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CERTIFICATION

Heuwlett-Packard Company certifies that this product met its published specifications
at the time of shipment from the factory. Hewlett-Packard further certifies that its
calibration measurements are traceable to the United States National Bureau of
Standards, to the extent allowed by the Bureau's calibration facility, and to the
calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material
and workmanship for a period of one year from date of shipment. During the warranty
period, Hewlett-Packard Company will, at its option, either repair or replace products
which prove to be defective.

For warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay
shipping charges to return the product to Buyer. However, Buyer shall pay all ship-
ping charges, duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an
instrument will execute its programming instructions when properly installed on that
instrument. HP does not warrant that the operation of the instrument, or software, or
firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inade-
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized
modification or misuse, operation outside of the environmental specifications for the
product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES _

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE.
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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Section I

SECTION |
GENERAL INFORMATION

¥-1. DESCRIPTION.

1-2. The Hewlett-Packard Models 618C/620B SHF
Signal Generators (Figure 1-1) provide RF signal out-
put in the frequency ranges of 3800 to 7600 MHz, and
7000 to 11,000 MHz respectively. At least 1-mW
power output is available over the entire frequency
range. The output frequency is indicated on a direct-
reading dial. The RF output power is adjustable by
an attenuator that is calibrated in pV and dB.

1-3. Five typesof modulation are available: internal
pulse modulation, external pulse modulation, internal
frequency modulation, external frequency modulation,
and internal square~wave modulation.

1-4. Theinternal pulse modulation hasa variable rep-
etition rate of 40 to 4,000 Hz. Pulse width is variable
from 0.5 to 10 us as measuredat the pulse 50% ampli-
tude points. Internal square wave modulation is vari-
able from 40 to 4, 000 Hz.

1-5. The Signal Generator can be modulated by
external pulses of positive or negative polarity. The
amplitude of the modulating pulses may be 20 to 70V,
and the pulse width between 0.5 and 2500 pus,

1-6. Internal frequency modulation comprises a saw-
tooth sweep rate of 40 to 4,000 Hz. Frequency devia-
tionis variable from 0 to 5 MHz over most of the
band. External frequency modulation from an exter-
nal sine wave is provided. Frequency deviation is
approximately 5 MHz.

1-7. Synchronization outputs of the Signal Generator
comprise two types: delayed, and undelayed. Thede-
laved synchronization output is a positive pulse that

occurs simultaneous with the RF pulse. The pulse
has anamplitude of 25 V minimumand a rise time less
than 1 yus when terminated in a load of 1000 ohms or
more. The undelayed synchronization pulse has the
same characteristics as the delayed pulse, except the
pulse occurs between 3 to 300 us (asadjusted by front-
panel control) before the RF pulse.

1-8. Both the pulse- and frequency-modulated RF
output may be synchronized with the following exter-
nally generated signals: sine waves of 40to 4,000 Hz,
and 5 to 50V amplitude; pulses of 40 to 4,000 Hz, a
peak amplitude of 5 to 50V, a risetime of 0. 1to 1 us,
and a width of 0.5 to 5 pus.

1-9. INSTRUMENT IDENTIFICATION.

1-10. Hewlett-Packard instruments have a two-part
serial number. The first four digits are the serial
prefix. H the prefix on your instrument is not listed
on the title page of this manual, in the appendix, or on
a Manual Change sheet enclosed with the manual, the
correct information may be obtained from any Sales and
Service Office listed at the rear of this manual.

1-1
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Table 1-1. Specifications

e

Output

Frequency Range:
618C: 3,800 to 7,600 MHz covered in a single
band.
620B: 7 to 11 GHz covered in a single band.
Repeller voltage automatically tracked and proper
mode automatically selected

Calibration: Direct reading. Freguency calibration
accuracy better than +1%.

Vernier: AF control has a minimum range of 0.5
MHz (618C), 1.5 MHz (620B) over most of the
band for fine tuning. Remote AF connector on
rear panel permits fine tuning with external po-
tentiometer; tuning range at least 0.5 MHz
(618C), 1.5 MHz (620B) over most of the band
with potentiometer 2 2 megohms.

Frequency Stability:
With Temperature: Less than 0.006%/°C change
in ambient temperature.
With Line Voltage: Less than 0,.02% change for
line voltage variation of +10%.
Residual FM: < 15 kHz peak.

-Output Range: 1 milliwatt or 0.224 wvolt to 0.1
microvolt (0 dBm to ~127dBm) into 50 ohms. Di-
rectly calibrated in microvolts and dB. Coaxial
Type N connector.

Qutput Accuracy: Within +2 dB from -7 to -127
dBm, within £3 dB from 0 to -7 dBm, at front
panel connector, terminated in 50-ohm load.
Temperature-compensated detector circuit mon-
itors RF oscillator power level. An auxiliary.
fixed-level RF output (at least 0.3 mW) is pro-
vided onthe front panel for use with other equip-
ment such as a frequency counter or phase-lock
instrumentation.

Source Impedance: 50 ohms nominal; reflection co-
efficient less than 0.33 (2 SWR. 9.6 dB return
loss.)

Modulaotion

Modulation: Internal or external pulse, FM, and
square wave.

Internal Pulse Modulation: Repetition rate variable
from 40 to 4,000 pps, pulse width variable 1/2
to 10 microseconds.

Sync Out Signals: Simultaneouswith RF pulse, pos-
itive. In advance of RF pulse. positive. variabie
3 to 300 microseconds. (Better than 1 micro-
second rise time and 25 to 100 volts amplitude
into 1,000-ohm load. )

External Synchronization:
Sine Wave: 40 to 4,000 Hz, 5to 50 V rms.
Pulse: 40 to 4,000 pps, 5 to 50 V peak, positive
or negative, 0.5 to Susec wide, 0.1 to 1 usec
rise time.
Internal Square Wave Modulation: Variable, 40 to
4.000 Hz, controlled by PULSE RATE control.

Internal Frequency Modulation: Sawtooth sweep
rate adjustable 40 to 4,000 Hz. Frequency de-
viation to 5 MHz peak-to-peak over most of the
frequency range.

External Pulse Modulation: Pulse reguirements:
amplitude from 20 to 70 volts peak positive or
negative, width 0.5 to 2,500 microseconds.

External FM: Frequency deviation approximately
5 MHz peak-to-peak over most of theband. Sen-
sitivity approximately 20 V/MHz at front-panel
connector, approximately 10 V/MHz atrear panel
connector (mating connector supplied.) Front-
panel connector is capacitively coupled to klystron
repeller; rear-panel connector is dc coupled to
klystron repeller and is suitable for phase-lock
control input.

General

Power Source: 115 or 230 volts x10%, 50 to 60 Hz,
230 W.

RFI: Conducted and radiated leakage limits are be-
low those specified in MIL-1-6181D.

Dimensions: Cabinet Mount: 17-1/2 in. wide,
13-7/8 in. high, 20-3/8 in. deep behind panel
(445 x 353 x 517 mm).

Rack Mount:
.
NOTE A_ j‘
e ‘&
CMENLONT e WCwRES AND {MILLIMETERS T
.2
(118}
THE ToR
ta73.nn v
il g~

IT a3z

REAR

et e n G {ABE B s e

Weight: Net, 69 lbs. (31,1 kg).
(40,5 kg).

Accessory Furnished: 11500A Cable Assembly,
6 feet (1830 mm) of specially treated RG-214A/U
50-ohm coaxial cable terminatedat each end with
UG-21D’U Type N male connectors; 7-1/2-ft.
(2290 mm) power cable.

Accessories Available: 11001A Cable Assembly,
45 in, long, RG-58C/U 50-ohm Coax, terminated
by dual banana connector on one end, BNC on
other. 10503A Cable Assembly, 4 feet long,
RG-58C/U 50-ohm Coax, terminated on each end
by BNC male connectors.

Shipping, 90 lbs.
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Section II

SECTION It
INSTALLATION

2-1. INCOMING INSPECTION.

2-2. The Signal Generator was carefully inspected,
both mechanically and electrically, prior to shipment.
Inspect it for mechanical damage received in transit,
check for supplied accessories, and test electrical
performance using the procedure given in Section V.
If there is damage or deficiency, or if electrical per-
formance is not within specifications, see the warranty
inside the front cover of this manual.

2-3. PREPARATION FOR USE.
2-4. POWER REQUIREMENTS.

2-5. The Signal Generator requires a power source
of 115 or 230 V ac £10%, single phase. The power
source must supply approximately 250 W.

2-6.115/230 VOLT OPERATION.

2-7. A two-position slide switch, on the rear panel,
permits operation from either a 115 or 230 V power
source. The number visible on the switch slider indi-
cates the line voltage for which the Signal Generator
is connected.

2-8. To prepare the Signal Generator for operation,
setthe 115-230 V switch so that the number visible on
the slider corresponds to the available line voltage.
Install a fuse of correct rating.

CAUTION

To avoid damage to the Signal Generator,
before connecting the power cable, set the
115-230 V switch for the line voltage to be
used.

2-9. POWER CABLE.

2-10. To protecl operating persconnel, the National
Electrical Manufacturers' Association(NEMA) recom-
mends that the Signal Generator panel and cabinet be
grounded. Accordingly, the Signal Generator is
equipped with a three-conductor power cable which,
when plugged into an appropriate receptacle, grounds
the pancl and cabinet. The offset pin of the three-prong
connector is the ground pin.

2-11. To preserve the protection feature when oper-
ating the Signal Generator from a two-contact outlet,
use a three-prong to two-prong adapter (HP Part No.
1251-0048) and connect the green pigtail on the
adapter to ground,

2-12. COOLING.

2-13. Forced air cooling is used to maintain safe op-
erating temperatures within the Signal Generator cabi-
net. The air intake and exhaust ports, cooling fan,
and air filter are located at the rear of the cabinet.
To ensure adeqguate ventilation, maintain about three
inches of clearance behind the cabinet.

CAUTION

Do not operate the Signal Generator if the fan
is not operational.

2-14. AIR FILTER.

2-15. The air f{ilter, as received with a new Signal
Generator, has a coating of dust-catching substance
whici improves air cleaning action. To maintainade-
quate ventilation, clean and recoat the air filter at
regular intervals. SeeSection V for cleaning instruc-
tions.

2.-16. REPACKING FOR SHIPMENT.

2-17. If the Signal Generator is to be packaged for
shipment use the original shipping container and pack-
ing materials. I these have been discarded or not in
condition for reuse, obtain new materials from your
local Hewlett-Packard Sales and Service Office (see
rear of this manual for locations), or follow these gen-
eral instructions:

a. Wrap the Signal Generator in heavy paper or
plastic. (If the Signal Generator is being shipped to a
Hewlett-Packard service facility, attach a tag indi-
cating type of servicing required, return address,
model number, and full serial number. )

b. Usea strong shipping container. A carton made
of 500- to 600-pound test material will usually provide
adequate protection.

c. Use enough shock-absorbing material {3- to 4-
inch layer) around all sides of instrument to provide
firm cushion and prevent movement inside the con-
tainer. Protectthe control panel with cardboard. With
Hewlett-Packard "floater pack’ packaging, the foam
blocks provide sufficient shock protection, and addi-
tional material is unnecessary.

d. Seal the shipping container securely.

e. Markthe shipping container "FRAGILE" to as-
sure careful handling.

2-16. Inany correspondence refer to the Signal Gen-
erator by model number and full serial number.

2-1
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SECTION I
OPERATION

3-1. INTRODUCTION.

3-2. This section provides instruction to properly
operate the Signal Generator. Included are general
operating information; a description of controls, con-
nectors, and indicators; and basic operating procedures
for each mode of operation.

3-3. GENERAL OPERATING INFORMATION.
CAUTION

Donot connect RF or dc power in any magni-
tude to the ouiput ferminals of this instru-
ment. As little as 0.2 W can permanently
damage the attenuator probe. Extreme care
should be exercised when working with trans-
ceiver-type equipment to insure that the
transmitter section is not operating while the
Model 618C '620B is connected to the trans-
ceiver antenna.

3-4. OQUTPUT ACCURACY. Theaccuracyof the out-
put system and the calibration of the attenuator in the
Model 618C 620B is determined at the front-panel out-
put jack. Output cable losses must be considered in
addition to the attenuator dial indication when employ-
ing specific signal levels at the end of the output cable.

3-5. ~krratic instrument performance at the output
terminals. or no power output is frequently an indica-
tion that the instrument has been subjected to abuse,
This condition may be confirmed by measuring either
the de resistance of the attenuator or the SWR looking
into the panel connector. Dc resistance is approxi-
mately 50 ohms. SWR (at panel connector) is 2.0 or
less,

3-6. Theklystronused inthis instrument is expensive

andhas a shorter life (approximately 1000 hours) than

that of a conventional vacuum tube. Power should be

removed from the Signal Generator when it is not in

use inorder toincrease the useful life of the klystron.

3-7. CONTROLS, CONNECTORS AND
INDICATORS.

3-8. Front-panel conlrols, connectors. and indicators
are shown and described in Figure 3-1.

3-9. BASIC OPERATING PROCEDURES.

3-10. TURN ON.
a. Set rear-panel 115-230V switch to matich line

voltage, and check that the line fuse has correct
rating.

b. Connect Signal Generator to power source.

c. Depress LINE switch. Allow 5-minute warm-
up time. If ambient temperature is below 10°C
(50°F), allow a longer warmup period.

3-11. DETAILED OPERATING PROCEDURES.

CAUTION

Do not use the Signal Generator if the cooling
fan does not operate at turn-on.

3-12. Detailed operating procedures are given in
Figure 3-2 through 3-7.

3-13. OPERATION WITH THE DYMEC DY-2650A
OSCILLATOR SYNCHRONIZER.

The 618C/620B is easily adapted for use with the DY-
2650A Synchronizer as follows:

1. Remove the internal shorting jumper from
J303, pins A & B. Refer to Figure 5-22,
The jumper is connected between the kly-
stron reflector and its power supply across
R526.

2. Connect the mating connector J7 to P2 on the
DY-2650A. This is to protect a user from
accidentally contacting the otherwise exposed
pins of P2, one of which will be at the reflec-
tor potential after completion of step 3.

3. Connect the klystron reflector lead and the
reflector voltage lead to pins G and F, re-
spectively, of J5 on the DY-2650A. An RG-
59A ‘U type cable is recommended for this
connection.

No other modifications are normally required. The
RF sample for the DY-2650A must be obtained from
the signal generator output connector through a suit-
able coupler. Varying the output level from the sig-
nal generator to the device being tested willalso vary
the RF sample level into the DY-2650A., It is there-
fore necessary o set the RF output level {rom the
signal generator to a fixed value and to use an exter-
nal attenuator for varying the level tothe device under
test if wide ranges in level are required.

CAUTION

When the shorting jumper has been removed
from the klystron reflector supply voltage as
described in step 1 above, the 620B must not
be operated without being connected to the
DY-2650A unless the reflector lead jumper
is replaced. Omission of the jumper will
damage the klystromn.
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Figure 3-1. Front-panel Controls, Connectors, and Indicators (Partl of 2)
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1

MOD. SELECTOR. InFM EXT position, sine
wave or sawtooth applied to EXT. MOD connec-
tor modulates Signal Generator. InFMINT posi-
tion, an internally generated sawtooth modulates
the Signal Generator. In CW position, the Signal
Generator is not modulated. In OFF position,
Signal Generator RF output is disabled. InINT.
position, the Signal Generator is modulated by
internally generated pulses. In EXT+ position,
the Signal Generator can be modulated by posi-
tive pulsesapplied to the EXT. MOD. connector.
In EXT- position, the Signal Generator can be
modulated by negative pulses applied tothe EXT.
MOD. connector. ln‘Eh-position Signal Genera-
tor is modulated by internally generated square
waves (approximately 50% duty cycle),

PULSE WIDTH. Adjusts width of modulating
pulse when MOD. SELECTOR is set to INT.

PULSE DELAY. Adjuststhedelay time between
synchronizing pulse and RF output pulse from 3
to 300 us.

PULSE RATE. Adjusts pulse repetition rate of
modulationwhen MOD SELECTOR isset to INT.

FM INT, or 7 position and SYNC SELECTOR
is in X1 or X10 position. When SYNC SELEC-
TOR is in X1 position, pulse rate is indicated
by PULSE RATE control; when SYNC SELEC-
TOR is in X10 position, pulse rate is 10 times
that indicated by PULSE RATE control.

SYNCSELECTOR. In ~ position, andwhen MOD.
SELECTOR is set to INT, Signal Generator may
be synchronized by external sine-wave signal of
5-50 V rms applied to SYNC. IN connector. In
EXT- position, andwhen MOD. SELECTOR s in
INT position, Signal Generator must be syn-
chronized by negative pulses (5-50 V peak-to-
peak) applied to SYNC. IN connector. In EXT+
pusition, and when MOD. SELECTOR is set to
INT, the Signal Generator must be synchronized
by external pusitive pulses (5-50 V peak-to-peak)
applied to the SYNC. IN connector. In X1 posi-
tion. and MOD. SELECTOR is set to INT, the
modulation repetition rate isas indicated by the
PULSE RATE control. In the X10 position, and
when MOD, SELECTOR is set [or INT, the mod-
ulation repetition rate is 10 times that indicated
by the PULSE RATE contrul.

6. Power Meter. Indicates RF power input in dBm

to attenuator.

7. AF. Provides up to 0.5 MHz adjustment of output

8.

9. Frequency Control.

frequency for 618C; 1.5 MHz for 620B.

MHz/GHz. Indicates RF cutput frequency in
megahertz/gigahertz for 618C/620B respectively.

Adjusts RF output fre-
quency.

10. DELAYED SYNC. OUT. Delayed(3-300 us) syn-

chronization signal is available at thisconnector.

11. SYNC. OUT. Undelayed synchronization cutput

12. SYNC. IN.

signal is available at this connector.

External synchronization signal is
applied to this connector.

13. EXT. MOD. External meodulation signal is ap-

14. RF OQUTPUTS CAL.

plied to his connector.

Source of calibrated RF
power is available at this connector.

15. RF OUTPUTS UNCAL. Uncalibrated RF output

power is available at this connector.

16. LINE. Turns Signal Generator on and off.

17. POWER SET. Adjusts RF power input toattenu-

ator.

18. OUTPUT ATTEN. Adjusts RF output power to

19. Attenuator Dial.

20. FM AMPLITUDE.

a calibrated level.

Indicates RF output level when
power meter is indicating 0.

Adjusts frequency deviation
of RF when using frequency modulation.

Figure 3-1.

Front-Panel Controls. Connectors. and Indicators (Part 2 of 2)
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FM
AMPLITUDE

(S
OFF ot

QUTPUT ATTEN.

POWER SET

ExT SYNC SYNC DELAYED
WMOoD IN OuT  SynCoOuT

Note 2. Set MOD. SELECTOR to CW.
Perform turn-on procedure described in 3. Adjust POWER SET for 0 indication on power
paragraph 3-10. meter.
4. Adjust OUTPUT ATTEN. for desired output
1. Adjust frequency control for desired RF output level as indicated by attenuator dial.
{requency as indicated on dial. AF is vernier
turning which can be adjusted by the knob onthe Note
front panel or by varying a potentiometer con-
nected to the AF connector on the rear (see AF control should be centered when not in
specifications). use.

Figure 3-2. CW Operation
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Sethun I —

Fi
AMPLITUDE

©©

OFF Sroe®

OUTPUT ATTEN. POWER SET

PO=C

@/ O\E.JN%
@) ©

uNCAL

RF QUTPUTS caL

EXT SYNC.
MOoD. N

SYNC DELAYED
DUT SYNC OUT

&

Note

Perform turn-on procedure described in
paragraph 3-10.

Adjust {requency control for desired RF output
frequency as indicated on dial.

Set MOD. SELECTOR to CW.

Adjust POWER SET for 0 indication on power
meter.

Set MOD. SELECTOR TO 4+

6.

Set SYNC SELECTOR TO X1 or X10 and adjust
PULSE RATE control for desired square-wave
frequency.

Connect RF cable between RF OUTPUTS CAL.
connector and equipment being tested.

Note

Synchronization pulses occurring at the mod-
ulation rate are available at the SYNC. OUT
connector.

Note

AF control should be centered when notin use,

Figure 3-3.

Internal Square-Wave Modulation Operation
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__. OFF @

® 1 A

Perform
paragraph 3-10.

FM
AMPLITUDE

OUTPUT ATTEN. POWER SET

Q0O

LINE

b

UNCAaL
OFF On

O

&

RF OUTPUTS caL

ExXT SYNC SYNC DELAYED
MOoD N QUT  SYNC QUT

a
o

Note
turn-on procedure described in
Adjust [requency control for desired RF output
frequency as indicated on dial.
Set MOD. SELECTOR to CW.

Adjust POWER SET for 0 indication un power
meter,

Set MOD. SELECTOR to INT.
Set SYNC SELECTOR to X1 or X10, and adjust

PULSE RATE control fur desired pulse repetition
rate.

CNCNCONBCONE)
IZ//
77

&

Adjust PULSE WIDTH control for desired mod-
ulation pulse width.

Adjust PULSE DELAY control for desired delay
time.

Set FM AMPLITUDE control to OFF.

Connect RF cable between RF OUTPUTS CAL
connector and equipment being tested.

. Connect pulse cable between the SYNC OUT and '

or DELAYED SYNC OUT connectors and exter-
nal equipment as required by the application.

Note

AF control should be centered to obtain opti-
mum pulse rise and decay.

Figure 3-4.

Internal Pulse Modulation Operation
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MQOD. SELEGTOR

SYNC SELECTOR
EXT

QUTPUT ATTEN. POWER SET
_//

LINE UNCAL RF QUTPUTS

0.“ o

w F
AMPLITUDE @ a
©
oFF Ot )
L] ]
\

caL

SYNC SYNC DELAYED

MOD IN

OUT  SYNC OUT

@)

Note

Perform turn-on procedure described in

paragraph 3-10.

1. Adjust frequency control for desired RF output
frequency as indicated on dial.

2. Set MOD. SELECTOR to CW.

3. Adjust
meter.,

POWER SET for 0 indication on power

4, Set MOD. SELECTOR to EXT or EXT-, as re-
quired by the polarity of the external modulating
pulses.

Connect external modulating source to EXT.
MOD. connector. External modulating pulses
must have peak-to-peak amplitude of between
20 and 70V,

Note
In this mode of operation, no synchronization
pulses are available at the DELAYED SYNC.
OUT or SYNC. OUT connector.

Note

AF control should be centered to obtain opti-
mum pulse rise and decay.

Fivure 3-5. External Pulse Modulation Operation

-1
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Fm

AMPLITUDE
‘or/s@

OUTPUT ATTEN. POWER SET

@”'/ LINE uncaL RF OUTPUTS cav

OFF ON

EXT SYNC SYNC DELAYED
MQD N QuUT  SYNCOUT

Note

Perform turn-on procedure described in
paragraph 3-10.

Adjust frequency control for desired RF ocufput
{frequency as indicated on dial.

Set MOD. SELECTOR to CW.

Adjust POWER SET for 0 indication on power
meter.

Set MOD. SELECTOR to FM INT.
Set SYNC SELECTOR to X1 or X10 and adjust

PULSE RATE control for desired modulation
frequency.

F@

Set FM AMPLITUDE to OFF, and then carefully
turn the control clockwise until the desired de-
gree of frequency deviationisobtained. Because
of klystron characteristics, unstable operation
will occur when the control has been advanced
to the point where the FM deviation is greater
than the stable portion of the mode.

Connect RF cable between RF OUTPUTS CAL
connector and equipment under test.

If desired, connect pulse cable between SYNC.
OUT. CONNECTOR and external equipment.

Note

6F control should be centered to allow the
klystron to operate in the center of the mode.

Figure 3-6. Internal Frequency Modulation Operation
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hY
MODNSELECTOR

SYNC SELECTOR

QUTPUT ATTEN. POWER SET

U ©

®/ LINE UNCAL RF QUTPUTS caL
OFF ON :

SYNC SYNC DELAYED
N QUT  STYNCOUT

Note

Perform turn-on procedure described in
paragraph 3-10.

Adjust frequency control for desired RF output
frequency as indicated on dial.

Sct MOD. SELECTOR to CW.

Adjust POWER SET for 0 indication on power
meter.

Set MOD SELECTOR to FM EXT.

Connect external modulation voltage to the EXT.
MOD. connector. The modulation signal should
have a level of at least 70 V rms.

Set FM AMPLITUDE to OFF, andthen carefully
turn the control clockwise until the desired de-
egree of {requency deviationisobtained, Becuause
of klystron characteristics. unstable operation
will occur when the control has been advanced
to the point where the FM deviation is greater
than the stable portion of the mode,

Note

In this mode of operation, no synchronization
pulses are available at the DELAYED SYNC.
OUT or SYNC. OUT connector.

Note

AF control should be centered to allow the kly-
stron to operate in the center of the mode.

Figure 3-7. External Frequency Modulation Operation
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SECTION 1V
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. This section contains explanations of the opera-
tionof the Signal Generator circuits. Figure 4-1is a
simplified block diagram showing principal circuit
sections and operating controls. Each circuit section
and important individual circuits are explained in suc-
ceeding paragraphs.

4-3. THE MODULATOR SECTION.

4-4. The Modulator Section is shown in block diagram
form in Figure 4-2. The function of the circuits in
this section is to establish a modulating pulse {(for pulse
operation) or a sawtooth voltage (for frequency modu-
lation) and toapply it to the RF oscillator to obtain the
desired type of RF output. Various portionsof these
circuits are not employed in certain types of operation,
such as external pulse or external FM operation (see
Figure 4-1}. However, the block diagram shows the
condition (delayed pulse output with external synchro-
nization) where all of the circuits are employed, and
the description will cover this type of operation,
Other types of operation will be described in later
paragraphs.

4-5. SYNCHRONIZING CIRCUITS. These circuits
accept the external synchronizing voltage applied at
the SYNC IN connector, and transform it into a nega-
tive pulse to trigger Pulse Rate Multivibrator V103.
The circuit elements are shown in Figure 4-3. The
gridof V101A is returned to B+ (ground). This places
thegrid at zerobias and the tube is conducting through
plate load resistor R103. The tube responds to both
positive and negative signals.

4-6. The negative-going portion of a sine-wave syn-
chronizing voltage, or a negative synchronization pulse,
causes the tube to cut off, developing 2 positive pulse
in its plate circuit. This pulse is applied to the grid
of V101B. Tube V101B is cut off (bias of -15 V}'and
the positive pulse from the plate of V101A causes
V101B to conduct; thus, its plate voltage drops and the
output is a negative-going pulse with a steep leading

edge.

4-7. This negative pulse is applied to the ~ and (-)
contacts of SYNC SELECTOR switch 8101A through
Series Clipper V102A. Clipper V102A develops only
negative pulses at its output.

4-8. When a positive external synchronization pulse
is applied to the grid of V101A, a negative pulse is
developed in its plate circuit and applied through ca-
pacitor C103 to the + contact of S101A.

4-9. PULSE RATE MULTIVIBRATOR, SYNC CON-
DITION. When external sine-wave synchronization
signals are employed, the Synchronization Multivibra-
tor is switchedtothe operating condition shownin Fig-
ure 4-4. This circuit is a one-shot multivibrator,

with V103A drawing current while V103B is cut off.
The negative pulse from the synchronization input cir-
cuits causes the multivibrator to switch at t;, devel-
oping a negative pulse in the plate circuit of V103B.
The width of the pulse is determined by the length of
time required to discharge capacitor C111through re-
sistor R115.

4-10. PULSERATE MULTIVIBRATOR, FREE-RUN-
NING CONDITION. In the FM INT, INT ({pulse), and

positions of MOD. SELECTOR switch §102, the
Pulse Rate Multivibrator is converted toa free-running
multivibrator {Figure 4-5). Under this condition the
synchronization input circuits are disconnected from
the multivibrator.

4-11. Thetime constants of the multivibrator are bal-
anced so that the circuit generates a wave that is es~
sentially square with approximately a 50% duty cycle;
however, this may vary depending upon the repetition
rate. Thisarrangementisusedso thatinternal square-
wave as well as internal pulse modulation of the RF
Oscillator can be obtained. The arrangement also
provides for equally spaced pulses to trigger the Saw-
tooth Generator when internal FM modulation is being
used.

