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About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

‘I 1. |NTRODUCTION

1-2. The Model 8614 A Signal Generator. prowdes _
RF power in the 800 to 2400 MHz ranges and pro-
duces an RF power output of at least 10 milliwatts.
Output frequency and attenuation.are read directly
on digital dials, and fine frequency changes can be
made by means of the front-panel AF control. Com-
plete specifications are given in Table 1-1. The
8614A is shown in Figure 1-1. o

1-3. The instrument has two power output connec-
tors which supply RF power simultaneously. One.
nutput provides at least 10 milliwatts of power and
may be leveled. When in the leveled output mode of
operation and the output is 0 dBm or less, the RF
output is held quite constant across the band with-.
out resetting the attenuator or power monitor. The .
other output connector provides an uncalibrated

- output of at least 0.5 milliwatt. A waveguide- |
‘beyond-cutoff attenuator, which is referenced to
the RF output, accurately.attenuates the calibrated
RF poWer output from 0 to —127 dBm.

1-4. RF powor output can be internally square-wave
modulated. In addition, the RF power can be exter-
nally AM, FM, or pulse modulated. An external ALC
(automatic level control) input which can be used
for remote leveling loop control and ai external de-
‘coupled FM input which can be used for external
AFC is also provided. S

1-5. PIN diode attenutors are used for leveling,
square wave, pulse, and amplitude modulation. The
PIN attenuaior is an absorption device that can be
electrically controlled to attenuate RF power. A

. sampling loop which includes a PIN diode attenua-
tor compensates for changes in RF power output to
hold the RF power output nearly constant.

1-6. SUPPLEMENTARY INSTRUMENTS

1-7. The HP 8403A (Option 002), an external pulse

and amplltude modulator, extends the Signal Gener—
ator S modulatlon capabllmes

111

1-8. The Mode‘\ 2650A (obso]eto) oscillator synch-

ronizer may be *ased directly to stabilize all internal
cavity reflex kly~»tr0n signal generators. Short-term
stability 1s one, p‘\irt in 10° /sec, and long-term stabil-
ity is one part in| 10" /week over 0 to 50 d( groos |

centigrade.

o ‘ /“‘ , NI
1-9. INSTRUMENT OPTIONS: .
1-10. In addition to the standard instrument, the
Option 01 is available. The Option 01 instrument

has its input connectors located on both the front
and rear panel and its output connectors located on

~ the rear panel; in all other respects it lb the same as

the regular sxgndl gc nerator.
x\

INSTRUNIEI\‘I“TS COVERED BY MANUAL

1-12. This m%rumer t has a two part serial numb er.
The first four digits and the lettor constitute the
serial number prefix. \The last five digits form the

- sequential suffix that is unique to each instrument.

The contents of this ni‘\\anual apply directly to in:

struments having the same serial number prefix as

listed under SERIAL N\UMBF RS on the title page.
If the serial prefix on your instrument does not

‘appear on the title page of this manual, there are

differences between the manual and your instrument
which are described in the Appendix or in a Manual
Charge Sheet included with the manual. If the
change sheet is missing, the information can be sup-
plied by your local sales office.

1-13. KLYSTRON WABRANTY.CLAIM SHEET
“1-14. 'I‘he klystron supplied and replac ement kly-

strons purchased from the Hewlett-Packard Company

" are guaranteed by the manufacturer against electri-

cal failure for a specified period of time (time from
date of purchase or hours of operation); warranty
conditions vary with the type of tube used. Thus,
for the actual warranty period of the klystron in
your instrument, contact your local sales office. A

_sneet for your use is included in the appendix of this

munual; follow the instructions on the sheet explicitly.

1-1




General Informatian. N L IR o Model‘86‘1‘4lA

Table;fl-‘i.Speéifications \ a | |

| ,FREQUENCY CHARACTERISTICS © .~ 'External Pulse:|50 Hz to 50 kHz, 2.0 us rise time.
+20 to +100V peak mput On/off ratio at least

Range: 800 to 2400 MHz; single, lmearly calibrated
20 dB.

control; direct reading within 2 MHz. | ‘
s | | ternal AM: dd to 1 MHz.
VPrnler A'F control has a minimum range of 1.0 MHz Extern AM d( to 2

for fine tunmg, Extemal FNI Mode width betwoen 3 dB points varies

from a minimun of appr(mmatoly 4 MHz at a fre-
quency of 800 MHz to a maximum of approximalely
15 MHz at a frequency of 2000 MH/A Sensitivity is
approximately 100 kHz/volt befwoon 800 and 1600
" MHz and 200 kH//volt boiwovn 1600 and 2400 MH/

Frequency Calibration Accuracy (0 dBm.and'beIoW):
+5 MHz, '

Frequency Stablllty

nommal voltaqo - (a) F ront-panql connector capacitively noupled to
‘ \ . | B the repeller of the klystron. Input impedance,
! 29 : 0 ’ imate ¢ (.
Temperature approxmmtely 50 ppm/” C change in 220 kS2 shunted by approximately 300 pF.
ambwnt to.nporaturo ~ (b)  Rear-panel connector is de-coupled to the

- - . rope'lzr oi the klystron
Residual FM: < 2500 Hz peak in a 10 kHz bandwidth.

GENERAL

: OUTPUT CHARACTERISTICS : o o
‘ RFI: Conducted and radiated leakage limits are below
' R'"'!le - those specified in MIL-1-6181D.

CAL Output: 0 dBm (() 223V) to —127 dBm ' : '

(0 1 “V) (,()ntlnu()llﬂy Vdndhl(‘. Ab()v(\ 0 dBn] o ’ POWBI’ SOUTCBZ 115 or 230 V()ltS + l()(VO, 50 t:‘() 60 }'IZ,
output is not calibrated, max level +10 dBm | QPPVOXW“"Y 130 watts. ' ‘
(0.707v). - ~ Dimensions:

UNCAL Output: —3 dBm (0. le) nommal

- 16 ) .
. ’ ’:‘] (4i'n) r ,
Flatness: <+ 0.75 dB. T | r I
. ) ‘ : “ b - ' “ ! } .
Level Accuracy: +0.75 dB + attenuator aceuracy i /"““\ . S e | "
(0 to —127 dBm). ‘%, F-I‘ - 164t
. ""i,i‘-g) ,‘“fﬁ" W (i),
Attenuator Accuracy: +0, -3 dB from 0 to —10 dBm; 1l / * L
~£0.2 dB £0.06 dB/10 dB from —10 to —127 dBm; N
direct reading linear dial, 0.2 dB increments. { N \\f, l (b t
| o - H . ® O (1o ’
. . L Py , SI0! \* ’ REAR }
lmpedance: 50 ohms; SWR < 2.0. t | 13 RN P
‘ ‘ B ‘ u' NOTES o
’ ) ) DAL NSIONS iy IN(‘lI §OAND { MILLIMETERS) '
Mo D U LAT' ON CHARACTE R'STl cs oy - O :('1:\« "Q:I'I(N:";/‘I‘::l'l r(tller'r;'lI:I\'::I):J::‘!::tl )‘::Im' I-l‘ (8) vln UIA HAGK WEIUNT
. ) . C () meAl Aoy Rect gs
Internal Square-Wave: 950 to 1050 Hz. Other frequen- ] , |
' cies available on special order. On/off ratio at least ' ) . ' .

Square-Wave Syaic: Square-wave can be synchronized . Option 001: Ext. moduldnon input u)nn(\ctors on rvar
with-a +11to +10-volt signal applwd to the pulse panel in parallel with lront panel connec t()rw RE mn- ,
input. ;,L . , : nectors on rear panel only. W \\ ¥ SAN

¥ o ‘ B \ A
\\\\\\ '

NOTE: Specilications apply with the AF control centered.

1-2

dl
. .
"y,




Model 8614A

- SECTIONN . .
INSTALLATION

i

2-1. INCOMING INSPECTION

l WARNING l

To avoid hazardous elecirical shock, do
not perform electrical tests when there -
are signs of shipping. damage to .any por-
tion of the outer enclosure (couvers,
panels, meters).

2-2. Inspect the shipping container for damage. If
the shipping container or cushioning material is
damaged, it should be kept until the contents of
the shipment have heen checked for completeness
and the instrument has been checked mechanically
and electrically. Procedures for checking electrical
performance areroutlined in paragraph 5-8. If the
contents are incomplete, if there is mechanical dam-
age or defect, or if the instrument does not pass

the electrical performance test, notify the nearest
Hewlett-Packard office. If the shipping container
is'damaged, or the cushioning material shows signs
of stress, notify the carrier as well as the Hewlett-
Packard office. Keep the shipping mat('nalb tm

the carrler S mspectmn

2-3. INSTALLATION

2-4. The Model 8614A is delivered as a cabinet
mount instrument. A kit is bllppll(‘(l with the in-
strument for conversion from cabinet to rack
mount.

| NOTE -
This instrument is electrostqtic ally .slzw[a(’d |
but not magnetically .s'hz(’ldod Hence,
mngnetlc field near the top or bottum '
covers can cause excessive incidental Mll‘( -
in the output signal. To elimindte this ’l. o
problem, a metal shield, such as a .slwe

of silicen steel, must be placet! bctwoen'

the 8614/\ and any magnetic field.

W
+

2-5. Whether'the instrument‘is cabinet or rack
mounted, provision should be made for adequate
circuldtion of air around the instrument. The in-
strument cooling fan is ocated at the rear of the =

’ mstmment and louvers are locatod on mstrument

L

_installation

side panels. Proper air circulation is most important
at the sides and rear of the instrument.

P

IF FAN IS N()T ()P[’RA’I‘IN(:, THE
INSTRUMENT SHO(JLD N()’I’ BE
OPE RA’I‘I’D

7 _CAUTION o

Mg

2-6. CONVERSION TO RACK MOUNT |
a. Remové_t‘rim‘ strip on sides of instrument |

(refer to Figure 2-1). .

b. Remove tilt stand by pressing two. sldvs

" of stand toward center of instrument and lifting it

out,
. Remove fth‘ feet at bottom of instru-
ment. Press button in vont(\r of each foot, slide

them toward center of instrument, and lift, out

d. Place rack mounting flanges (two) where
trim strips were and secure with screws provided.

e.  Add filler strip to bottom of instrument.
{.  Rack mounting under scvere vibration

conditions must be supplomontod with additional
support at rear.

2-7. Air Filter Insp'ection

92.8. The Model 8614A uses forced-air cooling Lo

maintain tolerable temperature within the instru-
ment. Incoming air is filtered through a special
filter at the rear of the instrument. The air filter
should be checked periodically and if dirty,

cleaned. Refer to paragraph 5-4 for air filter
maintenance.

2.9. POWER REQUIREMENT

'2-10. The Model 8614/\ can be operated from a

115- or 230-volt, 50- to 60-Hz source. A two-
position slide switch (LINE VOLTAGE) at the
rear of the instrument selects ac operation mode.
The line voltage at which the instrument is set to

21
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‘Model 8614A

TiLT STAND

FILLER

FOOT

" FOOT . RELEASE
_“BUTTON

LARGER
NOTCH

RACK MOUNTING
'FLANGE (RH) %
 5020-0711

TRIM STRIP ___
(ADHESIVE BACKED}

OPERATION

STRIP *
RACK MOUNTING COVER X - \
 FLANGE (LH)#* PART OF RACK MOUNTING
5020- 0710 KIT 5060-0776
Figure 2‘»1 -Conversion to Rack Mount '
A1)/ R bsnv 125V 250V
OPERATION £~ 'OPERAT'ON

( &
(}\Q\/"’/
‘PLUG* SEV 1011.1959- 24507
TYPE 12

PLUG*/NZSQ)BB/ASCHZ '

. OPERATION'

PLUG*: NEMA 5-15¢"

PLUG"*: NEMA G-15P

L

CABLE*: HP 8120-2104 CABLE™: Hpmzmsm CABLE*: 81201378 "CABLL*: HP 8120-0698
! ‘ ‘r“',.'. \ -
zsnv KN B 250V 250V
. - COPERATION | OPERATION OPERATION
| PLUG*: CEET-VII PL’UG"‘"';CEEZZ-W PLUG*: BS 1363A
r'C'ABL‘E*:HP8120-1689 o CABLE,’Y;- HP 8120-1850 » . 'CABLE:HP8120-1351
-

l‘he numh« r shown for the plm. is tlu m(lustn\nd( nufur for the p\m. only.
llu numbtr sh()wn for tlu cable 1s an HP purt numb( r for a complete ¢ .lbl( mcludms. the plug,

i

~ Figure 2-2,'..‘,Pvnw‘er Céblé\and Mains Plug Part Numbers




Modet 8614A

1

POW:ER REQUIREMENT (Cont’d)

operate appPars on the slider of the 9w1tch A
1% ampere standard fuse is used for 115V opera- -
tion; a % ampere standard fuse is used for 230V
operatlon B

2-11. THREE-CONDUCTOR POWER CABLE

| WARNING I

B i FORE CONNECTING THIS INSTRU-
MENT, the protective earth terminals of
this instrumert must be connected to
the protective conductor of the (Mains)
‘power cord.” The Mains plug shail only
be inserted in a socket outlet provided
with a protective earth contact. The
protective action must not be negated
by the use of an extension cord (power
cable) without a protective conductor
(grounding). |

2-12. This instrument is equipped with a three-
wire power cable. When connected to an appro-
priate ac power receptacle, this cable grounds the
instrument cabinet. The type of power cable plug
shipped’ with each instrument depends on the

A ;gﬁ»iﬁrll‘s‘tal.lation -

country ot destmatlon Refer to Flgure 2- 2 fo*

- the part numbers of- availabie cabies.

2-13. REPACKAGING FOR SHIPMENT
92-14. The following list is a general guide for re-

" packaging an instrument for shipment. However, if

you have any questions, contact your local sales

' dhd service office (see lists at rear o" manual)

ca. Uf possible, use the original container de-

- signed for the instrument. If a carton dnd packing
‘materials are desired, they can be ordered from

your local sales and service offlce

b. The mstrument is'su pported by four poly-
ethylene supports fitted to the instrument helght

one: support located at each corner.

s

NOTE

If the instrument is to be shipped to the
Heuwlett-Packard Company for service or
repair, attach to the instrument a tag iden-
tifying the instrument by owner, model, .
" and full serial number, and indicating the |

service or repair to be accomplished. In
any correspondence, refer to the instru-
ment by model number and complete

~ . serial number including the prefix.

