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WARNING
DANGEROUS VOLTAGE

is used to operate this equipment

DEATH ON CONTACT

may result if safety precautions are not observed.
Never work on electronic equipment unless there is someone nearby who is familiar with the operation and hazards of
the equipment and is able to give first aid. When the technician is aided by operators, he must warn them about
dangerous areas.

When possible, shut off power to equipment before beginning work on equipment. Ground every capacitor likely to hold
a dangerous potential. When working inside equipment, after the power has been turned off, always ground every part
before touching it.

Be careful not to contact high-voltage connections when installing or operating this equipment.

When possible, keep one hand away from equipment to reduce the hazard of current flowing through the vital organs of
the body.

Read FM 21-11, First Aid for Soldiers, and learn how to administer artificial respiration.

WARNING

Do not be misled by the term "low voltage." Under adverse conditions, potentials as low as 50
volts may cause death.

a/(b blank)
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This material is reproduced through the courtesy of Hewlett-Packard Company. Distribution is limited to use with the
PATRIOT missile system.

TECHNICAL MANUAL ) HEADQUARTERS
) DEPARTMENT OF THE ARMY
No. 9-1430-601-14-7&P ) Washington, D.C.,10 September 1986

Operator, Organizational, and DS/GS Maintenance Manual
(INCLUDING REPAIR PARTS)
FOR

8640B SIGNAL GENERATOR
(Including Option 001)

(PATRIOT AIR DEFENSE GUIDED MISSILE SYSTEM)
This manual applies directly to instruments with serial numbers prefixed 1324A.

With changes described in Section VII, this manual also applies to instruments with serial numbers
prefixed 1229A, 1244A, 1245A, 1246A, 1249A, 1251A, 1303A, 1310A, 1313A, 1316A, 1322A, 1323A,
1327A, 1332A, 1333A, 1339A, 1342A, 1345A, 1350A, 1401A, 1404A, 1404A, 1405A, 1406A, 1416A,
1419A, 1423A, 1429A, 1431A, 1435A, 1438A, 1440A, 1442A, 1501A, 1506A, 1513A, 1515A, 1519A,
1520A, 1524A, 1526A, 1530A, 1532A, 1534A, 1535A, 1538A, 1542A, 1543A, 1544A, 1545A, and
1552A.

For additional important information about serial numbers see INSTRUMENTS COVERED BY
MANUAL in Section I.

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes, or if you find a way to improve the
procedures, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to
Publications and Blank Forms), or DA Form 2028-2 direct to: Commander, U.S. Army Missile
Command, ATTN: AMSMILC-ME-PM, Redstone Arsenal, Alabama 35898-5238. A reply will be
furnished to you.
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WARNINGS
SAFETY
To avoid the possibility of injury or death, the following
precautions must be followed before the instrument is
switched on:

a. If this instrument is to be energized via an
autotransformer for voltage reduction, make sure that
the common terminal is connected to the earth
grounded pole of the power source.

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's
internal earth terminal is correctly connected to the
instrument's chassis and that the power cord is wired
correctly (see Service Sheet 22).

Whenever it is likely that the protection has been
impaired, the instrument must be made inoperative and
be secured against any unintended operation.

Any interruption of the protective (grounding) conductor
inside or outside the instrument or disconnection of the
protective earth terminal is likely to make the instrument
dangerous. Intentional interruption is prohibited.

HIGH VOLTAGE

Any adjustment, maintenance, and repair of the opened
instrument under voltage should be avoided as much as
possible and, if inevitable, should be carried out only by
a skilled person who is aware of the hazard involved.

Capacitors inside the instrument may still be charged
even if the instrument has been disconnected from its
source of supply.

FUSES

Make sure that only fuses with the required rated current
and of the specified type (normal blow time delay, etc.)
are used for replacement. The use of repaired fuses
and the short-circuiting of fuseholders must be avoided.

TM 9-4935-601-14-7&P

CAUTIONS
GROUNDING
Any interruption of the protective (grounding) conductor
inside or outside the instrument is likely to cause
damage to the instrument. To avoid damage, this
instrument and all line powered devices connected to it
must be connected to the same earth ground (see

Section Il).

LINE VOLTAGE

Be sure to select the correct fuse rating for the selected
line voltage (see LINE VOLTAGE SELECTION in
fuse ratings are listed on the fuse

compartment.

To prevent damage to the instrument, make the line
voltage selection before connecting line power. Also
ensure that the line power cord is connected to a line
power socket that is provided with a protective earth
contact.

SAFETY

To avoid the-possibility of damage to test equipment,
read completely through each test before starting it.
Make any preliminary control settings necessary for
correct test equipment operation.

COUNTER INPUT
Do not apply a dc voltage or >+15 dBm to COUNTER
INPUT.

SEMI-RIGID COAX

While working with and around the semi-rigid coaxial
cables in the generator, do not bend the cables more
than necessary. Do not torque the RF connectors to
more than 5 inch-pounds.

xv/(xvi blank)
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SECTION O

GENERAL

0-1 MAINTENANCE FORMS AND RECORDS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by TM 38-750,
The Army Maintenance Management System (TAMMS).

0-2 REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your PATRIOT system needs improvement, let us know. Send us an EIR. You, the user, are the only one who can tell
us what you do not like about your equipment. Let us know why you do not like the design. EIRs will be prepared using
SF 368, Quality Deficiency Report (QDR). Mail the QDRs to Commander, U.S. Army Missile Command, ATTN:
AMSMI-LC-ME-PMH, Redstone Arsenal, AL 35898-5238. A reply will be furnished to you.

0-3 ADMINISTRATIVE STORAGE

To prepare this unit for placement into and removal from administrative storage, refer to section 3, chapter 4, of AR 750-
1, Maintenance Equipment and Supplies. Temporary storage should be accomplished in accordance with TB 750-25-1,
section 2, Maintenance of Supplies and Equipment.

0-4 DESTRUCTION OF ARMY MATERIAL TO PREVENT ENEMY USE

For procedures for destruction of Army material to prevent enemy use, see section Xl of TM 9-4935-393-14-1.

0-1/(0-2 blank)
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MODEL 8640B

LINE POWER CABLE

Figure 1-1. HP Model 8640B Signal Generator (Option 001) and Accessories Supplied
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains the operating and service
information for the Hewlett-Packard Model 8640B Signal
Generator. The Signal Generator (with variable
modulation oscillator Option 001) is shown in|Figure 1-1
with all of its externally supplied accessories.

1-3. This section of the manual describes the
instruments documented by this manual and covers
instrument description, options, accessories,
specifications and other basic information. The other
sections provide the following information:

Section I, Installation: provides information about
initial inspection, preparation for use, and storage and
shipment.

Section lllJj Operation: provides information about

panel features, and provides operating checks,
instructions, and maintenance information.
Section IV,| Performance Tests: provides the

information required to

verify that the instrument is
performing as specified in[Table 1-1

[Section M, Adjustments: provides the information
required to properly adjust and align the instrument.

Replaceable Parts: provides ordering
information for all replaceable parts and assemblies.

[Section VIl.IManual Changes: this section provides
manual change information necessary to document all
prefixes listed on the title page. Also in this section is
information covering suggested instrument
modifications.

Section VIIf Service: provides the information required

to repair the instrument.

1-4. Packaged with this manual is an Operating
Information Supplement. This is simply a copy of the
first three sections of this manual. This supplement
should stay with the instrument for use by the operator.
Additional copies can be ordered through your nearest

Hewlett-Packard Sales and Service Office; the part
number is listed on the title page of this manual and on
the rear cover of the supplement.

1-5. Also listed on the title page of this manual is a
"Microfiche" part number. This number can be used to
order 4 x 6 inch microfilm transparencies of the manual.
Each microfiche contains up to 60 photo duplicates of
the manual's pages. The microfiche package also
includes the latest Manual Changes supplement as well
as all pertinent Service Notes.

1-6. Instrument specifications are listed in
These specifications are the performance standards or
limits against which the instrument can be tested.
Paragraph 1-17(lists some supplemental performance
characteristics. Supplemental characteristics are not
specifications but are typical characteristics included as
additional information for the user.

1-7. INSTRUMENTS COVERED BY MANUAL

1-8. This instrument has a two-part serial number. The
first four digits and the letter comprise the serial number
prefix. The last five digits form the sequential suffix that
is unique to each instrument. The contents of this
manual apply directly to instruments having the same
serial number prefixes as listed under SERIAL
NUMBERS on the title page.

1-9. An instrument manufactured after the printing of
this manual may have a serial prefix that is not listed on
the title page. This unlisted serial prefix indicates that
the instrument is different from those documented in this
manual. The manual for this instrument is supplied with
a yellow Manual Changes supplement that contains
"change information” that documents the differences.

1-10. In addition to change information, the supplement
may contain information for correcting errors in the
manual. To keep this manual as current and accurate
as possible, Hewlett-Packard recommends that you
periodically request the latest Manual Changes
supplement. The supplement for this manual is keyed
to this
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manual's print date and part number, both of which
appear on the title page. Complimentary copies of the
supplement are available from Hewlett-Packard.

1-11. For information concerning a serial number prefix
not listed on the title page or in the Manual Changes
supplement, contact your nearest Hewlett Packard
office.

1-12. GENERAL DESCRIPTION

1-13. The Model 8640B Signal Generator covers the
frequency range 500 kHz to 512 MHz (450 kHz to 550
MHz with band over-range) and can be extended to
1100 MHz with an external doubler. An optional
variable audio oscillator is also available to extend the
CW output range of the generator down to 20 Hz. This
broad coverage, together with calibrated output and
modulation, provides for complete RF and IF
performance tests on virtually any type of HF, VHF, or
UHF receiver.

1-14. This solid state generator has an output level
range of +19 to -145 dBm (2 V to 0.013 MV) and is
calibrated and metered. The output is leveled to within
+0.5 dB across the full frequency range of the
instrument.

1-15. The generator also provides AM, FM, and pulse
modulation for a wide range of receiver test
applications. AM and FM can be performed
independently or simultaneously in either the internal or
external modes. This modulation is calibrated and
metered for direct readout under all operating
conditions. External pulse modulation is also available.

1-16. Other significant features are extremely low
noise, built-in phase lock and counter, and front panel
controls designed for operating convenience and
flexibility.

1-17. PERFORMANCE CHARACTERISTICS

1-18. Spectral Purity

1-19. The basic frequency source of the Signal
Generator is a mechanically tuned high-Q cavity
oscillator that operates over the frequency range 230
550 MHz. This oscillator has an inherent stability of
better than 10 ppm/10 min and exceptionally low noise
characteristics. The lower 9 frequency ranges are
obtained by dividing the basic oscillator frequency and
filtering the unwanted harmonics. Using this technique,
sub-harmonic and non harmonic-spurious are virtually
eliminated. A band over-range of 7% to 10% is also

TM 9-4935-601-14-7&P
provided for convenience when operating near the
nominal band edges.

1-20. Frequency tuning within the selected band is
accomplished with approximately 8 turns of the
FREQUENCY TUNE control (sed_Figure 3-J) for fast
selection of the desired output frequency. A mechanical
FINE TUNE control has a tuning range of 200 ppm for
precision frequency setting.

1-21. Restabilization time is short when tuning the
frequency across any one band. The total frequency
excursion after any frequency change is typically < 20
ppm and within 15 minutes the output has restabilized
to the specified 10 ppm/10 min. When not phase
locked, no restabilization time is required when
switching frequency bands for a fixed position on the
frequency tune control.
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Figure 1-2. Measured Single Sideband Noise vs
Offset from Carrier. (Stated in a 1 Hz Bandwidth at
256 and 512 MHz Carrier Frequencies on 256 512
MHz Band.) Markers indicate specified limits.

1-22. Noise performance of the generator is state of the
art for a solid state generator. The high-Q cavity
oscillator has been optimized with use of a low noise
microwave transistor for a spectrally pure output signal.

[Figure 1-2]shows the typical measured single-sideband

noise performance in a
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1 Hz bandwidth for various offsets from a (256 and 512
MHz) carrier. The low close-in noise characteristic is
ideally suited for the stringent adjacent channel tests
that are commonly made on a wide variety of
communication receivers.

1-23. gives a plot of the guaranteed SSB
noise performance for a 20 kHz offset from the carrier
for the 256 512 MHz band. From 230 to 450 MHz, noise
is >130 dB/Hz below the carrier level and rises to 122
dB/Hz at 550 MHz. This signal-to-noise ratio decreases
by approximately 6 dB for each division of the output
frequency down to the broadband noise floor of better
than 140 dB/Hz. This exceptional noise performance is
also preserved during FM* and in the phase lock mode.

A
5
]

120

—

256°512 MHz BAND SPECIFICATION /

[ i T ( T

MEASURED DATA
f [

-130

dB BELOW CARRIER IN 1 Hz BANDWIDTH

-140 |

T

SPECIFIED SSB BROAD BAND NOISE FLOOR
1 1 1 | i

300 350 400 450 500

CARRIER FREQUENCY (MHZz)

550

Figure 1-3. Specified Signal-to-Phase Noise Ratio at 20
kiHz Offset us Carrier Frequency (MHz).

(Stated in a 1 Hz Bandwidth.) For lower frequencies
phase-noise decreases approximately 6 dB per
frequency division downl to the broadband noise floor.

1-24. Frequency Counter 1-25. The Signal Generator
has a built-in 550 MHz frequency counter and phase
lock synchronizer. The 6-digit LED display gives a
normal resolution of 10 kHz at 500 MHz and 10 Hz at
500 kllz. The resolution can be increased using the X10
or X100 EXPAND buttons near the display. In the X100

1-3
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EXPAND mode, the resolution is 100 Hz at 500 MHz
and 0.1 Hz at 500 kHz.

1-26. This resolution, combined with the high stability of
the generator, provides precision frequency selection
and meaningful measurements on high performance
receiver systems. When selecting the external doubler
band, the counter displays the doubled output frequency
directly.

1-27. When using the expand modes, it is possible for
significant digits or the decimal point to be shifted off the
display. When this occurs, an OVERFLOW light
reminds the operator that the display is not showing the
complete output frequency.

1-28. The built-in counter can also be used to count
external input signals from 1 Hz to 550 MHz and
eliminates the need for a separate frequency counter in
many measurement systems. Input sensitivity is <100
mV into 502. Using the EXPAND buttons, it is possible
to achieve a resolution of 1 Hz in the 0-10 vMHz
EXTERNAL count mode or 100 Hz in the 0-550 MHz
mode.

1-29. Phase-Lock Mode

1-30. Also included in the Signal Generator is a built-in
phase lock synchronizer that locks the RF output
frequency to the crystal time base used in the counter.
In this locked mode, output stability is better than 5 x 10-
8 /h and the spectral purity and FM capability (down to
50 Hz rates) of the unlocked mode are preserved. For
higher stability, it is possible to lock to an externally
applied 5 MHz standard. Two Model 8640B's can also
be locked together for various two-tone
measurements.

1-31. Phase locking the generator is simple just push
the front panel LOCK button. The generator is then
locked to the frequency shown on the LED display. If
lock is broken (for exampled by tuning to a new output
frequency or during warmup), there is an immediate
indication: the LED display flashes. The generator can
be relocked by releasing the LOCK button and then
relocking:

1-32. Lock can be achieve in the normal mode of the
counter or in the X10 EXPAND mode if the OVERFLOW
light is not on. It is not possible to lock in the X100
EXPAND mode or when counting external inputs.
Maximum resolution in the locked mode is | kHz at 500
MHz, increasing to 1 Hz at 500 kllz.
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1-33. If an output frequency between adjacent counter
indications is required, a TIME BASE VERNIER is
provided with a range of +20 ppm. This fine tunes the
internal crystal time base and sets the output frequency
between adjacent counts (i.e., the digits to the right of
the display). This gives continuous coverage of all
output frequencies even in the phase lock mode. An
UNCAL light near the vernier will indicate when this
mode has been selected since the counter display is
incorrect.

1-34. When phase locked, FM capability is preserved
down to modulation rates of <50 Hz. The narrow
bandwidth of the phase lock loop (<5 Hz) allows FM up
to 250 kHz rates and assures no degradation in noise
from the unlocked mode. The generator's residual FM
is not changed by phase lock.

1-35. Amplitude Modulation 1-36. AM is variable from
0 to 100% with the bandwidth, accuracy, and low
incidental FM required for the most stringent AM
applications. The front panel meter gives a direct
readout of AM% in either the internal or external mode
and autoranges the 0 -100% scale at 0 30% for
improved settability at low modulation depth.

1-37. AM up to bandwidths of 60 kHz is possible
depending on carrier frequency and modulation depths.
Distortion is specified at 400 Hz and 1000 Hz to be <1%
up to 50% AM, <3% to 90% AM. shows

measured AM distortion characteristics for other
modulation frequencies.
Note that for 0- 50% AM, distortion is <1% to

approximately 50 kHz for an output frequency of 200
MHz.

E‘"’b_l;m —

LA 50% 10 90% -~ L—

AM DI STORTION
S - N w oA W o —

Lspeciried AT 1z /- /]
'
t i |
0 20 © 60 ) 100 fc 8512 MHz
0 10 2 3 @ 0 fc 2°8 Mifz

25 1c0.5°2 MHz
AM RATE (kHz)

Figure 1-4. AM distortion us AM rate measured at
200 MHz and +13 dBm, but applies to all bands.
(Supplemental information only.)
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1-38. Pulse Modulation

1-39. Also included on the AM function switch is a
position for external PULSE modulation. In this mode,
pulse inputs with repetition 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 MHz.

1-40. Pulse inputs turn the RF on. Hence with no pulse
input the RF will read approximately zero on the built-in
level meter. For pulse inputs within the specified range,
the RF output 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 available but the pulse-on level is no
longer calibrated or metered.

1V/div.

P

HHTHHA 0.5V /div.

‘.
4
3

Ty murn rurmn
T

T I
L
- 9

W]

2 ps/div.

L

Figure 1-5. Pulsed RF 20 MHz Carrier Frequency
1-41. Frequency Modulation

1-42. FM is calibrated, metered and constant with
frequency and band changes. Peak deviations to at
least 0.5% of carrier frequency are available (i.e., 1% of
the minimum frequency in each octave band). On the
256 512 MHz band, for example, the maximum
deviation is 2.56 MHz peak or 5.12 MHz peak-to-peak.
With this wide deviation capability, it is possible to
sweep the generator, using the dc coupled FM mode
and a sawtooth input, to test and align IF filters and
discriminators.
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1-43. For narrowband FM applications, a minimum full
scale deviation of 5 kHz is provided on the meter and
the PEAK DEVIATION range switch. When switching
from the CW to FM mode, there is negligible shift in
carrier frequency and no degradation in spectral purity
for these narrow deviations. With the generator in the
phase lock mode it is possible to modulate at rates from
50 Hz to 250 kHz with accurate narrowband FM and the
carrier drift stability of a crystal oscillator. Using the
unlocked mode, it is possible to modulate from dc to 250
kHz with a carrier drift stability of <10 ppm/10 min.

SPECIFIED
- FOR af AT
1kHz RATE

FM DISTORTION (%)

2 ! 2 sf |
| I |

1 \asY O
=0 I—o- =t —-o—I RLLIN

0 | | 1 1 ]
0 20 L 0 8 100

FM RATE (kHz)

Figure 1-6. FM distortion vs FM rate measured in
the 8-16MHz band, but applies to all bands
(supplemental information only).

1-44. Standard and Optional Audio Oscillators

1-45. Standard tones for internal modulation are 400 Hz
and 1000 Hz. These tones are also available at the
front panel and can be varied in output level from 1V to
10 mV into 600Q. Total harmonic distortion is typically
<0.25%.

1-46. Optionally available on the Signal Generator is a
built-in variable frequency oscillator covering the range
20 Hz to 600 kHz (fixed tones of 400 Hz and 1000 Hz
are also provided). This internal oscillator provides a
wide range of standard modulation frequencies and can
be used for receiver audio bandwidth testing as well.
Output from this modulation source is available
separately at the front panel and can be varied in level
from 3 V to 20 mV into 600Q. This audio oscillator,
Option 001, extends the usable CW range of the
generator down to 20 Hz.

TM 9-4935-601-14-7&P
1-47. Multi-Function Meter and Annunciators

1-48. The front panel on the Signal Generator monitors
the RF output level in dBm and volts, the AM
modulation percentage, and the FM peak deviation in
kHz or MHz. The accuracy of this meter is usually
better than +3% of reading. Pushbuttons select the
meter function, and scale lights indicate the range on
which the meter reading should be made. For RF
output level and AM%, the scales autorange for better
resolution. For FM, the appropriate scale is selected by
the PEAK DEVIATION range switch.

1-49. Also provided are three front panel annunciators
that indicate when certain settings of RF level and
modulation controls exceed specified limits. Besides
giving a warning indication, the annunciators instruct the

operator how to return the instrument to proper
operation.
1-50. For example, the REDUCE PEAK POWER

annunciator lights whenever the combined settings of
RF output level and AM modulation exceed the
maximum specified output level of +19 dBm. Hence for
100% AM, the REDUCE PEAK POWER light will stay
on until the RF level is reduced to +13 dBm.

1-51. The REDUCE PEAK DEVIATION annunciator
lights whenever the PEAK DEVIATION RANGE switch
has been set to exceed the allowable limits for any
output FREQUENCY RANGE. The specification allows
for a maximum peak deviation of 1% of the minimum
frequency in each band (e.g., 2.56 MHz on the 256 512
MHz band). When the annunciator lights, the FM is
automatically turned off the and FM meter reads zero.

1-52. The REDUCE FM VERNIER annunciator lights
whenever the FM input and FM vernier setting combine
to exceed the 1 volt drive level required to achieve the
maximum deviation indicated on the PEAK DEVIATION
range switch. When this occurs, either the FM vernier
or the amplitude of the incoming modulation signal
should be reduced to obtain specified FM performance.

1-53. Output Level 1-54. The wide output range of the
generator is achieved with a 10 dB step attenuator and
an 18 dB concentric vernier. Output levels can be read
directly on the attenuator dial or (for greater accuracy)
on the autoranging meter. The  meter
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scales are automatically selected to give the maximum
indicator resolution for any output level.

1-55. The maximum output level of +19 dBm permits
high level tests on receiver IF's, amplifiers, and mixers
without additional power ‘amplification. At the same
time, extremely low leakage ensures receiver sensitivity
measurements down to levels of 0.03 uV in a shielded
system.

1-56. For improved accuracy at low output levels, the
meter, in conjunction with the attenuator, is factory-
calibrated against a precision standard to remove much
of the error that is accumulated from the attenuator
steps. Using a power meter and calibrating the output
for one output frequency and vernier setting, it is then
possible to make sensitivity measurements to better
than +1 dB accuracy down to output levels of -127 dBm.

1-57. OPTIONS

1-58. Option 001. Option 001 (covered in this manual)
provides a modulation oscillator that is continuously
settable from 20 Hz to 600 kHz. The oscillator can also
be set for 400 Hz or 1 kHz fixed tones.

1-59. Option 002. Option 002 (not covered in this
manual) provides an internal, active frequency doubler
that extends the frequency range of the generator to
1024 MHz (to 1100 MHz with overrange).

1-60. Option 003. Option 003 (not covered in this
manual) provides reverse power protection to the
generator's output attenuator and amplifier. It is
particularly useful when using the generator to test
transceivers.

1-61. Option 004. Option 004 (not covered in this
manual) provides a demodulated output and modified
AM circuitry that can be used to set very accurate AM
depths. It also provides a 1 dB output step attenuator in
addition to the standard 10 dB output step attenuator.
These features allow the generator to be used to test
VOR, ILS, and VHF communications receivers.

1-62. ACCESSORIES SUPPLIED

1-63. The Model 8640B is supplied with the following
accessories (they are shown in[Figure 1-1)

Line Power Cable (HP 8120-1378)
2 Amp Fuse (HP 2110-0002)
1 Amp Fuse (HP 2110-0001)

1-6
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1-64. The following accessories are mounted inside the
instrument's chassis and are available for adjustment
and repair (for more information, see Sections V and
VII):

Combination Wrench (HP 08640-00027)
Spare fuses for power supply circuit boards
Spare power supply regulator integrated circuit
30-Pin Extender Board (HP 08640-60036)
1-65. EQUIPMENT AVAILABLE

1-66. A Rack Mounting Kit is available to install the
instrument in a 19-inch rack. Rack Mounting Kits may
be obtained through your nearest Hlewlett-Packard
Office by ordering HP Part Number 5060-8740.

1-67. Termination. The HP Model 11507A
Termination maintains the generator's output level
calibration when the output is connected to load
impedances other than 50 ohms. It can provide source
impedances of 25 and 5 ohms, and it can simulate a
broadcast-band dummy antenna. The frequency range
is 50 kHz to 65 MHz.

1-68. 75 Ohm Adapter. The HP Model 11687A 50 to
75 Ohm Adapter connects to the generator's output to
provide a source impedance of 75 ohms.

1-69. Doubler. The HP Model 11690A Doubler
extends the usable frequency range of the generator
one octave to 1024 MHz (actually to 1100 MHz with 7%
frequency over-range). Conversion loss in the doubler
is typically <13 dB.

1-70. Mixer. The HP Model 10514A Double Balanced
Mixer can be used at the generator's output as a
nanosecond pulse modulator or as a balanced mixer.

1-71. Protective Cover. The HP 5060-8767 Control
Panel Cover protects the panel from dust and impact
damage.
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1-72. WARRANTY

1-73. The Model 8640B is warranted and certified as
indicated on the inner front cover of this manual. For
further information, contact the nearest Hewlett-Packard
Sales and Service Office; addresses are provided at the
back of this manual.

NOTE

TM 9-4935-601-14-7&P

1-74. TEST EQUIPMENT REQUIRED

1-75.[ Tables 1-2 hnd 1-3 list the test equipment and
accessories required to check, adjust and repair the
Model 8640B. If substitute equipment is used, it must
meet the listed critical specifications.

The safety classification of this instrument is Safety Class I. It has been designed and tested
according to IEC Publication 348 Safety Requirements for Electronic Measuring Apparatus. The
instruction manual contains information, warnings, and cautions which must be followed by the
user to ensure safe operation and to retain the instrument in safe condition.

1-7
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Table 1-1. Specifications (1 of 5)

(All specifications apply over the nominal Frequency Bands and over the top 10 dB of the output level vernier range
unless otherwise specified.)

FREQUENCY CHARACTERISTICS

Range: 500 kHz to 512 MHz in 10 Octave Bands (to
1024 MHz with External Frequency Doubler).

Accuracy: 6-digit LED display with X10 and X100
expand; accuracy depends on internal or external
reference used.

Bands and Band Overlap: Bands extend 10% below
and 7% above the nominal Frequency Bands shown

below. Total Counter Reference
Count = Resolution + Error
Frequency Range (MHz) Accuracy (=1 count) (INT or EXT)
Frequency Bands (MHz) (with overlap)
Internal Reference Error <2 ppm
05-1 0.45-1.07 (when calibrated at 25°C every 3 months and oper-
1-2 09-21 ated between 15°C and 35°C)
2-4 1.8-4.2
4-8 3.6-85 Fine Tuning:
?-6-16332 142 4: _1374_13 Unlocked: >200 ppm total range. _
32 .64 28.8 - 68.7 Locked mpde: >+20 ppm by varying internal time
64 - 128 57.5-137.5 base vernier.
128 - 256 115 - 275
256 - 512 230 - 550 Stability:
External Doubler Band® 460 - 1100 Normal Locked?
512 - 1024 Time
(after 2-hour <10 ppm/10min <0.05 ppm/hr
Internal Counter Resolution: warm-up)
Frequency Bands Normal Expand Expand <2 ppm total”
(MHz) Mode X10 X100 Temperature <50 ppm/°C (room ambient
15 to 350C)
0.5-1 10 Hz 1 Hz 0.1 Hz Line Voltage®
1-16 100 Hz 10 Hz 1 Hz (+5% to -10% line | <1 ppm <0.1 ppm
16 - 128 1 kHz 100 Hz 10 Hz voltage change)
128 -1024 10 kHz 1 kHz 100 Hz Load
(with any passive <1 ppm
load change)
Level Change
(10 dB on output <1 ppm None
level vernier) measurable
<1% of selected
Mode Change peak deviation or
(CW to FM) <200 Hz which-
ever is greater

indicates the proper peak deviation.

When phase locked, Counter Resolution error is eliminated.
These specifications are given for the 8640B internal reference.

locked mode will depend on the external reference characteristics.

1-8

In the External Doubler Band. the 8640B counter displays the actual doubled output frequency. and the FM meter

When using an external reference, drift in the

Phase lock may break due to temperature change (i.e., during warm-up). Simply relock at desired frequency.
This specification is for short term, transient line changes.
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Restabilization Time:

Harmonics: (at 1 volt, +13 dBm, output range and

below)

Table 1-1. Specifications (2 of 5)

FREQUENCY CHARACTERISTICS (Cont'd)

TM 9-4935-601-14-7&P

Normal Locked"

After frequency <1 min
change <15 min after

relocking
After band change None to be within

0.1 ppm of
After 1 min in RF <10 min steady-state
OFF Mode frequency

SPECTRAL PURITY

>35 dB below fundamental of 0.5 to 128 MHz.
>30 dB below fundamental of 128 to 512 MHz.

Subharmonics  and
(excluding frequencies within 15 kHz of carrier
whose effects are specified in Residual AM and
FM): >100 dB below carrier.

Nonharmonic

Spurious:

Residual AM: (Averaged rms)

Post-detection Noise Bandwidth

300 Hz to 3 kHz

20 Hz to 15 kHz

Noise: Averaged rms noise level below carrier stated in
a 1 Hz bandwidth.

SSB Phase Noise at 20 kHz offset from carrier.
(Sed Figures 1-2 and 1-3.)
256 MHz to 512 MHz: >130 dB from 230 to 450
MHz increasing linearly to >122 dB down at
550 MHz.
0.5 MHz to 256 MHz: Decreases approximately
6 dB for each divided frequency range until
it reaches SSB Broadband Noise Floor of
>140 dB.

SSB Broadband Noise Floor at maximum vernier
greater than 500 kHz offset from carrier. (See

and 1-3.) 0.5 to 512 MHz: >140 dB.

>85 dB down >78 dB down
Residual FM: (Averaged rms)
CW and up to Up to maxi-
1/8 maximum mum allowable
allowable peak peak
deviation deviation
Post-detection 300 Hz 20Hz ([300Hz | 20 Hz
Noise to to to to
Bandwidth 3 kHz 15kHz | 3kHz |15kHz
230 to 550 MHz <5 Hz <15Hz |<15Hz |<30Hz

Note:

calculated for
distribution.

Residual FM decreases by approximately 1/2 for
each divided frequency range until limited by broadband
noise floor. This limit for 300 Hz to 3 kHz is about 1 Hz,
and for 20 Hz to 15 kHz is about 4 Hz.
measured values in the 230 to 550 MHz range and
divided

These are

ranges, knowing the noise

OUTPUT CHARACTERISTICS

Range: 10 dB steps and 18 dB vernier provide output
power settings from +19 to -145 dBm (2V to 0.013p)
into 50W.

1

These specifications are given for the 8640B internal reference.

Level Flatness: <+0.5 dB from 0.5 to 512 MHz referred
to output at 50 MHz. (Flatness applies to +13 to -7
dBm and for top 10 dB of vernier range.)

locked mode will depend on the external reference characteristics.

When using an external reference, drift in the
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Table 1-1. Specifications (3 of 5)

OUTPUT CHARACTERISTICS (Cont'd)

Impedance: 50Q, ac coupled, 40 Vdc maximum, Level Accuracy:
VSWR <2.0 on 2V and 1V output ranges; <1.3 on all Using
other ranges. Using Top 10 dB of Full
Vernier Range Vernier
Reverse Power: 20 dBm maximum on 2V and 1V Range
output ranges; 27 dBm maximum on all other Output Level +19to -7to | -47t0 | +19t0
ranges. (dBm) -7 -47 -137 -145
Total Accuracy Add
Auxi“ary Output: Rear pane| BNC Output is >-5 dBm as Indicated on +1.5dB | +2.0dB | +2.5dB| *0.5dB
into 50W, source impedance is approximately 500W. Level Meter :
Note: Level Accuracy error consists of allowances for:
Leakage: (With all unused outputs terminated meter accuracy, detector I!nearlty, temperature, flatness,
| Leak limi bel h attenuator accuracy, and twice the measurement error. All
prop_ery.) Leakage Imits ~ are elow  those but the attenuator accuracy and the measurement error can
specified in MIL-1-6181D. Furthermore, less than 3 be calibrated out with a power meter at a fixed frequency
MV is induced in a 2-turn, 1-inch diameter loop 1 and a fixed vernier setting.

inch away from any surface and measured into a
50W receiver. This permits receiver sensitivity
measurements to at least <0.03uV in a shielded

system.
MODULATION CHARACTERISTICS
General
Types: Internal AM and FM. Optional: (Internal Variable Audio Oscillator Option
External AM, FM, and PULSE. 001).

Simultaneous AM and FM or PULSE and FM.
Frequency: Variable 20 Hz to 600 kHz, +10% in 5,
Internal Modulation Sources: (independently decade continuous bands plus fixed 400 Hz
adjustable and 1 kHz £2%.
output is available at front panel).
Output Level: 20 mV to 3V into 60012.

Standard:
Frequency: Fixed 400 Hz and 1 kHz, +2%. Total Harmonic Distortion:
Output Level: Indicated 10 mV to 1 Vrms into 600W. <0.25%400 Hz and 1 kHz fixed tones
<0.5% 20 Hzto 2 kHz
<1.0% 2 kHz to 600 kHz
Amplitude Modulation
(AM specifications apply to the top 10 dB of output vernier range unless otherwise specified.)
Depth: 0 to 100% for output level range of +13 dBm AM 3 dB Bandwidth: (Sed Figure 1-4).
and below and for top 10 dB of vernier range.l Frequency 0to 50 to
Bands 50% AM 90% AM
AM Rates: INT and EXT ac; 20 Hz to AM 3 dB band- 0.5-2 MHz 20 kHz 12.5 kHz
width below. EXT dc; dc to AM 3 dB bandwidth below. 2 -8 MHz 40 kHz 25 kHz
8 - 512 MHz 60 kHz 50 kHz

L' AMis possible above +13 dBm as long as the combination of the AM depth plus carrier output level does not exceed

+19 dBm.
1-10
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Table 1-1. Specifications (4 of 5)

MODULATION CHARACTERISTICS (Cont'd)

Amplitude Modulation (Cont'd)

AM Distortion: (at 400 Hz and 1 kHz rates)

Frequency Oto 50 to
Bands 50% AM 90% AM
0.5t0 512 MHz <1% <3%

External AM Sensitivity: (400 Hz and 1 kHz rates) (0.1
+ 0.005)% AM per mV peak into 600W with AM

vernier at full CW position.

Indicated AM Accuracy: (400 Hz and 1 kHz rates using
internal meter)
+8% of reading on 0 - 10 scale.
+9% of reading on O - 3 scale (for greater than 10%
of full scale).
Peak Incidental PM (at 30% AM)
Less than 0.15 radians, 0.5 to 128 MHz.
Less than 0.3 radians, 128 to 512 MHz.

Peak Incidental Frequency Deviation: Equals PEAK
INCIDENTAL PM x MODULATION RATE.

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

Frequency Bands (MHz) 05-1 1-2 2-8 8- 32 | 32-512

Rise and Fall Times <9 us <4 us <2 us <1 pus

Pulse Repetition Rate 50 Hz to 50 Hz to 50 Hz to 50 Hz to
50 kHz 100 kHz 250 kHz 500 kHz

Pulse Width Minimum

for level accuracy within 10 ps 5ps 2 s

1 dB of CW (>0.1% duty cycle)

Pulse ON/OFF ratio at maxi- >40 dB

mum vernier

Peak Input Required

Nominally +0.5V (+5V max) waveform, return to zero, into
50W Schmitt trigger.

Deviation: Maximum allowable deviation equals 1% of

Frequency Modulation

lowest frequency in each band as below.