4-12. PULSE SHAPER. The Pulse Shaper (Fig-
ure 4-6) is a One-Shot Multivibrator witha2-us pulse
duration. It consists of V104A and V104B, two halves
of type 5814 A dual triode. In the steady-state condi-
tion. V104A is conducting as its grid is returned to
the cathode by resistor R121. Tube V104B is cut off
as its grid is returned to -300V. thus placing a bias
on the grid (developed by the current through V104A
and cathode resistor R120).

4-13. When this multivibrator is triggered by the
negative -going leading edge of the waveform generated
by the Pulse Multivibrator, a positive 2-us pulseap-
pears at the plate of V104A.

4-14. The positive output pulse is applied to the Syn-
chronization Amplifier tube, V105A, shown in Figure
4-7, and to Synchronization Cathode Follower V105B,
shown in Figure 4-6.

4-15. SYNCHRONIZATION CATHODE FOLLOWER.
This stage provides the undelayed synchronization out-
put signal for synchronizing external equipment. It is
comprised of V105B, one half of a type 5814 dual-
triode tube. The output is taken across R129, the
cathode resistor, and is capacitively coupled through
C118 to the SYNC. OUT connector. Resistor R130 is
returned from the center conductor of the connector to
ground, so that the line is terminated in reference to
ground instead of the -300V potential existing at the
base of the cathode resistor.

4-1
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Figure 4-2. Modulator Section Block Diagram

4-16. The output of the Cathode Follower is a posi-
tive pulse greater than 25V peak-to-peak when applied
to a load having a resistance of from 1000 to 100,000
ohms and a shunt capacitance of 500 pF.

4-17. PULSE AMPLIFIER. The Pulse Amplifier is
comprised of V105A, one-half of a type 12A U7 tube (Fig-
ure 4-T), and its associated components. It ampli-
fies and inverts the 2 us pulse provided by the Pulse
Shaper and provides a positive pulse (in its cathode
circuit) that is employed to trigger the Sawtooth Gen-
erator when internal frequency modulation is employed.

4-2

Capacitor C115 acts as a cathode bypass capacitor
when internal pulse modulation is used.

4-18. SERIES LIMITER. The negative pulse from the
plate of the Pulse Amplifier is applied to the cathode
of diode limiter V106A (Figure 4-7). This limiter is
so connected that only the negative components with an
amplitude greater than the diode bias are applied to the
cathode of the Delay Multivibrator. This prevents
triggering the multivibrator by any positive or low-
amplitude negative transients that may appear on the
output of V105A in addition to the desired trigger pulse.
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Figure 4-3. Schematic Diagram of Synchronizing Circuits

4-19. DELAY MULTIVIBRATOR. This circuit (Fig-
ure 4-7) provides an adjustable time delay in applying
the modulation to the RF Oscillator. It consists of a
type 12AU7 dual triode. V107, connected as a one-shot
multivibrator with an adjustable resistor R136, the
PULSE DELAY control.

4-20. The Delay Multivibrator starts its cycle when
anegative pulse drives the cathode of V107A in a neg-
ative direction. This is equivalent to placing a posi-
tive signalon the grid, and the tube conducts. A neg-
ative wave=-front appears at the plate of V107A and

(through capacitor C120) drives the grid of V107B in
a negative direction, cutting off this half of the stage.
The length of time the circuit requires to return to its
resting condition is determined by the time constant
of C120, R136 and R137. Potentiometer R136 is the
PULSE DELAY control that adjusts the delay from 3
to 300 ps while Potentiometer R133 is an adjustment
used to set the maximum delay to 300 ps.

4-21. In the steady-state condition V107A is cut off
while V107Bis conducting through plate load resistors
R138, R139 and R140, in parallel with resistor R142
and diode V106B.
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Figure 4-4. Schematic of Pulse-Rate Multivibrator, Synchronized Condition
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is connected to the positive supply point (ground)
through resistor R162. As a result, the other side of
capacitor C130 is at a relatively higher potential due
to the drop across resistor R158.

4-33. When the positive pulse at t, is applied to the
grid of V111A, V111A immediately conducts, causing
the V111A side of capacitor C130 to rise to the poten-
tial established by the current through resistor R156;
thus, resistor R156 acts as a maximum delay-time
adjustment for the circuit.

4-34. The voltage rise across resistor R156 isap-
plied to the cathode of V111B, causing it to become
more positive with respect to its control grid. This
cuts off the tube rapidly, since the grid is maintained
at the cathode potential by the time constant of R162
and C132.

4-35. Capacitor C130 isnow charged and commences
to discharge. The time required to discharge to a
point where V111B again conducts determines the dur-
ation of the negative output pulse. The widthisadjusted
by R158, the PULSE WIDTH control. This controlcan
be adjusted to provide pulses between 0.5 and 10 us.
The output of the Pulse Length Multivibrator isa neg-
ative pulse, starting at t; and ending at t3 . Diodes
CR101, CR102 serve to limit the negative pulse to ap-
proximately 10 V peak-to-peak. The limited pulse is
applied to Klystron Modulator tube V701,

4-36. KLYSTRON MODULATOR (618C). The Kly-
stron Modulator (Figure 4-11} is comprised of tube
V701 and associated parts. The modulation pulse is
applied through capacitor C701 to the grid of V701.
The output of the Klystron Modulator is developed

R706
10K

Section IV

across plate resistors R703 and R705. Diode CR703
serves asa clipper to limit the amplitude of the pulse
applied tothe Klystron. When the pulse atthe plate of
V701 is more positive than the voltage present at the
cathode of CR703, the diode conducts and limits the
pulse. The voltage atwhich CRT703 conducts is estab-
lished by the setting of potentiometer R706, part of a
voltage divider (R702, R706, R708) connected between
the -300and -1000 volt lines. When the Signal Gener-
ator frequency control is at a predetermined setting,
switch S103 is actuated and places potentiometer R707
in parallel witha portion of potentiometer R706. This
results in diode CR703 clipping at a more negative
voltage point on the modulation pulse. During any
operating mode but amplitude modulation (pulse or
square wave), the SYNC SELECTOR switch {S102)
opens the cathode of V701, and thus disables the Kly-
stron Modulator.

4-37. KLYSTRON MODULATOR (620B). The Kly-
stron Modulator (Figure 4-12) is comprised of tube
V701 and associated parts. The modulation pulse is
applied through capacitor C701 to the grid of V701.
The output of the Klystron Modulator is developed
across plate resistors R703 and R705. Diode CR703
serves as a clipper to limit the amplitude of the pulse
applied to the Klystron. Whenthe pulse atthe plate of
V701 is more positive than the voltage present at the
cathode of CR703, the diode conducts and limits the
pulse. The voltage at which CR703 conductsis estab-
lished by the setting of potentiometer R706, part of a
voltage divider (R702, R706, R708) connected between
the -300 and -1000 volt lines. During any operating
mode but amplitude modulation (pulse or square wave),
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Figure 4-11. Schematic

of Klystron Modulator (618C)
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Figure 4-12. Schematic of Klystron Modulator (620B)
the SYNC SELECTOR switch (S102) opens the cathode cillator (Figure 4-13). Thisoscillator developsa saw-
of V701, and thus disables the Klystron Modulator. tooth waveform that is applied to the RF Oscillator
repeller.
4-38. INTERNAL FM MODULATOR. When MOD.
SELECTOR switch S102 isinthe FM INT position, the 4-39. Capacitors C124, C125, C126, and resistors
Thyratron Discharge tube comprises a relaxation os- R146, R147 determine the time constant of the sawtooth
] FROM SYNC AMP V-1054
T ¢ 2 MICROSEC
< R-146
<
S
= O C-129 %
270
4R.147 5 ) It,
3 I MEG -
s ‘
v-1088
l %5726
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S-101E
. \
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Figure 4-13. Schematic of Frequency-Modulating Circuit
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output for the X1 range; while C126, R146 and R147
perform the same functionfor the X10 range. Resistor
R147 is ganged with R111 and R114, and adjusted by
.he PULSE RATE panel control, so thatthe FM sweep
rate and the internal pulse repetition rate maybe con-
trolled by the same control.

4-40. The relaxation oscillator istriggered by a posi-
tive pulse {from the cathode of the Pulse Shaper and,
whenactivated, delivers a positive-going sawtooth volt-
age to the repeller, providing [requency modulation,

4-41. THE RF OSCILLATOR.

4-42. REFLEX KLYSTRON. The RF oscillator is a
reflexklystron, V114, operating with a tunable coaxial-
line resonator. The resonant sectionis coupled tothe
resonator grids of the klystron as shown in Figures
4-14and 4-15 and inthe equivalent circuit Figure 4-16.

4-43, Oscillation may be explained by assuming that
a small-amplitude . RF noise voltage exists across the
resonator grids. The electron stream directed through
the resonator gridsfrom the cathode is velocity modu-
lated by this small RF voltage. The stream ceasesto
be uniform, and may be thought of as having some of
its electrons accelerated and some retarded. There-
sultant stream in the drift space past the resonator
grids consists of bunches of electrons, and is therefore
said to be velocity modulated.

+-44. As this bunched stream (or velocity modulated

stream) moves toward the negative-charged repeller

itis repulsed back throughthe resonator grids. Since
the stream is bunched, itinduces an RF voltage across
the grids.

Section IV

4-45. If the transit time is in phase with the small
thermal RF voltage initially assumed tobe across the
grids, it strengthens the bunching effect onthe follow-
ing stream. Upon reflection, the electron stream fol-
lowing will again strengthen the resonator grid voltage.
This process, however, does not continue indefinitely.

4-46. A point is ultimately reached where the funda-
mental component of the bunching current decreases
in magnitude, since energy is now being used to over-
come the circuitresistances. Thereis a point, there-
fore, where there is just sufficient reflected energy
to satisfy the requirements for stable oscillation.

4-47. Assuming that stable oscillation exists when a
sudden change in repeller voltage is introduced, the
transit time of the electron stream (as it enters and
departs the repeller field) is changed. The current
bunching effect would change also, and a new RF volt-
age would be produced across the resonator grias.
This velocity modulation then changes the circuit os-
cillating frequency.

4-48. The situation previously described is valid for
relatively small variations inrepeller voltage. Exces-
sive variations alter the relationship between the res-
onator voltage and the transit time of the electron
stream, producing dead spots (nooscillation) or condi-
tions of oscillation in undesired modes.

4-49. The term mode, in this sense, describes two
different but interrelated characteristics. One mode
is the characteristic of the cavity (or line-section res-
onator), which is resonant at a series of frequencies
when the effective electrical length of the line is 1/4
wavelength, 3/4 wavelength, or 5/4 wavelengths.
These effective electrical lengths are termed resonator
modes.
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Figure 4-14. Cross-Section of RF Oscillator (620B)

4-9



Section IV

REPELLER
FILTER

PLUNGER

ACTUATING

ROD

— - 1550V

MODULATOR |

V701

51026

4.,5,6,78
o—_ 1
"
[N}

viig

Figure 4-16.

4-10

ASSEMBLED VIEW
FROM OPPOSITE SIDE

POWER -~
MONITOR

- 300V
- 1000V

VARIABLE
-vDC

AR
Pq_
RF
POWER
MONITOR
RF
ATTENUATOR|

<

-

Ty,

-

RF

ATTENUATOR

COOLING
AIR OUT

6236
REFLEX
KLYSTRON

RF
OUTPUTS
CAL

RF
OUTPUTS
UNCAL

Equivalent Circuit of RF Oscillator

SHIELD

Model 618C/620B

MOVABLE SHORTING
PLUNGER

L 1
RESONANT
CAVITY \ —
/
i -
nesaonn:n‘ron o ‘
<55

REPELLER YOLTAGE
CONNECTION INSIDE
FIXED CENTER CON-

DUCTOR /
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4-350. Another mode is the repeller mode, which de-
scribes the round-trip transit time of the electron
stream asexpressedinthe cyclesof RF voltageacross
the resonator grids. Oscillations most easily occur
when the transit time equals 3/4. 1-3/4, 2-3/4. 3-3/4,
4-3/4 . . . RF cycles. These repeller modes are
distinguished by different transit times rather than by
different resonant {requencies, and they are functions
of repeller voltages. Generally, the value of the re-
peller voltage increases for agiven mode as the mean
klystron frequency is increased.

4-51. When a specific repeller mode is desired
throughout a given band of frequencies. the repeller
voltage is adjusted against the plunger travel (of a
tunable resonator, for example) to maintain the rela-
tive transit time. Since the repeller mode is a func-
tion of transit time, it also remains constant.

4-52. A third use of the term mode is the oscillation
mode, which is defined in terms of the repeller mode
andthe cavity mode. For example, anoscillation mode
might be 3/4 wavelength cavity and 3-3/4 wavelength
repeller.

4-53. REPELLER VOLTAGE CONTROL (618C). The
operating characteristics of a reflex Klystronare such
that an optimum value of repeller voltage exists for
each operating {requency. This voltage 1s the value
that will cause the bunched electrons to return to the
resonator grids at the proper time. Figure 4-17 shows
the repeller voltage characteristics for the Klystron
over the range employed in the Signal Generator.

4-54. The repeller voltage characteristic shown in
Figure 4-17 provides for operation inthe 2-3,'4 repel-

ler mode. The required voltage for optimum operation
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Figure 4-17. Repeller Voltage Versus Frequency (618C)

is essentially linear with frequency for the frequency
range above 4400 MHz. In the frequency range from
3800 to 4400 MHz the required voltage is not a linear
function of frequency but is slightly curved as shown.

4-55. Figure 4-18 shows the 618C circuit that pro-
vides negative voltage to the repelier. Potentiometer
R174 isa100,000-ohm wirewound potentiometer that is
mechanically ganged withthe mechanism that tunes the
resonant line, providing a proper voltage to the re-
peller electrode as the frequency is changed. The
values of the resistor R170 and R175 are adjustable to
establish the voltage applied across the tracking po-
tentiometer, R174. The values of resistors R173 and
R178 are adjustable to provide the required curvature
inthe repeller voltage characteristic below 4400 MHz.
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Figure 4-18. Schematic of Repeller Trackin
Circuits (618C)

4-56. The AF control, R523, is part of a voltage-
divider network (R520-R525) that parallels theklystron,
Variation of R523 causes small changes in the klystron
repeller voltage and thus small changes in the frequency
of oscillation.

4-57. PARALLEL-PANELRESONATOR (618C). The
resonator employed in the Model 618C is known as a
parallel-plane resonant line. In its physical shape it
resembles a rectangular box type cavitywitha circular
center element and a rectangular plunger to vary the
cavity depth. Actually, the lineisadirectdevelopment
from a circular coaxial line as shown in Figure 4-19,

CONVENT IONALnCOA XIAL LINE

pii

PARALLEL PLANE LINE
B

Figure 4-19. Field Configuration of Couxial and

Parallel-Plane Lines {618C)
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Part A of Figure 4-19 shows such a line, and the {field
configurations that exist when it is excited electrically.
The resonant frequency of such a line with one end
shorted is determined by its electrical length in a di-
rection parallel to the center conductor. The other
dimensions of the line play a very small partin deter-
mining the oscillating frequency.

4-58. The evolution of the parallel-plane line from
the coaxial line may be described by reference to
Figure 4-19, parts A and B. Assume the outer con-
ductor were cut at the points X and the two semi-lines
thus created were f{lattened out as shown by the hori-
zontal dotted lines. The voltage and current configu-
rations would then take the form shown in part B, To
carry this example through in complete detail, the
cross-section of the center conductor would take a
slightly elliptical form of perfect configurations. How-
ever, for practical purposes, this is not necessary,
and a circular center conductor is used.

4-59. The line, as shown in Figure 4-19, part B, is
not enclosed on the short sides, and it is possible to
operate it in this manner. However, sides are pro-
vided to prevent stray RF leakage currents, -

4-60. The parallel-plane line depends, for its res-
onant {requency, upon its electrical length and conse~
quently may betuned by simple mechanical meansand
canbe directly calibrated. This type of cavity provides
a resonator in which simple and straight-forward
methods can be employed to provide broadband sup-
pressionof the various parasitic resonancesthatoccur
when other physical dimensions approach the {re-
quency-determining electrical dimensions.
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Figure 4-20. Plunger Resonances in Uncompensated
Parallel-Plane Line Resonator (618C)
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4-61. Figure 4-20shows a cut-away view of the res-
onant line and the other componenis of the parallel-
plane oscillator. The klystron is mounted so that one
of theresonator grids is coupled to the two semi-lines
while the other is coupled to the circular center con-
ductor. The repeller voltage is applied through an
insulated filter in the center conductor while the other
potentials required to operate the tube are applied
through the tube base pins.

4-62. PLUNGER RESONANCE (618C). The plunger
employed in the parallel-plane resonator is of the non-
contacting type and a small air gap exists between the
periphery of the plunger andthe surfaces of the semi-
planes and sidewalls, as shown in Figure 4-20.

4-63. The gap has a physical length of approximately
17 centimeters, and an electrical length such that it
has a two-cycle and a four-cycle resonant frequency
occurring near or in the frequency range of the oscil-
lator. As shown in Figure 4-20, these freqguencies
correspondto one-half andone-quarter of the electrical
length of the periphery of the plunger. A similar gap
exists between the center conductor and the plunger.
However, the length of this gap is such that no res-
onances occur in the frequency range of the oscillator.

4-64. Compensation is applied to control resonance
of the line{formed by the peripheral plunger gap in the
resonator,

4-65. REPELLER ACTION (620B). As seen in Fig-
ure 4-21, the repeller mode for the Model 620B shifts
from the 3-3/4 mode to the 4-3/4 mode.

4-66. The 3-3/4 repeller mode is used for the 7- to
9-GHz range, and the 4-3/4 repeller mode is used
above 9 GHz.

4-67. The repeller voltage is controlled by a tapered
potentiometer ganged to track with the frequency -tuning
plunger; it includes a switch which steps the repeller
voltage less negative at approximately 8800 GHz to
change the transit time to 4-3/4 RF cycles. -

4-68. The AF control, R523, is part of a voltage-
divider network (R520-R525) that parallels the klys-

- tron. Variation of R523 causes small changes in the

klystron repeller voliage and thus small changes in
the frequency of oscillation.

4-69. RESONATOR (620B). The cavity resonator for
the klystron is a tunable coaxial line with a shorting
plunger. The repeller voltage, plunger, andfrequency
dial are gang-tuned.

4-70. The resonant frequency for a circular coaxial
resonalor with one end shorted, is determined by the
electrical length of the resonator inadirection parallel
to the center conductor., The other dimensions of the
line are almost negligible in determining the funda-
mental frequency of the section.

4-71. UNDESIRED MODE SUPPRESSION (620B).
Cavity resgpator systems have a tendency o operate
in the 1 4-wavelength cavity mode, and from an
efficiency uand power outpul standpoint itis



Model 618C/620B

600

500 1

w400

= oesiReD ¥

= r

S WAVE MODE
3001

<

&

S 200

100

0 .9 1.0
RELATIVE PLUNGER TRAVEL

1.5 CH

nowoo9 8 1 GHz

FREQUENCY SCALE FOR Yo WAVE MOCE

REPELLER Wr1idck

600

See

400 4

3004

Section IV

LOW PASS FILIER
FOR PLUNGER

£ 1.0 1.5 CH
AELATIVE  PLUNGER TRAVEL
ooy & B 1 GHz

FRECUENCY SCALE FOR 4 WAVE MODE
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advantageous to operate in the 1/4-wavelength cavity
mode. As the desired {requency increases, however,
operation in this mode is not always feasible.

4-72. As the desired frequency increases, a 1/4-
wavelength becomes quite small and plunger placement
in the cavity becomes extremely critical and imposes
mechanical limitations, making it necessary to select
another mode of operation. The 3/4-wavelength cavity
mode is employed for the range of the Model 620B.

4-73. As seen in Fizure 4-21 the dominant effects of
the 1/4-wavelength mode consist of undesirable mode
interference. A study of this 1/4-wavelength cavity
and 1-3/4 repeller mode showed that its frequency was
below 6000 MHz, considerably below the T000MHz low
end of the Model 620B. Advanlageous use was made
of this fact, and the plunger was designed to incor-
purate a concentric low-pass filter having a cutolfl
frequency of 6500 MHz.

4-74. PLUNGER CONSTRUCTION (620B). As seen
in Figure 4-14, the space betweenthe center conductor
of the resonant line and the inner wall of the plunger
consists of a number of high-andlow-impedance sec-
tions in cascade. This constitules the filter section,
which is terminated in back of the plunger with pow-
dered iron to absorb the energy passed by the filter.

4-75. The effectiveness of this approach to the sup-
pression of the undesired mode is seenin Figurc 4-21.
The filter prevents the undesired mode [rom support-
ing itself: the first section of the filter appears as a
low impedance for the higher frequencies of the de-
sired modes. In effect, the klystrontube seesaterm-

inated transmission line at frequencies below 6500
MHz. For frequencies above 6500 MHz, the klys-
tron sees a shorted, tunable, high Q resonator.

4-76. The plunger makes contact with the outer con-
ductor wall by means of long-life contact fingers.
Peripheral resonances are suppressed by leading the
gap between the plunger and the outer wall with a di-
electric plastic sheath. The technique effectively
lowersthe frequency of the parasitics toa range much
lower than that of the generator.

4-77. THE ATTENUATOR (618C). Three pickuploops
are located in the resonator to collect RF power. The
first is the output attenuator loop which couples the
calibrated power tobe supplied by the generator tothe
load through an output connector on the panel: the po-
sition of this loop is adjustable sothatthe output power
level may be varied as desired. The second is the
power level in the oscillating circuit and establishes
a reference point to calibrate the output power. The
last pickoff loop provides a source of uncalibrated RF
power at a front-panel connector.

4-78. Power is coupled tothe load from the RF oscil-
lator by a coupling loop located at a suitable point in
the resonant line. Thisloop slidesina circular wave-
guide section. The cross-section of the waveguide is
very small in relation tothe frequencies of operation,
and normal propagation down the waveguide will not
take place. However, some limited propagation dues
take place, and the power level decreases exponenti-
ally as the distance from the resonant line increases.
Thus it is possible, by moving a pickup loop linearly
in the waveguide, to secure an output that varies in
decibels in proportion to the linear travel.
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4-79. This type of attenuator is known as an attenu-
ator of the cutoff type and its characteristics are em-
ployed sothat the pick-up probe andindicating dialcan
be moved by a simple gear train and the dial may be
calibrated directly in decibels.

4-80. A cross-section of the attenuater and RF pick-
up loopis shown in Figure 4-22. The RF pick-uploop
is terminated by a special resistor, which is made by
coating platinum on a glass bead. This resistor is
used to match the attenuator to the output cable, and
its dc resistance is approximately 50 ohms.

4-81. The polyiron section onthe outside of the probe
is designed to absorb power that may leak past the
probe inthe space between the outer conductor and the
waveguide walls.

4-82. THE ATTENUATOR (620B). The attenuator in
the Model 620B is direct reading and requires no fre-
quency correction. It is essentially a piston probe
sliding in a waveguide beyond cutoff.

4-83. Theoretically, the highfrequencies beyond cut-
off involved in such a waveguide demand dimensions
which would be smaller than practical. Consequently
the dimensions used have been increased in favor of
practical design. Since the dimensions have been in-
creased, there is a slight error introduced because
the frequency-versus-attenuation characteristic isnot
sharp at the cutoff frequency.

4-84. This error is compensated by distributing it
over the frequency and the attenuation ranges of the
instrument. The compensation is effected by first
halving the error by calibrating the attenuator in the
middle of the frequency band (approximately 9 GHz).
The half-error now exists at the extremes of the band
only.

4-85. The netattenuator power-monitorerroris less
than the maximum error of the instrument, whichmust
allow for the connector mismatches and a source im-
pedance that is not the ideal 50 ohms resistance pre-
sented by the pick-up strip on the attenuator probe
(Figure 4-23).

4-86. The small dimensions of the waveguide beyond

cutoff necessitated careful design of the pickup loops’

on the power monitor and attenuator probes. The con-
struction details are shown in Figure 4-24.
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Figure 4-22. Cross-Section View of Attenuator
Probe (618C)
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Figure 4-24. Construction Details of Power
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4.87. THE POWER MONITOR.

4-88. The power monitor circuit is provided to meas-
ure and indicate the level of the RF power atthe atten-
uator input.

4-89. The position drive for the attenuator probe is
coupled to the calibrated dial, while the drive for the
power monitor is coupled to an index which moves
around the outside of the calibrated dial. The power
monitor probe is nearly a duplicate of the attenuator
probe, except that the power picked up by the moni-
tor probe is supplied to a Diode Detector. Fig-
ures 4-24 and 4-25 show the 620B power monitor
probe. The output of the detector is upplied to the
Power Monitor Section (Figure 4-26).
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4-90. The Power Monitor Section is composed of a
Differential Amplifier acting asa Voltage Comparator.
The Differential Amplifier consists of transistors Q601
and Q602 (each a dual-section transistor, with each
section inacascade arrangement), and transistor @603
acting as a current-feedback generator to increase the
input impedance and thus decrease the loading effect
on the detected RF signal. The reference input to the
differential amplifier isthe voltage drop across diode
CR602, while the signalto be comparedis the detected
RF signal. A voltage proportional to the differencein
the two inputvoltages appears betweenthe emitters of
QB601A and Q602A, causing the power meter to deflect
and indicate the relative power level of the signal Gen-
erator output. Potentiometer R612 is the zero-set
adjustment for the meter andis adjusted withthe MOD.
SELECTOR set to OFF (no RF output).

UNREG _
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4-91. THE POWER SUPPLIES.
4-92. GENERAL OPERATING PRINCIPLES

4-393. Allthe dc operating voltages are electranically
regulated. Some are obtained directly from regulated
supplies, others are derived by voltage division from
regulated supplies.

4-94. There arethree electronic regulators supplying
-300, -1000, and -1550 V. It should be noted that the
three power supplies actually develop -300, -700, and
-500V dc; series connection of these voltages resulls
in ~300, -1000, and -1550 V. All of the regulators
operate as follows. As shown in Figure 4-27, a regu-
lating element (Series Regulator)is connected ir series
with the load and the dc power source (Rectifier and
Voltage Doubler). The resistance of the regulating
element is made adjustable so that the voltage at its
output will be adjustable. The resistance is adjusted
by a control voltage; the higher the control vollage,
the higher the output voltage. A sample of the Series
Regulator output voltage is compared against a dc
reference voltage by a Comparison Amplifier and the
difference voltage is inverted and applied to the Series
Regulator. As a result, any tendency for the output
voltage to change is immediately counteracted by the
control voltage, and the supply outputvoltage remains
constant.

4-95. Sincethe gain of the Comparison Amplifier de-
termines the degree of regulation, it may be followed
by an additional Control, or Driver, Amplifier to im-
prove regulation.

The Comparison Amplifier is a

+vDC

Q602A
DETECTED 06014

F i
RF E f

REO7
24.3K

REOB
ISOK

~300V

Figure 4-26. Schematic of Power Monitor Circuit

4-15
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differential type for temperature stability. The dc
reference voltage used for comparison is obtained from
-oltage-regulator electrontubes, from semiconductor

)ltage-reference diodes, or from another regulated
sower supply. When an adjustable power supply is
used as the reference for another supply, changing,
its output level also changes the level of the supply
for which it is the reference. Consequently, if this
reference varies drastically, the output levels of both
supplies change.

4-96. -300 VOLT SUPPLY.

4-97. The -300 V supply operates as explained under
General Operating Principles. The reference for
this supply (applied to the cathodes of V304 through
resistor R375) is obtained from the -1000 V supply.
In this power supply the Control (Driver) Stage is,
like the Comparison Amplifier, a Differential-Type
Amplifier.

Model 618C/620B

4-98. -1000 VOLT SUPPLY.

4-99. The -1000 V supply operates asexplained under
General Operating Principles, and derives its refer-
ence from V402. The Comparison Amplifier, V403
and 404, drives the Series Regulator directly. The
Regulator receives its screen voltage from regulator
tube V305, which, in turn, uses the -300 V supply as
a B+ source; consequently, any drastic variationof the
-300 V supply will affect the -1000 V supply.

4-100. -1550 VOLT SUPPLY.

4-101. The -1550V supply operatesasexplained under
General Operating Principles, and derives iis refer-
ence from V502. The Comparison Amplifier, V503
and V504, drive the Series Regulator directly. The
Series Regulator receives its screen voltage from a
voltage divider (R514, R515) across the -300 and
-1000V supplies; hence, any drastic variation ineither
of these two supplies will affect the -1550 V supply.

