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Model 8640B Warning Summary

General

This produce and related documentation must be reviewed for familiarization
with safety markings and instructions before operation.

WARNINGS |

An interruption of the protective (ground-
ing) conductor inside or outside the instru-
ment or disconnection of the protective earth
terminal is likely to make the apparatus dang-
erous. Intentional interruption s prohibited,

Whenever it is likely that the protection has
been impaired, the instrument must be made
inoperative and be secured aguinst any unin-
tended operation.

Make sure that only fuses with the required
rated currenct and of the specified type (nor-
mal blow, time delay, etc.} are used for re-
placement. The use of repaired fuses and the
short-circuiting of fuseholders must be

. avoided,

Qwr Any adjustment, maintenance, and repair of
the opened instrument under voltage should
be avoided as much as possible and, when in-
evitable, should be carried out only by a
skilled person who is aware of the hazard in-
volved, The opening of covers or removal of
parts, except those to which access can be
gained by hand, maey expose live parts, and
also accessible terminals may be live,

Capacitors inside the instrument may still be

charged even if the instrument has been dis-
connected from its source of supply.

1-4.
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General Information

Multi-Function Meter and Annunciators {Cont'd)
1-54. The REDUCE FM VERNIER annuciator
lights whenever the FM input and FM vernier set-
ting combine to exceed the 1 volt drive level re-
quired for maximum deviation indicated on the
PEAK DEVIATION range switch. When this occurs,
either the FM vernier or the amplitude of the in-
coming modulation signal should be reduced to ob-
tain specified FM performance.

1-565. Output Level

1-56. The wide output range of the génerator is
achieved with a 10 dB step attenuator and a co-
centric vernier. Output levels are read on the meter.
Meter scales are selected automatically.

1.57. The maximum oufput level of +19 dBm
permits high level tests on receiver 1F’s, 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 1V in a shielded system.

158. OPTIONS

1-59. Option 001. Option 001 (documented in
this manual) provides a modulation oscillator that
is continuously adjustable from 20 Hz to 600 kHz.
The oscillator can also be set for 400 Hz or 1 kHz
fixed tones. Option 001 may be retrofitted.

1-60. Option 002, Option 002 (documented in
this manual) provides an internal, active frequency
doubler that extends the frequency range of the
generator to 1024 MHz (to 1100 MHz with over-
range). Option 002 is available only as a factory
installed option.

1-61. Option 003. Option 003 (documented in
this manual) protects the generator’s output cir-
cuits from accidental applications of reverse power
up to 50 watts. Option 003 may be retrofitted.

1-62. Option 004. Option 004 {documented in a
separate manual) provides a demodulated output
and modified AM circuitry for setting very accur-
ate AM depths. If also has a 1 dB output step
attenuator in addition to the standard 10 dB out-
put step attenuator. These features allow the gener-
ator to be used to test VOR, ILS, and VHF com-
munications receivers. Option 004 is available only
as a factory installed option.

1-63. Option 005. Option 005 (documented in a
separate supplement to this manual) provides im-
proved output level accuracy and lower guaranteed
single sideband phase noise. It also has a 1 dB out-
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put step attenuator in addition to the standard
10 dB output step attenuator. These features allow
the generator to more accurately test high per-
formance HF, VHF, and UHF receivers. Option
005 is available only as a factory installed option.

1-64. ACCESSORIES SUPPLIED

1.65. The Model 8640B is supplied with the
following accessories:

Line Power Cable (refer to paragraph 2-12)

1.25 Amp Fuse (HP 2110-0094)

Combination Wrench (HP 08640-00027,
mounted inside chassis).

1-66. ELECTRICAL EQUIPMENT AVAILABLE

1-67. Down Converter. The HP Model 11710B
Down Converter is a self-contained unit that ex-
tends the frequency range of the generator down
to 10 kHz. This is accomplished by heterodyning
a 50.01 to 61 MHz output from the generator
with a 50 MHz local oscillator. Output level and
modulation calibration of the Signal Generator
are preserved, and the output frequency is that dis-
played by the generator minus b0 MHz. For con-
vience the output of the Down Converter can be
switched to provide direct output from the Signal
Generator.

1.68. Variable Frequency Modulation Oscillator
Retrofit Kit {HP 08640-60076). This kit contains
all the necessary components and full instructions
for installation of the variable frequency modula-
fion oscillator. After installation and calibration,
performance will be identical to the 8640B Option
001 specifications.

1.69. Reverse Power Protection Retrofit Kit. The
HP Model 11699A Reverse Power Protection Retro-
fit Kit contains all the necessary components and
full instruction for installation of the reverse power
protection. Installation of the kit is very simple
and minimum recalibration is required. After in-
stallation and calibration, performance will be
identical to the 8640B Option 003 specifications,

1-70. Termination. The HP Model 11507A Termi-
nation maintains the generator’s output level cali-
bration when the output is connected fo load im-
pedances other than 50 ohms, It can provide
source impedances of 25 and 5 ohms, and can
simulate a broadcast-band dummy antenna. The
frequency range is 50 kHz to 65 MHz.



Model 8640B

ELECTRICAL EQUIPMENT AVAILABLE (Cont'd)

1-71. 75-Chm Adapter. The HP Model 11687A
50-to-75 Ohm Adapter connects {o the generator’s
output to provide a source impedance of 75 ohms.

1-72. Doubler. The HP Model 11690A Doubler
extends the usable frequency range of the gener-
ator without Option 002 one octave to 1024 MHz
{actually to 1100 MHz with 7% frequency over-
range). Conversion loss in the doubler is typically
<13 dB.

1-73. Bandpass Filters. For Option 002, the HP
Models 11697A, B, and C Bandpass Filters connect
to the RF OUTPUT jack fo eliminate harmonic
and subharmonic relafed signals. Figures 1.7 and
1-8 iHustrate the advantage of using these bandpass
filters. However, a small insertion loss {typically
legs than 1.1 dB), and impedance mismatch error
{typically less than =z0.2 dB) will be introduced
into the measurement system which will affect
output power, and level accuracy. (Mismatch
error is maximum at maximum RF output but can
be substantially reduced by increasing the genera-
tor’s output attenuation.)

Filter Pass Band
HP 11697A 512674 MHz
HP 116978 674—890 MH»
HP 11897C 8001100 MHz
+10 dBm

~30 dBm

] 16Hz 2 GHz

General Information

1-74, MECHANICAL EQUIPMENT AVAILABLE

1-75. The following equipment may have been
ordered and received with the Signal Generator.
1f they were not received with the original ship-
ment and are now required, they must be ordered
from your nearest Hewlett-Packard office using
the part number included in each of the following
paragraphs.

1-78. Rack Flange Kit. A rack mount kit is avail-
able (HP b5060-8740). This kit contains all the
necessary hardware and installation instructions
for mounting the instrument on a rack with
482.5 mm (standard 19-inch) spacing,

- 1-77. Chassis Slide Mount Kit. This kit is ex-

tremely useful when the Signa! Generator is rack
mounted, Access to internal circuits and compeo-
nents or the rear panel is possible without remov-
ing the Generator from the rack. Order HP part
number 1480-0714 for 558.8 mm (22 in.) fixed
slides and part number 1490-0721 for the correct
adapters.

1-78. Protective Cover. The HP 5060-8767 Con-
trol Panel Cover protects the front panel from dust
and impact damage.

1-79. Instrument Transit Case. The HP 9211-0839
is a rugged proieciive fiberglass case with molded
urethane pads to protect the Signal Generator
against dust, moisture, and shock. Included with
the case are carrying handles which fold flat when
not in use.

+10 dBm

—30 dBm

g 1 GHz 2 GHz

Figure 1-7. BF Qutput, 512674 MHz,
Without Bandpass Filter {Qption 002)

www.valuetronics.com

Figure 1-8. RF Qutput, 512674 MHz
with HP 11697A Bandpass Filter (Qption 002)



General Information

1-80. SERVICE AND USER AIDS

1-81. Video Tapes. Video tapes covering instru-
ment use, application, and service are available.
Contact the nearest Hewlett-Packard Sales and
Service Office for a list of presently available tapes.

1-82. Application Notes. Informative notes con-
cerning the use of signal generators are also avail-
able from the nearest Hewlett-Packard Sales and
Service Office,

1-83. Service Notes. Hewleti-Packard makes design
improvements to its current line of instruments oh
a continuing basis. Many of these improvements
can he incorporated in instruments produced
earlier. Modification and general service informa-
tion is passed on in the form of Service Notes. To
obtain the Service Notes, contact the nearest
Hewlett-Packard Sales and Service Office.

1-84. WARBANTY

1-85. The Signal Generator is warranted and certi-
fied as indicated on the inside front cover of this

1-8
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manual, For further information, contact the
nearest Hewlett-Packard Sales and Service Office;
addresses are provided at the back of this manual.

1-86. TEST EQUIPMENT REQUIRED

1-87. Tables 1-2 and 1-3 list the test equipment
and accessoties required to check, adjust and repair
the Signal Generator, including Options 001, 002,
and 003. (Table 4-1 is a separate list of relatively
inexpensive, commonly available test equipment
for the Basic Functional Check only.) If substitute
equipment is used it must meet the listed critical
specifications.

1-88. SAFETY CONSIDERATIONS

1-89. The safety classification of this instrument is
Safety Class I (provided with a protective earthing
terminal). The instruction manual contains infor-
mation, warnings, and cautions which must be fol-
lowed by the user to ensure safe operation and to
retain the instrument in safe condition.