2-3/24
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Model 8614A

sEcTioNIn
OPERATION IR

3-1. INTRODUCTlON
3-2. The Model 8614 A can provide 1.0 milliwatt of

leveled power across its freguency range (RF outputs

leveled to within +0.5 dB can be obtained across the
band for attenuator setting of 0 dB or less). Output
power can be attenuated to —127 dB. When operat-
ing unleveled, attenuation reference is the klystron
power output; when operating leveled, attenuation

reference is output reference setting. Internal square--

wave modulation is available from 950 to 1050 Hz.
External FM, AM, and pulse modulation voltages
also can be used. Two or three modulation modes of

operation can be applied to the instrument simultan-

eously; push-button controls select the mode of op-
eration. External modulation signal inputs are lo-
cated directly below the modulation button to
which they apply. '

i e
CAUTION §
hn mrmrnnnd
RF power in excess of approximately
125 mW should never be applied to RF
power output connectors as internal
damage could result.

3-3. CONTROLS AND INDICATORS

3-4. Front and rear panel controls and connectors |
are shown in Figure 3-1. Each control and connec-
tor is identified with a numbered callout, and an

explanation of the function, given in the accompany-

ing text, is keyed to the callout number.

3-5. OPERATING PROCEDURES

3-6. The operating procedures (Figures 3-2 through
3-8) give step-by-step procedures for the various:
modes of operation. Instructions are given for ob-
taining the following leveled and unleveled outputs:

-3-7. STABILIZED SOCURCE

- TERNAL FM button‘on the Model 8614 A and pro-
ceed as explained in the instruction manual for the -

ted

.. Operation

CW, square-wave modulated (modulatmg voltage ‘
supplied mternally), and FM, AM, and pulse-modu- S
lated (modulating voltage supplied externally). -
Steps of each procedure are numbered accordmg to
the sequence in which they are to be performed,

and any control or connector which is identified
with the number of the step in which it is used.

NOTE

A magnetic field near the 8614 A can cause’
excessive incidental FM in the output sig-
nal. A strong field can cut off the RF out-
- put. To eliminate the problem, nlace a
sheet of high permeability metal, such as
silicon steel, between the 8614A and
* radiation source. g

3

3-8. To use the 2650A Oscillator Synchronizer
(obsolete) with the signal generator, proceed as
follows: :

a.  The rear panel connector EXT-FM (J201)
is a Cinch-Jones type S304AB. Connection between -
this jack and J5 of the 2650A must he made as |
lollows

Pin 3, 4201, to Pin E, J5 — 2650A
Pin 4, 4201, to Pin F, 45 — 2650A

" Pin 1, J201, to Pin G, J5 — 2650A
Fin 2, J201, no connection.

~ b. . Connect RF output from UNCAL OUT-
PUT connector on Model 8614 A to OSCILLATOR
INPUT connector on Model 2650A. Depress EX-

Model 2650A.
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Model 8614A

I INTERNAL I ONENNAL

MWL iY@ FACWAND

. RF. Applies power to RF POWER OUTPUTS.

. ATTENUATION (DB). Sets RF power level at the
- CAL RF POWER OUTPUT.

. UNCAL RF POWER OUTPUT Provides approki-
mately 05 mW unleveled and unattenuated RF
power |

FREOUENCY (ML) Se s RF frequency

. AF. Permits smaﬂl deviations from FREQUENCY :

(MC) setting (+1 5 MHz mlmmum)

ZERO SET Adjust for Ze70 mdncatlon on DBM
meter (with RF Lumed off). ‘

ALC Levels callbrated RF output used to set a
reference on DBM meter *

. INTERNAL SQ WAVE. Modulates CAL RF OUT
PUT. SQ WAVE control adjusts
frequenc i '

10. EXTERNAL PUI.SE Positive pulseq to external

, pulse mput w:ll provide modulatlon voltages re

modulation

Ty u@

. LINE. Connects primary power to instrument; lamp
“glows.

1.
12.
' 13..

4.

power cord. '

15.

16.

17.

qmred to pulse modulate CAL RF OUTPUT.
Posnt:ve pulses turn RF “ON”.

EXTERNAL FM. AC voltages applied to external

'FM input will provide frequency modulation of -
both CAL and UNCAL outputs.

EXTERNAL' AM. Signals applied to external AM

“input will provide modulation voltages required

to AM-modulate CAL RF OUTPUT,

INPUT REMOTE LEVELING. Input jack for ex-
ternal leveling loop voltage applied to level genér-
ator CAL RF POWER OUTPUT. |

POWER. Male receptacle which connects to the

LINE VOLTAGE. Ai'ranges input power trans-
- former to accept either 115- or 230-volt, 50- to
60-Hz prlmary power mput

OPTIUN 01. Input and output connectors located
on rear panel (input connect()rs also located on
front panel). '

EXT' FM. Two terminal connector de-coupled to -
klystron for stabilization of output frequency.

Fignre 371. F[ont' and Reér Pa'hel‘ Control§ and Indicators
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ATTE NUAYI(:N (o8)

—=]

i——‘;

SQ WAVE

f:r‘ WEWCE T b BArRARD
Q) R' POWER QUTPUTS -
. UNCAL

‘ INTERNAL | EXTERNAL ] )

EOnz fiﬁ?}? - "ﬁ]f.ﬁf[,

3

(NRUTS

QQO

1. DepressLINE. ~ 5. The ATTENUATION (DB) knob will attenuate
| | ' RF power at CAL RF POWER OUTPUT. Coun-
9. Note metér pointer o DBM meter. . terclockwise rotation will increase output power,

although fully counterclockwise rotatlon will

' ' cause output power to decrease.
3. Dep~ess RF; there should be some deflection of

DBM meter pointer. - ' 6. Take unieveled but attenuable RF power at CAL
" RF POWER OUTPUT.

NOTE 7. Take unleveled and unattenuable RF power at
When RF button is depressed, meter pointer UNCAL RF POWER OUTPUT. ,
will fluctuate from approximately +] dBm " 8. For maximum output at the CAL RF POWER
al low frequency to +1(le or more al high _ OUTPUT, adjust ATTENUATION (DB) and
/r(’qu(’ncy o o AF controls together and monitor output with a
' ‘ : o power meter. Note: changing AF setting will
4. Set FREQUENCY (MC) to desired frequency. also change frequency.

Figure 3-2. Unleveled RF Power Ouiput
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l INTERNAL l EXTERNAL
HEWLETT o raCKAND
AL M‘um! 5UI‘I AN L-_H] u POWER ounm
@ 50 0
1. Depress LINE. L NOTE
2. Check that meter pointer on DBM meter-is on Power may be I(zbgrlcd above 0 dBm over thal
ZERO SET mark; if not, adjust accordingly. portion of the band where the desired power
| : : , is available.
3. Depress RF and INTERNAL ALC; there should
be some deflection of DBM meter pointer. Set ATTENUATION (DB) to desired attenua-
4. Set FREQUENCY (MC) for 800 MHz, t.i(‘)n. The RF power ‘l(,‘\l(‘l al CAL RIF POWER
- OUTPUT is the algebraic sum of the DBM meter
5. Adjust ALC CAL OUTPUT for desired dBm ref- setting and of the ATTENUATION (DB) setting, -

erence on DBM meter. The ALC system holds

RF output power across the band to within

:t().75- dB for levels of 0 dBm or less. The most
common DBM meter reference is 0 so that the
attenuated RF output power can be read directly

from attenuator readout. Note: the ATTENUA-

TION (DB) .will not accurately calibrate above
—15 dB.

Take leveled and at.tenﬁablé RF power available
at CAL RIFF POWER OUTPUT.

Take uileveled and unattenuable REF power at
UNCAL RF POWER OUTPUT.

. AF control should be centered.

1

3-4

Figure 3-3. Internally Leveled RF Output
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| INTERNAL | F)(H:HNAL

T '~Jl|

INPUTY

QQ@

Z HEWLETT g PACHARD
RF POWER OUTPUTS
- CAL UNCAL

. Depress LINE.

. Check that meter pointer on DBM meter is on
ZERO SET mark.

Depress RF and INTERNAL ALC.
Set FREQUENCY (MC) tor 800 MHz.

. -With a directional coupler connected between

CAL output and the load, and as close to the
load as 'possible, sample and detect incident
power and apply the detected signal to INPUT
REMOVE LEVELING phone jack connection
(rear panel). Adjust ATTENUATION (DB) con-
trol for detected 40 to 240 mV signal. Note:
ATTENUATION (DB) control cannot be adjusted
fully counterclockwise or l()ading effects will
appear at higher frequencies,

6. Adjust ALC CAL OUTPUT for desired refer-
ence on DBM meter, This reference point may
vary from that used with internal leveling due'to
different detector sensitivities,

7. Do not change ATTENUATION (DB) setting
once leveling loop is set up. Adjusting attenuator
position may degrade leveling loop operation.

8. Take leveled and attenuable RI power available
at CAL RI" POWER OUTPUT.

9. Take unleveled and unattenuable RF power at
UNCAL RF POWER OUTPUT.

10. AF control should be centered when not in use.

Figure 34. Externally Leveled RF wa_(ar |

35
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Model 8614 A

o e
) e ”

EXTLRNAL |

| INTERNAL l

L e

l.'x(l WAV

Depress LINE.

NOTE

When unleveled power is lo be modulaled,
. omil steps 2,5, and 6.

.
Check that meter pointer on DBM meter is on
ZERO SET mark. '

Depress RF.
Set FREQUENCY (MC).

Depress INTERNAL ALC.

ALC
CAL Sutigf

9.

ATTENUATION (DB)

\
HEWLETY b Hatuann

RF POWER QUTPUTS
CaL UHCAL

Adjust SQ WAVE for desired modulation fre-

quency.

10. Take leveled and attenuable RF pcwer output at

CAL RF POWER OUTPUT.

11. The AF control may be adjusted for smalil

changes in RF frequency and to peak maximum
output power. However, adjusting too far from
centered position will cause RI' power to de-
crease and, if in leveled opc'ration, poor leveling.

12. EXTERNAL SYNCHRONIZATION'

. Adjust ALC CAL OUTPUT for 0 dBm reference

on DBM meter.
Set ATTENUATION (DB).

Depress SQ WAVE.

a. Depress PULSE and apply +1 to +10V pulse.

b. Pulse repetition rate must be equal to de-

sired square wave frequency (950—1050 Hz).

¢. Decrease SO WAVE frequency to a rate

slightly slower than the pulse repetition rate,

Figure 35 internal Square-Waire Mhdulation and External Sync
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| INTERNAL | EXTERNAL ) ’

o0

INPUTS

R
jaBe.

Depress LINE.

NOTE

If external pulse modulation of unleveled

power is desired, omil steps 2, 5, and 6.

Check that meter pointer on DBM meter is on
ZERO SET mark. | |

‘Depress RF.

-Set FREQUENCY (MC).

‘Depress INTERNAL ALC: ..

Adjust ALC CAL OUTPUT for 0 dBm reference
on DBM meter. L

16.

11.

" ATTENUATION {0B)

[rﬁ::ﬂ]

© S0 WAVE

' 7i‘.:) HEWLETT & PACHARD
<()) RF POWER OUTPUTS
e CAL . UNCAL

- Set ATTENUATION (DB) as desired.

Depress EXTERNAL PULSE.

Apply 20- to 100-volt 50-Hz to 50-kHz positive
pulse modulating signal to EXTERNAL PULSE
INPUT.

Take leveled and attenuable pulse modulated RF
power output at CAL RF POWER OUTPUT.

The AF control may be adjusted for small
changes in RF frequency and to peak maximum
output power. However, adjusting too - far from
centered position wil! cause RF power to de-
crease and, if in leveled operation, poor leveling.

Figure 3-6. Exte'malv Pulse Modulation
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S REQUENCY (M() mrrm}nm;mm e B
[ ~l I ' {l [T_._:':] 1 ]
l INTEHNM. | EXTERNAL . S0 WAVE
= ﬂ ﬂﬂ M © T
1. Depress LINE. NOTE

3.

NOTE

If external FM modulation of unleveled
power is desired, omit steps 2, 5, and- 6.

Check that meter pointer on DBM meter is on
ZERO SET mark.

Deprvsé RF.

Set FREQUENCY (MC).

Depress INTERNAL (ALC).

‘Adjust ALC CAL OUTPUT for 0 DBM meter

reference. A 0 DBM reference allows a direct
readout of ATTENUATION (DB) dial. The ALC
system will level RF powér with I'M frequencies
of 1 kHz or less and typically (depending upon

¢ individual klystron sensitivity) with FM voltage
~ amplitutes of 40 volts or less between 800 and
1600 MHz and 60 to 75V between 1600 and

2400 MHz.

10.

11,

12,

OUTPUT.

Power may be leveled above 0 dBm over thal
portion of the band where the desired power
is available.

Set ATTENUATION (DB).
Depress EXTERNAL FM.

Apply modulatm;, signal to [*Xl‘l' RNAL l*M IN-
PUT (front or rear panel).

Take leveled and attenuable frequency modu-.
lated RF power output at CAL RIF POWER
’[dke- unleveled FM-modulated RI' powor.at

UNCAL RF POWER OUTPUT.

AF control should be centered so that the kly-
stron will operate in the center of the mode.

3-8

Figure 3-7. External FM Modulation
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TN -
' -—_——_.. ,......:._v...,., \ P LIIITTTN T LTI T T Tt N
“FREGUENCY (MC) DBM “ATTENUATION (DB)
{[::::}1” =) fam—)
l‘ INTERNAL | EXTEANAL l ALC AF " 50 WAvE
CAL ourpur - 0 ¢
mm E—) e i | v e A HIWEETT fp PACKAND
M H“S“m[ hat st ]“L M <(v) ~RF POWER OUPUTS
L T N P | P | N ar AR

(7]

6.

. Depress LINE.

Check that meter pointer on DBM metorl is on
ZERO SET mark. '

Depress R F".

Set FREQUENCY (MC).

\

NOTE

" The modulator used is an ubsorption-type.
IS leveling mode of operation is not used,

the positive portions of AM m()(lulamz Sig-

~nal will be clipped.

Depress INTERNAL ALC,

Adjust ALC CAL OUTPUT control fora—3 dBm
reference on DBM meter. A -3 dBm refer rence
on the DBM meter is the most u)mhwn usvd

3.

11

10.

: l(."v.\;}li'tlgl."l'-

because this allows the AM sigﬁal to modulate
the RIF up to 3 dB above the output level.

Set AA’I"I‘ENUA"I“ION (DB) to 000 or less; re-
check DBM meter.

Depress AM button.

Apply AM modulating signal to external AM
INPUT (5 to 6 volts peak).”