SERIES
R
REGULATOR 1 T W
A
CONTROL
VOLTAGE
RECTIFIER = ¢
AND ol iy FEEDBACK _L_ <
AC INPUT VOLTAGE AMPLIFIER CAPACITOR T~ a
DOUBLER
[ \, REGULATED
DIFFERENCE DE QUTAUT
SIGNAL
DC QUTPUT
FIXED FEEDBACK
REFERENCE  |REFERENCE COMPARISON SIGNAL 5 ADJUST
DIODE & (DIFFERENTIAL) [==* ®
AMPLIFIER '2
Ry
Figure 4-27. Power Supply Block Diagram
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Table 5-1. Test Equipment Required for Performance Testing
Instrument Critical Specification Recommended Models
Thermistor Mount Frequency range: 3.8 to 11 GHz HP 8481A
SWR: 2.0 max
Power Meter Power range: 0 to -30 dBm HP 435A
Accuracy: +3%
Adjustable Transformer Output voltage range: 103.5-126.5 General Radio W10MT3A
and 207-253 volts ac
Microwave Frequency Accuracy: +1 count +3 parts in 10° HP 5342A
Counter Frequency range: 30 Hzto12 GHz
Oscilloscope Vertical sensitivity: 0.05V/cm HP 1740A
Bandwidth: 50 MHz
Crystal Detector Frequency range: 3.8 to 11 GHz HP 423A
Frequency response: 0.5 dB per
octave
SWR: 1.5
Oscillator Frequency range: 40 Hz to 4 kHz HP 200CD
Voltage output: 0 to 10 volts rms
Frequency Accuracy: 2%
Vacuum Tube Range: 0 to 10 volts ac HP 410C
Voltmeter Accuracy: 3% of full scale
Pulse Generator Frequency range: 1000 Hz HP 214B
Voltage output £20 and +70 volts peak
Pulse width: 0.5 and 2500 micro-
seconds
Spectrum Analvzer Frequency Range: 3.8 to 11 GHz HP 8565A
IF Bandwidth: 10 kHz
B618C/6208 618C/6208
SIGNAL GENERATOR SIGNAL GENERATOR
- 115/230
— VAC 5342A
FREQUENCY
[} O 7 \O POWER METER COUNTER
o O -
o O § o©c00 VARIABLE
) AT TRANSFORMER Y T
THERMISTOR
MOUNT
.
g TSR
Figure 5-1. Setup for Testing RF Output Accuracy Figure 5-2. Setup for Testing Frequency Accuracy
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Section V

SECTION V
] MAINTENANCE

-1. INTRODUCTION.
T-2. This section provides instructions for perform-
ance testing, calibrating, troubleshooting, and re-
airing the Signal Generator.

5-3. MAINTENANCE PRECAUTIONS,

WARNING

VOLTAGES IN EXCESS OF 1550 VOLTS IN-

SIDE CABINET. USE EXTREME CARE

WHEN SIGNAL GENERATOR IS REMOVED
g FROM CABINET.

5-4. PERIODIC INSPECTION.

5-5. CLEANING.

5-6. I the equipment has been subjected to unusual
conditions (excessive moisture, dust, heat, vibration,
© etc.) it is suggested that the instrument be removed
from the cabinet and inspected for dirt or moisture
~ccumulation, loosened components, or any possible
gn of damage. Forced air under medium pressure
s recommended for dusting and drying, although care
must be taken not to vary the settings of the internal-
adjustment potentiometers and components during the
process. Inspect the air filter regularly and, if nec-
essary, remove and wash in detergentand water. Dry
filter and replace: no oiling or coating of the filter is
necessary. Unrestricted air {low gives longest com-
ponent life. Keep the filter clean.

5-7. LUBRICATION.

5-8. No routine lubrication is needed. Lubricate
mechanical parts ({requency drive gears, drive mech-
anism) only when necessary, using a light machine
oil. Lubricate moving parts, such as the attenuator
and power-monitor probe rack gears, with dry molyb-
denum or graphite lubricant. The cavity plunger is
permanently lubricated during manufacture and re-
quires no subsequent lubrication.

5-9. PERFORMANCE TESTS.

5-10. PURPOSE.

5-11. The following paragraphs check performance
for incoming inspection, periodic evaluation, trouble-
shooting, and calibration. The tests can be performed
without access to the Signal Generator interior. The
specifications of Table 1-1are the performance stand-
ards.

5-12. TEST EQUIPMENT REQUIRED.

5-13. The testinstruments required to make the per-
formance tests are listed in Table 5-1. Test instru-
ments other than those listed may be used provided
performance equals or exceeds Critical Specifications.

5-14., RF POWER-OUTPUT ACCURACY CHECK:

a. Connect Signal Generator intest setup shown in
Figure 5-1.

b. Set Signal Generator controls as follows:

BINE': cone wois svs woanais 9 & e S . ON
MOD., SELECTOR . ..........00. .. cw
POWER SET . o wangs i 55 WER R VR 3 0
OUTPUT ATTN. ... swovin ; sen sewre 00 0B

c. Adjust 618C Signal Generator frequency control
from 3.8 to 7.6 GHz; Power Meter should indicate
0 +3 dBm (reset POWER SET to Obefore eachreading).

c. Adjust 620B Signal Generator frequency control
from 7to 11 GHz; Power Meter should indicate 0+3
dBm (reset POWER SET to 0 before each reading).

d. Adjust OUTPUT ATTEN control from 0 to -30
dBm in 1-dB steps; Power Meter indication should
agree with OUTPUT ATTEN setting +3 dBm from 0
to -7 dBm and 2 dBm from -7 to -30 dBm.

5-15, FREQUENCY ACCURACY, STABILITY, AND
AFM CHECK.

a. Connect Signal Generator intest setup shown in
Figure 5-2.

b. Adjustvariable transformer for 115 (or 230) V.

c. Set Signal Generator controls as follows:

EINE:S vns e s o odie @ s < s ON

MOE: SELECTOR cu v smve s spam amern o Ccw
Frequency (618C). . .. ... ... cai v S GHz
Frequenty (620B) .. ¢ cuv covi v s o . T GHz
POWER SET. ... ... .. nnnn 0
AR s piem waw @ iw 7 T S S G Centered

d. Adjust Signal Generator QUTPUT ATTEN con-
trol for sufficient output to drive Microwave Frequency
Counter.

e. Adjust Microwave Frequency Counter to mea-
sure frequency.

f. 1618C.) Microwave Frequency Counter shall indi-
cate 3.762 to 3.838 GHz; record indication.

f. (620B.) Microwave Frequency Counter shall indi-
cate 6.930 to 7.070 GHz; record indication.

5-1
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g. 1618C.1 Adjust variable transformer for 103.5 (or
207)V: Microwave Frequency Counter indication should
be within 0.76 MHz of indication recorded in step e.

g. (620B.) Adjust variable transformer for 103.5 (or
207)V; Microwave Frequency Counter indication should
be within 1.4 MHz of indication recorded in step e.

h. (618C.) Adjust variable transformer for 126.5 (or
2531 V; Microwave Frequency Counter indication should
be within 0.76 MHz of indication recorded in step e.

h. (620B.) Adjust variable transformer for 126.5 (or
2531 V; Microwave Frequency Counterindication should
be within 1.4 MHz of indication recorded in step e.

i. (618C.) Repeat steps c¢ through h for Signal
Generator frequencies of 5.7 and 7.6 GHz. Refer to
the following table for proper indications:

i. (620B.) Repeat steps c¢ through h for Signal
Generator frequencies of 9 and 11 GHz. Refer to the
following table for proper indications:

BI8C Siphal Line Voltage

Generator

Frequency 115/230 103.5/2071126.5/253
57 GHz 5.653-5.7057 GHz | +1.04 MHz | £1.04 MHz
7.6 GHz 7.524-7.676 GHz|=152MHz |+1.52MHz

Bafh Stgnal Line Voltage

Generator }

Frequency 115/230 103.5/207 | 126.5/253

9GHz 8.910-9.090 GHz | =1. 8 MHz | =1. 8 MHz

11GHz [10.880-11.110GHz | =2.2 MHz +2.2 MHz

j. Adjust transformer for 115 {or 230) V.
k. Adjust AF control to extreme ccw position.

m. (618C.) AdjustSignal Generator frequency con-
trol to 3.8 GHz.

m. (620B.) AdjustSignal Generator {frequency con-
trol to 7 GHz.

n. Measure Signal Generator frequency on Micro-
wave Frequency Counter; record reading.

p. Adjust AF control fully cw, and measure Signal
Generator output frequency; frequencies measured in
this step and step n must differ by approximately 0.5
MHz for 618C; 1.5 MHz for 620B.

5-16. UNCALIBRATED RF OUTPUT CHECK.

a. Connect Signal Generator in test setup shown in
Figure 5-1 but connect Thermistor Mount input to RF
QUTPUTS UNCAL connector.

5-2
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b. Set Signal Generator controls as follows:

LINE: wiess wrav s sob s ek o@n o sxw o9 ON
MOD. SELECTOR .. . vieoe romi sisin 2 sums CwW

c. (618C.) AdjustSignal Generator frequency con-
trol from 3.8 to 7.6 GHz; Power meter should indi-
cate 0.3 mW minimum over frequency range.

d. (620B.) Adjust Signal Generator frequency con-
trol from 7T to 11 GHz; Power meter should indicate
0.3 mW minimum over frequency range.

5-17. INTERNAL PULSE-MODULATION CHECK.

a. ConnectSignal Generator in test setup shown in
Figure 5-3.

b. Set Signal Generator controls as follows:

LINE. 5eies v s a5 Sien SN HE § ON
MOD. SELECTOR. . .. i svv e imv wan s INT
SYNCSELECTOR . ........0¢ccucn.- X1
PULSE RATE: « cutv »ui e = atwia & i w w40

¢. Microwave Frequency Counter should indicate
40 +10 Hz.

d. Adjust PULSE RATE control to 400; counter
should indicate 400 +100 Hz.

e. SetSYNC SELECTOR to X10; counter should in-
dicate 4000 :1000 Hz.

f. Adjust PULSE RATE control to 40; counter
should indicate 400 +100 Hz.

g. Adjust PULSE WIDTH control from extreme
ccw to cw position and observe Oscilloscope; width of
pulses should vary from 0.5 to 10 us (50% points).
Pulse width error should not exceed +1 ps from 1
through 5 and +20% from 6 through 10.

h. Set oscilloscope time base for 1psec/cm. Ad-
just the PULSE DELAY control to its extreme CCW
position and observe the oscilloscope. Pulse delay
should be less than 3 pusec from left side of CRT. Set
oscilloscope for 50 psec/cm and adjust PULSE DE-
LAY control fully CW. Pulse delay should be greater
than 300 psecs.

5-18. INTERNAL SQUARE-WAVE MODULATION
CHECK.

a. Connect Signal Generator in test setup shown in
Figure 5-3.

b. Set Signal Generator controls as follows:

LINE .o vimie s wopren mmvecn sAlE By SR ON
MOD. SELECTOR. . . ...cccvav e i
SYNC SELECTOR . .vp 5 sivie mimis = sign n:e X1
PULSE RATE. : ..« o w5 oiuie s ¢ gner e A0

c. Microwave Frequency Counter should indicate
40 +10 Hz and Oscilloscope should indicate symetrical

square wave.
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_SIGNAL GENERATOR
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MICROWAVE
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Tigure 5-3. Setup for Testing Internal Pulse
Modulation
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d. Adjust PULSE RATE control to 400; counter
should indicate 400 2100 Hz.

e. Set SYNC SELECTOR to X10; counter should
indicate 4000 +1000 Hz.

f. Adjust PULSE RATE control to 40; counter
should indicate 400 +100 Hz.

5-19. EXTERNAL PULSE CHECK.

a. Connect Signal Generator in test setup shown in
Figure 5-4.

b. Set Signal Generator controls as follows:

LINE® soocos o 3 s B SR B § «ees ON
MOD. SELECTOR. . ........ ... +EXT
POWER SET oy cocw 0ad iew U VaE s 0
OUTPUT ATTEN ........ RS T . 0dB

c. Adjust Pulse Generator for a +20V peak ,1000-Hz
output with a pulse width of 0.5 us.

d. The Oscilloscope should display 0.5 us pulses
at a 1000 Hz rate switching from OV to the '"on" level
(determined by Signal Generator's OUTPUT ATTEN
setting).

e. Adjust Pulse Generator for +70V peak output.
Display should be the same as in step d.

f. Adjust Pulse Generator for 2500 pus pulses at a
100 Hz rate.

g. The Oscilloscope should display 2500 s pulses
at a 100 Hz rate switching from OV to the "on' level.

h. Adjust Pulse Generator for +20V peak output,
Display should be the same as in step g.

i. Set MOD. SELECTOR to -EXT.

j. Repeat steps c through h with pulse generator
adjusted to negative pulse output.

1740A

2148 OSCILLOSCOPE
PULSE GENERATOR

GUTPUT INPUT
423A

CRYSTAL
DETECTOR
1

| B

Figure 5-4. Setup for Testing External Pulse Modulation
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5-20. INTERNAL FM CHECK.

a. Connect Signal Generator in test setup shown in
Figure 5-5 without the oscillator in the setup.

b. Set Signal Generator controls as follows:

BINE G0 v soun v s apes sivse w somie s ON
MOD. SELECTOR .............INT. FM
Fregueney {618C) . . o cvn sows v o o 5 GHz
Frequency (620B)............ ....TGHz
POWER SET .o v svim s v ¥ aek 0
QUTPUT ATTEN........ e 0 dBm
BYNC SELECTOI . v si wis sams dws X10
PULSE RATE (1000 pps}. . ... ... ... . 100
FM-AMPLITUDE ; . .x svosn S5 & vl max ccw

¢. Advance FM amplitude control in clockwise di-
rection until the display indicates maximum FM de-
viation without unstable operation. FM deviation
should be 5 MHz p-p minimum.

d. Repeat step c at desired frequencies. FM de-
viation should be 5 MHz minimum over most of band.

e, Set SYNC SELECTOR to X10.
f. Set PULSE RATE control 50.

g. Repeat steps c and d.

5-21. EXTERNAL FM CHECK.

a. Connect Signal Generator in test setup shown in
Figure 5-5.

b. Set Signal Generator controls as follows:

Model 618C/620B

d. Advance FM AMPLITUDE control in clockwise
direction until display indicates maximum FM
deviation without unstable operation. FM deviation
should be 5 MHz minimum.

e. Repeat step d at desired [requencies. FM de-
viation should be 5 MHz p-p minimum over most of
the band.

f. Decrease oscillator output and observe FM de-
viation: FM deviation should decrease proportionally.

5-22. EXTERNAL SINE-WAVE SYNCHRONIZATION
CHECK. T

a. Connect Signal Generator in test setup shown in
Figure 5-6.

b. Set Signal Generator controls as follows:

BINE: . oo osin o s soscs somme st = s i ON
MOD. SELECTOR ................ INT
POWER SET, . .cov vonx ss sni o 0
OUTPUT ATTEN. . . ... ..o uvunn 0 dB
SYNC SELECTOR ......... W

c. Adjust Oscillator for 40-Hz, 5 V rms input to
Signal Generator.

d. Observe Oscilloscope for 40-Hz pulses.

e. Adjust Oscillator for 4000-Hz output; observe
Oscilloscope for 4000-Hz pulses.

5-23. EXTERNAL PULSE SYNCHRONIZATION
CHECK.

a. Connect Signal Generator in test setup shown in
Figure 5-6. but replace Oscillator with Model 214B
Pulse Generator.

| R R oW O R R VR ON
MOD. SELECTOR ............ EXT. FM b. Set Signal Generator controls as follows:
Frequency (618C). . ............ . 5GH:z B
Frequency (620B).............. 7.0 GHz .
POWER BET: - = s oo 2o & S sl LINE . .....¢co0neeusentsswessss ON
OUTPUT ATTEN . .« - o o ov e 0 dBm MOD. SELECTOR . ........ ... u.. INT
FM AMPLITUDE. . ... ... .0, max ccw POWER SET..... G e W eEaE W Vo 0
QUTPUTATTEN . . . ... .......... 0 dB
c. Adjust Oscillator output for maximum at 1000 Hz. . SYNC SELECTOR v ov i vin 5 oiv & 5 EXT+
618C/6208 200CD
SIGNAL GENERATOR TEST

8565A
SPECTRUM ANALYZER

OSCILLATOR

INPUT

Figure 5-5. Setup for Testing Internal and External FM
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618C/6208
SIGNAL GENERATOR

200CD
TEST 410C
OSCILLATOR VTV
ouTPUT AC

473A CAL Tsvne
CRYSTAL IN
DETECTOR
| —
) .

Figure 5-86. Setup for Testing External Sine-Wave Synchronization

c. Adjust Pulse Generator for 10-Hz, +5V peak
output with a pulse width of 0.5 us.

d. Observe Oscilloscope for 10-Hz pulses.

e. Adjust Pulse Generator for +50V peak oufput;

repeat step d.

f. Adjust Pulse Generator for 5-pus pulse width;

repeat step d.

g. Adjust Pulse Generator for 4000-Hz output.

h. Observe Oscilloscope for 4000-Hz pulses.

i,  Adjust Pulse Generator for SV output; repeat
step h.

j.  Adjust Pulse Generator for 0. 5-us pulse width:
repeat step h.

k. Set SYNC SELECTOR to EXT-.

m. Repeat steps ¢ through j using negative pulses.

5-24. ADJUSTMENTS.

5-25. TEST EQUIPMENT REQUIRED.

5-26. Test instruments required to perform the ad-
justments are listed in Table 5-2. Instruments other
than those listed may be used provided their specifi-
tions equal or exceed the Critical Specifications.

5-26A. 6.3 Vde FILAMENT VOLTAGE ADJUSTMENT

WARNING

HIGH VOLTAGE. Measurement points used in
this procedure (pins 22-25, 31, and 32) have
1000 volis potential to chassis. Use extreme
care when making the filament voltage measure-
ment. The use of a battery powered voltmeter
with a plastic case (such as a Simpson 260) is
recommended for this measurement. Do not use
an ac powered instrument unless the common
can be floated at 1000 Vdc and is isolated from
the external chassis.

Adjust potentiometer R801 for 6.3 Vdc between pins 31
and 32 (note that pins 22, 23, and 31 are common: pins
24, 25 and 32 are common).

©5-27. POWER-SUPPLY VOLTAGE ADJUSTMENTS.

5-28. Therearetwo adjustable voltages: -700 (-1000V
supply) and -500 (-1550 V supply) V. Adjust these
voltages only il proven by accurate measurement to
be outside the tolerances specified below. Adjust the
output voltage of the -700 V regulator first and then
adjust the -500 V regulator. After adjusting any regu-
lator, check the output voltage of the other regulators
to ensure they are within specified tolerances.

a. Connect an adjustable transformer to control
Signal Generator line voltage.

b. Set Signal Generator controls as follows:

LINE . ..o ivenasnncoacas cee.. ON
MOD. SELECTOR. . sovivm wmn sows o smps o CW
POWER SET i sion wsvas 5w 0
Erequency (618C) . ws v e v wivie v on - » 1.6 GHE
Frequency {620B)............... 11 GHz

5-5



Section V

Model 618C /6208

Table 5-2. Test Equipment Required for Calibration and Troubleshooting

Test Instrument

Critical Specifications

Recommended Mode!

All instruments listed in
Table 5-1

Electronic Voltmeter
Accuracy: 2%

Clip~-On DC Milliammeter

Frequency Meter
Accuracy: +0.1%

Accuracy: +0.1%

FM Modulator
6.3 Vac

Voltmeter

6.3 Vde.

Range: 0 to 1550 volts

Range: 1 mA to 50 mA

Accuracy: 3% of full scale 0.1 mA
Frequency range: 3.8 to 7.6 GHz (618C)
Frequency range: 7 to 11 GHz {620B)

Output voltage: 300V peak to peak and

Insulaied case able to safely float at
1000 Vde common mode and measure

HP 410C

HP 428B

HP 537A

HP H532A and X532B
See Figure 5-32

Simpson 260

c. Adjust Transformer for 115 {or 230) V.

d. Connect Electronic Voltmeter to test jackJ6 (+)
and ground (-).

e. Adjust potentiometer R412 (Figure 5-7) for
-1000 +20 volts. Line voltage regulation (115V £10%)
should hold the -1000 V supply to within +5V; ripple
should be less than 10 mV, p-p. The -300 V supply

auld track the ~1000 V supply to -300 +10 V, Line

tage regulation (115 V +10%) should hold the -300V
.apply to within £5V; ripple should be less than 10 mV,
pp.

{. Connect Electronic Voltmeter to test jackJ5 (+)

_and ground (-).

g. Adjust potentiometer R512 (Figure 5-7) for
-1550 =20 V. Line voltage regulation (115 V +10%)
should hold the -1550 V supply to within 5 V; ripple
should be less than 15 mV, p-p.

-1550V  -1000V PULSE PULSE
ADJ ADJ
R512 R412

DELAY ADJ WIDTH

RI33 ADJ
/R!56 i
P s/ L

.25t

5-29. ADJUSTMENTS FOLLOWING
REPLACEMENT OF KLYSTRON V114 (618C).

5-30. Following replacement of V114, itis important
that certain adjustments be made as soon as the Signal
Generator is turned on. The following procedure is
recommended.

a. With the signal generator removed f{rom the
cabinet and with MOD. SELECTOR ¢on OFF, turn on
signal generator,

b. Check the -300, -700, and -500 volt supplies
(see paragraph 5-27).

c. With the MOD., SELECTOR set to CW, adjust
R707 (Figure 5-8) for a klystron cathode current of
25 mA maximum (approximately 15 mA).

MOD PULSE PULSE
ADJ RATE RATE
R706 ADJ ADJ

.Figure 5-7. Location of Power Supply and
Modulator Adjustments

MOD RATE

ADJ ADJ

R707 RI3
Figure 5-8. Location of Klystron and

Modulator Adjustments (618C)
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Note

A new klystron tube should now operate at
least partially over the frequency range with
original repeller voltage settings and for the
most part, will require only 1/8 turn to bring
the repeller voltage to optimum.

d. Connect instrument as shown in Figure 5-9.

e. Set MOD. SELECTOR to INT. (SYNC SELEC-
TOR to X10). Tune frequency control to 7.6 GHz.

{. Adjust R170 for optimum pulse shape.

g. At this point it is advisable to check the dial
calibration at the high end stop. This check avoids
rossible retracking adjustments when the dial calibra-
ion is adjusted later. To conduct the check, tune
Trequency control to highend stop and place wavemeter
in circuit as shown in Figure 5-9. Wavemeter should
ndicate 7.650 GHz. When the wavemeter is tuned to
he actual frequency of the generator aslight decrease
in the peak level of the pulse appears on the scale, If
this {requency is more than 25 MHz away {rom 7.650
3Hz perform step d in paragraph 5-34.

h. Remove wavemeter and reconnect output cable
as shown in Figure 5-9. Tune the frequency control
toward 5 GHz, adjusting R170 (Figure 5-11) for best
pulse shape between 7.6 and 5 GHz.

i. Tune the frequency control between 5 and 4.2
~“Hz; adjust R173 and/or R178 (Figure 5-11) for op-
um pulse shape.

j. Continue tracking the dial downward toward
3.8 GHz, adjusting R175 for optimum pulse.

k. Tunethe frequency control back toward7.6 GHz
-observing the pulse shape on the oscilloscope. Re-
adjust the appropriate reflector tracking potentiometer
for optimum pulse shape.

8618C
SIGNAL GENERATOR

1740A
OSCILLOSCOPE

-CAI. SYNC TRIGGER || INPUT
ouT INFUT

4234

[ 4
1
]
1 _(sTEPQ) | | 7 CRYSTAL DETECTOR

537A
FREQUENCY METER

Figure 5-9. Setup [or Frequency Dial
Calibration (618C)
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MOD PULSE PULSE
ADJ RATE RATE
R706 ADJ ADJ

RII7 RIl2

t:-;:" Al

PULSE
RATE
ADJY
RI3

Figure 5-10. Location of Klystron and Modulator
Adjustments (620B)

m. If pulse misfiring or jitter occurs at any point
in the band which cannot be corrected by adjustment
of the reflector tracking potentiometers, adjust R706
{for frequencies above the microswitch operation and
RT707 for frequencies below the microswitch operation.

n. Set the MOD. SELECTOR to SQ. WAVE and
observe the waveshape across the band, The wave-
shape may be improved by repeating the adjustment
of R706 and RT07 as outlined in step m preceding.

p. Check frequency dial calibration as described
in paragraph 5-33.

5-31. ADJUSTMENTS FOLLOWING
REPLACEMENT OF KLYSTRON
Vii4 (620B).

5-32. Following replacementof V114, it is important
that certain adjustments be made as soon as the signal
generator is turned on. The following procedure is
recommended.

,a. With Signal Generator removed from cabinet
set MOD. SELECTOR to OFF and turn on instrument.

b. Check =300, -700 and -500 V supplies, and
klystron cutoff bias. Refer to paragraph 5-27 for
power supply adjustments.

¢. Adjust {requency control to 10 GHz.

d. Set MOD. SELECTOR to CW and measure klys-
tron beam current with 428B Clip-on DCMilliammeter.
Adjust potentiometer R706 (Figure 5-10) for 22-mA
klystron beam current.

e. Adjust POWER SET control to obtain up-scale
indication on the power set meter. If necessary, ad-
just potentiometer R170 (Figure 5-11) to obtain
proper meter indication. Recheck klystron beam
current (25 mA maximum),

f. Adjust Signal Generator to a frequency just
above the point where the microswitch is actuated
(approximately 8.8 GHz).
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a. Connect Signal Generator intest setup shown in
Figure 5-12.

h. Set MOD. SELECTOR to EXT FM and obscerve
repeller mode pattern on Oscilluscope.  Adjust QUT-
PUT ATTEN and external modulating voltage to obtain
the desired vertical deflectiononQOscilloscope. Adjust
FAM AMPLITUDE control to obtain humped waveform
shown in Figure 5-12. If necessary adjust the phase
of repeller mode patiern.

i. Adjust Signal Generator acrossentire band while
observing the repeller mode pattern on Gscilloscope.
If the RF power level drops abruptly (in general, be-
tween 8.4 and 8.7 GHz), procecd as follows:

(1) Turn off Instrument.

(2) Loosen klystron mounting nut.

(3) Rotate klystron slightly and make sure klys-
tron is seated properly against shoulder in
collet.
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(4) Tighten klystron mounting nut by hand.

(5) Check to be sure that the repeller cable isnot
twisted and makes{irm connection to repeller.

(6) TurnonInstrument and observe repeller mode
patterns on oscilloscope.

Repeat steps (1) through (6) preceding, rotating klys-
tron slightly eachtime until the optimum repeller mode
pattern is obtained across entire band.

j. Turn off Instrument. Setf{requencydial at high-
frequency stop and tighten klystron mounting nut.

k. Install tube socket housing with cable entrance
towards rear of instrument. Replace four screws.

m. Turn on Signal Generator.

n. Measure Signal Generator output frequency with
Frequency Meter. Ifthe measured frequency is below
11.1 GHz, remove bottom plate from {requency drive
mechanism and perform (1) through (4) following: if
not, perform (5) through (9) following:

(1) Loosen plunger cap screw (Figure 5-13).

(2) Adjust Frequency Meter to 11. 1 GHz.

(3) Gently tap rear of plunger until Frequency
Meter dip is centered on mode pattern.

(4) Tighten plunger cap screwand replace bottom
plate.

(5) Set Frequency Meter to 11.1 GHz.

(6) Adjust frequency dial until Frequency Meter
pattern is centered on the mode pattern.

(7) Loosen plunger cap screw.

(8) Turn frequency dial to high {requency stop
while holding plunger stationary.

(9) Tighten plunger cap screw and replace bottom
plate.

p- Tune Signal Generator across entire band and
center repeller mode pattern with repeller tracking
potentiometer R170, R173, R175. and R178 (Figure
5-9). Figure 5-12 (A and C) shows two typical mode
patterns.  Figure 5-12A shows a symmeltrical mode
pattern that is properly centered by the correct repel-
ler voltage: Figure 5-12B shows the same pattern set
off-center by incorrect setting of repeller voltave.
Adjust potentiometer R170 and R178 (Fivure 5-11) to
obtain correcl repeller voltage tracking bhetween 11
GHz and the frequency just above the point where the
microswiteh is actuated (approximately 8. 7109 GHz).
Adjust potentiometers R173 and R175 (Figure 5-11} to
obtain correct repeller voltage tracking between the
[requency just below the point where the microswitch
is actuated (approximately 8.6 GHz) and 7 GHz.
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Figure 5-13. Frequency Drive Mechanism, Cover Plate Removed (620B)

5-35. CALIBRATING THE FREQUENCY DIAL(620B).