Model 86408 General Information

Table 1-1. Specifications (1 6f 7)

(Ali specifications apply over the nominal Frequency Ranges and over the top 10 dB of the output level vernier range
unless otherwise specified. )}
FREGUENCY
Range: 300 kHz to 512 MHz in 10 octave ranges. Accuracy: 6-digit LED display® with X10 and X100
Option 002 (Intemal Doubler): 500 kHz to 1024 MHz expand; accuracy depends on internal or external
in 11 octave ranges. reference used.
Ranges and Range Qvertap: Ranges exiend approximately Total Counter Reference
.]‘{}% below and 7% apove the nominal Frequency Count = |Resolution® |+ | Error
Ranges shown below: Accuracy (1 count) (INT or EXT)
Frequency Range (MHz2)
Frequency Ranges (MHz) {with overlap) Internal Reference Errar: See counter internal reference
0.5~ 1 045 - 1.07 characteristics.
i-2 090 - 214 ] .
2 4 1.80 — 4.29 Fine Tuning: Unlocked > 1000 ppm total range.
4~ 8 3.60 ~ £.59 Locked mode >+20 ppm by varying inter—
- 16 720 - 17.1 nal time base vernier.*
16 - 32 144 - 343
32~ 64 28.8 — 687 Stability:
64~ 128 575 - 137
128 - 256 115 - 275 ] §
256 - 512 230 - 550 Norma Lacked
512 - 1024! 460 - 1100 Time (after 2h <10 ppm/10 min { <0.05 ppm/h
(O ption 002) warm-up)
Temperature <50 ppm/C <£2 ppm drift®
internal Counter Resolution (Unlocked): from 15" t035°C
<10 ppmdrift®
Frequency Normal | Expand | Expand from 0 t050°C
Ranges (MHz) Mode X1 X100 Line Voltage”
0.5 - 1 10 Hz 1 Hz 0.1 Hz (+5% to —10% line| <1 ppm <0.1 ppm
1-.16 100Hz { 10Hz | 1Hz voltage change)
16~ 128 1 kHz 100Hz | 10H= Load {with any
128~ 1024 16 kHz 1 kHz 100 Hz passive load <1 ppmz
change) No freguency
Optimum Counter Resolution When Phase-Locked: Level Change varation
) (10 dB on output | <1 ppm measurable
Freguency Ranges (MHz) Ug}hi g y I;i it level vernier)
g il Mode Change 1% of selected
0.5 - 0.9909995 1 Hz 0.5 Hz {(CW to I'M) peak deviation or
1.0~ 9.999995 19 Hz 5Hz 200 Hz (400 Hz
10.0 ~ 99.99995 100Hz | 30 Hz for Option 002)
100.0 ~ 999.9995 1 kHz 500 Hz whichever is
10600 - 1024 i0kHz | 5kHz preater.
1512— 1024 MYz can also be oblalned using an external douhler Model 11890A.
‘2A seventh digit is used to inerement the frequency, when locked. by ¥ the least significant digit (displays a 5 only).
‘:"When phase locked, Counter Resolution error is eliminated.
4’Display is uncalibrated when varving the time base vernier. Uncal annunciator will light.
Brhese specifications ave given for the internal reference. When using an external reference, drift in the locked mode will depend on the
external reference charactexistics.
Sphase lock may break due to temperature change (i.e., during warm-up). Simoply relock at desired frequency.
TThis specification is for short term transient line changes.

1-9
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General Information

Tahle 1-1. Specifications (2 0f 7)

Model 86408

FREQUENCY (Cont'd)

Restahilization Time:

Normal Locked!
After frequency <15 min. | <1 min. after
nee relocking to
After range be within
change None 0.1 ppm ‘of
steady —state
frequency.

SPECTRAL PURITY
Residual AM (averaged rms):

Harmonices (at 1 volt, +10 dBm cutput range and below ):
0.5 to 512 MHz: >>30 dB below carrier (dBe).
512 to 1024 MHz {Option 002): >>12 dBc.

Sp.urinus Output Signals (excluding frequencies within
15 kHz of the signal whose effects are specified in
residual AM and FM):

Post-Detection Noise Bandwidth

300 Hzto 3 kHz

20Hzta 15 kHz

>85 dBe

>78 dBc

Residual FM  (averaged rms; after 2 h warm-up and

Frequency | Subharmonically | Non-harmonically
Range (MHz) | Related® (dB¢) | Related (dBc)
0510512 >100
>100
512101024 ~90
{Option 002) :

Noise: [averaged rms noise lfevel below carrier (dBc)
stated in a 1 Hz bandwidth]: (Single Sideband)
Phase Noise at 20 kHz offset from casrier.

512 10 1024 MHz (Option 002): >124 dBc
from 460 to 900 MHz increasing linearly
to >116 dBc at 1100 MHz.

256 to 512 MHz: >130 dBc from 230 to 450 MHz
increasing linearly to 2122 dBc at 550 MHz.

0.5 to 256 MHz: Decreases approximately 6 dB
for each divided frequency range unti! it reaches
S5B Broadband Noise Floor of >>140 dBc.
S8B Broadband Noise Floor at maximum output ver-
nier and offset greater than 500 kHz from carrier:
512 to 1024 MHz (Option 002): >>137 dBc.

0.5 to 512 MHz: >140 dB¢.

excluding expand X10 mode):

Post-Detection Noise Bandwidth
CW and up to Up te maxi-
1/8 maximum |  mum allow-
Frequency allowable peak { ahle peak
Range (MHz) deviation deviation
300Hz |20Hz [300Hz | 20 Hz
to io to to
JkHz [15kHz | 3kHz | 15 kHz
256 t0 512 <5Hz |<15Hz|<15Hz | <30Hz
512 to 1024 <10Hz |<<30Hz |<30Hz | <60Hz
{Option 002}

Note: Residual FM for ranges below 256512 MHz decreases
by approximately % for each divided frequency range until
limited by the broadband noise flooy. This limit for 300 Hz to
3 kHz bandwidih is & 1 Hz and for 29 Hz to 15 kHz bandwidth
is ™ 4 Hz. iIn lock expand X10 mode, residual ¥M may in-
crease approximately 2 Hz.

These specifications are given [or the intemal reference. When using an external referenice, drift in the locked mode will

depend on the exiernal reference characieristics.

Q‘In the 512-1024 MHz range (Option 002}, subharmonically related signals are 1/2F, (i.e., oscillator fundamental), 8/2F,

6/2F, ete.

1-10
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Model 8640B

Tahle 1-1. Specifications (3 of 7)

General Information

CUTPUT
Range: 10 dB steps and 18 dB vernier provide the following output power settings into 508.
Frequency Standard Optian Combination
Range (MHz} 002 003 002/003
0.5-512 +19 to ~145 dBm | +18.5t0 —145 dBm +18.5 to ~145 dBm/| +18 to -145 dBm
(2V 1o 0.013 uV) | (19V1e 0013 pV) | (1.9V 10 0.013 V) | (1.8V 10 0.013 uV)
512-1024 - +13 to —-143 dBm - +12 to—145 dBm
(Option 002) (1V 10 0.013 uV) (0.9V 10 0.013 V)

Reverse Power Damage Level (without Reverse Power Protection, Option 003):
40 Vde maximum or RF power level shown below:

Frequency Qutput Range
Range (MHz) 3V 1v 0.3V All Others
0.5-512 100 mW (20 dBm) | 100 mW (20 dBm) | 500 mW (27 dBm) | 500 mW (27 dBm)
512-1024 20mW (13dBm) | 20mW (13 dBm) | 200 mW (23 dBm) | 500 mW (27 dBm)
{Option 002)

Reverse Power Protection (Option 003):

Protects Signal Generator from accidental application of up to 50W

{(+47 dBm) of RF power {between dc and 1100 MHz) into generator output.

Leakage ¢with all unused outputs terminated properly):

Leakage limits are below those specified in MIL~ I~ 6181D. Furthermore, less than 3 4V is induced in a 2- tum,
25.4 mm (1 inch) diameter loop 25.4 mm (1 inch) away from any surface and measured into a 5082 receiver.

This permits receiver sensitivity measurementis to at least <{0.03 uV in a shielded system.

Auxitiary Output: Rear panel BNC output is > -5 dBm into 50§ source impedance 1s appmmmately 500€2. This

output is not doubled on the 512-1024 MHz range (Option 002).

Level Flatness (referred to output at 50 MHz and applies to 1V range and for top 10 dB of vernier range):

Frequency Standard Option Cembination
Range (MHz) 802 003 002/003
0.5-64 £0.5 dB +3.5 dB +0.75 dB +1.0dB
64~512 1.0 dB B “20dB
512-1024 - +1.5 dB - +2.0dB
{Option 002)

www.valuetronics.com
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General Information Model 86408

Table 1-1. Specifications (4 of 7)

QUTPUT (Cont'd)
Impedance: 308, ac coupled, SWR less than:

Option Combination
Freguency Output Level Standard SWR
Range {MHz) _ Range (02 SWA 003 swA 002/003 SWR
0.5-512 3Vand iV 2.0 2.5 2.5 2.5
0.3V and below 1.3 1.3 1.5 1.7
512-1024 1V - 2.5 = 2.5
(Option 002) 0.3V and below - 1.5 - 1.7

Level Accuracy (lotal accuracy as indicated on Level Meter):'

Qutput Level {dBm)

Freguency . . With Reverse Power
Range (MHz) Using Top 10 dB of Vernier Range? Protection (Option 003)
+14 10 -7 ~7 10 47 —47 to —137 +18.5 to ~137
0.5-512 +1.5dB +2.0 dB +2.5 dB Add +0.25 dB
-{.75 dB

With Internal Doubler {Option 002):

Output Level (dBm)
. . With Reverse Power
2
Frequency Range Using Top 10 dB of Vernier Range Protection (Option 003)
{MHz)
+18.5 to ~7 ~7 to —47 ~47 to —137 +18 to ~137
0.5-64 £1.5dB 2.0 dB +2.5dB Add +0.5dB
-1.5dB
64-512 2.0 dB £2.5dB 3.0 dB Add +0.0dB
-1.0dB
512-1024 3.0 dB 3.5 dB 4.0 dB Add +0.5 4B
(+13 to -7 dBm) (-47t0~127 dBm) | (+12to-128 dBm)

1Level Accuraey error consists of allowances for! meter accuracy, deteefor linearity, flatness, attenuator accuraey,
and twice the measurement error. All buil the atlenuator aceuracy and the measurement error can be calibrated
out with a power metar al a fixed setting. See HP Application Noie 17G-1.

“When below top 10 dB of Vernier Range, add £0.5 dB,

1-12
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Model 86408

General Information

Tahie 1-1. Specifications (5 of 7)

MODULATION

General

Types: Internal AM and FM.
External AM, FM, and PULSE.
Simulianeous AM and FM or PULSE and FM.

Internal Modulation Sources (independently adjustable
output is available at front panef):

Standard:
Frequency: fixed 400 Hz and 1 klz +3%.