Frequency Band

Maximum Peak

(MHz) Deviation (kHz)
05-1 5
1-2 10
2-4 20
4-8 40
8- 16 80
16-32 160
32-64 320
64 - 128 640
128 - 256 1280
256 - 512 2560
512- 1024 5120

1

FM 3 dB Bandwidth:*
Internal and External ac; 20 Hz to 250 kHz.
External dc; dc to 250 kHz.

FM Distortion: (at 400 Hz and 1 kHz rates) See|Figure]
<1% for deviations up to 1/8 maximum
allowable. <3% for maximum allowable deviation.

External FM Sensitivity: 1 volt peak yields maximum
deviation indicated on PEAK DEVIATION switch
with FM vernier at full CW position.

External FM Sensitivity Accuracy: +6% from 15 to
35°C for FM excluding maximum peak deviation
position. Maximum peak deviation position, +9%

typically.

With 86408 in, LOCKED MODE, external FM is possible only for rates greater than 50 Hz.

1-11
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Table 1-1. Specifications (5 of 5)

MODULATION CHARACTERISTICS (Cont'd)

Frequency Modulation (Cont'd)

Indicated FM Accuracy:
(400 Hz and 1 kHz rates using internal meter) +10%
of meter reading (for greater than 10% of full scale).

Incidental AM: (at 400 Hz and 1 kHz rates)
<0.5% AM for FM up to 1/8 maximum allowable
deviation.
<1% AM for FM at maximum allowable deviation.

COUNTER CHARACTERISTICS

External RF Input:

Frequency Range: 1 Hz to 550 MHz.

Sensitivity: 100 mVrms, ac only, into 50W1 (-7
dBm).

Maximum Input: 1.3 Vrms (+15 dBm).

External Count Resolution: 6-digit LED DISPLAY

Mode Normal Expand X10 | Expand X100
0-10 MHz 100 Hz 10 Hz 1Hz
0-550 MHz | 10 kHz 1 kHz 100 Hz

External Reference Input: 5 MHz, nominally >0.5 Vp-p
(5V maximum) into 1000W.

Internal Reference Characteristics: (after 2-hr.
warm-up)

Accuracy: (after calibration at 25°C)
Better than +1 ppm for 15 to 35°C.
Better than £3 ppm for 0 to 55°C.

Drift Rate:
Time: <0.05 ppm per hr, <2 ppm per yeatr.
Temperature: <2 ppm total variation for room
ambient 15 to 35°C.
Line Voltage: <0.1 ppm.

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

Rear Output: nominally >0.5 Vp-p into 500W. This will
drive another 8640B.

GENERAL CHARACTERISTICS

Operating Temperature Range: 0 to 55°C.

Power Requirements: 100, 120, 220, and 240 volts,
+5%, -10%, 48 to 440 Hz; 175 VA maximum. 71/2
ft. (2,29 m) power cable furnished with mains plug to
match destination requirements.

Weight: Net, 45 |b (20,4 kQ).

1

HP office.

Dimensions:*

NOTES:

DIMENSIONS IN INCHES AND [MILLYMETERS}
@ EFA RACK HEYGHT {INCLUD ING FILLER STRIP)

FOR CABINET HEIGHT (INCLUDING FEET)

ADD 5/16 (81 TO E1A RACK oy
HEIGHT —"T
REAR APRON RECESS = -
*-i‘lISlB,Z) 16314
l}}]l!?d ’ o 10P 1425, 5)
3,7 7 18 314
TAOLT . wf,zu
1332 9
10,3 e, e T
T
SIDE REAR

Dimensions are for general information only. If dimensions are required for building special enclosures, contact your
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Table 1-2. Recommended Test Equipment (1 of 7)

Instrument Type

Critical Specifications

Suggested Model

Use*

Adjustable Stub

Length: >50 cm
Range: to 550 MHz

GR 874-D50L

20 dB Amplifier

Range: 0.5 - 520 MHz

(3 required)

Flatness over Range: +2 dB
Impedance: 50W

Noise Figure: <5 dB

HP 8447A
Gain: 20to 25 dB

P,A

20 dB Amplifier

Range: 400 - 1200 MHz
Gain: >20 dB

Flatness: £2 dB

Impedance: 50W

Noise Figure: <5 dB to 1 GHz

HP 84478

40 dB Amplifier

Range: 5 Hz to 100 kHz

Gain: 20 and 40 dB =1 dB

Input Impedance: >5 kW

Output Impedance: 50W

Noise: <25 pVrms referred to input
Output: >1 Vrms into 5012

HP 465A

P.A

40 dB Amplifier

Range: 20 Hz to 100 kHz

Gain: 40 £1 dB

Input Impedance: 50W

Noise Figure: <3 dB when driven from
50w

Output Level: >100 mV in 50W

HP 08640-60506

One-Inch Loop Antenna

To ensure measurement accuracy, ho
substitution is possible. Fabrication
depends upon machining and assem-
bling to very close tolerances.

HP 08640-60501

10 dB Step Attenuator

Attenuation: 0 - 120 dB in 10 dB
steps

Range: 0.45-550 MHz

Accuracy: +1.5 dB to 90 dB
+0.3 dB to 120 dB (below 1 kHz)

HP 355D

P,A

Calibrated Step
Attenuator

Attenuation: 0 - 120 dB in 10 dB
steps

Accuracy: + (0.02 £ 0.015 dB/10 dB
step) at 3 MHz

HP 355D
Option H36

P,A

*P = Performance; A = Adjustment; T = Troubleshooting
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Table 1-2. Recommended Test Equipment (2 of 7)

TM 9-4935-601-14-7&P

Instrument Type Critical Specifications Suggested Model Use*
3 dB Attenuator Accuracy: +0.5 dB to 550 MHz HP 8491A P,A
Option 003
10 dB Attenuator Accuracy: +0.5 dB to 550 MHz HP 8491A P,A
Option 010
20 dB Attenuator Accuracy: +0.5 dB to 550 MHz HP 8491A P,A
Option 020
Crystal Detector Range: 0.45 - 550 MHz HP 8471A P
Low Level Sensitivity: >0.35 mV/pW
No internal dc return
Crystal Detector Range: 10 - 550 MHz HP 423A P
Maximum Sensitivity: at 15 - 17 dBm
input
With internal dc return
Digital Voltmeter DC Accuracy: = (0.01% of reading HP 3480B/ P,AT
+0.02% of range) 3484A (with
AC (True RMS) Accuracy: +0.1% Options 042,
of reading 043)
Ohms Range: to 1 kW
Digital to Analog Accuracy: 1% of full scale HP 581A P
Converter Input Code: 1248 with 1 (on) state Option 002
positive (compatible with Fred-
guency Counter)
Output: Compatible with Strip
Chart Recorder
Directional Coupler Range: 100 - 550 MHz HP 778D P
Coupling Attenuation: 20 dB Option 12
Directivity: 36 dB
VSWR: <1.1:1
Distortion Analyzer Range: 20 Hz to 600 kHz HP 333A P
Distortion Range: <0.1%
Minimum Input: <300 mVrms
FM Discriminator Ranges: 100 kHz to 10 MHz HP 5210A P,A
Linear Analog Output: 1V for full
scale

*P = Performance; A = Adjustment: T = Troubleshooting
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Table 1-2. Recommended Test Equipment (3 of 7)

Instrument Type Critical Specifications Suggested Model Use*
With Filter Kit Output Low Pass Filters for FM Dis- With HP P,A
criminator (20 kHz and 1 MHz 10531A
Butterworth filters)
600 Ohm Feedthrough Impedance: 6002 £+ 1% shunt HP 11095A P,A
Connectors: BNC
520 MHz Notch Notch Frequency Accuracy: HP 08640-60502 P
Filter 500 - 540 MHz
Notch Rejection: >60 dB
Sed Figure 1-7
4 MHz Low Pass Filter 4 MHz low pass (3 pole) CIR-Q-TEL P,A
(2 required) Impedance: 50W FLT/21B-4-3/
VSWR: <1.5:1 50-3A/3B
Ripple: <+0.2 dB
1.5 MHz Low Pass 1.5 MHz low pass (3 pole) CIR-Q-TEL P,A
Filter Impedance: 50W FLT/21B-
VSWR: <1.5:1 1500K-3/50-
Ripple: <+0.2 dB 3A/3B
15 kHz Low Pass 15 kHz low pass (7 pole) CIR-Q-TEL P
Filter Impedance: 50W FLT/21B-15K-
Ripple: <+0.2 dB 7/50-3A/3B
3 kHz Low Pass 3 kHz low pass (5 pole) CIR-Q-TEL P
Filter Impedance: 50W FLT/21B-3K-
Ripple: <+0.2 dB 5/50-3A/3B
Frequency Counter Range: to 550 MHz HP 5327C P,AT
Input Sensitivity: <100 mV
Inputs: 50W and high impedance
1MW)
Standard Reference Accuracy:
<3 x 107 /month aging rate
<5 x 10° /s rms short term
stability
<+2.5x 10°, 0 - 50°C temper-
ature stability
Optional Reference Accuracy: Option H49 P

<3 x 10 /day aging rate

<1 x 10™ /s rms short term
stability

<1x10%, 0-50°C temper-
ature stability

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

1-15



Model 8640B

TM 9-4935-601-14-7&P

Table 1-2. Recommended Test Equipment (4 of 7)

Instrument Type Critical Specifications Suggested Model Use*
Frequency Counter Optional Digital Output: 1248 with 1 Option 003 P
(Cont'd) (on) state positive (compatible with

D/A Converter)
Function Generator Range: 0.1 Hz to 1 kHz HP 3300A P,A
Output Impedance: 600W
Output Level: >1 Vpk
FM Linearity Circuit Sed Figure 1-§ HP 08640-60503 A
Mixer (3 required) Double Balanced HP 10514A P,A
Range: 0.45 - 550 MHz
Noise Phase Lock Sed Figure 1-9 HP 08640-60504 P
Circuit
Oscilloscope 50 MHz Real Time HP 180A/1801A/ P,AT
Sensitivity: 5 mV/division 1820C
Internal/External Sweep and
Triggering
Power Meter Range: 0.45 - 550 MHz HP 432A P,AT
Input: -20 to +10 dBm
Accuracy: 1%
With Thermistor VSWR: <1.3:1 With HP 478A
Mount Option H63
Power Meter Range: 10 - 550 MHz HP 435A P,A
Input Level: -10 to +20 dBm
Accuracy: +1% of reading
With Power Sensor VSWR: <1.18:1 With HP 8481A
(Thermocouple)
Pulse Generator Range: 50 Hz to 500 kHz HP 8003A P,T
Output: >1V into 50W
Pulse Width: down to 1 ps
Transition Time: <50 ns
Quartz Oscillator Output: 1 MHz (level compatible HP 105B P
with Frequency Counter)
Stability: <5 x 10™® /24 hours
<5 x 10™/s

*P = Performance; A = Adjustments; T = Troubleshooting
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Table 1-2. Recommended Test Equipment (5 of 7)

Instrument Type

Critical Specifications Suggested Model

Use*

RMS Voltmeter

Range: 10 Hz to 100 kHz HP 3400A

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

Output: >13 dBm into 50W

Drift: <20 ppm/10 min.

SSB Phase Noise: >130 dB down
from 230 to 450 MHz increasing
linearly to >122 dB down at
550 MHz (stated in a 1 Hz band-
width at 20 kHz offset from carrier)
and decreasing approximately 6 dB/
octave for each divided down range -
but need not be less than 140 dB
down

Residual FM: <15 Hz rms in 20 Hz
to 15 kHz post-detection noise
bandwidth; <5 Hz rms in 0.3-3 kHz
post detection noise bandwidth

Aux RF Out: >-5 dBm

Leakage: <3 pV induced in a 2-turn,
1-inch diameter loop 1 inch away
from any surface and measured
into a 50n receiver.

FM: dc coupled; at least 40 kHz
deviation for 1V input

P.A

Audio Spectrum
Analyzer

Range: 20 - 200 kHz HP 141T/
Amplitude Calibration: 8552B/8556A
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 dB/division (or
less) log, and linear display cali-
bration
Average Noise Level: <-120 dBm
(50W) with 1 kHz IF bandwidth
Spurious Responses: >60 dB down for
nominal specified inputs

*P = Performance; A = Adjustments; T = Troubleshooting
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Table 1-2.- Recommended Test Equipment (6 of 7)

Instrument Type

Critical Specifications

Suggested Model

Use*

Audio Spectrum
Analyzer (Cont'd)

Tracking Generator:
Flatness: £0.25 dB
Level: >3 Vrms into 600U

Spectrum Analyzer

Range: 0.5 - 1200 MHz
Amplitude Calibration:
Display Accuracy: £0.25 dB/dB
but not more than 1.5 dB over
70 dB dynamic range
Flatness: £1 dB
IF Gain Step Accuracy: 0.2 dB
Vertical Reference Scale: 10 dB/
division log, 2 dB/division (or
less) log, and linear display cali-
bration
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

HP 141T/
8552B/8554B

P.A

Spectrum Analyzer

Range: 0.45 -100 MHz

IF Bandwidths: down to 10 Hz

All other specifications are the same
as the HP 141T/8552B/8554B
listed above except Span Width
which should be 0 - 100 MHz
(should be compatible with
Tracking Generator).

HP 141T/
8552B/8553B

P,A

Recorder (Strip
Chart)

Compatible with Digital to Analog
Converter
Accuracy: 0.5% of full scale

HP 680

Temperature Controlled
Chamber
Test Oscillator

Range: 0 - 55°C

Model 325

Range: 20 Hz to 600 kHz

Output Impedance: 600W and 50W
Distortion: >40 dB down

Output Level: >1 Vrms

Statham

HP 652A

P,AT

*P = Performance; A = Adjustments; T = Troubleshooting
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Table 1-2. Recommended Test Equipment (7 of 7)

Instrument Type

Critical Specifications

Suggested Model

Use*

Tracking Generator

Output: to 0 dBm (50W)

Flatness: 0.5 dB

Compatible with Spectrum Analyzer
(HP 141T/8552B/8554B)

HP 8444A

P.A

Tracking Generator

Output: to 0 dBm (50W)
Compatible with Spectrum Analyzer,
(HP 141T/8552B/8553B)

HP 8443B

P,A

Variable Phase Oscillator

Range: 20 Hz to 60 kHz
Output Impedance: 600W
Phase Variability: 0 to 360°
Distortion: >64 dB down

HP 203A

P,A

Variable Voltage
Transformer

Range: +5% to -10% of nominal
line voltage (100, 120, 220 or
240 volts). For 120V, range
is 105 - 130 Vrms.

Metered Accuracy: £1 Vrms

GR W5MT3A

Vector Voltmeter

Range: 1 - 550 MHz

Sensitivity: <20uV

Phase Range: +18° full scale down
to +6° full scale

Phase Resolution: 0.1°

Phase Accuracy: £1.5°

Voltage Ratio Accuracy: 0.2 dB

HP 8405A

VSWR Bridge

Range: 0.45 - 550 MHz
Directivity: >40 dB
Connectors: Type N

Wiltron Model
60N50

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

Double Shielded Cable (BNC Male connectors, Coaxial)

HP 08708-6033

Nine-Inch Cable (BNC Male connectors, Coaxial)

HP 10502A

Test Cable (48-inch, BNC Male connectors, Coaxial)

HP 10503A

Test Cable (SMC Male and BNC Male connectors)

HP 11592-60001

50 Ohm Load (Male, BNC, Coaxial)

HP 11593A

Coaxial Short (Male Type N)

HP 11512A

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

HP 1250-0781

Voltage Probe (1:1)

HP 10025A

Extender Board (20 pins)

Bumpers (2) for Extender Board

HP 5060-0256

HP 0403-0115

5 u F Capacitor
100 pF Capacitor
0.001 pF Capacitor

0.033 p F Capacitor

HP 0180-2211

HP 0180-0094

HP 0160-0153

HP 0160-0163

1 KW Resistor

10 kW Resistor

HP 0757-0280

HP 0757-0442

SPST Switch

HP 3101-0163
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HP 08640-60502 520/1040 MHz NOTCH FILTER

[_J'_l-_—_“ _______ o 2
N ‘
: :
AHS %7 Lo
| ol BN \ C3 - |
% ) (]

' [0 miz] [1040 MiZ (520 Mrz) ’

C13 2-8 pF CERAMIC TRIMMER (HP 0121-0060).

J BNC MALE CONNECTOR {HP 1250-0045),

12 BNC FEMALE CONNECTOR (HP 1250-0083).

L1,2 1.5 INCHNO. 18 ENAMELED WIRE, 2 TURNS.
BOX AND L1D.

REJECTION: 60 dB AT NOTCH
NOTCH FREQUENCY ACCURACY: 500-540 MHz

Figure 1-7. 520/1040 MHz Notch Filter.

HP 08640-60503 FM LINEARITY CIRCUIT

VAR©Q
INPUT

N RS
|
|

REF @ ' v T I
iNeuT | J ‘ .|| outpur

| VOLTAGE |

|

|

|

52 ‘O DIVIDER

|
I 0o
| R4
I
L |
R1 178Q /A WATT (HP 0698-3439) RS  20kQY 1/4 WATT (HP 0757-0449)
R2 2500 VARIABLE (HP 2100-2726) S1,2 SPST SWITCH (HP 3101-1655
R3 20kQ 1/A WATT (HP 0757-0449) J1-3 BNC FEMALE CONNECTOR (HP 1250-0083)
R4 1002 1/4 WATT (HP 0757-0401) BOX AND LID

Figure 1-8. FM Linearity Circuit.

1-21



Model 8640B

10
MIXER

TM 9-4935-601-14-7&P

HP 08640-60504
NO1 SE PHASE
LOCK CIRCUIT +1.3 vde (=
I D 1
I CR1 |
I I
I I
1 s
U ‘R} 2 ! <’R3 J2 I
: R - 6 R6 ! /
ul o
! 3, 1 ; TO FM
T . , INPUT
| R2 1
' Cl +=C2 " 3 i
t
| ! T0
R4
[ cR2 RS +=C3 /J7 .~ |SCOPE
| -} 777 c4 i
I AL o7
P4l T
i T0
I ! ATTEN
I R R
s NOTE

-7.5 Vde USE WITH LOW NOISE POWER
POWER SUPPLY (e.q., BATIERIES),
cl 30 pF (HP 0160-2199) +7.5%2 Vdc AND =7.5 £2 vdc.

C2,3 350 uf 15V (HP 0180-2216}
o 0. 27 uF (HP 0160-2406)

CR1,2

DIODE (HP 1901-0033)

BOX AND LID
J1-4 BNC FEMALE CONN (HP 1250-0083)
R1,2 5112 {HP 0757-0416)

R3 3L 6 kQ2 (HP 0698-3160)
R4,5,8 10.0 kQ (HP 07570442}
R6 619Q (HP 0757-0418)
R7 31 6Q (HP 0698-3155)
ul OP AMP (HP 1820-0223)

Figure 1-9. Noise Phase Lock Circuit.
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SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2. This section explains how to prepare the Model
8640B 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 If the contents are incomplete,

if there is mechanical damage or defect, or if the
instrument 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 shipping
materials for carrier's inspection. The HP office will
arrange for repair or replacement without waiting for
claim settlement.

2-5. PREPARATION FOR USE
2-6. Power Requirements

2-7. The Model 8640B requires a power source of 100,
120, 220, or 240 Vac +5-10%, 48 to 440 Hz, single
phase. Power consumption is 175 VA maximum.

PC BOARD PART NUMBER IS
HP 5020-8122

SELECTION OF OPERATING VOLTAGE

1. Open caver door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side.
Push board firmly into module stot.

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

Figure 2-1. Line Selector
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2-8. Line Voltage Selection

CAUTION
To prevent damage to the
instrument, make the line voltage
selection before connecting line
power. Also ensure the line power
cord is connected to a line power
socket that is provided with a
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
should be disconnected). Pull the handle marked FUSE
PULL and remove the fuse; rotate the handle to the left.
Gently pull the printed circuit voltage selector card from
its slot and orient it so that the desired operating voltage
appears on the top-left side (see[Figure 2-1).

TM 9-4935-601-14-7&P

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

NOTE
The correct fuse rating for the line
voltage selected in listed on the line
power module. More information
about fuses is given in the table of
replaceable parts in| Section VI
(reference designation is Fl).

2-1 1. 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[ Figurel
[2-2] for the part numbers of the power cable plugs
available.

8120-1378

8120-1351

8120-1369

8120-1689

Figure 2-2. Power Cables Available.

2-2
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WARNING
To avoid the possibility of injury or
death, the following precautions
must be followed before the
instrument is switched on:

a. If this instrument is to be
energized via an autotransformer for
voltage reduction, make sure that the
common terminal is connected to the
earthed pole of the power source.

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 b;
cdnnected to a protective conductor
of the power cord. This is
accomplished by ensuring that the
instrument's internal earth terminal is
correctly connected to the
instrument'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 8640B

should be either 50 ohm-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 .........cccooeveeviiieieiiii e 0°C to +55°C
HUMIAItY. ..o, <95% relative
AITUTE. ..o <15,000 feet

2-17. A forced-air cooling system is used to maintain
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. The
clearances provided by the plastic feet in bench stacking

TM 9-4935-601-14-7&P

and the filler strips in rack mounting 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 feet are
shaped to make full-width modular instruments self-
aligning when stacked.

2-20. Rack Mounting

2-21. A Rack Mounting Kit is available to install the
instrument in a 19-inch rack. Rack Mounting Kits may
be obtained through your nearest Hewlett-Packard
Office by ordering HP Part Number 5060-8740. This kit
contains all necessary hardware and installation
instructions for mounting the instrument on a rack with
19-inch spacing (sed 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 ........cccoeeveviieeiiiiiieeeeieeeeeen -40°C to +75°C
HUMIAItY. ..o, <95% relative
AltIEUDE. ..o, <25,000 feet

2-25. Packaging

2-26. 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 correspondence, refer to the
instrument by model number and full serial number.

2-27.  Other Packaging. The following general
instructions should be used for re-packaging with
commercially 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.)
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b. Use a strong shipping container. A doublewall carton container. Protect the control panel with cardboard.

made of 350-pound test material is adequate.
d. Seal the shipping container securely.

c. Use enough shock-absorbing material (3to 4-inch

layer) around all sides of the instrument to provide a e. Mark the shipping container FRAGILE to assure
firm cushion and prevent movement inside the careful handling.
TILT STAND FooT

FOOT RELEASE
BUTTON

LARGER NOTCH

FILLER STRIP

TRIM STRIP
(ADHESIVE BACKED)

BOTTOM COVER
INSTRUCTIONS
1. REMOVE TILT STAND, PLASTIC FEET AND
TRIM STRIPS.
2. ATTACH FILLER STRIP AND RACK MOUNTING
FLANGES, KEEPING LARGE NOTCH ON FLANGES
TO INSTRUMENT BOTTOM.

Figure 2-3. Preparation for Rack Mounting.
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SECTION III
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
maintenance as fuse and indicator lamp replacement
and fan filter cleaning.

3-3. PANEL FEATURES

3-4. Front panel controls, indicators, and connectors are
shown and described in[Eigure 3-2.] Rear panel controls
and connectors are shown and described i

3-5. OPERATOR'S CHECKS

3-6. Use the operator's checks ih_Figure 3-4 to verify
proper operation of the Signal Generator's main
functions.

3-7. OPERATING INSTRUCTIONS

3-8. |Figures 3-5|and[3-6] explain how to set the
frequency, amplitude, and modulation controls.

[3-5]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.

CAUTION
Be sure to select the correct fuse
rating for the selected line voltage
(see LINE VOLTAGE SELECTION in
fuse ratings are listed on

the fuse compartment.

3-11. Fan. The cooling fan's filter is located on the rear
panel. To service the fulter 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

3-1

a solution of warm water and soap, or replace it, using

the part number listed in the table of replaceable parts in
Section VI

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

3-13. Lamp Replacement. Figure 3-1|explains how to

replace the lamp located in the line power switch.

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 ccw to free mechanism from
adjusting peg.

KNURLED NUT,
HP 0590-0923

@MP, HP 2140-0244

GUIDE

HP 3101-0559

PUSHBUTTON, PLASTIC LENS

POWER LAMP REPLACEMENT
1. Remove fens by pulling straight oul.
2. Replace lamp.
3. To replace lens, align guide with notch in receptacle.

Push straighl in.

Figure 3-1. Lamp Replacement.
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FRONT PANEL FEATURES

1 Meter Function: interlocked buttons select one of
three functions.

AM: meter indicates percent of amplitude
modulation.

FM: meter indicates peak frequency deviation.

LEVEL: meter indicates RF output level in
Vrms or dBm 50W.

2 SCALE: annunciator lamps light to indicate
applicable meter scale. Meter scale is automatically
selected.

3 Meter: automatically ranges to one of three scales,
read according to meter function.

AM X 10 %: 0-3 scale is read 0-30%; 0-10 scale
is read 0-100%.

FM kHz/MHz: 0-3, 0-5, and 0-10 scales are
read in kHz or MHz, depending upon setting of
PEAK DEVIATION switch (e.g., with PEAK

DEVIATION set to 80 kHz, a meter reading of
7.2 indicates that deviation is 72 kHz).

LEVEL VOLTS: 0-3 and 0-10 scales are read in
microvolts, millivolts, or volts depending upon
setting of OUTPUT LEVEL controls (e.g., with
OUTPUT LEVEL set to approximately 20
mVOLTS, a meter reading of 2.4 indicates that
actual level is 24 mVrms). The -10 to +3 dB
scale is read relative to the OUTPUT LEVEL
switch dBm scale.

4 Output Problem Annunciators: lamps light to
indicate that modulation or OUTPUT LEVEL
settings are causing generator to be uncalibrated.

REDUCE PEAK POWER: indicates a
combination of OUTPUT LEVEL setting and
amplitude modulation that exceeds +19 dBm
power output.

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

Figure 3-2. Front Panel Controls, Indicators, and Connectors (1 of 4).
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FRONT PANEL FEATURES

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

Buttons control operation of
frequency counter.

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

NOTE
EXPAND X10 and EXPAND X100
buttons are interlocked so that 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 frequency; loss of lock
causes display to flash and indicate actual
frequency of Signal Generator.

INT: programs counter to count frequency of
Signhal Generator.

EXT 0-10, EXT 0-550: programs counter to
count frequency of signal at COUNTER IN.
PUT jack; also selects counter frequency range
in MHz.

FREQUENCY MHz: counter readout indicates RF
frequency in MHz. Flashing display indicates loss of
phase lock. The OVERFLOW lamp lights to
indicate that significant data is not being displayed.

TIME BASE VERNIER: used as a fine frequency
tune when in lock mode to give continuous tuning
between lock points (the use of the COUNTER
MODE EXPAND X10 control is necessary on 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.

10

11

12

13

14

RF ON/OFF: enables or disables the RF output.

RF OUTPUT: RF output through Type N female
connector. (Connector meets US MIL C-39012 50
ohm ac coupled source impedance CAUTION Any
interruption of the protective (grounding) conductor
inside or outside the instrument is likely to cause
damage to the instrument. To avoid damage, this
instrument and all line powered devices connected
to it must be connected to the same earth ground

(see_Section 11).

OUTPUT LEVEL: the switch controls a 10 dB step
attenuator that sets the output level range.
Calibrated concentric vernier sets actual output
level within an 18 dB range (the meter gives
additional resolution).

NOTE
For optimum operation, use the
vernier in the top 10 dB of its range.
FINE TUNE: fine frequency control.

FREQUENCY TUNE: coarse frequency control.

RANGE: selects one of ten octave frequency
bands. The 512-1024 MHz/Doubler position gives
256-5 | 2 MHz at RF OUTPUT, but the

FREQUENCY MHz readings and FM meter
indications are corrected for use with an RF doubler
connected to RF OUTPUT.

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

CAUTION
Do not apply a dc voltage or >+15
dBm to COUNTER INPUT.

Figure 3-2. Front Panel Controls, Indicators, and Connectors (2 of 4)
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FRONT PANEL FEATURES

15 FM: selects frequency modulation and source.

16

17

OFF: no FM.
INT: FM by internal oscillator.

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

DC: FM by external source through FM INPUT
jack (ac + dc <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 switch.

FM INPUT/OUTPUT: 600 ohm input for external
FM; nominally 1 Vpk (0.7071 Vrms) required for full
peak deviation selected by PEAK DEVIATION
switch (never more than 5 Vpk). Output for internal
oscillator whenever FM selector is set to

INT (600 ohm source impedance); level controlled by

18

19

AUDIO OUTPUT LEVEL.

MODULATION FREQUENCY: switch selects 400
Hz or 1000 Hz. With Option 001 Variable
Modulation Oscillator (shown), switch also selects
multiplier. Vernier, with multiplier, sets frequency
from 20 Hz to 600 kHz.

AM INPUT/OUTPUT: 600 ohm input for external
AM; 1 Vpk (0.7071 Vrms) required for 100%
modulation (never more than 5 Vpk). Input for pulse
modulation (50 ohm): >1 Vpk positive pulse
required to turn on RF. Output for internal oscillator
whenever AM selector is set to INT (600 ohm source
impedance); level controlled by AUDIO OUTPUT
LEVEL.

NOTE
With the Option 001 Variable
Modulation Oscillator, AM OUTPUT
and FM OUTPUT are in parallel.
Parallel load should be ->600 ohms.

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



Model 8640B

20

21

22

23

TM 9-4935-601-14-7&P

FRONT PANEL FEATURES

MODULATION: vernier varies amplitude
modulation from 0 to 100% (as indicated on the
meter).

AUDIO OUTPUT LEVEL: control varies level of
signal from AM and/or FM OUTPUT jacks
(calibration gives voltage into 600W).

LINE: switch applies or removes AC power. The
button is lit when ON.

AM: selects amplitude modulation and source.
OFF: no AM.

INT: AM by internal oscillator.

AC: AM by external source through AM INPUT
jack (>20 Hz, ac + dc <5 Vpk).

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

PULSE: when selected with no modulation, it
disables the RF output; a positive pulse at AM
INPUT pulses on the RF.

24 Mechanical Meter Zero: sets meter suspension so
that meter indicates zero when power is removed
from instrument and instrument is in normal
operating position.

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

TM 9-4935-601-14-7&P

REAR PANEL FEATURES

AUX RF OUT: nominal -5 dBm auxiliary RF
output; 500 ohm source impedance. Signal does
not contain amplitude or pulse modulation (however,
it does  contain FM). On the 512-1024
MHz/Doubler Band the auxiliary RF output is one-
half the frequency of the indicated RF frequency.

TIME BASE Reference In/Out: input for
external, 5 MHz time base reference that is >100
mVrms; load impedance is 1 kW. Output for
internal, 5 MHz time base reference, level is 3 Vrms
into an open circuit; source impedance is 500 ohms.

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

NOTE
Since the phase lock reference is the
5 MHz time base, the Model 8640B
can be phase locked to an external
reference (such as another Model
8640B) by using the TIME BASE
Reference jack and switch.

Line Power Module: permits operation from 100,
120, 220 or 240 Vac. The number visible in window
indicates nominal line voltage to which instrument
must be connected (see [Figure 2-1)] Center
conductor is safety earth ground.

WARNING
Any interruption of the protective
(grounding) conductor inside or
outside the instrument or
disconnection of the protective earth
terminal is likely to make the
instrument dangerous. Intentional
interruption is prohibited. (See

Serial Number Plate: first four digits of serial
number comprise the prefix; last five digits form
sequential suffix that is unique to each instrument.
The plate also indicates any options supplied with
instruments.

Figure 3-3. Rear Panel Controls and Connectors
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OPERATOR'S CHECKS

TM 9-4935-601-14-7&P

Initial Control Settings

a. Push LINE switch (22) to ON. Set TIME BASE INT/EXT switch (on rear panel) to INT.

b. Set the controls as follows:

1
5

23
21
20
18
15
16
16
13
12
11
10

Meter FUNCHION ... .oovii e LEVEL
COUNTER MODE: EXPAND .....ccovtiiiiiiii e Off (Out)

LOCK ..o, Off (Out)

SOURCE ...ctiiiiieieeiieeeeeeeee e INT (In)
TIME BASE VERNIER ... .ot CAL
AV s OFF
AUDIO OUTPUT LEVEL ..couiiiiee e ccw
MODULATION ..ot e e e een ccw
MODULATION FREQUENCY ..o, 400 Hz
T s OFF
PEAK DEVIATION ..ot 5 kHz
PEAK DEVIATION VEIMIET ..cvniiiiiiiiieiiee e ccw
RANGE ... o 0.5-1 MHz
FREQUENCY TUNE ..o Centered (Four turns from stop)
FINE TUNE ...t Centered
OUTPUT LEVEL ..couvcii e, 100 mVOLTS
RE ON/OFF oo ON

Figure 3-4. Operator's Checks (1 of 5)

3-7




Model 8640B TM 9-4935-601-14-7&P

OPERATOR'S CHECKS

Counter and RF Oscillator
c. UseaType N to BNC adapter and a BNC to BNC cable to connect RF OUTPUT 9 to COUNTER INPUT 14

d. Adjust FREQUENCY TUNE 12 and FINE TUNE 11 until FREQUENCY 6 reads 0.75000 MHz. Set COUNTER
MODE EXPAND 5 to X10; FREQUENCY should read about .750000 MHz (the reading should shift one place to the
left). Set COUNTER MODE EXPAND to X100; FREQUENCY should read about 500000 MHz (the reading should
shift one additional place to the left with the decimal point and the seven no longer displayed; the OVERFLOW
annunciator lamp should light).

e. Set COUNTER MODE EXPAND 5 to OFF (buttons out). With RANGE 13 set as follows, FREQUENCY 6 should
read approximately as shown:

Figure 3-4. Operator's Checks (2 of 5)
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OPERATOR'S CHECKS

RANGE MHz FREQUENCY MHz
0.5-1 0.75000
1-2 01.5000
2-4 03.0000
4-8 06.0000
8-16 12.0000
16-32 024.000
32-64 048.000
64-128 096.000
128-256 0192.00
256-512 0384.00
512-1024 0768.00

Phase Lock

f. Set RANGE 13 to 256-512 MHz. Note that the right-hand digit on the FREQUENCY display 6 flickers between two
digits. Set COUNTER MODE LOCK 5 to ON; the flickering should stop. Slowly adjust FINE TUNE; the
FREQUENCY reading should not change. Adjust FREQUENCY TUNE 12 ; the FREQUENCY display should flash at
about a 2 Hz rate and the reading should change (the reading should follow FREQUENCY TUNE).

RF Output

g. Set COUNTER MODE LOCK 5 to OFF and Source 5 to EXT 0-550. Adjust FREQUENCY TUNE 12 until
FREQUENCY 6 reads 0384.00 MHz. Step through the ranges as specified in step e, setting the COUNTER MODE
EXPAND and Source (EXT) controls 5 to obtain appropriate resolution; FREQUENCY should read approximately as
shown in step e.

NOTE
With RANGE set to 512-1024 MHz, FREQUENCY will read approximately 0384.00 MHz (the actual
frequency at RF OUTPUT).

Meter

h. Set OUTPUT LEVEL 10 to 500 mVOLTS; the meter 3 should indicate 5 on the 0-10 SCALE (the 0-10 SCALE
annunciator 2 should be lit).

Figure 3-4. Operator's Checks (3 of 5)
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Model 8640B TM 9-4935-601-14-7&P

OPERATOR'S CHECKS

i. Slowly reduce OUTPUT LEVEL 10 to 200 mVOLTS; the meter 3 should autorange to the 0-3 SCALE when the
indicator passes approximately 3 on the 0-10 SCALE.

j- With OUTPUT LEVEL 1 set to 200 mVOLTS, the meter 3 should indicate 2 on the 0-3 SCALE. Slowly increase
OUTPUT LEVEL to 500 mVOLTS; the meter should autorange to the 0-10 SCALE when the indicator passes
approximately 3 on the 0-3 SCALE.

Amplitude Modulation

k. Set Meter Function 1 to AM and AM 23 to INT. Slowly turn Modulation 20 clockwise. When the meter indicates 10
(i.e., 100% modulation) set OUTPUT LEVEL 10 to +16 dBm; the REDUCE PEAK POWER annunciator 4 should
light.