5-36. Replacing the klystron will usually reduce the
accuracy of the frequency dial by several percent from
its rated accuracy of 1 ». Ifaccuracy of [requencydial
calibration is important, the following procedure can
be used to restore accuracy. In general, when a new
klvstron oscillator tube is installed it is necessary to
slip the frequency dial slightly to bringitinto calibra-
tion. In some cases. it may also be necessary to re-
set the plunger depth to re-establishthe correct high-
frequency limit. Alladjustmentsfor frequency recal-
ibration must be done mechanically. To recalibrate
the frequency dial following a klystron change proceed
as follows:

a. Following initial voltage adjustments (paragraph
-32), set MOD. SELECTOR to CW and allow Signal
.enerator to warm up for 20 minutes.

b. Assuming that the repeller adjustments have
been set for best operation of the new klystron, tlune
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Signal Generator to the highest frequency at whichthe
klystron will oscillate; measure this frequency with a
Frequency Meler.

c. If the klystron cannot be made to oscillate up to
11 GHz, refer to the troubleshooting procedures.

d. If the Klystron oscillates satisfactorily up to
11.1 GHz, check the frequency-dial calibration accu-
racy over the full frequency range. If the dial cali-
bration is too high or too low over the entire range by
a nearly equal amount, the frequency dial may be slip-
ped into calibration by removing the frequency dial
cover, loosening the dial hub, and turning the dial a
small amount.

e. If slipping the dial will not bring both the high
and low ends of the [requency dial into calibration, the
high end can first be correctly set by altering the depth
of the cavity plunger slightly to obtain the correctupper
frequency limit and then slip the dial to bring the low
{requency end into calibration.
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f. To set the high-frequency limit of the klystron

t shifting the plunger setting, remove the bottom plate

* the frequency-drive casting toexpose the plunger
1anism.

g. Adjust the signal generator to produce 11 GHz
as read on the Frequency Meter.

h. Refer to Figure 5-13 and loosen the cap screw
»lding the plunger in the plunger-drive bar.

i. Holding the plunger in the 11 GHz position, ad-
‘st the frequency drive for a reading of 11 GHz onthe
ial. Tighten cap screw.

j. If oscillation stops when the plunger is moved,
eadjust the appropriate repeller voltage potentiome-
»r to regain oscillation.

k. Recheck low end of frequency range noting fre-

uency dial accuracy. If dial is inaccurate, remove

_dal cover, loosen hub slightly and slip frequency dial
to correct indication.

m. Recheck accuracy of frequency dial at main
_Joints across the band. Refine the foregoing adjust-
ments to produce the best overall accuracy.

n. If the frequency spread of a new klystron tube
is much greater or less than that of the original tube,
it may not be possible to use the original dial for the
new tube. In thiscase, another klystron must be tried
a new frequency dial must be calibrated.

5-37. CALIBRATING THE PULSE RATE CONTROL.

5-38. Replacing Tube V103 or associated components
may lessen the accuracy of the PULSE RATE control
but will not otherwise affect the performance of the
Signal Generator. It should be noted, however, that
the calibration of this dial is only approximate. To
calibrate the PULSE RATE dial, proceed as follows:

a. Set Signal Generator controls as follows:

MOD:ZSELECTOR . s v e andte & INT.
PULSE WIDTH  :ovio o sieis somom sumon son max cw
PULSEDELAY .....ccovveunaen max ccw
PULSE RATE . ..cu wes i soew oo max ccw
SYNCSELECTOR ... ..t vnnnns X10

b. ConnectMicrowave Frequency Counterto SYNC
OUT connector.

. Adju_a'( potentiometer R112 (Figure 5-8) so that
the counter indicates 4800 Hz.

d. Set SYNC SELECTOR to X1.

e. Adjust potentiometer R113 (Figure 5-8) se that
counter indicates 480 Hz.

f. Set PULSE RATE fully cew.

g. Adjust potentiometer R117 (Figure 5-8) so that
counter indicates 30 Hz.
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h. Adjust PULSE RATE controlfor a counter read-
ing of 200 Hz.

i. Loosen PULSE RATE dial and adjust toaread-
ing of 200.

5-39. CALIBRATING THE PULSEDELAY CONTROL.

5-40. Replacing tube V107 may degrade the accuracy
of the PULSE DELAY Control. After replacing V107,
the following procedure canbe usedto adjust the delay
calibration. It should be noted, however, that the
calibration of the PULSE DELAY dialis intended only
to be approximate.

a. Connect the DELAY SYNC QUT terminzl to an
oscilloscope vertical input.

b. Synchronize the Oscilloscope with signal at
SYNC OUT connector.

c. Set PULSE DELAY control to 300 us.

d. Adjust potentiometer R133 (Figure 5-7) to give
a delay of 300 us as measured on the calibrated Os-
cilloscope.

e. Set PULSE DELAY controlto 50 us asindicated
by Oscilloscope. (The delay is indicated by the inter-
val between the start of the Oscilloscope trace and the
leading edge of the delayed sync pulse.) If necessary,
slip the PULSE DELAY dial onits shaft to make cali-
bration accurate.

5-41. CALIBRATING THE PULSEWIDTH CONTROL.

5-42. Replacing Tube V111 may lessen the accuracy
of the PULSE WIDTH Control. This controlisintended
to be accurate within 20%or 1 s, whicheverisgreater.
To calibrate the PULSE WIDTH control, proceed as
follows:

a. Connect RFOUTPUTSUNCAL throughaCrystal
Detector to vertical input of an Oscilloscope.

b. Synchronize Oscilloscope with signal at the
SYNC OUT connector.

c. Set PULSE WIDTH control to 10 us.

d. Adjust potentiometer R156 (Figure 5-7) so that
width of pulse of 10 usas measuredon the Oscilloscope.

e. Set the PULSE WIDTH control to 2-pus pulse
width on Oscilloscope.

f. If necessary, slip dial to read 2 microseconds.

g. Repeat steps c through f for best overall cali-
bration accuracy.

Note

The width of RF pulse will vary approximately
0.25 us as the generator is tuned throughits
RF range. The above adjustments can be
made for best accuracy at any desired RF
frequency.
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5-43. POWER SET METER ADJUSTMENTS.

5-44, MECHANICAL ZERO. Adjust mechanical zero
as follows:

a. Removeinstrument cover foraccesstothe meter.
Lift the white paper sticker that coversthe zero adjust.
Be sure to replace it when through.

b. Connect shorting lead across meter terminals,

c. With a non-metallic tool, adjust mechanical
zero-adjust screw until meter pointer is at left of
meter dot and moving towards meter dot; stop ad-
justment when meter pointer is exactly at dot.

d. Carefully adjust mechanical zero-adjust screw
a few degreesto {ree screw from meter suspension.
If pointer moves off dot, repeat step c.

e. Remove shorting lead from meter terminals and
replace instrument cover.

5-45. ELECTRICAL ZEROQ. Theelectrical zerois set
at the factory and requires adjustment only when bolom-
eter circuit components are changed. Adjust as follows:

a. Removeinstrument cover foraccessto R612 (see
Figure 5-11).
b, Set MOD. SELECTOR to CW,

c. Adjust POWER SET until meter pointer is about
3 8 inch to the right of zero (0).

d. Set MOD. SELECTOR to OFF.

e. Adjust zero set control (R612) until meter pointer
is at the dot at the left end of the scale. Replace the
instrument cover.

5-46. TROUBLESHOOTING.

5-47. TEST EQUIPMENT REQUIRED.

5-48. Thetest equipment requiredto troubleshoot the
Signal Generator is listed in Table 5-2. Instruments
other than those listed may be used providedtheir spe-
cifications equal or exceedthe critical specifications.

5-49. ISOLATING A TROUBLE TO A CIRCUIT
SECTION.

5-50. Thetroubleshooting procedures are designed to
identify the causes ol vne or more of the {ollowing
symptoms:

a. Low or no RF output at RF OUTPUTS CAL.

b, RF output normal but abnormal indication on
front-panel power meter.

¢. No or low amplitude-modulation level.
d. No or little frequency modulation.
€. Modulation frequency, width, or delay abnormal.

f. Poor or no external synchronization.
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5-51. Each of the above troubles first requires iso-
lation to a faulty functional section of the Signal Gen-
erator. Regardless of the trouble encountered, the
power supply voltages should first be checked (see
paragraph 5-27). I a power supply is within 4 or 5%
of its nominal value, it should not cause any catastroph-
ie trouble, However, a greater deviation from nom-
inal could be suspecied as the cause of a near complete
failure of a Signal Generafor function. I a voltage
value exceeds 4% of its nominal level, the power sup-
ply should be repaired prior to troubleshooting the
other circuits of the instrument.

5-52. POWER SUPPLY TROUBLESHOOTING. Be-
cause the individual power supplies are to some ex-
tent interdependent, care must be taken to troubleshoot
the supplies in a particular sequence. This sequence
is as follows: -300 V supply, -700 V supply, -500 V
supply, and the 6.3 V filament supplies.

WARNING

Use extreme care when making the filament
voltage measurements. One side of each ac
supply is connected toa negative high-voltage
source. The use of a battery powered volt-
meter with a plastic case {such as a Simpson
260) is recommended for this measurement.
Do not use an ac powered instrument unless
the common can be floated at 1000 Vdc and is
isolated from the external chassis,

5-53. To isclatea trouble in the -300 V supply, check
the -300 V output at test point 2. Excessive ripple is
probably due to a failure of capacitor, C360, C361,
C362, or C363, or a heater-cathode short in V301-
V304. If the -300 V output is nonexistent or very low,
check the dc voltage between test points 2 and 13 to
establish that the de input to the regulator is normal.
I normal, the regulator circuit composed of V301-
V304 and associated parts is faulty. Isolate the faulty
tube or part through voltage and resistance checks
(Figures 5-21, 5-22), and tube replacement, It should
be noted that the regulator circuit comprises a servo

(féedback) loop, and hence a failure of any part will be
reflected by erroneous voltage indications at most
points in the circuit. Resistance readings, however,
usually provide an indication of a faulty part.

5-54. Ii shounld be established that an excessive load
is not being placed on the power supplies, such as a
shoried high-voltage decoupling capacitor or shorted
tube, Excessive load conditions gives trouble symp-
toms similar to those encountered in a power supply
failure. A Model 428B Ammeter can be used to check
the current load on the supplies, Table 5-3 lists the
check points [or each supply.

5-55. If the dc voltage input to the regulator circuit
is abnormal, check the ac voltage between test points
3 and 4 (see WARNING in paragraph 5-52). I this
voltage is normal, voltage-doubler diodes CR301,
CR302, or associated {ilier parts (C360-C362, R361,
R362) are faulty. If the ac voltage across test points
3 and 4 is abnormal, transformer T1 or the 115 (or
230) V primary-power circuit is faulty.
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Table 5-3. Power-Supply Current Measurements

: [
Test Point*

Current {mA)

Pink lead connected to TBI1-5 7zl
Red lead connected to TB1-6 2.3 0.5
Red lead connected to TB1-7 4.3 20.5

*MOD. SELECTOR set to INT PULSE; frequency ad-
justed to 7.6 GHz (618C); 11 GHz (620B).

Note

The ~700 V and -500 V supplies are checked
in a manner similar to the -300 V supply,
using the particular test points assigned Lo
these supplies. Care must be taken to follow
the sequence given in paragraph 5-52.

5-56. NO ORLOW RF OUTPUT. Assumingthe power
supply to be normal, no or very low RF output could
be caused by a faulty RF attenuator probe, or a faulty
klystron and associated components. A faulty attenu-
ator probe can be positively identified by adjusting the
POWER SET control to obtain a normal indication on
the front panel power meter. U the meter indication
isnormal, the RF attenuator probe is faulty; otherwise
the problem is in the klystron or associated circuit
parts. Theklystronoscillator isbest checked by volt-
age and current measurements. Refer to Figure 5-22
or klvstron voltage measurements and paragraphs
J-30and 5-32 for measurement of klystron beam cur-
rent. If all measurements are normal, replace the
klystron. Abnormal voltage measurements indicate a
failure of one or more circuit parts. If an abnormal
indication occurs inthe klystronrepeller circuit, per-
formi resistance measurements to isolate the faulty
part. In the klystron grid circuit, perform resistance
checks and check modulator tube V701. Inthe cathode
circuit. check diodes CR701 and CR702.

5-57. RF OUTPUT NORMAL BUT RF OUTPUT
METERABNORMAL. Thistroubleindicationis caused
by either a faulty power-monitor probe or power meter
circuit, A faulty power-monitor probe is detected by
removing diode CR603 and measuring the resistance
between center conductor and case. Normal indication
is 50 = 5 ohms. If both the probe and detector check
normal, perform voltage checks (see Figure 5-22) on
transistors Q601 through Q603 to isolate the faulty
part in the power meter circuit,

5-58. NO OR LOW AMPLITUDE MODULATION. To
identify this type of trouble [irst establish that the
trouble is with all amplitude-modulation modes (in-
ternal pulse, external pulse, or internal square wave)
or only one of the modes. If all amplitude modulation
modes are faulty, Modulator tube V701 or associated
circuit partsare probably faulty. This canbe checked
by performing wavelorm measurements at test points
14and 15 (see Figure 5-27). I the abnormal indication
is at test point 14 only, check V701 and the plate cir-
cuit components. I both test points are abnormal,
check V701 and the grid circuit components. Voltage
and resistance checks should isolate a faulty part.

.
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5-58. If thetroubleinvolves only internal pulse modu-
lation, the trouble is in MOD. SELECTOR switch S$102
or the internal pulse-generating circuits. To isolate
the trouble, check the waveforms (Figure 5-27) at
test points 22 through 16, (in that order) and refer to
the following list of troubles when an abnormal wave-
form is encountered.

Abnormal Waveform

at Test Point Trouble

22 V102, V103, or associated
parts

21 V105 or associated parts

20 §102. deck H; or V106,
V107, or associated parts

19 5102, deck F: or V109 or
associated parts

18 V108 or associated parts

17 V111 or associated parts

16 5102, deck E

5-60. If only external pulse modulation is faulty, set
MOD. SELECTOR to ~EXT and check modulation, If
normal, inverter V109A isfaulty. If abnormal, switch
5102 (sections E or G) is faulty, or capacitor C123 or
resistor R143 is faulty. The latter two components
may be isolated by checking the external modulating
signal at test point 23.

5-61. If only square-wave modulation is faulty, per-
form waveform measurements at test point 22. If
normal, switch S102 (deck G) is faultv. If abnormal,
V102, V103, or associated parts are faulty.

5-62. NO OR LITTLE FREQUENCY MODULATION,
First establishif the trouble is with both external and
internal FM. If the trouble is isolated to external FM
only, check waveform (Figure 5-27} at test point 23.
If waveform at test point 23 is normal, the trouble is
in MOD. SELECTOR switch S102, section Bor G. If
waveform at test point 23 isabnormal, check capacitor
C123 and resistor R143. 1If trouble is with both ex-
ternal and internal FM, perform waveform measure-
ment at test point 24, If waveform at test point 24 is
abnormal check capacitor C136 and variable resistor
R168. If waveform al test point 24 is normal, per-
form vwvoltage and resistance measurements (Fig-
ures 5~21, 5-22 of the klystron repeller circuit,

5-63. If only internal FM is faulty, place MOD.
SELECTORto INT FM, check waveform (Fipure 5-25)
at test points 18 and 21. I indication at both test
pointsis normal, perform voltage and resistance mea-
surements (Figures 5-21, 5-22) on VI08B, V110, S102
(section Band D} and coupling capacitor C135. If indi-
cation at test point 18 is abnormal, check S102, sec-
tion F. If indication at test point 21 is abnormal, per-
form voltage and resistance checks (Figures 5-21, 5-22)
of V105 and associated circuit parts,

5-13
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5-64. MODULATION FREQUENCY, WIDTH, OR DE-
LAY ABNORMAL. A trouble involving the frequency
" internal modulation is caused by Multivibrator V102,
03 and associated parts. Pulse width troubles are
4used by a fault in Multivibrator V111 or associated
parts. Pulse delay troubles are caused by a fault in
Multivibrator V106, V107 or associated parts.

5-65. POOR EXTERNAL SYNCHRONIZATION. A
trouble involving the external synchronization is caused
by Amplifier and Inverter V101 and associated parts.
Toisolate a trouble in the external synchronization to
a faulty part, perform voltage and resistance measure-
ments (Figures 5-21, 5-22) of V101 and associated
circuit.

5-66. ISOLATING TROUBLE IN TRANSISTOR
CIRCUITS.

5-67. The following procedures and data aregiven to
aid in determining whether a transistor is aperational.
Tests are given for both in-circuit and out-of-circuit
transistors.

5-68. IN-CIRCUIT TESTING.

5-69. The common causes of transistor failures are
internal short- and open-circuits. Intransistor circuit
testing the most important consideration is the trans-
istor base-emitter junction. Like the control grid of
a vacuum tube, this is the operational control point in
the transistor. This junction is essentially a solid-
state diode. For the transistor to conduct, the diode
nust conduct; that is, the diode must be forward
iased. As with simple diodes, the forward-bias
polarity is determined by the materials forming the
junction. Use the transistor symbol on the schematic
diagram to determine the bias polarity required to
forward-bias the base-emitter junction. The A part
of Figure 5- 14 shows transistor symbols with termi-
nals labeled. Notice that the emitter arrow conven-
tionally points toward the type N material. The other
two columns of the illustration compare the biasing
required tocause conduction and cut-off intransistors
and vacuum tubes. I the transistor base-emitter
diode (junction) is forward-biased the transistor con-
ducts. If the diode is heavily forward-biased, the
transistor saturates. However, if the base-emitter
diode is reverse-biased the transistor is cut-off. The
voltage drop across a forward biased emitter-base
dicde varies with transistor collector current. For
example. a germanium transistor has a typical for-
ward-hias, base-emitter voltage of 0.2-0.3 V when
collector current is 1-10 mA, and 0.4-0.5 V when
collector current is 10-100 mA. In contrast, forward
bias voltage for silicon transistors is about twice that
for germanium types: about 0.5-0.6 V when collector
current is low, and about 0.8-0.9 V when collector
current is high.

5-70. Figure 5-14, part B, shows simplified versions
of the three basic transistor circuits and gives the
operating characteristics of each. When examining a
ransistor stage. first determine if the emitter-base
Jode is biased for conduction (furward-biased) Ly
neasuring the voltage difference between emitter and
rase.  When using an electronic voltmeter, do not
neasuredirectly betweenemitter and base; there may
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be sufficient loop current between the voltmeter leads
to damage the transistor. Instead, measure to a com-
mon point (e.g., chassis). I the emitter-base diode
is forward-biased, check for amplifier action by short-
circuiting base to emitter while observing collector
voltage. The short-circuit eliminates base-emitter
bias and should cause the transistor to stop conducting
{cut off). Collector voltage should then shift to near
the supply voltage. Any difference is due to leakage
current through the transistor and, in general, the
smaller this current, the better the transistor. If
collector voltage does not change, the transistor may
have an internal open or short.

5-71. TESTING TRANSISTORS WITH AN
OHMMETER.

5-72. The two common causes of transistor failure
are internal short- and open-circuits. Remove the
transistor from the circuit (caution with heat) and use
an ohmmeter io measure internal resistance. See
Table 5-4, for measurement data.

CAUTION

Most ohmmeters can supply enough current
or voltage to damage a transistor. Before
using an ochmmeter fo measure transistor
forward or reverse resistance, check open-
circuit voltage and short-circuit current out-
pui ON THE RANGE TO BE USED. Open-
circuit voltage must not exceed 1.5 V and
short-circuit current must be less than 3 mA,
See Table 5-5 for safe resistance ranges for
some common ochmmeters.

5.73. KLYSTRON REMOVAL (618C).

5-74. To remove the klystron oscillator tube V114
from the resonant cavity proceed as follows:

a. Remove the socket housing cap, screws and
lock washers (items 1 and 2, Figure 5-15). Pull the
housing (3) away until the tube socket is exposed.

b. Pull straight back on the socket until it is free
of the tube base. Do not apply lateral pressure when
removing socket.

¢. Unscrew and remove sleeve (4) which covers
klystron body. Do not at any time apply side motion
to the klystron: to do so will break the tube.

d. Turn klystron (6) clockwise. and at the swme
time pull straight back from the cavity. Do not
attempt-to rock the klystron,

e. Remove rubber washer (14) and clamping
ring (5).

f. Unscrew retaining nut (7) at cavity entrance
using socket wrench supplied with the instrument. Re-
move the seating ring (3) and the spring (8) below re-
taining nut. Do not use this spring or washer again
except as a necessity. New springs and washers are
supplied with replacement klystrons ordered f{rom
Hewlett-Packard Co.
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A. TRANSISTOR BIASING
DEVICE SYMBOL CUT OFF CONDUCTING
PLATE + 200V +200v
VACUUM TUBE GRID -5y -3v ---)
CATHODE = =
COLLECTOR +20V +20V
MAIN
N PN TRANSISTOR BASE ov L“A@‘LQ CURRENT
(OR-) \ >4
EMITTER = CONRRREY L
COLLECTOR -20V -20Vv
CORRENT
PNP TRANSISTOR BASE Sy -3V X ¥
IMITTER = soNTROLY 4
B. AMPLIFIER CHARACTERISTICS
' COMMON COMMON COMMON
CHARMTERBTC | g EMITTER COLLECTOR
INPUT Z 30-50 N 500-1500 N 20-500K N
OUTPUT Z 300-500K 30-50K N 50-1000 0
VOLTAGE GAIN | 500-1500 300-1000 <
CURRENT GAIN | < | 25-50 25-50
POWER GAIN 20-304dB 25-40 dB I0-20dB
-15v
-15v -5V
QUTPUT |
INPUT OUTPUT
WNPUT INPUT
= — QUTPUT
Figure 5-14. Transistor Biasing and Operating Characteristics
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Table 5-4. Qut-of-Circuit Transistor
Resistance Measurement
| Connect Ohmmeter Measure
Transistor Pos [ Neg Resistance
. - h
Tpe lead to lead to ohms)
rSrmlll emitter |base* 200-500
Signal G g
PNP | emitter Pcollector 10K-100K
Ger- emitter |base* 30-50
mARIUM | power several
| 1[ | emitter | collector |hundred
base emitter 1K-3K
Small r
Signal . very high
collector | emitter (might read
NPX _ open)
Silicon base emitter |200-1000
high, often
Power | collector | emitter |greater than
1M
*To test for transistor action, add collector-base
short. Measured resistance should decrease.

Table 5-5. Safe Ohmmeter Ranges for
Transistor Resistance Measurements

r | Open Short Lead ]
Safe Ckt Ckt
OhmmeterLRange(s) Voltage| Current [Color [Polarity
Rx 1K 1.0V 1 mA |Red + -|
Rx 10K 1.0V 100 A |Black -
HP 112A |Rx100K| 1.0V 10 uA
Rx 1M 1.0V 1uA
Rx10M | 1.OV | 0.1uA
Rx 1K 1.3V 10.5TmA
Rx 10K 1.3v 57 1A [Red -
HP 410C [Rx100K| 1.3V 5.7 1A |Black -
Rx 1M 1.3V | 0.51A
1Rx10M 1.3V |0.05 A
R x 100 1.1V 1.1mA
Rx 1K 1.1V | 110 A |Black -
HP :10B |Rx 10K 1.1V 11 1A |Red =
Rx100K| 1.1V | 1.1puA
Rx1M 1.1V 0. 11 pA
- 1 - b 4 -
Sinipson {Rx 100 1.5V I1mA [Red +
250 | Black
Simpson [Rx 1K 1.5V 10.82 mA|Black
259 ll"toci
Triplett |Rx100 1.5V [3.25mA i
£30  [Rx1K | 1.5V | 3254 v;;,‘.'“
With
1 1 T Serial
Triplett |Rx10 1.5V } 750 uA Number
310 Rx 100 1.5V 75 LA
] ) J
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g. If sample probe adapter (11) protrudes into the
cavity, remove the lock nut (12) and disengage pipe
(10). Loosen lock nut (12) and back out adapter (11)
until it is flush withtheinside face of the cavity bottom
plate.

Note

See Klystron Tube Warranty Claim in this
manual.

5-75. KLYSTRON REPLACEMENT (618C}.

5-76. Prior to installing a new klystron V114. prac-
tice reinstalling the old one. The proper force and
twist required to pushthe klystron pastthe spring may
then be learned by practice. The procedure for in-
stalling the new klystron is as [ollows:

a. Install new waffle seating ring (9, Figure 5-15)
and then new spring (8) in cavity entrance. Ends of
spring should meet to form a complete circle.

b. Thread the retaining nut (7) into cavity until it
is seated very lightly against the spring. Press spring
into place under the nut so that it forms a circle.
Tighten the nut slightly to hold the spring in position.

CAUTION

When inserting the tube, always keep it
straight inline with the cavity. DO NOT work
it Irom side to side.

c. Insert the klystron tube (6) into the cavity until
it engages the spring (8). Firmly press the tube
straight into the cavity at the same time giving it a
clockwise twist. The twist will cause the spring to
expand and pass the tube allowing it to seat firmly in
the cavity.

d. Tighten the retaining nut slightly with socket
wrench supplied.

e. Snapthe clumping rings (5) muking certain that
they encirele the grid ring of the Klystron, When the
rings arc in pusition. three or four threads of the nat
(77 should be visible between the clamping rings and
the outside Tace of the nut. Install rubber washer (14).

f. Thread the cover sleeve (4) into the retaining
nut sothat it seats against the clamping rings, causing
the clamping ring fo grip the grid ring of the klystron.
Tighten the sleeve firmly by hand.

g. Install the tube socket and housing (3), pressing
the socket straight into position.

h. Position socket housing and attach cap screws

(1)
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Figure 5~15. Exploded View of Klystron Mounting Parts (618C)

.77. KLYSTRON REMOVAL (6208B),

5-78, To removethe klystronfrom the resonant cav-
ity, remove the Instrument from the cabinet or rack.

The klystron is located at the left side of the instru-
ment just behind the front panel. Refer toFigure 5-16
and proceed as follows:

CAUTION

Do not at any time apply side pressure to the
klystron. To do so will break the tube.

a. Removethe four screws from the klystron tube
base cover.

b, Pull tube base cover straight out to expose tube
base.

¢. Remove socket from klystron. Pull sucket
straight out to expose tube base.

d. Loosen and remove klystron mounting nut with
wrench supplied.

e. Remove collet washer with a sharptool. Grasp
klystron tube base and pull straight out of cavity.

{. Remove clamp spring.
g. If collet ring and collet are locked on klystron,

place klystron on its base and gently tap collet ringto
iree the collet.

Note

See Klystron Tube Warranty Claim at rear of
Replaceable Parts.

5-79. KLYSTRON REPLACEMENT (620B).

a. Insert waffle washer in cavity (Figure 5-16).
Use new washer if old washer is damaged.

b. Place collet ring and collet sprinz on collet,
making suretaper on ring seatsagainst{lare of collet.

c. Place collet washer over collet. Place mount-
ing nut over collet washer.

d. Place klystron assembly into cavity andtighten
mounting nut by hand until collet just grips klystron,
but klysiron should still be free to rotate.

f. Slide klystron out approximately 1 8 inch, then

push in until klystron seatsfirmly against shoulder in
collet.

CAUTION

DO NOT USE EXCESSIVE PRESSURE, to
preveni possible damage to klystron.

g. Tighten mounting nut by hand, then push socket
on klystron base, being careful not to exert any side
pressure on the klystron,

h. Remaove cover plateirom frequency drive mech-
nism to check repeller cable. Be sure to push the
repeller cable into center conductor to connect the re-
peller before turning on the instrument.

5-17
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h. With an ohmmeter connected between the orange
and blue leads onthe potentiometer, turnthefrequency
ntrol to point where microswitch just operates (ap-
xximately 8.9 GHz), so thearm (blue lead) is exactly
.the tap in the potentiometer. This point is the lowest
resistance reading on chmmeter.

i. Replace rear potentiometer cover and reconnect
leads,

j. Tighten set screws in the coupler.