Output Level: indicated 10 mV to 1 Vrms into 600£2.

Optional (internal Variable Audio Oscillator Option 001):

Frequency: continuously variable from 0 Hz to 600
kHz £15% in 5 decade ranges plus fixed 400 Hz
and 1 kHz £3%.

Ouiput Level indicated 1 mV to 3V into 600€2
Total Harmonic Distortion:
<0.5 % 400 Hz and 1 kHz fixed tones.
<0.5% 20 Hzio 2kHz.
<1.0% 2 kHz to 200 kHz.
<2.0 % 200 kHz to 600 kHz.

Amplitude Modulation
(AM specifications apply to the top 10 dB of output vernier range unless otherwise specified.)

Depth:
0.5 to 512 MHz: O to 100% for output levels of
+13 dBm and below.’
512 to 1024 MHz (Option 002}: § to 100% for
output levels of +7 dBm and below, excluding
the top 6 dB of veraier range.?

AM Rates: Internal and External ac; 20 Hz to AM 3 dB
bandwidth. External de; de to AM 3 dB bandwidth.

AM 3 dB Bandwidth:

Ffeque(;;ﬂﬁgz?ﬁnges 01050% AM| 50 to 90% AM
0.5-2 20 kHz 12.5 kbz
s 40 klHz 25 kHz
8512 60 kHz 50 kHz
512-1024 60 kHz 50 kHz
(Option 002)

AM Distortion (at 400 Hz and | kHz rates):

Frequenecy Range (MHz} | 010 50% AM 150 te 30% ARA

(.5-512 <i% <3%
Frequency Range (MHz) | 010 30% AM {30 te 90% AM
512-1024 <10% <20%

(Option 002)

External AM Sensitivity (400 Hz and 1 kHz rates):

0.5 te $12 MHz: (0.10020.005)% AM per mV peak
into 60082 with AM vernier at fully clockwise (cw)
position.

512 to 1024 MHz (Option 002):

Nominal 0.1% AM per mV peak into 60082 with
AM vernier at fully cw position.

indicated AM Accuracy (400 Hz and 1 kHz rates using
internal meter):
0.5 to 512 MHz: + (5.5% of reading +1.5% full
scale) from O to 50°C.
512 10 1024 MHz (Option 002):
Not specified; each generator can be individuaily
calibrated using operating manual procedure.

Peak Incidental Phase Modulation (at 30% AMY:

0.5 to 128 MHz: <0.15 radians.
128 to 512 MHz: <0.3 radians.
512 to 1024 MHz (Option 002): <0.6 radians.

Peak Incidental Frequency Deviation: Equals peak
incidental phase modulation X modulation rate,

1 . :
AM is possible above +1.3 dBm as long as the peak envelope power (carrier output plus AM depth} does not exceed +19 dBm (+18.5dBm
with Option 003).

v
. 2AM is possible above +7 dBm as long as the peak envelope power {carder oUtput plus AM depth) does not exceed +13 dBm {+12 dBm
7} with Option 002/003). Also, the peak envelope power (carrier plus AM depth) may not exceed the maximum level of any cutpui level
o range. For example, if the output level conirel is set to the -—20 dBm position {maximum output level is =17 dBm), the peak envelope
[ power may not exceed —17 dBm. The REDUCE PEAK POWER annunciator lights when peak envelope power has been exceeded.

1-13
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General Information Model 86408

Tahle 1-1. Specifications (6 of 7)

MODULATION {Cont'd)
Pulse Modulation

(Specifications apply for top 10 dB of output vernier range)

Frequency Ranges 512 10 1024
(MHz) G5t 1 Tt02 208 8 tg 32 32 to 512 (Option 002)
Rise and Fall Times <9 s <dps <2 s <1ps <1 us
typical
Pulse Repetition 50 Hz 50 Hz 50 Hz S0 Hz
Rate to 50 kHz to 100 kHz | t0250kHz to 500 kHz
Pulse Width Minimum
for Level Accuracy 10 us 5 9
Within 1 dB of CW a " -
(>>0.1% duty cycle)
Puise ON/OFF
Ratio at Maximum >40 dB >60 dB
Vernier
Peak !nput Nominally >+0.5V {5V max.} sinewave or pulse return to zero, into 5082
Required ' ’ > ;
Frequency Modulation
Deviation: Maximum allowable deviation equals 1% External FM Sensitivity: 1 volt peak into 60052 yields
of lowest frequency in each range as shown below, maximum devistion indicated on PEAK DEVIATION
switch with FM vernier at fully cw position.
Frequency Range Maximum Peak External FM Sensitivity Accuracy (400 Hz and 1 kHz
(MHz) Deviation {kHz) rates from 15°to 35°C):
Excluding maximum peak deviation position: 26%.
0-‘;5 . é 1(5) Maximum peak deviation position: £9% typically,
7 4 20 " Indicated FM Accuracy (400 Hz and 1 kHz rates from 15°
4 -8 40 to 35°C, using internal meter):
&~ 16 80 Excluding maximum peak deviation position: (7%
16~ 32 160 of reading +1.5% full scale).
32- 64 320 Maximum peak deviation position: * {10% of reading
64 - 128 640 +1.5% full scale), typically.
128 - 256 1280 Incidental AM (at 400 Hz and 1 kHz rates):
256 - 512 2560 .
519 - 1024 5120 0.5t0 512 MHz:
, “ <0.5% AM for FM deviations up to /8 maxi-
{Option 002) .
mum allowable,

<1.0% AM for FM deviations up to maximum

FM 3 dB Bandwidth:’ allowable.

Internal and External ac; 20 Hz to 250 kHz, 512 to 1024 Mtz (Option 002):

External dc; dc to 250 kHz. <1.0% AM for FM deviations up to 1/8 maximum
FM Distortion (at 400 Hz and 1 kHz rates): allowable.

< 1% for deviations up to 1/8 maximum aflowable. <7% AM for FM deviations up to maximum

<3% for deviations up to maximum ailowable. allowable.

1W’ben in locked mode, FM is possible only for rates greater than 50 Hz.

] 1-14
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Model 86403

General Information

Table 1-1. Specifications (7 of 7}

External RF Input:
Frequency Range: 1 Hz to 550 MHz.
Sensitivity: 2100 mVrms, ac only, into 5082 (=-7dBm).
Input level may not exceed +15 dBm (1.3 Vrms).

External Count Resolution: 6-digit 1.ED display.

MODE Normal Expand X108 | Expand X100
{MHz)

0-10 100 Hz 10 Hz I Hz

10 - 5501 10 kHz 1 kHz 100 Hz

External Reference Input; 5 MHz, nominally > 0.5V peak~
to~peak (5V maximum) into 000£2.

Operating Temperature Range: 0 to 55°C.

Power Requirements: 100 or 120 volts (+ 5%, — 10%) from
48 0 440 Hz; or 220 or 240 voits (+5%, — 10%) from 48
to 66 Hz. 175 VA max (Option 002: 190 VA max). 23 m

(7.5 ft) power cable furnished with mains plug to match
destination requirements.

WNOTES:
Dimensions in miltimaires and {inches}

@ EEA rack height {including filler stripl

Dimensions foy Option 908 Rack Flange Kit ave also shown.

COUNTER

GENERAL

For cabinet height {including feet) add ﬁ]w} I—T N
§10.32) 10 EIA rack height -t 1
{B) Rear apron recess
T0P 4763
] F—” 425.5 118, 75)
4 il 18,125 {16, 75
| 7.2 25,4
(il
1 =
L 12,7
0.5}
b 482 6 {19 — ]

Dimensions are for general information only. If dimensions are required for building special enclosuyes, tonfact your HP office.

internal Reference (after 2 h warm—up and
calibration at 25°Cy:
Aging Rate:
<0.05 ppm/h; <2 ppm/90 days.
Temperature Drift:
<42 ppm from 15° to 35°C.
<10 ppm frem 0 to 50°C.
Line Voltage Variations:
<0.1 ppm for +5% to -10% line voltage change.
Typical Overall Accuracy (within 3 months calibration
and from 15" to 35°C): £ 2 ppm.

Frequency Tuning: typicaily >+20 ppm using internal
time base vernier.

Rear Output: nominally >0.5V peak- to- peak into
50082, This will drive another 8640B.

Weight:

Net 20.8 kg (45 1b 14 oz),

Dimensions:'

b 4255 (16, 75) ——+

L]
RFAR L
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General Information

Table 1-2. Recommended Test Equipment {1 of 4)

Model 8640B

range)
AC Accuracy: 20.1% of reading
Ohms Range: to 1 k&2

Instrument Type Critical Specifications Suggested Model Use*
20 B Amplifier Range: 0.5-520 MHz HP 8447A p
(2 required) Gain: 20 t0 23 dB
Flatness over Range: £2 dB
Impedance: 5002
Noise Figure: <5 dB
20 dB Amplifier Range: 0.4- 1200 MHz HP 8447B p
{2 required for Opt. 002 Gain; >20 dB
only, otherwise one Flatness: £2 dB
required) Impedance: 5082
Noise Figure: <5 dB to I GHz
40 dB Amplifier Range: 5 Hz to 100 kHz HP 465A PA
' Gain: 20 and 40 ¢B +1 dB
Iput Impedance: >5kf
Output Impedance: 3082
Noise: <025 uVrms referred to input
Quiput: > 1 Vrms inte 5002
40 dB Amplifier Range: 20 Hz to 100 kHz HP 08640-60506 P
Gain: 40+ 1 dB
Input Impedance: 5082
Noise Figure: <3 dB when driven from 5082
Output Level: > 100 mV in 508
25.4 mm (1 inch) To ensure measurement accuracy, no substitution HP 98640~60501 |4
Loop Antenna is possible. Fabrication depends upon machining
and assembling to close tolerances.
1Q 4B Step Atienuator Attenuation: 0- 90 dB in 10 dB steps HP 355D P.A
Range: 0.45-1 GHz
Accuracy: £1.5 dB to 90 dB
10 dB Attenuator Accuracy: 0.5 dB to 1.2 GHz HP 8491A Opt 010 A
{required for Opt. 003
only)
Crystal Detector Range: 0.45- 1200 MHz HP 8471A P, A
Low Level Sensitivity: >0.35 mV/uW
No internal de return
Digital Multimeter DC Accuracy: #(0.01% of reading +0.02% of HP 3490A P,A,T

WWW.