Frequency Modulation

1. Set AM 23 to OFF (the annunciator should go out) and FM 15 to INT. Set Meter Function 1 to FM and check that
PEAK DEVIATION 16 is set to 5 kHz and the vernier is full counterclockwise; the meter 3 should indicate 0.

Figure 3-4. Operator's Checks (4 of 5)
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OPERATOR'S CHECKS

m. Turn the PEAK DEVIATION vernier (16) full clockwise; the meter (3) should indicate approximately 5 and the
REDUCE FM VERNIER annunciator (4) should light.

n. Reduce FM vernier (16) until meter reads 5 kHz (the annunciator should go out). Check that RANGE (13) is set
to 0.5-1 MHz, and set PEAK DEVIATION (16) to 10 kHz; the REDUCE PEAK DEVIATION annunciator (4) should
light and the meter should indicate O.

0. Set RANGE (13) to 1-2 MHz (the annunciator should go out) and turn the PEAK DEVIATION vernier (16) full
counterclockwise; the meter (3) should indicate 0 on the 0-10 SCALE.

Modulation Oscillator

p. Using the BNC to BNC cable, connect FM OUTPUT (17) to COUNTER INPUT (14). Set COUNTER MODE
EXPAND (5) to X100 and Source (5) to EXT 0-10. Set AUDIO OUTPUT LEVEL (21) to 1 V and MODULATION
FREQUENCY (18), in turn, to 400 Hz and 1 kHz; the FREQUENCY readout (6) should display approximately
".000400" and ".001000" MHz.

Figure 3-4. Operator's Checks (5 of 5)
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SETTING FREQUENCY AND AMPLITUDE

Frequency

a.

b.

Set COUNTER MODE (5) to INT and TIME BASE VERNIER (7) to CAL.
Set RANGE (13) to span the desired frequency.
Use FREQUENCY TUNE (12) and FINE TUNE (11) to set the Signal Generator to the desired frequency.

Normally, the decimal point on the FREQUENCY display (6) is automatically set by the RANGE control (13). For
more resolution, set COUNTER MODE EXPAND (5) to X10 or X100.

To phase lock the generator's output, set COUNTER MODE LOCK (5) to ON; use TIME BASE VERNIER (7) as
the fine frequency tune. On some frequency bands it will be necessary to use the COUNTER MODE EXPAND
controls to tune between adjacent counts.

Figure 3-5. Setting the Frequency and Amplitude Controls (1 of 3)
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Model 8640B TM 9-4935-601-14-7&P
SETTING FREQUENCY AND AMPLITUDE
NOTE

If the OVERFLOW annunciator lamp is lit, the generator will not enter phase lock. If the TIME
BASE VERN is not in the CAL position, the counter will not be calibrated.

f. Whenever phase lock is lost, the FREQUENCY display (6) will flash. To re-establish phase lock, set COUNTER
MODE LOCK (5) to OFF; re-tune (if necessary) with FREQUENCY TUNE (12) and FINE TUNE (11), and set
COUNTER MODE LOCK to ON.

NOTE

To get an accurate indication of frequency when not phase locked, set TIME BASE VERNIER (7)
to CAL.

g. To use an external frequency doubler, connect to RF OUTPUT (9) and set RANGE (13) to 512-1024
MHz/DOUBLER. The FREQUENCY display (5) will indicate the frequency out of doubler (i.e., the FREQUENCY
display indicates twice the frequency at RF Output).

Amplitude

a. Use the OUTPUT LEVEL switch and vernier (11) to set the desired signal level (there are two scales, rms volts
and dBm). For optimum operation, use the vernier in the top 10 dB of its range. To enable the RF signal, set the
RF ON/OFF switch (8) to ON.

NOTE
The RF ON/OFF switch may be wired to turn off only the amplitude modulator. This allows the
RF Oscillator to remain warmed up, the Auxiliary RF Output to remain on, and the counter and

phase lock to remain operating. If it is desirable to switch both the modulator and the oscillator
off, the RF ON/OFF function may be easily modified (see Service Sheet 5 ib_Section VIII).

Figure 3-5. Setting the Frequency and Amplitude Controls (2 of 3)
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SETTING FREQUENCY AND AMPLITUDE

b. For better voltage and dBm resolution, set Meter Function (1) to LEVEL. The meter (3) is read in conjunction
with the OUTPUT LEVEL controls (10) (e.g., with OUTPUT LEVEL set to approximately 20 mVOLTS, a meter
reading of 2.1 indicates that the actual level is 21 mVrms).

c. If a 50 ohm to 75 ohm adapter (consisting of a 25 ohm series resistor) is connected to RF OUTPUT (9), the
OUTPUT LEVEL (10) 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)
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SETTING MODULATION

Amplitude Modulation
a. Set Meter Function (1) to AM.

b. To use the internal modulation oscillator, set AM (23) to INT. Set MODULATION FREQUENCY (18) to the
desired frequency, and set percent of modulation with the MODULATION vernier (20); modulation is indicated by
the meter (3) (e.g., a meter reading of 5.4 indicates that the AM is 54%).

NOTE
The REDUCE PEAK POWER annunciator (4) lights whenever the Signal Generator's output

amplifier is being overdriven. When it lights, reduce MODULATION vernier or OUTPUT LEVEL
vernier.

c. With AM (23) set to INT, the internal modulation oscillator signal is present at the AM OUTPUT jack (19) (600
ohm source impedance). Its level is set by AUDIO OUTPUT LEVEL (21)

Figure 3-6. Setting the Modulation Controls (1 of 4)
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SETTING MODULATION

d. To use an external modulation signal, set AM (23) to AC (or DC if modulation signal is less than 20 Hz). Apply
the signal to the AM INPUT jack (19) (600 ohm load impedance). The Signal Generator requires 1 Vpk (0.7071
Vrms) for 100% modulation. Set percent of modulation with the MODULATION vernier (20) ; % AM is indicated
by the meter (3).

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

Pulse Modulation
a. Set Meter Function (1) to LEVEL.

b. Set AM (23) to PULSE (this disables the RF output). Apply the modulation pulse (>0.5V) to the AM INPUT jack
(19) (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 (10).

Figure 3-6. Setting the Modulation Controls (2 of 4)
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SETTING MODULATION

Frequency Modulation

a.

b.

Set Meter Function (1) to FM.

To use the internal modulation oscillator, set FM (15) to INT. Set MODULATION FREQUENCY (18) to the
desired frequency, and set the peak deviation with the PEAK DEVIATION switch and vernier (16).

NOTE

The REDUCE PEAK DEVIATION annunciator (4) lights whenever the PEAK DEVIATION switch
setting is too high for the selected frequency range. When it lights, reduce PEAK DEVIATION.

Peak frequency deviation is indicated by the meter (3), and the meter is read in conjunction with the PEAK
DEVIATION switch (16) (e.g., with PEAK DEVIATION set to 320 kHz, a meter reading of 2.8 indicates that peak
frequency deviation is 280 kHz).

With FM (15) set to INT, the internal modulation oscillator signal is present at the FM OUTPUT jack (17) (600
ohm source impedance). Its level is set by AUDIO OUTPUT LEVEL (21).

To use an external modulation signal, set FM (15) to AC (or DC if modulation signal is less than 20 Hz). Apply
the signal to the FM INPUT jack (17) (600 ohm load impedance). The Signal Generator requires 1 Vpk (0.7071
Vrms) for full peak deviation. The PEAK DEVIATION controls (16) and the meter (3) are used the same as when
using the internal modulation oscillator signal.

To calibrate the external input, set the FM switch (15) to DC (with no signal applied to FM input) and read the
frequency of the RF Output. Set FM to CAL and, using the PEAK DEVIATION switch and vernier (16), offset the
frequency at RF OUTPUT an amount equal to the desired peak deviation. Set FM to DC or AC; a 1 Vpk (0.7071
Vrms) signal applied to FM INPUT will now produce the desired peak deviation. (Do not use FM CAL when
phase locked.)

Figure 3-6. Setting the Modulation Controls (3 of 4)
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SETTING MODULATION

1. The REDUCE FM VERNIER annunciator (4) lights whenever an FM input causes peak deviation
to exceed its limits. When it lights, reduce either the PEAK DEVIATION vernier or the external
signal level.

2. Do not apply FM signals that are less than 50 Hz when using the generator in the phase lock
mode. Doing so will cause either the FM deviation to be uncalibrated or the generator to break
phase lock (thereby causing the counter display to flash). Also do not use FM CAL after locking.

Simultaneous AM and FM

a. 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 Signal Generators with the Option 001 Variable Modulation Oscillator, don't load both AM

OUTPUT (19) and FM OUTPUT (17) when the oscillator is providing both modulating signals.
The outputs are in parallel and the parallel load should be greater than 600 ohms.

Figure 3-6. Setting the Modulation Controls (4 of 4)
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TM 9-4935-601-14-7&P

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section test the instrument's
electrical performance using the specifications of

as the performance standards. A simpler
operational test is included in|_Section 1l under

Operator's Checks.
4-3. EQUIPMENT REQUIRED

4-4. Equipment required for the performance tests is
listed in the Recommended Test Equipment table in
Any equipment that satisfies the critical
specifications given in the table may be substituted for
the recommended model(s).

4-5. TEST RECORD

4-6. Results of the performance tests may be tabulated
on the Test Record 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 can be used for comparison in periodic
maintenance and troubleshooting and after repairs or
adjustments.

4-7. TEST PROCEDURES
4-8. It is assumed that the person performing the

following tests understands how to operate the specified
test equipment. Equipment settings, other than those

for the Model 8640B, are stated in general terms. For
example, a test might require that a spectrum analyzer's
resolution bandwidth be set to 100 Hz; however, the
time per division setting would not be specified and the
operator would set that control so that the analyzer
operates correctly.

4-9. It is also assumed that the person performing the
tests will supply whatever cables, connectors, and
adapters are necessary. The Test Accessories table in
[Section 1]lists the requirements for some of these items.

4-10. Unless otherwise specified, set the following
controls as shown:

TIME BASE INT/EXT (on rear panel) ...........ccceevuennn. INT
TIME BASE VERNIER ... CAL

Use FINE TUNE in conjunction with FREQUENCY
TUNE to set whatever frequency is required. Use the
COUNTER MODE EXPAND controls whenever
necessary to obtain required counter resolution.

CAUTION
To avoid the possibility of damage to
test equipment, read completely
through each test before starting it.
Make any preliminary control
settings necessary for correct test
equipment operation.

importance.
should be performed.)

NOTE

Table 4-2 |contains a list of recommended abridgments to the performance tests.
abridgments suggest rapid and relatively inexpensive ways to test the instrument while retaining
those tests which are considered of prime importance in characterizing the generator.
alteration of a test is recommended, a justification (remark) is also given.
needs make the justification invalid, the test should be performed in its entirety.
Incidental AM Test, sometimes known as AM on FM, has been omitted as being of secondary
Should your application require characterization of this specification, the test

The

Where
Should individual
(E.g., the
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PERFORMANCE TESTS

4-11. FREQUENCY RANGE TEST
SPECIFICATION:
Range: 500 kHz to 512 MHz in 10 octave bands.

Bands and Band Overlap: Bands extend 10% below and 7% above the nominal limits shown below.

Nominal
Frequency External
Bands 05-1 | 1-2 2-4 4-8 8-16 | 16-32 | 32-64 64- 128- | 256- Doubler Band
(MHz) 128 256 512 512-1024
Frequency 0.45 | 0.9 1.8 3.6 7.2 14.4 28.8 57.5 115 230 230 to 550
Range (MHz) to to to to to to to to to to (without Ex-
(with overlap) | 1.07 2.1 4.2 8.5 17.1 34.3 68.7 1375 | 275 550 ternal Doubler)

DESCRIPTION:

The frequency range is verified by using a frequency counter to measure the frequency at the high and low end of each
band.

EQUIPMENT:
FrequEnCY COUNTET ......ouu et e e et eeeaa e HP 5327C
PROCEDURE:

1. Connect generator's auxiliary RF output jack (located on rear panel) to frequency counter's 50 ohm input after
setting Signal Generator's controls as follows:

COUNTER MODE: EXPAND ...t Off

LOCK ittt Off

S0 10 (o T PPN INT
N 1Y PSPPI OFF
[ PP PPRPN OFF
RAIN GE ... e e e e et e e e e a e aaaaaaan 256-512 MHz
FREQUENCY TUNE ..ottt e e et e e et e e e et e e e e et e e e e et e e e eaba e eeeatnaaees Full clockwise
FINE TUNE ...ttt et e et e et e e e et e et e e st e e et e e st e e st e e st e est e esteeaneesnnns Centered
[ O ] NN 1@ ] PSP ON

2. Set FREQUENCY TUNE full clockwise. The frequency counter should read 550 MHz or greater.

550.0 MHz
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PERFORMANCE TESTS

4-11. FREQUENCY RANGE TEST (Cont'd)
3. Set FREQUENCY TUNE full counterclockwise. The frequency counter should read 230 MHz or less.

230.0 MHz

4. Set RANGE as shown below and check frequency at high and low ends of each band.

Range (MHz) Low End High End
512-1024* <230.0 MHz >550.0 MHz
128-256 <115.0 MHz >275.0 MHz
64-128 <57.50 MHz >137.5 MHz
32-64 <28.80 MHz >68.70 MHz
16-32 <14.40 MHz >34.30 MHz
8-16 <7.200 MHz >17.10 MHz
4-8 <3.600 MHz >8.500 MHz
2-4 <1.800 MHz >4.200 MHz
1-2 <0.900 MHz >2.100 MHz
0.5-1 <0.450 MHz >1.070 MHz

*No external doubler should be connected.

4-12. FREQUENCY ACCURACY AND FINE TUNE TEST

SPECIFICATION:

Accuracy: Total Counter Reference
Count = Resolution § + Error
Accuracy (1 count) (INT or EXT)
Internal Reference Error: <+2 ppm (when calibrated at 25°C every 3 months and operated between 15°C and
35°C).
When phase locked, Counter Resolution error is eliminated.

Fine Tuning: Unlocked, >200 ppm total range. Locked mode, >+20 ppm by varying internal time base vernier.
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PERFORMANCE TESTS

4-12. FREQUENCY ACCURACY AND FINE TUNE TEST (Cont'd)
DESCRIPTION:
Frequency accuracy is checked (using the Signal Generator's internal reference) by comparing the generator's counter
indication to the frequency reading on an external frequency counter. The fine tune range is also checked with the
external counter.
EQUIPMENT:
FrequenCy COUNTET ........ et eeaa e HP 5327C OPT H49
PROCEDURE:

1. Connect generator's auxiliary RF output jack (located on rear panel) to frequency counter's input after setting
Signal Generator's controls as follows:

COUNTER MODE: EXPAND ...t X100

LOCK ittt Off

ST 01U (o= TSP INT
N 1Y PSPPI OFF
[ PP PPRPN OFF
RAIN GE ...t e e et e et e e et e e et e e et e e et e eeta e et ataeaataaaan 32-64 MHz
[ =L@ 18 = N[O 0 10\ 50 MHz
[ O ] NN 1@ ] PRSP ON

2. Allow Signal Generator and frequency counter to stabilize for two hours.

3. Set frequency counter time base to give at least one more digit resolution than the generator's counter. The
difference in reading between the two counters should be <110 Hz (2 ppm + last digit uncertainty of 10 Hz).

110 Hz

4. Set COUNTER MODE EXPAND to X10 and LOCK to ON. Allow one minute to acquire phase lock. Increase the
frequency counter resolution by 10. The difference in counter readings should be <100 Hz (2 ppm).

100 Hz

5. Note frequency counter reading. Turn TIME BASE VERN control ccw until it just leaves the detent position. The
frequency counter should now read >1 kHz (>20 ppm) higher than the reading noted above.

1 kHz

6. Turn TIME BASE VERN fully ccw. The frequency counter should now read >1 kHz (>20 ppm) lower than the
reading first noted in step 5.

1 kHz
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PERFORMANCE TESTS

4-12. FREQUENCY ACCURACY AND FINE TUNE TEST (Cont'd)
7. Set TIME BASE VERN to CAL (fully cw). Set COUNTER MODE LOCK to Off.

8. Set FINE TUNE fully cw. Note frequency counter reading, then set FINE TUNE fully ccw. The frequency counter
should read >10 kHz (200 ppm) lower than the reading noted above.

10 kHz

4-13. FREQUENCY STABILITY VS TIME AND RESTABILIZATION TIME TEST

SPECIFICATION:
Stability vs Time (after 2 hour warmup): <10 ppm/10 min. (normal mode).
Restabilization Time (normal mode):

After frequency change: <15 min.

After band change: none.

After 1 min. in RF OFF mode: <10 min.

NOTE

Stability specifications for phase lock mode are determined by counter time base reference. See
the internal reference tests.

DESCRIPTION:

A frequency counter, digital to analog converter, and strip-chart recorder are used to measure the frequency drift after
warm-up and the restabilization time.

NOTE

For these tests, ambient room temperature and line voltage must not change.

D/A CONVERTER
AND RECORDER

MODEL 86408
FREQUENCY COUNTER
I D9 D)
o- - -3 _° . o@ooooLS@ O
BCD LINPUT 501 AUX RF QUTPUT
OUTPUT

Figure 4-1. Frequency Stability us Time and Restabilization Time Test Setup
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PERFORMANCE TESTS

4-13. FREQUENCY STABILITY VS TIME AND RESTABILIZATION TIME TEST (Cont'd)

EQUIPMENT:
FrequenCy COUNTET ........ et e e era e HP 5327C OPT 003
Digital to ANAIOG CONVEITET .......ceiiiiiiiiiie et HP 581A OPT 002
Recorder (fOr D/A CONVEITEL) ... .ottt ettt e e e e e e arba s HP 680
PROCEDURE:

1.  Connect equipment as shown i ter setting Signal Generator's controls as follows:

COUNTER MODE: EXPAND ...t Off

LOCK ittt Off

ST 01U (o= TP INT
N LY TP PPTRN OFF
[ PPN OFF
RAIN GE ...t e et e et e et e e et et et e e et et et e et artaeaareaaan 32-64 MHz
[ =L@ 18 = N[ @ 0 1\ 50 MHz
[ O ] N1 @ ] PSP ON

2. Set frequency counter to read frequency directly (i.e., not divided down). Use a 1 s gate time so that the last three
digits span from 000 to 999 Hz.

3. Calibrate the recorder for a zero to full-scale reading that corresponds to a 000 to 999 Hz reading of the frequency
counter's last three digits (i.e., 1 kHz full scale).

4. Warm up the equipment for two hours. Establish a reference on the recorder and record the generator's output
frequency for 10 minutes. The frequency change in 10 minutes should be <500 Hz (half of full scale).

500 Hz

5. Set the FREQUENCY TUNE control fully ccw and back again to approximately 50 MHz. After 15 minutes record
the frequency for 10 minutes. The frequency change in 10 minutes should be <500 Hz.

500 Hz

6. Set RANGE to 16 - 32 MHz and record the frequency for 10 minutes. The frequency change in 10 minutes should
be <250 Hz.

250 Hz

7. Set RANGE to 32 - 64 MHz and set RF ON/OFF to OFF. After one minute set RF ON/OFF to ON. Wait 10
minutes and record the frequency for 10 minutes. The frequency change for the second 10 minutes should be
<500 Hz.

500 Hz
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-14. FREQUENCY STABILITY VS TEMPERATURE TEST
SPECIFICATION:
Stability vs Temperature: <50 ppm/°C (normal mode).

NOTE

Stability specifications for phase lock mode are determined by counter time base reference. See
the internal reference tests.

DESCRIPTION:

A frequency counter is used to measure drift as temperature is changed. A temperature controlled chamber is used to
vary the temperature.

TEMPERATURE CONTROLLED CHAMBER
MODEL 86408

FREQUENCY COUNTER

1’ e
s s °

oV— = 1 -—
0@0@0@0@ @ @ INPUT sonJ
A4
AUX RF QUTPUT L

Figure 4-2. Frequency stability Us Temperature Test Setup

EQUIPMENT:
FreqUENCY COUNTET ......u et e et e e et e e e et e e e erbaaaaees HP 5327C
Temperature Controlled Chamber.............uuiiiiiiii e Statham Model 325
PROCEDURE:

1.  Connect equipment as shown ifi Figure 4-2 after setting Signal Generator's controls as follows:

COUNTER MODE: EXPAND ...t Off

LOCK ittt Off

ST 01U (o= S PPN INT
N 1Y PSPPI OFF
[ PPN OFF
RAIN GE ...t et e e e et e e et e e et e e et e e et et et eateartaeaaraaaan 32-64 MHz
[ =L@ 18 = N[ @ 0 1\ 50 MHz
LR O ] N 1@ ] PR ON

2. Set temperature controlled chamber for 150C. Allow Signal Generator to stabilize for two hours. Then note
frequency counter reading.
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-14. FREQUENCY STABILITY VS TEMPERATURE TEST (Cont'd)

3. Set chamber for 350C. Again, allow Signal Generator to stabilize for two hours. Frequency change from reading

noted in step 2 should be less than 50 kHz.
50 kHz

4-15. FREQUENCY STABILITY VS LINE VOLTAGE TEST

SPECIFICATION:

Stability vs Line Voltage (+5% to -10% line voltage change): <1 ppm (normal mode).
NOTE

Stability specifications for phase lock mode are determined by counter time base reference. See
the internal reference tests.

DESCRIPTION:

A frequency counter is used to measure frequency shift as line voltage is changed +5% to -10%.

VARIABLE
VOLTAGE
MODEL 86408 TRANSFORMER
— - %éﬁw}f FREQUENCY COUNTER
DD D) & R
o~0 oo~ o- - -4 °

AUA RF QUTPUI INPUT 5011

Figure 4-3. Frequency Stability us Line Voltage Test Setup

EQUIPMENT:
FreqUENCY COUNTET . ...ttt e ettt e e et e e e et e e e eraaaaaees HP 5327C
Variable Voltage TranSformMer ... ... GR W5MT3A




Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-15. FREQUENCY STABILITY VS LINE VOLTAGE TEST (Cont'd)

PROCEDURE:

1.

Connect equipment as shown inEigure 4-3 Jafter setting Signal Generator's controls as follows:

COUNTER MODE: EXPAND ...t Off

LOCK ittt Off

ST 01U (o= TP INT
N LY TP PPTRN OFF
[ PPN OFF
RAIN GE .« ..ot e e e e e e e et et e e ea et raas 32 - 64 MHz
[ =L@ 18 = N (@ 0 1\ 50 MHz
LR O ] 1@ ] PSP ON

Set variable voltage transformer 5% above the nominal voltage set on generator's line power module (e.g., if
nominal line voltage is 120 Vac, set transformer for 126 Vac). Note frequency counter reading.

Set variable voltage transformer 10% below nominal line voltage (e.g., for a nominal 120 Vac, set transformer for
108 Vac), then note counter's reading. The frequency change from the reading noted in step 2 should be <50 Hz
(i.e., <1 ppm).

50 Hz

4-16. FREQUENCY STABILITY VS LOAD, LEVEL, AND MODE TEST

SPECIFICATION:

Stability vs Load (with any passive load change): <1 ppm (normal mode).
Stability vs Level Change (10 dB on OUTPUT LEVEL vernier): <1 ppm (normal mode).
Stability vs Modulation Mode Change (CW to FM): <1% of selected peak deviation or <200 Hz, whichever is greater.

NOTE

Stability specifications for phase lock mode are determined by counter time base reference. See
the internal reference tests.

DESCRIPTION:

A frequency counter is used to measure frequency shift as the output is changed from an open circuit to a short circuit, as
RF OUTPUT LEVEL is changed 10 dB, and as modulation mode is changed from CW to FM. The frequency is
monitored at the rear panel auxiliary RF output jack.
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-16. FREQUENCY STABILITY VS LOAD, LEVEL, AND MODE TEST (Cont'd)

FREQUENCY COUNTER

o =
0o- - -9 ® °
INPUT SOT
MODEL 86408 f aux e outrur
= = RF
o@o@o@o@ @ Ol — — — —C3 COAXIAL
-— 1S 2 SHORT
Figure 4-4. Frequency Stability us Load, Level, and Mode Test Setup
EQUIPMENT:
FreqUENCY COUNTET ......e ettt ettt e ettt e e et e e e et e e e eaaaaaaees HP 5327C
Type N Male Coaxial SN0 ..........oiiiiiii e HP 11512A
PROCEDURE:
1. Connect equipment as shown ir{mmter setting Signal Generator's controls as follows:
COUNTER MODE: EXPAND ... Off
LOCK .. i Off
SOUICE ..ttt e e e INT
AV e OFF
L TP TP P TP PTPTPPPPTTPPRPTIN OFF
RAINGE ... ettt E R E R R R R R R R R R R R R R R R R R R R R e R R E R e e e e e e e nnnnr e 32-64 MHz
FREQUENGCY TUNE ....oiitititiittiitiiitieiettteeeeeeeebeee s e e e e e e e e e e s s e e e e s e e st s s e e e e e e e e e e e e bbb beeen e b nnnes 50 MHz
OUTPUT LEVEL. ... +19 dBm
R ON/O R ...ttt E e R R R e R R R R R e e R e e R E e e e nr e ON

2. Note frequency counter reading. Then connect coaxial short to RF OUTPUT. Again, note frequency counter
reading. It should have changed less than 50 Hz.

50 Hz

3. Remove coaxial short, note frequency counter reading, then set OUTPUT LEVEL vernier to +9 dBm. Again, note
frequency counter reading. It should have changed less than 50 Hz.

50 Hz

4, Set RANGE to 256 - 512 MHz, and set FREQUENCY TUNE to 500 MHz. With FM switch set to OFF, note the
frequency counter reading. Set PEAK DEVIATION switch to 10 kHz and PEAK DEVIATION vernier full clockwise.
Set FM to AC and again, note frequency counter reading. It should have changed less than 200 Hz.

200 Hz
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-16. FREQUENCY STABILITY VS LOAD, LEVEL, AND MODE TEST (Cont'd)

5. Repeat step 4 with PEAK DEVIATION set as shown below. The frequency change should be as specified.

Peak Deviation Frequency Change
20 kHz <200 Hz
40 kHz <400 Hz
80 kHz <800 Hz
160 kHz <1.6 kHz
320 kHz <3.2 kHz
640 kHz <6.4 kHz
1.28 MHz <12.8 kHz
2.56 MHz <25.6 kHz

4-17. HARMONICS TEST
SPECIFICATIONS:
Harmonics: (at 1 volt, +13 dBm output range and below)
>35 dB below fundamental of 0.5 to 128 MHz,
>30 dB below fundamental of 128 to 512 MHz.
DESCRIPTION:
A spectrum analyzer is used to measure harmonics as the Signal Generator is tuned from 0.5 to 512 MHz.
EQUIPMENT:
SPECIIUM ANAIYZEL ... HP 141T/8552B/8554B
PROCEDURE:

1. Connect generator's RF OUTPUT to analyzer's input after setting Signal Generator's controls as follows:

Y = (Y gl [ ol 1o PRSPPI LEVEL
COUNTER MODE: EXPAND ...t Off
LOCK ittt Off
S0 10 (o T PPN INT
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-17. HARMONICS TEST (Cont'd)

N TP TP PPT TP OFF
L PP P TP OUPPPPPRPTT OFF
RANGE ..ottt e e et e e e e e e e e e e e e e e e aanbraees 0.5-1 MHz
FREQUENCY TUNE ...ttt ittt a e et e e e e e e e e s s anbbbbneeeaae s 0.5 MHz
OQUTPUT LEVEL....cciiiiii e +13 dBm (switch 1 step
ccw from full cw)
R ONJOFF ..ottt ettt e e e e e e ekt b b b et e e e e e e s e abb b b e e e e e e e e s e annnreees ON

2. Set spectrum analyzer to measure harmonics 35 dB below the fundamental from 0.5 to 2 MHz. Set input
attenuation to 50 dB, resolution bandwidth to 100 kHz, frequency span per division (scan width) to 1 MHz, scale to
log (10 dB/div), and scale reference level to +13 dBm. Adjust analyzer's frequency controls to set 0 Hz to the left
edge of the display.

NOTE

If 50 dB of analyzer input attenuation is not available, use an external attenuator such as the
Model 355D.

3. Slowly tune Signal Generator to 1 MHz, checking that all harmonics are more than 35 dB below the fundamental.

35dB

NOTE

If any harmonic below 512 MHz appears to be out of specification, remove any possible analyzer
error and remeasure the harmonic as follows:

a. Tune the generator to the frequency of the harmonic.

b. Using the analyzer's IF attenuator, step the signal down 30 dB on the display and note the -30
dB point on the display.

c. Step the IF attenuator up 30 dB and retune the generator to its original setting.
d. Using the -30 dB point noted on the display as a reference, remeasure the harmonic.
4. Set spectrum analyzer and Signal Generator as shown below. On each range, set FREQUENCY TUNE to the low
end of the band and use analyzer's frequency controls to set the fundamental to the left edge of the display.

Keeping the fundamental near the left edge of the display, tune FREQUENCY TUNE to the high end of the band.
All harmonics should be as specified.
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Model 8640B

PERFORMANCE TESTS

4-17. HARMONICS TEST (Cont'd)

NOTE

TM 9-4935-601-14-7&P

On bands 8 - 16 MHz and above, check for harmonics while tuning down in frequency. For

frequencies above 500 MHz, tune analyzer to observe second harmonic.

Spectrum Analyzer

Signal Generator

Resolution Bandwidth Freq. Span Per Division Range Harmonics Down
100 kHz 1 MHz 1-2 MHz >35 dB
100 kHz 2 MHz 2-4 MHz >35 dB
100 kHz 5 MHz 4-8 MHz >35 dB
300 kHz 10 MHz 8-16 MHz >35 dB
300 kHz 20 MHz 16-32 MHz >35 dB
300 kHz 50 MHz 32-64 MHz >35 dB
300 kHz 100 MHz 64-128 MHz >35 dB
300 kHz 100 MHz 128-256 MHz >30 dB
300 kHz 100 MHz 256-512 MHz >30 dB

4-18. SUB-HARMONICS AND NON-HARMONIC SPURIOUS TEST

SPECIFICATION:

Sub-Harmonics and Non-Harmonic Spurious: (excluding frequencies within 15 kHz of carrier whose effects are specified
under Residual AM and FM) >100 dB below carrier.

DESCRIPTION:

A notch filter is used to remove the fundamental. All non-harmonic spurious and sub-harmonics are then amplified and
measured with a spectrum analyzer.
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-18. SUB-HARMONICS AND NON-HARMONIC SPURIOUS TEST (Cont'd)

SPECTRUM ANALYZER
MODEL 86408 EVCT A ac

INPUT
20 68 ; ,
e : STEP @ ® @
DO @ @ @2 ATTENUATOR ~ AMPLIFIER D A
(e el °) ocooos | @ @ @ o

RF OUTPUT NOTCH O 99 e0e®e | - — —

FILTER INPUT | @'PUT

Figure 4-5. Sub-Harmonics and Non-Harmonic Spurious Test Setup

EQUIPMENT:
520 MHZ NOICH FIIEEI ...ttt HP 08640-60502
10 dB StEP ALLENMUALON......etttiii ettt et e e e e e e et e e e e e e eebba e aas HP 355D
20 OB AMPIFIEE 1ttt e e a e e e HP 8447A
SPECIIUM ANAIYZEL ... HP 141T/8552B/8554B
PROCEDURE:

1. Connect equipment as shown if Figure 4-§ after setting Signal Generator's controls as follows:

Y = (Y gl L [Tl 1o o PSPPSR LEVEL
COUNTER MODE: EXPAND ...t Off

LO CK it Off

ST 01U (o T PPN INT
N Y PSP PPPRN OFF
[ PPN OFF
RAIN GE ... e et e e e e et e e e et a e aaaaaaan 128-256 MHz
FREQUENCY TUNE ..ottt et e e et e e e e et e e e e et e e e e et e e e e aa s e e e atan e eeatnaeseranaaees 260 MHz
OQUTPUT LEVEL. ... ittt ettt ettt e e et e et e e e e e et e et e e et e e s e e s e esannns +13 dBm
LR O ] 1@ ] PR ON

2. Set step attenuator to 60 dB. Set analyzer's input attenuation to 0 dB, scale switch to log (10 dB/div), and
reference level controls to -30 dBm; set resolution bandwidth to 30 kHz, frequency span per division (scan width) to
1 MHz, and tune the frequency controls to set 260 MHz at the center of the display. Adjust reference level vernier
to set signal peak to top (reference) graticule line on display.

3. Set generator's RANGE switch to 256 - 512 MHz. Tune analyzer to display the 520 MHz signal (i.e., the second
harmonic of 260 MHz).

4. Tune generator's FREQUENCY TUNE for a minimum signal on analyzer's display. Set the step attenuator to 0 dB,
and again tune FREQUENCY TUNE for a minimum signal.

5. The signal on the display should be below the top (reference level) graticule line. Tune the spectrum analyzer
slowly to 500 kHz. All non-harmonic spurious signals, and sub-harmonics should be below the -40 dB graticule on
the display (> 100 dB down).

100 dB
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-19. SINGLE SIDEBAND PHASE NOISE TEST
SPECIFICATION:
SSB Phase Noise at 20 kHz Offset from carrier:
(Averaged rms noise level below carrier stated in a 1 Hz bandwidth.)
256 MHz to 512 MHz: > 130 dB from 230 to 450 MHz increasing linearly to > 122 dB down at 550 MHz.
0.5 MHz to 256 MHz: Decreases approximately 6 dB for each divided frequency range until it reaches SSB
Broadband Noise Floor of > 140 dB.
DESCRIPTION:
Phase noise is measured with a spectrum analyzer. A reference signal generator and a 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 measures SSB phase noise at a 20 kHz offset from the carrier.

NOTE

This test measures the total SSB phase noise of both generators. Therefore, the reference signal
generator must have SSB phase noise that is less than or equal to the specification for the test

generator.
REFERENCE S1GNAL GENERATOR 10 dB
STEP
— = ATTENUATOR
o0 Q E)_ >
L
X
MIXER = INPUT ) oUTPUT
MODEL 86408 {UNDER TEST) R 40 dB
AMPLIFIER
o]
S Q 0— RF QUTPUT
FM INPUT SPECTRUM ANALYZER
T0 FMEUT _______ INPUT
r B ‘© ® @ e
| | .
I ) 0SCILLOSCOPE . ORORO) o
I ITOMIXER .-o eeoe | — — —
[e] N = HQ
° -
| NOI SE PHASE LOCK CIRCUIT | J i °
| (WITH POWER SUPPLY) [To aTTEN 50ee 00 _ O
| l 9 |o©<§
verTicae |@ O péz
l | INPUT | —~ — —
I ITO SCOPE
L __ _ J

Figure 4-6. Single Sideband Phase Noise Test Setup
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-19. SINGLE SIDEBAND PHASE NOISE TEST (Cont'd)

EQUIPMENT:
Reference Signal GENEIALON .........couuuuiiii i HP 8640A
Y 1D =] TR TTT T TTRTPPPPP HP 10514A
10 dB StEP ALLENMUALON . ...ceueteiii ettt e et e e e e et et e e e e e e eeaba e eeas HP 355D
40 AB AMPIIFIEE ...ttt HP 08640-60506
OSCIIOSCOPE ...t e e eeeeaaaas HP 180A/1801A/1820C
SPECLIUM ANAIYZEL ... HP 141T/8552B/8556A
NOISE Phase LOCK CIrCUIL.......ccoooieeeeeeeeeee e HP 08640-60504

PROCEDURE:

1.  Connect equipment as shown ir| Figure 4-6after setting test Signal Generator's controls as follows:

Mt FUNCH ON e aas LEVEL
COUNTER MODE: EXPAND ...t Off

LOCK ittt Off

ST 01U (o= TP INT
N 1Y PSPPI OFF
[ PPN OFF
PEAK DEVIATION. .. ottt ettt ettt et e et e e e et e et e e et e e et e e et e s st e e st e e st e ean e esneesneesnnns 5 kHz
PEAK DEVIATION VEIMUET ..ouiiiiiieiiii ettt ettt et e e e et e et e et e et e et e e st e e st e s et e eeteeennneeen Full cw
RAIN GE ... e e e e et e e e e a e aaaaaaan 256-512 MHz
FREQUENCY TUNE ..ottt e e e e et e e e et e e e e et e e e e et e e e e tan s e e e atan e eeatnaesernnaaees 550 MHz
OQUTPUT LEVEL. ... ottt ettt et e e e e et e e et e e et e e et e e et e e et e e et e et eerans -7 dBm
[ O ] 1@ ] PR ON

2. Set analyzer's input level control to -40 dBm, resolution bandwidth to 1 kHz, dBm/dBV control to dBm 50 ohm,
span width per division (scan width) to 5 kHz, and center frequency controls to 20 kHz. Set display reference level
to -40 dBm (at 10 dB per division). Using analyzer's 20 kHz markers, measure and note 20 kHz on the display.