K. Resetrepeller voltage adjustmentsas described
in paragraphs 5-33 and 5-35,

5-82. REPLACING AND RECALIBRATING THE
ATTENUATOR (618C).

5-83. It is not expected that the attenuator dial will
require recalibration unless the attenuator assembly is
replaced. The attenuator is not ordinarily subject to
change or breakage. Small improvements in accuracy
may be made by slipping the attenuvator dial on the
{ront pane] slightly on its shaft to bring into calibration.

5-84. Following replacement of the probe, the atten-
uator assembly must be adjusted for the correct and
safe operating depth. The following instructions are
divided into two parts: thefirst concerns the replace-
ment of the attenuator probe, and the second concerns
the attenuator dial alignment.

5-85. REPLACING THE ATTENUATOR PROBE
(618C).

5-86. Power from the resonator is coupled to the RF
OUTPUTS CAL jack at the front panel through an as-
sembly consisting of the panel jack, a length of RG-
55 U cable, and the attenuator probe. The attenuator
probe is terminated by a special resistor, which is
made by coating platinum on a glass bead. This re-
sistor should normally last{or the life of the equipment
even if subject to shock and vibration. Should the re-
sistor become broken or otherwise defective however,
the complete attenuator assembly must be replaced.
Replace a defective attenuator assembly as follows:

a. Remove the four screws holding the RF OUT-
PUTS CAL comector to the front panel.

b. Release attenualor cable from under cable
clamp.

c. Remove mounting screw which holds the rack to
the aluminum block on the atienuator probe.

d. Lift mounting block and probe from the circular
waveguide housing.

e. Use care in handling attenuator probes. The
glass bead resistor canbebrokenby twisting the cable.
Mounting block comes affixed to new probe.

f. Insert new probe into waveguide only as far as
is necessary to match-up block mounting holes. In-
sert mounting screw and tighten. Take care that the
probe ground is oriented in the right direction (away

Section V

from the cavity). The glass beads should be visible
on the RIGHT HAND SIDE of the ground connection
extension when viewing the instrument from the front.

g. Carefully thread cable under cable clamp and
around casting to front panel. Avoid twisting cable
more than one-guarter turn.

h. RemountRFOQUTPUTS CALconnector. Tighten
cable clamp.

i. After the assembly is replaced, an error of a

few decibels may exist inthe calibration of the attenu-
ator dial.

5-87. RECALIBRATING THE ATTENUATOR (618C).

a. Connectsignal generator in test setup shown in
Figure 5-1.

b. Turnsignalgenerator on and allow a 20-minute
warm up period with modulation selector switch in
CW position.

c. Turn medulation selector switch to OFF posi-
tion, adjust zero set controls in generator and power
meter tozero, and return selector switch to CW posi-
tion. Topreventdriftdue to temperature change make
these adjustments as gquickly as possible.

d. Tune signal generator to 3.8 GHz and adjust
POWER SET control for zero indication on power set
meter.

e. Set attenuator to 7 (-7 dBm). Record frequency
and external power meter reading.

f. Repeat step e every 200 MHz ucross entire
{requency range,

g. Plot a dBm-{requency curve f{rom readings
obtained in step { {see Figure 5-18). Resulting re-
sponse curve will consist of a series of peaks and
troughs having an amplitude of =2.0 dB or less.
Draw a straight line (parallel to frequency axis)

~ through response curve in such a way that variations

are averaged about the line,

RFFOWER OUIPUT (OgM)

RE MITRUT FREQUENDY [ GH1)

Figure 5-18. Typical Response Curve (618C)
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RF POWER QUTPLT ((DBMJ

wwvvvv\j\

R S . bk A A S A e
1 ] ] 10 H
R QUTRJT FREQUENDY  (GHI)

Figure 5-19. Typical Response Curve (620B)

h. Select a frequencywhere response curve cross-
es average line drawn in step g and set generator to
this frequency.

i. Repeat step c.

j. Set generator output attenuator for -7 dBm
reading on power meter and lock attenuator. Ifatten-
uator dial does not now read 7 {-7 dBm}, remove plate
covering hub of dial, loosen set serews holding dialto
shaft and slip dial to read -TdBm. Tightensetscrews
and replace plate over hub of dial.

k. Repeat steps ¢ and j without changing generator
frequency. The readings obtained on external power
meter and from output attenuator should be the same.
If not, repeat steps ¢ and j until normal indications
are obtained.

5-88, REPLACING AND RECALIBRATING THE
ATTENUATOR (6208).

5-89. It is not expected that the attenuator dial will
require recalibration unless the attenuator assembly
is replaced. The attenuator is not ordinarily subject
to change or breakage. Small improvements in accu-
racy may be made by slipping the attenuator dial on
the front panel slightly on its shaft to bring into ecali-
bration. Following the replacement of the probe, the
attenuator assembly must be adjusted for the correct
and safe operating depth. The following operation is
divided into two parts. The first concernsthe replace-
ment of the atlenuator probe, and the second concerns
the recalibration of the attenuator dial. Todetermine
if the output attenuator is defective, measure the re-
sistance between the center terminal of the RF OUT-
PUT jack and ground. The resistance should be ap-
proximately 50 ohms. A higher resistance indicates
the film resistor that composes partof the pickup loop
is damaged and the attenuator probe and cable must
be replaced.

5-90. REPLACING THE ATTENUATOR PROBE
(620B).

3-81. To replace the attenuator probe assembly, pro-
eed as follows:

a. Withthe signal generator removed fromits rack
r cabinet and disconnected {rom the line source,

-20
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remove nut from rear of the RF QUTPUTS CAL
connector and pull attenuator cable {rom the jack.
The center connector and spacing beads are removed
with the cable. A new replacement assembly includes
these parts already installed.

b. Free the attenuator cable from small clampand
feed cable out top of instrument noting the routing of
the cable around the various decks.

¢. Mark the attenuator cable where the cable enters
the attenuator mounting block. Loosen the cap screw
shown in Figure 5-20 on the mounting block holding the
attenuator cable. Pull probe straight out.

d. Compare the new probe with the defective probe,
marking the new probe at the same distance from the
tip as the mark on the defective probe. Insert new
probe carefully to the same depthasthe original probe
making sure that the ground end of the pickup loap
points toward the resonator cavity (to the right when
facing the Instrument).

e. Tighten cap screw finger-tight so that minor
adjustment of the probe depth is still possible.

{. Carefully thread the cable under the cable clamp
and around the casting to the front panel. DO NOT
twist cable more than a quarter of a turn.

g. Remount RF QUTPUTS CALconnector, Tighten
cable clamp.

h. After the attenuator assembly is replaced. an
error of a few dB may exist in the calibration of the
attenuator dial. Calibration may be checked as de-
scribed in the following paragraph.

OUTPUT ATTENUATOR PROBE

RF POWER MOMITOR PRORE

Y= — —— MONITOR CAP SCREW

——C0IL SPRIKG (BEMIND
PROBE DRIVE MFCHANISK]

Figure 5-20. Attenuator and Monitor Probe
Assemblies (620F)
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5-92. RECALIBRATING THE ATTENUATOR (620B).

a. ConnectSignal Generator in test setup shown in
Figure 5-1. Allow Signal Generator to warm up with
MOD. SELECTOR in CW position for at least twenty
minutes.

b. Set MOD. SELECTOR to OFF.
c. Adjust Signal Generator to 8 GHz.

d. Connect Power Meterto RF OUTPUT CAL con-
nector: zero meter reading on Power Meter.

€. Set MOD. SELECTOR to CW,

f. Adjust POWER SET control so that the {ront-
panel power meter reads 0.

g. Adjust the QUTPUT ATTEN control to -7 dBm,

WARNING ]

High wvoltage is present on the green lead
below the attenuator assembly and at the
terminals on the potentiometer above the
frequency-drive casting. Beextremelycare-
ful not totouchthese components when adjust-
ing the attenuator probe with the instrument
turned on.

h. Gently adjust the probe depth sothat the external
power meter indicates -7 dBm. Tightenthe capscrew
on the attenvator probe.

5-93. An initial setting has now been made that will be
accurate within approximately +5 dB. To refine this
setting and obtain the original calibration accuracy of
=2 dB itis necessary to measure the output of the signal
generator across the {requency range and construct a
graph showing the frequency response of the instru-
ment. Figure 5-19 shows such a graph with a typical
response curve after the power output curve has been
centered about the -7 dBm reference level. The final
adjustment is made by slipping the attenuator dial,
while measuring the RF output level at a convenient
frequency onthe curve, tobring the total power spread
to Le within the +2 dB limits of the -7 dBm reference
level. The limitsare indicated by the heavy transverse
lines above and belowthe -7 dBm center line. Proceed
as follows:

a. Assuming the Signal Generator is at normal
operating temperature, set MOD, SELECTOR to QFF
and zero the external power meter.

L. Set MOD. SELECTOR to CW and tune frequency
dial to 7 GHz.

c¢. Adjust POWER SET control so that Meter indi-
cates 0.

d. Check that QUTPUT ATTEN control is set to
-7 dBm.

e. Record the reading on the external Power Meter.

Section V

{. Repeat steps c through e every 200 MHz irom
7 GHz to 11GHz. Plot theresultingdata as a response
curve such as the one shown in Figure 5-19.

g. This curve should consist of a series of peaks
and troughs with a maximum range of +2 dBm.

h. Egualize the maximum excursions on each side
of -7 dBm by slipping the attenuator dial. The dial is
made {ree of the drive shaft by removing the hubcover
from the center of the attenuvator dial and loosening
the two Allen screws in the periphery of the hub.

5-94. TUBE AND SEMICONDUCTOR
REPLACEMENT.

5-95. Table 5-6 lists checks to be made after re-
placement of certain electron tubes and semiconductors
(e.g., diodes, transistors). Replacement of unlisted
items does not affect critical Signal Generator func-
tions or operating voltages.

Note

Do not change an operating voltage or cali-
bration adjustment unless it is either defin-
itely outside specified tolerance or calibra-
tion accuracy of a dependent function is
unsatisfactory. Improving a marginal adjust-
ment can adversely affect calibration.

5-96. ETCHED CIRCUITS.

5-97. The eiched circuit boards in the Signal Gener-
ator are of the plated-through type consisting of metal-
lic conductors bonded to both sides of insulating ma-
terial. The metallic conductors are extended through
the component mounting holes by a plating process.
Soldering can be done from either side of the board
with equally good results. Table 5-7 lists recom-
mended tools and materials. Following are recom-
mendations and precautions pertinent to etchedcircuit
repair work.

a. Avoid unnecessary component substitution; it
canresult in damage to the circuit board and/or adja-
cent components.

b. Do not use a high-power soldering iron on
eiched circuit boards. Excessive heat may lift a con-
ductor or damage the board.

c. Use a suction device (Table 5-7) or wooden
toothpick to remove solder from component mounting
holes. DONOT USE A SHARP METAL OBJECT SUCH
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE PLATED-
THROUGH CONDUCTOR.

d. After soldering, remove excess flux from the
soldered areas and apply a protective coating to pre-
vent contamination and corrosion. See Table 5-7 for
recommendations.

e. Whenremoving a muliiple-connection component
held tightly in a socket, such asa vacuum tube, loosen
itgradually using gentle side-to-side or rotary motion
to avoid damage to the plated-through conductors.

5-21
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Table

5-6.
Semiconductor Replacement

Checks Following Tube and

Model 618C/620B

9-98. COMPONENT REPLACEMENT.

Reference a. Remove defective component from circuit board.
Designation Check Paragraphs
V103 PULSE RATE control 5-33 L
calibration Axial lead components, such as resistors
V107 PULSE DELAY control 5-35 and tubular capacitors, can bereplaced with-
calibration out unsoldering. Clip leads near body of de-
fective compenent, remove component and
Viil PULSE WIDTH control 5-37 straighten leads left in board. Wrap leads of
calibration replacement component one turn around orig-
inal leads. Solder wrapped connection, and
V114 Klystron frequency, 5-29 clip off excess lead.
current and voltage
A b. Remove solder {rom mounting holes using a
V301 thru -300V supply voltage 5-21 suction desoldering aid (Table 5-7) or wooden tooth-
V305 pick.
V401 thru -1000V supply voltage 5-27
V05 c. Shape leads of replacement component to match
V501 thru | -1500 supply voltage 5-27 maounting hole: spacing.
V504
CR601 thru | Power meter cali- 5-39 d. Insertcomponent leads into mounting holes, and
CR602 bration position component as original was positioned. DO
601 th p ¢ li- 5-39 NOT FORCE LEADS OF REPLACEMENT COMPO-
Q e 0; i g‘”et‘f meler cal NENT INTO MOUNTING HOLES. Sharp lead ends may
i damage plated-through conductor.
Table 5-7. Etched Circuit Soldering Equipment
Item Use Specification Item Recommended
Soldering Tool Soldering Wattage rating: 37.5 Ungar #776 Handle with
Unsoldering Tip Temp: 750-800°F Ungar #1237 Heating Unit
Tip Size: 1/8" OD
4 -
Soldering Tip, Soldering Shape: chisel Ungar #PL113
general purpose Unsoldering Size: 1/8"

De-soldering aid

Unsoldering multi-
connection compo-

Suction device to remove
molten solder irom

Soldapult by the Edsyn
Company, Arleta,

nents (e.g., tube connection California
sockets)

Resin (flux) solvent Remove excess flux Must not dissolve etched Freon
{from soldered area circuit base board ma- Acetone

before application of
protective coating

terial or conductor
bonding agent

| _Lacquer Thinner

Isopropy! Alcohol (100
dry)

Solder

Wiring

Component replacement
Circuit board repair

Resin (flux) core, high tin
content (60/40 tin/lead),
18 gauge (SWG) pre-
ferred

Protective Coating

soldering

Contamination, corro-
sion protection after

Good electrical insulation,
corrosion-prevention
properties

Krylon

41302*

Humiseal Protective Coat-
ing, Type 1B12 by
Columbia Technical Corp.
Woodside 77, New York

*Krylon, Inc.., Norristown, Pennsylvania
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5-99, TUBE SOCKET REPLACEMENT. There are
three ways to remove a tube socket from the etched
:ircuit boards:

a. Cut terminals attaching socket tocircuit board,
remove socket, and unsolder remaining terminal
pieces individually.

b. Using long nose pliers, break insulating ma-
terial of socket away from metal connectors, then
unsolder connectors from board individually.

c. Usea special soldering irontip designedto heat
all socket connections simultaneously and remove
socket as a unit; or use a suction device (Table 5-7)
to desolder all connections and remove socket.

5-100. ETCHED CONDUCTOR REPAIR. Abrokenor
burned section of conductor can be repaired by bridg-
ing the damaged section with a length of tinned copper
wire. Allow adequate overlap and remove any varnish
from etched conductor before soldering wire into place.

Section V

5-101. TRANSISTOR AND SEMICONDUCTOR DIODE
REPLACEMENT.

a. Do not apply excessive heat. See Table 5-7 for
soldering tool specifications.

b. Use a heat sink such as piiers or hemostat be-
tween transistor body and hot soldering iron.

c. When installing a replacement transistor, en-
sure sufficient lead length to dissipate heat of solder-
ing by maintaining about the same length of exposed
lead as used for original transistor.

5-102. Q601, Q602 LEAD IDENTIFICATION.

5-103. Transistors Q601 and Q602 are dual transis-
tors (i.e., two transistors in one case). For this
configuration, the locating tab which protrudes {rom
the rim of the transistor case identifies the collector,
not the emitter.
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R204

c70!
R209
5102
-y ‘ e e - — i~ C156
f CAUTION| - Jamlis : ol E . (under)
Cla4 ' :
RI74
(R707 in
|
618C only) 5103

Fizurce 5-23. Interior View Showing Locations of Unlabeled Chassis Components (Top View!
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P303

Section V

< Jio4 Ji1oz Jiol

C504 C503 C409 C408

JIo3

R526

€404

g
™ )
"
"
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C403 C363 C362 C601 C365

e

...-'""‘.

vé 1

/

J105

vioe T8B!

Figurc 5-24. Component Identification, Bottom Interior View
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VIOl vioz vio4 viOo5 Vioe VIO7 RI33 VI56 VIS VIO® VIO ci4z

clot

A300

A400

A500

S3086 P303 J301 Fiot Bl A800

Figure 5-25. Component Identification, Rear Interior View
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1. Resistance in ohms, capacitance in microforads unless otherwise noted

screwdriver adjust

front panel designation

test point

voltage regulator (breakdown) diode

P

6. 947 Encloses wire color code. Code used (MIL-STD-681) is the same as
the resistor color code. First number identifies the base color, second
number the wider stripe, and the third number identifies the narrower
stripe. E.G., 947 denotes white base, yellow wide stripe, violet narrow
stripe.

7. Waveform taken with Oscilloscope adjusted for ac coupling

8. Except for test point 23, all waveforms taken with {ront panel controls set as follows:

MOD SELECTOR - INT

PULSE WIDTH - 10
PULSE DELAY - 0
PULSE RATE -~ 200

FM AMPLITUDE - Fully cw

g. Wavelform taken at test point 23 taken with {front panel controls set as listed in note 7
except MOD SELECTOR is set to INT FM.

10. Voltages shown on schematic diagrams are with respect {o chassis ground.

Figure 5-26. Notes Pertaining to Waveform and Schematic Diagrams
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0.2 MS/CM
0.05 V/CM

0.2 MS/CM
2V/CM

5-30

Test Point 14
(Notes 7
and 8)

Test Point 16
(Notes 7
and 8)

Test Point 18
{Notes 7
and 8)

~Test Point 20
(Notes 7
and 8)

Test Point 22
{Notes 7
and 8)

0.2 MS/CM
2V/CM

e L 13

.2 MS/CM
.2V/CM

(==

0.2 MS. CM
0.1 V.CM
1 T Iy
: |.lad
0.2 MS,f’fCM
5V.CM

Figure 5-27. Waveforms
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Test Point 15
(Notes 7
and 8)

Test Point 17
(Notes 7
and 8)

Test Point 19
(Notes 7
and 8)

Test Point 21
{Notes 7
and 8)

Test Point 24
(Notes 7
and 9)
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Figure 5-31. Power Supply Section
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Section V Model 618C/620B
REFERENCE HP PART _l
DESIGNATIONS NUMBERS
C1 0160-0904
F1 2100-0201
FUSE HOLDER 1400-0084
I 15100007
J2 1510-0006
J3 1250-0083
S1 R1 2100-0047
|_ e sl A j RZ 21000047
Q R3 0687-1041
| ) | R4 07670028
P S RS 0698-3162
| ’ 2 " s1 3101-1395
Q I Q Q I Q T1 9100-0138
l ) |
o O O l
I N/O N/D
l— L ] L L ] [ ] [ -—J
115 VAC
]
; & —AAA—
i RS
| 46.4 k2 i
I. T1** )9
I l__ == - - LAY
]
£ QUTPUT
< e
115V

5.36

* The lamp is part of S1.
** The schematic shows the primary of T1 wired for 115V, it can be wired for 230V.

Figure 5-32. FM Modulator



Models 618C /6208

Section VI

SECTION Vi
REPLACEABLE PARTS

6-1. INFORMATION.

6-2. This section contains information for ordering
replaceable parts. Table 6-1 gives the meanings of
abbreviations and reference designations used in the
table of replaceable parts. Table 6-2 is the table of
replaceable parts and is organized as follows:

a. Elecirical assemblies andtheir component parts
in alpha-numerical order by reference designation.

b. Chassis-mountcdpartsinalpha-numerical order
by reference designation.

¢. Miscellaneous parts.

6-3. The information givenfor each part consists of:
a. The Hewlett-Packard part number.
b. Total guantity in the instrument.
¢. Description of the part.

d. Typical manufacturer of the part in a 5-digit
code.

e. The manufacturer's number for the part.

Total quantity for each partis given only once - at the
first appearance of the part number.

6-4. Table 6-3 containsthe namesand addresses that
correspond to the manufacturer's code numbers.
6-3. ORDERING INFORMATION.

6-6. To order a replacement part, address order or

inquiry to your local Hewlett-Packard sales and
service office {see lists at rear of this manual),

6-7. Specify the following information for each part:

a. Model and complete serial number of
instrument.

b. Hewlett-Packard part number,
c¢. Circuit reference designation,

d. Complete description of part,



Section VI

6-2

BT |

LI T I L

[

Howonn

assemnbly

motor

battery

capacitor

coupler

diode

deiay line

device signaling (lamp)
misc eleclronic part

amperes

autlomatic frequency
control

amplifier

beat frequency oscilla-
tor

bervllium copper
binder head

bandpass

brass

backward wave oscilla-
tor

counterclockwise
ceramic

cabinet mount only
coefficient
common
composition
complcle
connector
cadmium plate
cathode-ray tube
clockwise

deposited carbon
drive

electrolytic
encapsulated
external

farads

flat head
Fillister head
fixed

giga (109)
germanium
glass
ground(ed)

Table 6-1. Reference Designations and Abbreviations

] LI ] mownonnu LRI I}

nwuunn

REFERENCE DESIGNATORS

fuse p
Filter Q
jack R
relay RT
inductor 5
loud speaker T
meter TB
microphone TP
mechanical part U
ABBREVIATIONS

henries NriO
hardware NOM
hexagonal NPO
mercury
hour(s)
Hertz

NPN
intermediate [req
impregnated NRFR
incandescent
inciude(s)
insulation{ed) NSR
internal

OBD
kilo = 1000

OH
left hand 9%
linear taper P
lock washer PC
logarithmic taper PF
low pass filter

PH BRZ
milli = 103 PiL
meg = 1¢ PV
metal film
metallic oxide PNP
manufacturer
mega Hertz P/O
miniature POLY
momentary PORC
metalized POs
substrate POT
mounting g!;

Ly PWV

nano {10'9]
normally closed RECT
neon RF

RH

nickel plate

Wmnn

uou

oW onnnwn

wun

plug

transistor
resistor
thermistor
switch
transformer
terminal board
test point
integrated cireuit

normally open
nominal

negative positive
zero (zero tem-
perature coef-
ficient)
negative-positive-
negative

not recommended
for field re-
placement

not separately
replaceable

order by
description
oval head
oxide

peak

printed circuit
picofarads = 107
farads

phosphor bronze
Phillips

peak inverse
voltage
positive-negative-
positive

part of
polystrene
porcelain
position(s)
potentiometer
prak-to-prak
point

peak working voit-
age

rectifier

radio frequency
round head or
right hand

Models 618C/620F

v = vacuum tube,
neon bulb,
photocell, etc,

VR = voltage
regulator

w = c¢able

X = socket

Y = crystal

z = tuned cavity,
network

AEMO = rack mount only

RMS = rool-mean square

RWV = reverse working
voltage

5-B = slow-blow

SCR = screw

SE = selenium

SECT = gection(s)

SEMICON = semiconductor

51 = silicon

SIL = silver

SL = slide

SPG = spring

SPL = special

SSsT = Stainless steel

SR = split ring

STL = steel

TA = tantalum

TD = time delay

TGL = toggle

THD = thread

TI = titanium

TOL = tolerance

TRIM = trimmer

T™WT = traveling wave
tube

H = micro = 106

VAR = variable

VDCwW = dec working volts

W = with

W = watts

wIiv = working inverse
voltage

WW = wirewound

w0 = without



Model 618C/620B

Table 6-2. Replaceable Parts

Section VI

5 ¥
Reference HP Part . Mir
; ; G Description Mfr Par
Designation Number Y p Code fr Part Number
4 -r

4300 LLIYE LT 1T 1 BOLRD ABSENOLY,=)00 VPI alg [LFLETT.IY
($17] 0150=0012 [] CAPACITOR=FXD ,G1UF ¢=20% [KVOL CLR odaey Coalaloaiolnale
Clel 01%0=0012 CAPACITORFXD ,01UF o=20% LKYOC CER paged Coalaroadiolmele
Clee 0180-0092 & CaPACITORPXD ,05uF <=20% S00VDC CER 28280 ¢18p=p082
ER3ot 190120020 3 SI0DE=PwR RECT soo¥ PSOMA DO-2% 0d71E HPade
131 1901=0029 DI0DE=PwE RECT &G0V TIOMA DOe29 sdvit mpata
Pslo1 2160=0087 3 LAMP=GLON £1C 139/109v0C Bopyd TeZeByuLl yeave (14
Fiol 2ito=0000 2 FUBE ,94 123V BLD-BLOD 1,29%,25 UL pavec 313,800

1400=0508 3 FUBEMOLDER=BLOCK |54 250y 1=Fy 20480 1ap0=0008
Rie0 0B13-00dg 1 REBIGTOR 20 9% 5w Pw TCe0e=30 09520 Rg=9
Alsl 0T37=0709 L ] AEBIBTOR 873K 1% ,2%w F TCBOes100 glaid (Bal/ieT0el753er
L3 TH 0757=070% REBIBTOR 875X 1% .2%W F TCe0ee)O0 oleie CSel/4aT0edTgier
LETH 0690=3911 H REBISYTOR 390 10% 1w CC TCuoe32y 0ie0e 683911
R3bG 0797<0780 2 ALglgTom 2,21K {% ,2%w F TCoOes=10D (3131 e /iaTbadRllsF
R3S 06%0=3011 REGISTOA 390 0% 1® CC TCegeB29 0le0s 683911
LA TTY 07876748 REGIBTOR 2,2iK 1% ,2%w F TCugewjoo olaii E8ei/buT0=ai1=F
R3&T 0797=078% REBISTOR ATSK 1% ,3%m F TCEOeslQO olais E5e1/8=T0a87%3aF
LS1T] 0T47=0332 2 REGISTOR 150K 1% .5m F TCoOee]00 adevE HPTCL/2eT0ulT0]ep
LET1 0737=0131 2 REBIBTOR 274K 1% 9w P TLe0emitd FLLTY HFTLi/2=T0e27a)eF
R3To 0797=0131 REGIBTOR 278% 13 9% F TCuO#sl0Q [EALL HPTIC1/2eT0udTadel
RIS 07%7-0871 e REBISTOR 3,214 1y ,5v F f0opes)p0 038 MPIC)/2=TOaidlbaF
nyTR 0Bi1-0807 1 RESIBTOR jOK 41X %n Pw TCaDe=20 09910 [ {11
"373 p787=0:% '] RESIOTOR 1,5% 1% 5% F TLmbesiDD p29RE BFTCI/2=T0eiS08eF
RITe 0T37e08"2 H REBIBTOR },IM 1% ,5n F TCepesing 0299t BETCL1/2eTomi)puel. *
nyry Oat0eB2EL 1 REBIBTOR g20K 10% Im CC TCoDepa 61408 8play
R3T7 07570717 3 REGIETOR 121X 4T 25k P TCeQeeloD oduit CSai/8aT0alli)eF
R3TO 0812-0038 H REGIBTOR B, 68K 3% SN PH TCRQeedo pisdn REa=%
vinl 192100148 2 TUBL-ELECTRON 723) TRIODE i 7233
vioz 1921=0010 TUBE=ELECTRON 7233 TRIODE 1113 7213
¥303 1932-0038 2 TUBE=ELECTYRON 12a%Ta TRIODE=DUAL mn 12ATA
vi0& 1932=0030 TUBZ=ELECTRON 124xTA TRIODE=DuAL N 124X74
vios 1940=0007 1 TUBE=ELECTRON 082 DIODE=Y AGLTR LLLTY {1 H
Lano oosiBabob] 1 S04nD AgREMBLY,=1000 vPY 204k 0061d=000]
€apy 0150=0012 CAPACITORFYRD ,0JU7 eud0K IRYDC CER 08g0d forlatpadiodMala
tap? 0150=0012 CAPACITOR=FXD ,01UF ¢e20% IKYDL CER oszod CoRlalodJioingle
(111} 0150=0092 CAPALITOR«FRD OSUF o=20% 4COVDL CER 2048 v150=0092
1.1 0le0=0%08 2 CAPACITOR=PXD ,085UF ¢e20% UIKYOL CER FETTT Gleo=0op4
CRUDY 19010887 2 CI00E=HY RECT 1,9XY 29044 DDez"¥ 020316 R 2016=2
CRap2 190100837 DIDDE=MY RECT |, 9%V 25044 DD=29 p2018 IR 3pibed
DBupy 21up=0p87 LAMPSGLON A3C §39/109Y0C BOpUL Te2aBULB 74278 (3§14
Fupy 2110-p008 FUBE ,34 123V BLO=BLO 3,29X,29 UL pevee 313,900

japo=co0d FUBEWOLDIR-BLOCK 154 230v l=Fy 20adp 1epo=0008
Rugy 0693=3001 i REGIGTOR 39 10% 2n CC TCupeajz 01608 HB3%D]
RuGE 07570082 3 RESISTOR 221K 1% 5w F 7C00ee=)00 029l BFTCi/2eT0eddideF
LT 8747-0712 2 RESTSTOR 88,1% 1Y 33w F TCEOe=100 olajg (Sei/UaT0abBldep
Re0d 07570156 REBISTOR 1,5 {% 9% F TCebealido 029%g HPTCL/2=To=1804=F
Rup? 0737-08%2 ] RESIZTOR 5o,2K 11 ,5n F TCROe=100 [TAL] 4 HETCL/2=T0eS622eF
Rapk pevle=224) i REGISTOR 220K 10x &n CC TCoupelE2 03606 LiTELH
RUDY 0757=01% RERIBTGR §,5% 1% 3n F TCaOe=iOd 0299¢ WETCL/2=T00150ueF
LY ] 67870789 RESIATOR 4TSk 1% 88w F TCOO4={00 oleld CS5ei/daT0ad 753l
Ruyy 6757-0890 1 RESISTOR 110K 1T % F TCoQesiOD 0298 BETCI/2=TO=] 1 03erF
LETT ] 2i00e1Te2 2 REGIBTQR=TRME 20x 9T wh BICE=dDJ j=TAN alvad J3aSwenife20)
Rug3 0797=0870 2 REJIOTOR B2%K 1T .54 P TCales)i0D 0299¢ HETC1/2=T0B35der
Ruja 0757=0777 REGISTOR 121K 45 ,25n F TCPoe=100 0laid t9=1/aeT0eilBaf
Rugs 07871000 2 REBISTOR Si,1 1§ ,5n F YCsDe=iDD p299p BPILis2=T0=S R aF
Rulh 0757=1038 RESISTOR 51,1 1% ,9n F TluDesl00 [ELL]4 HFTCL/22T0eS R =F
Rur? 0757=0283 2 ®EBISTOR 2x 15 ,13%m F YCeOeelOD wizvp [Aei/fBeT0e2001=r
Rojg 071570283 nEplgToR 2K 1% ,12%m F TColesioD 0lave C8ui/BaTlobll=F
LT 07%7=0862 RESIBTOR 221K 1Y 5w F TCeOes100 [ TLLA]4 METCi72=T0ed2Lder
LLLH 1923=0071 3 TUBE=ELLICTRON 12MET PENTQDE 3L 12MET
vag 19u9=0001 2 TUSE-ELECTRON 36518 DIODEsY RAGLTR 16838 50514
vaol 1923=0008 2 TUBE=ELECTRON aEJT PENTODE 0457} SEJT(EFLBa)
(1.1 19210009 2 TUBE-ELECTRON &Ca TRIOOE 33173 oLy
vags 1923=00T71 TUBE=ELECTAON 12MBT7 PENTODE 33173 12MBT

i d

See introduction to this section for ordering information
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Section VI