*P = Performance; A = Adjustments: T = Troubleshooting

1-186
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Model 8640B Ceneral Information
Table 1-2. Recommended Test Equipment (2 of 4)
Instrument Type Critical Specifications Suggested Model lse*
Distortion Analyzer Range: 20 Hz to 600 kHz HP 331A P
Distortion Range: <<0.1%
Minimum Input: <300 mVrms
15 kHz Low—Pass Filter 15 kHz low—pass (7 pole) CIR-Q-TEL p
Impedance: 5082 FLT/21B-15K~
Ripple: <£0.2 dB 7/50-3A /3B *F
Frequency Counter Range: to 550 MHz HP 5327C PAT
Input Sensitivity: <100 mV
Inputs: 50£ and high impedance (1 M$2)
Accuracy: <1 ppm
Period and Frequency Measurement Capabitity
Time Base: 10 MHz
Frequency Meter Ranges: 100 kHz to 10 Mz HP 3210A P,A
Linearity: <0.05%
Analog Output: 1V for full scale
Filter Kit Output Low-Pass Filters for Frequency Meter HF 10331A
(20 kiHlz and 1 MHz Butterworth filters)
Frequency Standard Frequency: 10 MHz, 5 MHe, 1 MHz, or 100 kHz Suitable House A
Accuracy: <1077 (preferred) Standard
FM Linearity Circuit See Figure 1-9 HP 08640-60503 A
(sec para. 5-41 for pos—
sible requirement.)
Mixer Double Balanced HP 10514A P, A
Range: 0.45-550 MHz
Neise Phase Lock Circuit See Figure 1-10 HP 08640-60504 P
Oscilloscope 50 MHz Real Time HP 180C/18014A7 P,AT
Sensitivity: 5 mV/division 1820C
Internal/External Sweep and Triggering
Power Meter Accuracy: £1% of reading HP 435A P.AT
Range: 0.45- 1200 Milz
Power Sensor Input Level: -20 to +20 dBm HP 8482A
VSWR: <1.2:1
Pulse Generator Range: 50 Hz to 500 kHz 1P 8003 A PAT
Output: >1V into 5002
Pulse Width: down to 1 us
Transition Time: <50 ns
*P = Performance; A = Adjustment; T = Troubleshooting
**CIR-Q-TEL INC./10504 Wheatley /Kensington, MDY 20795/Phone 301-846-1800.
1-17
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General Information Model 86408

Table 1-2. Recommended Test Equipment (3 of 4)

Instrument Type Critical Specifications Suggested Model Use®

RMS Voltmeter Range: 10 Hz to 100 kHz HP 3400A P
Reading: True rms {ac only)

Voltage Range: 1 mV to 10V full scale
Accuracy: 1% of full scale 50 Hz to 50 kHz
Scale: Voltage and dB

Signal Generator Range: 0.45-550 MHz HP 8640A P, A

Output: > 13 dBm into 5082

Drift: <20 ppm/{10 min.

SSB Phase Noise: > 130 dB down from 230 to
450 MHz increasing linearty to 2> 122 dB down
at 550 MHz (stated in a 1 Hz bandwidth at
20 kHz offset from carrier) and decreasing
approximately 6 dBjoctave for each divided
down range — but need not be less than
140 dB down.

Residual FM: <15 Hz rms in 20 Hz t0 15 kHz
post—detection noise bandwidth.

Aux RF Out: > -5 dBm,

Leakage: <3 uVinduced in a 2-tarn, 1-inch
diameter loop 1 inch away from any surface
and measured into a 5082 receiver.

FM: de coupled; at least 40 kHz deviation for

1V input.
Audio Spectrum Range: 20-200 kHz HP 8556A/8552B/ P, A
Analyzer Amplitude Calibration: 141T

Display Accuracy: £0.25 dB/dB but not more
than 1.5 dB over 70 dB dynamic range.

Flatness: £0.2 dB
Vertical Reference Scale: 10 dB/division log,
2 &B/division {or less) log, and linear display
calibration.

Average Noise Level: <~ 120 dBm (50£2) with
1 kHz [F bandwidth.

Spurious Responses: > —60 dB down for nominal
specified inputs.

Tracking Generator:
Flatness: #0.25 dB
Level: >>3 Vrms intc 60082

RF Spectrum Analyzer Range: 0.5-1250 MHz HP 8334B/8552B/ P,A,T

Amplitude Calibration: 1417
Display Accuracy: £0.23 dB/dB but not more
than 1.5 dB over 70 ¢B dynamic range.
Flatness: 1 dB

[F Gain Step Accuracy: 0.2 dB

(cont’d on next page)

*P = Performance; A = Adjustments; T = Troubleshooting

1-18
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Model 86408

Table 1-2. Recommended Test Equipment (4 of 4)

General Information

www.valuetronics.com

Instrument Type Critical Specifications Suggested Model Use*
RF Spectrum Analyzer Amplitude Calibration (continued):
(Continued) Vertical Reference Scale: 10 dB/division log,
2 dB/division (or less) log, and linear display
calibration.
Average Noise Level: <-102 dBm with 10 kHz
IF bandwidth
Spurious Responses: >60 dB down for inputs
of =40 dBm or less
Span Width: 0-1 GHz
Compatible with Tracking Generator
Test Oscillator Range: 10 Hz to 10 MHz HP 651B PAT
CGutput Impedance: 600§} and 508
! Distortion: >>40 dB down
j Output Level: >3 Vrms
Test Oscillator Frequency: 600 kHz HP 200CD T
(required for Opt. 003 Output Impedance: 600£2
only) Output: > 10 Vrms into 60082
Tracking Generator Output: to 0 dBm (5082) HP 8444A A
e Flatness: £0.5 dB
’ \'j Compatible with Spectrum Analyzer
(HP 8554B/8552B/141T)
Variable Phase Oscillator Frequency: 1 kHz HP 203A A
(see para. 5- 41 for pos— Level: > 1V into 60082
sible requirement) Phase Variability: 0 to 360°
VSWR Bridge Range: 0.45-1200 MHz Wiltron Model A
{required for Opt. 003 Directivity: >40 dB GONSG**
only) Connectors: Type N
*P = Performance; A = Adiustments; T = Troubleshooting
#*Wiltron Company /930 E. Meadow Drive/Palo Alto, CA 94303/TWX 9103731156 /Phone 415-494-6668
}
o
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General Information

Table 1-3. Recommended Test Accessories

Model 8640B

BAocessary Type

Suggested Model

Adapter (Type N Male and BNC Female connectors)

HP 1250-0067

Adapter {BNC Male and dual Banana post connectors)

HP 10110A

Adapter (two SMC Male connectors)

HP 1250-0827

Adapter (Type N Male to GR 874)

HP 1250-0847

Extender Board {30 pins}

HP 5060-0049

Extender Board {20 pins)

HP 5060-0256

Extender Board (12 pins)

HP 5060-0257

Bumpers (4) for Extender Boards

HP 0403-011%

Double Shielded Cable {BNC Male connectors, coaxial)

HP 08708-6033

Nine-inch Cable {BNC Male connectors, coaxial) HP 105024
Test Cable (48-inch, BNC Male connectors, coaxial) HP 10503A
Test Cable {SMOC Male and BNC Male connectors} HP 11592-60001
Cable Assembly (reguired for Opt. 002 only) HP 10020-61601
Blocking Capacitor (required for Opt. 002 only) HP 10217A

Ground Clip (required for Opt. 002 only)

HP 10213-62102

Divider 10:1 (required for Opt. 002 only)

HP 10020-67703

600 Chm Feedthrough HP 11020A
50 Ohm Load (Male, BNC, coaxial) HP 11583A
50 Ohm Load (Male Type N) HP 208A

Voltage Divider Probe {(10:1) (2 preferred) HP 10004D

182 Resistor

HP 0757-0280

16082 Hesistor

HP 0757-0401

Coaxial Short {Male Type N) (required for Opt. 003 only)

HP 115124

Tee (Coaxial, BNC, one Male and two Female connectors)

HP 1250-0781

www.valuetronics.com




Model 8640B

General Information
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Model 8640B

Installation

SECTION 11
INSTALLATION

2-1. INTRODUCTION

2-2. This section explains how to prepare the
Model 86408 Signal Generator for use. It explains
how to connect the instrument to accept available
line voltage, and it also describes bench operation,
rack mounting, storage, and shipment.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping 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
electrically. The contents of the shipment should
be as shown in Figure 1-1, and procedures for
checking electrical performance are given in
Section IV. If the contents are incomplete, if there

is mechanical damage or defect, or if the instru-
ment does not pass the electrical performance test,
notify the nearest Hewlett-Packard office. If the
shipping container is damaged, or the cushioning
material shows signs of stress, notify the carrier as
well as the Hewlett-Packard office. Keep the ship-
ping materials for carrier’s inspecfion. The HP
office will arrange for repair or replacement of the
instrument without waiting for claim settlement,

2-5. PREPARATION FOR USE

2-6. Power Requirements

2-7, The Model 86408 requires a power source of
100 or 120 volts (+5%, —10%) from 48 to 440 Hz;
or 220 or 240 volts (+5%,—10%) from 48 to 66 Hz,
single phase. Power consumption is 176VA max.

AN

PC BOARD, HP 5020-8157

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse pull 1o left.
2. Select operating voltage by orienting PC board to position
desired voltage on top-left side. Push board firmiy inta
module stot,

3. Rotate fuse-puil back into normal position and re-insert
fuse in holders, using caution to select correct fuse value.

| warning |

To avoid the possibility of hazardous eiectrical shock, do not
operate this instrument at line voltages greater than 126.5 Vac
with /ine frequencies greater than 66 Hr {leakage currents af
these line settings may exceed 3.5 mA).

Figure 2-1. Line Voltage Selection

www.valuetronics.com

2-1




Installation

& 2-8. Line Voltage Selection

: CAUTION ¢

To prevent damage to the instrument,
make the line voltage and fuse selection
BEFORE connecting the line power.
Also ensure the line power cord is con-
nected to ¢ line power socket that s pro-
vided with o protective earth contact.