3. Set oscilloscope's volts/div control to 0.02 and time/div control to 50 its; set the input to measure dc. Set 10 dB
step attenuator to 80 dB. Set 40 dB amplifier's input impedance switch to 50 ohms.

4. Set reference 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

The correction factors for this measurement are as follows:

a. 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.
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-19. SINGLE SIDEBAND PHASE NOISE TEST (Cont'd)

NOTE (Cont'd)

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

C. -0.8 dB. 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 the correction factors gives -4.3 dB 10 log (actual 3 dB BW/nominal 3 dB BW) or
approximately -4.3 dB +1 dB.

5. Phase lock the generators by setting test generator's FM switch to 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 Vdc (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 0 dB. The top (reference) graticule
line on analyzer's display represents 110 dB/Hz below carrier level (the transfer from a 1 kHz BW to a 1 Hz BW is
30 dB). The average noise level on the display should be> 12 dB below top graticule line at 20 kHz (i.e., > 122 dB
below carrier).

12 dB

NOTE

Set oscilloscope to check for possible line-related signals in test setup. They should be < 10
mVp-p.
7. Set test Signal Generator to 450 MHz and FM switch to OFF. Set reference signal generator to 449.98 MHz (i.e.,
20 kHz below the test generator's frequency). Repeat steps 2 through 6. The average noise level on the display
should be > 20 dB below top graticule line at 20 kHz.

20dB

NOTE

SSB phase noise can be checked at any other frequency from 230 kHz to 550 MHz by following
the procedures given above. Noise decreases approximately 6 dB per each octave band change
down to -140 dB below carrier.

4-20. SINGLE SIDEBAND BROADBAND NOISE FLOOR TEST
SPECIFICATION:

SSB Broadband Noise Floor at maximum output vernier and greater than 500 kHz offset from carrier: (Averaged rms
noise level below carrier stated in a 1 Hz bandwidth.) 0.5 to 512 MHz: >140 dB.

* See Hewlett-Packard Application Note 150-4. Spectrum Analysis - Noise Measurements.
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Model 8640B

PERFORMANCE TESTS

4-20. SINGLE SIDEBAND BROADBAND NOISE FLOOR (Cont'd)

DESCRIPTION:

A spectrum analyzer is used to measure the broadband noise floor (a reference signal generator and a mixer are used to
down-convert the test Signal Generator'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 with a

filter, and the broadband noise floor is measured.

REFERENCE SIGNAL GENERATOR SPECTRUM ANf\LYZER

i T vt gad | INPUT
» STEP [j "¢ !
— = ATTENUATO oot
f @o@o@o@ @ @ BuTeuT UATOR " =
-

avoon @ @ @ [:1

o009 | - — —

MODEL 86408 (UNDER TEST) ~ MIXER

= =
0@0@0@0@ @ ©,, SETPUT
-

QuUTPUT

40 d8 AMPLIFIER

Figure 4-7. Single Sideband Broadband Noise Floor Test Setup

EQUIPMENT:
Reference Signal GENEIALON .........couuuuiiiii e HP 8640A
Y 1D =] TP TT TR TTRTPPPPP HP 10514A
15 KHZ LOW-PASS Filter ....cccvviiiiiiii e e CIR-Q-TEL 7 Pole
10 dB SteP ALLENMUALON . .....utteeii ettt e e et e e e e e e rb b e e e e e e eaaba e aas HP 355D
40 AB AMPIIFIET ..t HP 08640-60506
SPECLIUM ANAIYZEL ... HP 141T/8552B/8556A

PROCEDURE:

1.

Connect equipment as shown in[Figure 4-7 hfter setting test Signal Generator's controls as follows:

Y = (Y gl [Tl 1o o PSP PRSPPI LEVEL
COUNTER MODE: EXPAND ...t Off

LOCK ittt Off

ST 01U (o= TSP INT
N 1Y PSPPI OFF
[ PP PPRPN OFF
RAIN GE ... e e e e e et e e ettt et aaaaaaan 256-512 MHz
FREQUENCY TUNE ....ouiiiiiiii et e e e e e e et e e e et e e e e et s e e e et e e e e tt e eeetaeeeenens 500.000 MHz
OQUTPUT LEVEL.... ettt e e e e -7 dBm (Vernier max cw)
[ O ] 1@ ] PRSP ON
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Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-20. SINGLE SIDEBAND BROADBAND NOISE FLOOR (Cont'd)

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 (output vernier maximum cw). Set 40 dB amplifier's input
impedance switch to 50 ohms.

3. Set spectrum analyzer's resolution bandwidth to 1 kHz, set input level control to -40 dBm and dBm/dBV to dBm 50
ohm, and adjust frequency controls to set the 5 kHz difference frequency in the center of the display. Set
analyzer's display reference level controls for 10 dB per division with the 5 kHz difference signal 1.3 dB from the
top (reference) graticule line on the display.

NOTE
The correction factors for this measurement are as follows:

a. The DSB to SSB transfer is -3 dB because the mixing process translates two uncorrelated 1
kHz BW portions of the noise into the 1 kHz BW of the analyzer-giving O2 times the effective
noise voltage.

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

c. -0.8 dB. 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 the correction factors gives -1.3 dB - 10 log (actual 3 dB BW/nominal 3 dB BW) or
approximately -1.3 dB + 1 dB.

4. Change reference signal generator's output frequency to 500.50 MHz. Set 10 dB step attenuator to O dB. Set
analyzer's display smoothing (video filter) to 10 Hz. The top graticule line on analyzer's display represents -110 dB
(the transfer from a 1 kHz BW to a 1 Hz BW is 30 dB). The average noise level on the display should be >30 dB
below the top graticule line (i.e.,>140 dB below carrier).

30dB

NOTE

If the test generator appears to be out of specification, check for excessive noise in the test
setup by disconnecting the test generator. The noise level on the analyzer's display should
decrease at least 10 dB.

* See Hewlett-Packard Application Note 150-4. Spectrum Analysis - Noise Measurements.
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PERFORMANCE TESTS

TM 9-4935-601-14-7&P

4-21. RESIDUAL AM TEST
SPECIFICATION:

Residual AM: (Averaged rms)

Post-detection Noise Bandwidth

300 Hz to 3 kHz 20 Hz to 15 kHz

>85 dB down >78 dB down

DESCRIPTION:

An rms voltmeter is calibrated with a measured amount of amplitude modulation from the Signal Generator. Then the

AM is removed and the generator's residual AM is read directly from the voltmeter.

RMS VOLTMETER

MODEL 86408
40 dB AMPLIFIER =
N ; ) °
0@0@0@0@ ‘@@ L It ¥,
bt RF OUTPUT INPUT OuUTPUT INPUT
DETECTOR sreva 3 kHz LPF T6E
Dl L (R
| PuF | s LoA
L 15 kHz LPF )
(STEP 1) I I
Figure 4-8. Residual AM Test Setup
EQUIPMENT:
RIMS VORMELET ... HP 3400A
DBEECION ...t HP 8471A
3 KHZ LOW-Pass Filter (LPF) .....coouuuiiiiieiieeei et CIR-Q-TEL 5 Pole
15 KHZz LOW-Pass Filter (LPF) ....cooiiiiiii e CIR-Q-TEL 7 Pole
A0 AB AMPETIEE .t e ettt e e e e ee bbb aaaaaeae HP 465A
(0T o= Tod | (o] g 1 1 TSP HP 0180-2211
50 ONM LOA.......ccooiiiiiiiii HP 11593A
PROCEDURE:

1.  Connect equipment as shown in[Figure 4-8|(with the generator connected to the rms voltmeter through the
detector, amplifier, 15 kHz LPF, and across the 50 ohm load). Set Signal Generator's controls as follows:
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4-21. RESIDUAL AM TEST (Cont'd)

Y = (=Y gl L [ Tod 1o o PP PRSPPI LEVEL
COUNTER MODE: EXPAND ...t Off

LOCK ittt Off

ST 01U (o TP PTRS INT
N Y PSPPI INT
IMODULATION ottt ettt e et e et e ettt e et e et e et e et e et e et e e ta e e sa e e taessaeesneesnaeernnas Full ccw
MODULATION FREQUENCY ... it e e et e e e et e e e et e e e e et e e e e ta e e e e et e eeaeas 1000 Hz
[ PPN OFF
RAIN GE ...ttt e et e et e et er e aaas 256 - 512 MHz
FREQUENCY TUNE ..ottt e e et e e e e et e e e e et e e e e et e e e e ta e e e e ata e eeatnaesananaaees 500 MHz
OQUTPUT LEVEL.....iii ettt e e e e eeaaaanas +13 dBm (Vernier full cw)
LR O ] 1@ ] PR ON

2. Set Meter Function to AM and slowly turn Signal Generator's MODULATION control clockwise until its panel meter
indicates 10% AM. Note voltmeter reading in dB.

3. Set generator's AM switch to OFF. The residual AM should read >58 dB below the reference noted in step 2 (i.e.,
>78 dB down). (The 10% AM, after detection, is 20 dB below the carrier level. Residual AM is then 20 dB -78 dB
=-58 dB.)

58 dB

4. Replace the 15 kHz LPF with the 3 kHz LPF. Add the capacitor between amplifier and filter and repeat steps 1
through 3. The residual AM should read >65 dB below the reference noted in step 2 (i.e., > 85 dB down).

65 dB
4-22. RESIDUAL FM TEST
SPECIFICATION:
Residual FM: (Averaged rms)
CW and up to 1/8 maximum Up to maximum allowable

allowable peak deviation peak deviation
Post-detection 300 Hz 20 Hz 300 Hz 20 Hz
Noise to to to to
Bandwidth 3 kHz 15 kHz 3 kHz 15 kHz
230 to 550 <5 Hz <15 Hz <15 Hz <30 Hz
MHz
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PERFORMANCE TESTS

4-22. RESIDUAL FM TEST (Cont'd)

DESCRIPTION:

An FM discriminator is used to measure FM deviation (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 reading, in mVrms, is proportional to the rms
frequency deviation of the residual FM.

NOTE

This test measures the total residual FM of both generators. Therefore, the reference generator
must have residual FM that is less than or equal to the specification for the test generator.

REFERENCE SIGNAL GENERATOR M 204

P L DISCRIMINATOR  ampLIFIER

i = S

Lo©o©o@0@ @ @ RF OUTPUT Oo Q. i qeo . o?
INPUT @TPUT INPUT IOUYPUT
MODEL 86408 (UNDER TEST)  MIXER STees) ~— S
b S RMS VOLTMETER (STEPS) : _‘L*
r— < — T Suf
—— AF OUTPUT o 15 kHz LPF 3 kHz LPF
1 2e TEE
INPUT —_—— e e~ -~
S50QLOAD
Figure 4-9. Residual FM Test Setup
EQUIPMENT:

FIM DiSCHIMINGLOL ... HP 5210A
=] g Q] TP T PO TTT P TTPTPPPPP HP 10531A
RIMS VORMELET ... HP 3400A
A0 AB AMPETIEE . e ettt e e e e e et e e aaeene HP 465A
CaPACIEOr 5 PR ... e HP 0180-2211
Reference Signal GENEIALON .........couuuuiiii i HP 8640A
Y 1D =] TP TTT T TTPTPPPPP HP 10514A
3 KHZ LOW-Pass Filter (LPF) .....couuiiiiiieaeei et CIR-Q-TEL 5 Pole
15 KHZz LOW-Pass Filter (LPF) ....cooiiiiiiiie e CIR-Q-TEL 7 Pole
50 ONM LOBA. ...eeeiiiieii ittt e e e e e e e aabb b e e e e e e e e s e annbeees HP 11593A
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PERFORMANCE TESTS

4-22. RESIDUAL FM TEST (Cont'd)

PROCEDURE:

1. Connect equipment as shown in|Figure 4-9 after setting test Signal Generator's controls as follows:

MeELEr FUNCHION ...t e e ean LEVEL
COUNTER MODE: EXPAND ....couiiiiiiieee e Off

LOCK et Off

SOUICE et INT
N 1Y PP PPPRN OFF
1 PP PR PN AC
PEAK DEVIATION ..ottt e s 320 kHz
PEAK DEVIATION VEIMUET ..ottt Full cw
RANGE ... s 256 - 512 MHz
FREQUENCY TUNE ....coiiiiiiiii e e e e e e 500 MHz
OQUTPUT LEVEL ..o -7 dBm
R ONJOFF .o aan ON

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

3. Set reference signal generator for a 500.10 MHz, CW signal at +13 dBm.

4. Connect discriminator to mixer. Set discriminator's range to 100 kHz and sensitivity to 0.01 Vrms. Fine tune
either generator for a full-scale meter reading on the discriminator.

5. Connect amplifier to discriminator output. Connect the voltmeter through the 15 kHz LPF to amplifier's output.
The signal out of the amplifier is 0.5 mVrms per 1 Hz (rms) of residual FM deviation, and the average voltmeter
reading should be less than 7.5 mVrms (i.e., <15 Hz (rms) residual FM).

-------------------- 7.5 mVrms
NOTE
Test setup calibration can be checked by setting the test generator's FM to INT, PEAK
DEVIATION to 5 kHz (vernier full cw), and MODULATION FREQUENCY to 1000 Hz. The voltmeter
should read 1.77 Vrms.

6. Connect the capacitor between amplifier and filter. Replace 15 kHz LPF with 3 kHz LPF. The average voltmeter
reading should be less than 2.5 mVrms (i.e., <5 Hz (rms) residual FM).

------------------ 2.5 mVrms

7. Set test Signal Generator's PEAK DEVIATION switch to 2.56 MHz. The average voltmeter reading should be
less than 7.5 mVrms (i.e., <15 Hz (rms) residual FM).
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PERFORMANCE TESTS

4-22. RESIDUAL FM TEST (Cont'd)

8. Remove the capacitor and replace 3 kHz LPF with 15 kHz LI'F. The average( voltmeter reading should be less
than 15 mVrms (i.e., <30 Hz (rms) residual FM).

................... 15 mVrms

4-23. OUTPUT LEVEL ACCURACY TEST (Abbreviated)
SPECIFICATION:
Range: 10 dB steps and 18 dB vernier provide output power settings from +19 to -145 dBm (2V to 0.013 p V) into 50W.

Level Accuracy:

Using Full
Using Top 10 dB of Vernier Range Vernier Range
Output Level (dBm) +19to -7 -7to -47 -47 to -137 +19 to -145
Total Accuracy as
Indicated on 1.5dB +2.0dB +2.5dB Add +0.5 dB
Level Meter
DESCRIPTION:

The RF level accuracy for the upper four OUTPUT LEVEL attenuator ranges is measured with a power meter. For the
lower ranges, a reference signal is established on a spectrum analyzer display, the Signal Generator's OUTPUT LEVEL
switch and the spectrum analyzer's vertical scale log reference level control are stepped together, and any amplitude
variations are measured on the analyzer's display. An RF attenuator and amplifier at the RF OUTPUT are adjusted for
analyzer compatibility and best sensitivity.

This procedure uses an IF substitution technique in which the spectrum analyzer'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 attenuator (such as HP Model 355D Option 1136) with the IF step control at the frequency of
attenuator calibration (e.g., 3 MHz for the HP 355D Option H36).

NOTE
This procedure checks output level accuracy from +19 dBm to -127 dBm, all of the attenuator
sections in the OUTPUT LEVEL step attenuator, and the OUTPUT LEVEL vernier. If, in addition,
level accuracy must be verified down to 145 dBm, see paragraph ,4-24.
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PERFORMANCE TESTS

4-23. OUTPUT LEVEL ACCURACY TEST (Abbreviated) (Cont'd)

10 dB STEP 20 dB 20 4B
ATTENUATOR AMPLIFIER AMPLIFIER
MODEL 86408

— = O 99 o 99
RF QUTP PUT TPUT
°©o@o@o@ @ @v OU‘TPUT_ ] INPUT ' UTPUT N UJ—@ PU

it | (srsps»\ /¥ POWER METER
— SPECTRUM ANALYZER
| DOUBLE SHIELDED CABLE e eor

|

coaooo .® ® @ °

I
(STEP 2)

l

I

| POWER SENSOR
N ——

Figure 4-10. Output Level Accuracy Test Setup (Abbreviated).

EQUIPMENT:
Spectrum ANAIYZEr........ooiiiiiiiii e HP 141T/8552B/8554B
POWET MELEI ... HP 435A
POWET SENSO ...ttt HP 8481A
20 dB Amplifier (2 requIred) ..........oooeeeiieeiiii e HP 8447A
10 dB Step ALENUALON .......i ettt e e HP 355D
Double Shielded Cable (2 required)..........ccouvuiiiiiiiiiiiiiiiieieeees HP 08708-6033
NOTE

An HP Model 432A Power Meter with a Model 478A Thermistor Mount can be used for this test.
However, a 10 dB attenuator, such as the Model 8491A OPT 10, must be used with the mount.
This will slightly degrade measurement accuracy.

PROCEDURE:

1. Connect equipment as shown in[Eigure 4-10 hfter setting Signal Generator's controls as follows:

MeEtEr FUNCHION ...t e e ean LEVEL
COUNTER MODE: EXPAND ....couiiiiiiieeee e Off

LOCK it Off

SOUICE . et INT
AV e e OFF
[ T UPRPRR OFF
RANGE ... .256 - 512 MHz
FREQUENCY TUNE ..ottt e e e e e e 512 MHz
OQUTPUT LEVEL ...cun it +19 dBm
R ONJOFF e e ean ON
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PERFORMANCE TESTS

4-23. OUTPUT LEVEL ACCURACY TEST (Abbreviated) (Cont'd)

2. Set power meter's controls so that it can measure +19 dBm. Connect power sensor to Signal Generator's RF
OUTPUT.

3. Set Signal Generator's RF OUTPUT LEVEL controls for levels (set using generator's panel meter) shown in the
table below; verify that the level is within the specified tolerance.

Signal Generator
Power Meter
OUTPUT LEVEL R F Level Set Reading (dBm)
Switch (with Panel Meter)

Set level

Full cw +19 dBm +17.5-20.5

+13 dBm +11.5-+14.5

+5 dBm +3.0-+7.0

1 step ccw +13 dBm +11.5-+14.5

from full cw +8 dBm +6.5-+9.5

+3 dBm +1.5-+4.5

-5 dBm -7.0--3.0

2 steps ccw +3 dBm +1.5-+45
from full cw

3 steps ccw -7 dBm -8.5--55
from full cw

4. Set step attenuator to 70 dB. Set spectrum analyzer center frequency to 512 MHz, resolution bandwidth to 1
kHz, frequency span per division (scan width) to 0.5 kHz, input attenuation to O dB, tuning stabilizer on, display
smoothing (video filter) to 100 Hz, 2 dB per division vertical log display with a -20 dBm reference level.

5. Connect attenuator to generator's RF OUTPUT without disturbing generator's controls. 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 vertical scale reference vernier control set the signal peak to be equal to the last
measured level on the power meter.

NOTE
If, for example, the last power meter reading 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.
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4-23. OUTPUT LEVEL ACCURACY TEST (Abbreviated) (Cont'd)

6. Step Signal Generator's OUTPUT LEVEL switch and analyzer's vertical scale log reference level control as
shown in the following table. Verify that the amplitude falls within +2.0 dB (1 division) of the center (reference)
graticule line in each case. If necessary, use generator's OUTPUT LEVEL vernier to reset panel meter to +3 dB.

Signal Generator

Spectrum Analyzer

OUTPUT LEVEL RF Level Set Log Reference Display Amplitude
Switch (from (with Panel Level Control (dB)
full cw) Meter) (dBm)
3 steps ccw -7 dBm -20 Set level
4 steps ccw -17 dBm -30 -2.0-+2.0
5 steps ccw -27 dBm -40 -2.0-+2.0
6 steps ccw -37 dBm -50 -2.0-+2.0

7. Set analyzer's vertical scale log reference level to -10 dBm and reset the 10 dB step attenuator to 30 dB. With
the vertical 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 preceeding table.

NOTE

If generator appears to be out of specification, check accuracy of spectrum analyzer's vertical

scale calibration.

8. Step Signal Generator's OUTPUT LEVEL switch and analyzer's vertical scale log reference level control as

shown in the following table. Verify that the amplitude is within the specified tolerance.

If necessary, use

generator's OUTPUT LEVEL vernier to reset panel meter to +3 dB.

Signal Generator

Spectrum Analyzer

OUTPUT LEVEL RF Level Set Log Reference Display Amplitude
Switch (from (with Panel Level Control (dB)
full cw) Meter) (dBm)
6 steps ccw -37 dBm -10 Set level
7 steps ccw -47 dBm -20 -25-+25
8 steps ccw -57 dBm -30 -25-+25
9 steps ccw -7 dBm -40 -25-+25
10 steps ccw -77 dBm -50 -25-+25
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PERFORMANCE TESTS

4-23. OUTPUT LEVEL ACCURACY TEST (Abbreviated) (Cont'd)

9. Set step attenuator to 0 dB; set spectrum analyzer's vertical scale log reference level to -20 dBm.
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.

10. Set Signal Generator and analyzer controls as shown in the following table. The amplitude levels should be
within the specified tolerances. If necessary, use generator's OUTPUT LEVEL vernier to reset panel meter to +3
dB.

Signal Generator Spectrum Analyzer
OUTPUT LEVEL RF Level Set Log Reference
Switch (from (with Panel Level Control Display Amplitude
full cw) Meter) (dBm) (dB)

10 steps ccw -77 dBm -20 Set level

11 steps ccw -87 dBm -30 -25-+25

12 steps ccw -97 dBm -40 -25-+25

13 steps ccw -107 dBm -50 -25-+25

14 steps ccw -117 dBm -60 -25-+25

11. Set analyzer's display to 10 dB/division log. Adjust log reference level vernier to set signal to -10 dB graticule

line (one major division from top of display) plus last recorded entry on previous table.

NOTE
If the following step appears to be out of specification, check the accuracy of the analyzer's
display with an external, calibrated attenuator.

12. Set generator's OUTPUT LEVEL switch one step ccw to -127 dBm (adjust vernier for +3 dB indication on panel

meter). The amplitude level indicated on analyzer's display should be within 3 dB of the -20 dB graticule line
(second major division from top of display).

--22.5 -17.5 dB

NOTE
The noise level on the analyzer's display should be >10 dB below the signal level. The signal
should drop into the noise when the OUTPUT LEVEL vernier is turned fully ccw.
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4-24. OUTPUT LEVEL ACCURACY TEST (Complete)
SPECIFICATION:

Range: 10 dB steps and 18 dB vernier provide output power settings from +19 to -145 dBm (2V to 0.013 pV) into 50W.

Using Top 10 dB of Using Full
Vernier Range Vernier Range
Output Level (dBm) +19to -7 -7 to -47 -47 to -137 +19 to -145
Total Accuracy as
Indicated on Level Meter +1.5dB +2.0dB +2.5dB Add +0.5 dB
DESCRIPTION:

RF output level accuracy above -7 dBm is measured with a power meter; below -7 dBm, cumulative error is measured
against a lab calibrated step attenuator using an IF substitution technique. The test Signal Generator's output is down-
converted to 3 MHz (the IF) using a mixer and a reference signal generator. The 3 MHz IF is fed through the calibrated
step attenuator to a spectrum analyzer. A reference level is established on the analyzer, and the step attenuator and the
test generator's OUTPUT LEVEL switch are stepped together. Any amplitude variations are measured with a DVM
connected to the analyzer's vertical output.

A spectrum analyzer tracking generator is connected, with the two signal generators, in a phase lock loop that prevents
relative drift between the units.

NOTE
This procedure allows the output level accuracy to be verified down to -145 dBm. Care must be
taken to ensure that leakage signals do not reduce the dynamic range of the test setup (use
double-shielded coaxial cable, HP 08708-6033). Keep cables in the phase lock path away from
cables in the measurement path.

EQUIPMENT:
Reference Signal GeNErator............u.iii it HP 8640A
20 dB Amplifier (3 required) ..........oo oo HP 8447A
10 dB Step AEENUALON ... ...ttt HP 355D
Calibrated Step AtteNUALON ............uiiiiieiiieiiiiie e HP 355D OPT H36
Digital VOIIMELer ... HP 3480B/3484A OPT 043
Spectrum ANAIYZEr........ooiii i HP 141T/8552B/8553B
Tracking GEeNEIALOr ........cciieiiiiiiii e e e e e e HP 8443B
MiXer (3 reqUIFEA) ....coeeeiieiii et HP 10514A
4 MHz Low Pass Filter (2 required) ..........ccooviiiiiiiiiiiiiineeeeieeas CIR-Q-TEL 3 Pole
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4-24. OUTPUT LEVEL ACCURACY TEST (Complete) (Cont'd)

1.5 MHzZ Low Pass Filter.........c.coeiiiiiiiiiiii e CIR-Q-TEL 3 Pole
OSCIlIOSCOPE. ... et HP 180A/1801A/1820C
20 dB ALEENUALON ....cevveie ettt e et eaaeeees HP 8491A OPT 20
13 dB Attenuator ........c..uvueiiiieeiiiiiiiiee e HP 8491A OPT 10 and OPT 03
POWEE IMELET ...t e e HP 435A
POWEE SENSOT ... e HP 8481A
Double Shielded Cable (17 required)...........ouuueiiiiiiiiiiiiiiiiieeeeeees HP 08708-6033

Noise Filter:

SPST SWItCN ..ottt
100 K2 RESISION .vuiiteiiieeiie ettt e e et e e
100 MF CapaCitOr......cceuiuuiiieeaeieeeiiiee ettt e e e eeaii e e aeeeees

HP 3101-0163
HP 0757-0465
HP 0180-0094

An HP Model 432A Power Meter with a Model 478A Thermistor Mount can be used for this test.
However, a 10 dB attenuator, such as the Model 8491A OPT 10, must be used with the mount.

This will slightly degrade measurement accuracy.
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4-24. OUTPUT LEVEL ACCURACY TEST (Complete) (Cont'd)

MIXER
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r—:‘r L el
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Figure 4-11. Output Level Accuracy Test Setup (Complete).
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4-24. OUTPUT LEVEL ACCURACY TEST (Complete) (Cont'd)

PROCEDURE:

1. Connect power meter and power sensor to the test Signal Generator's RF OUTPUT jack. Set test generator's
controls as follows:

MeEtEr FUNCHION ....etiii e e e ean LEVEL
COUNTER MODE: EXPAND ..ottt Off

LOCK et Off

SOUICE et INT
N Y PP OTR PPN OFF
Ve OFF
RANGE ... e 256 - 512 MHz
FREQUENCY TUNE ....coiiiiiiiiii et e e e e 512 MHz
OQUTPUT LEVEL ...cui e +19 dBm
R ONJOFF e ean ON

2. Set power meter's controls so that it can measure +19 dBm. Connect power sensor to test Signal Generator's RF
OUTPUT.

3. Set test Signal Generator's RF OUTPUT LEVEL controls for levels (set using generator's panel meter) shown in
the table below; verify that the level is within the specified tolerance.

Signal Generator
Power Meter Reading
OUTPUT LEVEL RF Level Set (dBm)
Switch (with Panel Meter)

Full cw +19 dBm +17.5-+20.5
+13 dBm +11.5-+145
+5 dBm +3.0 - +7.0

1 step ccw +13 dBm +11.5-+14.5

from full cw +8 dBm +6.5-+9.5
+3 dBm +1.5-+45
-5 dBm -7.0--3.0

2 steps ccw +3 dBm +1.5-+45

from full cw

3 steps ccw -7 dBm -85--55

from full cw
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4-24. OUTPUT LEVEL ACCURACY TEST (Complete) (Cont'd)

4,

10.

11.

Disconnect power meter and sensor from generator. Connect test generator's RF OUTPUT to the step
attenuator as shown in Do not change any of the test generator's control settings (particularly the
OUTPUT LEVEL vernier).

Set reference signal generator for 515 MHz signal (with no AM) at +10 dBm. Set its modulation controls for
external FM (dc) and 640 kHz peak deviation (FM vernier at maximum).

Set the RF attenuator to 50 dB and the IF attenuator to 40 dB.

Connect spectrum analyzer to tracking generator. Set analyzer's center frequency controls to 3 MHz with the
tuning stabilizer on; set resolution bandwidth to 10 Hz, span width per division (scan width) to 5 kHz, and input
attenuation to 10 dB. Set the display controls for a linear display with 0.1 mV/div; set display smoothing (video
filter) to 100 Hz and set the tracking generator for 0 dBm output.

Set oscilloscope for dc input coupling, vertical to 5 mV/div, and horizontal to 0.5 ms/div.

Set digital voltmeter's noise filter to maximum filtering, range to 100V, and function to dc.

NOTE
The noise filter between the analyzer and the DVM can be used instead of, or with, the DVM's
noise filter whenever the DVM's reading is obscured by noise. To use this filter, switch it off (if it
is on) for approximately two seconds to allow the capacitor to charge, then switch it on; wait
approximately 30 seconds to allow the filter to reach the average value of the signal then take the
reading.

Phase lock the system by tuning the reference signal generator's frequency to center the 3 MHz IF signal on
analyzer's display. Set analyzer's span width per division to zero, then tune reference signal generator to
indicate phase lock on the oscilloscope (the signal will peak, then become 0 Vdc when phase lock is reached).

NOTE
Care must be taken to ensure that all measurements are taken during phase lock. Also, the
tracking generator's tracking adjustment should be periodically checked to ensure that the trace
is peaked on the analyzer.

Adjust analyzer's display sensitivity controls for a -500 mVdc reading on the DVM. Measure the accuracy of test
Signal Generator's output using IF substitution by switching the OUTPUT LEVEL switch in 10 dB steps while
switching the IF attenuator (the calibrated 10 dB step attenuator). The DVM should read -500 mVdc +0.5 dB. If
necessary, use test generator's OUTPUT LEVEL vernier to reset panel meter to +3 dB.
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4-24. OUTPUT LEVEL ACCURACY TEST (Complete) (Cont'd)

IF Attenuator

Test Generator

DVM Readings

(dB) OUTPUT LEVEL (mVdc)
40 -7 dBm -500 (set)
30 -17 dBm -472.0 - -529.6
20 -27 dBm -472.0 - -529.6
10 -37 dBm -472.0 - -529.6
0 -47 dBm -472.0 - -529.6

12. Set the RF attenuator to 0 dB and the IF attenuator to 50 dB. use analyzer's display sensitivity controls to set the
DVM to the reading noted at the -47 dBm step, then continue. The DVM should read -500 mVdc + 1 dB. If
necessary, use test generator's OUTPUT LEVEL vernier to reset panel meter to +3 dB.

IF Attenuator

Test Generator

DVM Readings

(dB) OUTPUT LEVEL (mvdc)
50 -47 dBm Set level
40 -57 dBm -445.6 - -561.0

13. Set the IF attenuator to 30 dB, OUTPUT LEVEL to -67 dBm, and then adjust the OUTPUT LEVEL vernier so that
the test Signal Generator's panel meter reads -67 dBm, then continue

. The DVM should read -500 mVdc + 1 dB.

IF Attenuator

Test Generator

DVM Readings

(dB) OUTPUT LEVEL (mvdc)
30 -67 dBm -445.6 - -561.0
20 -77 dBm -445.6 - -561.0
10 -87 dBm -445.6 - -561.0

14. Set the IF attenuator to 0 dB, OUTPUT LEVEL to -97 dBm, and then adjust the OUTPUT LEVEL vernier so that
the test generator's panel meter reads -97 dBm. The DVM should read -500 mVdc + 1 dB.

-561.0 mVdc
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4-24. OUTPUT LEVEL ACCURACY TEST (Complete) (Cont'd)

15.

Set the IF attenuator to 30 dB and use analyzer's display sensitivity controls to set the DVM to the reading noted
in step 14, then continue. The DVM should read -500 mVdc = 1 dB. If necessary, use test generator's OUTPUT
LEVEL vernier to reset panel meter to +3 dB.

IF Attenuator Test Generator DVM Readings
(dB) OUTPUT LEVEL (mVdc)
30 -97 dBm Set level
20 -107 dBm -445.6 - -561.0
10 -117 dBm -445.6 - -561.0
0 -127 dBm -445.6 - -561.0
16. Set the IF attenuator to 20 dB and use analyzer's display sensitivity controls to set the DVM to the reading noted
at the -127 dBm step above, then continue. The DVM should read -500 mVdc £ 1 dB. If necessary, use test
generator's OUTPUT LEVEL vernier to reset panel meter to +3 dB.
IF Attenuator Test Generator DVM Readings
(dB) OUTPUT LEVEL (mVdc)
20 -127 dBm Set level
10 -137 dBm -445.6 - -561.0
17. Set the IF attenuator to 0 dB and adjust the OUTPUT LEVEL vernier so that test Signal Generator's panel meter
reads 0.013 pV (-144.75 dBm). The DVM should read --650 mVdc + 1.5 dB.
-546.9 -772.5 mVdc
18. Verify the test accuracy by increasing the RF attenuator by 10 dB. The DVM should drop below --300 mVvdc. If it
does not, check the test setup for RF leakage paths.
19. Check output level accuracy at other output frequencies by setting the two generators for a 3 MHz difference

frequency and repeating steps 1 through 18.
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4-25. OUTPUT LEVEL FLATNESS TEST

SPECIFICATION;

Level Flatness: <+0.5 dB flatness from 0.5 to 512 MHz referred to output at 50 MHz. (Flatness applies to +13 to -7 dBm
and for top 10 dB of vernier range.)

DESCRIPTION:

A power meter is used to measure output level flatness across each band.

MODEL 86408 POWER METER
— = s Te
2) (V) (V) (O ©) ]
°O°O°OQ @Q 108 THERMISTOR o 'Y
RF OUTPUT ATTENUATOR  MOUNT J
Figure 4-12. Output Level Flatness Test Setup.
EQUIPMENT:
P OB M BTET .. i HP 432A
Thermistor MOUNL..........ocuiieiie e e e e eaaas HP 478A OPT H63
10 dB AENUALON ....cveeeieeie et e e HP 8491A OPT 10

NOTE
The mount's VSWR should be 1.1:1 max. The attenuator's VSWR should be 1.06:1 max with
flathess + 0.05 dB from 0.5 to 512 MHz.

PROCEDURE:

1. Connect equipment as shown in|Figure 4-12 after setting Signal Generator's controls as follows:

MeEtEr FUNCHION ....etiii e e e ean LEVEL
COUNTER MODE: EXPAND ....couiiiiiiiiiieee et Off

LOCK it Off

SOUICE . et INT
AV e aas OFF
[ PSPPI OFF
RANGE ... 32 - 64 MHz
FREQUENCY TUNE ..ottt e e et e et e e 50 MHz
OQUTPUT LEVEL ..ot . +13 dBm (Vernier max cw)
R ONJOFF e e ean ON
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4-25. OUTPUT LEVEL FLATNESS TEST (Cont'd)

2. Adjust OUTPUT LEVEL vernier for a power meter reading of +3 dBm at 50 MHz. Using RANGE and
FREQUENCY 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.