-M(,)dulatéd signal available at CAL RIF OUT-

PUT only. y
;; ‘/ \‘:vvJ'f '

The Al“wnhc)l may be adjusted for small
(hdn;,vs 1)1 I([‘ m‘quvn(v and to pmk maxi-

mum Output bowvr However, admstmp, too far

from: (e‘ntvlvd position will cause RI' power to

(l(‘(,!")d,"r(ft,(_\rld, if in leveled operation, poor

Figure 3-8. External AM Modulation

3-9/3-10
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Model 8614A

Principles of Operation

SE*CTION v
PRINCIPLES OF OPERATION

4-1. INTRODUCTION

4-2. Basically, the instrument includes an RF Oscil-.

lator, PIN Diode Modulator, Automutic Levelmg
Circuit, Modulation Circuits, and Power Supply as
shown in Figure 4-1. The RF Oscillator is a reflex
klystron whicl. always operates CW. The PIN diode
modulator is a current- controlled device that atten-
uates RF power up to 20 dB or more. The control
circuits provide the modulation currents required

'by the PIN modulator. The power supply provides

the regulated dc voltages required to operate the
‘circuits in the instrument.

O [5a wave ]
|AM INPUTl - ‘
5 WODULATION | ©
~ CIRCUITS .
y . [uncaL outpuT|
[Fm ineuT] o [caL outpuT]
5 RF -— PIN —0
0SCILLATOR MONULATOR
i
+20V. -212V
PIN ! |
MODULATOR ) HIGH

6.1V | VOLTAGE | -320v

\ T r
[REMOTE LEVELING | AUTO ' o
. LEVELING s DC REGULATED

“CIRCUIT POWER SUPPLY

Figure 4-1. Circuit Block Diagram

4-3. RF OSCILLATOR

© 4-4. The RF Oscillator, providing the RF power,
consists of a velocity-modulated tube operating in
an external resonant cavity. The tube is a reflex kly-
~stron operating in the 1% and 2% repeller modes.

4-5. The RF power output from the oscillator,
which may be CW or CW with FM, is obtained from
_the resonant cavity by means of pickup probes.lo-

cated in small sections of waveguide which open in-

to the resonant cavity. One of these probes delivers
RF power directly to the UNCALIBRATED RF

" OUTPUT connector, the other two deliver RF
power to the PIN modulator.

4.6. PIN DIODE MODULATOR |

4-7. The PIN modulator, which is two nearly iden-
tical units in one, is a high-speed, current, controlled |
absorption-type attenuator. The Modulator is shown -
in Figure 5-11. A simplified illustration of the mod-
ulator is shown in Figure 4-2. Each PIN diode unit
includes a transmission line, PIN dicdes, low-pass
filter, and two high-pass filters. |

BIAS
CURRENT

{

|

L.OW-PASS
FILYER

re > 5] wich-pass | | | won-pass [ <rr
INPUT_} | FILTER FILTER 'f (OUTPUT

— . \ e
- -

Figure 4-2. Simplified Bleck Diagram
of PIN Modulator

4-8. The PIN diode is a slice of nearly pure silicon
wafer in which the P and N traces are nearly equal.
P-type impurities are diffused from one side into
the wafer, and N-type impurities are diffused from
the other side, leaving a layer of intrinsic semicon-
ductor (silicon) through the middle; thus the name

"PIN diode. At frequencies below 100 MHz the PIN
~ diode rectifies the same as any other good junction

diode. However, at frequencies above 100 MHz,

~ rectification efficiency drops rapidly because of car-

rier storage in the intrinsic (1) layer.

4-9. When forward- bms current flows through the
PIN diode, holes and electrons are stored in the |
layer. The more the bias current, the larger the |
amount of stored charge-carriers. When reverse bias
is applied, reverse current flows until the stored
carriers are depleted. Duriiig this period, the diode -
impedance remains low. Currents above several

~ hundred megacycles do not flow in the reverse di-

rection for a long enough time to remove those
charge carriers. Therefore, the microwave currents
do not significantly change the instantaneous

amount of charge carriers stored, and there is negli-

gible rectification.

4-1




Principles of pperation -

PIN DIODE MODULATOR (Cont’d) _
4-10. There is, however, a resistance to microwave
current flow. This resistance is inversely propor-
tional to the number of charge carriers stored in
the I layer, and the number of charge carriers, in
turn, is proportional to the forward bias current.
By varying the bias on a diode from back bias (no .
stored charge) to about 'a mA forward bias, the re-

sistance to. microwave currents varies from approx- |

imately 5000 ohms to 30 ohms.

4-11. Pin Diodes Mounted in a Transmission Line.
To understand how a PIN modulator works, con-
sider a PIN diode mounted across a transmission
line that has a characteristic impedance of 50
ohms. When the diode is back-biased to about

. 5000 ohms, the microwave signal on the transmis-
sion line is unattenuated because 5000 ohms com-
pared to 50-ohm line impedance has little effect.
However, when the diode is forward-biased to about

Model 8614A

30 ohms, most of the microwave ‘current will flow
through the 30-ohm diode instead of propagating
down the 50-ohm transmission line. This current

“through the 30-chm diode represents microwave

energy dissipatea as heat. Consequently, the diode
actually absorbs microwave energy.

4-12. Figures 4-3 and 4-4 show the schematic of the

- PIN diode modulator used in the Model 8614A. The
" PIN modulator contains seven PIN diodes which are
placed at apprommately 1/4 wavelength along each

strip transmission line. The 1 /4 wavelength at mid-
band‘spaung results in the lowest average SWR be-
cause reflection from one diode will tend to be. ab-

u,‘lsorbed and cancelled by the adjdcent diode. The re-

sistance in series with the diodes reduces voltage to
the ledOS and thereby protects the circuit.

4- 1 Modulatlon input in the form of chode:x.‘bias 1S
use d to change attenuation of the PIN diodes. -

LOW PASS FILTER
ST RN

FROM ALC > =
CIRCUIT

QIAS FEED >___1. '

HIGH

HIGH

,~PASS FILTER-, ,PASS FILTER—
L TO
FROM >‘Q"‘| it <
! RF
KLYSTRON ‘ ', | OUTPUT
CAVITY >__vl |
\ RLN. DIODES (7) ————— /
Figure 4-3. Controlled RF Attenuator Unit
LOW PASS
— FILTER \
= < FROM ALC
T | > CIRCUIT
| _[—< BIAS FEED
. HIGH HIGH
| LOW PASS _CRYSTAL  PASS PASS =
—————— FILTER——————— DETECTOR ~FILTER—~ ~FILTER— _LOOP INPUT
T T T *———"—ﬁr(iaom o
| LYSTRON
——caviTY
IR |
N\———PRI.N. DIODES (7) ——— ‘

Figure 4-4, Controlr ALC Attenuaﬁ)t Unit
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" PIN DiODE MODULATOR (Cont’d)

'Changes in dlode bias produce changes in RF output '

level..

4-14. Modulation circuits external to the PIN modu-
lator are protected by a low-pass filter (Figures 4-3
“and 4-4) which prevents RF leakage. Leakage, if
present, could cause erratic action in the circuits

driving the PIN modulator and could also cause RF .

interference.

4-15. The high-pass filters (Figures 4-3 and 4-4) per-

mit RF energy to enter and leave the diode strip line

while keeping the low frequency modulating signals

~ from entering the RF circuits precodmg or toliow-
ing the PIN modulator.

4-16. MODULATION ‘CIRCUITS

4-17. ‘'The basic function of the modulating circuit
is to provide the forward- or reverse-bias to the RF
PIN attenuator unit. The arrangement of the mod-
-ulation circuit depends upon the mode of operation.
The mode of operation is selected by depressing

the appropriate front-panel button.

4-18. External Pulse | |

4-19. A simplified diagram of the circuiis used in
the external pulse mode of operation is shown in
- Figure 4-5. When the pulse button is depressed,

420V
R422
4700

(ON-OFF
RAT1O
- ADJ)

@

R420

-..[- : 20K
R405 TO PIN DIODE
IM MODULATOR
. | .
~22y SR  R407
404
(REG) 39K %7.5.«
PULSE AMPL.
R402 AND
390K SQ. WAVE GEN
1402 vaola| °
EXT PULSE ' -
INPUT ‘ — -

-212V
(REG)

. ~320V(REG)

Figure‘ 4-5. Pulse Modulation Ciicuit -

Principles of Operétion

- V401A is cut off, and V401B is conducting The
conducting of V401B draws current through the

PIN diodes in the RF attenuator unit; hence, con-
duction of V401B forward-biases the PIN diodes
causing the RF output to decrease by more than
20 dB. A positive pulse applied to the external
pulse input turns V401A on, turns V401B off, and
allows RF power to pass through the PIN diode at-
tenuator with the RF output level clamped to a set
level by CR403. The amount of bias applied to the
PIN dicdes is limited by R420. Resistor R422 pre-
vents the +20 volt supply from shorting to ground .
through CR403 when resistance of R420 is minimum.

4-20. Internal Square Wave

4-21. A simplified diagram of the circuits used in the
internal square wave mode of operation is shown in -
Figure 4-6. When V401B is conducting, capacitor
C402 is discharging toward approximately —200
volts while holding V401A cut.off. When C402 dis-
charges sufficiently, V401A begins to conduct and
biases V401B off through the.common cathode re-

" sistor R408. This results in C402 charging toward

approximately -—225 volts as long as V401 con-
ducts. When C402 charges sufficiently, however, the
current in V401A becomes limited and V401B again
conducts causing V47 1A to cut off. The RC time
constant of C402 is varied by R413, allowing fre-
quemy to be changed from 950 to 1050 Hz. When

TO PIN DIODE

MODUL ATOR
-

R414 .

4. 7K .

FROM EXT

PULSE R413 R408.
INPLUST 50K 15K
R410 o5
50K
‘ §‘ ' : - 'SQ WAVE
'{ _@SYMMETRY ADJUST FREQ ’
>R41|

75K

h

‘@— -320V (REG)

Figure 4-6. Square-Wave‘ Modulation Circuit
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Internal Square Wave (Cont d)

401B is conducting the RF output is cut off by the
PIN diodes. The symmetry of the square wave is ad-
justed by R410. R410 varies the voltage difference
across C402; by varying R410, the time for C402 to
charge or discharge to a given potentlal is controlled.

4-22. Synchromzed Square Wave

4-23. With SQ WAVE and PULSE dopressed and no
signal applied to the pulse input, operation is as de-
scribed in paragraph 4-21. When a positive pulse of
at least 1 volt is applied to the cathode of V401A,
tube current decreases. With limited current, V401B
begins to conduct, causing the RF output to cut off.
Any input signal applied while V401B is conducting
will not affect normal square wave circuit operation.
Square-wave frequency may be synchronized to any
pulse repetition rate between about 955 to 1050 Hz
providing internal square-wave trequemy is set to a
slightly slower rate.

4-24. External AM

4-25. A simplified diagram of the circuit used in the:
external AM mode is shown in Figure 4-7. With the

AM button depressed, diode CR403 conducts clamp-

ing the voltage at the junction of R420 and R419 to
about +0.6 volts. This back-biases CR404 which
causes current to flow through R419 and R418.
When an applied signal goes positive, it reduces the
bias current, through R419 and R418, to the con-
trolled RF PIN modulator. Reduced bias current in-
creases the back bias on the PIN diodes which allows
more RF power to pass though the PIM modulator.
A negative signal increases the bias current which in-
creases the forward bias which causes increased at--
tenuation of RF power through the PIN modulator .

+20V

- (ON-OFF
'RATIO. ADJ)

-0.4V  RF PIN
-0.7V MODULATOR

'Figure 4-7. External AM Circuit
4-4 |

4.28.

TO -
CONTROLLED

level from the klystron increases.

Model 8614A

v

(up to about 20 dB maximum attenuatlon depend-
ing on the amplitude of the negative half cycle of

. the AM signal).

© 4-26. Since the PIN modulator is an absorption-type
‘attenuator, it is necessary to lower the unmodulated

RF output power level by an amount equal to the
peak level of the AM signal so that the positive peaks
will not be clipped. To do this, the instrument must
be operated in the leveled mode of operation so that
the ALC CAL CONTROL can be used to set the RF
carrier power level.

- 4-27. For most purposes a signal level reduction of

up to 20 dB should be sufficient since it approxi-

- mates 100% modulation. The amount of distortion

is dependent upon the percentage of modulation:
at 30% modulation the amount of distortion is al-
most unnoticeable; at 100% modulatlon the dlstor-
tion may be 5 to 20%.

)

Internal Meter and Automatic Level Control |
(ALC)

- 4-29. A simplified diagram of the ALC circuit is

shown in Figure 4-8. The meter amplifier is a dual

. function circuit, performing both a leveling and/or

a power output monitoring function. RF power is
taken from the klystron cavity through the ALC
attenuator assembly (part of the PIN diode modu-
lator) and delivered to the ALC circuit. The meter
amplifier monitors the power level and in leveled
operation with the ALC ampllfwr maintains a con-
stant RF output.

4-30. Actual operation is as follows: RF power
from the klystron is coupled from a fixed probe in
the klystron cavity to the ALC attenuator (part of
the PIN diode modulator). The RF power is de-

- livered through a high-pass {ilter to the ALC diode

attenuator, then through another high-pass filter to -
a (I‘Vbtdl detector. The detected signal from CR701

is then dehverod to a low-pass filter and to the ALC

circuit.

- 4-31.- The crystal detector CR701 is arranged so

that the detected signal is negative in polarity. ‘An

~increase in RF level as the klystron is tuned across

the band will cause a more negative output. A de-

~crease in RF power from the klystron causes a less
negative output. The detected RF output level

from CR701 is then delivered to the base of Q501A.

4-32. Consider the circuit operation when the RF
An increase in
klystron output level causes a more negative signal

(3]
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Internal Meter and Automatic Level Control (ALC)‘“ '

(Cont'd)

on the base of Q501A. The conduction of Q501A
decreases causing the collector of Q501A to go in

a p051t1ve direction. The positive signal goes through
the cathode follower, V401, and is applied to the
‘base of @502, decreasing the conduction of Q502.
The collector of Q@502 goes more negative.

4-33. A portion of the negative-going signal from
the collector of Q502 is applied to the base of
Q501B as negative feedback. The feedback factor
is determined by the ratio of R513 to R5614. The
open loop gain of the meter amplifier (Q501A/B,
Q502, and Q503) is sufficiently high so that the
closed loop gain is essentially a function of the
feedback factor and is, therefore, less dependent
upon the normal aging effects on the tubes and
transistors in the circuit.