2-9. A rear panel, line power module permits
operation from 100, 120, 220, or 240 Vac. The
number visible in the window (located on the
module} indicates the nominal line voltage to
which the instrument must be connected.

2-10. To prepare the instrument for operation,
slide the fuse compartment cover to the left (the
line power cable must be disconnected). Pull the
handle marked FUSE PULL and remove the fuse;
rotate the handle to the lefi. Gently pull the
printed circuit voltage selector card from its slot
and orient it so that the desired operating voltage
appears on the topdeft side (see Figure 2-1).

Model 86408

Firmly push the voltage selector card back into its
slot. Rotate the FUSE PULL handle to the right,
install a fuse of the correct rating, and slide the
fuse compartment cover to the right. A complete
set of fuses is supplied with the instrument — see
ACCESSORIES SUPPLIED in Section I.

NOTE

The correct fuse rating for the line
voltage selected is listed on the line
power module. More information about
fuses is given in the table of replaceable
parts in Section VI (reference designa-
tion is F1).

2-11. Power Cable

2-12. In accordance with international safety
standards, this instrument is equipped with a
three-wire power cable. When connected to an
appropriate power line outlet, this cable grounds
the instrument cabinet. The type of power cable
plug shipped with each instrument depends on the
country of destination. Refer to Figure 2-2 for the
part numbers of the power cable plugs available.

260V
OPERATION

B0V
OPERATICN

PLUG®: SEV 1011.1959-24507
TYPE 12
CABLE*: HP 8120-2104

PLUGH: NZSS 198/A8 €112
CABLE™: HP 8120-136%

125V
OPERATION

259V
OPERATION

PLUG*: NEMA 5-15P
CABLE": 8120-1378

PLUG™: NEMA &-15P
CABLE™: HP 8120-0698

250V
OPERATION

PLUG*: CEET-VHI
CABLE*: HP 8120-1689

PLUG*: CEE22-V1

CABLE™: HP 8120-1860

260V
OPERATION

250V
OPERATION

PLUG™: BS 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry identifier for the plug only.

The number shown for the cable Is an HP part number for a complete cable including the plug.

Figure 2-2. Pewer Cables Availahle

2-2
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Model 8640B

Power Cable {Cont'd)

WARNING
To auoid the possibility of personal in-
jury, the following precautions must be

followed before the instrument is
switched on:

a. If this instrument is to be energized
vie an autotransformer, make sure that
the common terminal is connected to
the earth grounded pole of the power
souree.

b. The power cable plug shall only be
inserted into a socket outlet provided
with a protective earth contact. The
protective action must not be negated
by the use of an extension cord without
a protective conductor (grounding).

c. Before switching on the instrument,
the protective earth terminal of the
instrument must be connected to «a
protective conductor of the power cord.
this is accomplished by ensuring that
the instrument’ Internal earth terminal
is 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 with the Model
86408 should be either 50 ochm-type BNC male or
Type N male connectors that are compatible with
US MIL-C-39012,

2-15. Operating Environment

2-16. The operating environment should be within
the following limitations:

Temperature . ...............,... 0°C to +55°C
Humidity. . ................. .. < 95% relative
AHitude. .. ...... ... <4600 metres (15 000 feet)

2-17. A forced-air cooling system is used to main-
tain the operating temperature required within the
instrument. The air intake and filter are located on
the rear panel, and warm air is exhausted through
perforations in the right-hand side panel. When
operating the instrument, choose a location that
provides at least three inches of clearance at the
rear and two inches clearance at the right side.

www.valuetronics.com

Installation

The clearances provided by the plastic feet in
bench stacking and the filler strips in rack mount-
ing are adequate for the top and bottom cabinet
surfaces.

2-18. Bench Operation

2-19. The instrument cabinet has plastic feet and a
foldaway tilt stand for convenience in bench
operation. The tilt stand raises the front of the
instrument for easier viewing of the control panel,
and the plastic feef are shaped to make full-width
modular instruments self-aligning when stacked.

2-20. Rack Mounting

2-21. A rack mounting kit is available (HP 5060-
8740). This kit contains all the necessary hardware
and instaliation instructions for mounting the
instrument on a rack with 482.5 mm (standard
19 inch) spacing (see Figure 2-3).

2-22. STORAGE AND SHIPMENT

2-23. Environment

2-24. The instrument should be stored in a clean,
dry environment. The following environmental
limitations apply to both storage and shipment:

Temperature .. ............... —40°C to +75°C
Humidity.. ................... < 95% relative
Altitude. . . .. ..., .. < 7600 metres (25 000 feet)

2-25. Packaging

2-286. Original Packaging. Containers and materials
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
FRAGILE to assure careful handling. In any corre-
spondence, refer to the instrument by model num-
ber and full serial number.

2-27. Other Packaging. The following general in-
structions should be used for re-packaging with
commertcially available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of
service required, return address, model number,
and full serial number.

2-3



Installation Model 86408

Packaging (Cont’d) ment inside the container. Protect the control
b. Use a strong shipping container. A double- panel with cardboard.
wall carton made of 2.4 MPa (350 psi) test mate-

rial is adequate. d. Seal the shipping container securely.

¢. Use enough shock-absorbing material

(75100 mm layer) around all sides of the instru- e. Mark the shipping container FRAGILE
ment to provide a firm cushion and prevent move- to assure careful handling.
TILT STAND FOOT

FOOT RELEASE
BUTTON

LARGER NOTCH

FILLER STRIP

TRIM STRIP

{ADHESIVE BACKED}
BOTTOM COVER

INSTRUCTICNS

1. Remove tilt stand, plastic feet and trim strips.

9. Attach filler strip and rack mounting flanges,
keeping large notch on flanges to instrument
hottom,

Figure 2-3. Preparation for Rack Mounting

] 2-4
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Model 8640B

Operation

SECTION It
OPERATION

3-1. INTRODUCTION

3-2. This section describes the functions of the
controls and indicators of the Model 8640B Signal
Generator. It explains how to set the frequency,
amplitude, and modulation controls, and covers
such operator mainienance as fuse and indicator
lamyp replacement and fan filter cleaning,

warnGs)
Before switching on the instrument, the
protective earth terminals of the instru-
ment must be connected to the protec-
tive conductor of the (mains} power
cord. The mains plug shall only be in-
serted in a socket outlet provided with o
protective earth contact. The profective
action must not be negated by the use of
an extension cord (power cable) without
a protective conductor (grounding}.

Grounding one conductor of a two con-
ductor outlet is not sufficient protection.

Ensure that all devices connected to this
instrument are connected to the pro-
tective (earthj ground.

Make sure that only fuses with the re-
quired rated current and of the specified
type (normal blow, time delay, etc.) are
used for replacement, The use of re-
puaired fuses and the short-circuiting of
fuse holders must be quoided.

i CAUTION

Before switching on this instrument,
make sure it is set to the proper line
voltage,

3-3. PANEL FEATURES

3-4. Front panel controls, indicators, and connec-
tors are shown and described in Figure 3-2. Rear
panel confrols and connectors are shown and
described in Figure 3-3.

3-5. OPERATOR’S CHECKS

3-6. Use the operator’s checks in Figure 3-4 to
verify proper operation of the Signal Generator’s
main functions.

www.valuetronics.com

3-7. OPERATING INSTRUCTIONS

3-8. Figures 3-5 and 3-6 explain how to set the
frequency, amplitude, and modulation conirols.
Figure 3-b also explains how to use the frequency
counter and phase lock controls,

3-9. OPERATOR’'S MAINTENANCE

3-10. Fuse. The main ac line fuse is located on the
rear panel next to the line power cable jack. To
remove the fuse, first remove the line power cable
from its jack. Slide the fuse compartment cover to
the left, then pull the handle marked FUSE PULL
and remove the fuse.

WARN!NG

Make sure that only fuses with the re-
guired rated current and of the specified
type (normal blow, time delay, elc.) are
used for replacement. The use of re-
paired fuses and the short-circuiting of
fuse-holders must be avoided.

3-11. Lamp Replacement. Figure 3-1 explains
how to replace the lamp located in the line power
switch.

3-12. Fan. The cooling fan’s filter is located on the
rear panel. To service the filter, use a No. 2
Pozidriv screwdriver {HP 8710-0900) to remove
the four screws that hold the filter to the rear
panel. Then clean it, using a solution of warm

WP37, KNURLED NUT, HP 0590-0923

i,!\f\fiP HP 2146-0244

GUIDE
MP38

PUSHBUTTON, PLASTIC LENS
HP 3101-0559

POWER LAMP REPLACEMENT

1. Remove iens by pulling straight sut,

2. Replace lamp.

3. To repiace lens, atign quide with notch
in receptacle. Push straight in

Figure 3-1. Lamp Replacement

3-1



Operation

water and

soap, or replace it, using the part

numbper listed in the table of replaceable parts in

Section VI.

3-13. The fan motor has factory lubricated, sealed
bearings and requires no periodic maintenance.

Model 86408

3-14. Meter Zeroing. To mechanically zero the
front panel meter, set LINE switch to OFF and
place instrument in its normal operating position.
Turn adjustment screw cw until indicator indicates
zero, then turn adjustment slightly cew to free
mechanism from adjusting peg.

FRONT PANEL FEATURES

o Meter Function: interlocked buttons select one of
three functions,

AM: meter indicales percent of amplitude
moedulation,

FM: meter indicates peak frequency deviation,

LEVEL: meter indicates RF oufput level in
Vrms or dBm 5082,

e SCALE: annunciator lights fo indicate applhi-
cable meter scale. Meter scale is aufomatically
selected.

e Meter: ranges to one of three linear scales, read
according to meter function.

AM X10%: 0—10 scale is read 0—100%.

M k/MHz: (0—3, 05, and 0—10 scales are
read in kHz or MHz, depending upon seiting
of PEAK DEVIATION switch (e.g., with
PEAX DEVIATION set to 80 kHz, a meter
reading of 7.2 indicates ihat deviation is
72 kHz).

LEVEL VOLTS: 0—3 and 0—10 scales are
read in microvolts, millivolts, or volts depend-

ing upon setting of OUTPUT LEVEL controls
{e.g., with OUTPUT LEVEL switeh set to
.03 VOLTS, a meter reading of 2.4 indicates
that actual level is 24 mVrms)., The —10 {o
+3 dB scale is read relative to the OUTPUT
LEVEL switch dBm scale.

o Output Problem Annunciators: lamps light to
indicate that modulation or OUTPUT LEVEL
settings are causing generator f{o he uacalibrated.