3. The overall maximum reading and the overall minimum reading should both be within 0.5 dB of the reading at 50
MHz.

0.5dB

4-26. OUTPUT IMPEDANCE TEST (In Band)

SPECIFICATION:

Impedance: 50W ac coupled, 40 Vdc maximum, VSWR <2.0 on 2V and 1V output ranges; <1.3 on all other ranges.
DESCRIPTION:

The generator's output signal is reflected back into the RF OUTPUT jack by a coaxial short at the end of an adjustable
stub (a variable length of air-line). This reflected signal is re-reflected by any mismatch at the jack. The re-reflected
signal combines with the output signal according to the relative phase and magnitude of the two signals. The combined
signal is monitored by a directional coupler and then measured by a voltmeter. Maximum and minimum power levels are
noted as the electrical length of the stub is varied (i.e., the distance from the RF OUTPUT jack to the coaxial short is
varied). VSWR is then calculated from the formula

Vmax
VSWR =
Vmin
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4-26. OUTPUT IMPEDANCE TEST (In Band) (Cont'd)

MODEL 86408
IETEIrele)
— ¥ Ut DIRECTIONAL COUPLER ADJUSTABLE STUB
nl el ADAPTER
f | ]
1 J
B i
VECTOR VOLTMETER
ORIENIERS
17¢°9 0 0.0
00 TEE L, REFERENCE J -
50 TERMINATION
Figure 4-13. Output Impedance Test Setup (In Band).
EQUIPMENT:
Directional CoUPIET.........uuuiiiiiii e HP 778D OPT 12
Adapter (Male Type Nt0 GR 874) .....oeiiiiiiiiiiiii e HP 1250-0847
Adjustable Stub ..., General Radio 874-D50L
VECTOr VOIIMELET ..o HP 8405A
BOOW TR ...ttt ettt e e e e e s e e e e e ns HP 11536A
502W TeIMINALION ...ceevviiiiiiiiiiiiiiiiiiiiiiieeeee e HP 908A
PROCEDURE:

1. Connect equipment as shown in_Eigure 4-13|after setting Signal Generator's controls as follows:

MeEter FUNCLION .......ciiiiici e e e e et e e et eeaeas LEVEL
COUNTER MODE: EXPAND ..ottt Off
LOCK e s Off

ST 0] U ol T INT

N OFF
RN OFF
RANGE ... e 256 - 512 MHz
FREQUENCY TUNE ..ottt e e 512 MHz
OUTPUT LEVEL ...cocviiiiiiii e +10 dBm (Switch 1 step ccw
from full cw)

REF ON/OFF . e e e e e e e e e e ON
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4-26. OUTPUT IMPEDANCE TEST (In Band) (Cont'd)

2.

3.

Set voltmeter so that it can measure 100 mV. Adjust the stub for a minimum indication on power meter. Adjust
generator's OUTPUT LEVEL vernier for a 50 mV indication on voltmeter (V min).

Adjust the stub for a maximum indication on voltmeter. The voltmeter should indicate <100 mV (Vmax).

100 mV

Set generator's OUTPUT LEVEL switch one step ccw to 0 dBm. Set voltmeter so that it can measure 30 mV.
Adjust the stub for a minimum indication on voltmeter. Adjust generator's OUTPUT LEVEL vernier for a 10 mV
indication on voltmeter (Vmin).

Adjust the stub for a maximum indication on voltmeter. The voltmeter should indicate <13 mV (Vmax)13 mV 6.
Set generator's OUTPUT LEVEL switch one step ccw to -10 dBm. Set voltmeter so that it can measure 10 mV.
Adjust the stub for a minimum indication on voltmeter. Adjust generator's OUTPUT LEVEL vernier for a 5 mV
indication on voltmeter (Vmin).

Adjust the stub for a maximum indication on voltmeter. The voltmeter should indicate <6.5 mV (Vmax).

If desired, repeat at other frequencies between 256 and 512 MHz.

NOTE
The steps given above effectively check VSWR at all settings of the output attenuator (see
Service Sheet 13).

4-27. OUTPUT IMPEDANCE TEST (Out of Band)

SPECIFICATION:

Impedance: 50W, ac coupled, 40 Vdc maximum, VSWR <2.0 on 2V and 1V output ranges; <1.3 on all other ranges.

DESCRIPTION:

A tracking generator is used as an external 50W signal source to feed a VSWR bridge. The output port of the bridge is
connected to a spectrum analyzer. The through port of the bridge is connected to a short circuit to establish a reference,
then to the generator output. Return loss versus frequency is displayed on the spectrum analyzer.
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4-27. OUTPUT IMPEDANCE TEST (Out of Band) (Cont'd)

10 dB

TRACKING GENERATOR ATTENUATOR VSWR BRIDGE MODEL 86408
S 4o |[RF OUTPUT
5 = .
5. V) (W) W) W @ &
ISIDIOISFeI®)
AF QUTPUT
SPECTRUM
ANALYZER \
__1—] RF INPUT L . (STEP 4)
D ! {STEP 3}
cooao ® o COAXIAL SHORT
X ] .. | — —= =

Figure 4-14. Output Impedance Test Setup (Out of Band).

EQUIPMENT:
Tracking GEeNEIAtOr ........ccoouuiuuiiii it eees HP 8444A
Spectrum ANAIYZEr........coii i HP 8554B/8552B/141T
VSWR BIHAGE e Wiltron 60N50
Coaxial SNOM ......cccviiiiiiiiiiii HP 11512A
10 dB AMENUALOT ...ccvviiiiieii e HP 8491A OPT 10

PROCEDURE:

1. Connect equipment as shown in Eigure 4-14 hfter setting Signal Generator's controls as follows:

2.

3.

4,

AV OFF
T e OFF
RANGE ... 256 - 512 MHz
FREQUENCY TUNE ....ooiiiiiiii e Full cw
OQUTPUT LEVEL ...coiiiiiiii e +19 dBm
RFE ON/OFF ... OFF

Set spectrum analyzer for a frequency span of 50 550 MHz, 300 kHz resolution bandwidth, and 20 dB input
attenuation. Set tracking generator output level to 0 dBm.

To establish a reference level, connect coaxial short to bridge output port. Use the spectrum analyzer's vertical
scale, logrithmic level controls to set the reference level trace to the top of the analyzer display.

Remove coaxial short and couple bridge output port to Signal Generator's RF OUTPUT connector. The
difference, in dB, from the reference level established in step 3 to the level now visible on the display is the
return loss of the generator's output port. The return loss should be >9.5 dB from 50 to 512 MHz (VSWR <2.0:1).

9.5dB
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4-27. OUTPUT IMPEDANCE TEST (Out of Band) (Cont'd)

5. Set generator's FREQUENCY TUNE control fully ccw and repeat steps 3 and 4. Return loss should be >9.5 dB
from 50 to 512 MHz.

9.5dB

6. Set generator's OUTPUT LEVEL switch two steps ccw to --1 dBm and repeat steps 3 and 4. Return loss should
be >17.7 dB from 50 to 512 MHz (VSWR <1.3:1).

17.7 dB

7. Set generator's FREQUENCY TUNE control fully cw and repeat steps 3 and 4. Return loss should be >17.7 dB
from 50 to 512 MHz.

17.7 dB

4-28. AUXILIARY OUTPUT TEST

SPECIFICATION:

Auxiliary Output: Rear panel BNC output is >-5 dBm into 50W, source impedance is approximately 500W.
DESCRIPTION:

The power level from the generator's rear panel Auxiliary RF Output jack is measured with a power meter as the Signal
Generator is tuned from 512 MHz to 500 kHz.

EQUIPMENT:

P OWET M BTET oot e HP 432A
Thermistor MOUNL ........couniiniii e e e e e eaaas HP 478A OPT H63

PROCEDURE:

1. Connect power meter's thermistor mount to generator's rear panel Auxiliary Output jack after setting Signal
Generator's controls as follows:

COUNTER MODE: EXPAND . oot Off

LOCK et Off

SOUICE et INT
N Y TP PSP OFF
[ T UTRPRR OFF
RANGE ... s 256 - 512 MHz
FREQUENCY TUNE ....coiiiiiiiiii e e e e e e 512 MHz
R ONJOFF e ean ON
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4-28. AUXILIARY OUTPUT TEST (Cont'd)

2. Use generator's FREQUENCY TUNE and RANGE controls to tune from 512 to 0.5 MHz. The power meter
should read >-5 dBm at all frequencies.

-5dBm

4-29. OUTPUT LEAKAGE TEST
SPECIFICATION:

Leakage: (With all unused outputs terminated properly). Leakage limits are below those specified in MIL-1-6181D.
Furthermore, less than 3 MV is induced in a 2-turn, 1-inch diameter loop 1 inch away from any surface and measured
into a 50W receiver.

DESCRIPTION:

A loop antenna is held one inch from all surfaces of the Signal Generator and any leakage monitored with a spectrum
analyzer. The loop antenna is suspended in a molding so that when the molding is in contact with a surface, the loop
antenna is one inch from the surface.

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

LooP
ANTENNA 20 dB AMPLIF{ER
(0.1 - 400 MHz
MODEL 86408 u
STEP 3) OUTPUT (STEP 1)
o _goft—— 7 ——

— . !
o@e@o@o@ @ Q, S _‘SL"M l
A ___4
SPECTRUM ANALYZER

. INPUT
20 dB AMPLIFIER ISYOXO),
(400 - 1200 MHz) D OO @l

acoaon .© ® @ °

oo o9 | — — —

——d

o9

ouTPUT
{STEP 4)

Figure 4-15. Output Leakage Test Setup.

NOTE
To avoid disturbing antenna's field and causing measurement error, grasp antenna at the end
that has the BNC connector.
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4-29. OUTPUT LEAKAGE TEST (Cont'd)

EQUIPMENT:
RE ON/OFF ... ON
One-INCh LOOP ANLENNA .....ccoiiiiiiiiie e HP 08640-60501
20 dB Amplifier (0.5 - 400 MHZ) ........ccooviiiiiiiiiiiii HP 8447A
20 dB Amplifier (400 - 1200 MHZ) ........cccvvviiiiiiiiiiiiii HP 8447B
Spectrum ANAIYZEr .......cooiiiiiiiiiii e . HP 1417/8552B/8554B
50 Ohm Load (6 required) ...........oeiieiiiiieiiiiaee et HP 11593A

PROCEDURE:

1. Connect equipment as shown in|Eigure 4-15 (with Signal Generator connected to spectrum analyzer through 0.5
- 400 MHz amplifier) after setting Signal Generator's controls as follows:

MELEr FUNCHION ...etiic e e e een LEVEL
COUNTER MODE: EXPAND ....couiiitiiiieee et Off

LOCK e it Off

SOUICE . et INT
AV e OFF
[ PP UTRPPRN OFF
RANGE ..o 64 -128 MHz
FREQUENCY TUNE ..ottt e e e e e 100 MHz
OQUTPUT LEVEL ..o -107 dBm
R ONJOFF e ean ON

2. Set spectrum analyzer's resolution bandwidth to 10 kHz, input attenuation to 0 dB, frequency span per division
(scan width) to 20 MHz, scale to log (10 dB per division), scale reference level controls to -50 dBm, and scale
center frequency controls to 100 MHz. Calibrate the analyzer by using the scale reference level controls to set
the -107 dBm signal from the generator to the -37 dB graticule line on the display. Disconnect generator from
analyzer and connect 50 ohm terminations to generator's output ports (including the Auxiliary RF Output on rear
panel).

3. Connect one-inch loop antenna to analyzer through 0.5 400 MHz amplifier. Hold end of loop antenna cylinder in
contact with all surfaces of Signal Generator; set analyzer's center frequency controls to 300 MHz and repeat.
All signals and noise should be below the -27 dB graticule line on analyzer's display (below -97 dBm) from 0.5 to
400 MHz.

-97 dBm

4. Replace 0.5 400 MHz amplifier with 400 1200 MHz amplifier. Set analyzer's center frequency controls to 500
MHz; set generator's RANGE control to 256 512 MHz and FREQUENCY TUNE control to 500 MHz, and connect
generator to analyzer and calibrate analyzer as specified in step 2. Then reterminate RF OUTPUT, reconnect
loop antenna to analyzer and hold end of loop antenna cylinder in contact with all surfaces of generator. All
signals and noise should be below the -27 dB graticule line on analyzer's display (below -97 dBm) from 400 MHz
to 600 MHz.

-97 dBm
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4-29. OUTPUT LEAKAGE TEST (Cont'd)

5. Set the analyzer's center frequency controls to 700, 900, and 1100 MHz. Hold the end of the loop antenna
cylinder in contact with all surfaces of the generator at each frequency setting. All signals and noise should be
below the -27 dB graticule line (below -97 dBm) from 600 MHz to 1200 MHz.

-97 dBm
4-30. INTERNAL MODULATION OSCILLATOR TEST
SPECIFICATION:
Standard:
Frequency: fixed 400 Hz and 1000 Hz +2%.
Output Level: indicated 10 mVrms to 1 Vrms into 600 ohms.
Option 001:
Frequency: variable 20 Hz to 600 kHz +10% in 5, decade continuous bands plus fixed 400 Hz and 1000 Hz +2%.
Output Level: 20 mVrms to 3 Vrms into 600 ohms.
DESCRIPTION:

The internal modulation oscillator output is measured with a voltmeter and a frequency counter to verify its frequency
range and accuracy and its level.

MODEL 86408
5090 O)©
D090 O©)
DIGITAL VOLTMETER S'STPUT FREQUENCY COUNTER
—3 |[eced I
L lcf ® oof 6000 0- - = o ]

o

FEEDTHROUGH — £
INPUT INPUT
TEE 1 M

p—

Figure 4-16. Internal Modulation Oscillator Test Setup.

EQUIPMENT:
FrequenCy COUNTET........coou e HP 5327C
Digital VOIIMETEr ..o HP 3480B/3484A
600 Ohm Feedthrough Termination ...............ccceeeiiiiiiiiieniieeiie, HP 11095A
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4-30. INTERNAL MODULATION OSCILLATOR TEST (Cont'd)

PROCEDURE:

1. Connect equipment as shown in_ Eigure 4-16|after setting Signal Generator's controls as follows:

A e e e e e e e e e s b b e e e e e e e e e e e INT
AUDIO OUTPUT LEVEL ....ccoiiiiiiiiiiiiiiee it 1V (Standard)

3V (Option 001)
MODULATION ..ttt et e et e e e e e e annbees Full cw
MODULATION FREQUENCY .....cooiiiiiiiiiiee it 400 Hz (fixed)
[ T PP TR TTUPPTPPP OFF

2. The frequency counter should read 400 -+8 Hz. The voltmeter should read greater than 1 Vrms on a standard
instrument, 3 Vrms on an Option 001.

392 408 Hz
Standard: 1.0 Vrms
Option 001: 3.0 Vrms

3. Set MODULATION FREQUENCY to 1 kHz (fixed). The frequency counter should read 1 kHz + 20 Hz and the
voltmeter should read as specified above.

980 1020 Hz
Standard: 1.0 Vrms
Option 001: 3.0 Vrms

4. |If testing an Option 001, set AUDIO OUTPUT LEVEL to 3V and slowly tune MODULATION FREQUENCY
through its variable range from 20 Hz to 600 kHz. The MODULATION FREQUENCY controls should read within
+ 10% of the frequency counter reading at all frequencies.

Frequency: +10%

4-31. INTERNAL MODULATION OSCILLATOR DISTORTION TEST (Option 001)
SPECIFICATION:
Total Harmonic Distortion:
<0.25% 400 and 1 kHz fixed tones.
<0.5% 20 Hz to 2 kHz.
<1.0% 2 kHz to 600 kHz.
DESCRIPTION:

A distortion analyzer is used to measure distortion on the output of the variable internal modulation oscillator.
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4-31. INTERNAL MODULATION OSCILLATOR DISTORTION TEST (Option 001) (Cont'd)

MODEL 86408 DISTORTION ANALYZER
B— : =100
ISIOISIOFOIO) °]e ° © @SJ
-
SlireuT 6009 FEEDTHROUGH J NPT

g —

Figure 4-17. Internal Modulation Oscillator Distortion Test Setup.

EQUIPMENT:

DiStOrtion ANAIYZEN .......oueeiii e HP 333A
600 Ohm Feedthrough ..., HP 11095A

PROCEDURE:

1. Connect equipment as shown i after setting Signal Generator's controls as follows:

A e INT
AUDIO OUTPUT LEVEL ..oviiiiiiiiiiie et 3V
MODULATION FREQUENCY ....coviiiiiiiiiiiiiiiic e As specified
T e OFF

2. Set the MODULATION FREQUENCY controls to various frequencies within the variable ranges shown below. At
each frequency tested, calibrate the distortion analyzer and measure the distortion. It should be as shown.

Frequency Range Distortion
20 Hz to 2 kHz <0.5%
2 kHz to 600 kHz <1.0%

3. Set the MODULATION FREQUENCY controls to the 400 Hz and 1 kHz fixed frequencies. Distortion at both
frequencies should be below 0.25%.

400 Hz: 0.25%
1 kHz: 0.25%
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4-32. AM 3 dB BANDWIDTH TEST
SPECIFICATION:

AM 3 dB Bandwidth:

Frequency Bands 0 to 50% AM 50 to 90% AM
0.5-2MHz 20 kHz 12.5 kHz
2-8MHz 40 kHz 25 kHz
8 - 512 MHz 60 kHz 50 kHz

DESCRIPTION:

An audio spectrum analyzer is used to measure the 3 dB bandwidth. The analyzer is set to sweep over the specified
audio frequency range and its tracking generator output is used to amplitude modulate the Signal Generator. The
generator's RF output is detected and fed to the analyzer's input. Amplitude variation is measured on the analyzer's
display.

AUDIO SPECTRUM ANALYZER CRYSTAL
o1 | ineut ~ iy
]
o) @) (o) o
Lo ofimp
somae | ® © ® |,
seee | o —— MODEL 86408

D909 QW) Sirmn

INPUT

_
Figure 4-18. AM 3 dB Bandwidth Test Setup.

EQUIPMENT:
Audio Spectrum ANalYZer.........cooiiiiiiiiiiiieeiei e HP 141T/8552B/8556A
Crystal DELECION ....cevvieiiii e HP 8471A
LKW RESISION ..vtiiiiiieee ittt e e HP 0757-0280
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4-32. AM 3 dB BANDWIDTH TEST (Cont'd)

PROCEDURE:

1. Connect equipment as shown in|Figure 4-18 after setting Signal Generator's controls as follows:

AV e

FREQUENCY TUNE
OUTPUT LEVEL
RF ON/OFF

2. Set analyzer's center frequency controls to 1 kHz, fixed (not scanning) and adjust tracking generator's output
level controls for 50% AM as indicated on Signal Generator's panel meter.

3. Now set spectrum analyzer's resolution bandwidth to 1 kHz, and set frequency span (scan width) controls for a

zero to 100 kHz span. Set display for 2 dB per division.

4. Set analyzer's display reference level controls to display the detected sweep. Slowly tune Signal Generator from
8 to 16 MHz while noting amplitude variations from 0 60 kHz on the display. The variation should be <3 dB
referenced to the level at 1 kHz.

3dB

5. Set analyzer and Signal Generator as shown below. At each RANGE switch setting, repeat the procedure
outlined in steps 2 through 4, except set analyzer for the frequency and %AM shown. The amplitude variation
should, in each case, be <3 dB.

Signal Generator % AM Frequency Amplitude
RANGE (Tracking Gen. Level) Span Variation
8 -16 MHz 90% 0 to 50 kHz 3dB
4 -8 MHz 50% 0 to 40 kHz 3dB
4 -8 MHz 90% 0 to 25 kHz 3dB
1-2MHz 50% 0 to 20 kHz 3dB
1-2MHz 90% 0to 12.5 kHz 3dB
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4-33. AM DISTORTION TEST
SPECIFICATION:

AM Distortion: (at 400 Hz and 1 kHz rates)

Frequency Bands 0 - 50% AM 50 - 90% AM
0.5-512 MHz <1% <3%
DESCRIPTION:

A spectrum analyzer (used to demodulate the AM) is connected to RF OUTPUT, and percent of AM is set; a distortion
analyzer is connected to the analyzer's vertical output and used to measure AM distortion.

MODEL 86408

;@o@o@o@ @ 9

SPECTRUM ANALYZER RE
o ¥ INPUT QUTPUT
D ‘@ @ @ e DISTORTION ANALYZER
' e O
aooop .@ @ @ ouTIUT INPUT |”R|AQ o
cese o~ | X KRN
-

Figure 4-19. AM Distortion Test Setup.

EQUIPMENT:

Spectrum ANAIYZEr .......oiiiiiiii e HP 141T/8552B/8554B
DiStOrtion ANAIYZEN .......uueeiie e HP 333A

PROCEDURE:

1. Connect equipment as shown i Figure 4-19 after setting Signal Generator's controls as follows:

MELEN FUNCHION ....eci e e e e een AM
COUNTER MODE: EXPAND ....couiiiiiiiieee et Off
LOCK et Off
SOUICE et e INT
N Y TP OTRPPTRN OFF
MODULATION ooeiiiiiee e e e e e e e s Full ccw
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4-33. AM DISTORTION TEST (Cont'd)
MODULATION FREQUENCY ...ttt 1000 Hz
[ TP PP PP TR TTUPPTPPP OFF
RANGE ...t 256 - 512 MHz
FREQUENCY TUNE ... .ottt 512 MHz
OUTPUT LEVEL ...covtiiiiiiii e -17 dBm (Vernier full cw)
RE ONJOFF ..ottt e e e et e e e e e e s aes ON

6.

Set spectrum analyzer's resolution bandwidth to 300 kHz, input attenuation to 20 dB, frequency span per division
(scan width) to 10 MHz, scale to linear, and adjust center frequency and scale reference level controls to center
the 512 MHz signal on the display. Set frequency span per division to 0 Hz and display smoothing (video filter)
to 10 kHz. Peak trace on display with center frequency controls; set trace to the center of display with reference
level controls.

Set generator's AM switch to INT and adjust MODULATION control for 50% modulation as read on generator's
panel meter.

Calibrate the distortion analyzer for 1 kHz. Measure and record distortion; it should be less than 1% with trace
peaked on analyzer display.

1%

Use generator's MODULATION control to set AM percent to 70% and 90%; calibrate the distortion analyzer and
measure distortion at each modulation depth. Distortion should be less than 3% with trace peaked on analyzer
display.

70% AM: 3%
90% AM: 3%

Increase generator's RF OUTPUT LEVEL one step cw and reduce the vernier to give -17 dBm. Repeat steps 3
to 5.

4-34. AM SENSITIVITY AND ACCURACY TEST

SPECIFICATION:

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

(0.1 £ 0.005)% AM per mV peak into 600W with AM vernier at full CW position.

Indicated AM Accuracy: (400 Hz and 1 kHz rates using internal meter)

+8% of reading on 0 - 10 scale
+9% of reading on O - 3 scale (for greater than 10% of full scale).
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4-34. AM SENSITIVITY AND ACCURACY TEST (Cont'd)
DESCRIPTION:

AM sensitivity accuracy and meter accuracy are measured by comparing the actual amount of amplitude modulation to
the level of the input modulating signal. A spectrum analyzer is used to demodulate the AM. The analyzer is used with
zero frequency span at the carrier frequency. A DVM is used to measure the ac and dc voltages at the analyzer's vertical
output, and the dc value of the carrier is set to 282.8 mVdc; 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
SPECTRUM ANALYZER“ ATTENUATOR

| { ineuT
1| verTicaL TEST OSCILLATOR MODFL 86408

anoon .@ QRO OUTPUT

veoe |- —
Q) @® O N 6 RE
[ @000 o 0@0@0©0 2 @ @ QUTPUT
ISTEP 2) . o ~——
ouTPUT I‘“N"",UT
DIGITAL VOLTMETER

@ @ @ @ {NPUT "_ (STEP 1)
". d & ébo = - TEE

Figure 4-20. AM Sensitivity and Accuracy Test Setup.

EQUIPMENT:
Spectrum ANAIYZEr........ooiiiiiiiii e HP 141T/8552B/8554B
Digital VOIIMETEr ... HP 3480B/3484A
TSt OSCIIALON ...ttt HP 652A
Calibrated Step AtteNUALOr ............eiiiieiiieiiiiii e HP 355D OPT H36
PROCEDURE:

1. Connect equipment as shown in|Figure 4-20 after setting Signal Generator's controls as follows:

MELEr FUNCHION ....eci e e e e e e een AM
COUNTER MODE: EXPAND ....couiiiiiiiieeeeee et Off
LOCK et Off
SOUICE et INT
AV e AC
MODULATION ..ot e b e e et e e ea e een Full cw
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4-34. AM SENSITIVITY AND ACCURACY TEST (Cont'd)

[ TP PP PP TR TTUPPTPPP OFF
RANGE ...t 256 - 512 MHz
FREQUENCY TUNE ... .ottt 512 MHz
OUTPUT LEVEL ....ccovviiiiiiiii e, -27 dBm (switch 5 steps ccw from

full cw, vernier full cw)
RE ONJOFF ..ottt e e e et b e e e e e e s aes ON

2. Set test oscillator for a 1 kHz, 636.39 mVrms signal as read on DVM (90% AM). Disconnect DVM from test
oscillator (leave oscillator connected to generator). Connect DVM to spectrum analyzer's vertical output. Set
calibrated step attenuator to O dB.

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 512 MHz signal on the display. Set frequency span per division to 0 Hz and display
smoothing (video filter) to 10 kHz. Peak the trace on the display with the center frequency controls; set the trace
to the center of the display with the reference controls.

NOTE
Step 4 measures the analyzer's dc offset (Vo) and must be performed to ensure the accuracy of

this test. However if Vo for the analyzer being used has recently been measured and noted, skip
step 4 and go on to step 5 (and eliminate the calibrated step attenuator from the test setup).

4. Measure analyzer's dc offset (Vo) by performing steps "a" through "f".

a. Set generator's controls as follows:

MeEtEr FUNCHION ...t e e ean LEVEL
N R OFF
RANGE ..o 2 -4 MHz
FREQUENCY TUNE ....ottiiiiiie ittt 3 MHz

Set analyzer's center frequency controls to 3 MHz.

Adjust analyzer's reference level controls for -500 mVdc indicated on DVM (Vper 1)
Set step attenuator to 20 dB. Note DVM reading (Vpet2)'

Calculate Vy where

© Qo T

Vper 2- WVper 1

Voff: -
1-p
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4-34. AM SENSITIVITY AND ACCURACY TEST (Cont'd)

and a = VRF 2/VRF 1 (i.e., a = attenuation; for 20 dB it is 0.1)
therefore

V off = VDET 2 +50 mVdc
0.9

f. Reset step attenuator to 0 dB, Signal Generator as specified in step 1, and spectrum analyzer as specified
in step 3.

To calibrate the spectrum analyzer for the percent of AM measurement, use the analyzer's reference level
controls to set -282.8 mV + Voff at vertical output (as measured on the DVM). For example, if Voff is +50.0 mV,
then set -282.8 mV + (+50.0 mV) or -232.8 mV at vertical output. (Check that trace is peaked on analyzer
display.)

To measure modulation percent, set DVM to measure mVrms (ac only). The DVM should read 180 mVrms +
5%. (Check that trace is peaked on analyzer display.)

External Sensitivity Accuracy: 171.0__ 189.0 mVrms

To check indicated accuracy, set test oscillator's amplitude controls for a reading of 9 (90% AM) on the 0 10
scale of generator's panel meter. The DVM should read 180 mVrms +8%. (Check that trace is peaked on
analyzer display.)

165.6___194.4 mVrms

Set the test oscillator's amplitude controls for the panel meter readings shown below. The DVM should read as
specified. (After each reading, check that trace is peaked on analyzer display.)

Panel Meter
% AM Digital Voltmeter Reading
Reading (Set) Scale

70% 7 0-10 128.8 151.2 mVrms
50% 5 0-10 92.0 108.0 mVrms
30% either 3 0-10 55.2 64.8 mVrms

or3 0-3 54.6 65.4 mVrms
20% 2 0-3 36.4 43.6 mVrms
10% 1 0-3 18.2 1.8 mVrms

NOTE

30% AM may be set on either the 0 - 10 scale or the O - 3 scale, depending upon

whether 30% is approached from above or below.
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4-35. PEAK INCIDENTAL PHASE MODLULATION TEST
SPECIFICATION:
Peak Incidental PM (at 30% AM):

Less than 0.15 radians, 0.5 to 128 MHz.

Less than 0.3 radians, 128 to 512 MHz.

DESCRIPTION:

A vector voltmeter is used to compare the phase of the signal into the generator's modulation amplifier with the phase of
the same signal (modulated at a 0.1 Hz rate) at the RF OUTPUT port. The signal is supplied by the generator's own
oscillator and divider circuits and has low incidental PM.

FUNCTION GENERATOR MODEL 86408
I
DO O
-] O O

ooca o0~0 K 2 500 LOAD

A ____ 4
60012 QUTPUT AM INPUT ’ RF QUTPUT ’_JDL‘ 500 TEE
TO A25W3 —
oW L 1aR INFRoW D) VECTOR VOLTMETER
TEST CABLE &
ADAPTER TEST CABLE ® - [=11=1

50Q °
e o0 oo

REFERENCE

Figure 4-21. Peak Incidental Phase Modulation Test Setup

EQUIPMENT:
FUNCHON GENEIALON . ...t e e HP 3300A
AV L=Toa (o Y o] 1 4 =] (=] PR HP 8405A
50 Ohm Tee (2 reqUIred)...... oo i HP 11536A
0@ o100 oY= To R HP 11593A
Test Cable (2 requIred) ........coooeeiiiiiii e HP 11592-60001
AGBPLET i HP 1250-0827
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4-35. PEAK INCIDENTAL PHASE MODULATION TEST (Cont'd)

WARNING
This test is performed with power supplied to the instrument while protective covers are
removed. Be careful when performing this test. Line voltage is always present on terminals
including the power input connector, fuse holder, power switch, etc. In addition, when the
instrument is on, energy available at many points may result in personal injury or death when
contacted.

Capacitors inside the instrument may still be charged even if the instrument has been
disconnected from its line power source.

PROCEDURE:
1. Disconnect instrument from the line power source. Remove bottom cover from Signal Generator. Remove semi-rigid
coaxial cable W7 from jack A26W 3 labeled RF IN (FROM DIV). Connect one test cable from the tee to A26W3,

connect other test cable, with adapter, from the tee to W7. Connect instrument to line power source. Allow one hour
warm-up time before continuing with this test.

NOTE
See the last foldout sheet in this manual for component identification.

2. Finish connecting equipment as shown i after setting Signal Generator's controls as follows:

Y = (=T g [Tl 1o ] o PP AM
COUNTER MODE: EXPAND ... ...ttt e e e e e e aas Off

10 1 O PP Off

101U (o = T PPN INT
N 1Y PSR DC
[ PP OFF
RANGE ...t 256 - 512 MHz
FREQUENCY TUNE ....uiiiiii e e e e e et e e et e e e e e e e aa e e e eaan s 512 MHz
OQUTPUT LEVEL.....ciiii e -7 dBm (Vernier full cw)
R ON O ..ot e et e et e et e eaans ON

3. Set function generator for 1 kHz at approximately 500 mVrms and adjust Signal Generator's MODULATION control
for 30% AM as read on Signal Generator's panel meter. Set function generator for 0.1 Hz. (The % AM remains the
same. The low rate is necessary for the vector voltmeter's metering circuitry.)

4. Set Signal Generator's AM switch to OFF. Set vector voltmeter's frequency range to 300 600 MHz. Zero the
voltmeter's phase meter.

5. Set Signal Generator's AM switch to DC. The vector voltmeter's phase meter should indicate less than £17.2° of
deviation (maximum).
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4-35. PEAK INCIDENTAL PHASE MODULATION TEST (Cont'd)
6. Set Signal Generator's RANGE to 64 128 MHz, FREQUENCY TUNE to 128 MHz and repeat steps 3 through 5

(except set vector voltmeter frequency range to 80 150 MHz). The voltmeter's phase meter should indicate less than
+8.6° of deviation (maximum).

7. Disconnect instrument from the line power source. Remove test cables, reconnect cable W7 to jack A26W3 and
replace bottom cover. Connect instrument to line power source. Allow one hour warm-up time before continuing with
this test.

8. Check Signal Generator for correct RF output on each frequency range.

WARNING

Capacitors inside the instrument may still be charged even if the instrument has been
disconnected from its line power source.

4-36. PULSE MODULATION TEST
SPECIFICATION:

Pulse Modulation (specifications apply for top 10 dB of output vernier range):

Frequency
Bands (MHz) 05-1 1-2 2-8 8-32 32-512

Rise and Fall
Times <9 us <4 pus <2 Us <1 us

Pulse
Repetition 50 Hz to'50 kHz 50 Hz to 100 kHz 50 Hz to 250 kHz 50 Hz to 500 kHz
Rate

Pulse Width
Minimum for
Level Accuracy
within 1 dB 10 us 5is 2 us
of CW (>0.1%
duty cycle)
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4-36. PULSE MODULATION TEST (Cont'd)
DESCRIPTION:
A pulse generator is used to pulse modulate the Signal Generator. The RF pulse output is detected and displayed and
measured on an oscilloscope. For RF outputs above 32 MHz, a reference signal generator and a mixer are used to
down-convert the signal to within the range of the oscilloscope.
NOTE
If a high frequency oscilloscope is available, such as the HP 183C/1830A/1840A, the above

measurement may be made directly to frequencies slightly beyond the oscilloscope's nominal
bandwidth. Use the oscilloscope's 5092 input.

REFERENCE SIGNAL GENERATOR

MIXER

—— -
o@o@o@o@ @ @v REQuTPUT L X '
—_—

MODEL 86408 UNDER TEST R OSCILLOSCOPE

;@ @O@O@ @ @ (STEP 7} (STEP 7}
——

AM
INPUT

]F |
PULSE GENERATOR | OUTPUT : |
|

200 | e TeE
@ & lleuse H 5o Lod yERTICAL EXTERNAL

¥o) Q‘Ef; TRIGGER

J tuGGER ouTPUT
-

Figure 4-22. Pulse Modulation Test Setup

EQUIPMENT:
Reference Signal GeNerator............u.i it HP 8640A
Y 1D TP PP T TP PPOUTPPPPTTTN HP 10514A
50 ONM LOAA ...ttt .HP 11593A
PUISE GENETALOr ..o HP 8003A
OSCIlIOSCOPE. ... et HP 180A/1801A/1820C
Crystal DELECION ....ceviieiiii et e HP 8471A
NOTE

The reference signal generator should have a frequency range of 20 500 MHz with an output of
+7 dBm.

4-57



Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-36. PULSE MODULATION TEST (Cont'd)
PROCEDURE:

1. Connect equipment as shown in_Eigure 4-22| with oscilloscope connected directly to test generator's RF OUTPUT,
after setting test Signal Generator's controls as follows:

MELEr FUNCLION ...ouiiiiici e e e e e aaes .LEVEL
COUNTER MODE: EXPAND ....couiiiiiiiieee e Off

LOCK et Off

SOUICE et e INT
AV e e PULSE
[ T UORPRRN OFF
RANGE .o e 0.5-1 MHz
FREQUENCY TUNE .....cciiiiii it e et e et e et eeaeas 1 MHz
OUTPUT LEVEL ..ottt -17 dBm (Vernier full cw)
R ONJOFF .o ean ON

2. Set pulse generator for a repetition rate of 100 Hz, a pulse width of 10 us, and an amplitude of 1V.

3. Adjust oscilloscope to display the RF pulse envelope. Readjust the pulse width for 10 us (measured at 50% amplitude
points) and measure the rise and fall times (see|Eigure 4-23)| Both should be less than 9 Ps (measured between 10%
and 90% of the full pulse amplitude).

Rise Time: 9 us
Fall Time: 9 us

LEVEL ACCURACY

RF PULSE e

ENVELOPE

RISETIME —a=f

— ~=— FALL TIME

Figure 4-23. Pulse Measurements
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4-36. PULSE MODULATION TEST (Cont'd)

4,

on the display (peak to peak).

5.4 to 6.7 divisions.