4-34. The negative-going signal from Q502 is also
applied to the meter M501 for output indication.
The meter is protected against overload by the
breakdown diode CR501. If the internal ALC
switch, $601, is on, the negative-going output is ap-
plied to the base of the differential amplifier, Q601,
causing a decrease in conduction. The collector of
Q601 will go more positive, causing an increase in
conduction of the emitter followers, Q603 and

METER AMPLIFIER

Principles of Operation

Q604 This causes the emitter of Q604 to also be-

~"come more positive. The positive-going signal is ap-

plied to the bases of Q605 and Q605, increasing
their conduction and causing both collectors to be-
come more negative. |

4-35. The collectors of Q605 and Q606 appear as
constant current sources, so the decreasé in collec-
tor potential causes current to be drawn from the
PIN diodes. This increased bias current (increased
forward bias) reduces the RF power output to its

~ original level. The negative-going output from Q605

is delivered to the RF PIN diode attenuator allowing
less RF to pass through it also. The net result is that
“an increase in klystron output causes an increase of
forward bias on the PIN diodes which decreases the
RF output.

4-36. Leveling Accuracy. For accurate leveling, the
ALC and RF PIN diode attenuators must track to-
gether as far as attenuation and frequency are con-
cerned. The adjustment of R614, R615, R620, and

R621 provide for matching the attenuator
- characteristics.

4-37. ALC CAL Output. The RF OUTPUT can be

controlled by adjusting the front panel ALC CAL
OUTPUT control which varies the bias on the base
of the differential amplifier, Q602, which in turn
changes the bias on the PIN diode attenuator.

ALC AMPLIFIER

/ \ /
REMOTE - B

LEVELING
INPUT

AMPL
Q501,0502,Q503
Vv50I1,v502 -

I

DIF
| 60,0602

AMPL ™
Q605

EMITTER ,
FOLLOWER —@
0603,Q604 |

ALC CAL.
OUTPUT

e ALC]
S80I
Qlo
; AMPL

Q606

AMPC\\\T>~“_’

4

R516
o . ALC ATTENUATOR
' ™
C K M0l { PIN MODULATOR )
J@CRSOI -
RF t
: INPUT
' 3

¥

RF ATTENUATOR
PIN MODULATOR

Figure 4-8, ALC and Meter Circuit

RF CAL ouTPUT
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¢38 External Leveling

4-39. A 51mp11fled diagram of the ALC circuit 1s
shown in Figure 4-8. Operation of the external
leveling is the same as that described for internal
leveling except that the ALC Attenuator and Q606
are no longer a part of the circuit. Also, the meter

M501 does not accurately indicate RF output. If the

RF output is to be changed, an external attenuator
must be used once leveling is set up.

4-40. Regulated Power Supply -

4-41. There are three regulated power supplies:
high voltage, +20 volt, and filament. All three sup-
plies are series-regulated types The series regulator
is connected in series with the main load. The out-
put voltage is monitored and compared to a refer-
ence voltage. The voltage differential is applied
through a control amplifier to the series regulator.
This differential voltage changes the effective resis-
tance of the series regulator which in turn holds the
output voltage constant (see Figure 4-9).

4-42. The high-voltage supply consists of two sup-

plies which have been combined to obtain required
voltages. They are a —320 volt supply on which a

o,

"~ Model 8614A

—350 volt supply has been stacked to provide a total
of —670 volts. Both supplies use voltage doublers to
drive series regulator circuits. Since this is a combined
circuit arrangement, the —320 volt and —350 volt sup-
plies are interdependent. There is also a gas regulator.

~ tube, V105, connected to the —320 volt supply to
' provide

a —212 volt regulated source.

4-43. There are two low-voltage supplies. One pro-

vides +20 volts sc for the ALC circuit, the other 6.1°
volts de for filament operation. The +20 volit supply
uses a voltage doubler and series regulator, while the

filament supply uses a half-wave rectifier and a series
regulator
| UNREGULATED , REGULATED
a,\ DC VOLTAGE SERIES . DC VOLTAGE
\"' REGUL ATOR - "
\ \' o ' [ Y
‘:\ r ‘
\ CONTROL COMPARISON
| ‘ AMPLIFIER CIRCUIT

Figure 4-9. Series-Regulated Power Supply
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Model 8614A

Maintenance

SECTION v
" MAINTENANCE

51. INTRODUCTION

5-2. This section provides instructions for perform-
ance testing, calibrating, troubleshootmg and re-
pairing the signal generator. If the serial prefix (the
first three numbers of the serial number) of your
instrument is different than that listed on the title
page of this manual, differences exist between your

instrument and the instrument described in this sec-

tion (refer to the Appendix for differcnce -
information).

5-3. PER!ODIC MAINTENANCE

5-4. Cleaning Air Filter

5-5. Inspect the air filter regularly and, if necessary,
remove and wash in detergent and water. Dry filter
and replace: no oiling or coating of filter is neces-

sary. Unrestricted air flow gives longest component
life. Keep the fxlter clean

5-6. Lubrication

5-7. No routine lubricati. ~ is needcd Lubricate
mechanical parts (e.g., dial drive, klystron cavity
carriage assemblies) only when necessary using light
machine oil on shafts and light grease on gears. -

5.8. PERFORMANCE CHECKS
5-9. Purpose. The procedures of paragraphs 5-10

through 5-17 check signal generator performance for
incoming inspection, periodic evaluation, calibration,

8614A '
SIGNAL GENERATOR
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and troubleshooting. The tests can be performed
without access to the signal generator interior. The
specifications of Table 1-1 are the performance
standards. |

5-10. Test Equnpment Required. The test instru-
ments required to make the performance checks -
are listed in Table 5-1. Test instruments other than
the ones listed may be used provided their perform-
ance equals or exceeds the Critical Specifications.

5-11. Frequency and Power Check

. a. . Connect equipment as shown'in Figure 5 1.

. Setup Slgnal Source as follows:
- LINE ' |

_— depressed
RF . . . . . . . . . . depressed -
AF .. . . . centered
F‘REQUBNC (MC) S 800

¢. Set Power Moter for a mid-scale readmg

d. Using (,allbrated frequenc v meter, measure
actual signal frequency. Specification: accuracy
must be +5 MHz. Note: frequency meter must be
calibrated to an accuracy of approximately : 0.03%.

~e.  Repeat above procedure every 200 MHz and
at all points of particular interest to a froquen( y dial

‘indication of 2400 MHz.

f.  If dial accuracy is not within specification,

- refer to paragraph 5-59 for adjustment procedure.

- COAXIAL :
EREQUENEY POWER METER
METER '
N ' THERMISTOR
Y | THERMISTOR MOLUINT
BT MOUNT '

Figure 5-1. Freqﬁency and Power Measurement
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Table 5-1. Test Equipment Required
Instrument Type Check Critical Specifications Recommended Instrument
Oscilloscope Calibration _Frequency Response: > 1 MHz | HP Mode! 180C with HP 1801A and
‘ Troubleshooting Range: 30 to 0.5 us/cm HP 1821A '
Performance - Sensitivity: 0.005 to 1.0 V/em
Accuracy: £3% -
Crystal Detector Calibration Frequency Range: 800 to 2400 MHz | HP Model 423A
Troubleshooting Sensitivity: 100 mV/0.35 mW
Performance Frequency Response: £0.5 dB N
Power Meter Calibration = Power Range: 0.1 to 10 mW HP Model 432A Power Meter with
Performance Frequency Range: 800 tc 2400 MHz HP_Model 478A Thermistor Mount
o Accuracy: +3% . ' :
DC Voltmeter Calibration Range: 1 to 685V HP Model 3435A Digital Voltmeter
Troubleshooting Accuracy: *0.2% of reading ‘
' Floating Input: may operate within
| +470 Vde of chassis ground |
AC Voltmeter Calibration Range: 0 to 20mV HP Model 3435A Digital Voltmeter
| Troubleshooting Accuracy: £2% of reading . B .
Floating Input: may operate within
+470 Vdc of chassis ground : :
Clip-On Calibration Range: 0 to 35 mA HP Model 428B
Milliammeter Troubleshooting Accuracy: 3% +0.1 mA’ ‘ |
Frequency Calibration Range: 800 to 2400 MHz HP Model 5342A
Counter Performance S ,
Pulse Calibration Pulse Width: 3 us | HP Model 214B
- Generator Performance Pulse Rep Rate: 50 Hz to 50 kHz :
' Output: 27V peak
FM Modulator Calibration Outputs: 300V peak-to-peak and | Power Transformer (1) (9100-0045)
: 6.3 Vac ' Capacitor (1) (0160-0904)
Input: 115 Vac, 60 Hz Potentiometers (2) (2100-0047)
Phase Adjustable: Approx 80° Fuseholder, extractor post type
o (1) (1400-0084)
Power Cord (1) (8120-0050)
Fuse (1) Amp, 115V, Slo Blow
(2110-0007)
. (see Figure 5-14)
DC Power Supply | Troubleshooting Output: 315 to 353 Vde HP Model 7T11A
. Ripple: Less than 3 mV 4
Test Oscillator Calibration Frequency Range: 10 kHz HP Model 651B
: ; Check Output: 5 to 6V peak . '
| Output Impedance: 50 ohms , »
Electronic Calibration - Compatible with Transfer “HP Model 5245L
Counter ‘Check Oscillator »
Transfer Calibration - - Frequency Range: 90 MHz { HP Model 5257A
Oscillator Check Harmonic: 20 ' .
Modulation Calibration ~ Carrier Frequency: 500 kHz HP Model 8901A
~Analyzer Check Audio Filtering: 15 kHz Low Pass _ | !
Ohmmeter Troubleshooting .Range: .02 to 500 megohms | HP Model 410C
. - - Accuracy: +3% of full scale | ' |
10dB -Calibration Frequency Range: DC to 12.4 GHz | HP Model 8491A
Attenuator - Performance : " ' ‘

5-2
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Frequency and Po\)yer Check (Cont'd).
g. To check power output: remove frequencv

meter from test setup and measure maximum power

output at both CAL and UNCAL RF OUTPUT con-
nectors. Specification: The sum of attenuation of
10-dB attenuator plus power meter reading must be

at least +10 dBm at CAL RF OUTPUT. The attenu- -

ator attenuation and meter reading must equal at
least —3.0 dBm at UNCAL RF OUTPUT. If either
output is not satisfactory, refer to paragraphs 5-58
and 5-60.

5-12.. Leveled Output Check

a.  Connect instruments as shown i in Figure 5-1 -

omitting the frequency meter.
b.  Setup Model 86141\ as follows:

LINE . . . . . . . . e depreséed to paragraph 5-64.
RF . . . . . . depressed '
rREQUENCY (MC) . . . . 800MC . u
ALC . . L depressed 5-13. On-Off Ratio Check |
ALC CAL OUT 1’UT .o wunterclockw;se_ a.  Connect instruments as shown in Figure 5-1,
AF . . . . . . . . . . . centered omitting the frequency meter and attenuator.
O0SCILLOSCOPE
8614A

. SIGNAL GENERATOR .
Q=] — -
EpEAEEE @ @ O

J-. co O

INPUTS

Maintenance

| | NOTE

- Before ALC button is depressed, DBM -
-meter should indicate approximately +1
dBm; depressing ALC button should cause

DBM meter indication to decrease. ALC
CAL OUTPUT: 0dBm (DBM meter indi-

less.

¢.  Set power meter for mid-scale reading.

cation); ATTENUATOR (DB): —0 dB or

d. Noting power meter variation from setting

The variation should not exceed +0.75 dB.

(step ¢), tune Model 8614 A across frequency band..

e. 1f ALC operation is not satisfactory, refer

EXT
INPUT

CRYSTAL
- DETECTOR

PULSE GENERATOR -

Figure 5-2. Ex

fTRIG ' OUTPUT
OUTPUT R |

terhal Pulse Check |

5-3
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On-Off Ratlo Check (Cont’ d) |
b. ~ Setup Model 8614A as follows:.

- LINE . . . . . . . . . 'depressed'
RF . . . . . . . . depressed
FREQUEN(J MC) . 2400
EXTERNAL PULSE .. notdepressed
ATTENUATION (DB) . . 000
ALC . . . . . . . . . depressed
AF . . . . . . . . . . centered

c.  Set power meter on 0 DBM scale and adjust
Model 8614A for convenient reference.

d. anwsEXTLRNALPULSbonnMﬂm'
8614A. -

"e.  Reference on the power meter should change
te he —20 DBM scale. Specification: On-off ratio
sust be at least 20 dB.

f. If on-off ratio is not at least 20 dB, refer to
paragraph 5-68. .

5-14. Pulse Modulation Check

a. Connect mstruments as shown in Figure 5-2.

NOTE

 Oscilloscope vertical input should be shunted
- with 200-ohm resistor.

b. Set up Model 8614A as follows:

LINE . depressed
RF . . . . .« . . . depressed
EXT PU LQI' . . depressed
L centered

c. Set up pulse generator for a +20 volt, 50-prf
signai with a pulse width of 4 us.

d. A pulse presentation should be seen on the
oscilloscope. Speciftication: Rise Time, 2 us.

‘o 8614A
SIGNAL GENERATOR
— =i

ssssEsE © @ ©
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Model 8614 A

e.  Set up vulse generator for a +20 volt 5000-
prf signal with a pulse width of 4 us.

f. A pulse presentatlon should be seen on the

oscilloscope. Specification: Rise Time, 2.us.

g.  If pulse operation is not satx%factory, refer
to paragr raph 5-69. -

- 5-15. Square- Wave and ¢ ync'Check

a. Connect instruments as Qhown in Flgure 5-3
(see Note, paragraph 5-14, step a).

b. Set up Model 8614A as follOws:’

LINE oo depressed
RF . . . . . . . . . . depressed
SQ WAV l*‘ Co e depressed
- ATTENUATION (DB) 0 DB
SQ WAVE FREQ . full counterclock-
| | wise ‘
AF . . . . . . . ... . centered

¢.  Set oscilloscope sweep time to 1 MHZ/CM.

d. Readjust rate control to display one com-
plete square wave on oscilloscope. Square wave
symmetry should be better than 45/556%. Range
should be at least 950 to 1050 Hz. If square wave
operation is not satisfactory, refer to paragraph
5-70.

e. To check external synchronization, connest
equipment as shown in Figure 5-2.

£, With Model 8614A set up as detailed in
step b above, set pulse generator as lollows

AMPLITUDE . . . . . . . 20

"~ LENGTH (uSEC) . . . . . 1
SYNC SELECTOR-. . . . . X10
PULSE RATE . . .. . . . 100"
POLARITY . . . . . . . . (¥)

0SCILLOSCUPE

INPUT

CRYSTAL
DETECTOR.