Table 6-2. Replaceable Parts

Model 618C/620B

Reference HP Part i Mfr
: , Qt Description Mfr Part N
Designation Number Y P Code t Number
AS00 004180002 1 BOARD ABBEMBLY,=15%0 ¥P§ FITIT oosilen0n2
€901 0i1%0=0012 CAPACITORePXD ,0JUF ee20% IKVOL CER eadoJ Co23410aJ10Imp38
(111} 0150=0012 CaPACITOR=FXD ,QIUF ¢=20% I1KVDC CER os20J CO2IAL0JI0IMEIE
£90% 0190=0092 CAPACITOR=FUD ,O0BUF =201 800VDC CER 28ado p1S0=0052
(411.1% 031600904 CaPACITOR=FXD ,0BUF ¢=30% I1KYDE CER 20400 0160=0%04
€507 0150=0052 CAPACTTORFXD ,0SUF +=20X S00WDC CER FITTT] 0180=00%2
(1113 19010034 [] DIODE=hY ALCY 1KV G0OMA DDe29 0271C HPavy
trgo2 i901=0038 BIODE=MY RECT IHV s0@MA DO=2% 02TLL LT
bagol 2l80=0047 L4MPoGLON A1C 135/10BVOC B00UA TedeBull Ta2Te AL
(L 1.3} ¥170=0020 3 CORE=-BWIELOING BEAD (3T 1] $0=300=56542 /4
[{LH 917000029 CORE=OMIELDING BEAD LT S0=500a6542 /6L
rFegy I110=0012 1 Pugt 54 2%ov FAgT=BLO 1,29x,29 yL IEC satot 312,500
1600=00080 PUBEHOLODER=ALOCE 154 2%0V 1efy 20s80 1800=0008
RS0y ITLITLLETY H RESISTON 47 101 BW CC TCopedil 01806 KBETO}
RS02 0757=0374 H REQISTOR 8TSK X 30 7 TCo0eeilo [F1113 MPTCL/2T02a753eF
R303 07570374 REBIITOR A7SR 4N 9w F TimOw=igo a9 BPTC1/2eT00uT5)ar
ASps 0757=0313 H REGIAITON 393n 4% 6w F TCogewi00Q 0299k HFYC1/2=To=3923=F
RSDY 07870772 REBIBTOR 83,1K 1% ,20W F TCobeslOD 03418 C8el/taTOubd]dar
REoe 0737=p158 RESIGTOR §,5% (% 84 F TCwoeeygp p29eL MP7Ci/2=To=100a=F
RE87 0757=08%a REBIRTOR S, 3K 1% 5% F TCo0e=ig0 paeeg MFIC1/0=T0eS022F
i 0730=0101 1 REBIOTOR 820x i im CF TCmQa3ge 05920 DCie8203aF
RS09 0757.0872 REBEOTON 1,3 4% S P Tlude=i00 p29eL MPTCL/25T0o1 J04aF
RS10 0787=0%00 RESIBTOR 475 4% 29K F TCulesl0l olalp C8=1/batl=d?siap
"Y1 0787=0777 RESIBTOR 131K 19 29% ¢ TCROesi00 olalp LSei/8aflalllef
LL3Y ] 2ioo=1782 RIBLETOR=TAME Pox 9% wh BIDE=ADJ 1eTRN oirTep 334SnenSdedbl
RS13 0787=0792 1 RERINTOR 481Im 1Y 28w F TCECOe=lOOQ 03ail CSei/iaTbablidar
RSia 0777e0002 2 AEOLETORM 7SR 10K Tw MO TCule=250Q elald FPretepitatgldex
RS1E 07710007 1 REGISTOR JOK 310% &% MO YCouoselddO (3131 FPé=is250=)00de=x
RE10 0797=0367 i REBIBTOR 100% 1% B F TCudesl00 a299L MPYC1/2eT0=1000=F
RS19 075%=0871 REQIOTOR §,21% JB 3w 7 YCooemice o208 BETCL/2=T0eiR)daF
RS20 0698=4303 i REBIBTOR I;K 108 Tm M0 TCale=230 [ 3131 ] FPT=T=280=4700=K
VsS4 193830071 TUSE=LLECTRON j2MET PENTODE 33173 mMer
veoa 19400001 TUBE=ELECTRON B6Sia DIOOE=Y AGLYR 18830 6514
v303 1923=0080 TUBL=ELECTRON 4EJ7 PENTODE 08571 SEJTLEFIRA)
¥Soe 1921=0000 TUBE-EILECTRON #Ce TRICDE 33173 (1]
As00 008160632 i BOARD ABBE™BLY, POWER MOMITOR AMPLIFIER 20409 LIS ETR
CRoOY 1902=0081 1 BIODE-ZNA 8,11y 9% DO=T PDe dy TEos, 0093 08038 0z 1093903
CReo2 1901=0029 1 DIODE-GEN PRAP [ooW 200MA DOaT 20aly 1901=0026
-1 .1} 10560221 2 TRANSIOTORSDUAL NPN PDETSOMA 2048y 1880=0221
es02 10%u=0221 TRARBIQYOR=CuUAL NPN PDETEOMW abedy {08a-02231
-T1:3 ] 1854e=000] i TRANOISTOR WPN §1 70=3% PDeBOOMn 268l 1054=000]
Reol 07870427 1 RESIBTOR §,9% 1§ ,18%w F TCEOe=100 oiavg (il /B=T0=]50)oF
LTT.T) 0757=0u37 H REBISTOR 4,78k 41X 180" F TCoge=100 0320 C8a1/8aT0=075aF
R&CY 078720437 REBISTOR 4,79x 1% ,12%% F TCoOe=100 clave Coel/BeT0adTSleF
Rooe 07970439 1 REBIBTOR &, 81K 1% 12%n F TCmOes100 oiete el /8aT0sbB]1eF
Reo? 07870481 1 REBIGTOR D&, 3% 1% .12%m F YCeOe=180 812% flel/Betfegala=F
ne0s " 0757=0382 RESIBTOR 50K 1% %W F TCeQesigQ 02399 MPTC1/2eT0a1903=F
L IY1) 0797=0a49 1 REBIBTOR 20K 1% ,i2%a 7 TC00s-100 p32%d Coel/BaTp=2002=F
api0 " 07370802 RESIBTOR 221% 1% 5w F TCelesloD o2eeg BFTCL/2=T0e 221 ]eF
Rel) - 0797=0801 1 REBISTOR 130% 3% ,%m F TLwoes=lop o2eeg MFTC1/2=T0=1303eF
Rgid 2100=1712 1 REBISTOR=TAMA §00 ST wn TOP=aDJ {=TAN s3vep 3385P=n50=50]
atoo CoslB=n0T8 2 BOARD ADOEMBLY.KLYBTADM MODULATOR(&18L) 20a80 oos1basnTe
avoo ooalb=s0Ts BOARD ABBEMBLY,XLYBTRON MODULATOR({az0B) 28ado 00si1den0Ts
cTo1 Cle0=02e) ] CAPACITOR=FED ,01UF ¢=20% BKVDC CER FITT L 0160=028%
trvo0t 1902-028] 1 DIobdE=2IN® JOOV X PDEL,Bm TCme, 0Wa% o2els BI1931=084
CrRYD2 1901=0028 i DICOE-PmR RECY 20OV FS0MA DO=20 0arig L H
ca7eld 1901054 1 DIODE=OmITCHING 2OOY S0WB DQeld 28cdo 1901=051%
LLT! 0737-013% 3 REGIITOR 1,1M 1% ,5% F TCaOe=]00 oaneg MPTCL/2=T0=]04aF
Rro02 CT787=000] i RESISTOR e3¢ 1% ,S5n F tleQe=i00 c2eee BF7L1/2:T0224])F
2703 0771=0005 1 RESIBTOR 2aK 10% &an MO TCEO¢=250 0luil FPimin2B0=dug2=x
(3411 §717=p002 RESISTOR TSK 10% Tw MD Tlule=is0 olage PPIeTe280e7502eK
RT0s 2100=21%8 2 RERISTOR=TRMR {O0K 30X CC TOP=ADJ 1eVAN 0379y UPMeds
nre? 21c0-2180 REGIZTOR=TRMR 10K 30K CC TOP=ADJ 1=TRN 0379J VPHeul
2708 0757=0133 2 REGIBTOR JBIN 1% ,9m F TCRO+=100 0299g METCL/2=T0=0833=P
(311 1921=00a1 | TUBE-ELECTRON 7893 TRIODL 01922 7099
12c0=0008 i BOCRET=TUBE 9=CONT [5=03 DIP=QLOR 04908 133=89=11=028
(111 00el1Be0tiog 1 BOARD sBBEMBLY, &,3v RESULATOR 20a0g 00618=00104
trEg) 19010418 i RIOOE-PwR RECT apQv 1,54 02036 BRyBLUbe12
41 LH 1e01=0090 2 DIODE=8mITCHING BOY 200MA @NB DO=T 28480 190i=0090
craol 19010050 DIDDE=BmITCHING B0V 2004 2N DOQ=7 208e8g i9pi=0090
Craou 1901=0038 DIODE=Wy RECT Xy s00MA DD=29 [T3314 LU
41111 1401=0038 DIODE-My RECT 1KV B0OMA DOD=29 [ 13514 Pudy
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odel 618C/620B

Table 6-2. Replaceable Parts

Section VI

eference HP Part Q Bescrinti Mfr
: % escription Mfr Part Number
asignation Number Y B Code
ooy 2110=0308 1 Fust 1,54 2%0v BLO-BLO 1,29x,29 UL IEC o“IJJ HOgofel /24 1
HPRDY P110=D2068 2 FUBEHOLDEReLLIP TYPE ,2%D=FUSE 28ado 211003289
HPBOR 211020369 PUSEMOLDERSCLIP TYPE ,35D<7UQE 20ad0 211020269
BBOY NOT ABBIBNED
cao2 1853-0228 1 TRANSIZTOR PNP 8] T0=39 PDEiN PT83SMMl p192a 2n8a)s
LI T3 2100=0300 1 REJISTOR=yAR CONTROL mw 2 10% LIN odand [\
R8O pe%os=avay 3 REDIBTOR 270K 0% In CC 1CegedB2 03606 §B2T4}
LT 131 CedT=228) H REQIDTOR 2.2¢ 108 ,%w CC TCmlesa? aieoe Ehz2at
VRBoy 1902-3329 1 DIODE=INR Y,SY 2% DD=T POE, 4w YCS¢, 088 02236 FiTaas
4900 B0618=6079 BOMRD ARBEWELY, MODULATOR 20400 o0bLa=b0TT
ci1y 0Le0=R12¢ ] CAPACITORSFAD ,QLUF ewlX JOOVDE MICAOeTO 28880 olb0=2120
3% 1] 0ib0=2306 3 CAPAZITORFXD ZTPF saSy JOOVOC 8480 pibddedloe
c12Y DjuDe0208 CAPACITORePXD ZTOPF oaly SOQYDC MICA 72134 DH1SP2T3JoT0oNYICR
c12e 0160-2306 CAPACITORSFXD 27PF v=83 3JOOYDC FITEL] 0lb0-3308
C129. olu0=0806 5 CAPACI TOR-FXD 270PF 4-5% S0OVDC MICA 72136 DMISF271J0500WVICR
«PACTORY QELECTED PaRY
€130 0la0=0142 H CAPACITORSPRD &T0OPF sefog JOOVDE MICA 2138 DHgoFaTaRoIeoRVILR
(45 51 Sipb=2120 CAPACITORFXD ,04UF ¢ol% 3OOVDC MICAOeTO 28a80 0ia0=2120
€132 0380=0300 CORACITOR=FXD 270PF 4=9% S00¥DC MICA 12138 DHMISFRTIJoRoORYIER
c13s 0160=2308 q CAPALITOR=FXD 100PF =33 JOOVWDL MICA0eT0 2babo Diko=2204
cile g1a0=0306 CAPACITOR=FXD 2TOPF 4=T% J0QVOC MIC4 T2i3e pHISFEYIJEB0ORVICR
Cito 0160=2208 CAPACITOR=PXD 100PF eo3% J0OYDL MICAGTD 20480 piboe2d0eE
(L33} 1%pie0020 DI0DE=Pun RECT 40OV TIOMA O0=29 odTi1cC HFatg
tRip2 190320098 ] DIDDE=ORITCHING 120V SOMA 160NE 20480 1901=00%0
Liat 618B-604 i COIL, RF .350 M 28480 6188-60A
R134 0690-3321 1 RESISTOR 3.3K 10% 1w CC TC=0+647 01606 683321
i #FACTORY SELECTED PART
RyLy 0690-1221 5 RESIBTOR 1,2 10% §P EC VCopoedd? 21408 6B122}
L1485 0693-1031 5 REQLRTOR 10k 10% iw EC TL®gead? ol608 HBI03L
nyap 06R0=19481 3 REAIATOR 130% 10% im CC TCaoesad elede LTI
Ryae [TRILT ALY RESIBTOR 270% 310% im CC TCupeddz 01606 GBavuy
R190 LTI REQIATOR 560K 102 in CL TCo0e282 olade 111 I 1
®y9y 06%0-2221 3 REDISYOR 2,2K 10% IW CC TCO00647 0160% sea2al
182 o0ev0=2321 REBIBTOR 2,2% 10% i% CC YCmQesa? 01606 Gdaady
(2131 0690=a78¢ RESLETOR 4ToK 10% Iw CC YC@OeddR are0e GaGTHY
RySae oe%p=87a1 | 4 AESIATOR a70% 10% im CC TCmoeldd 01406 BBuTay
oFACTORY BELECYED PARY
199 0690=8731 RESISTOR 4TK g0 iw €C TCooeTed 01406 [ 1038 1
r1%7 0s90=2221 REBIATOR 2,38 10% 1w CC %Cu0eeny 0l600 ca2ads
R1b0 0693=3334 a REDISTOR JIK §03 3w CC TCo0e709 01606 uB333)
[3TY] 06®3a3331 REQIATOR J3IX 10% 2% CC TCaoeVas 01406 HB3331
LITY 0e%0=1081 2 REGISTOR 1% o iW CC TCROe1000 016080 801051
Ridoe 06%0=4731 L] REJLIATOR aTh (o tm LC TCOOeT4S oLe08 G473}
eFACTORY BELECTED PARY
Ry0Y 08908731 RESISTOR a7% jo8% iw €C TCsgeTeS 01600 GBuTI
RiBde 0ovps1081 H RESIBYOR 100K 10X in CC 7CBpedB2 D106 BBjoE]
o7 ACTORY SELECTRD PARY
Ry09 pevo=-avaY REBIBTOR 470K 10% 1w CC TCo0eBd2 (311 1TSS
Ry 06%0=138] REJTATOR 190K 10% 1w CC TCOOeddR 01406 ITIELT
LIRS 0690=1041 RESTETOR 180% (o1 im CC TCopedd2 01406 GO18uy
[SLF] DeV0=a73] REBIBTOR 47X 10% 3w CC TCooeTo9 01400 60473
Ryo3 06902721 2 REQIBTOR &,7% 10% 1m CC TCoQeba7 01606 BBETRY
"% 0ev0=a731 AERIBTOR aTK 0% 1w CC TL=0e70% [ 111 68473y
n195 08v0-0821 ] REIITOR 5,0K 308 §w CC YCBOoesa? 0180t LITHE
LICTY 06933338 REBIBTOR 33X 10N 2w &C YC@OeTaS e1600 H83331
Ry oe%0=1241 7 MESLISTOR 1,3% §0% in CC TCRO+1Q00 01606 68125y
%8 TSI 4 REBIBTOR 10K 0% iw CC TCoDeT4S 01406 BB3031
R0t 0e90=S821 1 RESIBTOR 5,8% 10% im CC TCoQeadT oteoe [111T 3
RyCE 0690-8211 1 RESISTOR @2% 100 iw CC TEe0+Y48 01808 688234
320 075720300 1 RESIDTOR 01,97 13 50 P TCe0ee1D0 [TRA] BFICI/RaT0eb)8deF
’327 9787=0307 1 REBIBTOR J32% 3% ,Iw F Tlegeego0 02v9f MEPE /2T 0=d]2d=F
Ry28 2787=0353 REGISTOR JOIK gy 9 F Tlegesivo 0299L HETCL/2=T0=3923-F
41000 2o618-0078 BO4ARD ARQE®BLY, MODDULATOR 2060 poslden07d
tio2 0160=2120 CAPACITOR=PUD ,01UF ¢=11 J0OVDC MICAOeTO 20680 pinde=2i20
Ciode P180=0189 1 CAPACITOA=FID ST0PF #=53 3J0OVDL MICA 12138 DMISFaTiIJodoORYILR
sPACTORY QZLECTED PART
Cious 0180-0197 1 COPACITOR-FUD L80PF +=5% JOOVOC MICAO+70 72136 OUISFEaIJOS00NYICR
oFACTORY BELECYED PARY
(3111 0160=2218 ] CAPACITOA=FXD {QQCPF ¢=3% JOOVOC 28480 ITLIT 3T ]
cioe 01a0=21280 CAPACITOR=FYD ,01UF e=1% JOOVDL MICA0eTO anedo Gia0=3120
tio? Gileb=2210 CAPACITOR=FXD 1000PF ¢=33 300VYDC asupo ple0=2210
clo8 0160=34%3 1 CAPACITORePXD 2300PF ¢=3% 300vDC 28680 fled=Jut]
t109 01602210 CAPACITOR=PYD 10Q0PF e=3% J00VYDC 20680 0180=2318

See introduction to this section for ordering information
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Section VI

Table 6-2 Replaceable Parts

Model 618C/620B

Reference HP Part o Descrinti Mir

: ; escription Mfr Part Number
Designation Number i B Code

ci10 e100=2120 CAPACITORPKD O1UF 4eiX 300VDC MICA0+70 20480 0i00=2120

ety 01b0e2208 CAPACITOReFXD [00PF ¢o8% FOQYDC MICAQeTO 20680 0in0=2304

[48% 4 gi60e0i%0 1 CAPACITORFUD 19PF +o8% JoOOVDC 12138 DMISE3Y0J0300mVICR

ci13 0140=0209 1 CAPSCITOR=7HO SPF ¢=(0% SoovDC 72136 OM18Co30K0s00nYICR

tiye e140=019] 1 CAPACITORSFND SoPF ¢=§X JoOVDEL D¥iSESecdodoonvitr

e 0ls0=2308 CAPACITORFXD RTPP ooS% 300VOL 21a0=2300

(3954 e1é48=2204 EAPALITORSTXD [00PF +=8% JOOYDE MJCAOeTE 01602204

c110 0180=02008 CAPACITORePRD RTOPF oS SOOVDL MICa DHISF2TIJ0B00NYICR

ci20 0150=0071 1 CAPALITDR=FND 000PF eS8 I1XVDC CER ei%0=007)

c12 p160=2120 CAPACITORSFUD ,01UF ¢l 30OVDEL HMICAOeTO oiso=2120

c128 piege2iR0 CAPACITOReFKD ,QLUF ¢=1% 300VDC MICADe70 Ql60=2120

£128 03002520 CAPACITORSPED ,01UF ¢=il JOoVOL MICaoe?0 ei60e2120

(311 018¢=0199 i CAPACITORFUD 1B37PF ¢eo1x SOQVOL MICA T213e DMaoF (83TR oS0 0RVILR

cia2 £160=0909 H CAPACITORSFKD ,28uUF ee10X 1,BKVOC 28260 0160-0598

miot 0690=1291 REBIBTOR |, 2™ jo% iKW €C TCE0e1000 85606 60125

f102 00%0=129% RERIGTOR 1,BK 40% iw CC 7C206e1000 01408 68135}

n1pd 0evl=4TH 1 REBIGTOR 67K 108 2» CC TCspeVed o108 LLTES ¥

Ripa 069¢=12%1 REBIATOR § .2 jo% 1% CC TCE0et000 01606 e81291

Ri0S 069288731 REGEOTOR &7 10% im CC TCa0sTes 61806 €273}

Rios 0090=1081 REBISTOR 100K 10% iw CC 7Co0e002 o800 EDigey

a7 06932734 ] RESIGTOR 29K 10K an CC TComoeTed 61606 KBATI§

Rios 0490=874] RESIBTOR @70K 10% iW CC TCmbesa2 01406 chaval

f109 06900061 REBIBTOR [oOK 10Kk iw CC TCE0edd2 01608 sB10ay

Ri1e 069024733 RESIBTOR &7k $0% IW CC TCuQeTel o1606 eBav3y

R11% 0690=1051 REBIBTOR 1™ jom iw CC VCegelooo o100 601091

Rite 0692=00811 1 REBIOTOR o8B0 3103 i1» EC TCw0eFa9 01806 1T S8

Rid 0693=1031 [ REQISTOR 18K 103 2» CC VeeoeTel 81606 #B1831

R119 069321031 REBIATOR §0X 108 am CC TCepeTad 05480 wB1031

R120 te90=a72] REBIOTOR 8,7K 10% i CC TCBOesd? 01606 g8ET1

(11! 06%0=2721 H REBLIOTOR 2,7K 10% 1w CC TC@0e4A7 o1808 802721

122 069322731 RESISTOR 27X 103 24 CC TCmesTe? els0d #8273}

(I¥1) 0690=4731 REBINTOR 87K 10% 1w CC TCuveTed 01606 EBEY3

Ri24 £8690=1221 RESIETON 1,2K $0L 1W CC tCm0eedy 01606 [TIEEE

R1328 06%0e8T4] REBLATOR 870K 10K iw CC TCeoedd2 01606 $8atyy

Ride tev0=1631 RESIBTOR 10K 40% im LC TCuOoTal 81000 £81031

Ri2? 009021031 REBIOTOR 10K 103 tw EC TCmoeTed c1800 &81031

128 06%0=1251 RESIBTOR 1,24 108 1w CC TCmoeidao 616406 601251

[ TY L 8690=3031 REGIBTOR gox 10X W CC TCwmgeTeld e1606 N

L35 1] 0690=g221 RESIBTOR {,3K 108 IW CC TCEQesdY 01606 681ad1

nise 069¢=2744 REDIETOR 270K 108 Im CC TCmgedd2 01086 1 HETY

Ri32 ¢690=1091 REDIDTOR §,2M 10X iw CC TCwOel000 81606 683291

R3S 009323331 REBIOTOR 33X 108 am EC TCo0eToS e1406 HB3331

R137 0690=2711 1 REBIDTCR 270 10% is €C VCoQe®29 01606 pBavLy

130 08931831 REDISTOR 16K 103 2» £ TCo0w749 01606 wB1031

R1)Y 069321031 REDIATOR Jo0x 303 2% EC TCe0e7s9 01896 uBio31L

Rigo 06931031 REEISTOR 6K 108 2w CC TCeoeVeY 01806 LLIE} §!