Set test Signal Generator's AM switch to OFF and adjust oscilloscope's vertical controls for 6 divisions of deflection

Set test Signal Generator's AM switch to PULSE. Pulse amplitude (peak to peak) on oscilloscope's display should be

Level Accuracy 5.4 6.7 div

6. Repeat steps 1 through 5 for the frequency ranges shown below. The rise and fall times and level accuracy should be
as specified.
Signal Generator Pulse Generator
Frequency Pulse Pulse Rise Time Fall Time Level Accuracy
RANGE Rate Width
1-2MHz 100 Hz ps <4,us <4 us 5.4 6.7 div
2 -4 MHz 200 Hz 5us <2 us <2 us 5.4 6.7 div
4 -8 MHz 200 Hz 5 us <2l/is <2 us 5.4 6.7 div
8- 16 MHz 500 Hz 2 us <lus <1lupus 5.4 6.7 div
16 - 32 MHz 500 Hz 2 s <1 s <1 s 5.4 6.7 div

7. Connect test generator to mixer and mixer to oscilloscope (across 50 ohm load).

8. Repeat steps 2 through 5 for the frequency ranges shown below. At each frequency range, set the pulse generator as
specified, and set the reference signal generator for an output frequency 10 MHz below the output frequency of the
test generator. The reference generator's output should be at +7 dBm with no modulation.

Signal Generator Pulse Generator
Frequency Pulse Pulse Rise Time Fall Time Level Accuracy
RANG E Rate Width
32 - 64 MHz 500 Hz 2 us <1lupus <1lupus 5.4 6.7 div
64 - 128 MHz 500 Hz 2 us <1lupus <1lupus 5.4 6.7 div
128 - 256 MHz 500 Hz 2 us <1lupus <1lupus 5.4 6.7 div
256 - 512 MHz 500 Hz 2 s <1 s <1 s 5.4 6.7 div

9.

Repeat steps 3 to 8.
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4-37. PULSE ON/OFF RATIO TEST

SPECIFICATION:

Pulse ON/OFF ratio at maximum vernier: >40 dB.

DESCRIPTION:
The on/off ratio

EQUIPMENT:

PROCEDURE:

of the pulse modulation circuits is measured with a spectrum analyzer.

Spectrum ANAIYZEr........ooii i HP 141T/8552B/8554B

1. Connect generator's RF OUTPUT to analyzer's input after setting Signal Generator's controls as follows:

MeEtEr FUNCHION ...t e ean LEVEL
COUNTER MODE: EXPAND ....couiiiiiiiiiie et Off

LOCK et Off

SOUICE et INT
AV e OFF
Ve OFF
RANGE ..o 256 - 512 MHz
FREQUENCY TUNE ....ciiiiiiiiiii et e e e e e 256 MHz
OQUTPUT LEVEL ...cooiiiiiiii e -7 dBm (Vernier full cw)
R ONJOFF .o ean ON

2. Set spectrum analyzer's input attenuation to 20 dB. Adjust center frequency controls to center the 256 MHz signal on
the display. Adjust scale reference level controls to set the signal to the top (O dB) graticule line with the scale
controls set to display 10 dB per division.

3. Set generator's AM switch to PULSE. The signal on the analyzer's display should decrease more than 40 dB.

40 dB

4. Repeat steps 1 through 3 with the RANGE switch set to each of its other positions. At each position, the signal on the
analyzer's display should decrease more than 40 dB.
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4-38. FM 3 dB BANDWIDTH TEST
SPECIFICATION:

FM 3 dB Bandwidth:
Internal and external AC; 20 Hz to 250 kHz.
External DC; dc to 250 kHz.

DESCRIPTION:

An audio spectrum analyzer is used to measure the 3 dB bandwidth. The analyzer is set to sweep over the specified
audio frequency range and its tracking generator output is used to frequency modulate the Signal Generator. The
generator's RF output is demodulated with an FM discriminator. The demodulated signal is fed to the analyzer's input

and any amplitude variation is measured on the analyzer's display. Bandwidth is checked at maximum deviation on the
8 16 MHz band.

FM
MODEL 86408 DISCRIMINATOR
- — - 2
D DD D D) ar ovreur e
[<hnef o] p G)_ - 10 9 e
M INPUT AUDIO SPECTRUM ANALYZER OU”’Uj

1] weut
(] _
D @ @ @ ]| TRACKING
GEN

asooo .© @ @ ® OUTPUT
o008 | — —— |-

Figure 4-24. FM 3 dB Bandwidth Test Setup

EQUIPMENT:
Audio Spectrum ANalYZer..........ooiiiiiiiiiiieeieeii e HP 141T/8552B/8556A
FM DiSCHMINGLOT.......cciiiiiiiiiiiiiiie e HP 5210A
Filter Kit (For DISCHMINAtOr) .......c.uuuuiiiaiiiieiiiie e HP 10531A
PROCEDURE:

1. Connect equipment as shown in Figure 4-24|after setting Signal Generator's controls as follows:

MELEN FUNCHION ....ecii e e e e een FM
COUNTER MODE: EXPAND ..ottt Off
LOCK et Off
SOUICE . et e INT
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4-38. FM 3 dB BANDWIDTH TEST (Cont'd)

N OFF
TR OFF
PEAK DEVIATION .ottt et e e et e et e e s eeaaas 80 kHz
PEAK DEVIATION VEIMIET .. .cuuiiiiiiiee ettt Full cw
RANGE ..o 8 -16 MHz
FREQUENCY TUNE ....ottiiiiiieiii et 8 MHz
OQUTPUT LEVEL ..ot +13 dBm
R ON/OFF ... r e e ON

2. Prepare a 1 MHz Butterworth low-pass filter and install it in the discriminator. Set discriminator's range to 10 MHz and
input sensitivity to 1V.

3. Set Signal Generator's FM switch to DC. Set spectrum analyzer's resolution bandwidth to 3 kHz and its center
frequency controls to 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 frequency controls for a 0 to 250 kHz sweep. Set the
analyzer's display for 2 dB per division; adjust the display reference level controls to display the demodulated sweep.

4. Measure the sweep on the analyzer's display. Total amplitude variation from 20 Hz to 250 kHz should be <3 dB.

3dB
NOTE

If the FM discriminator's incidental AM rejection is insufficient, the generator could appear to be
out of specification. To check the discriminator, note analyzer's reading (in dBm), set
generator's AM switch to AC and connect analyzer's tracking generator output to AM INPUT. Set
MODULATION for 10% as read on panel meter. The analyzer should read >30 dB below the
reading noted above. If it does not, adjust discriminator sensitivity and trigger level (or
generator's OUTPUT LEVEL vernier) until it does. Then repeat steps 2 through 6.

4-39. FM DISTORTION TEST
SPECIFICATION:
FM Distortion: (at 400 and 1000 Hz rates)

<1% for deviations up to 1/8 maximum allowable.
<3% for maximum allowable deviation.
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4-39. FM DISTORTION TEST (Cont'd)
DESCRIPTION:

The Signal Generator is modulated with a 1 kHz signal. The generator's RF output is then demodulated with an FM
discriminator and the distortion on the discriminator output is measured with a spectrum analyzer.

M
MODEL 8640B DISCRIMINATOR
.®o@o@o® @@ QUreur weut|| W™
o ]
- ouTPUT

AUDIO SPECTRUM ANALYZER

INPUT W,
|

acace [© © @ |,

20000 |~ — —

Figure 4-25. FM Distortion Test Setup

EQUIPMENT:
FM DIiSCHMINGLOL ....cceviiiiiiiiiiiieieeeee e HP 5210A
Filter Kit (For DISCHMINAtOr) .......ccuuuuiiiieiiieeiiie e HP 10531A
Audio Spectrum ANalYZer .........ccooeiiiiiiiei e HP 141T/8552B/8556A
PROCEDURE:

1. Connect equipment as shown in|Figure 4-25 lafter setting Signal Generator's controls as follows:

MeEtEr FUNCLION . i e e een FM
COUNTER MODE: EXPAND ....couiiiiiiiieee et Off
LO K ittt Off

SOUICE . et e e INT

AM s OFF

MODULATION FREQUENCY ....uiiiiiie e 1 kHz (Fixed)
[ PPN INT
PEAK DEVIATION ...ttt eaaes .80 kHz
PEAK DEVIATION VEIMUET ...ccvniiiiiiiieeeee et Full cw
RANGE ...t 8 -16 MHz
FREQUENCY TUNE .....ccoiiiii i e et e et e et eeanas 8 MHz
OUTPUT LEVEL ...coviiiiiiii e, +13 dBm (Vernier full cw)
R ONJOFF .o aan ON
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4-39. FM DISTORTION TEST (Cont'd)
2. Using the filter kit, prepare a 1 MHz Butterworth low-pass filter and install it in the discriminator.
3. Set discriminator's range to 10 MHz and sensitivity to 1V.

4. Set spectrum analyzer's resolution bandwidth to 100 Hz and its center frequency controls for a 0 to 5 kHz span. Set
the display for 10 dB per division.

5. Use generator's PEAK DEVIATION vernier 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 3% distortion, they should be more
than 30.5 dB below the reference graticule line.
Maximum Deviation: 30.5 dB
7. Set generator's PEAK DEVIATION switch to 10 kHz. If necessary, use generator's PEAK DEVIATION vernier to set
10 kHz of peak deviation; use analyzer's display reference level controls to set the demodulated 1 kHz signal to the

reference graticule line.

8. For less than 1% distortion, the 1 kHz signal's harmonics should be more than 40 dB below the reference graticule
line.

1/8 Maximum Deviation: 40 dB

4-40. FM SENSITIVITY AND ACCURACY TEST
SPECIFICATION:

External FM Sensitivity: 1 volt peak yields maximum deviation indicated on PEAK DEVIATION switch with FM vernier at
full cw position.

External FM Sensitivity Accuracy: +6% from 15° to 35°C for FM excluding max peak deviation position. Maximum peak
deviation position, +9% typically.

Indicated FM Accuracy: (400 Hz and 1 kHz rates using internal meter) +10% of meter reading (for greater than 10% of
full scale).

DESCRIPTION:

The Signal Generator's FM sensitivity is checked using the carrier (Bessel) null technique. An externally applied 1 Vpk
signal is used to FM the generator. The modulation signal's frequency is adjusted for the first order null of the carrier and
the frequency is measured to find peak deviation. (For the first order null of the carrier, peak deviation equals 2.405
times the modulation rate.) The panel meter accuracy is found by comparing its reading to the given peak deviation. The
reference generator and mixer convert the signal into the range of the spectrum analyzer.
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4-40. FM SENSITIVITY AND ACCURACY TEST (Cont'd)

NOTE

The ambient temperature must be within 15° to 35°C for this test.

REFERENCE SIGNAL GENERATOR SEAIER
SPECTRUM ANALYZER :
"N N X INPUT
@@@@@@ SETPUT L R ..,__<
S KOROXOLL | I
MIXER .
MODEL 86408 {UNDER TEST) cooac | © © @], I
. (STEP 1) seoe |+~ — —
— = |
Q) (V) (O Q RE (STEP 6) J
D OOD O Y|t __J_
FM
INPUT

TEST OSCILLATOR

DIGITAL VOLTMETER FREQUENCY COUNTER
@LD-@ PL@@@@H j:
3 [ ] o e oo

@0DO 09 0= =- - :
600 N ITJ:‘L- b INPUT
ouTPUT 1M
L TEE TEE J
Figure 4-26. FM Sensitivity and Accuracy Test Setup
EQUIPMENT:
TESE OSCIIALON ...ttt HP 652A
Digital VoItmeter ... HP 3480B/3484A OPT 043
FrequenCy COUNTET ..o HP 5327C
Spectrum ANAIYZEr........ooi i HP 141T/8552B/8553B
Reference Signal GeNerator............u.oiii it HP 8640A
MIXET e HP 10514A
NOTE

The reference signal generator should have frequency drift and residual FM specifications
equivalent to the Model 8640A.

PROCEDURE:

1. Connect equipment as shown in Figure 4-26(with test Signal Generator connected to mixer, and mixer connected to
analyzer) after setting test generator's controls as follows:

MELEr FUNCHION ....eii e e e et een FM
COUNTER MODE: EXPAND ..ottt Off
LOCK et Off
SOUICE et INT
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4-40. FM SENSITIVITY AND ACCURACY TEST (Cont'd)

N TR OFF
RPN OFF
PEAK DEVIATION oottt et e e e et e e eeeaas 5 kHz
PEAK DEVIATION VEIMIET ...ccvuiiiiiiieeeee ettt Full cw
RANGE ... 256 - 512 MHz
FREQUENCY TUNE ..ottt 512 MHz
OQUTPUT LEVEL ..ottt e e aaan -7 dBm
R ON/OFF e e e e e e e ON

2. Set reference signal generator for a 513 MHz, CW signal at +13 dBm.

3. Set spectrum analyzer's center frequency controls to 1 MHz, input attenuation to 20 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 display.

4. To check external sensitivity, set test oscillator for a 0.7071 Vrms signal (read on DVM) at approximately 2.079 kHz.
Set test generator's FM switch to AC and fine tune test oscillator's frequency for the first carrier null on analyzer's display
(at least 50 dB below the top graticule line). With the frequency counter, measure frequency of modulating signal. It
should be 2.079 kHz +6% (i.e., 5 kHz +6% peak deviation).

1.954 2.204 kHz

5. Use the procedures given above to check the remaining bands by setting the test Signal Generator's RANGE switch
as shown below. As shown in steps 1 through 4, on each range set FM to OFF and tune the generators for a 1 MHz
difference. Set the reference on the analyzer, set FM to AC (with a 0.7071 Vrms modulating signal at approximately
2.079 kHz) and tune the modulating signal's frequency for the first carrier null. The signal's frequency should be as
shown.

RANGE FREQUENCY Reference Generator Mod. Signal Frequency
(MHz) TUNE Frequency (kHz)

128-256 256 MHz 257 MHz 1.954 2.204
64-128 128 MHz 129 MHz 1.954 2.204
32-64 64 MHz 65 MHz 1.954 2.204
16-32 32 MHz 33 MHz 1.954 2.204

8-16 16 MHz 17 MHz 1.954 2.204
4-8 8 MHz 9 MHz 1.954 2.204
2-4 4 MHz 5 MHz 1.954 2.204
1-2 2 MHz 3 MHz 1.954 2.204
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4-40. FM SENSITIVITY AND ACCURACY TEST (Cont'd)

6. To check indicated accuracy, set test Signal Generator's RANGE control to 256 512 MHz and FREQUENCY TUNE to
500 MHz. Set reference signal generator for a 501 MHz, CW signal at +13 dBm. Set test generator's FM switch to
OFF and tune both generators for a 1 MHz signal at the top graticule line on the analyzer's display.

7. Set test signal Generator's FM switch to AC, set test oscillator's frequency for approximately 2.079 kHz, and adjust
oscillator's amplitude controls for a reading of 5 (i.e., 5 kHz) on test generator's panel meter (O 5 scale). Tune
oscillator's frequency for the first carrier null on the analyzer's display (at least 50 dB below the top graticule line).
With frequency counter, measure frequency of modulating signal. It should be 2.079 kHz + 10%.

1.871 2.287 kHz

8. Use procedures given in steps 6 and 7 to check indicated accuracy on the remaining bands by setting test generator's
RANGE switch as shown below. On each range, set FM to OFF and tune generators for a 1 MHz difference. Set
reference on analyzer, set FM to AC (with modulating signal's amplitude set for a test generator panel meter reading
of 5 and its frequency set to approximately 2.079 kHz). Then tune modulating signal's frequency for first carrier null.
The signal's frequency should be as shown.

RANGE FREQUENCY Reference Generator Mod. Signal Frequency
(MHz) TUNE Frequency (kHz)

128-256 256 MHz 257 MHz 1.871 2.287
64-128 128 MHz 129 MHz 1.871 2.287
32-64 64 MHz 65 MHz 1.871 2.287
16-32 32 MHz 33 MHz 1.871 2.287

8-16 16 MHz 17 MHz 1.871 2.287
4-8 8 MHz 9 MHz 1.871 2.287
2-4 4 MHz 5 MHz 1.871 2.287
1-2 2 MHz 3 MHz 1.871 2.287

9. Disconnect test Signal Generator and analyzer from mixer and connect test generator directly to analyzer. Set
RANGE to 0.5 1 MHz, FREQUENCY TUNE to 1 MHz, FM to OFF, and reset reference on analyzer's display. Set FM
to AC (with modulating signal's amplitude set for a test generator panel meter reading of 5 and its frequency set to
approximately 2.079 kHz). Then tune the signal's frequency for the first carrier null. The signal's frequency should be

2.079 kHz + 10%.

1.871 2.287 kHz
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PERFORMANCE TESTS

4-41. INCIDENTAL AM TEST
SPECIFICATION:
Incidental AM: (at 400 Hz and 1 kHz rates)

<0.5% AM for FM up to 1/8 max. allowable deviation.
<1% AM for FM at max. allowable deviation.

DESCRIPTION:

An audio signal is used to amplitude modulate the Signal Generator. The resulting modulated RF is detected and used
to calibrate an oscilloscope. The generator is then frequency modulated and any incidental AM is measured with the

oscilloscope.

MODEL 86408
5090 D@
ooooeog 9
DIRECT CONNECTION _*| /DETECTOR
NINE-INCH CABLE 3
- 3 & 0,001F
TEE \
ADAPTER 0SCILLOSCOPE
Q
| o]
.'! o
40 dB °
AMPLIFIER Qo0 0O __ O
15 kHz £ O . o@;
® @ LPF ERT g
k INPUT 6 00 QUTPUT 1 TEE v .N'.S‘Gi 9. 9. ',‘_@:.‘

50QL0AD

Figure 4-27. Incidental AM Test Setup

EQUIPMENT:
CrysStal DELECLON ....ceeeiiiii et e et HP 423A
15 kHz Low Pass Filter (LPF) ....coouuuiiiii e CIR-Q-TEL 7 Pole
40 dB AMPLTIEE et HP 465A
OSCIlIOSCOPE. ...t HP 180A/1801A/1820C
50 ONM LOAA ... ..ttt HP 11593A
Nine-Inch Cable ... HP 10502A
AGAPEET ..t aaae HP 10110A
0.001 PF CAPACITON ..eiiieiiiiiiiiiieiee ettt HP 0160-0153
10 KW RESISION . oottt . HP 0757-0442



Model 8640B TM 9-4935-601-14-7&P

PERFORMANCE TESTS

4-41. INCIDENTAL AM TEST (Cont'd)

PROCEDURE:

1. Connect equipment as shown in_Eigure 4-27|(with network, adapter, tee, and detector connected as shown) after

setting Signal Generator's controls as follows:

MELEr FUNCHION ....e e e e e e een AM
COUNTER MODE: EXPAND ..ottt Off

LOCK et Off

SOUICE et e INT
N 1Y PO UTRPPRN INT
MODULATION oot e e e e e Full ccw
MODULATION FREQUENCY ..eeiiiii e 1 kHz
[ PR OFF
PEAK DEVIATION ...t 2.56 MHz
PEAK DEVIATION VEIMUET ..ottt Full cw
RANGE ... e .256 - 512 MHz
FREQUENCY TUNE ....coiiiiiiiiii et e e e e 256 MHz
OUTPUT LEVEL ...covviiiiiiiii e, +13 dBm (Vernier full cw)
R ONJOFF e ean ON

2. Set MODULATION for 10% AM as read on panel meter.

3. Adjust oscilloscope's vertical gain controls so that the 1 kHz signal has 8 divisions of peak-to-peak deflection (i.e.,

1.25% AM per division).

4. Set generator's AM switch to OFF and FM switch to INT. Set Meter Function to FM and set PEAK DEVIATION

vernier for 2.56 MHz. Increase oscilloscope sensitivity by 10. Using generator's FREQUENCY TUNE control, tune

across the band and record the maximum incidental AM read on the oscilloscope. It should be less than 1% (8

divisions peak-to-peak on the display).

Maximum Deivation:

1%

5. Set PEAK DEVIATION switch to 320 kHz. Again, using the generator's FREQUENCY TUNE control, tune across the

band. Incidental AM should be less than 0.5% (4 divisions peak-to-peak on the display).

1/8 Maximum Deviation:

NOTE

Incidental AM is usually worse case on the 256 512 MHz band. If desired, it can be checked on
any other band using this test except that on the 0.5 to 16 MHz bands the capacitor across the
resistor at the detector's output must be changed to 0.033, F (HP 0160-0163); on the 16 to 512

MHz bands, the 0.001/ F capacitor (shown in the test setup) must be used.
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PERFORMANCE TESTS

4-42. COUNTER EXTERNAL SENSITIVITY TEST
SPECIFICATION:
External RF Input:

Frequency Range: 1 Hz to 550 MHz

Sensitivity: 100 mVrms, ac only, into 502 (-7 dBm).
DESCRIPTION:

A test oscillator and the Signal Generator's own RF output are used to verify the counter's range and sensitivity.

_ MODEL 86408 TEST OSCILLATOR

IOL

© ©

frﬂ’%h"rTER SGTPUT 5001 OUTPUT
|' STER 1) (STEP 31
_d
Figure 4-28. Counter External Sensitivity Test Setup
EQUIPMENT:
TESE OSCIIALON ...vvvviiiiiiiiiiiiitiii bbb HP 652A
PROCEDURE:

1. Connect RF OUTPUT to COUNTER INPUT as shown i after setting Signal Generator's controls as
follows:

MeEtEr FUNCHION ...t e ean LEVEL
COUNTER MODE: EXPAND ....cuuiiitiiieeceee e Off

LOCK ettt Off

SOUICE . et INT
TIME BASE VERNIER ...ttt CAL
AV e aas OFF
[ T UPRPRR OFF
RANGE ... s 256 - 512 MHz
FREQUENCY TUNE .....cooiii i e e e e e e e 550 MHz
OQUTPUT LEVEL ..o 100 VOLTS
R ONJOFF e ean ON
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PERFORMANCE TESTS

4-42. COUNTER EXTERNAL SENSITIVITY TEST (Cont'd)

2. Set COUNTER MODE Source to EXT 0 550. Slowly tune Signal Generator to 0.5 MHz using RANGE and
FREQUENCY TUNE. The counter should indicate the frequency of the signal at RF OUTPUT at all frequencies.

0.5 to 550 MHz (v)
3. Disconnect RF OUTPUT from COUNTER INPUT. Connect the oscillator to COUNTER INPUT and set it for 500 kHz
at 100 mVrms into 50 ohms. Slowly tune oscillator to 20 Hz. The counter should indicate the frequency of the signal
from the test oscillator at all frequencies.

20 Hz to 500 kHz (V)

4. Set COUNTER MODE Source to EXT 0 10 and slowly tune oscillator from 20 Hz to 10 MHz. The counter should
indicate the frequency of the signal from the test oscillator at all frequencies.

20 Hz to 10 MHz (V)

4-43. INTERNAL REFERENCE ACCURACY TEST
SPECIFICATION:
Accuracy: (after calibration at 25°C and 2-hour warm-up)
Better than 1 ppm for 15° to 35°C.
Better than t3 ppm for 0° to 55°C.
DESCRIPTION:

A frequency counter is used to measure the Signal Generator's counter accuracy. A temperature controlled chamber is
used to set the temperature.

FREQUENCY COUNTER

IR Iy ‘o TEMPERATURE CONTROLLED CHAMBER
0= ~ = @& [ ] Q
INPUT 'IMHL TIME BASE

REF OUT MODEL 86408

Figure 4-29. Internal Reference Accuracy Test Setup
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PERFORMANCE TESTS

4-43. INTERNAL REFERENCE ACCURACY TEST (Cont'd)
EQUIPMENT:

Frequency COUNTEN........coouuii i HP 5327C OPT H49
Temperature Controlled Chamber...............oooiiiiieen, Statham Model 325

PROCEDURE:

1. Connect equipment as shown in Check that TIME BASE REF INT/EXT switch on the rear panel is set to
INT.

2. Set chamber for various temperatures between 150 and 350C. At each temperature, allow generator to stabilize for
two hours, then measure the frequency. It should be 5 MHz + 5 Hz.

4,999,995 5,000,005 Hz

3. Set the chamber for various temperatures between 0° and 55°C. Again, allow the generator to stabilize for two hours
at each temperature and measure the frequency. It should be 5 MHz £15 Hz.

4,999,985 5,000,015 Hz

4-44. INTERNAL REFERENCE DRIFT RATE (STABILITY) TEST
SPECIFICATION:

Drift Rate: (after 2-hour warm-up)
Time: <0.05 ppm per hr., <2 ppm per yr.
Temperature: <2 ppm total variation for room ambient 150 to 350C.
Line Voltage: <0.1 ppm.

NOTE

Because the phase lock mode references the generator's RF oscillator to the counter's frequency
reference, the following frequency specifications are also checked in this test.

Frequency Stability (phase lock mode):
Time: <0.05 ppm/hr.
Temperature: <2 ppm total variation (room ambient 150 to 35°C).
Line Voltage (+5% to -10% change): <0.1 ppm.
Load (with any passive load change): None measurable.
Level Change (10 dB on output level vernier): None measurable.
Mode Change (CW to FM): None measurable.
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TM 9-4935-601-14-7&P

4-44. INTERNAL REFERENCE DRIFT RATE (STABILITY) TEST (Cont'd)

DESCRIPTION:

After a two-hour warm-up period, the internal reference is measured with a frequency counter, a digital to analog

converter, and a strip-chart recorder; frequency variations are noted as the specified changes are made.

oscillator is used as a time standard when measuring drift as a function of time and line voltage change.

QUARTZ OSCILLATOR VARIABLE

= B VOLTAGE TRANSFORMER
®
0] [0]
y =
1 MHz QUTPUT ( ]
FREQUENCY COUNTER W Faout™C
T TEMPERATURE

6- - -0 2 CONTROLLED CHAMBER

Y [weoriwn [MEmRse e DIA CONVERTER AND RECORDER

T} MODEL8640B | inpur

_ COAXIAL
Soop o)

AF INPUT
BCD INPUT
.
Figure 4-30. Internal Reference Drift Rate (Stability) Test Setup
EQUIPMENT:
Frequency COUNTET.........oouui i HP 5327C OPT 003
Temperature Controlled Chamber ..., Statham Model 325
Variable Voltage Transformer............coii i GR W5MT3A
Coaxial Short (Type N Mal@) .......uoiiiiiiiiiiiiii e HP 11512A
QUANZ OSCHIALON .....vuicie e HP 105B
Digital to Analog CONVEIEN .......cccuuuiiiiiiiiiieiiiiiie e HP 581A OPT 002
Recorder (for D/A CONVEITEL) ...oeeuiiiiii e HP 680
PROCEDURE:

1. Connect equipment as shown i after setting Signal Generator's controls as follows:

TIME BASE REF INT/EXT (on rear panel) ........coveiiiiiiiiiiiiiiiinnnenn,
COUNTER MODE: LOCK ....ttiiiiiieiiiiiiiiiie et

A quartz
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PERFORMANCE TESTS

4-44. INTERNAL REFERENCE DRIFT RATE (STABILITY) TEST (Cont'd)

PEAK DEVIATION ..ottt et e e e et e e eeeaa s 5 kHz
PEAK DEVIATION VEIMIET .. .ctiiiiieieeeee et e e Full cw
RANGE ..o e 0.5 -1 MHz
OQUTPUT LEVEL ..ottt +19 dBm
R ON/OFF ...t e e e e s e ON

2. Set variable voltage transformer to nominal voltage set on generator's line power module (i.e., 100, 120, 220, or 240
Vac). Set temperature controlled chamber for 25°C. Allow equipment to warm up for two hours.

3. Set frequency counter so that it's using its internal reference oscillator. Set counter to read frequency directly (i.e., not
divided down). Use a Is gate time so that last three digits span from 000 to 999 Hz.

4. Calibrate the recorder for a zero to full-scale reading that corresponds to a 000 to 999 Hz reading of the frequency
counter's last three digits.

5. To check drift rate as a function of time and line voltage, now set counter so that it's using the quartz oscillator. Set
the counter's time base control for a 10s gate time.

NOTE

The above procedure sets the counter's actual gate time to 100s because the reference being
used is 1 MHz instead of the 10 MHz reference the counter normally uses. This means that the
counter's reading must be divided by 10 to find the actual frequency of the signal being
measured (i.e., the recorder’'s calibration is 0.00 to 9.99 Hz full scale).

6. Record the generator's internal reference frequency for one hour. The frequency change in one hour should be <0.27
Hz (<0.05 ppm 1 digit counter ambiguity).

Time: 0.27 Hz
NOTE

Any change in line voltage or chamber temperature could make the instrument's drift rate vs time
appear to be out of specification.

7. Set variable voltage transformer 5% above the nominal voltage set on generator's line power module (e.g., if nominal
line voltage is 120 Vac, set transformer for 126 Vac). Then note the frequency (the counter's indication must be
divided by 10).

8. Set variable voltage transformer 10% below nominal line voltage (e.g., for a nominal 120 Vac, set transformer for 108
Vac), then note the reference frequency. The frequency change from the reading noted in step 7 should be <0.52 Hz
(< 0.1 ppm +1 digit counter ambiguity).

Voltage: 0.52 Hz
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4-44. INTERNAL REFERENCE DRIFT RATE (STABILITY) TEST (Cont'd)
NOTE

Any change in chamber temperature could make the instrument's drift rate vs voltage appear out
of specification.

9. Reset transformer to nominal line voltage. Set temperature controlled chamber to 150C. Wait two hours to allow
generator's internal reference to stabilize, then note its frequency.

10. Set temperature controlled chamber to 35°C. Wait two hours, then note the reference frequency. The frequency
change from the reading noted in step 9 should be <10.2 Hz (i.e., <2 ppm +1 digit counter ambiguity).

Temperature:_10.2 Hz

11. Note generator's internal reference frequency, connect coaxial short to RF OUTPUT, then again note reference
frequency. Except for the = 1 digit count ambiguity, it should not have changed.

Load:__ (/) No Change

12. Remove coaxial short. Note internal reference frequency, set OUTPUT LEVEL switch one step ccw to +9 dBm, then
again note reference frequency. Except for the +1 digit count ambiguity, it should not have changed.

Level Change:_ (/) No Change

13. Note internal reference frequency, set FM switch to AC, then again note reference frequency. Except for the £ 1
digit count ambiguity, it should not have changed.

Mode Change:_(A) No Change

4-45. PHASE LOCK RESTABILIZATION TIME TEST
SPECIFICATION:

Restabilization Time (phase locked mode): After frequency or band change, or after 1 min. in RF OFF mode; <1 min.
after relocking to be within 0.1 ppm of steady-state frequency.

DESCRIPTION:

A frequency counter, digital to analog converter, and strip-chart recorder are used to measure stability after relocking.
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4-45. PHASE LOCK RESTABILIZATION TIME TEST (Cont'd)
NOTE

For these tests, ambient room temperature and line voltage should not change.

EQUIPMENT:
Frequency COUNTEN.........oouuii e HP 5327C OPT 003
Digital to Analog CONVEIEr .........uvveiiiieiiiieiiiiiie e HP 581A OPT 002
Recorder (for D/A CONVEITEL) ...oeeuuiiiiie e HP 680
PROCEDURE:

1. Connect equipment as shown in[Eigure 4-1]after setting Signal Generator's control as follows:

COUNTER MODE: EXPAND ....couiiiiiiiieee et Off

LOCK et Off

SOUICE et e INT
N Y PP PPPRN OFF
[ PO UTRPRR OFF
RANGE ..o 32 - 64 MHz
FREQUENCY TUNE ..ottt e e et aeaeas 50 MHz
R ONJOFF e ean ON

2. Warm up equipment for two hours. Then set frequency counter to read frequency directly (i.e., not divided down).
Use a is gate time so that the last two digits span from 00 to 99 Hz.

3. Calibrate the recorder for a zero to full-scale reading that corresponds to a 00 to 99 Hz reading of the frequency
counter's last two digits (i.e., 100 Hz full scale).

4. Set COUNTER MODE LOCK to ON, wait one minute, then record generator's output frequency for five minutes; the
frequency should not vary more than 7 Hz (<0.1 ppm +1 digit counter ambiguity).

5. Set COUNTER MODE LOCK to Off; tune FREQUENCY TUNE control fully ccw and back again to approximately 50
MHz. Repeat step 4; frequency should not vary more than 7 Hz.

6. Set COUNTER MODE LOCK to Off; set RANGE switch to 64 128 MHz and back again to 32 64 MHz. Repeat step 4;
frequency should not vary more than 7 Hz.