" Figure 5.3, I‘nter.nal Squara-Viave Check

5-4
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Square-Wave and Sync Check (Cont’d)

g Set oscilloscope to INT TRIGGER SOURCE |

and adjust SQ WAVE FREQ for a period cf |
1 +0.02 ms.

h. Set oscilloscope to EXT AC TRIGGER IN-
PUT and depress PULSE button. Slowly increase
PULSE RATE of pulse generator until square wave

presentation on oscilloscope becomes stationary. If

synchronization operation is not satisfactory, refer
to paragraph 4-22. |

| 5-16. External AM CHeck

| a. Connect instruments as shown in Figure 5-4
(see Note, paragraph 5-14, step a).

‘b.  Set up Model 8614A as follows:

LINE . . . . . . . . depressed
RF . . . . . . . . . depressed
AM . . . . . . . . . depressed
ALC : depressed

8614A
SIGNAL GENERATOR

L & = =@
EEENEEE @ @ @
ﬁ-. 90

A
INPUTS

Maintenance
ALC CAL OUTPUT. . —3 DBM
- . (DBM Meter)
FREQUENCY (MC). . . . .800 |
"ATTENUATION (DB) 000 or less
AF . . . . . . . . . . centered

c.- Apply 5 to 6 volt peak sine wave to tront
panel BNC mput

d. Using ALC CAL OUTPUT, vary dc level of
detected sinusoid so there is no peak clipping ( vary
input amplltude if no(,essary)

e.  Adjust vertical sensitivity of oscilloscope to
give 6-cm display of 1-kHz signal and then increase
signal frequency to 1 MHz. The display should be
greater than 3 cm.

f. It AM operation is unsatisfactory, refer to
paragraph 4-24.

 0SCILLOSCOPE

INPUT

INPUT

CRYSTAL
DETECTOR

TEST OSCILLATOR .

’ BNC “T"" CONNECTOR

5082
UNBAL

(UG-274A/U)

Figure 5-4. External AM Check
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5-17. Measurement of Residual FM
“a.  Connect equipment as shown in Figure 5-5.
b. Setup 8616A to 1.8 GHz with LINE and

RF pushbuttons pressed. Set RF output power to
approximately —10 dBm. -

¢.  Adjust transfer oscillator for 90 MHz and
harmonic of 20. |

d. Press AUTDMATIC and FREQ buttons on
- 8901A and tune 8616A frequency to obtain roughly
500 kHz to 1 MHz on 8901A display.

e. Press FM, 15 KHZ LOW PASS, and AVG
-buttons. Also make sure FM De-emphasis is off.

f.  Read residual FM on display. It should be
less than 5000 Hz. | |
| .

5-18. TROUBLESHOOTING
5-19. Locating Trouble |
5-20. Always start locating trouble with a thorough

visual inspection for burned-out or locse components,

loose connections, or any condition which suggests a
source of trouble. Check tubes for open filaments

8614A
"SIGNAL GENERATOR

Q= = =p
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Model 8614A

~ by touching tubes and replace all that are cold (ex-
- cept V105 and V202 which are cold cathcde tubes).

Replacing a cold tubé, in some cases, will restore
the generator to normal operation. Check the fuse
to see that it is not open.

5-21. If trouble cannot be isolated to a bad compo-
nent by visual inspection' or a cold tube, the trouble
should ther. be isolated to a circuit section. Isolation
to a circuit section can best be accomplished by ref-
erence to the block diagram (Figure 5-20), the

troubleshooting charts (Tables 5-2 and 5-3), and iso-
lation of all trouble symptoms using the performance
check procedure (paragraph 5-8).

5-22. When testing the signal generator, it is recom-
mended that line voltage be applied through a vari-
able transformer and that the transformer be adjusted
to deliver line voltage at the low end of the rated
range (103 Vac for 115-volt operation and 207 Vac
for 230-volt operation). An instrument in good con-
dition should operate satisfactorily from any voltage
within rated range, but where there is marginal oper-
ation (from weak tubes, elc), weaknesses become
easier to trace at low line voltages. |

TRANSFER

ELECTRONIC COUNTER OSCILLATOR v

PULSED INPUT

RF OUT

-'. SRS -' | toﬂ
. | ‘ ’ CAL

5-6

—

- MODULATIC ANALYZER

Figure 5-5. Residual FM Check
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Table 5-2. Power SuppI\./ Troubleshooting

Symptom - - <Conclusion | | | Remedy

~350 VOLT SUPPLY |

Connect voltmeter common to test point 1 and voltage lead to test point 2 (see Figure 5-7).

—3850 2 Vde; 4 mV ac Supply OK |

Small deviation "Out of adjustmeht . - Adjust R212 (see Figure 5-6)

- Large or erratic deviation =350V or —320V supply bad Remove V101 and V102 and connect a
- | —320 Vde power supply between test point 1

NOTE

o and chassis ground. Recheck supply. If devia-
See Figure 5-21 for compo- tion still exists, check €201, €202, CR201,
,”Cnl local‘ion‘, or CR202 voltages at test point 14 (see Fig-

| ure 5:21). If OK, check V201, V202,
V203, and V204,

—320 VOLT SUPPLY
Connect:voltmeter common to chassis grou nd and voltage lead to test poinvt 1 (see Figure 5:7).

+320 £5 Vde; TmV ac Supply OK

Small deviation ‘ —350V supply out of éxdjustment_ Check and adjust —350V supply
| —320V or —35V supply bad Remove V201 and connect a —350 Vde
' - power supply between test points 1 and 2.
NOTE

Recheck supply. If deviation still exists

Sce Figurc 5-21 for compo- check €101, €102, CR101, or CR102

nent localion voltages at test point 13 (see Figure 5-21).
If OK check V161, V102, V103, and V104.

212 VOLT SUPPLY

Connect voltmeter common to chassis gronnd and voltage lead to tesi. point 5 (see Figure 5-7),
—212 +5 Vde o Supply OK
Voltage‘unstablo Defective V105 ‘ Check V105
' | Defective —320V regulation | - Check —320V supply

FILAMENT SUPPLY

- Connect voltmeter between test points 3 and 4 (see Figure 5-24)

' —6.1510.1 Vd¢; 25 mV ac Supply OK
Small deviation | Outof adjustment, Adjust RS (see Figure 5-6)
Large or erratic deviation —320V reference or filament Check —320V supr” ,
: ' ’ regulation defective .o Check Q1, Q2,€C or CR4 (see

- paragraph 5-27 )

+20 VOLT SUPPLY |
Connect voltmeter common to chassis ground and Q()]tégty lead to test' point 6 (see Figure 5-23).
+20 +0.1V; 4 mV ac ' ~ Supply OK _ :
Small deviation o Out of Adjustment | Adjust R53 (see Figure 5-23)
Large or erratic deviation | —212V reference or o . Check —212V supply

- 20V regulation - R Check Q50,Q51, Q52, Q53 (see para. 5-27)

5-7
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Tabie 5-3. General Trouble Location

“Model 8614A

Symptom (outputs)

Trouble Location

Check

NO RF
Filament supply
RF probes

" High-voltage power supply

Broken ground connection

Measure supply voltages (seé, Table 5-2)
Measure supply voltages (see Table 5-2)

Measure resistance of RF probes (see
paragraph 5-61)

Check chassis ground connectlons on
both circuit boards

PIN diodes * Check RF PIN diodes (see paragraph 5-68)
Klystron V1 |
No Square Wave or Pulse - Modulation circuit V401A/B

No ALC Regulated +20V.supply
+ ALC circuit
ALC probe

PIN diodes

Measure supbly voltages (see Table 5-2)
\7501-502, Q501-503, Q601-606
Measure resistance (see paragraph 5-61)

ALC PIN diodes and CR701 (seo pard
- graph 5-61 and 5-68)

5-23. Power Supply Trouble

5-24. Correct operdtlon of the power supply is vital
to proper operation of the signal generator. Noise
or variation in the regulated voltages causes other
circuits to operate in a random or erratic manner.
It is advisable to make a voltage check of the power
supply whenever the instrument is suspected of mar-

RS ’ R420 R212 R410.
(6.15V DC (ON-OFF RATIO (HIGH VOLT (SQ WAVE
ADJ) ADJ) ADJ) ‘SYM ADJ)

R2I5
CAL | [zERO SQ WAVE
OUTRUT]  [SET | FREQ

Figure 5-6. Electrical Adjustment Location

ginal operation. This eliminates factors such as low
voltages or poor regulation which cause unsatisfac-
tory performa‘nce in other sections of the instrument

5-25. The power supply consists of two interdepen-
dent series-regulated high voltage supplies furnishing
—320 and —670 volts as measured from chassis |
ground and two series regulated low voltage supplies

furnishing —6.15 and +20 volts.

a.  The —320 volt supply furnishes voltage .
to the klystron cathode and modulation circuit. [t
also furnishes a regulated —212 volts for the modu-
lation, ALC, and +20 volt supply circuits. This

I l-

MICROSWITCH
(I

¢

il

1

::k BOTTOM SIDE OF A100 -
CIRCUIT BOARD

TI/ czc( @ {s}ﬂsla Q
| » TEST POINT

j0d
0¢
C205/

BOTTOM VIEW INSTRUMENT
WITH COVER REMOVED

Figure 5-7. High-Voltage Test Point Lbcation'
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~A. TRANSISTOR BIASING
DEVICE  SYMBOL CUTOFF ~ CONDUCTING
PLATE +200V. +.200V
VACUUM TUBE GRID
CATHODE
COLLECTOR +20V +20V
N PN TRANSISTOR BASE - “:‘ ) GURRENT
CONfRé\\
EMITTER CURRENT =
| COLLECTOR . =20V ~20V
o MAIN
~ PNP TRANSISTOR BASE - S <C“RRENT
" ! somaon\
B. AMPLIFIER CHARACTERISTICS
(EQ - COMMON ~ COMMON COMMON
TERISTIC ,
CHARACTERISTI BASE EMITTER COLLECTOR
INPUT Z 30-50 Q1 - 500-1500 0 20-500K O
OUTPUT Z 300-500K Q 30-50K Q 50-1000 O
VOLTAGE GAIN '500-1500 300-1000 <!
CURRENT GAIN g 26-50 25-50
POWER GAIN 20-304B 25-40 dB 0-20dB
, ' -15V
|
-5V i

0

i OUTPUT

""""
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Power Supply Trouble (Cont'd) 5-29. In-Circuit Testing '

—212 volts is taken from a voltage regulator tube, - .5-30. The common causes of transistor failures ,are | ‘
V105, included between the —320 VOlt supply and internal short- and open-circuits. In transistor cir-.

chassis ground cuit testing the most important consideration is the | |

transistor base-emitter junction. Like the contrcl
grid of a vacuum tube, this is the operational con-
trol point in the transistor. This junction is essen-
tially.a solid-state diode. For the transistor to con-
duct, the diode must conduct; that is, the diode
must be forward biased. As with simple diodes, the
- forward-bias polarity is determined by the materials
forming the junction. Use the transistor symbol on
o _the schematic diagram to deter.nine the bias polarity
. required to forward-bias the base-emitter junction.
- The A part of F‘lgure 5-8 shows tranmstor symbols
wnh terminals. labelled Notice that the emitter
‘arrow points toward the type N material. The other
- two columns of the illustration compaté ‘the blasmg
roquu'ed to. cause conductlon and cut-off in transis-
“tors; and vacuum tubes. I tlw transistor base-emitter - .
" diode (Junctlon) 1s torward biaséd the transistor

| b. The—670 volt supply consists of a —350
volt regulated supply stacked with the —320 volt
supply The —670 volt supply furnishes the kly- |
stron and modulation circuit.

c. The two low voltage supplies. prowde fila- prward-hiac nalaritv. e detormined by the materiale o
ment voltages (—6.15 volt supply) an(l opérating

~ voltages (+20 volt supply) to the \L(' circuit. Both-.
low voltage supplle are completely d(‘p(vndent upon
proper operation of the nigh voltage stupplies Ior
their’ 1nd;v1dual operaf 1on | -

d. The two hlgh voltago supphos are stackod
and each supply. prowdos refer rence voltages to the -
other. To troubleshoot either supplv, always re-
move series regulator from one supply. V201 for

the —350 volt supply) and r(*pla('o with an external conducts. If the diode is heavily forward-biased, the
de supply in order to check the mhor supplv (see ,_,‘\ 

Tablo 5 2) | | e S trdnbhtox\.Satumtes Howe (*r if the base-emitter
v o o dlodo is raverse-biased; the iransistor is cut off (open).
‘ ' BRI ’I‘ho voltage drop across a fooward-biased emitter-
e.  If trouble is isolated to € th” the —6.15 volt base diode varies with transistor collector current. e
or +20 volt re{ruldted supply wlvr Lo paragraph 5-27 i For example, a germamum transistor has a typical ‘

for suggested troubleshootmg techniques far Lmn.s . forward-bias, base-emitter voltage of 0.9—0. 3 volts

Y 66 . m
};toyf (:lr(,un)» 5 (both ““in- (lrLLllt “when collector current is 1—10 mA, and 0.4-=0.5
AYad a
echniyues volts when cellector current is 10~ 100 mA.In con-
tras t.% forward bma, voltage lor mhcon tmumstnrs s

t d bott ¢ ( aboﬁt twice that for germanium types: about 0.5~
) ) N N S ; \
remove top and bottom covers fror instrumen 0.6 volts when collector current is low, and-about

Remove two screws that secure hinged powor-supply 0. 8~~0 () volts whon (()llec Lop mmont is hlgh
board and place mstrumont on its bld(‘ o e | |

PR . B TR

'y ,n

and * ouf oficircuis’

1

5-26. To measure and adjust powar supply voltages,

W

a. Setrear )anol 115 23:0"’"*Wi’ti’h ixs an 'Sl'c)“)rixto” 5-31. Figure 5-8, part B, .show.s sim )hhed versions
proj ]

and check that propor fuse is installed'in m.strumvnt ~ of the. Lhreo hasic Lranslstor cnrg uits anch ‘gives the
T OporaUm.s chargcetbristics of each. When examining a
b. Depress LINE hutton (‘onnv( t de voktmotc transistor stage, first determine if thv emitter-base :
and ac volhmetor n p.lr'\llvl and | nvnmnrv powm*mp- - diode is biased: th(onduvtlon Horwm’d biased) by
| ply v/)ltag.,e as mstructed i I 'l‘a ole 5-2 e measm‘m" “the' v«)lt,qgw (Mtvrv 1“0 hetween emitter |
| ‘ : : " and base. When using an elec tronic voltmeter, do
I WARNING i - | - oonot mvasure directly l)etwoon omlttm ‘and base:
\ L - .. there may no suffl('wnt loop ¢! ment hotW( on the
thn u.smg @ metal case’™V ’I’VM wzt) (()m- © Uyvoltineter Toads tdr damdgn ithe transistor. Inste: ad,
mon lead connected to. chassis ground ~ measure each voltage separately with respect to a
(Uze melal case), the mvtal case will bc al : voltago u)mmon point: (0 g., chassis). If the emitter-
common ‘lead potent ial... | ..'.Av' L0y sl base diode is torward- bigsed; check for amplifier:

actmn by short-circuiting bdb(‘ to emitter while ob-
serving collector vo'ltage. Tho short circuit vhmmatt‘b
basn-vnnttm‘ hms an',} .should cause the translstof to

"5 27. TRANSISTOR TROUBLESHOOTIN

5-28. The tol!owmg prm edures and’ N ma ’«10 kun stop conductmg (cut oft). (,oll(\( tor vo]tag..o should
to aid in determining whether a transistor'i$ opera- then shift to near the supply voltago - Any dllloronce
tional. Tests are given for both e circuit and out- . is due to leakage curtent through the transistor and,

- of-circuit transistors. - - v | B ST ST general, the ’stlld“é‘l‘ thxq current, the better the
5-10 2

A b omath lcad et atks 1 o o4 s atee naaaee sl e
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in-Circuit Testmg (Cont’d) |
transistor. If collector voltage does not (,harlge the
transistor has either an emitter-collector short ur—
cuit or emitter-base open circuit.