Riay 06901081 RESISTOR J00K 10% Iw CC 7C200082 01806 go10ay

Rtad 0690=1541 AESIATOR 130K 0% tw CC TCe0eBd2 01606 1T LT

Rie} 0690=1251 REOISTOR §,2 10% iw CC TCmQei000 T Ga12%1

RiGS 08901244 1 REIIBTION 120% 16% LW CC TC204B02 01406 BB1R4Y

Rige 00%0=1011 1 RESIGTOR 100 103 iw €C TC=0e829 61608 883041

ryoee 0efpai2dy RERIATOR §,2% 0% LW CC TCEQesd? 21806 6812t
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—.odel 618C/620B

Table 6-2. Replaceable Parts

Section VI

Reference HP Part L M#fr
: . Q Description Mfr Part Number
Designation Number ty p Code
I CHASS1S PARTS
81 J1a0.0082 i KOTOR=AL IND AKADIO-F 1319V J&TCaRPM atado p3LL-T0 -1 T
c101 is0=000) 3 CAPACITORSFXD ,2BUF e=}j0% IKYDC PPR [TH B CPEIRILERBAN
t118 Siabendup 1 CAPATITORFXD ,1UF ¢eiDX 1RXVYDL PPR baR0d WPLLE
c1ay Din0=0081 CAPACITOR=FXD ,29UF e=]0X IKVDC PpR [ LITK] CPEIB1EeaTaK
(401 Sist=0007 1 CAPALITOR-FXD BUF +=10% 60OVDC PPR 20636 PIOMTR08K
C13s 0160-0999 CAPATITORSPXD ,29UF 4o10% },9KVDC 28400 CRTT2E 1101
C137 g160=000% CAPALITOR=PXD ,§UF /o 1UF o".lak lavnc oazpd aPiab
ciay 0140=0081 CAPAZITOR=PXD ,23UF e=1pX 1XVYDL P padey cPushindgan
c143 0170=0038 T CAPSCITORFXD ,23UF e=iol tnovn: !nu: 0170=0034
C1as 018020049 1 CAPACITOR=PXD 20UFeT73=10% SOVDC A 300206605 0CER
c1eg 0170«0034 CAPARITOR=FXD ,22yF eeioX 200vDC poOLYE eLTo=0030
(+17 0180=0084 ] CaPALITOR=FXD souFeTo=iox aT0VDE AL gldgepods
(213} 0180=002¢ CAPACITORSPRD GouFeBo=10% 4S0yDL AL el8o=0028
211 0180=002s CaPafITOR=FXD &0UPe30=10K 450VDC AL elao=00a4
151 01800082 [] CAPACITOR=FPXD 120UF9TR=103 JSOVDC AL 0lg0=00aid
cags vilg=n082 CAPACITORFXD 120UFeTH=108 3S0VDC AL AL LIT T LH]
ceoy 01500879 3 CAPACITOR=FXD &UF 4=18% IKVDE WET<POLYE 20480 01a0=0a?s
caos pido=004a2 CaPACITOR-FXD 1X0UF+TS=101 F30VDEC AL 018000042
cogs Oi80=0043 CaraLITOR=FXD i120yf+T7S=10% JS0yDC AL gldg=0082
(41} Q180=-0022 CAPALITORaFYUD 4O0UPeS$0=10% &50VDC AL ¢l80=p0an
(3111 01800030 CaPACITOR=FXD 4QUFeSOnjoY 4SOYDT AL gldo=p0aa
411} 01600678 CAPACITOR=FXD QUF +=10X I1KVDE MET=POLYE 2oade 0l60=087%
c£soe 618020678 CAPACITONPED d4UF =108 IKVDC METePDLYE 28280 0i80=0078
(15 0180-0428 1 CAPACITOR=FXD 2800UF<B0e30% 3OVDC 4y 2dadp ¢ldp=0128
€182 0160=0244 CapallTor=FxD ,0LUF +=30% IRyOC CER FTEET] 0Le0=0248
cRipo3 i%s1-0030 1 PICDE=PuR RECY doovV 600MA DOwed® (23411 HPae§
111131 toalb=a28 DETCCTOR AS8TMBLY, BOLOMETER 20880 09018628
padg 2ilap=p2ua 1 LAPPaBLOR AIM 133/109VDC 1,2MA Te2=BULB 28480 2180=00488
Fi1oy 21100029 i FUBE 34 290V BLOeBLD 1,.2%X,2% UL o870k 333003
(FOR 115y OPERATION)
ity 21100338 1 FUBE 1,6a 230V BLO=BLO 1,291,239 U, 1EC [ LITF) HOE §=8/10
{FOR 230Y OPERATION)

2110=04870 1 FUSEHOLDER=EXTR PO3T 304 JooV UL/IEC (T3] 1 JaSool=0lo

18000090 1 midnERyRUBBER S/0° OO0 obod) (-1 1]

2110=0808 1 FUSEHDLDER-EXTR PEOY UL/IZC ,2%xg,RSFUBE 28480 2110=0860

211020887 1 MUY, MEX SINGLE CHAMFER 1/2=28 THREAD ki LF 903=070
FLloy V1003182 i FILYER, AF1 28480 Floo=3142
Jioy b1BD=18Y 1 CABLE, BYNC 1IN phade b1BD=1bT
J162 o188-10V i casLl, SyNE OUY 20280 oldB=1b0
Ji03 ULETY] H casLi, Exv MOD 28ado 6108=108
Jioa 818818V 3 camLf, DELAYED QYNZ O FILIT] siBp=1bY
J10% 13%0=0184 2 CORNECTOR=RF N FEM lﬂ. HOLE PR 28280 1250=0108
Jios 17500184 COMNECTOR=RF N PEM 0GL WOLE PR 20460 1280=0144
Jiot 128t-0100 H CONNECTOR=AC PHR WPe8 MALE FLG=MTG 08086 ACYE
Jiel 12811038 LomnECTOR VaPIN F WEXAGONAL (1111 Hura
L1802 917020029 CORE=BHIEZLDING BEAD ei1808 §o=5%0=0543/44
LT 112021277 i EETERID=1081 MA 88000 11201277
(31} 1291019 COMNECTORPC EDSE 19-CONT/RON 1=ROW 03390 P1abdP18aiiidalo
o1 18530292 1 TRANMGISTOR PNP 8] TOa3 PDE{SON FT88MHI 20800 1083.0232
LIRS 210020039 1 REVAR GONP. JXS MEGOMM iol CIN-Zh 2aby 21000099
112 2100-0029 2 RESIBTORVAR CONTROL €C 250Kk 10% LIN 02588 380
i1l 2100=0029 REQISTOR=VAR CONTROL CC 330Kk 10T (IN 02389 pLL]
fila K,8,R, PART OF ALl
[ TRR4 21000088 3 MEBIETORVAR CONTROL CC 1,5x j0% LIN [T 3002 rlineilf]=K
R133 2100=0029 RESIBTORM=VAR CONTROL CC §,5%K 10X LIN 02388 380C2=2=|/ana| S0 aK
LSRTY 2100=0087 2 REQIBTOR=YAR CONTROL CC IM 208 LOCW o588 g
LETE B, 08,0, PART OF R1{{ AnD mila,
R158 21000029 RESIBTOR=VAR CONTROL CC 1,9k 10X LIN 02588 380C2=201/n=190] 0K
m188 210000891 1 REQIDTOR-VAR CONTROL EC 20K 16% 10CwW o258 380
R168 2100=0087 AEBIDTOR=VAR CONTROL CC 1M 203 jOCwW 0ases 380
Ri89 0ed0=1041 REQIHTOR 100% JOS 1w CC TCmQe882 01606 LLIY-13 !
mi170 21500022 ] REDIHTOR=VAR CONTROL CC SOK 10% LIN 02508 b 11
N 00931531 1 REBIATOR 15K (0% a¥ CC TCmDeves 01806 HB153)
R1T2 0493-8231 i REBIBTOR 82K 10% 2a CC TCoOeTaS 01806 LLTTHTY
R173 2100=0020 RERIBTOR=VAR CONTROL CC SO0K 101 LIN i11]
Ri1TE 21c0=0127 1 RyvAR JOOK DWM {08 BW 2100=0127
®1TS 2l00=0028 REGIBTOR=VAR CONTROL CC SO® 10X LIN 80
RiTo 069304721 2 REBISYOR &,7x J0% 2w CC TCoOood? KB&YZ)
R1TT LTI RFTY REGIOTOR &,7% 10F 24 CC TCuOepd7 111 HBGTRY

o h L

See introduction to this section for ordering information
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Section VI Model 618C/620B
Table 6-2. Replaceable Parts
Reference HP Part ;i Mfr
: . Description Mfr Part Num
Designation Numbes | 2% P Code art ber
R178 2i00=0008 RIBIATOReyAR CONTROL CC SOK 10X LIN 02988 8¢
R204 6871011 1 RESIZTOR 100 30K Bw CC TCopeU2e 0§606 81011
R20S oef0e1221 REB3ITOR 3,2k 10K §w CE TCmpendy 01606 G811
R209 0787=0818 1 REAIBTCE S62 1% W F TCm0eslgo 0299%¢ WPIC1/2eT0oB0RR=F
R211 0607=2201 H RESIETOR 32M 10X ,BM CC TCEO410%Y 01606 [ F3TY]
R3Te 0787=0123 1 RESIOTOR 38,8K 1E 1298 F TCo0e=j00 03608 (13
Ra2}| oedT=atag q REBIOTOR ATOK JOE 5% CC TCogedd2 01606 [{TRLT
Rada 06087=870} RESIGTOR atex jo0x B EC TEmpeld2 01806 f0atay
Re23 osdT=aTay RLB3ATOR aTox 108 ,3w CC TCsoedd2 ela06 gearey
Rads oebT-avay REBIBTOR avex 1ex 8w £C TCepedE2 oleed featay
AS1b 0Ta1e0099 RESIBTOR 430K 8% IW MO TCm0eed00 aleld Fe=3d
ns1y 0761=009¢ RESIBTOR &30x 3% iN MO TLale=200 elain FPall
aske 0737=0670 REBIOTOR §2%% 1% 9% F TCeQe=l0( (TLLT MFTEL /ReTO=a2Ed=F
RS2 0787=0139 RESIGTOR 1,.4M 1% BN F TCmoe=100 2299 WPTEY/2=T0a1]0UaF
RS22 0757=0139 RESIBTOM 1,1% 1% ,Bw 7 TCmoeeloo paeel MPTCL/20T0nl104sF
RS23 2100=0048 1 BEO10TOR=YAR CONTROL CC im 20X Lin 0agen 380
RS2& 0757=0133 RESISTOR JBIX 1% 54 F TCegesioD 02%99¢ HFTCL/ReT0edid)er
RSas 0757=0099 2 REQIBTON gM 1% 3W F TCofeeloo adeet HPYCLsd=To=100u=F
asae 075720099 REGIGYOR 3™ 1% 5w F TCupesiol o299L MFTICLs2=T0et004aF
RSy be%e=3200 1 REBISTOR 468k 1E 129w F 7C80e=100 0L40E 24
REACTORY SELECTED PART
RY10Y 08390008 1 THERMISTOR GIOC 10=0MM TCEa),05/C=DE8 20089 20390000
n 31011398 1 BHITCHePD DPDTDE ALTNG §0,34 280VAC B100H 33e07200=121 /41N
0 8108198 H GwITCH AQGEMELY, WOD 28ad0 $10B=190
e 008102028 i IWITEM ABBEMBLY, BOD 28a8p 00610=028
8163 Jio2=0001 1 BRITCH=BENG BPDT 87D 194 230VaC 0EYSY BI=2RB
8308 3101=0031 1 SNITCHeBL DPDT=NE 8TD ,54 128VAC/0C (1111 11A=}0094
\£ 1001703 1 TRANBFORMERPONER 28a00 f100=1703
181 0Jen=0008 1 BARRIER BLOCH {1«TERM BINGLE BOLOIR LUG 08506 158=1T=l1=00)
viel 1932=0089 1 TUBEELECTRON 12477 TRIODL=DUAL gaeT2 ({3 T
12000003 [] JOCKET=TUBE 9=CONT 08396 i2i=li=13=]08
1220=0087 i BHIELDETUBE T178L 191=]1=33=0150101)
vio2 19300013 3 TUBL-ELECTRON ¢l DIODE-DUAL mn SALS
1200-0017 ] BOCEET=TUBL TeCONT OLDReLYE 08506 111=39=11=010
¥i03 193220080 7 TUBE-ELECTAON [24UT TRIODE=DUAL 33173 j2AUT
1220=0009 7 SMIELD=TUBL TiTeL 191=11=23=012
120020003 BOCKETeTUBE 9=CONT 08506 j2iedisl2el08
vioe 19320006 TUBEZ=ELECTAON 124y7 TRIODI=DUAL 51T 12auY
120000003 SOCRET=TUBE %=CONT (L1117 i2i=)1slde)l
12200009 $RIELD=TUBE 7178l 15i=ii=2d=012
Y109 1932=0008 TUBELELTCTAON 124U7 TRIOCDE=DUAL 33173 12807
1200=0003 JOCKET=TUBE 9=CONT 08%06 12i=31=12=108
12200000 INIZLD=TUBE 71768 151=11=23=013
vi0s 1930=0013 TUBE=ELECTRON &ALS DICDE=DULL 33473 [0S}
1200=0017 BOCKET=TUBE 7«CONT BLDR-LYE (TR 11l=39=11e018
¥i07 193200080 TUBZ=ELECTRON 12AUY TRIODE=DUAL 33173 12au?
120020003 BOCRET=TUSE FoCONT pasos l21=31=1d=104
122020009 BMIELDeTUBE 7178L 151=11=30s012
vioe 193020013 TURE=ELECTAON #4LS DIODE=DUAL 33173 ALS
1200=0017 BOERET-TURE T=CONT BLOR=EYE 08508 {1§=39=11=018
viee 1932=0084 TUBE=ELECTRON 13aUT TRIODE=DUAL 33173 12ay7
1800=0003 BOCRET=TURE 9=CONY 08506 121elleiRe10d
12200000 BHIZLD=TUBL Ti78E 15i=11=23=012
¥iie 19u}=000% ] TUBE=ELECTRON 2021 THYRATAOWN 33171 abail
120020017 BOCKET=TUBE ToCONT BLOR-IYE 04506 111=39=11=018
Vit 1932-0060 TUBE=ELECTRON 124UT TRIODE=DUAL 33173 12407
120020003 SOCRET=TUBE 9=CONT 08%0¢ 121e31=12=404
12200009 IxIELP-TUBE 71782 191=11e23=012
viie $18B=035 1 ELECTRON TUBE, KM 131e KLYETROQA 20600 0188=95C
(FOR &18C ONLY)
vila 8204950 i ELECTRON TUBE, Bxk 1313 KLYBTROM 20800 b204-95C
[(FOR 4208 DNLY)
V119 19320080 TUBE=ELECTRON 12407 TAJODE=DUAL 33173 12407
1200=0003 BOCKET=TUBE V=LONT ous0e 1dl=3i1e1d=l04
1220-8000 GHIELD=TUBE 1708 191=11e23=0}2
6206 MI1SC. ONLY
00b20-00030 1 BOARD 4gBEMBLY, REBIETOR 20880 00620280039
s204-3408 1 ATTINUATOR ABSEMBLY 6204=3400
00620=023 i BOLOMETER ABBEMBLY goe0=821
0os20e024 i PROBE AgBEMBLY, BAMPLE 00820024
B1BC MI5C. ONLY
618827 1 FILTER, A,F, 20080 818827
6188=34AR 1 ATTENUATOR ABGEMELY adale LTI
618839 1 DRIVE ASUEMSLY, ATTENUATOR 28680 8188=3%
p16B=30AK i PILTER, REPELLER ADDEIMELY FLTTT piEB=Jo AN
s1B=1b4P ] CAPACITOR/ATTENUATOR WOUBING 20480 b106B=3p4aP

See introduction to this section for ordering information




Model 618C/620B

Table 6-2. Replaceable Parts

Section VI

Reference HP Part Q s
; . t Description Mfr Part Number

Designation Number Y P
6586-368C ] PLUNGER ABBEMELY 6108.308¢
618B=a?l 1 pPALER, DIAL wWINDOW
618B=008 ] COVER, FREC Dlal
00b1BeD28 1 SRACKET, MODULATOR POTE 00b10=028
coslb=022 1 CONTROL ASSEMBLY, FALe, 006i0=022
006tBe023 1 BOLOMETER ABBEMBLY pobiBesi]
0081Betb0 ] PROBE ABBEMBLY, BAMPLE ITSY LT
00b18=80108 1 SOARD AQOEMBLY, TRACKING REGIETOR po6sleb0i08

E1BC/6208 MISC.
1291=0102 2 COMNECTORSPC E0GE 1S=CONT/MADW |=RON 03390 Vieb®15=1113=00
12510234 1 CONRECTOR=PC EDBE 8=CONT/ROW |eROW 833%0 P1=00002580000
125121030 2 CONNECTOR TePIh P MEXAGONAL 03008 M7B
1251=1037 ] COMRECTOR T=PIN ¥ WENAGONAL 050k HyP
6188928 1 COvER; SOCKET HOUBINE FLTLT 4108=828
00b1B=038 2 DETECTOR ABBEMBLY, BOLOMETER o0biBenad
18Bau0d 1 DIaL, FREGUENCY VERNIER 108
618832 i SOCRET AQODEMBLY
6188a0M 1 DIAL AGBEMBLY, PULEL WIDTHW
818B=y0f 1 DIAL ASDEMBLY, PULBE RATL &10B=600
188807 1 DlaL ABDEMBLY, PULBE DELAY blaB=apr
618Beall 1 DIfLy ATTENUATOR
6188=40¥ ] DIaL, PORER BEY 8180408
03ud=0020 i STANDOFF=RND ,75LE 4=32TmMD 37500 BYTY 0latego2d
0370-0028 1 ENOBIADUND BLACK 1® DI1A 037020028
03702002@ i KuQ@¢BLACK WyARRDW 15 DIA 1/4° QWAFPYT 03Tg=0029
0370=0035 1 KNOBIBRIRTED BAR §° DI4 0370=0038
03706-0038 1 KNOBIBLACK (=8/0° DIA 837000038
03700030 1 WAKDLERCRANK ONLY 3¢8° 0O 037020090
Qos18e02 1 PULBER ABGEMBLY 006tdendu
1200=0083 i 2 BOCKET-TUBE 7=CONT DIP=BLDR 111=85etle0n®
120020082 2 Q0CHET=TURE 9=CONY DIP=gLDR t2i=f1ellag0l
1200-0082 QOCRET=TUBE F=CONT DIf=gLDR i@i=81al(=08¢
1200-0083 SOCKET~TUSBE 7=CONT DIPeSLDR 11ieSialieps®
S020=0234 i HUB, DIAL 0200234
0200278 1 GEAR, OFPEET TOOTH §odo=2274
S5080=0216 1 winbow, DIAL ATTENVATOR Soab=0218
b168=38 1 WRENCH, BOCKEY 6100=38
0061826077 2 BORRD ABSEMBLY, MODULATOR 000100077
0081B=06078 Y BUARD ADBEMELY, MODULATOR o00ai8ep078
00biB=038 1 CABINET ADBEMDLY Pob1B=034
00618038 1 AACK CADINET ABaEuMBLY B0010=038
8120=1378 1 CABLE ABBY 10aWg J=CNDCT JEKeJKY 2900 §i20=1378
12512397 1 CONNECTORadl PAR WPal BALE FLE=MTE gaca3osg
00618200077 1 SCREEN, CABINEY pob18=00077
Ti20=8i42 ] LABEL, WARNIND®WMaZARDOUS VOLTAGE®LARGE Tidt=dged
Ti20=4163 3 LABEL , NARNING "WAAADOUS VOLTABE®OMALL fidomeje}
7120-8087 1 LABEL, WARNING®TD PREVENT ELECY, BMDLK® 712003087
D0B1BeB0107 1 VOLTAGE DIVIDER BOARD Apsf™bLy LITRL LT3R 4

{INCLUCES RS20-322,R928,R525 & RE2T)

t8BotoL 1 CABLE, BHIELDED o188=16L
DOpiBe0O0TS 1 BRACKET, 5,3V REGULATOR 00piB=00078
0350=0878 1 INBULATOR=XETR TWRMeENDET 28aB0 0340=0878

See introduction to this section far ordering infarmation
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section VI Model 618C/620B
Table 6-3. Code List of Manufacturers
Afr 1 :
y Manufacturer Name Address Zip Code
~ode
| 00060 | u.S5.A. ComMON ANY SUPPLIER OF THE U.S.
olooH JILLUKINATED PRODUCTE INC ANAME L™ Ca
00856 | aEROVOX CORP NEW BEDFORD MA 02t4y
0160C | ALLEN=BRADLEY CO MTLWAUKEE nl
0186G | FERRDXCUBE CORP SAUGERTIES NY
_ 01924 | RCA CORP SOLID BTATE DIV SOMERVILLE NJ
0203C | MOTOROLA IEMICONDUCTOR PRODUCTS PMOENTX a2
I 02236 | PAIRCHILD BEMICONDUCTOR DIV MOUNTAIN YIEW CA
QERS T HICRO=8WITCW O gaLa CYNmYD Pa 1900@
o266 | CT8 OF ABWWILLE INC SKYLAND NC
02588 | CLAROBTAT MFG CO INC DOVER NH
16830 | BATTMEON CO SPL U=mAVE DEVICES DIV wALTHAM Ma 02154
T 0271C | GEINERAL INBTR CORP SEMIDOM PROD GP MICKREVILLE Ny
I 0299F MEPCO/ELECTRA CORP MINERAL WELLS TX
03298 | CORNING GLABS WORKS (BRADFORD) BRADFOPD Pa
26872 AEG=TELEFUNKEN CORP ENGLEWOOD CLIFF NJ 07el2
03390 | METMODE ELECTRONICS INC Cw1CAGO I
03218 | CORNING GLASS WORKS (WILMINGTON) WILMINGTON N
7 28s&a0 HP DIY 00 CORPORATE PALD ALTO Ca
63740 | BOURNE INC TRIMPOT PROD DIV RIVERSIOE ca
33173 GE CO TUBE DEPT OWENSBORD =Y @230l
0379J | CT8 OF BROWNSVILLE INC BROANSVILLE Tx
0420J | BPRAGUE ELECTRIC CO NORTH ADAMS MA
LIT'T B BUSGMAN MFG DIV OF MCCRAW=EZDIBON CO 87T LOUIS L}
— 0#s0G | TAN ELER COMPONENTS CINCH DIV ELx GROVE VLGE IL
72136 | ELECTRD MOTIVE CORP SUB IEC AILLIMANTIC €T oe22e
0asy] | 4MPEREX ELECTRONIC CORP WICKSVILLE LI  NY
Te2Ts SIGHALITE DIV GENERAL INST CORP NEPTUNE NJ 07753
0a70¢ | LITTELFUSE TN DES PLAINES i
09608 | WINCMESTER ELEX DIV LITTON IND INg oaRVILLE 3]
05056 | SWITCHCRAFT INC CHICAGO IL
05320 | DALE ELECTRONICS INC COLUMBUS NE
05%92 CIFTE Fr
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Appendix 1

i-12

Model 618C /620D

Figure 1-5. HP Model 618C S.H. F. Signal Generator, Klystron Assembly and Drive Mechanism
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Figure 1-10. HP Model 618C/620B S, H. F. Signal Generator, Partial Rear View, Pulser Section

Appendix I

1-23



I x1puaddy G2-1
UoIPag IaSIng ‘MalA Ieay [enIed ‘Jojerauan Teudig ‘4 "H'S 90Z9/0819 19poN dH ‘I1-] 8andig

€029/0819 [3pOI



1 x1puaddy L2-1
uoPag 13S[nd ‘MIIA Teay [EljIed ‘I0jeIduLD) TRUBIS 'J'H'S €029/0819 19POW dH "21-1 aandig

€029/0819 ¥~ "W



€029/ 0819 19POIN

T Jamod ‘sisseud | 2z0-81900 | ¥
MOPA 0GP N OF D1IAL
g -0130312 pxg ‘aojtoeded | $200-0810| €
MOpA OF JN 0082 O1HA]
1 -0030913 px g ‘rojoeded | 8210-0810| 2
Mapa MY %01 In b
£ aaded pxg ‘tonoeded | 2010-0910| 1
_.Ea_ NOLLJdINDSIa "ON v_uoew_.umm_ H.Ee_ NOILJIHOSAd ‘ON xuo,_.m_.hm:_ .;@_ NOLLd1¥2sda "ON zoo.rm_.,._ mm_

¢1-1 aandiy Jof 81 syred
[ xtpuaddy 82-1




I xipuaddy
MBIA WO ‘siSsey) ‘IojeIausy TUudIS T4 H 'S €029/0819 IPPOIN dH gl -] aandig

o o “T\
o

g029/2819 N0



g029/0819 19pOIN

S5 ‘prL Ut ¢l o SSEIqQ ‘po
i ‘po "ur ggy o “JoUsEM | 9220-0S0E| £F 2 ‘ut 2g/6 ‘9 "ou ‘laysem | 9100-0S0¢ | 22
po "ut 9r /1L ‘pt I Jojrnday adejoA ‘Y93 {0600-81900 | b Mards g ‘ou
I ut g/1 19qqry ‘Suri-0 | 9100-0060 | ¥9 A1 ur g/1-2 z 10} ool ds ‘13ysem | 9000-0612 | 12
M3IOS ‘Ul Z/1 9 pavoq 3IndJ1D ‘opind | 1090-0%05 | 1F g ur p/e ‘pul 2g-9
z J0J Mool jul ‘xaysem | LE00-061Z [ €9 2 uoisuaxy ‘jossnd {9500-81900 | OF (4 ‘ss pray punoy ‘Magdg | [100-09€2 | 02
s 1d pe2 ‘rup Z JourquD “yeyovag | AZI-dBIS| 6E I
2 91/11 X PU} $2-2/1 “InN | 8£00-0662 | 29 4 jaulqe) ‘javorag | agzl-dslig| 8¢
s§ I LAdd opts ‘uoms | peer-101g | LE I
b ‘ur g/¢ X pPUi $2-01 ‘InN | 1000-0862 | 19 ajoejdanaas samod oe }001 1Xa/m ‘py) Zg-8
sseaq [d 19x01u ‘po 1 eI ¢ ‘10dauuo) | LSEZ-162[ | 9€ 1 ‘apia ‘ur gg/1T ‘InN | £000-08S2 | LI
¥ ‘utr g/1 ‘o1 ‘ou ‘Iaysem | 6100-0S0¢ | 09 3105 Q[ ‘ou I
s§ ‘ur 12 x0j yo0] pdg ‘aaysem | peoo-o6lz | S€ 31 rur g/1-% ‘P 2¢-8
T Z2€/11 X PYI 2¢-8 ‘INN | $000-0BSZ | 6 1 ‘sg peay punoy ‘#9108 | 6100-0252 | S1
MmaJos g ‘ou 1 ueg ‘“leyomad |0LOOCBIO00| ¥E HoO[ 1X8/M ‘py3 Zg-8
I 10y yo01 ds ‘1aysem | L100-0612 | 8¢ ameuay 1 ‘apim ‘ut 2g/1T ‘INN | £000-08S2 | b1
a1q1j ‘po 1 Jorjuod J, ‘aojoauuo) | ggor-1SzI | €€ po ‘uj 168’ ‘maids g ‘ou
4 ‘ur g/1 ‘o1 -ou ‘xaysem | 9000-060£ | LS 8t ‘ut p9/g-2 [ I0} ¥oo[ IxH ‘Jaysem | 0100-06IZ | €I
sseaq [d ped> ‘po 1 ad4y 3s0d ‘aepioyasng | y800-0051 | 2€ yoor/m
4 ut 91/ ‘g ‘ou ‘Iaysem | 1L0OO-0S0E | 99 dure 9-°1 31 'ur g/¢ ‘pul 2g-8
81 rut y/¢-z ‘pui z€-9 I adprajre) ‘asnd | 4£g0-0112 I ‘sg peay 'puig ‘mauds | L000-0662 | 21
1 ‘ss peay punoy ‘maudg | LI00-02S2 | S§ dure o°g
1 381 “Yessnn [600-81900 | b§ 1 adprajre) ‘asng | £000-0112| 1€ 1
I By “jassng | 1€0-81900 ( €6 Pul 0b-¥ {ooi/a ‘pyil $g-01
! ‘opim ~ur 91/¢ ‘ION | 2000-0922 | OF (1) ‘opwm ‘ur g/¢ ‘InN | 2000-086% | 01
MaJIS § 'ou 4 rur g/t ‘Pw B2-01
(4 J0§ Y207 Jul ‘Jaysem | $#000-061Z| 6¢ €5 ‘ss peay ssna, ‘maIds | £000-0662 | 6
9 cur 91/S ‘pul 2E-9 jroddns
1 ‘gs peay ‘pulg ‘MaIdg i 1000-0.22 | 82 I I3wojsuel], ‘}axdead | 00-81900( 8
pug [ ‘sur g §S pU) 0Z-¥/1
I ‘Teutwiaay ¢ ‘dvng | ST00-0980 | LE b ‘apim "ut 91/L ‘MmN | $000-0562 | L
¥o01/M ‘pyy gE-8 MaIds 0g-F/1
ad&y j1noao pajutad 2 ‘apim “ur gg/T1 “INN | £000-0852 | 92 v J0j o0 1dg ‘Iaysem | Ze00-0612 | 9
g JoBjUOD G ‘a0308uU0D | $6I0-1621 | 8F HooL A3 /M 31wy p/e PUI 0Z-F/1
1 Bupensuy ‘pooH | 1PO1-1621 | Lb 81 ‘ur g/¢ 'PUI 2¢-8 v ‘ss peay ssnay, ‘Mmaadg | S000-0¥6T | S
1 ¥oo1 ‘Buradg | OFOI-1S2T | OF 4 ‘ss peay ‘pulg ‘maadg | L000-06G5Z | G2 I Jamod ‘JawIojsuely | £OLI-0016 | ¥
1 3007 ‘Bury | 6£01-1521 | S¥ I aupy ‘XA | LBB8Z2-0016 | ¥2 I SdA0SST - ‘Assy pleod 2909 81900 | €
8nid a1qed arew pul 2€-9 I SdA 0001- ‘Assy paeod [1909-81900 ( 2
I Jogjuod 4 “J0joauu0) | LEOI-1521 | FF 2 ‘opim ‘uy p/T ‘INN | £000-02¥2| €2 I SdA 00g- ‘Assy paeod 10909-81900| 1
| 51| NOILAIY OS3d ‘ON ooLs| aay| | ALD| NOILAIH OS3d |'on oouLs| dazu| [ALd| NOILLAI¥DSAa ‘ON 310048 dau |

I x1puaddy

p1-1 aandrg 10j ISTT SrRd

o€-1



1 xtpuaddy le-1
MITA Teay ‘sissey) ‘loeiausd reudis “J H'S €9029/0819 1OPOW dH ‘¥l - sandrg

Jozg, __. _



€029/ 0819 12POI

( *A{uo S18pO HIeYH
‘uMoys JoN)

b SALIPIZ0g "MaJII§ 6£00-0v62| ¥
ATy I3l S000-051g| €

(Ao 1opopy jaurqe )

.

v Assy morog aarxle) [ gEpL-020S| €
3oy
I “Alquiossy jautqe) | £909-81900
I Alquiassy jaurqe ) (66009-81900f 1
"RLO NOILdIH DS Ad *ON xuohm_.mmm_ _.ﬁa_ NOILAIMDSAd *ON v_uoem_.mmm_ _.w&a_ NOILd1¥2sdd ‘ON v_ooS_.mmm_
¢r - aandyy 1oj 3SI7 Sred
ze-1

1 xypuaddy
|



<1 618C /620B

Lv.

i s
AL 5 3
A

DA

& L

7
.t
e

Appendix I

HP Model 618C/620B S.H, F. Signal Generator, Dust Cover

Firure I-15.
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Model 618C/6208

Mznual Changes

APPENDIX It
MANUAL CHANGES

INTRODUCTION

This section contains information for adapting this manual
to instruments for which the content does not apply direct-
Iv. In addition, information about recommended modifica-
tions for improvements to the instrument is provided.