REBUCE PEAK POWER: indicates a com-
hination of OUTPUT LEVEL and amplitude
modulation that exceeds specified limits.
This allows 100% AM on all OUTPUT LEVEL
ranges except the +20 dBm range. In instru-
ments with the Internal Doubler (Option
002), on the 512—1024 MHz range, the peak
envelope power of the carrier may not exceed
the maximum level of any OUTPUT LEVEL
range.

REDUCE FM VERNIER: indicates that an
external FM input level or vernier setting is
causing FM deviation fo exceed limits.

3-2

Figure 3-2. Front Panel Controls, indieators, and Connectors (1 of 4)
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Model 8640B Operation

FRONT PANEL FEATURES

REDUCE PEAK DEVIATION: indicates
PEAK DEVIATION setting is too high for the
selected frequency range.

some ranges to tune over the full range), When
control is not in CAL position, the UNCAL lamp
lights to indicate that the counter is uncalibrated.

&) COUNTER MOBE: buttons control operation of
frequency counter,

® Time Base Adjust: allows front panel access to
time base calibration potentiometer for easy ad-
justment of internal reference oscillator,

EXPAND: X10 expands resolution one digit,
moving the decimal point one place {o the
left; X100 expands resolution two digits,
moving the decimal point two places to the left. NOTE

The RF ON/OFF switch is wired fo turn
off only the amplitude modulator. This

BF ON/OFF: enables or disables the RF output,

NGTE

EXPAND X100 and EXPAND X100
buitons are interlocked so thaif only
one button can be depressed at a time.

LOCK: phase locks Signal Generator to the
internal {or to an external) crystal reference.
Display indicates lock frequeney; loss of lock
causes display to blink and indicate actual

allows the RF Oscillutor to remain
warmed up, the Auxiliary BRF OQutput to
remain on, and the counter and phase
lock to remain operating. If it is desir-
able fo switch both the modulator and
the RF Oscillator off, the RF ON/OFF
function can be easily modified {see
Service Sheet 5 in Section VIIT),

frequeney of Signal Generator,

@ RF QUTPUT: RF output through Type N female
connector. (Connector meets US MIL-C-39012.)
50 ohm ac coupled source impedance.

2 CAUTION

If not protected by Option 003 (Re-
verse Power Protection), application of
> 40 Vde or +13 dBm of RF power
into the output jock of the Signal
Generator is likely to cause damage
{o the oulput circuits of the instrument.

INT/EXT Source: programs counter to count
frequency of Signal Generator (INT} or exter-
nal input (EXT).

EXT Range: 0—10 or 10—550 selects counter
frequency range in MHz when INT/EXT
switeh set Lo EXT.

+4% DIGIT: Increases frequency of phase locked
generator Y least significant digit and causes a
5 to appear as a seventh digit on the display.
The Signal Generator must be phase locked to
initiate +%¢ DIGIT operation.

QUTPUT LEVEL: the switch controls a 10 dB
step atienuator that sets the output level range.
Concentric vernier sets output level within an
18 dB range (the meter indicates actual outpu®).

@ FREGUENCY MHz: counter readout indicates
RF frequency in MHz. Blinking display indicates
loss of phase lock. The OVERFLOW lamp lights
to indicate that significant data is not being dis-
played. Generator cannot be phase locked if an NOTE
overflow condition is present.

@ TIME BASE VERN: used as a fine frequency
tune when in lock mode to give continuous tuning
between lock points {the use of the COUNTER
MODE EXPAND X110 control is necessary on

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

FIME TUNE: fine frequency control.

Figure 3-2. Front Panel Controls, indicators, and Connectors (2 of 4)
3-3
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Operation

Model 86408

FRONT PANEL FEATURES

@ FREQUENCY TUNE: coarse frequency control.

@ RANGE: Selects one of ten octave frequency
ranges. The eleventh position, 512-1024 MHz/
EXT DOUBLER, gives 256~512 MHz at RF
QUTPUT, but the FREQUENCY MHz readings
and FM meter indications are corrected for use
with an RF doubler connected to RF OUTPUT.
In Option 002 instrument, the 512—1024 Miiz
range displays actual RF OUTPUT frequency.

COUNTER INPUT: external input to freguency
counter; impedance is 50 ohms.

% CAUTION

Do notl apply a de voltage or > +16 dBm
to COUNTER INPUT.

@ FM: selects frequency modulation and source.
OFF: no I'M.
INT: FM by internal oscillator.

AC: FM by external source through FM
INPUT jack (> 20 Hz, ac + de << 5 Vpk}.

DC: FM by external source through FM
INPUT jack (ac + de <5 Vpk).

CAL: used to calibrate external modulation
input (do not use when phase locked).

PEAK DEVIATION: switch and concentric vernier
vary FM frequency deviation (as indicated on the
meter). Vernier range is from zero to the peak
deviation selected by the switeh.

EM INPUT/GUTPUT: 600 ohm input for external
FM; nominally 1 Vpk (0.707 Vrms} required for
full peak deviation selected by PEAK DEVIA-
TION switch (never more than 5 Vpk). Output lor
internal osciltator whenever FM selector is set to
INT (600 ohm source impedance); level controlled
hy AUDIO OUTPUT LEVEL.

€ MODULATION FREQUENCY: switch selects
400 Hz or 1000 Hz. With Optioa 001 Variable
Modulatien Oscillator (shown), switch also selects
multipiier, Vernier, with multiplier, sets frequency
from 20 Hz to 600 kBHz.

AM INPUT/OUTPUT: 800 ohm input for exter-
nal AM; 1 Vpk {0,707 Vyms) required for 100%

3-4

Figure 3-2. Front Panel Controls, indicators, and Connectors (3 of 4)
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Model 8640B Operation

FRONT PANEL FEATURES

modulation (never more than 5 Vpk). Input for @ LENE: switch applies or removes AC power. The
pulse modulation (50 ohm): > 0.5 Vpk positive button is lighted when ON.

pulse required o turn on RF. Output for internal ;

oscillator whenever AM selector is set to INT
(600 ohm source impedance): level controlled by OFF: no AM.
AUDIO OUTPUT LEVEL.

AM: selects amplitude modulation and source.

INT: AM by internal oscillator.

. NOTE _ AC: AM by external source through AM
With the Option G601 Variuble Modula- INPUT jack (> 20 Hz, ac + de < 5 Vpk).
tion Oscillator, AM QUTPUT and FM
QUTPUT are in parallel. Parallel load DC: AM by external source through AM
should be = 600 chms. INPUT jack {ac + de << 5 Vpk).
€D MODULATION: vernier varies amplitude modula- PULSE: when selecled with to modulation,
tion from O to 100% (as indicated on the meter). it disables the RF output; a positive pulse at

AM INPUT pulses on the RF.

@ AUDI0 QUTPUT LEVEL: control varies level of @ Mechanical Meter Zerp: sets meter suspension so
signal from AM and/or FM OUTPUT jacks (cali- that meter indicates zero when power is removed
bration gives voltage into 60082), and insirument is in normal operating position.

Figure 3-2. Front Panel Controls, Indicators, and Connectors {4 of 4)

| 3-5
www.valuetronics.com



Operation Model 86408

REAR PANEL FEATURES

5 4
o AUX RF OUTPUT: nominal —8 dBm auxiliary RF be phuse locked to an external reference
ouiput; 500 cohm source impedance, Signal does (such as another Model 8640RB) by using
not contain amplitude or pulse moduiation (how- the TIME BASE Reference juck and

ever, it does contain FM). In all instruments, on switch,
the 5121024 MHz range the auxiliary RF output
is one-half the frequency of the indicated RF o Line Power Module: permits operation from 100,

frequency. 120, 220 or 240 Vae. The number visible in
window indicates nominal line voltage to which
o TIME BASE Reference In/Out: input for external instrument must be connected (see Figure 2.1).
5 MHz time base reference that is > 100 mVrms, Center conductor is safety earth ground.
load impedance is 1 k2. Qutput for internal,
5 MHz time base reference, level is 3 Vrms into WARNING I
an open circuit; source impedance is 500 ohms, i
Any interruption of the protective
NOTE (grounding) conductor inside or oulside
Internal jumpers may be repositioned to the instrument or disconnection of the
provide for 1 MHz time base reference protective earth lerminal is likely to
input/output operation. See Service make the instrument dangercus. Inten-
Sheet 19 in Section VIII, tional interruption is prohibited,

@ TIME BASE Reference INT/EXT: switch selects
function of IN/OUT jack. INT position applies
internal reference to jack. EXT position feeds @

Serial Number Plate: first four digits and letter
external reference from jack to time base.

of serial number constiiute the prefix which defines
the instrument configuration; last five digits form

NOTE sequential suffix that is unigue to each instrument.
Since the phase lock reference is the The plate also indicates any options supplied with
5 MHz time base, the Model 86408 can instrument.

