHz modulating signal at approxi-
mately 0.7 Vrms) and adjust the modulating signal’s amplitude for the first carrier

‘null. The panel meter should read 5 kHz + 13.5%.

FREQUENCY | FREQUENCY |  gomvnor Panel Meter
RANGES (MHz) | TUNE (MH2) | Erequency (MHZ) |, Reading (kHz)
128256 - 256 257 A3 5.1
64—128 128 129 | 43 5.7
32-64 | 64 - | 66 4.3 5.7
16-32 32 | 33 4.3 5.7
8—16 S U: TR R | 4.3 _. 5.7
48 | . 8 | 9 | 43_____.57
-4 . 4 - B |l a3___ 5
120 2 .| 3 43 ___ 5.1

B
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PROCEDURE: 1.

" Model 8640M

- PERFORMANCE TESTS

Performance "I‘es,ts,

II .

SPECIFICATION Pulse Modulatlon (spec1f1catlons applv for top 10 dB of output vernier range):

4 29, PULSE MODULATION TEST

FREQUENCY B S

RANGES (MHz) | Sl | 1102 _.Zt,oa | p 1032 B 32 t0 512

.Hise"a"nd Fali Times - <9ps - <A4us < .2;13‘ o <1us

Pulse Repetition Rate 50 Hz 50Hz 50 Hz 50 Hz

Ca to 50 kHz to 100 kHz | “to 250kHz | - to500 kHz.

| Pulse Widih, Minitnum' | o

for Level Accuracy 10 u 5 s i

Within 1 dB of CW e £ e
| (>0.1% duty cycle)

‘Extemal Peak Input

| Nominally > +O.5V"(+5V max). weveform‘,'re'turn to zero, ~into SOSZ ;

EXTEHRNAL

¥

follows
. COUNTER . INT NORM
"METER .. . . .. RF LEVEL
MODULATION PULSE WIDTH ., [ully ew
- PULSE RATE . Fully cw
- MODE . PULSE INT

Required Schmitt trigger.
DESCRIPTION: The ngnal Generdtor is mternally pulse modulated For low frequenueb the RI pulqes :
: | ' aré observed directly on an oscilloscope. ¥For high frequencies, the RF is detected and
the detected envelope | is obberved on the osulloscope ' | '
| | . BELOW 50, MHz ~ OSCILOSCOPE
rrrrr B e e i ()|
o SR | ABOVE 50 MHz |
© MODEL ssabm S : | : I l
L rl[ 7 el ol . : S '
- | 1000 I
o lu] OQ) (Tll((—