MANUAL CHANGES

To adapt this manual to your instrument, refer to Table
II-1 (618C) or Table II.2 (620B) and make all of the
manual changes listed opposite your instrument serial
number or prefix. Perform these changes in reverse-
aiphabetical order (for example, change C, then B, then A).

If yvour instrument serial number or prefix is not listed on
the title page of this manual, orin Tables II-1or II-2, it may

Table I1-1. 618C Manual Changes By Serial Number

be documented in a yellow MANUAL CHANGES supple-
ment. For additional information about serial number
coverage refer to INSTRUMENT IDENTIFICATION in
Section 1 of this manual.

INSTRUMENT IMPROVEMENT MODIFICATIONS

Some instrument modifications are recommended in this
section (for example, for improved performance, reliability,
or paris availability). These instrument modifications are
not the same as manual changes that change this manual to
apply directly to your instrument. Be aware also, that
instrument modifications lessen the significance of the
serial number perfix and nullify the need for corresponding
manual changes.

Table I1-2. 620B Manual Changes By Serial Number

.
Serial Prefix or Number Make Manual Changes Serial Prefix or Number Make Manual Changes 1
630- A-TV 633- A=V
645-00176 to 645-00200 B-T,V 645-00151 to 645-00175* B—V
702-00201 to 702-00210 c-TV 645-00176 to 645-00200** D—V
702-00211 to 702-00278 DT,V 718 E-V
716 : E-TV 740 G-y
710-00701 to 740-00725 | F-T,V 911 H—V J
740-00726 to 740-01250 G-T,V 935-01151 to 935-01225 -V
91a. H-T V 935.01226 to 935-01250 J=V

[ 934-01376 to 934-01500 { I-T,V 963- K—V
934-01501 to 934-01525 J-T,v 985, and 0985A -V
963- K-TYV 1134A M=V
979., and ' 1201A o—V
0979A to 01765 L-TV 1231A01786 to 01860 P—-V
0979A01766 and above M-TV 1231A01861 to 01890 Q—=V
11334 N-TV 13124 R—V
1201A 0-TV | 1443A,1447A S—v
1228A01991 to 02080 P—T.V 1517A TV

| 1228A02081 t0 02110 | Q-T.V 1546A v
1311A | R-T\V
1441A, 1448A S,T.V *Excluding 645-00156, 645-00163, and 645-00165.
1518A | TV **Including 645-00156, 645-00163, and 645-00156
1546A | v

-1



Manual Changes Model 618C/620B

CHANGE A

Page 5-37/5-38, Figure 5-31:
Change R513 to 562K.

Page 6-4, Table 6-2:
Change R513 to 0757-0790 RESISTOR 562K 1% 0.25W F TC-0£100.

CHANGE B

Page 6-8, Table 6-2:
Change S1 to 3101-0107 SWITCH, PUSHBUTTON.

CHANGEC
Change CR401 and CR402 to 1901-0036 DIODE-HV RECT 1 KV 600 MA DO-29.

NOTE

The recommended replacement for CR401 and CR402, however,
is diode 1901-0487 (not 1901-0036).

CHANGE D

Page 5-37/5-38, Figure 5-31:
Change R360 to 18 ohms.
Change R372 to 15K,

fage 6-3, Table 6-2:
Change R360 to 0693-1801 RESISTOR 18 OHMS 10% 2W CC TC=0+412.
Change R372 to 0693-1531 RESISTOR 15K 10% 2W CC TC=0+765.

CHANGE E

Page 5-37/5-38, Figure 5-31:
Change R374 10 1.21M.

Page 6-3. Table 6-2: .
Change R374 10 0757-0871 RESISTOR 1.2M 1% 0.5W F TC=0+100.

CHANGEF

Page 5-31/5-32, Figure 5-28:
Delete asterisk (*) from R701 {not a factory selected part; the value shown is the acutal value),

CHANGE G

Page 6-4, Table 6-2:
Change the part numbers for A700 and AB00 as shown below:
AT700 (618C) 00618-6059
AT00 (620B) 00620-6027
AB00 (both) 00618-6058

I1-2



Model 618C/620B Manual Changes

CHANGE H

Page 5-26. Figure 5-23:
Replace figure with attached photo.

R204
R209 Z 3 e 20 ] e ot A 8 , e g : cla2
- 28T Ay ey e oo TG 1S (UNDER)
‘ RI59
— (UNDER)
F YIS
i Dol i
c70! : ki CI136
. " (UNDER)
8 caumion| EeR 4 e R
HIGH a: P 5 ' R
cl43 VOLTAGE RI74
(R7T07 IN ../"o
618C ONLY) b
S103

TN

Figure II-1. Interior View Showing Locations of Unlabeled Chassis Components, Top View, (P/Q Change H)

CHANGE |

Page 6-8, Table 6-2:
Change S1 to 3101-0100 SWITCH-PB SPIYT ALTNG 5A 115 VAC.

1I-3



{anual Changes Model 618C/620B

HANGE J

e 6-7, Table 6-2:
Change FL301 to 9110-0014 FILTER, LINE.
Change J301 to 1251-0148 CONNECTOR-AC PWR HP-8 MALE FLG-MTG.

Page 6-9, Table 6-2:
Change the power cable, 8120-1378, to 8120-0078 CABLE ASSEMBLY 18 AWG 3-CNDCT BLK-JKT 0.25-OD.

ZHANGE K

Page 5-31/5-32, Figure 5-28:
Delete diode CR103.

Page 6-7, Table 6-2:
Delete CR103.

CHANGE L

Page 6-4, Table 6-2:
Change R612 to 2100-0898.

CHANGE M

Page 5-33/5-34, Figure 5-29:
At the junction R159-C143, delete the reference “—300V FROM A800. . . ™; replace it with @ (—300V).

Page 5-35, Figure 5-30:
Delete C145, R211, and the reference to —300V from AB00Q, etc. On S102E, connect switch position 7 to a corresponding
position 7 on 8102G.

Page 6-7, Table 6-2:
Delete C145,

Page 6-8, Table 6-2;
Delete R211.

Page 6-9, Table 6-2:
Delete cable 618B-161L.

CHANGE N

Page 1.4, Parts List for Figure [.2:
Change items 49, 50, and 51 as follows:
49. 618B-40B Cover, Frequency Dial
50. 61B-40B-1 Cover, Attenuator Dial
51. 00618-020 Panel, Front
00618-021 Panel, Front (rack mtg).

NOTE

These parts are no longer stocked by Hewlett-Packard but can be
special ordered. The corresponding parts, listed in the manual and
currently slocked, differ only in color.

I1-4



Model 618C/620B Manual Changes

CHANGE N {Cont'd)

Page I-32, Parts List for Figure 1-15:
Change the stock number for item 1 to 00618-6056.

CHANGE O

Page 5-37/5-38B, Figure 5-31:
Replace appropriate portion of schematic with the attached partial schematic:

R376
348K

Figure I1.2, Partial Schematic for Power Supply Section (P/O Change O)

CHANGEP

Page 5-33/5-34, Figure 5-29:
Change R134* to 390052 (typical value only).

Page 6-5, Table 6-2:
Change R134 to 0690-3921 R:FXD COMP 3900 OHM 10% 1W (typical value only).

I11.5



fanual Changes Model 618C/620B

SHANGE Q

ge 6-6, Table 6-2:
Change C142 to 0160-0088 C:FXD PAPER 0.25 UF 10% 1500 VDCW.

Page 6-6, Table 6-2:
Change C136 to 0160-0088 C:FXD PAPER 0.25 UF 10% 1500 VDCW.
Change C407, C508, and C509 to 0160-0102 C:FXD PAPER 4 UF 10% 1000 VDCW.

CHANGE R

Page 5-5 (Adjustments): _
Replace the filament vollage adjustment with the following instruction,

6.3 Vdc FILAMENT VOLTAGE ADJUSTMENT

1 WARNING 1

HIGH VOLTAGE. Measurement points used in this procedure
(pins 23 through 28) have 1000 volts potential to chassis. Use
exireme care when making the filament voltoge measurement.
The use of a battery powered voltmeter with a plastic case
{such as a Simpson 260) is recommended for this measurement.
Do not use an ac potered instrument unless the common can
be floated at 1000 Vdc and is isolated from the external
chassis.

L

Adjust potentiometer R801 for 6.3 Vdc between pins 25 and 26 (not that pins 23, 24, and 25 are common: pins 26.
27 and 28 are common).

Page 5-31/5-32, Figure 5-28:
Change the pin references for “—~300V from A800" to pins 9-12 (3 places).
Change the pin references for “—1550V from AB00"-to pins 13-15 (2 places).

Page 5-35, Figure 5-30:
Change the pin references for “—300V [rom A800” to pins 9-12 (2 places).

Page 5-37/3-38. Figure 5-31:
Replace component identification photo for ABOO with the following photo:

13 14 15 e 20 21 23 25 26 28 29 3!

. 7l gede ' %0k
i 2 _2?
[} .
9 3:
€ o
]
'6
4 e
3 REOI
e
2 -.":‘.:,’-(
' ke

Figure 1I-3. Component Identification, AB00 (P/O Change R)
1-6



Model 618C/620B

CHANGE R {Cont'd}

Make the following changes to the schematic:
a. Add the filament for V701 across pins 3 and 4 of A500.
b. Change the pin references for “—300V to ABOO™ to pins 9-12 (at test point 2).
c. Change pin references for “—1550V to A8BDQ" to pins 13-15 (at test point 9).
d. Replace appropriate portion of the schematic with the attached partial schematic.

[—e ~1000V FROM AS00 | PINS i6~20)
= %%%'o pAIL

Figure 1I-4. Partial Schematic for Power Supply Section (P/O Change R)

Pages 6-4 and 6-5. Table 6-2:
Delete the entire A800 assembly parts list; add the following parts in its place.
AB0O0 00618-6075 BOARD ASSEMBLY, INTERCONNECTION
CR801, CR802 1801-0026 DIODE SILICON, 0.75A 200 PIV
R801 2100-0308 R;VAR 2 OHM 10% LIN 5W

Page 6-7, Table 6-2:
Delete Q1.

Page 6-9, Table 6-2:
Delete bracket 00618-00075, and insulator 0340-0875.

CHANGE $

Page 5-37/5-38, Figure 5-31:
Replace component identification photo for ABOO with the following photo.
On the schematic, delete diode CR804; connect CR803 to VR801.
On the schematic, delete diode CR805; connect together VR801, R802, and the base of Q802.

o™~
E :n: g CR801
S =

[ar)

=

o

=]

VRS01
R801
Q802
F801

Figure 11.5. Component Identification, ABOO (P/O Change S)

Manual Changes
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Manual Changes

CHANGE S (Cont'd}

ige 6-4, Table 6-2:
Delete CR804 and CR805.

Page 6-7, Table 6-2:

Delete the following parts under F101:
2110-0470
1400-0090
2110-0465
2110-0467

Add the following part number in their place:
1400-0084

NOTE

If any part of the old fuseholder (1400-0084) needs replacing, all
four parts of the new fuseholder must be ordered. The old fuse-
holder can be identified by a straight solder lug to which the white-
black-gray wire attaches. On the new fuseholder the solder lug is at
a right angle to the body.

Page I-10, Parts List for Figure I-5:
Add the following items:
17. 00618-238  Adapter
57. 2190-0016  Washer, Int lock, 1/2 in. od
58. 2950-0001 Nut, 1/2 in. wide 3/8-32 thd, br.

‘age 1-12, Figure [-5:
Replace appropriate portion of figure with the attached partial view.

Model 618C/620B

Figure 11.6. HP Maodel 618C S.H.F. Signal Generator, Klystron Assembly and Drive Mechanism

(partial view, P/O Change S)
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Model 618C/620B

CHANGET

Page 5-37/5-38, Figure 5-31:

Replace appropriate portion of schematic with the attached partial schematic.

Page 6-8, Table 6-2:

Change S1 to 3101-1248 SWITCH:PUSHBUTTON SPST JLLUMINATED.

Figure 1I-7. Partial Schematic for Power Supply Section (P/O Change T)

Page 1-6, Parts List for Figure 1-3:
Change stock number for item 12 to 3101-1248,

Pages 1-10 and 1-11, Parts List for Figure 1-5:
Change item 18 to 618B-36AT Ring, Pot Mounting.
Change part number for item 52 to 00618.0041.
Add the following items:
86. 08412-20022 Spacer HVRS Rec,

B87. 0380-0046
104. 0360-0023
105. 2190-0010
108. 0380-0013
Delete item 119.

Change item 107 to 2380.0007 Screw, Fillister head, 6-32 thd, 1-1/4 in. lg.

Spacer, rnd, 0.375 in. lg.

Strip, 7 terminal, 5 ins, 2 gnd.
Washer, Ext lock for no.8 screw
Spacer, 1/4 in. od, 1 in. Ig.

Change item 116 to 2360-0207 Screw: Machine 6-32 x 0.87.

Manual Changes

I1-9



Manual Changes Model 618C/620B

CHANGE T (Cont'd)

age 1-12, Figure 1-5:
Replace the entire figure with Figure 11-8.

Page 1-13, Figure 1-6:
Replace the entire figure with Figure 1I-9.

Pages 1-14 and 1-15, Parts List for Figure 1-6:
Change item 18 to 618B-36AT Ring, pot mounting.
Change the part number for item 52 to 00618-0041.
Add the following items:
86. 08412-20022 Spacer:HVRS Rec
87. 0380.0046, Spacer: Rnd. 0.375in. Ig.
88. 0360-0023 Strip, 7 terminal, 5 ins, 2 gnd
91. 2190.0010  Washer, Ext lock for no.8 screw
106. 0380-0013 Spacer, 1/4 in. od, 1 in. Ig.
Change item 105 to 2380-0007 Screw, Fillister head, 6-32 thd, 1-1/4 in. Ig.
Change item 118 to 2360-0207 Screw: Machine 6-32 x 0.87.
Delete items 120 and 122.

CHANGE U

Page [-18, Parts List for Figure I.8:
Change item 12 to 620A-36H.

CHANGE V

Page 5-37/5-38, Figure 5-31:
Change potentiometers R412 and R512 to 25K.
Change VR801 to 7.15V.
Change Q1 to 1850-0098.

Page 6-3 and 6-4, Table 6-2:
Change R412 and R512 to 2100-1472 R:VAR COMP 25K OHM 30% LIN 1/8W.

Page 6-5, Table 6-2: .
Change VRE01 to 1902-0074 DIODE ZNR 7.15V 5% DP-7 PD=0.4W.

Page 6-7, Table 6-2:
Change Q1 10 1850-0098 TRANSISTOR PNP GE CHIP TO-3 PD=90W,

11.10
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Manual Changes
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MANUAL CHANGES

MANUAL IDENTIFICATION

Model Number: 618C/620B
Date Printed: April 1980

SHF SIGNAL GENERATOR Part Number: 00618-90029

This supplement contains important information for correcting manual errors and for adapting the manual to
instruments containing improvements made after the printing of the manual,

To use this supplement:
Make all ERRATA cormrections
Make all appropriate serial number related changes indicated in the tables below.

~— Serial Prefix or Number E.J.?.P.. Make Manual Changes —— — Serial Prefix or Number Eﬂi Make Manual Changes e
1740A 1 1745A 1
1824 A 1,2 | 1826A 1,2
1911A 1-3 1914A 1-3
2031A 1—4 | 2040A 1—4
B NEW ITEM
ERRATA
Page 3-7, Figure 3-5:
Add the following note:
SYNC. IN should not be used when the MOD. SELECTOR is in the + EXT. position. Spurious output
may result.

Page 5-2, First table:
Change 5.653--5.7057 GHz to 5.643—5.757 GHz
Page 5-3, Figure 5-3:
Add a 20 dB attenuator at the input of the frequency counter.
Page 5-19, Paragraph h (column one):
P Change information inside the first set of parentheses to (approximately 8.9 GHz for the 620B and
4.2 GHz for the 618C).
Page 5-23:
Add the following paragraphs:

5-104. FACTORY SELECTED COMPONENTS

5-105. The following paragraphs explain how to choose the values of selected components. These
components are designated by an asterisk (*) on the schematic and parts list.

5-106. SELECTING R157

5-107. Selected for minimum detected pulse width measured at the RF OUTPUTS when pulse
modulating the Generator. If a minimum pulse width of 0.5 us cannot be obtained, change R157 to
a lower value. The value should be between 10000 and 22001.

NOTE

Manuul change supplements are revised as often as necessary 1o keep manuals as current and accurate as possible.
Hewlett-Packard recommends thal you periodically request the latest edition of this supplement. Free copies are available
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model
number and print date from the title page of the manual.

6 December 1982 (ﬁp] HEWLETT

10 Pages PACKARD

Printed in U.S.A.



Model 618C/620B . 00618.9002¢

ERRATA (Cont'd)

ge 5-23 (cont'd):
5-108. SELECTING CR7O1

5-109. The zener voltage of CR701 is selected so that the voltage on the plate of VR701 is more
negative than -1020 Vde with the MOD SELECTOR set to OFF. The range of CR701 is 100 to 120
volts (120 volts nominal).

HOTE

CR701 should be selected each time VR701 is replaced.

Page 5-31, Figure 5-28:
Add CR103 to the R169 connection for the 620B as follows:
CR103 Anode — junction of TB1(1) and R169.
CR103 Cathode — connection to the TB1 side of R177.
Change R603 to 1470.
Delete the R523 (AF) wiper connection to ground. Connect the wiper to the junction of R523 and R527.
Add R527 to Reference Designators table.
When the changing of R523 is necessary the recommended replacement is listed in Change 4.

(620B Only) Page 5-31/5-32, Figure 5-28:
Change the color code of the wire connected to the wiper of R168 from green @to brown @ .

Page 5-33/5-34, Figure 5-29 (Schematic and Component Identification):
Change voltage on V101 pin 6 to ~240V. Change (on Component Identification, A1000) C142 to C143.
Change (on Component Identification, A900) C142 to C143 and C143 to C144.

Tage 5-35, Figure 5-30 (Schematic and Component Identification):
Change R157 to R157%.
Add the following note at the bottom of the page:
*Selected value. See paragraph 5-106 for selection procedure.

Change (on Component Identification, A300) C142 to C143 and C143 to C144.

Page 5-37, Figure 5-31 (Component Identification):
Show (on Component Identification A800) the wire colors attached to the pins as listed in the following table:

Change (on Component Identification A900) C142 to C143 and C143 to C144).

Pin Number Wire Color Pin Number Wire Color
1 — 16 violet
2 — 17 violet
3 yellow 18 violet
4 vellow 19 violet
5 pink 20 -
6 pink 21 white/green
7 white/red 22 white
8 red 23 white/violet
9 — 24 green
10 red 25 brown
11 red 26 white/yellow
12 orange 27 green
13 orange 28 white/black/grey
14 — 29 white
15 - | 30 grey




~/Model 618C/620B 00618-90029

CHANGE 1

Page 4-T, paragraph 4-36:
Add the following information.
CR704 is selected for optimum tuning range of R706. CR706 is selected for optimum tuning range of R707.
R709 adjusts the leading edge of the modulation pulse.

Page 4-7:
Replace Figure 4-11 with the following figure.

R709
RT02  R08 B | ™
SR . S - S N,
CRIO4® i
2.1V
~1000V FREQUENCY
5,62V
|
RTO7 03 ©
RIS RT3 0w 2 Zerms
W 10
I vobuiarion 0
MODULAT 10N 0.0LuF
INPUT 1t .
o8
7 S102 J
s 1 [ mod
5 1 |SELECTOR
rR701* ol
1L1M o3
=3
o
-1100V

Figure 4-11. Schematic of Klystron Modulator (618C, Change 1)

Pages 4-7 and 4-8, paragraph 4-37:
Add the following information.
Zener diode CR704 is selected for optimum tuning range-of R706. R709 adjusts the leading edge of the
modulation pulse.

Replace Figure 4-12 with the following figure.



Model 618C/620B 00618-90029 ~

CHANGE 1 (Cont'd)

#*
g me g T
-300v AN A ¢ ~1000v
\g/
CRIVS (&)
4,22y Lol
L SuH
Sy
RI09
RI05 R703 000 & CRI03
K 2K o
[ mooutation | 10 <o
¢t V101 GRID
MODULATION 0.01uF
‘NP'JT ™
102 J
s D
|- s SELECTOR
< L1IM ot
o3
2
(-]
b
-1100¥ 4

Figure 4-12. Schematic of Klystron Modulator (620B, Change 1)

Pages 5-6 and 5-7, paragraph 5-30:
In step ¢, change “approximately 15 mA" to “nominally 15 mA™
Add the following instructions after step c.

Select the value of CR706 as high as possible to obtain proper cathode current. A 4.22V zener diode is typical. Adjust
R707 almost fully counterclockwise. This will generally result in the best pulse shape (refer to Figure 5-8a). Increasing
zener voltage will raise the range of current adjustment. Refer to Table 5-2a for the HP part number for various zener
voltages within the allowable range.

OVERSHOOT
DESIRED _’/.
WAVEFORM -
\ 7 g

KLYSTRON
BEGINS
OSCILLATIONS

DIFFERENT
ZENER DIODES

Figure 5-8a. Klystron Modulation Pulse Waveform (Change 1)



'A&odel 618C/620B 00618-90029

CHANGE 1 (Cont’d)

Pages 5-6 and 5-7, paragraph 5-30 (cont’d):

To select the value of CR704, tune the 618C above the frequency where the microswitch is actuated. Measure klystron
beam current with R706 and R709 set fully counterclockwise. The minimum current should be about 25mA. If the
minimum current is not correct, change the value of CR704 to obtain proper minimum current. A 7.5V zener is typical,
Decreasing zener voltage will decrease klystron beam current. Use Table 5-2a to find the HP part number for various
zener voltages within the allowable range. Adjust the beam current to get minimum pulse jitter consistent with best
pulse shape. Beam current should be kept below 28mA. If necessary,rotate R709 clockwise to reduce jitter, Keep
R709 as far counterclockwise as possible {o maintain the best possible pulse shape.

Table 5-2a. CR704 and CR706 Selection Guide

Zener Voltage HP Part Number
3.16V 1302-3036
3.48V 1902-3048
3.83v 1902-3059
4.22V 1902-3070
4.64V 1902-3082
5.11V 1902-0041
5.62V 1902.3104
6.19V 1902-0049
6.81V 1902-0048
7.50V 1902-0064
8.25V 1902-3139
.00V 1902-3149
10.0V 1902-0025
11.0V 1902-3171
121V 1902-3182
13.3V 1902-3193
14.7V 1902-3203
16.2V 1902.0184

d

Pages 5-6 and 5.7, paragraph 5-30 (cont’d):
Change step { to read as follows:
Adjust R170 and R709 for best compromise between pulse shape and jitter. The best pulse shape generally occurs
with R709 adjusted fully ccw.

Add the following instruction to step m.
If necessary, readjust R709 for optimum pulse shape and minimum acceptable jitter.

Pages 5-7 to 5-9, paragraph 5-32:
Add the following instructions to step d.

To select the value of CR704 the 620B can be tuned anywhere in the frequency band. Measure klystron beam
current with R706 and R709 set fully counterclockwise. The minimum current should be about 25mA. If the
minimum current is not correct, change the value of CR704 to obtain proper minimum current. A 7.5V zener
is typical. Decreasing zener voltage will decrease klystron beam current. Use Table 5-2a to find the HP part
number for various zener voltages within the aliowable range. Adjust the beam current to get minimum pulse
jitter consistent with best pulse shape. Beam current should be kept below 28mA. If necessary, rotate R709
clockwise to reduce jitter. Keep R709 as far counterclockwise as possible to maintain the best possible pulse
shape.



Model 618C/620B 00618-30029

CHANGE 1 (Cont’d)

ge 5-7 to 5-9, paragraph 5-32 (continued):

Add the following instructions to step q.
Adjust R709 to obtain optimum pulse shape with minimum acceptable jitter. In some cases to minimize jitter,
it might be necessary to allow slight overshoot of the leading edge (see Figure 5-8a). The best pulse shape
generally occurs with R709 adjusted fully ccw.

Page 5-31, Figure 5-28:
Replace component identification photograph for A700 with the following photograph.

Component Identification, A700

Replace appropriate parts of schematic with the following partial schematic.
Also on schematic, change note 1 and the asterisk note (*) to read as follows.
1. R707, CR706, and S103 are included in 618C’s only; omitted in 620B’s.
* Factlory selected part; typical value shown (typical value for CR704 on 620B’s is 7.5V).

Continued . . . .
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Model 618C/620B 00618-90029

CHANGE 1 (Cont'd)

8C Only) Page 5-31/5-32, Figure 5-28:
Change the color code of the wire connected to the wiper of R168 from green (5 tobrown (D .

Page 6-4, Table 6-2:
Add CR704 1902-3182 CDO DIODE ZENER 12.1V 5% DO-35 PD = 0.4W.
Add CR705 1902-3070 CD5 DIODE ZENER 4.22V 5% DO-35 PD = 0.4W.
Add CR706 1902-3104 CD6 DIODE ZENER 5.62V 5% DO-35 PD = 0.4W.
Add L701 9100-1657 CD8 INDUCTOR RF-CH-MLD 1.5 MH 5% .23D x .57 LG.
Change R706 to 2100-0567 CDO RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN.
Change R707 to 2100-3211 CD7 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN.
Add R709 2100-3252 CD6 RESISTOR-TRMR 5K 10% C TOP-ADJ 1-TRN.

CHANGE 2

"Page 6-7, Table 6-2:
Replace the fuseholder listing (below F101) with the following:
2110-0564 FUSHEHOLDER BODY 12A MAX; 250V MAX 28480 2110-0564
2110-0565 FUSEHOLDER CAP BAYONET; 12A 250V MAX 28480 2110-0565
2110-0569 NUT-HEX, PLASTIC 28480 2110-0569
1400-0080 WASHER: RUBBER 5/8” OD 00000 OBD

“HANGE 3

age 1.2, Table 1-1:
Replace the Sync Qut Signals, and External Pulse Modulation specifications with the following:
Sync Out Signals: Simultaneous with RF pulse, positive. In advance of RF pulse, positive, variable 3 to 300 micro-
seconds. (Better than 1 microsecond rise time and 20 to 100 volts amplitude into 1,000-0hm load.)

External Pulse Modulation: Pulse requirements: amplitude from 15 to 70 volts peak positive or negative, width 0.5 to
2,500 microseconds.

' Page 5-3, Paragraph 5-19:
Replace steps c and h with the following:

¢. Adjust Pulse Generator for a +15V peak, 1000-Hz output with a pulse width of 0.5 us.
h. Adjust Pulse Generator for +15V peak output. Display should be the same as in step g.

- CHANGE 4

Page 5-31/5-32, Figure 5-28:
Change R523 to 500K.

Page 5-33/34, Figure 5-28:
Add C150 56 pF connected from V101-pin 7 to pin 8.

Page 6-7, Table 6-2:
Add C150, 0140-0191, Check Digit 8, CAPACITOR-FXD 56 PF 5% 300VDC.

e 6-8, Table 6-2:
Change R523 to 2100-2736 CD9 RESISTOR-VAR CONTROL C 500K 20% LIN.
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