7. Set COUNTER MODE LOCK to Off; set RF ON/OFF switch to OFF. Wait one minute and set RF ON/OFF switch to
ON. Repeat step 4; frequency should not vary more than 7 Hz.
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Table 4-1. Performance Test Record (1 of 8)

Hewlett-Packard

Model 8640B Tested By
Signal Generator
Serial No. Date
Results
Para Test Description
No. Min Actual Max
4-11| | Frequency Range Test
High End of Band: 512-1024 MHz 550.0 MHz
256-512 MHz 550.0 MHz
128-256 MHz 275.0 MHz
64-128 MHz 137.5 MHz
32-64 MHz 68.70 MHz
16-32 MHz 34.30 MHz
8-16 MHz 17.10 MHz
4-8 MHz 8.500 MHz
2-4 MHz 4.200 MHz
1-2 MHz 2.100 MHz
0.5-1MHz 1.070 MHz
Low End of Band: 512-1024 MHz 230.0 MHz
256-512 MHz 230.0 MHz
128-256 MHz 115.0 MHz
64-128 MHz 57.50 MHz
32-64 MHz 28.80 MHz
16-32 MHz 14.40 MHz
8-16 MHz 7.200 MHz
4-8 MHz 3.600 MHz
2-4 MHz 1.800 MHz
1-2 MHz - 0.900 MHz
0.5-1 MHz - 0.450 MHz
4-12| | Frequency Accuracy and
Fine Tune Test
Counter Readings, Difference: 110 Hz
X10 110 Hz
TIME BASE VERN, not-CAL, cw 1 kHz
TIME BASE VERN, not-CAL, ccw 1 kHz
FINE TUNE 10 kHz
4-13| | Frequency Stability vs Time and
Restabilization Time Test
Time 500 Hz
After frequency change 500 Hz
After band change 250 Hz
After RF ON/OFF set to ON 500 Hz
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Table 4-1. Performance Test Record (2 of 8)

Results
Para Test Description
No. Min Actual Max
|4-14] Frequency Stability vs Temperature
Test 50 kHz
4-1 Frequency Stability vs Line Voltage
Test
+5% to -10% Line Voltage 50 Hz
14-16 || Frequency Stability Test
(Load) 50 Hz
(Level) 50 Hz
(Mode): 10 kHz 200 Hz
20 kHz 200 Hz
40 kHz 400 Hz
80 kHz 800 Hz
160 kHz 1.6 kHz
320 kHz 3.2 kHz
640 kHz 6.4 kHz
1.28 MHz 12.8 kHz
2.56 MHz 25.6 kHz

|_4-17 Harmonics Test

Frequency Range: 0.5-1 MHz 35dB
1-2 MHz 35dB
2-4 MHz 35dB
4-8 MHz 35dB
8-16 MHz 35dB
16-32 MHz 35dB
32-64 MHz 35dB
64-128 MHz 35dB
128-256 MHz 30dB
256-512 MHz 30dB

[4-1 Sub-Harmonics and Non-Harmonic
Spurious Test
Below carrier 100 dB

l

|_4-19 Single Sideband Phase Noise Test
At 550 MHz >112 dB down 12 dB
At 450 MHz >120 dB down 20dB

|

l4-20 Single Sideband Broadband Noise
Floor Test
>140 dB down 30dB
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TM 9-4935-601-14-7&P

Results
Para Test Description
No. Min Actual Max
[4-21] | Residual AM Test
' >78 dB down 58 dB
>85 dB down 65 dB
[4-22] | Residual FM Test
<7.5Hz 7.5 mVrms -
<2.5Hz 2.5mVrms -
<7.5Hz 7.5 mVrms -
<15 Hz 15 mVrms -
|_4-23 Output Level Accuracy Test
(Abbreviated)
Output Level Meter Reading
Full cw +19 dBm +17.5 dBm +20.5 dBm
Full cw +13 dBm +11.5 dBm +14.5 dBm
Full cw +5 dBm +3.0 dBm +7.0 dBm
1 step ccw +13 dBm +11.5 dBm +14.5 dBm
1 step ccw +8 dBm +6.5 dBm +9.5 dBm
1 step ccw +3 dBm +1.5 dBm +4.5 dBm
1 step ccw -5 dBm -7.0dBm -3.0dBm
2 steps ccw +3 dBm +1.5 dBm +4.5 dBm
3 steps ccw -7 dBm -8.5dB -5.5dB
4 steps ccw -17 dBm -2.0dB +2.0 dB
5 steps ccw -27 dBm -2.0dB +2.0 dB
6 steps ccw -37 dBm -2.0dB +2.0 dB
7 steps ccw -47 dBm -2.5dB +2.5dB
8 steps ccw -57 dBm -2.5dB +2.5dB
9 steps ccw -67 dBm -2.5dB +2.5dB
10 steps ccw 77 dBm -2.5dB +2.5dB
11 steps ccw -87 dBm -2.5dB +2.5dB
12 steps ccw -97 dBm -2.5dB +2.5dB
13 steps ccw -107 dBm -2.5dB +2.5dB
14 steps ccw -117 dBm -2.5dB +2.5dB
-127 dBm -22.5dB -17.5dB
l4-24 Output Level Accuracy Test
(Complete)
Output Level Meter Reading
Full cw +19 dBm +17.5 dBm +20.5 dBm
Full cw +13 dBm +11.5 dBm +14.5 dBm
Full cw +5 dBm +3.0 dBm +7.0 dBm
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Table 4-1. Performance Test Record (4 of 8)

TM 9-4935-601-14-7&P

Results
Para Test Description
No. Min Actual Max
[4-24] | Output Level Accuracy Test
(Complete) (Cont'd)
Output Level Meter Reading
1 step ccw +13 dBm +11.5 dBm +14.5 dBm
1 step ccw +8 dBm +6.5 dBm +9.5 dBm
1 step ccw +3 dBm +1.5 dBm +4.5 dBm
1 step ccw -5 dBm -7.0 dBm -3.0dBm
2 steps ccw +3 dBm +1.5 dBm +4.5 dBm
3 steps ccw -7 dBm -8.5dBm -5.5dBm
-17 dBm -472.0 mVdc -529.6 mVvdc
-27 dBm -472.0 mVdc -529.6 mVvdc
-37 dBm -472.0 mVdc -529.6 mVvdc
-47 dBm -472.0 mVdc -529.6 mVvdc
-57 dBm -445.6 mVdc -561.0 mVdc
-67 dBm -445.6 mVdc -561.0 mVdc
-77 dBm -445.6 mVdc -561.0 mVdc
-87 dBm -445.6 mVdc -561.0 mVdc
-107 dBm -445.6 mVdc -561.0 mVvdc
-117 dBm -445.6 mVdc -561.0 mVdc
-127 dBm -445.6 mVdc -561.0 mVvdc
-137 dBm -445.6 mVdc -561.0 mVvdc
0.013 pv
(-144.75 dBm) -546.9 mVdc -772.5 mVdc
4-25| Qutput Level Flatness Test - 0.5dB
4-26 | | Output Impedance Test (In Band)
100 mV
13 mv
6.5 mV
4-27| | Output Impedance Test (Out of Band)
VSWR <2.0:1 9.5dB
Return Loss 9.5dB
VSWR <1.3:1 17.7 dB
Return Loss 17.7 dB
4-28 |IAuxiliary Output Test -5 dBm
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Table 4-1. Performance Test Record (5 of 8)

TM 9-4935-601-14-7&P

Results
Para Test Description
No. Min Actual Max
[[4-29 1| Output Leakage Test
0.5 to 400 MHz -97 dBm
400 to 600 MHz -97 dBm
600 to 1200 MHz -97 dBm
[[4-30]| Internal Modulation Oscillator Test
400 Hz Fixed: Frequency 392 Hz 408 Hz
Level (Standard) 1.0 Vrms
Level (Option 001) 3.0 Vrms
1 kHz Fixed: Frequency 980 Hz 1020 Hz
Level (Standard) 1.0 Vrms
Level (Option 001) 3.0 Vrms
Variable Frequency (Option 001) +10%
[4-31] | Internal Modulation Oscillator
Distortion
Test (Option 001)
Variable: 20 Hz to 2 kHz 0.5%
2 kHz to 600 kHz 1.0%
Fixed: 400 Hz 0.25%
1000 Hz 0.25%
4-32 || AM 3 dB Bandwidth Test
RANGE  %AM Bandwidth
8-16 MHz 50% 0-60 kHz 3dB
90% 0-50 kHz 3dB
4-8 MHz  50% 0-30 kHz 3dB
90% 0-25 kHz 3dB
1-2MHz  50% 0-20 kHz 3dB
90% 0-12.5 kHz 3dB
[4-33]| AM Distortion Test
50% 1%
70% 3%
90% 3%
[[4-34] | AM Sensitivity and Accuracy Test
External Sensitivity Accuracy: 171.0 mVrms 189.0 mVrms
Indicated Accuracy: 90% 165.6 mVrms 194.4 mVrms
70% 128.8 mVrms 151.2 mVrms
50% 92.0 mVrms 108.0 mVrms
30% (0-10) 55.2 mVrms 64.8 mVrms
30% (0-3) 54.6 mVrms 65.4 mVrms
20% 36.4 mVrms 43.6 mVrms
10% 18.2 mVrms 21.8 mVrms
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Table 4-1. Performance Test Record (6 of 8)

TM 9-4935-601-14-7&P

Results
Para Test Description
No. Min Actual Max
4-35 || Peak Incidental Phase Modulation Test
512 MHz +17.20
128 MHz +8.60
E Pulse Modulation Test
0.5-1 MHz Rise Time 9 us
Fall Time 9 us
Level Accuracy 5.4 div 6.7 div
1-2 MHz Rise Time 4 us
Fall Time 4 us
Level Accuracy 5.4 div 6.7 div
2-4 MHz Rise Time 2 us
Fall Time 2 us
Level Accuracy 5.4 div 6.7 div
4-8 MHz Rise Time 2 us
Fall Time 2 us
Level Accuracy 5.4 div 6.7 div
8-16 MHz Rise Time 1ps
Fall Time 1ps
Level Accuracy 5.4 div 6.7 div
16-32 MHz Rise Time 1ps
Fall Time 1ps
Level Accuracy 5.4 div 6.7 div
32-64 MHz Rise Time 1ps
Fall Time I1s
Level Accuracy 5.4 div 6.7 div
64-128 MHz Rise Time 1ps
Fall Time 1,us
Level Accuracy 5.4 div 6.7 div
128-256 MHz Rise Time 1ps
Fall Time 1ps
Level Accuracy 5.4 div 6.7 div
256-512 MHz Rise Time 1ps
Fall Time - 1ps
Level Accuracy 5.4 div - 6.7 div
4-37 || Pulse ON/OFF Ratio Test
Frequency Range: 256-512 MHz 40 dB
128-256 MHz 40 dB
64-128 MHz 40 dB
32-64 MHz 40 dB
16-32 MHz 40 dB
8-16 MHz 40 dB
4-8 MHz 40 dB
2-4 MHz 40 dB
1-2 MHz 40 dB
0.5-1 MHz 40 dB
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Table 4-1. Performance Test Record (7 of 8)

TM 9-4935-601-14-7&P

Results
Para Test Description
No. Min Actual Max
[4-38] FM 3 dB Bandwidth Test 3dB
4-39. FM Distortion Test
Maximum Deviation 30.5dB
1/8 Maximum Deviation 40 dB
4-40. FM Sensitivity and Accuracy Test
Sensitivity: Frequency Range
256-512 MHz 1.954 kHz 2.204 kHz
128-256 MHz 1.954 kHz 2.204 kHz
64-128 MHz 1.954 kHz 2.204 kHz
32-64 MHz 1.954 kHz 2.204 kHz
16-32 MHz 1.954 kHz 2.204 kHz
8-16 MHz 1.954 kHz 2.204 kHz
4-8 MHz 1.954 kHz 2.204 kHz
2-4 MHz 1.954 kHz 2.204 kHz
1-2 MHz 1.954 kHz 2.204 kHz
0.5-1 MHz 1.954 kHz 2.204 kHz
Accuracy: Frequency Range
256-512 MHz 1.871 kHz 2.287 kHz
128-256 MHz 1.871 kHz 2.287 kHz
64-128 MHz 1.871 kHz 2.287 kHz
32-64 MHz 1.871 kHz 2.287 kHz
16-32 MHz 1.871 kHz 2.287 kHz
8-16 MHz 1.871 kHz 2.287 kHz
4-8 MHz 1.871 kHz 2.287 kHz
2-4 MHz 1.871 kHz 2.287 kHz
1-2 MHz 1.871 kHz 2.287 kHz
0.5-1 MHz 1.871 kHz 2.287 kHz
4-41), Incidental AM Test
Maximum Deviation 1%
1/8 Maximum Deviation 0.5%
4-42. Counter External Sensitivity Test
0.5 to 550 MHz ©
20 Hz to 500 kHz ©
20 Hz to 10 MHz ©
Internal Reference Accuracy Test
15°C to 35°C 4,999,995 Hz 5,000,005 Hz
0°C to 55°C 4,999,985 Hz 5,000,015 Hz
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Table 4-1. Performance Test Record (8 of 8)
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Results
Para Test Description
No. Min Actual Max
[4-44] | Internal Reference Drift Rate
(Stability) Test
Time 0.27 Hz
Voltage 0.52 Hz
Temperature 10.2 Hz
Load (O No
Change
Level Change (O No
Change
Mode Change (O No
Change
4-45. Phase Lock Restabilization Time Test
After two hour warm-up 7 Hz
After frequency change 7 Hz
After band change 7 Hz
After 1 min. in RF OFF mode 7 Hz

4-84




Model 8640B

TM 9-4935-601-14-7&P

Table 4-2. Recommended Test Abridgements (1 of 3)
Para. Performance Test Alteration Remark
No.
4-11. Frequency Range Test Check only 0.5 - | Ranges obtained by binary division of 230 -
1 MHz Range. 550 MHz RF oscillator. All dividers oper-
ate on 0.5 - 1 MHz Range.
4-12. Frequency Accuracy Omit steps 5to | Fine tune of secondary importance.
and Fine Tune Test 8.
4-13. Frequency Stability vs Omit steps 5to | Restabilization time of secondary impor-
Time and Restabiliza- 7. tance.
tion Time Test
4-14. Frequency Stability Omit test. Drift is small in a normal lab environment.
vs Temperature Test
4-15, Frequency Stability vs Omit test. Frequency shifts are small in a normal lab
Line Voltage Test environment.
4-16. Frequency Stability vs Omit test. RF oscillator well buffered from external
Load, Level, and Mode loading. FM offset null constant under
Test normal lab environment.
4-17. Harmonics Test None
4-18. Sub-harmonics and Non- Omit test. No mechanism for generation of spurious
harmonic Spurious Test signals except counter, which is heavily
shielded and filtered.
4-19. Single Sideband Phase None
Noise Test
4-20. Single Sideband Broad- None
band Noise Floor Test
4-21. Residual AM Test Omit step 4. Normally within specification for 300 Hz
to 3 kHz bandwidth if within specification
for 20 Hz to 20 kHz bandwidth.
4-22. Residual FM Test Omit steps 6 Normally within specification for 300 Hz
and 7. to 3 kHz bandwidth if within specification
for 20 Hz to 20 kHz bandwidth.
4-23. Output Level Accuracy None
Test (Abbreviated)
4-24. Output Level Accuracy Omit test. Most useful ranges checked by abbreviated
Test (Complete) test.
4-25. Output Level Flatness None
Test
4-26. Output Impedance Test
(In Band)
Omit one test. A condition that is out of specification will
4-27. Output Impedance Test usually show on both tests.

(Out of Band)
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Table 4-2. Recommended Test Abridgements (2 of 3)

Para. Performance Test Alteration Remark
No.
4-28. Auxiliary Output Test Omit test. Auxiliary output a secondary function.
4-29. Output Leakage Test Omit step 5, The 400 MHz amplifier bandwidth is ade-
and use 400 MHz | quate to check leakage over the output
amplifier to range of 0.5 to 512 MHz.
check to
512 MHz in step
4.
4-30. Internal Modulation Omit test. Exactness of modulation frequency not
Oscillator Test critical for most applications.

4-31. Internal Modulation Omit test. Excessive distortion will usually manifest
Oscillator Distortion itself in AM and FM distortion tests.
Test (Opt 001)

4-32. AM 3 dB Bandwidth Omit test. Accuracy at most often used frequencies
Test check in AM sensitivity test.

4-33. AM Distortion Test None

4-34. AM Sensitivity and Omit step 8, but A spot check of meter accuracy is usually
Accuracy Test check meter in adequate.

steps1to7.

4-35. Peak Incidental Phase Omit test. Test requires access to inside of instrument.

Modulation Test Specification does not normally degrade
with time.

4-36. Pulse Modulation Test Omit steps 7 to Performance usually improves at the higher
9. frequencies.

Pulse On/Off Ratio Test Omit step 4. Performance usually improves at the lower

frequencies.

4-38. FM 3 dB Bandwidth Test Omit test. Accuracy at most often used frequencies
checked in FM Sensitivity test.

4-39. FM Distortion Test None.

4-40. FM Sensitivity and Accur- Omit steps 6 to A spot check of meter accuracy is usually

acy Test 9, but check adequate.
meter in steps
1to5.

4-41. Incidental AM Test Omit test. Incidental AM usually of secondary impor-
tance and FM sensitivity test will usually
show conditions that are out of specification
(i.e., the first order sidebands will be uneven).
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Table 4-2. Recommended Test Abridgements (3 of 3)

Para. Performance Test Alteration Remark
No.

Counter External Sensi- Omit steps 3 and Performance usually improves at lower
tivity Test 4. frequencies.

4-43. Internal Reference None
Accuracy Test

4-44, Internal Reference Drift Omit test. Drift is small in a normal lab environment.
Rate (Stability) Test

4-45, Phase Lock Restabiliza- Omit test. Frequency error during the short lock

tion Time Test

acquisition time usually not significant.
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SECTION V
ADJUSTMENTS
5-1. INTRODUCTION repaired fuses and the short-circuiting of fuseholders
must be avoided.
5-2. This section describes adjustments required to

return the Model 8640B Signal Generator to peak
operating condition when repairs are required. Included
in this section are test setups, and check and adjustment
procedures. Removal and replacement procedures are
given on the alphabetic service sheets (after the
schematics in Adjustment location
photographs are given on the last foldout in Section VIII
5-3. SAFETY CONSIDERATIONS

5-4. Although this instrument has been designed in
accordance with international safety standards, this
manual contains information and warnings which must
be followed to ensure safe operation and to retain the
instrument in a safe condition (see Sections Il and IlI).
Service and adjustments should be performed only by
qualified service personnel.

WARNING

Any interruption of the protective
(grounding) conductor inside or outside
the instrument or disconnection of the
protective earth terminal is likely to
make the apparatus dangerous.
Intentional interruption is prohibited.

5-5. Any adjustment, maintenance, and repair of the
opened instrument under voltage should be avoided as
much as possible and, when inevitable, should be
carried out only by a skilled person who is aware of the
hazard involved. The opening of covers or removal of
parts, except those to which access can be gained by
hand, may expose live parts, and also accessible
terminals may be live.

5-6. Capacitors inside the instrument may still be
charged even if the instrument has been disconnected
from its source of supply.

5-7. Make sure that only fuses with the required rated
current and of the specified type (normal blow, time
delay, etc.) are used for replacement. The use of

5-1

5-8. Whenever it is likely that the protection has been
imparied, the instrument must be made inoperative and
be secured against any unintended operation.

5-9. TEST EQUIPMENT REQUIED

5-10.[ Tables 1-P and 1-3 ¢ontain a list of test equipment
and test accessories required in the adjustment
procedures. In addition, the tables contain the required
minimum specifications and a suggested manufacturer's
model number.

5-11. Pozidriv Screwdrivers

5-12. Many screws in the instrument appear to be
Phillips, but are not. To avoid damage to the screw
slots, Pozidriv screwdrivers should be used.

5-13. Blade Tuning Tools

5-14. For adjustments requiring a non-metallic metal-
blade tuning tool, use the J.F.D. Model No. 5284 (HP
8710-1010). In situations not requiring non-metallic
tuning tools, an ordinary small screwdriver or other
suitable tool is sufficient. No matter what tool is used,
never try to force any adjustment control in the
generator.  This is especially critical when tuning
variable slug-tuned inductors, and variable capacitors.

5-15. Service Aids

5-16. Spare Parts Kit. The HP 08640-60095 Spare
Parts Kit contains miscellaneous mechanical spare parts
for the generator such things as nuts, bolts, screws and
washers.

5-17. Extender Board. An extender board is supplied
with the generator that can be used to extend all circuit
plug-in boards (except the A10A2 RF Divider Assembly
and the Al12 Rectifier Assembly). The RF Divider
Assembly is self-extending just remove the riser board
and insert the Divider Assembly into the riser's socket.
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5-18. Wrench. A wrench is supplied with the generator.
One end fits the SMC connectors used on the
generator's RF cables, the other end fits another
common size SMC connector which may be used in
servicing the instrument.

5-19. FACTORY SELECTED COMPONENTS
5-20. | Table 5-1|contains a list of factory selected

components by reference designation, basis of
selection, and schematic diagram location. Factory

selected components are designated by an asterisk (*)
on the schematic diagrams in_Section VIII
5-21. The following information supplements|Table 5-1

a. ABA1R4 Selection. If ABA1U5 has been
replaced and counter external sensitivity is not within
specification, select ABA1R4 as follows:

1. Set COUNTER MODE to EXT 0-10 or EXT O-
550.

2. Measure dc voltage at ABA1US pins 1 and 14.

3. Select a value of resistance that will bring dc
voltage at pin 14 to within 10% of voltage at pin
1.

b. Al0A2R6-8, R12-14, and R18-20 Selection.
If A26U2 (Service Sheet 12) has been replaced, check
second harmonic level (at RF output jack) on the
following bands: 128-256 MHz, 64-128 MHz, and 32-64
MHz. If second harmonic level is out of specification,
increase affected band's divider output attenuation until
second harmonic level is within specification. The
following table indicates correct values of resistance for
3 to 6 dB of attenuation (change attenuation in 1 dB
steps).

Band (RANGE) Resistors (A10A2)
128 - 256 MHz R6 R7 R8
64 - 128 MHz R12 R13 R14
32 - 64 MHz R18 R19 R20
Attenuation Resistance
3dB 17.8W | 287W 287W
4 dB 23.7W | 237W 237W
5dB 31.6W | 178W 178W

5-2
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c. To change attenuation, change all three
resistors associated with the band that's out of
specification. For example, if 64-128 MHz band's
second harmonic is too high, then R13, R12, and R14
will have to be changed. Change attenuation in 1 dB
steps (e.g., to change their attenuation to 5 dB, change
R13 to 31.6W, R12 to 1782, and R14 to 178W.)

NOTE

Attenuation should be no higher than
necessary to bring a band's second
harmonic within specification.
Excessive attenuation may reduce
maximum RF output level below +19
dBm.

d. A26A3C3, C4, C5 and C6 Selection.
Capacitors may or may not be used; their values are
always 0.22 pF. Select as follows:

1. Set AM switch to PULSE, FREQUENCY
RANGE to 256-512 MHz, and RF ON/OFF to
ON.

2. Connect a spectrum analyzer to MOD OUTPUT
JACK, A26A3J1.

3. Check from 256 to 512 MHz
FREQUENCY TUNE across band).
should always be below -58 dBm.

4. Add or remove capacitors across diodes as
necessary to keep signals below -58 dBm.

(tune
Signals

Table 5-1. Factory Selected Componentst

(1 of 2)
Component | Service | Range of Basis of Selection
Sheet Values

ASAIR4 18 | 25KWW | Seeparagraph5-21|
Select for anindica-
tion on counter with
100 mviims applied
to COUNTER IN-
PUT.

ALOAZRGS, 11 Se¢ paragraph 5-21]

R12-14, and

R18-20

T See backdating|_Tables 7-1 and 7-2.
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Table 5-1. Factory Selected Componentst [Section VIl lindicates that an adjustable circuit is not
(2 of 2) operating correctly.  Perform the adjustments after
repairing or replacing the circuit. The required
Service | Range of adjustments are specified in Allow the
Component Sheet Values Basis of Selection instrument to warmup one hour before making any
adjustment.
AR " 215t [} Secparaaph 527 5-24 After making the adjustments, perform the
(Option 001) 316ohms iﬁgfgﬁ?ﬂn performance tests (found in[Section IV) specified in the
with distortion table. In general, if any casting was opened (or any RF
analyzer connected connectors removed) during a repair, the Output
to front panel Leakage Test should be performed. Performance tests
outputjack. Ois- should also be made for any assembly that had a
tortion should not component changed, even if the changed component
be o lowthat was not defective. The power supplies should be
amplitude stability checked whenever an assembly has been repaired.
ispoor at 20 Hz.)
A26A3C3, 12 [ 022pF 2 NOTE
C4,C5,C6

t See backdating,|Tables 7-1land[7-2/

5-22. POST-REPAIR TEST AND ADJUSTMENTS

can also be used for
troubleshooting. If the generator failed
one or more performance tests, cross-
referencing to the associated assembly
or circuitry will often indicate the source
of the failure.

5-23. The adjustments in this section should be
performed when the troubleshooting information in

5-3
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Table 5-2. Post-Repair Test and Adjustments (1 of 4)

Assembly Repaired

Performance Tests

Adjustments

Al Output Level Assy

Harmonics Test (4-17)

Output Level Accuracy Test
(4-23 or 4-24)

Output Level Flatness Test
(4-25)

Output Impedance Tests
(4-26 and 4-27)

Output Leakage Test (4-29)

Check power supply voltages
(5-25)

Output Level Knob Adjust-
ment (5-30)

Output Level Vernier and
Meter Adjustment (5-31)

A2 Meter Switch/Detector
Assy

A4 Meter/Annunciator Drive
Assy

Panel Meter M1

Output Level Accuracy Test
(upper 2 ranges only)
(4-24 or 4-25)

AM Sensitivity and Accuracy
Test (meter only) (4-34)
FM Sensitivity and Accuracy
Test (meter only) (4-40)

Check power supply voltages
(5-25)
Meter Adjustments (5-28)

A3 RF Oscillator Assy

Frequency Range Test
(256-512 MHz only)
(4-11)

Frequency Accuracy and Fine

Tune Test (fine tune only)
(4-12)

Frequency Stability Tests
(4-13, 4-14, 4-15, and
4-16)

Harmonics Test (4-17)

Single Sideband Phase Noise
Test (4-19)

Residual FM Test (4-22)

Output Level Flatness Test
(256-512 MHz only)
(4-25)

Output Leakage Test (4-29)

FM Distortion Test (4-39)

FM Sensitivity and Accuracy
Test (4-40)

Phase Lock Restabilization
Time Test (check only that
phase lock operates) (4-45)

Check power supply voltages
(5-25)
V1 Pot Adjustment (5-35)

V7 Voltage Adjustment
(5-36)

Preliminary FM Adjustments
(if necessary) (5-38)

FM Linearity Adjustment
(if necessary) (5-39) (5-44)

FM Sensitivity Adjustment
(if necessary) (5-40)

RF Oscillator End Stop
Adjustment (if necessary)
(5-42)

RF Oscillator Output Power
Adjustment (if necessary)
(5-43)

5-4
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Table 5-2. Post-Repair Tests and Adjustments (2 of 4)

Assembly Repaired

Performance Tests

Adjustments

A5 FM Amplifier Assy
A7 FM Shaping Assy

FM 3 dB Bandwidth Test
(4-38)

FM Distortion Test (4-39)

FM Sensitivity and Accuracy
Test (omit meter check)
(4-40)

Check power supply voltages
(5-25)

Preliminary FM Adjustments
(5-38)

FM Linearity Adjustment
(5-39) (5-44)

FM Sensitivity Adjustment
(5-40)

A6 Annunciator Assy

None

None

A8 Counter/Lock Assy

Operator's Checks|(Figure 3-4)
Frequency Accuracy and Fine

Tune Test (accuracy only)
(4-12)

Frequency Stability Tests
(4-13, 4-14, 4-15, and 4-16)

Sub-Harmonics and Non-
Harmonic Spurious Test
(4-18)

Output Leakage Test (4-29)

Counter External Sensitivity
Test (4-42)

Internal Reference Accuracy
Test (4-43)

Internal Reference Drift
Rate (Stability) Test
(4-44)

Phase Lock Restabilization
Time Test (4-45)

Check power supply voltages
(5-25)

Internal Reference Frequency
Adjustment (if necessary)
(5-41)

A9 Peak Deviation and
Range Switch Assy

Operator's Checks|[(Figure 3-4)
FM Sensitivity and Accuracy

Test (4-40)

Check power supply voltages
(5-25)

Peak Deviation and Range
Switch Adjustment (if
necessary) (5-33)

Range Switch Adjustment
(5-34)

Preliminary FM Adjustments
(if necessary) (5-38)

FM Linearity Adjustment
(if necessary) (5-39) (5-44)

5-5
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Table 5-2. Post-Repair Tests and Adjustments (3 of 4)

Assembly Repaired

Performance Tests

Adjustments

A9 Peak Deviation and Range
Switch Assy (Cont'd)

FM Sensitivity Adjustment
(if necessary) (5-40)

A10 Divider/Filter Assy

Frequency Range Test (4-11)

Harmonics Test (4-17)

Output Level Flatness Test
(4-25)

Output Leakage Test (4-29)

Check power supply voltages
(5-25)
Range Switch Adjustment
(if necessary) (5-34)
V7 Voltage Adjustment (5-36)
RF Filter Adjustment
(if necessary) (5-37)

Al1l Fixed-Frequency
Modulation Oscillator
Assy

or

Al1l Variable-Frequency
Modulation Oscillator
Assy (Option 001)

Internal Modulation Oscillator
Test (4-30)

Internal Modulation Oscillator
Distortion Test (Option 001
only) (4-31)

Check power supply voltages
(5-25)

Fixed Frequency Modulation
Oscillator Adjustment
(5-26)

or

Variable-Frequency Modulation
Oscillator Adjustment
(5-27)

A12 Rectifier Assy

A13 Modulation/Metering
Mother Board Assy

Al14 Line Power Module

A15 Riser Assy

A17 Power Supply
Mother Board Assy

A20 +5.2V and +44.6V
Regulator Assy

A22 +20V and -20V
Regulator Assy

A24 Series Regulator
Socket Assy

Frequency Stability vs Time
Test (4-13)

Frequency Stability vs Line
Voltage Test (4-15)

Residual FM Test (4-22)

Internal Reference Drift
Rate (Stability) Test
(4-44)

Power Supply Adjustments
(5-25)

Al16 Fan Motor Assy
A18 -5.2V Regulator and
Fan Driver Assy

Residual FM Test
(4-22)

Power Supply Adjustments
(5-25)

5-6
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Table 5-2. Post-Repair Tests and Adjustments (4 of 4)

Assembly Repaired

Performance Tests

Adjustments

A26 AM/AGC and RF Amplifier
Assy

Harmonics Test (4-17)

Residual AM Test (4-21)

Output Level Accuracy Test
(4-23 or 4-24)

Output Level Flatness Test
(4-25)

Output Impedance Test
(4-26 and 4-27)

Auxiliary Output Test (4-28)

Output Leakage Test (4-29)

AM 3 dB Bandwidth Test
(4-32)

AM Distortion Test (4-33)

AM Sensitivity and Accuracy
Test (4-34)

Peak Incidental Phase Modulation
Test (4-35)

Pulse Modulation Test (4-36)

Pulse On/Off Ratio Test (4-37)

Incidental AM Test (4-41)

Check power supply voltages
(5-25)

RF Detector Offset Adjust-
ment (5-29)

Output Level Vernier and
Meter Adjustment (5-31)

AM Sensitivity Adjustment
(5-32)

5-7
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ADJUSTMENTS

5-25. POWER SUPPLY ADJUSTMENTS
REFERENCE:

Service Sheets 22 and 23.
DESCRIPTION:

A digital voltmeter is used to check the power supply voltages. They are then adjusted for the correct voltage. This
procedure should be performed before making any other adjustment.

EQUIPMENT:
Digital VOIIMELEr ... HP 3480B/3484A

PROCEDURE:

1. Set LINE switch to ON. The fan should run and five LED's located on power supply boards (A18, A20, and A22)
should be lit.

2. Connect DVM to each of the test points listed below. The voltages should be within the tolerances shown; if not,
adjust appropriate resistor for a reading within the indicated tolerances.

Test Point Adjust Voltage Level
-5.2v Al18TP5 A18R2 -5.200V + 10 mV------ *
+5.2V A20TP10 A20R16 +5.200V + 10 mV-----
+20V  A22TP4 A22R7 +20.000V £10 mV-----**
-20V A22TP9 A22R19 -20.000V £10 mV------ ok
+44.6V A20TP4 A20R8 +44.600V £100 mV----

* For ambient temperatures other than 25 c. modify the voltage level setting by -4.2 mV/ C.

= perform FM CAL adjustment (paragraph 5-38./step 8) and time base adjustment (paragraph 5-41).

** Perform VARACTOR BIAS adjustment [paragraph 5-38| step 12).

5-26. FIXED-FREQUENCY MODULATION OSCILLATOR ADJUSTMENT
REFERENCE:

Service Sheet 9.

DESCRIPTION:

A digital voltmeter is used to monitor the audio oscillator's output while setting its level. The AUDIO OUTPUT LEVEL
dial is also adjusted.

5-8
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ADJUSTMENTS

5-26. FIXED-FREQUENCY MODULATION OSCILLATOR ADJUSTMENT (Cont'd)

EQUIPMENT:

Digital VOIIMETEr ... HP 3480B/3484A
600 Ohm Feedthrough ..., HP 11095A

PROCEDURE:

1. Connect DVM, to AlITP3 (AM out). Set Signal Generator's controls as follows:

A e INT
MODULATION FREQUENCY ....coiiiiiiiiiiiiiiiii e 1000 Hz
[ A TP PPP PRSPPI OFF
AUDIO OUTPUT LEVEL ...ouuiiiiiiiiiiii e Full cw

2. Adjust OSC LEVEL adjustment, AlIR6, for a 840 +10 m Vrms reading on DVM at AllITP3.

3. Connect DVM, through 600 ohm feedthrough, to AM OUTPUT. Set AUDIO OUTPUT LEVEL to 100 m Vrms as
read on DVM. The AUDIO OUTPUT LEVEL dial should read 100 m Vrms. If it does not, loosen setscrews on
knob and align knob so that it does.

4. Set MODULATION FREQUENCY to 400 Hz. Set AUDIO OUTPUT LEVEL fully cw. The DVM should read > 1
vrms.

1Vrms

5-27. VARIABLE-FREQUENCY MODULATION OSCILLATOR ADJUSTMENT (OPTION 001)
REFERENCE:

Service Sheet 9A.

DESCRIPTION:

A digital voltmeter and a frequency counter are used to monitor output voltage and frequency while adjusting the
oscillator. The MODULATION FREQUENCY dial and the AUDIO OUTPUT LEVEL dial are adjusted.

EQUIPMENT:
Digital VOIIMELEr ... HP 3480B/3484A
FrequenCy COUNTET ..o HP 5327C
600 Ohm Feedthrough ..., HP 11095A
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ADJUSTMENTS

5-27. VARIABLE-FREQUENCY MODULATION OSCILLATOR ADJUSTMENT (OPTION 001) (Cont'd)

PROCEDURE:
1. Check that modulation oscillator is installed with all of its covers in place.

2. If the knobs have been removed, turn MODULATION FREQUENCY vernier shaft full cw. Install frequency dial
on vernier shaft so that the gears mesh and number 200 on the dial is 10 to 20° to the left (ccw) of the cursor.
Turn MODULATION FREQUENCY switch shaft full ccw and install range knob on switch shaft so that 400 Hz
FIXED FREQUENCY position is at the cursor (top). Install vernier knob. (The knobs should not touch each
other.)

3. Turn trim capacitors A11C2 and C3 full cw.
NOTE

Turning C2 ccw decreases the output voltage while raising the frequency.
Turning C3 ccw increases the output voltage while raising the frequency.

4. Set Signal Generator's controls as follows:

A e INT
MODULATION FREQUENCY SWItCh......cccovviiiiiiiiiiii, X100
MODULATION FREQUENCY VEerINI€r........ccccccvvviiiiiiiiiiiiiii Full ccw
[ A TP PPP PRSPPI OFF
AUDIO OUTPUT LEVEL ...ouiiiiiiiiiiiii e Full cw

5. Connect DVM to OSC OUT test point, A11TP4. The DVM should read 1.6 + 0.3 Vrms.

1.3 1.9Vrms

6. Connect frequency counter to AM OUTPUT jack. The counter should read 1.8 + 0.2 kHz.

1.6 2.0 kHz

7. Set MODULATION FREQUENCY vernier full cw and adjust trim capacitors, A11C2 and C3, until voltage level at
AI11TP4 is within 0.1 Vrms of level read in step 5 and frequency at AM OUTPUT is 21 + 1 kHz.

8. Set MODULATION FREQUENCY vernier for a frequency counter reading of 2.0 + 0.01 kHz. Loosen setscrews
in gear that meshes with frequency dial gear (vernier). Rotate dial gear so that dial reads 20 (at the cursor) and
tighten setscrews in gear. The frequency counter should read 2.0 £ 0.01 kHz when dial reads 20 at the cursor.
Record voltage level at A11TP4.

9. Set MODULATION FREQUENCY vernier to 200. Adjust A11C2 and C3 until voltage level at A11TP4 is within
0.01 Vrms of level recorded in step 8 and frequency is 20.0 + 0.1 kHz.

5-10
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ADJUSTMENTS

5-27. VARIABLE-FREQUENCY MODULATION OSCILLATOR ADJUSTMENT (OPTION 001) (Cont'd)

10.

11.

12.

13.

114,

15.

16.

17.

18.

19.

Set MODULATION FREQUENCY vernier to 20. The counter should read 2.00 £ 0.01 kHz and voltage level at
A11TP4 should be within 0.01 Vrms of level recorded in step 8. Repeat steps 8 and 9 until voltage level and
frequency are correct.

Monitor voltage at AlITP4 while using MODULATION FREQUENCY switch and vernier to tune oscillator from 2
kHz to 20 kHz. The voltage level at 2 kHz (on the X100 range) should be 1.6 £ 0.05 Vrms and level at all other
frequencies should be within 0.03 Vrms of level at 2 kHz.

At 2 kHz: 1.55--------- 1.65 Vrms

All frequencies:--------- +0.03 Vrms

If level at A11TP4 is too high, reduce A11R28 by one standard value (10%); if level is too low, increase A11R28
by one standard value. Then repeat steps 8 through 11.

Set MODULATION FREQUENCY range switch to X3 K and vernier to 200 and adjust HIGH FREQ capacitor
A11C9 for a counter reading of 600 + 3 kHz.

597 603 kHz

Connect DVM to AM OUT test point, A11TP5. Set MODULATION FREQUENCY range switch to X100 and the
vernier to 20. Adjust AM-FM adjustment, A11R35, for 840 £ 10 m Vrms at A11TP5.

830 850 m Vrms

Connect DVM to the FM OUT test point, AITP3. It should read within 5 m Vrms of reading in step 14.

+5 mVvrms

Use MODULATION FREQUENCY range switch and vernier to tune oscillator across each range (except 400 and
1000 Hz FIXED FREQ). Monitor voltage level at AlITP3; the DVM should read within 10 mVrms of level noted at
20 on vernier dial from 200 Hz to 100 kHz. It should read within 20 mVrms of level noted at 20 on vernier dial
from 20 Hz to 600 kHz.

200 Hz to 100 kHz:-------=--=------- +10 mVrms

20 Hz to 600 kHz:----------------- +20 mVrms

Set MODULATION FREQUENCY range switch to X3 K and vernier to 20. Connect DVM to AM OUTPUT jack
through 600 ohm feedthrough. Adjust AUDIO LEVEL adjustment, A11R40, for 3.00 + 0.03 Vrms at the jack.

e (S — 3.03 Vrms

Set AM to OFF and FM to INT. Connect DVM to FM OUTPUT jack through the 600 ohm feedthrough. The DVM
should read 3.0 £ 0.06 Vrms.