Figure 3-3. Rear Pane! Cantrals and Connectors
3-6
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Model 86408 Operation

OPERATOR'S CHECKS

INITIAL CONTROL SETTINGS
a. Push LINE switch @ to ON, Set TIME BASE INT/EXT switch (on rear panel) to INT.

b. Set the controls as follows:

& veierFunction . . . . . . . . . . LgveL
@ COUNTER MODE: EXPAND . . . . . Off (Out})
LOCK . . . . . . Off(Out)
Sowrce . . . . . . INT(In)
e DIGIT . . . . . Off (Qut)
TIMEBASEVERN . . . . . . . . . CAL
AM . . . . . . . . . . . . . . OFF
AUDIO OUTPUT LEVEL . . . . . . . Fully cew
€ voburamon . . . . . .. ... Fulyeew
: MODULATION FREQUENCY . . . . . 400 Hz
FM . . . . . . . . . . . . . . QOFF
) PEAKDEVIATION . . . . . . . . . 5kHz
@ PEAK DEVIATION Vernier . . , . ., . Fully cew
W RANGE . . . . . . . . . . . . 05-1MHz
¥ FREQUENCY TUNE . . . . . . . . Centered (four turns from stop)
@ riNeTUNE L ... Centered (2.5 turns from stop)
OUTPUT LEVEL Switch . . . ., . . . 0.1 VOLTS (—10 dBm)
OUTPUT LEVEL Vernier . , . . . . . Meierreads 10 {(+3 dB)
RFONJOFF . . . . . . . . . . . ON
Figure 3-4, {perator’s Checks (1 of B)
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Operation Model 8640B

OPERATOR'S CHECKS

COUNTER AND RF OSCILLATOR
c.  Usea Type N to BNC adapter and a BNC to BNC cable to connect RF OUTPUT ) to COUNTER

neuT @

d.  Adjust FREQUENCY TUNE @ and FINE TUNE @ until FREQUENCY o reads 0.75000 MHz.
Set COUNTER MODE EXPAND o to X10; FREQUENCY should read about 750000 MHz (the
reading should shift one place to the left). Release COUNTER MODE EXPAND X 10 and depress

EXPAND X100; FREQUENCY should read about 500000 MHz (the reading should shift one addi-
tional place to the left with the decimal point and the seven no longer dispiayed); the OVERFLOW

annunciator lamp should light.

e, Release COUNTER MODE EXPAND X100 ). With RANGE ) set s follows, FREQUENCY (@)
should read approximatley as shown below.

Range MHz FREQUENCY MHz

0.5—1 0.75000
12 01.5000
24 03.0000
4—8 06.0000
8—16 12,0600
16—32 024,000
3264 (048,000
64—128 026.000
128256 0192.00
256—512 (0384.00
5121024 0768.00

Figure 3-4. Operator’s Checks (2 of 5)
3-8
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Model 86408 Operation

OPERATOR’S CHECKS

PHASE LOEK

L Set RANGE @18 to 256—512 MHz. Note that the right-hand digit on the FREQUENCY display
flickers between two digils. Set COUNTER MODE LOCK @) to ON; the flickering should stop.
Depress +14 DIGIT button; the FREQUENCY display should read 0384.005. Slowly adjust FINE
TUNE @ one-quarter turn; the FREQUENCY reading should not change. Adjust FREQUENCY
TUNE @ one-quarter turn; the FREQUENCY display should blink at about a 2 Hz rate and the
reading should change (the reading should follow FREQUENCY TUNE).

Set COUNTER MODE LOCK and +% DIGIT to off. Set FREQUENCY TUNE to approximately
500 MHz, Turn TIME BASE VERN ecw untii it just clicks out of its detent. UNCAL annunciator

should light and FREQUENCY should read low by at least 10 kHz. Turr TIME BASE VERN fully cow,
FREQUENCY should read high by at least 10 kHz.

NOTE
The above step is simply a check of TIME BASE VERN operation.
The TIME BASE VERN is normally used to vary the RF OUT fre-
quency while the generator is phase locked.

RF QUTPUT

g. Set Source to EXT and Range to 10—550. Adjust FREQUENCY TUNE @ until FREQUENCY @

reads (384,00 MHz. Step through the ranges specified in step e, setting the COUNTER MODE EX.

PAND and Range (EXT) control §58 to obtain appropriate resolution; frequency should read approxi-
mately as shown in step e.

NOTE

In instruments without the internal doubler (Option 002), when
range is set to 5121024 MHz, the FREQUENCY display will read
approximately 0384.00 MHz (the actual frequency at RF QUTPUT).
With Option 602, and RANGE set to 5121024 MHz, when FRE-
QUENCY TUNE is set above 550 MHz, the counter may not display
the correct frequency of the output signal,

METER

h.  Set OUTPUT LEVEL switch §} to 1 VOLT (+10 dBm) and OUTPUT LEVEL vernier §B until the
meter @B indicates 5 on the 010 SCALE; the 010 SCALE annunciator @3 should light.

i. Set QUTPUT LEVEL switch to .3 VOLTS (0 dBm); the 0—3 SCALE annunciator @ should light.

Figure 34, Operator’s Checks (3 of B)
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Operation Model 8640B

OPERATOR'S CHECKS

AMPLITUDE MODULATION

i. Set RANGE to 256—512 MHz, Set Meter Funciion @ to AM and AM to INT. Slowly turn
MODULATION 4§ clockwise. When the meter indicates 10 {i.e., 100% modulation}, set OUTPUT LEVEL
to the 3 VOLTS {+20 dBm) range; the REDUCE PEAK POWER annunciator @ should light.

switch §

set OUTPUT LEVEL switch P to 1 VOLTS (+10 dBm); the annunciator should go
out. et RANGE &IB to 512-1024 MHz. Set Meter Function & to LEVEL and OUTPUT LEVEL
to a reading of 0 on the 4B scale of the meter; the REDUCE PEAK POWER annunciator @

vernier @g
should light.

FREQUENCY MODULATION

L Set AM to OFF (the annunciator should go out} and FM { 1} to INT. Set Meter Function @ to
FM and check that PEAK DEVIATION @ is set to 5 kHz and the vernter is fully counterclockwise; the

meter hould indicate 0.

fully clockwise, the meter@ should indicate grealer than
7 should light.

m. Turn the PEAK DEVIATION vernier
5 k¥Hz and the REDUCE FM VERNIER annunciator

n.  Reduce FM vernier @ until meter reads 5 kHz ($he annunciator should go out). Set RANGE @ to
51 MHz, and set PEAK DEVIATION §J} to 10 XHz; the REDUCE PEAK DEVIATION annunciator
i should light and the meter should indicate Q.

ELF to 12 MHz (the annunciator should go out) and turn the PEAK DEVIATION vernier
fully counterclockwise; the meter @ should indicate 0 on the 0—10 SCALE.

Figure 3-4. Operator's Checks (4 of 5)
3-10
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Model 86408 Operation

OPERATOR'S CHECKS

MODULATION OSCILLATOR

p. Using the BNC to BNC cable, connect FM QUTPUT 13 to COUNTER INPUT @ . Set COUNTER
MODE EXPAND @ {0 X100 and Source @ to EXT 0—10. Set AUDIO OUTPUT LEVEL @ to
1 Vand MODULATION FREQUENCY @ , in turn, to 406 Hz and 1 kHz; the FREQUENCY readout
@ should display approximately “.000400" and “,001000” MHz.

Figure 3-4, Operator's Checks (b of 5)
311
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Operation Model 8640B

SETTING FREQUENCY AND AMPLITUDE

FREQUENCY
& Set COUNTER MODE source §J to INT and TIME BASE VERN @) to CAL.

b, Set RANGE to span the desired frequency.

c. Use FREQUENCY TUNE @ and FINE TUNE @ to set the Signal Generator to the desired
frequency.

d. The decimal point on the FREQUENCY dispiay @ is automatically set by the RANGE conirol @ .
For more resolution, set COUNTER MODE EXPAND ) to X10 or X100.

€, To phase lock the generator’s output, set COUNTER MODE LOCK @ to ON; use TIME BASE VERN
@ as the fine frequency tune. On some frequency ranges the COUNTER MODE EXPAND X190 can
be used to increase the resolution of the frequency setting.

NOGTE
If the OVERFLOW annunciator lights, the generator will not
enter phase lock. If the TIME BASE VERN is not in the CAL
position, the counter is not calibrafed. The phase lock system
is then used only fo maintain stability and not for an accurale
frequency readout,

Figure 3-5. Setting the Frequency and Amplitude Controls (1 of 3)
312
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Model 8640B QOperation

SETTING FREQUENCY AND AMPLITUDE
FREQUENCY ({Cont'd)

f, Whenever phase lock is lost, the FREQUENCY display @ will blink. To re-establish phase lock, set
COUNTER MODE LOCK @ to off; re-tune (if necessary) with FREQUENCY TUNE @ and
FINE TUNE @) , and set COUNTER MODE LOCK to ON.

g To use the +% DIGIT function, depress both LOCK and +%4 DIGIT butions: a seventh {(least significant)
digit (5) will appear on the FREQUENCY display ().
NOTE

The TIME BASE VERN Q) is normally not used with the
+¥ DIGIT function.

h. For instruments without an internal doubler, to use an external frequency doubler, connect to BF
QuUTPUT @ and sef RANGE @ to 512—1024 MHz/EXT DOUBLER. The FREQUENCY display
will indicate the frequency out of doubler (i.e., the FREQUENCY display indicates twice the
frequency at RF OUTPUT). FM and phase lock are also calibrated in this mode.

AMPLITUDE

a. Use the QUTPUT LEVEL switch and vernier @ to set the desired signal level {theve are two types of
scales, rms volts and dBm}, For optimum operation, use the vernier in the top 10 dB of its range. To
enable the RF OUTPUT signal, set the RF ON/OFF switch &P to ON,

CAUTION
For instruments with Option 003 {reverse power protection)
avoid control settings which cause the REDUCE PEAK POWER
annunciator to light, The Signal Generator’s own output can trip
the level sensor. This may occur with high peak envelope power
AM signals or during low RF frequency, open-circuil operation.
This condition can cause relay contact chatter and reduce con-
tact life.

NOTE

The BF ON/OFF switch may be wired to turn off the amplitude
modulator or both the amplitude modulator and the RF Oscillator
{see Service Sheet 5 in Section VIII).

b. To read the output level, sef Meter Funetion 0 to LEVEL. The meter@ is read in conjunction
with the QUTPUT LEVEL control m (e.g., with OUTPUT LEVEL switech set to .03 VOLTS, a meter
reading of 2.1 indicates that the actual level is 21 mVrms).

Figure 3-5. Setting the Frequency and Amplitude Controls (2 of 3)
3-13

www.valuetronics.com



Qperation Model 86408

SETTING FREQUENCY AND AMPLITUDE

AMPLITUDE {Cont'd)

c 1f 2 50 ohm to 75 ohm adapter {consisting of a 25 ohm series resistor) is connected to RF QUTPUT
€ . tre oureuT LEVEL ) voltage scale will be correct if the instrument is used with 75 ohm
terminations. However, 1.76 dB must be subtracted from the dB scale for correct readings.

Figure 3-5. Setting the Frequency and Amplitude Controls (3 of 3)
3-14
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Model 86408

Operation

SETTING MODULATION

C.

a.

b.

AMPLITUDE MODULATION

Set Meter Function @ o AM.