'5-32. Out-of-Circuit Testing
5-33. The two common causes of transistor failure
are internal short- and open-circuits. Remove ‘the
transistor from the circuit and use an ohmmeter to
‘measure internal resistance. See Table 5- -4 lor meas-
urement data

<

§ CAUTION §

Most ohmmelers can supply enough cur-
rent or voltage to damage a .transis‘cbr. Be-
fore using an ohmmeter to measure trans-
istor forward or reverse resistance, check
its open-circuit voltage and short-circuil
current output ON THE RANGE TO BE
USED. Open-circuit voltage must not ex-
ceed 1.5 volts and short-circuit current
must be less than 3 mA. See Table 5-5
for safe resistance ranges for some com-
mon ohmme tm‘s

5-34. ETCHED CIRCUITS

5-3b.
erator are of tho plated throu;,h type mn51 tmg of
metallic conductors bonded to both sides of insulat-
ing material. The metallic conductors are extended
through the component mounting holes by a plating
process. Soldering can be done from mther side of
the board with equally good resuits. Table 5-6 lists:
required tools and materials. F ollowing are recom-
mendations and precautions pertinent to etched cir-
cuit repair work. '

a.  Avoid unnecessary component substitution:
it can result in damage to the circuit board and/or
adjacent components.

"~ b. Do not use a high-power soldering iron on
etched circuit boards. Excessive heat may. lift a

. conductor or ddmage the board.

¢... Use a suction device (Table 5- 6) or wooden
toothpick to remove solder from component mount-
ing holes. |
SUCH AS AN AWL OR TWIST DRILL FOR THIS .
PURPOSE. SHARP OBJECTS MAY DAMAGE THE
,_PI A'I‘ED THROUGH CON DUCTOR

| d After soldermg emove excess flux from
the soldered -areas and’ apply a protechve coating to

e

- Maintenance

Table 5-4. Qut-of-Circuit Transistor
,Re'sistance Measurements

- Connect Ohmmeter
Transistor. | Me_asuwe
Type Pos. Neg. Resistance
- lead to lead to (Ohms)
Small | emitter base* 200250
PNP - Signal emitter | collector 10K—100K
German- — " — ‘
ium emitter base* 30—50
Power | emitter |collector several
hundred
base emitter 1K—3K
Small |
‘ Signal | very high
NPN - | collector emittevr (might
Silicon read open)
' base emitter 200—1000
Power | high, often
collector |emitter greater = -
than 1M

*To test for transistor action, add collecvor-base short.

ured resistance should decrease.

Meas-

Table 5-5. Ohmmmeter Ranges for Transistor
Resistance Measurements

DO NOT USE A SHARP METAL OBJECT

. Open | Open Lead
Ohmmeter| ~Safe Cill(t Ci;(t ‘ ‘ -
Range(s) Voltage | Current | Color | Polarity -
HP412A |Rx 1K | 1.0V |1mA
Rx 10K [ 1.0V 100 uA | Red +
| Rx100K| 1.0V [10uA |Black -
R x 1M 1.0V |1uA '
1 Rx 10M | 1.0V 0.1 uA
HP 410C | R x 1K 1.0V 0.57TmA
o Rx 10K | 1.3V {57 uA |Red +
Rx. ],,QQK 1.3V. | 5.7 uA - | Black -
Rx1M | 1.3V [0.5uA
| Rx10M | 1.3V |0.05uA
HP410B | Rx 100 | 1.1V |L1mA :
R x 1K 1.1V |110uA |Black +
Rx 10K | 1.1V |11 uA |[Red "
Rx100K | 1.1V |[1.1puA
Rx1IM | 1.1V [0.11uA
Simpson | Rx 100 | 1.5V |1mA |Red +
260 | Black | -~ —
Simpson | R x 1K 1.5V 10.82 Black +
269 : mA Red | —
Triplett R x 100 1.5V |32 mA '
630 Rx1K | L5V [3.25 Varies with
: N | mA Serial
Arriplett [ Rx10 | 1.5V |750uA - Number
310 - | Rx 100 | 1.5V [75uA
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Table 5-6. Etched Circuit Soldering Equipment |

'Model‘8614A

Item Use Specifications Item Recommended
Soldering Tool Soldering Watiage rating: 37.5 Ungar #776 Handle with
: Unsoldering Tip Temp: 750—800°F Ungar #1237 Heating
Tip size: 1/8 inch OD Unit
. Soldering Tip, Soldering Shape: chisel Ungar #PL113
general purpose Unsoldering Size: 1/8” . :

De-soldering aid

Unsoldering multi-
connection components

'(e.g., tube sockets)

Suction device to remove
molten solder from
connection

Soldapullt by the Edsyn
Company, Arleta, CA

Resin (t'lhx) solvent

Remove excess flux from

- soldered area before appli-

cations of protective
coating

Must not dissolve etched
circuit base board material

or conductor bonding agent

- Acetone

. Isopropyl Alcholol .

Freon

Lacquer thinner

(100% dry)
Solder Comp‘onent' replacement ... Resin (flux) core, high tin
Circuit board repair content (60/40 tin/lead),
Wiring 18-gauge (SWG) preferred
Protective coating Contamination, corrosion ~ Good electrical insulation Krylon )
prote<tion after solder,ing corr(')sion-preven*..ioln properties ;
ETCHED CIRCUITS (Cont’d) NOTE

~ prevent contamination and corrosion. See Table 5-6
for recommendations.

e.  When removing a multiple-connection com-
ponent held tightly in a socket, such as a vacuum
tube, loosen it gradually using gentle side-to-side or
rotary motion to avoid damage to the plated-
through conductor.

5-36. Component Replacement

a.  Remove defective component from cireuit
board.

b. Remove solder from niounting‘ holes using
a suction desoldering aid (Table 5-6) or wooden
toothpick.

c.  Shape leads of replacement cOmponent to

~match mounting hole spacing.

d. Insert cbmponent leads into mounting holes

and position component as original was positioned.

‘DO NOT FORCE LEADS OF REPLACEMENT
COMPONENT INTO MOUNTING HOLES. Sharp
lead ends may damage plated-through conductor.

5-12

Axial lead components, such as resistors
and tubular capacitors, can be replaced
without unsoldering. Clip leads near body
of defective component, remove compo-
nent and straighten leads left in board.
Wrap leads.of repl'acemenf component
one turn around original leads. Solder
wrapped connection, and clip off excess
lead. | o

5-37. Tube Socket Replacement. There are three
ways to remove a tube socket from the etched cir-

. cuit board:

1)  Cut terminals attaching sorket to circuit
, Al . .
board, remove socket, and unsolder remain-
ing terminal pieces individually.

+2)  Using long nose pliers, break insulating ma-
terial of socket away from its metal connec-
tors, then unsolder connectors from board

3)  Use a special soldering iron tip designed to
heat all socket ¢onnections simultaneously
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ETCHED CIRCUITS (Cont’d)
~ and remove socket as a unit; or use a suc-
. tion device (Table 5-6) to desolder all con-
neutlons and remove socket. :

5—38. Et’ched Conductor Repair. A broken or
burned section of conductor can be repaired by

" bridging the damaged section with a length of tin-
ned copper wire. Allow adequate overlap and re- Ny
move any varnish from etched conductor before
soldermg wire into place.

5-39. Transistor Replacement

a. Do not apply excessive heat. See Table 5-6
for soldering tool specifications.

b.  Use aheat sink such as pliers or hcmostat
between trans1stor body and hot soldering i iron.

c. When installing a replacement transistor, '

~ ensure sufficient lead length to dissipate heat of
soldering by maintaining about the same length of
exposed lead as used for original transistor.

(RF)
OUTER VOLTAGE
COVER MAXIMUM

| 541 Tube Removal

Maintenance

5.40. KLYSTRON REPLACEMENT.

BEFORF ATTFMPTING KL YSTRON
REMOVAL OR REPLACEMENT, BE
CERTAIN THAT LINE POWER IS
COMPLETELY REMOVED FR()M
INSTRUMENT. -

a. Remove panel cover on left (with respect

- to front panel) side of instrument.

b. Set klystron frequency drive at top end

(2400 MHz frequency dial setting).

C. Usmg truarc pliers whlch are available in a

repalr kit, HP Part No. 08614 800, remove the.

stron cavity (see Figure 5-9).

" outer truarc ring from theouter cover of the kly

d.. Remove outer cover. Pull tube socket from :

klystron w1th a stralght pull

e S . |

OUTER TUBE INNER
TRUARC SOCKET TRUARC
- RING : RING
INNER
OUTER TRUARC
COVER RING

| | /

TUBE ,
SOCKET - NUT

KLYSTRON .
HOLDING
FINGERS

SPACER

A= UNCAL

PROBE

SECTION A-A

CLAMP
HOUSIN:3

KL'’STRON
TUBE.

WAFFLE
- WASHER

) e ‘ ~ Figure 5-9. Kiystron Cavity Assembly, Cutawéiy, View

513
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Tube Removal (Cont d)

e. Removc inner truarc rmg holding klystron

- clamp housing in klystron cavity. Grasp klystron .

tube and remov. from cavity.

£ Unscrew ' u1p nut, lift out clamp, sauéer,
- and remove klystrc o (:.ee Figure 5-9).

g.  Remove waffle washer from cavity.

NOTE

Refer to paragraph 1-14 [or klystron war-
ranty claim instructions.

54‘2 Tube Replacement

a.  Reassemble new klystron, housing, spacer
and nut.

b.  Set klystron frequency drive at top end

(high frequency dial setting) for klystron centering.

c.  Place waffle washer in klystron cavity.

d.  Insert klystron into klystron cavity.

$ CAUTION

Klystron Sh()uld be inserted stmiglzt into
cavity. Insertion of klystron should re-
quire no unnecessary force; the klystron .
should fit snugly but easily, into cavity.

e.  Replace inner truarc ring on clamp housing
(if the klystron is properly in place the ring will fit
properly). Allow tube to be centered by center
. conductor

£, Install tube socket arid outer cover;

"g g.  Place edge of truarc ring on outer cover
| and rotate until ring lies flat on cover and 1s easily
access1ble with truarc pliers.

h. Refer to Adjustment Procedure (paragraph
5-55) and make necessary adjustments-. '

543 KF PROBE REPLAf‘cMENT
5- 44 Probe Removal

| WARNING l

Be/ore attemptmg remova! or replacement
of probe assembly, be certain tlwl line

. . '

‘ o ) 'l"v )
Lo B
514 , ,

Vo !

~ Model 8614A

- power is completely removed from the
instr ument L

a. Remove top cover from instrument.

b. Set FREQUENCY (MHz) drive to the

highest frequency setting (2400 MHz).

c.  Remove Attenuator Access Cover from Kly-

, stron Cavity Castmg (see Figure 5-13).

d. Remove Right Side Frame Assembly.
e. Remove Cable Guide from Klystron Cavity
Casting and disconnect cable assembly connectors

from 1nstrument

f.  Remove the cable assembly connector from

‘the defective RT probe cable. Be careiul not to lose.

any connector parts as they will be required for re-
assembly.

g. Remove the probe cable from the cable
guide. ' :

h. Remove the retaining screw holdi'ng the do-
fective probe in the tuning carriage and remove the
probe from the casting.

i.  The defective probe assembly should be re-
turned to your local Hewlett-Packard sales and ser-
vice otfice for repair or replacement (see hqt at rear
of manual). -

5-45. Probe Replacement

AAAAA MAARAAA
4 A T

$ CAUTION

The probe is fragile and should be handled
with care. The probe should be placed in
a protective shield whcn handling or
shipping.

a. To install a new probe assembly, carefully

insert the new probe into the klystron cavxty casting

and replace the probe retaining screw.

" §{ CAUTION |

Care must be taken not to damage the re-
sistive element on the probe end or the
spring wipers that make contact with the
probe guide tube

b, Insert the probe assembly cable through the

cable gu1de Install the cable guide.
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Probe Replacement (Cont’d)

‘ ‘ ‘c‘

Trim the insulation from the end of the

. probe assembly cable (for RF UNCAL probe, 5/16 |

“inch; for RF CAL and ALC probes, 1/4 inch).

d. Place cable assembly connector parts on
cable, with the exception of the clamping body,
and fold the braid back upon the conne_tor assem-
bly (see Figure 5-10). o

e. Place the clamping body on the cable and
screw the clamp nut and clamping body together.

f. " Trim the dielectric flush with the end of

the clamping body so that the center conductor is
bare. :

08614-614 UNCAL RF‘ATTENUATOR PROBE

08614-613 ALC
ATTENUATOR PROBE

- CABLE GUIDE

 Figure 510. RF Probe Assembly

‘Maintenance.

g. Trim the center conductor protruding from
the clamping body, then place the insulator washer
on the center conductor.

NOTE

After tinning center conductor the diameter
may be too large, making it necessary to

file the center conductor to the proper
diameter.

h. Before connecting connector assembly into
the instrument, connect an ohmmeter between the
probe center conductor and ground and measure
the resistance across the range of the attenuator.
The resistance should be approximately 50 ohms
+5 ohms. If the probe is open or shorted at any

RF GASKET WASHER  NJT

| - 8160-00%0 1250-0147 |
SN
#" 08614-613 CAL RF METAL WASHER 1250-0147
ATTENUATOR PROBE 1250-0146 :
" RUBBER WASHER |
1250-0145
FLANGE -
1250-0153 -
CLAMPING BODY Y ' |
1250-0] ~— y N METAL WASHER
" INSULATOR WASHER ; 3050-0099
'1250-0148 0 le%M(; gur
PIN | ' |
1250-10M METAL WASHER
' @ INSULATOR WASHER Q 1250-0146
—————\ - RUBBER WA
CLEAR BEA// 1250-0148 o R
' 5040-0214 - FLANGE '
CLAMPING BODY 12500143

1250-0141 .