Check that AUDIO OUTPUT LEVEL control indicates 3V when turned fully cw. |If it does not, loosen its
setscrews and adjust it so that it does; then tighten setscrews.

t Se¢ Tables 7-1 and 7-2 for backdating.
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ADJUSTMENTS

5-28. METER ADJUSTMENTS
REFERENCE:
Service Sheet 17.
DESCRIPTION:
The panel meter is mechanically zeroed. The meter circuitry is then adjusted at zero and full scale.
EQUIPMENT:
Digital VOIIMETEr ..o HP 3480B/3484A

PROCEDURE:

1. With LINE switch set to OFF, place Signal Generator in its normal operating position (e.g., if its normal operating
position is tilted up with the tilt stand locked down, place it that way).

2. Adjust mechanical zero adjustment screw on panel meter clockwise for a zero meter reading. Then turn screw
slightly counterclockwise to free mechanism from adjusting peg.

3. Set generator's controls as follows:

MELEN FUNCHION ....ecii e e e ean FM
RPN OFF
MODULATION FREQUENCY ..ottt 1000 Hz
PEAK DEVIATION ...ttt e et e et e e st eeaaas 10 kHz
PEAK DEVIATION VEIMIET .. .cuiiiiieiie ettt Full ccw
RANGE ......oe e 2 -4 MHz
LIN E oot e e ON

4. Connect DVM to DC OUT test point (A2TP2) on A2 Meter Switch/Detector Assembly. Adjust DET OFFSET pot
(A2R5) for 0 Vdc + 1 mVdc at A2TP2.

5. Connect DVM to MTR ADJ test point (A4TP1) on A4 Meter Annunciator Drive Assembly. Adjust DRIVER
OFFSET pot (A4R10) for 0 Vdc + 1 mVdc at AATP1.

6. Set FM to INT. Adjust PEAK DEVIATION vernier clockwise until DVM reads 9.766 Vdc at A4TP1. Then adjust
F.S. METER pot (A4R19) for a full scale reading (10 on the 0-10 scale) on the panel meter.

5-29. RF DETECTOR OFFSET ADJUSTMENT
REFERENCE:
Service Sheets 12 and 13.
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ADJUSTMENTS
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5-29. RF DETECTOR OFFSET ADJUSTMENT (Cont'd)
DESCRIPTION:
A digital voltmeter is used to set the proper offset voltage out of the RF detector.

EQUIPMENT:

Digital VOIIMETEr ..o HP 3480B/3484A

PROCEDURE:

1. Connect DVM to DET test point, A26A1TP1, and set Signal Generator's controls as follows:

COUNTER MODE: EXPAND ..ottt
LOCK e it
SOUICE . et

AV e

[ PPN

RANGE ... 32 - 64 MHz

FREQUENCY TUNE... ..ottt i e et e et e e et eeaeas

R ONJOF . ..o e e

2. Set AGC Switch, A26A4S1, to off. Adjust Detector Adjust pot, A26A1R11, for -61 +2 mVdc at DET test point.

3. Set AGC switch to on and set front panel RF ON/OFF switch to ON.

4. Perform Output Level Vernier and Meter Adjustment,|paragraph 5-31|

5-30. OUTPUT LEVEL KNOB ADJUSTMENT

REFERENCE:

Service Sheets 13 and 16.

DESCRIPTION:

The RF attenuator knob is set, and the vernier voltage is monitored with a digital voltmeter and the vernier pot is
adjusted. Then the vernier cursor is set. This procedure should be performed whenever the OUTPUT LEVEL knobs

have been removed.

EQUIPMENT:

Digital VOIIMETEr ... HP 3480B/3484A
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ADJUSTMENTS

5-30. OUTPUT LEVEL KNOB ADJUSTMENT (Cont'd)

PROCEDURE:

1. Set Signal Generator's controls as follows:

MeEtEr FUNCHION ...t e een LEVEL
COUNTER MODE: EXPAND ..ottt Off
10 1 O PP PR PPN Off
S0 10 (o = T PPN INT
AV e OFF
Ve OFF
RANGE ... 32 - 64 MHz
FREQUENCY TUNE ..ottt e e e et eeaeas 50 MHz
OQUTPUT LEVEL ..ottt As specified
R ONJOFF e ean ON

2. Set OUTPUT LEVEL RF attenuator knob one position ccw from full cw so that +13 dBm is in line with top edge of
white cursor range on front panel. If it does not line up, loosen knob's setscrews and align it. (The attenuator
and vernier knobs should not touch each other.)

3. Loosen setscrew in brass gear at rear of Al Output Level Assembly.

4. Set OUTPUT LEVEL vernier full cw. Using DVM, note voltage at VERN test point, A1A1TP1, on A1Al RF
Vernier Assembly. It should be approximately 2 volts.

5. Adjust OUTPUT LEVEL vernier for half the voltage (at the VERN test point) noted in step 4 £20 mV.

6. Without moving vernier, turn brass gear shaft until cursor points to +7.5 dBm on dial. Tighten setscrew in brass
gear.

7. Perform the Output Level Vernier and Meter Adjustment,[paragraph 5-31|

5-31. OUTPUT LEVEL VERNIER AND METER ADJUSTMENT

REFERENCE:

Service Sheets 12 and 16.

DESCRIPTION:

The RF level accuracy for the upper OUTPUT LEVEL attenuator ranges is measured with a power meter and the
generator's output level and panel meter are adjusted at +13 dBm. For the lower ranges, a reference signal is
established on a spectrum analyzer display, the Sighal Generator's OUTPUT LEVEL switch and the spectrum analyzer's
vertical scale log reference level control are stepped together, and any amplitude variations at -67 and -97 dBm are
measured on the analyzer's display. An RF attenuator and amplifier at the RF OUTPUT are adjusted for analyzer
compatibility and best sensitivity.
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5-31. OUTPUT LEVEL VERNIER AND METER ADJUSTMENT (Cont'd)

This procedure uses an IF substitution technique in which the spectrum analyzer's IF is the standard. The IF step
The IF step accuracy can be checked using the above technique by
comparing a lab calibrated attenuator (such as HP Model 355D Option H36) with the IF step control at the frequency of

accuracy should be within +0.2 dB overall.

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

NOTE

1. Check that the Output Level Knob Adjustment (5-30), the RF Detector Offset Adjustment (5-29), and
the Meter Adjustments (5-28) are correct before performing this adjustment.

2. After making meter adjustments which are accessible only from the bottom of the instrument, check
the adjustment with the instrument in its normal operating position.

20dB
10 dB STEP
ATTENUATOR AMPLIFIER
e DOUBLE SHIELDED
o 99 CABLE

;@0@0@06 @@- (R)kFJTFUT INPUJ QUTPUT
-—

£

EQUIPMENT:

Rf
INPUT

L,
_—— g Sol
I‘STEPE" ?/POWER SPECTRUM ANALYZER
METER

| 5 e
DOUBLE SHIELDED DEOROIE
srera | CABLE = .O ©®
| (?@F cocao || (@ ® @ °
I POWER * 0000 [ — —

SENSOR
| .

Figure 5-1. Output Level Vernier and Meter Adjustment Test Setup

Spectrum ANAIYZEr........coi i HP 141T/8552B/8553B

POWEE IMBLET ...t e e HP 435A

POWEE SENSOT ... HP 8481A

20 dB AMPIIFIEE cooviiiiiiiiiiiiii . HP 8447A

Double Shielded Cable (3 required)..........ccouuueiiiiiiiiiiiiiiiiiieeieeees HP 08708-6033
NOTE

An HP Model 432A Power Meter with a Model 478A Thermistor Mount can be used for this test.
However, a 10 dB attenuator, such as the Model 8491A OPT 10, must be used with the mount. This will
slightly degrade measurement accuracy.
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ADJUSTMENTS

5-31. OUTPUT LEVEL VERNIER AND METER ADJUSTMENT (Cont'd)

PROCEDURE:

1.

10.

Connect equipment as shown in|Figure 5-1 hfter setting Signal Generator's controls as follows:

MeEtEr FUNCHION ...t e een LEVEL
COUNTER MODE: EXPAND ..ottt Off
10 1 O PP PR PPN Off
S0 10 (o = T PPN INT
AV e OFF
Ve OFF
RANGE ... 32 - 64 MHz
FREQUENCY TUNE ..ottt e e e et eeaeas 50 MHz
OQUTPUT LEVEL ..ottt As specified
R ONJOFF e ean ON

Set OUTPUT LEVEL switch one step ccw from full cw; turn OUTPUT LEVEL vernier until the cursor lines up with
the top edge of the white cursor range (i.e., for +13 dBm read on OUTPUT LEVEL switch cursor).

Adjust LVL adjustment, A26A4R1, for a +13 dBm reading on power meter. Adjust MET adjustment, A26A4R12,
for a +13 dBm indication on generator's panel meter (+3 dB reading on meter).

Set OUTPUT LEVEL switch three steps ccw to -17 dBm. Adjust vernier for a -17 dBm reading on power meter.

Disconnect power meter from generator and connect step attenuator, amplifier, and spectrum analyzer to RF
OUTPUT.

Set step attenuator to 30 dB. Set spectrum analyzer's center frequency controls to 50 MHz (stabilizer on),
resolution bandwidth to 10 kHz, frequency span per division (scan width to 5 kHz, input attenuation to 0 dB),
display smoothing (video filter) to 100 Hz, and log/linear display switch to 2 dB log. Set the reference level
switch for a -10 dBm reference level at the top graticule line on the display; adjust the reference level vernier to
place the signal to the display's fifth horizontal graticule line.

Set generator's OUTPUT LEVEL switch to -47 dBm (i.e., 3 steps ccw). Set analyzer's reference level switch to -
40 dBm and note signal level on display (i.e., the difference between the signal level and the fifth horizontal
graticule line).

Set step attenuator to O dB; reset analyzer's reference level switch to -10 dBm and adjust analyzer's reference
level vernier for the same signal level noted in step 7.

Set generator's OUTPUT LEVEL switch to -67 dBm; set analyzer's reference level switch to -30 dBm and adjust
generator's OUTPUT LEVEL vernier to set signal on analyzer's display to the fifth horizontal graticule line (to the
same place it was set in step 6).

Adjust the 10 2 V adjustment, A1AIR5, for a -67 dBm indication on generator's panel meter (+3 dB reading on
meter).
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ADJUSTMENTS

5-31. OUTPUT LEVEL VERNIER AND METER ADJUSTMENT (Cont'd)

11. Set generator's OUTPUT LEVEL switch to --97 dBm. Set analyzer's reference level control to -60 dBm. Adjust
OUTPUT LEVEL vernier to set signal on analyzer's display to the fifth horizontal graticule line (to the same place
it was set in step 6). Adjust the 1 2 V adjustment, A1A1RG6, for a -97 dBm indication on generator's panel meter
(+3 dB reading on meter).

12. Perform AM Sensitivity Adjustment,[paragraph 5-32] if repairs have been made to the A26 AM/AGC and RF
Amplifier Assembly.

5-32. AM SENSITIVITY ADJUSTMENT

REFERENCE:

Service Sheet 14.

DESCRIPTION:

AM sensitivity is adjusted while comparing the actual amount of amplitude modulation to the level of the input modulating
signal. A spectrum analyzer is used to measure the actual modulation. The analyzer is used with zero frequency span at
the carrier frequency. A DVM is used to measure the ac and dc voltages at the analyzer's vertical output, and the dc

value of the carrier is set to 282.8 mVdc; the rms value of the modulation is then a very accurate measure of AM percent
(% AM is 1/2 the ac voltage in mVrms).

EQUIPMENT:
SPECtrUM ANAIYZEN ......uiiiiiiiiiii e e HP 141T/8552B/8554B
Digital VOIIMETEr ... HP 3480B/3484A
TSt OSCIIALON. ...ttt e eeeees HP 652A
Calibrated Step AtteNUALOr ............iiiiieiiieiiiiie e HP 355D OPT H36
CALIBRATED STEP
SPECTRUM ANALYZER ATTENUATOR
INPUT
aoooo .@ @ @ :)/S?;\IJ%’AL TEST OSCILLATOR MODEL 86408
0000 | — — — C [E]
@ o Q = -
(STEP 2} 3 ] o¢ o@g@e@o@ @ @
DIGITAL VOLTMETER Y o BuTPUT
— = - OuUTPUT INPUT
‘Lc::: 000 J s -
’ 22 - wp-u-r

Figure 5-2. AM Sensitivity Adjustment Test Setup
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ADJUSTMENTS

5-32. AM SENSITIVITY ADJUSTMENT (Cont'd)

PROCEDURE:

1. Connect equipment as shown in[Figure 5-2 after setting Signal Generator's controls as follows:

MELEE FUNCLION ...ttt e e e e e e et e e e aaeeees AM
COUNTER MODE: EXPAND .....cccotiiiiiiiiiiiiiiiii Off
LOCK .. Off
ST 10 (o] < PP INT
AT AC
MODULATION ...t Full cw
FM OFF
RANGE ... 256 - 512 MHz
FREQUENCY TUNE ...ttt 512 MHz
OUTPUT LEVEL ...ccoiiiiiiiiiiiiiiiiiii -27 dBm
.................................................. (switch 5 steps ccw from full cw, vernier full cw)
RE ON/OFF ... ON

2. Set test oscillator for a 1 kHz, 353.6 mVrms signal as, read on DVM (50% AM). Disconnect DVM from test
oscillator (leave oscillator connected to generator). Connect the DVM to spectrum analyzer's vertical output. Set
calibrated step attenuator to O dB.

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 512 MHz signal on the display. Set frequency span per division to 0 Hz and display
smoothing (video filter) to 10 kHz. Peak the trace on the display with center frequency controls; set trace to
center of display with reference controls.

NOTE

Step 4 measures the analyzer's dc offset (Voff) and must be performed to ensure the accuracy of this

test. However if “off for the analyzer being used has recently been measured and noted, skip step 4 and
go on to step 5 (and eliminate the calibrated step attenuator from the test setup).

4. Measure analyzer's dc offset (Voff) by performing steps "a" through "f".

a. Set generator's controls as follows:

MeEtEr FUNCHION ....etiii e e ean LEVEL
N TR OFF
RANGE ..ot 2 -4 MHz
FREQUENCY TUNE .....outiiiiiiiii ettt 3 MHz

b. Set analyzer's center frequency controls to 3 MHz.
c. Adjust analyzer's reference level controls for -500 mVdc indicated on DVM (VDET 1)-

d. Set step attenuator to 20 dB. Note DVM reading (VDET 2)-
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ADJUSTMENTS

5-32. AM SENSITIVITY ADJUSTMENT (Cont'd)
e. Calculate Voff where

VDET 2*VDET 1
V
off=
la
and a = "RF 2/"RF 1 (i.e., a = attenuation; for 20 dB it is 0.1).

therefore

VDET 2 + 50 mVdc
Vv
off =

0.9

f. Reset step attenuator to 0 dB, Signal Generator as specified in step 1, and spectrum analyzer as specified
in step 3.

5. To calibrate spectrum analyzer for percent of AM measurement, use analyzer's reference level controls to set -

282.8 mV + "off at vertical output (as measured on the DVM). For example, if Voff is +50.0 mV, then set -282.8
mV + (+50.0 mV) or -232.8 mV at vertical output. (Check that trace is peaked on analyzer display.)

6. Set DVM to measure mVrms (ac only). Adjust % AM adjustment, A26A2R19, for a DVM indication of 100
mVrms.

5-33. PEAK DEVIATION AND RANGE SWITCH ADJUSTMENT

REFERENCE:

Service Sheets 6, 7, and 8.

DESCRIPTION:

The switches are adjusted so that the FM gain switch (i.e., A9S3, the switch that is controlled by both the peak deviation
and the frequency range switch) is correctly positioned. This procedure should be performed whenever the A9 assembly

has been disassembled.

PROCEDURE:

1. Set RANGE and PEAK DEVIATION switches full cw. Loosen setscrews in the knobs and position RANGE switch
knob so that 512 - 1024 MHz is under the cursor on front panel. Position PEAK DEVIATION switch knob so that
5.12 MHz is under the cursor on front panel. Tighten setscrews.
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5-33. PEAK DEVIATION AND RANGE SWITCH ADJUSTMENT (Cont'd)

2. Loosen locking screw on gain switch (A9S3) shaft (see exploded view ip_Section VIII). Rotate shaft until rotor
tang on the front of the front wafer (A9S3AF-31/2) is centered under clip with 94 wire (white-yellow). Tighten
locking screw.

3. Rotate RANGE and PEAK DEVIATION switches through all of their positions (one at a time). Check that tang is
adequately centered under all of the clips when they are approached from either direction (there is some
backlash). If not, readjust the shaft until it is.

4. Perform Range Switch Adjustment| paragraph 5-34|

5-34. RANGE SWITCH ADJUSTMENT

REFERENCE:

Service Sheet 1

DESCRIPTION:

0.

The frequency at RF OUTPUT is monitored with a frequency counter. The divider/filter cams are positioned so that the
frequency at RF OUTPUT agrees with the frequency indicated on the generator's readout. The RANGE switch knob is
then set to the correct range. This procedure should be performed whenever the A9 assembly or the A10 assembly has
been removed or replaced.

EQUIPMENT:

PROCEDURE:

FrequenCy COUNTET........coou e HP 5327C

1. Connect frequency counter high frequency input to RF OUTPUT. Set Signal Generator's controls as follows:

2. Monitor

COUNTER MODE: EXPAND ..ottt Off
10 1 O PP PR PPN Off
S0 10 (o = T PPN INT
N Y TP PPPRN OFF
Ve OFF
RANGE ... e Full ccw
FREQUENCY TUNE .....cooiiiiiiii et e e et e e 0.5 MHz
OQUTPUT LEVEL ...cun e +13 dBm
R ONJOFF e ean ON

output frequency with frequency counter. Loosen shaft coupling between RANGE switch and
divider/filter cams. Rotate cam side of shaft until frequency counter reading agrees with frequency indicated on
generator's output frequency display (i.e., to approximately 500 kHz); tighten shaft coupling.
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ADJUSTMENTS

5-34. RANGE SWITCH ADJUSTMENT (Cont'd)
3. Loosen RANGE switch knob, position it so that it indicates that the range is 0.5 - 1 MHz, and tighten it.

4. Set RANGE switch to each of its other positions (from both directions). The frequency counter should display
readings that agree approximately with generator's readout (the correct frequency counter reading for the EXT
DOUBLER 512 - 1024 MHz position is approximately 256 MHz).

5-35. V7 POT (A3R1) ADJUSTMENT
REFERENCE:

Service Sheet 5.

DESCRIPTION:

The VT pot is aligned so that it will not hit either end-stop as the FREQUENCY TUNE control is tuned through its full
range. This adjustment should be performed whenever the pot has been replaced.

CENTER TERMINAL

v POT
[;@/ CASTING SETSCREW

Mw

GEAR SETSCREW

B
CENTER TERMINAL
FIRST TEHMWAL\Q/
< &

Figure 5-3. V1 Pot Adjustment
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5-35. V1 POT (A3R1) ADJUSTMENT (Cont'd)

1. Set FREQUENCY TUNE full clockwise.

2. Tighten

the bushing and set VT pot shaft full cw.

3. Install pot with gear in casting so that center terminal (934 wire) is in line with casting setscrew (see Figure 5-

3,A).

4. Tighten

setscrews in gear (not casting setscrew).

5. Rotate the pot cw so that casting setscrew lies between first and center terminals of pot (see[Figure 5-3,B).

6. Tighten

casting setscrew.

7. Perform the VT Voltage Adjustment]paragraph 5-36I

5-36. VT VOLTAGE ADJUSTMENT

REFERENCE:

Service Sheets 5, 10, and 11.

DESCRIPTION:

This procedure should be performed whenever either the VT pot, the A3 assembly, or the A10A2 assembly has been

replaced.

PROCEDURE:

1. Set Signal Generator's controls as follows:

MELEr FUNCHION ....etiii e e e ean LEVEL
COUNTER MODE: EXPAND ....couiiiiiiieee e Off
10 1 O PP PR PPN Off
S0 10 (o = T PPN INT
N Y TP PPPRN OFF
[ PP UTRPPRN OFF
RANGE ... e 256 - 512 MHz
FREQUENCY TUNE ...ttt As specified
FINE TUNE ... oot Centered
OQUTPUT LEVEL ..o 0dBm
R ONJOFF e ean ON
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ADJUSTMENTS

5-36. VT VOLTAGE ADJUSTMENT (Cont'd)

2. Set FREQUENCY TUNE to 356 MHz approached from low frequency band end (256 MHz); adjust VT
adjustment, A3A4R2 until the relays in the A10 assembly just actuate. When the relays actuate, they make an

audible clicking.

3. Tune FREQUENCY TUNE one turn ccw and then cw until relays actuate. The frequency at actuation should be

355 - 357 MHz.

4. Tune FREQUENCY TUNE from 256 to 512 MHz. The generator's panel meter should read 0 dBm through the

entire frequency range.

5-37. RF FILTER ADJUSTMENT

RE VERENCE:

Service Sheet 10.

DESCRIPTION:

A spectrum analyzer and a tracking generator are used to measure the insertion loss and frequency response of each of
the RF filters. Those filters that are adjustable are adjusted if necessary. A frequency counter, connected to the tracking
generator's auxiliary output, is used to accurately set the analyzer's frequency. This procedure should be performed
whenever the RF filters have been repaired or are suspect. The filters must meet specified pass band and stop band

characteristics. [Eigure 5-4lillustrates the terms used in the procedure.

MAXIMUM PASS
BAND 10SS

N

PASS BAND
FREQUENCY
1

REFERENCE
LEVEL

STOP BAND

w

INSERTION LOSS dB)

FREQUENCY
//

({/I/MUM STOP

srop/ BAND LOSS

—
~

TYPICAL
CHEBYCHEV
FILTER
RESPONSE

TYPICAL
» ELLIPTICAL

N OFILTER

v v

FREQUENCY (MHz)

RESPONSE

Figure 5-4. Filter Terminology
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ADJUSTMENTS
5-37. RF FILTER ADJUSTMENT (Cont'd)
FREQUENCY COUNTER MODEL 86408
5= =
2 DIOIE 3
501 INPUT O@OOOQQ @@
TRACKING FILTER IN T 1 FILTER QUT
GENERATOR AUXILIARY OUTPUT A10A11 A10A1J4
RF OUTPUT TEST CABLE _ J
. o o TTTTTERE . ewea
) ]
ADAPTER ]
SPECTRUM ANALYZER o (sTEP 11 !
Y S - INPUT TESTCABLE J _/‘
MCICJO) ’ J
= |
e oo o
s o0 :QQ@ H J
Figure 5-5. RF Filter Adjustment Test Setup
EQUIPMENT:
Spectrum ANAIYZEr........coi i HP 141T/8552B/8554B
Tracking GEeNEIALON ........ccieiiiiiiiie e eeees HP 8444A
FrequenCy COUNTET........coou e HP 5327C
Test Cable (2 required) ..........ueiiiiiiiiiiiii e HP 11592-60001
AGBPLET <. HP 1250-0827
PROCEDURE:

1. Connect equipment as shown in Figure 5-5|after setting Signal Generator's controls as follows:

RANGE ... 256 - 512 MHz
FREQUENCY TUNE. ..ot e Fully cw
RFE ON/OFF ... OFF

2. Set spectrum analyzer center frequency to 550 MHz, frequency span (scan width) to 100 MHz per division,
resolution bandwidth to 10 kHz, and input attenuation to 20 dB.

3. Set tracking generator's output level to 0 dBm. Adjust the tracking for maximum response in a 10 kHz resolution
bandwidth. (Tracking should be checked periodically during this test.) Set analyzer's resolution bandwidth to 300
kHz.
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ADJUSTMENTS

5-37. RF FILTER ADJUSTMENT (Cont'd)

4. For each of the frequency range bands listed irf Table 5-3, perform the following:

a.

Connect spectrum analyzer's RF input to tracking generator's RF output (use test cables and adapter as shown in
test setup). Set Signal Generator's RANGE and FREQUENCY TUNE controls as listed in the table. Set
spectrum analyzer's frequency span (scan width) controls to zero Hz.

NOTE
Geometric mean switching (on the 8 to 512 MHz bands) occurs near the middle of the frequency
range. Switching is controlled by the position of the FREQUENCY TUNE control and switches
between the high and low band filters for the frequency range. It can be noted either by listening
for actuation of the RF relays or by observing a change in the spectrum analyzer's display when
connected to the RF filters.

Adjust analyzer's center frequency controls for a frequency counter indication of the pass band frequency listed
in table. Adjust analyzer's vertical sensitivity controls to set trace to top (reference) graticule line on display (use
2 dB log per division); this sets the reference level for the filter check.

Set analyzer's frequency span controls as listed in the table. Connect test cables to RF filter input and output as
shown in the test setup. Check maximum loss at pass band frequency (center vertical graticule line) and below;
it should be as specified.

Set analyzer's frequency span controls to zero Hz. Adjust analyzer's center frequency controls for a frequency
counter indication of the stop band frequency listed in the table. Then reset frequency span controls as listed in
the table and set analyzer's display for 10 dB log per division.

NOTE
To measure the stop band frequency on the highest band it is necessary to set a frequency of
492 MHz at the second vertical graticule line to the left of center. This puts 692 MHz at the center
(the counter will only read to 550 MHz).

Check minimum loss at stop band frequency (center vertical graticule line) and above; it should be as specified.

If necessary, on the 64 - 512 MHz bands, adjust the appropriate filter components to set pass band and stop
band insertion loss within the specified limits. Use a non-metallic tuning tool.

NOTE The 256 - 512 MHz high band is the most difficult to adjust and usually takes many iterations. Start with
the adjustment capacitors oriented as in Stop band minimum loss should be >30 dB from 692 - 1000
MHz.
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5-37. RF FILTER ADJUSTMENT (Cont'd)
Table 5-3. RF Filter Check
Signal Generator Spectrum Pass Band Stop Band
Analyzer Adjust-
Frequency ment
RANGE FREQUENCY | Filter* | Span Per | Frequency | Maximum | Frequency | Minimum | (A10A1l)
(Band) TUNE* Division Loss Loss
256-512 MHz Full cw High 100 MHz 550 MHz <3dB 692 MHz >30 dB C81-84
Full ccw Low 50 MHz 356 MHz <3dB 460 MHz >30 dB L43-45
128-256 MHz Full cw High 50 MHz 275 MHz <3dB 346 MHz >30 dB L40-42
Full ccw Low 20 MHz 128 MHz <3dB 230 MHz >30 dB L37-39
64-128 MHz Full cw High 20 MHz 137 MHz <3dB 173 MHz >30 dB L31-33
Full ccw Low 10 MHz 89 MHz <3dB 115 MHz >25 dB None
32-64 MHz Full cw High 10 MHz 69 MHz <3dB 86.5 MHz >25 dB None
Full ccw Low 5 MHz 45 MHz <3dB 58 MHz >25 dB None
16-32 MHz Full cw High 5 MHz 34 MHz <3dB 43.2 MHz >20 dB None
Full ccw Low 2 MHz 22 MHz <3dB 28.7 MHz >20 dB None
8-16 MHz Full cw High 2 MHz 17.0 MHz <3dB 21.6 MHz >15 dB None
Full ccw Low 2 MHz 11.0 MHz <3dB 14.3 MHz >15 dB None
4-8 MHz 1 MHz 8.6 MHz <3dB 10.7 MHz >38 dB None
2-4 MHz 1 MHz 4.3 MHz <3dB 5.40 MHz >40 dB None
1-2 MHz 1 MHz 2.2 MHz <3dB 2.70 MHz >30 dB None
0.5-1 MHz 1 MHz 1.1 MHz <3dB 1.30 MHz >30 dB None

* The 0.5 to 8 MHz bands have a single filter for each band. Geometric mean switching does not take place and the

FREQUENCY TUNE control can be left at any position.
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ADJUSTMENTS
5-37. RF FILTER ADJUSTMENT (Cont'd)
Va A10A1 \
C81 c84

C82 C83

SILVERED AREA

Figure 5-6. 256-512 MHz High Band Capacitor Adjustment Orientation

5-38. PRELIMINARY FM ADJUSTMENTS 1

REFERENCE:

Service Sheets 6 and 7.

DESCRIPTION:

A digital voltmeter is used to correctly set the mechanical position of the FM compensation pot on the RF oscillator (this

is necessary only if either the oscillator or the pot has been changed). Then the DVM is used to adjust the FM calibration
voltage and the offset (balance) voltages in the FM amplifiers.

EQUIPMENT:

Digital VOIMETET ... HP 3480B/3484A

PROCEDURE:

1. Set Signal Generator's controls as follows:

Meter FUNCLION e FM
COUNTER MODE: EXPAND .....oooviiiiiiii e Off
LOCK ot Off
SOUICE...couii e INT
AM OFF
FM OFF
PEAK DEVIATION e 2.56 MHz

t See backdating| Tables 7-1 and 7-2.
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5-38. PRELIMINARY FM ADJUSTMENTS (Cont'd)

PEAK DEVIATION VEIMIET ..covviiiieiieeiieeeeeeieeeeeeeeei Full cw
RANGE ...t 256 - 512 MHz
FREQUENCY TUNE ......oovtiiiiiiieiiieiie e Full ccw
RFE ON/OFF ... e ON

To set the compensation pot, A3R2, turn generator's LINE switch to OFF. Loosen setscrews in the gear on pot's
shaft. Set DVM to measure ohms and connect it between 936 and 938 wires on the pot.

Without changing position of FREQUENCY TUNE knob, rotate compensation pot's shaft until DVM indicates
between 0 and 9 ohms across the two wires.

Remove DVM, tighten setscrews, and set LINE to ON.

To adjust amplifier offset voltages, set FM switch to DC, and set FREQUENCY TUNE to 300 MHz.

Connect DVM to BUFFER OUT test point, A5TP6, and adjust BUFFER OFFSET adjustment, A5R23, for 0 £ 0.5
mVdc at ASTP6.

Connect DVM to A3A4TP2 and adjust OFFSET adjustment, A3A4RS5, for 0 £ 0.5 mVdc at A3SA4TP2.

Connect DVM to OUTPUT test point, A5STP2, and adjust AMPLIFIER OFFSET adjustment, A5R8, for 0 £ 1.0
mVdc at ASTP2.

To adjust calibration voltage, set FM switch to CAL, set DVM to measure dc voltage, and connect DVM to FM
BUFFER IN test point, ASTP5. Adjust FM CAL POT, A13R3, for 1.000 + 0.001 Vdc at A5TPS5.

Connect DVM to VARACTOR CATHODE test point, A7TP3, and set PEAK DEVIATION switch as shown below.
The DVM should read as specified.

PEAK DEVIATION DVM Reading at A7TP3
2.56 MHz <+ 5.6 mVdc
1.28 MHz <+ 5.6 mVdc

640 kHz <+ 5.6 mVdc
320 kHz <+ 5.6 mVdc
160 kHz <+ 4.5 mVdc
80 kHz <+ 2.2 mVdc
40 kHz <+ 1.1 mVdc
20 kHz <+ 0.6 mVvdc
10 kHz <+ 0.6 mVdc

5 kHz <+ 0.6 mVvdc

5-28



Model 8640B TM 9-4935-601-14-7&P

ADJUSTMENTS
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10. Reset PEAK DEVIATION switch to 2.56 MHz. Turn PEAK DEVIATION vernier and FREQUENCY TUNE control
through their ranges. The voltage at A7TP3 should remain less than 1.5 mVdc.

1.5 mVdc

11. Set FM switch to OFF and note frequency displayed on generator's counter. Set FM to DC; the frequency should
change less than 800 Hz.

800 Hz

12. To set VAR pot (VARACTOR BIAS), A7R19, connect DVM to VARACTOR ANODE test point, A7TP2, and check
that voltage is -14.70 = 0.01 Vdc. If itis not, adjust A7R19 until it is.

13. Perform the FM Linearity Adjustment,[paragraph 5-39]

5-39. FM LINEARITY ADJUSTMENT
REFERENCE:

Service Sheet 7.

DESCRIPTION:

The positive and negative shaping circuits are adjusted to match the characteristics of the varactors in the RF oscillator.
The reference output of a variable-phase generator is used to drive the Signal Generator's FM circuits; its variable phase
output is used to drive an oscilloscope's horizontal circuits and the FM linearity circuit. A discriminator is used to
demodulate the FM and the demodulated signal is subtracted (i.e., summed 180° out of phase) from the modulation
signal in the FM linearity circuit and fed to the oscilloscope's vertical circuits. The shaping circuits are then adjusted for
the flatest trace possible on the oscilloscope's display. A reference signal generator and a mixer are used to down-
convert the test generator's output to within the range of the discriminator.

NOTE
The Preliminary FM Adjustment (5-38) should be made before performing this adjustment.

A simpler method for adjusting FM linearity, using less test equipment, is presented in paragraph

5-44. This alternate method however, is not as effective for locating the source of FM distortion
when used in troubleshooting.
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5-39. FM LINEARITY ADJUSTMENT (Cont'd)
REFERENCE SIGNAL GENERATOR
DO Q)| Bhrer
FM
MODEL 8640B (UNDER TEST} DISCRIMINATOR
=1
= = L
o@o@j@o@ @ @ gfmvur R X INPUT | '. .‘
emment) oUTPUT
VARIABLE-PHASE GENERATOR MIXER FM LINEARITY CIRCUIT :
.@Qoo@oo m-::ug
-9 8 ? 6 20 dB AMPLIFIER
REF @ OUTPUT bAHQOUTPUT TEE ?’N‘r‘,'i‘}? ® @ [
0SCILLOCOPE 9 0 00G
INPUT QUTPUT
OUTPUT
HORIZ
_J
Figure 5-7. FM Linearity Adjustment Test Setup
EQUIPMENT:
Reference Signal GEeNErator......... oo iiiiiiiii e HP 8640A
Y D =] T HP 10514A
LY I B T EYox 1 4 YT = o) ST HP 5210A
Filter Kit (for DISCHMINGATON) .....c.uuuuiiieeiii it e e HP 10531A
Variable-Phase GENEIAOr.........ovuu i HP 203A
OSCIIOSCOPE. ...ttt e et e e e e e eeaeeanas HP 180A/1801A/1820C
FM LIiN€Arity CIFCUIL......cccvvviiiiiiiiiiiiiiiiieeeeeeeeeeeee et . HP 08640-60503
20 dB AMPIITIEI ettt et . HP 465A

NOTE
The reference signal generator should have low RF drift, low residual FM (performance
approximately equal to the Model 8640A) and be capable of producing 355 MHz at +7 dBm.
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5-39. FM LINEARITY ADJUSTMENT (Cont'd)

PROCEDURE:

1. Connect equipment as shown in[Figure 5-7 |after setting Signal Generator's controls as follows:

Y = (= gl [ od 1o o PSPPSR FM
COUNTER MODE: EXPAND. ... ..ottt ettt e e e e e e et e et e e et e et e e et e e et e erans Off
10 1 O PSPPSR Off
S0 10 (o = PPN INT
N 1Y TSP OFF
[ PSPPSR AC
PEAK DEVIATION ..ottt ettt et e e et e et e e et e e et e e et e e et e e et e et aernns 2.56 M Hz
PEAK DEVIATION VEIMUET ..ottt ettt et et e et e et e e e e e e e et e e st e e et e e et eeees Full cw
RAIN GE ... e et 256 - 512 MHz
FREQUENCY TUNE ...ttt e e e e e e e et e e e e et e e e et eeeeta s e e estaeeeertnaaees 360 MHz
OQUTPUT LEVEL ..ttt ettt e e et e et e et e e et e e et e et eeaans -7 dBm
[ O ] N1 @ ] = PSPPSR . ON
NOTE

If it is desired to optimize FM linearity at a frequency other than mid-band, proceed as follows:
a. Set RANGE and FREQUENCY TUNE to the desired frequency.
b. Set RANGE to 256 - 512 MHz.

c. Set the reference signal gener