. CAUTION |

For instruments with Option 003 (reverse power protection)
avoid control settings which cause the REDUCE PEAK POWER
annunciafor to light. The Signal Generator’s own cutput can trip
the level sensor. This may occur with high peak envelope power
AM signals or during low RF frequency, open-circuit operation.

This condition can cause relay contact chatter and reduce con-
tact life.

To use the internal modulation oscillator, set AM to INT, Set MODULATION FREQULNCY

to the desired frequency, and se{ percent of modulation with the MODULATION vernier
modulation is indicated by the meter @ {e.g., a meter reading of 5.4 indicates 54% AM }.

NOTE
The REDUCE PEAK POWER gnnunciator lights whenever the
Signa! Generator’s output amplifier is being overdriven. When it
lights, reduce MODULATION vernier §@) or OUTPUT LEVEL

vernier @ .

_' set to INT, the internal modulation oscillator signal is present at the AM QUTPUT jack
(600 ohm source impedance). Iislevel is set by AUDIO QUTPUT LEVEL

With AM €

Figure 3-6. Setting the Modulation Controls (1 of 4)
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Operation Model 8640B

SETTING MODULATION

AMPLITUDE MODULATION (Cont'd)

d.  To use an external modulation signal, set AM @to AC (or DC if modulation signal is less than 20 Hz).
Apply the signal to the AM INPUT jack @ {600 ohm load impedance). The Signal Generator requires
1 Vpk (0.707 Vrms) for 100% modulation, Set percent of modulation with the MODULATION
vernier @ ; percent AM is indicated by the meter e

NOTE

The meter reading is accurate when AM is set to DC only if no de
offset is applied to the AM INPUT jack. The meler responds to
the positive peak of the ac component of the modulating signal.

PULSE MOBULATION

a  Set Meter Function ) to LEVEL.

b.  Set AM @) to PULSE (this disables the RF output). Apply the modulation pulse (> 0.5V) to the AM
INPUT iack @ (50 ohm load impedance), The Signal Generator requires a positive level to produce

an RF output.

c. Set the desired pulse-on level using the OUTPUT LEVEL controls @ .

Figure 3-6. Setting the Modulation Controls (2 of 4)
3-16
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Model 86408 Operation

a.

FREQUENCY MODULATION

SETTING MODULATION

Set Meter Function o to FM.

To use the internal modulation oscitlator, set EM 4J} to INT. Set MODULATION FREQUENCY
€ o the desired frequency, and set the peak deviation with the PEAK DEVIATION switch and

vernier @ ;

NOTE

The REDUCE PEAK DEVIATION annunciator & lights whenever
the PEAK DEVIATION switch setting is too high for the selected
frequency range. When it lighis, reduce PEAK DEVIATION range.

Pesk frequency deviation is indicated by the meter @ , and the meter is read in conjunction with the
PEAX DEVIATION switch m {e.g., with PEAK DEVIATION set to 320 kHz, a meter reading of 2.8
indicates that peak frequency deviation is 280 kHz).

with M §) set to INT, the intemnal modulation oscillator signal is present at the FM OUTPUT jack
€D (600 ohm source impedance). Tts level is set by AUDIO OUTPUT LEVEL € .

To use an external modulation signal, set FM @ to AC {or DC if modulation signatl is less than 20 Hz).
Apply the signal to the FM INPUT jack @ {600 ohm load impedance). The Signal Generator requires
1 Vpk (0.707 Vrms) for full peak deviation. The PEAK DEVIATION controls m and the meter

are used the same way as when using the internal modulation oscillator signal.

To calibrate the external input, sef the FM switch @ to DC (with no signal applied to FM input) and
read the frequency of the RF QUTPUT. Set FM to CAL and, using the PEAK DEVIATION switch and
verniet @, offset the frequency at RF OUTPUT an amount equal to the desired peak deviation. Set
M @ to DC or ACja 1 Vpk (0.707 Virms) signal applied to FM INPUT 18 will now produce the
desired peak deviation. (Do not use FM CAL when phase locked.)

NOTES

The REDUCE FM VERNIER annunciator @ lights when an FM
input causes peqk deviation to exceed its limits. When it lighls,
reduce either the PEAK DEVIATION vernier or the external sig-
nal level.

Do not apply signals that are less than 50 Hz when using the gener-
ator in the phase lock mode. Doing so will couse either the FM devia-
tion to be uncalibrated or the generator fo break phase lock {thereby
causing the coutner display to blink). Also do not use FM CAL

after locking.

www.valuetronics.com
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Operation Model 86408

SETTING MODULATION

SIMULTANEOUS AM AND FM

8. Simultaneous AM and FM, or pulse modulation and FM, can be accomplished using the procedures
described above. The internal modulation oscillator can be used for either one or both, AM and FM.

NOTE

On Sighol Generators with the Option 001 Varicble Modulation
Oscillator, do not load both AM OUTPUT and FM QUTPUT
¥ when the oscillator is providing both modulating signals, The
outputs are in parallel and the parallel load should be greater than
800 chms.

Figure 3-6. Setting the Modulation Controls {4 of 4)
3-18
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Model 8640B

Operation

3-15. OPTION 002 AM CALIBRATION PROCEDURE {512—1024 MHz Range Only)

REFERENCE:

DESCRIPTION:

SPECTRUM ANALYZER

i

Service Sheet 14.

On the 5121024 MHz range, % AM varies both with FREQUENCY and OUTPUT
LEVEL vernier setting. Each instrument can be calibrated at a given frequency and
output level by this procedure. % AM is calibrated while comparing the actual amount
of amplitude modulation to the level of the input modulating signal. The AM is
demodulated by a spectrum analyzer in the zero span mode. A DVM is used to
measure the ac and de voltages at the analyzer’s vertical output. The de voltage corre-
sponding to the carrier level is set 0 282.8 mVde. The rms value of the modulation

is then a very accurate measure of AM percent (% AM is 1/2 the ac voltage in mVrms).

CALIBRATED STEP
ATTENUATOR

TEST OSCHILATOR

MODEL 86408

Ol E

7 _® @ o9

R¥
OUTFUT

8006 GO,

5000
QUTPUT

ISTEPS 1 ANT 10)

EQUIPMENT:

PROCEDURE:

i' {STEP 0%

g A
ANINPUY

TEE

Figure 3-7. Gption 002 AM Calibration Test Setup (512—1024 MHz Range Only)

Spectrum Analyzer .

HP 8554B/8552B/1417

Digital Voltmeter HP 34904
Test Oscillator . ; HP 651B
10 dB Step Attenuator. HP 355D

1. Connect equipment as shown in Figure 3-7 after setting Signal Generator’s

controls as follows:

COUNTER MODE: EXPAND .

LOCK . .
+% DIGIT.
Source .
Meter Function
AM . . . .
MODULATION
FM . .
RANGE . . . . . .
FREQUENCY TUNE .

OUTPUT LEVEL Switch
OUTPUT LEVEL Vernier
RF ON/OFF

2. BSet step attenuator to 0 dB.

www.valuetronics.com

Off

- Off

Off

INT
LEVEL
OFF
Fully cew
OFF

2—3 MHz
3 MHz
—30 dBm
Meter reads +3 dB
ON
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Operation Model 8640B

3-15. OPTION 002 AM CALIBRATION PROCEDURE (512—1024 MHz Range Only) (Cont'd)

3. Set spectrum analyzer’s resolution bandwidth to 300 kHz, input attenuation to
20 dB, frequency span per division (scan width) to 20 kHz (tuning stabilizer on),
scale to linear, and adjust center frequency and scale reference level controls to
center the 3 MHz signal on the display. Set frequency span per division to 0 Hz
and display smoothing (video filter) to 10 kHz. Peak the signal on the display
with center frequency controls.

4.  Adjust analyzer’s reference level controls for —500 mVdc indicated on DVM
(VDET 1)-

5. Set step attenuator to 20 dB. Note DVM reading (VpEgT 2)-

6. Calculate V¢p, where

Ve = VDET 2~ @ VDET 1
off =
11—«

andae = VRy 9/VRpy 1 (i.e., @ = attenuation; for 20 dB it is 0.1),

therefore

_ Vpgrg * 50mVde mVde.

Voff = =
0.9

7. Set step attenuator to 0 dB.

8. Set generator’s controls as follows:

Meter Funetion . . . . . . AM

AM . . .. . . . . . . . AC

RANGE . . . . . . . . . b12—1024 MHz
FREQUENCY TUNE . . . . Asdesired

9. Set analyzer's center frequency controls to peak the signal on the display.

10. Set generator’s MODULATION control fully cw. Connect the DVM to spectrum
analyzer’s vertical output.

11. Use analyzer’s reference level controls to set —282.8 mVde + Vy¢¢ at vertical out-
put {as measured on the DVM). For exampie, if Ve is +50.0 mVde, then set
—282.8 mVde + (+50.0 mVdce) or —232.8 mVdc at vertical output. (Check that
signal is peaked on analyzer display.}

12. To measure % AM, set the DVM to measure mVrms (ac only). Adjust the test
oscillator to give the desired % AM which is equal to 1/2 the voltage reading
{e.g., 100 mVrms equals 50% AM).

: 3-20
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Model 8640B
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13.

14.

15.

16.

Operation

3-15. OPTION 002 AM CALIBRATION PROCEDURE (512—1024 MHz Range Only) (Cont'd)

NOTE

Should the AM peak power exceed —27 dBm, the
REDUCE PEAK POWER annunciator will light. Insuch
a case reduce the OUTPUT LEVEL vernier until the
light goes out, then readjust the analyzer’s de output
level as in step 5, and contunue.

Note the AM panel meter reading and the test oscillator output level {as measured
with DVM).
NOTE

This calibrates the actual AM against the input modula-
tion sensitivity and meter indication. The meter indica-
tion now applies for both external and internal AM.

Repeat steps 12 and 13 for other desired levels of % AM.
Repeat steps 11 through 14 for other desired QUTPUT LEVEL vernier settings.

NOTE

For a given OUTPUT LEVEL vernier setting, the AM

calibration epplies for the same setting on other QUT-
PUT LEVEL ranges.

Repeat steps 2 through 15 for other desired RF frequencies on the
5121024 MHz range.
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