TIN CENTER CONDUCTOR
AND FILE TO A POINT

' BB14A

5-15
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Probe Replacement (Cont'd) -
point, the probe is defectlve and should be re-
placed

i.  Replace the connector assembly as it was
before disassembly. Connect the probe connector
to the instrument, making certain the center con-
ductor makee good contact.

j.  The probe installation is complete. Reas-
semble the instrument except for the front, right
side panel, which is removed when performing the
output power calibration adjustments.

5-46. PH\] MODULATOR .BEPLACEMENT
5-47. Modulator Removal

5-48. The PIN modulator CANNOT be repaired in
the field. If the PIN modulator is found to be
faulty, it should be returned for repair. Remove
the five screws holding the PIN modulator only.
‘Removal of screws holding the PIN diodes in place
can cause contamination of the PIN diodes, high
SWR, etc. |

a. Remove power line from instrument.
b. Remove top and bottom covers.

c¢. Place instrument on its side.

PN AP

CAUTION

PSS e

DO NOT EFANDLE CR YSTAL DIODE,
CR701, NEEDLESSLY. A static charge
which builds up on a body, especially on
a cold, dry day, must NEVER be allowed
to discharge through element. When in-
stalling or removing, touch casting first
to ensure nc difference in potential be-
tween hand and caeting

d. Dlsconnect ground lug and wire from
low pass filter.

e. - Disconnect probe cable assembly connectors
from the modulator (see Figure 5-10). Be careful
not to lose any disassembled parts as they will be
required for reassembly

ARAAIA

CAUTION

Do not disconnect RF output from the
modulator. ‘
' |

5-16

 ATTENUATOR BIAS

Model 8614A

- f. * Disconnect RF OUTPUT cable at RF CAL
OUTPUT connector at front panel.

g. '.Disconnect‘ ALC Biés Feed connections (1
and 2 on A500 board) from ALC circuit board.

h. | Rémove. five screws hnlding PIN modulator

" to instrument chassis.’

i. Remove PIN modulator from instrument.

j. Ca.refully pack PIN modulator i in a container
and return to your local Hewlett- Packard sales and -
service office for repair or replacement. . |

BIAS (hp 86142 |
SUPPLY  (4703) (CR7OW)
FIXED  Phap? o — 3 LOW
RF  p——t _ - ¢ PASS
'NP% _ at FILTER
= \J702) N g
VARIABLE »

OUTPUT

INPUT - SUPPLY

Figure 5-11. PIN Modulator (Exter’nal View)

- 5-49. Modulator Replacement

~ a.  Before installing PIN modulator, measure a
resistance of PIN diodes with voltmeter, such as the
HP 410B.

b. To measure PIN diode resistance, measure
resistance between J703 and modulator ground and
J702 and modulator ground. On the ohmmeter
RX100 range with the common lead connected to

“ground, the resistance should meéasure approximately

1000 to 1500 ohms. On the ohmmeter RX1 Meg
range with the ohms lead connected to ground, the
resistance should measure approxxmately 100
megohms.

~ ¢. Replace five screws that hold PIN modulator
in place.

d.  Connect RF OUTPUT cable to front panel.

e. Connect ALC Bias Feed connect ons to ALC
circuit board (A500)

- L Connect cable .assembly connectors to PIN
diode modulator (see CAUTION, paragraph 5-48).
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5.50. CAM CABLE REPLACEMENT
5-51. Tools Required |
a. Open-end wrench (3/8-inch).

b. ' Hex-socket wrench and 3/8 inch socket or
equivalent tool.

c. Book of matches.

~d. Holl of masking tape (1/2-inch or 1-inch

| width).

e. Rubber cement.

5-52. Procedure

5-53. If 1t is necessary to replace cam cable, order
it by 1P Part No. 08614-21 3 and description of

- usage. For easier access to the cams, remove the

screws holding the High Voltage circuit board and ,,
swing the board out of the way. Use Figures 5-12
and 5-13 as guides and proceed as follows:

a. Remove power cord from instrument.

"b. Remove instrument top cover and attenuator
access cover.

¢c. Turn FREQUENCY (MC) to approximately
the middle of the frequency band.

d. Orient Length Cam to Frequency Cam as

- shown in Figure 5-12.

e. Using a lead pencil, mark‘position of each !
cam and end of threaded portion of center conduc-
tor support rod on klystron cavity casing.

(WASHERS, '
RE TAINING
SCREWS
TERMINAL - N , |
SCREW .
TERMINAL -
~SCREW
" LENGTH

CAM

FREQUENCY

RE TAINING/ CAM

- SCREWS

| 'F"igure 5-12. Cam Assembly

Maintenance

f. Using hex socket ‘wrench and a 3/8-inch
open-end wrench, remove both terminal screws, the
four washers, and the two nuts (10-32 x 0.375 hex
nuts).

g. Remove both terminal screws from cable.

)

h. On replacement cable, place a mark halfway
between each end. Using matches, apply heat to an
area approximat‘ely 1/2 to'3/4 inch on either side of
mark to remove wire tension (heat to nearly whlte

| hotness)

i.  Cut 10 or 11 strips of masking tape approxi-
mately one inch in length.

j. . Remove three retaining screws from Fre-
quency Cam and remove cam from instrument
(Note: three retaining screws are 4-40 x 0.625 FH).

k. Slide cable through one telmmal SCrew so
that cable is oriented to terminal screw as shown in
‘Figure 5-12 for the Frequency Cam, and install ter-
minal screws on Frequency Cam.

- CAUTION

Be careful not to.catch cable between lock-
washer and cam.

m. Slide c/ﬁble onto cam just past point A and
tape to cam (half of cable length should pass over
points A and’ B; the other half should pass over
points C, D, and E).

NOTE
Each cam as shown in Figure 5-12 kas two
lips along which the cable should travel:
one cable MUST travel along the upper llp

of both cams and one cable must travel
along. the lower lip of both cams.

n. Slide other half portion of cable onto cam

just past point D and tape to cam.

, | / e e
p. Place Frequency Cam in original position in
instrument and replace retaining screws.

" ¢. Turn Length Cam o that cams are not
touching at point F and place cable between cams:
one cable along upper llp of cam and the other
along lower lip of cam.

; 5-17
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Procedure (Cont’d)

u. Install second terminal screw on Length Cam

- and tlghton both terminal screws to remove all slack

in cable.

v.  Remove masking tape from cams and‘apply
rubber cement to ends of cable to ensure that cable
will not unravel ‘ o

w. Turn FREQUENCY (MC) knob to match
Frequency Cam to pencil mark made in step e; the
other marks made should match approprlately

x. Perform Frequency Range Spread Adjust-
ment, paragraph 5-59.

554. ADJUSTMENTS

5-55. Adjustment After Klystron Replacement

5-5G. Following replacement of a klystorn, certain
adjustments must be made before the instrument
will operate properly. The general steps in the over-
all procedure are as follows:

a.  Establish initial repeller tracking voltages.
Establish propet repeller mode operation.
Adjust frequency range spread.

Adjust power output. |

& 0 T

Check internal leveling operation.

5-57. Initial Repeller-Voltage Adjust

a. Remove top and bottom covers and remove
two screws that secure circuit board.

b. Check all power supply voltages as mdlcated
in Table 5-2, | :

~¢.  Connect voltmeter between klystron repeller
(test pomt 11 and chassis ground, see Figure 5-7).
Make sure AF control on front panel is set at zero

‘(center position), and set voltages as indicated in

Table 5-7 (see Figure 5-6).

| WARNING I

' Be careful not to ground test point 11 as
)’ power supply will be destroyed.

'5-58. Repeller Mode Adjust

a. Atadial fr cuency of 950 M7, set attenu-
ator dial fora ¢  :ted output of about 0 dBm.

b. To observe repeller modes of the klystron a
FM Modulator, with adjustable phase and amplitude
controls, is necessary. Such a device is shown in Fig-
ure 5- 14 it consists of a small power transformer

_connected with the primary and secondary windings

\ Maintenance

. Table 5-7. Klystron Re‘peller Voltages

Voltage (hetween klystron

Frequency Dial | Adjust repeller and ground)

- 800 R216

—370 t5V
Mid-frequency : |
below switch R217 —600 £5V
above switch R218 —425 t5V
2400 R219 —580 5V

R216 and R217 interact as do R218 and R219; therefore, repeat

aboyve raeasurements after any adjustments,

~interchanged; two oheqhegdhm potentiometers; a
0.05 uF capacitor;two BNC connectors; a fuseholder,

and a power cord. Connected as shown, this modu-
lator provides a power line frequency modulation
voltage continuously variable in amplitude from
300 volts peak-to-peak, with phase variable over a
range of approximately 95 degrees, plus a 6.3-volt
ac output for oscilloscope bweep control (see

Table 5-1).

c.  Apply external FM (60 cycles) and view
mode patterns on oscilloscope. Adjust PHASE con-
trol of FM modulator and appropriate tracking pot
for mode patterns shown.

‘ . NOTE

DC repeller voltages at 950 MHz and 1600
- MHz (above switch) are relatively small
‘and will not appear correctly if FM signal
is excessive,

(1) Adjustments should allow about 2 Mllz var-
. lations with AF control.

(2) The tracking pots interact making it neces-
sary to repeat the adjustments a time or two
in order to ensure proper tracking.

.d.  Connect a clip-on milliammeter to wire on

- center feedthrough capacitor, C4 (wht/orn/vio wire,

see Figure 5-13). Current must not exceed 30 mA
unless klystron is defective.

' 5.59. Frequency Range Spread Adijust

a.  Using a calibrated frequency meter, measure

~actual frequency at dial settings of 1000 and 2400

MHz. To eliminate backlash error, always approach

frequency dial settmgs from the same dlrectlon

b. The dlfference in the frequency measure-
ments of "step a should be 1400 MHz. If frequency

519
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0SCiLLOSCOPE
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“a, b, and c¢.
“frequency difference corresponds to a change of

- and reset dial.

Yoo,

Model 8614A

\
1 .

‘Frequency Range Spread Adjust (Cont'd)

difference is other than specified, correctlon must
be made (see step c).

. Refer t'o graph,‘Figure 5-15. The horizontal
axis represents the measured frequency change from

- step b, the vertical axis indicates the dial corrective
setting. For example, if the difference between dial

settings (step b) is 1354 MHz, the corrective setting
for the dial as found on the graph is 990 MHz. ‘To
make correction, set frequency dial to 1000 MHz,
loosen the two setscrews that clamp dial plunger to

- rack, hold dial plunger stationary, and set.dial to
. 990 MHz.

Tighten two setscrews (see Figure 5-16).

d.  If any adjustment was necessary, repeat steps

Repeat this procedure until measured
1400 MHz +3 MHz.

e.  Set actual lrequency to 1000 MHz. Loosen

spur gear on worm shaft and rotate gear until fre-

quency dial reads 1000 MHz (see Flgure 5- 13)

L Check FR_bQUENC. (MCj dial settmgs at
both upper and iower ends of dial travél. The re-
spective dial end points should be less than 800 MHz
and greater than 2400 MHz.:
factory, loosen bevel gear on irequency drlve shaft

[}

g. - Check microswitch action: microswitch

| should energize and de-energize at about 1590 to

If dial travel is not satis-

' 1610 MHz.

- Maintenance

[f microswitch doés not switch at proper
dial seitings, microswitch cam (located on underside
of cavxty casting) should be I'epOSItloned (see Fig-
ure 5-7). :

h. Being careful to approach all dial settings
from the same (either clockwise or counterclockwise)
direction, using the procedure given in paragraph 5-11,
check accuracy of frequency dial by approaching all
dial settings from a clockwise direction and then

~ from a counterclockwise direction.

NOTE

The frequency meier used must be cali-

brated to an accuracy of approximately
C+0.03%.

i If frequency dial reading errors are greater
than +5 MHz, shifting the dial may bring all errors
within specification. If shifting dial will not suffic-
iently correct errors, it may be necessary to shift
position of center conductor support rod (see Fig-
ure 5-16). The center conductor is notched at end
closest to right side of instrument and may be
loosened and then adjusted “in” or “out” of kly-
stron cavity. Notch or scratch center conductor
rod so that original position may always be known.
If overall frequency error was positive, adjust center
conductor toward right side of instrument. [f over-
all error was negative, adjust center conductor
toward left side of instrument. When adjusting cen-

1020 pomemte—

1010

Pl
e

1650 -

O
o}
(o]

CORRECTIVE DIiAL SETTING_ FOR 8614
g .
QO

}
i
I
[
[

,!
P
ll

!
o

1380

. 400

1420 I4GO

MEASURE:D FREQUENCY CHANGE (MHz),

Figure 5-15. Frequeqr.y Range Spread Correction Curve
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ATTENUATOR DIAL
STOP GEAR

UNCAL PROBE ASSY .
ADJUST (RETAINING SCREW)

ATTENUATOR DRIVE SHAFT
BEVEL GEAR

CENTER CONDUCTOR
LOCKING NUT

CARRIAGE
SET SCREWS
.th%‘)'ﬂ"
CARRIAGE CAL PROBE ASSY ' ALC PROBE ASSY ADJUST
DRIVE ROD - (RETAINER SCREW) , (RETAINING SCREW)
o (BENEATH WORM GEAR) ‘
Figure 5-16. Probe Assembly Adjust
Frequency Range Spread Adjust (Cont’d) 1. With a power meter, measure the CAL
ter conductor position, never change by more than ‘ RF output power. It should be —11
about 20 thousandths of an inch at a time. | . dBm +0.1.dBm. | |
NOTE ’ | 2. If it is not, loosen tho two setserews in

the attenuator drive shaft bevel gear
(see Figure 5- 13). With the bevel gear
loose, turn the attenutor gear with yo-.»
fingers until tb * output power is —11
dBm. Without uisturbing the —11 dBm
 power setting, turn the attenuator knob

If any adjustment of instrument was neces-
“sary, repeat entire check and adjustment
procedure until no adjustment is required.

' 5-60. RF Power Output Adjustment

5-61. Front Panel Settings: Have ALC button re- | - on the front panel until the attenuator
leased (OFF). Set ATTENUATION (dB) to 012 dB. - counter reads 012 dB. Tighten the two
Set FREQUENCY to 800 MHz. - ‘ setscrews in the bevel gear

a. CAL RF Adjustment' if measurements . b U N( AL R¥ Adjustment:
made agree with readings shown in Table 5- 8 pro- 1. Measure the UNCAL RF power output

ceed to next paragraph . It should be —3 dBm +0.3 dBm.
5-22 | | |
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RF Power Output Adjustment (Cont' ')

2.

If it does not, the RF UNCAL probe re-
quires adjustment The front right side
panel should be rermoved, exposing
the probe assembly cable guide. Re-
move the screw in the cable guide that
is in line with the UNCAL probe re-

~ taining screw (see Figure 5-13). Insert
“...along Allen wrench through the hole
~ left by removing the cable guide screw

into the UNCAL probe retaining screw.

- Turn the retaining screw to adjust the

UNCAL probe penetration for —3 dBm
+0.3 dBm output.

¢. . ALC Adjustment:

1.

With a dc¢ voltmeter (HP 343’%A) meas-
ure the dc voltage at the output of the
CR701 crystal diode, or the base of

- Q501A.

. CAUTION

Do not use a dzgztal voltmctc; wzth Auto-
ranging as it might damage the crystal diode.

The dc voltago should be 120 mV
X 2 mV.

If it is not, the ALC attenuator probe
requires adjustment. The front right

“side panel should be removed, exposing

the probe assembly cable guide. Remove
the screw in the cable guide that is in
line with the ALC probe retaining screw
(see Figure 5-13). Insert a long Allen
wrench through the hole left by remov-

~ ing the cable guide screw into the ALC

probe retaining screw. Turn the retain-

ing screw to adjust the ALC probe pene- |

tration for 120 mV +2 mV at the ALC
crystal output.

~ Table 5-8. Klystron Probe Adjust

Pr'obe for

Measuring Point | Instrument | Reading

ALC
Cal Pwr

Uncal Pwr

| CR701 or base

1 connector

HP 3435A | 120 +2 mV

of Q5014

Front panel HP 432A | =11

K 0.1 dBm
HP 432A | —3
BN +0.3 dBm

Front panel
connector

Maintenance

5-62. Internal Leveling Adjust

5-63. Replacement of the klystron should not affect
internal leveling operatlon (ALC). However, the
characteristics of the new klystrons can differ enough
to require readjustment of’ the ALC Amplifier and
the Meter Amplifier. Refer to paragraph 5-12 and
check the leveled output; if adjustment is necessary
refer to paragraph 5-64 for procedure.

'5-64. Adjustments after PIN Modulator

- Replacement

5-65. Following replacement of a PIN modulator,
certain adjustments must be made before the instru-
ment will operate properly. The general steps in the
overall procedure are as follows: |
a.  Adjust Meter Amplifier
b.  Adjust ALC Amplifier R
c.  Adjust on-off ratio -
d. Adjust Pulse Modulatnm"
e.  Adjust Square-Wave Mnduiatlon

f. Adjust AM Respon‘;o

5-66. Meter Amplifier' Adjust

a. Release RF button. Zero front-panel meter
with front-panel ZERO SET.

b. Depress RF button; set frbquon( 'y dial to
800 MHz. Note: See pamgraph 5-61 and adjust
ALC probe.

¢.  Measure meter ampiifier output voltage. .

(wire with green and violet tracers on front panel
ALC switch). This voltage must be —6.4 + 0.3 volts.

- This corresponds to a gain of 53 +2 volts.

d. Front panel DBM meter should read +1.0
+ 0.3 volts.

5-67. ALC Amplifier Adjust
a. Set FREQUENCY (MC) to 800 MHz and

A'.I‘T'l“N UA'I‘ION (DB) to 012.

b. . Depress ALC button and set front panol .
DBM meter to 0 DBM by means of ALC CAL ()U’l‘

PU'I‘ knob.

¢. Track ALC ampllher at CAL RI* ouTruUT

~ and adjust as indicated in Table 5-9; use a power

meter ancl a thermistor mount or equivalent ('qmp-

“ment.

" 5.68. On-Off Ratio Adjust

a. . Setup Model 8614A as follows:
' LINE‘ . : depressed

5-23
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On-Off Ratio Adjust (Cont’d) S
set, DBM meter to ZERO

ZERO SET .
: SET
RF . . | .. . . 'depressed

ALC CAL OUTPU'T full cew for
0 dBm meter reading

ALC . . . . . . . . . depressed
AF . . .. . . . . . . centered
FREQUENCY (MC) . . . 1600
ATTENUATION (DB) . . . 000

"b.  Connect power meter to CAL RF OUTPUT

“and adjust signal generator for a full scale reading
on the 0 DBM range of the pownr meter.

¢.  With no input applied to l’ULbI' INPUT,

depress PULSE button. The CAL RF OUTPUT
should drop at least 20 dBm.

Table 5-9. ALC Amplifier Adjust

Frequency Adjust Calibzation
- Power Output
Low freq. | R614 —12 £0.2 dBm
Mid-freq. below switch R621 —12 1+0.2 dBm
Mid-freq. above switeh R615 —12 +0.2 dBm
High freq. | R620 | —1210.2 dBm

Note: R6t4 and RE21 interact as do R615 and RE20. To sinp- ‘
lify the adjustment, overcorrect with pot f«)f frequency indicated,
then back off with interacting pot. For example, the reading at
1600 MHz (below microswiteh) is -~ 10 dBm. Adjust R621 for
13 dBm, f.hon adjust R61T4 for - 12 dBm uﬁ 1600 MHz.

d. . If the on-off ratio is not 20 dB or greater,
adjust R420 for proper on-off ratio. If on-off ratio
*will not adjust properly, PIN modulator may be de-
fective. Check bias current through R414 and
through R420: the current through R414 should
be approximately 6 mA, and the current through
R420 should be 3 mA. If these bias currents are
correct and CR403 is not shorted, then the modu-

lator may be defective. Check RF Probe resistance

(refer to paragraph 5-61); if resistance is OK then
modulator is defective (refer to paragraph 5-4 6).

- 5-69. Pulse Modulation Adjust

- a. Depress PULSE button and apply an exter-
nally generated 20 volt 4 s positive pulse to front
panel puls~ BNC input (refer to paragraph 5-14).

~b. | If pulse dy)trration is not satisfactory, adjuSt
R420. | | - :

524 o ,
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NOTE
Resistor R420 also adjusts the on-off ratio;

if ad/ustment was necessary recheck on- -off
ratio (paiagraph 5-68)

5- 70 Square Wave Modulation Adjust

a. Deprvss SQ WAVE button and check square

wave output on an oscilloscope (refer to paragraph
5-15).

b.  Adjust R410 for best symmetry at 1000
+50 Hz. | »

¢. Rotate SQ WAVE céntrol full counterclock-

wise: square wave frequency should be equal to or
less than 950 Hz.

d. Rotate SQ WAVE control full clockwise:

- square wave frequency should be at least 1050 Haz.

e. The square-wave frequency range is deter-

~mined by R413 (front panel SQ WAVE control)

and C402. The value of C402 is selected for proper
frequency range: it may be 2250 pF, 2676 pF, or
Increasing the capacity decreases the up-
per and lower limit of the range while decreasing -

the capacity will increase the upper and lower limit. .

5.71. AM Response Adjust

a.  Check AM operation at about 50 Hz (see
paragraphs 5-16).

b, If AM waveform is not :Jatisl'act()ry, change |
value of C404 by about 10 pF and recheck opera-
tion. Note: typically, undistorted AM operation is
achieved with either a 30- or 39-pF capacitor.
5.72. REPELLER POT (R220) REPLACEMENT
5-73. Tools Required |

a.  Small pair of wire cutters

b.  No. 6 allen drive wrench (hex head drive) .

~¢. Screwdriver with flat thin blade

5-74. Procedu re

O-75. If it is necéssary to replace the repeller pot
(R220, a wirewound resistor), then both R220 (HP
Part No. 2100-0399) and the insulator plate (HP |
Part No. 08614-254) must be replaced. Use i igure
5-7 as a location guide and Figures 5-17 and 5-18
as replacement guides and proceed as follows:

a. Remove power cord from instrument,

b.  Remove. instr ument bottom cover and rvpcl
ler pot access cover. |

¢.  Loosen the two allen screws retaining the

iracking pot rotor and remove rotor.
f ' / ' ' .

““““““
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TERMINAL LUGS -

PRINTED cmum BOARD T
08614-225

086!4 270

|Nsuu\mn PLATE R220 REPELLER POT

086l4 254 2100-0399
.................. ] e,
!
1
L___ L—Jtr—]m,
! r_...__-. sem bt s mns ..‘.‘...« PN ) J !
\\ 1
STAMPING DISK

1I600~-0023

BRASS WASHER 7

0.44" 0.0. X 0.147" 1.D. /LJ
BINDING HEAD SCREW

6-32 X 0.375"

FILLISTER HEAD SCREW
NYLON 2-56 X 0.188"
0520-002

TRACKING POT STATOR
2100-0402

R220 REPELLER POT
WIRE WOUND RESISTOR
2100-0399

INSULATOR PLATE
08614-254

TRACKING POT ROTOR

2100—-040I PRINTED CIRCUIT

BOARD
08614-270

TERMINAL LUG

08614-225 o ~
‘ —»SOLDERED POINTS

SOLDERED POINTS -

WIRE, ELECTRICAL TERMINAL LUG
NO. 20 AWG ‘ _ 08614-225

Figure 5-17. Repeller Pot Asserubly
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Procedure (Cont'd) "

d.  Using a flat blade screwdriver to turn the
nylon screw, turn the tracking pot stator a quarter
turn counterclockwise.

e.l Remove hardware holding R220 in place
and remove R220 and insulator plate from casting
assembly.

f.  Prepare new repeller pot, R220, for installa-
tion by cutting about 1/8 inch of material off each
end. Also prepare new repeller pot, R220, for in-
stallation by gently bending to take some of the
stiffness out. Note: If resistor is bent sharply, it
will break in half. '

g.  Gently bend the wirewound resistor (R220) -
with the insulator plate behind it and insert in cast-
ing. Note the resistor must be inserted so that the
“bronze colored section” contacts, or is closest to,
printed circuit board.

h.  Insert retaining hardware through casting
holes and wire wound resistor and insulator plate.
Do not tighten wirewound resistor firmly in place
as adjustment is necessary.

i Refer to Figure 5-17; R220 must be rclatively

flat against wall of casting. The resistor can be flat-
tened against casting wall by pushing on edge,
CAREFULLY, and tightening in place.

l CAUTION §

Do not push on R220 with a sharp metal
~ object, such as a screwdriver, as the wire
windings can be casily dc.suoyed if the

screwdriver blade slips.

J- Once R220 has been adjusted for flatness
and the retaining screws tirmly tightened, replace
tracking pot rotor in assembly. The tracking pot.
rotor must be set in place s that contact is made
with inner printed circuit board ring at all times.
Also, the rotor contact wilh rosistor must be uni-
form with contact made as illustrated n F igure
5-17; only the curved end of the (,onta(,ts may
touch the repeller pot at any point,

k. Usinga .t'latrb]ade screwdriver to turn the
nylon screw, turn tracking pot stator back to origi-
nal contacting‘position as illustrated in Figure 5-17.

m. Set F RLQU(LNCY (MC) front panel dial to
1600 and note position of repellvr tracking pot
rotor: the tracking pot rotor I’(‘bl“t()!‘ contacts

5-26
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should be positioned almost exactly above the track-
ing pot stator.

n.  Watching the tracking pot rotor o be sure
that it does not hit either terminal lug (HP Part. No.
08614-225), very slowly rotate FREQUENCY (MC)
front panel dial from one end of travel te the other.

If necessary; adjust terminal lug and tracking pot

rotor position to ensure that tracking pot rotor will
not contact either terminal lug.

p.  Replace the stampingl disc (repeller pot access

cover) and tighten in place with the two binding-

head screws.

NOTE

When placing the stamping disc, be sure
that it does not contact the repeller pot
resistor. If it does, repeat above procedure
and adjust repeller pot resistor position.

q. Referto paragraph 5-56 and check all listed
adjustments.

NOTE

Do not change an operating voltage or.cali-
bration adjustment unless it is definitely
outside specified tolerance or accuracy of
a dependent function is unsatisfactory.
Improving a marginal adjustment can ad-
versely affect calibration.

~ 5-76. LOW PASS FILTER REPLACEMENT

5-77. Tools Required

a. Soldering equipment (see ’[‘al)le 5-T)

b.  Small pair needle noise‘pliers

‘.

¢, Small pair pliers

5-78. Procedure

5-79. Figure 5-19 illustrates Low Pass Filter and

-~ ALC Crystal dicde (CR701) parts with part numbers.

The illustration is an assembly drawing. Part removal
is the reverse of illustrated assembly instructions.
The first step for disassembly is to unsolder the
cable to Low Pass Filter and grounding lug connec-
tions. The last step of assembly is to solder the cable

to Low Pass Filter and grounding lug connections.

p g CAUTION }

Y

Before touching CR701 refer to parag)aph
5-48, St(’p ¢ — CA U’I’ION
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' NUT, HEX

(2 NUTS)

; / #4-40 x 3/16"
B

TERMINAL LUG
02714 -225
(2 LUGS)

21000399

~~—_._—— INSULATOR PLAT

T

| INSULATOR
1200- 0147
(4 BUSHINGS)

3
"~ INTERNAL TOOTH
LOCK WASHER #4

| [l\ (6 WASHERS)

ROUND HEAD SCREW

#4-40 x 1/2"
(4 SCREWS)

#6 TERMINAL LUG —
WITH 90° BEND

(6 LUGS)

Figure 5-18.“R220 Repeller Resistor Assembly. |

' ,R220 REPELLER POT
WIRE WOUND RESISTOR

BRONZE COLORED
SECTION

-3HING
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SOLDERED TO—a SOLDERED TO -
"A500 /ASOO
(BOARD # 12) (BOARD #6) -

COAXIAL CABLE
— 08614-623

> SOLDER THESE POINTS
~ TOGETHER

SOLDERED TOY
"GROUNDING
LUG

CAPACITOR FIXED 10 pF
(0160-2152) ,
PART OF 08614-622

INT. TOOTH LOCK
(2190-0060)
PART OF 08614-622

CONTACT SPRING
(1460-0285)
PART OF 08614-622

——————CAP CONNECTOR
, (08614-2003) |
PART OF 08614-622

) |
L | -
- CR70I |
~ 08614 - 80!
 (SEE NOTE 2)

—_ _CAPSULE - SPACER
| 00424-600
(SEE NOTE |)

!

l

l .

! o
| {‘_} —CRYSTAL HOLDER

. CAPSULE SPACER INCLUDES POLYIRON INSERT
WHICH MUST ALWAYS BE INSERTED SO THAT INQERT
WILL CONTACT WITH CRYSTAL HOLDER '
(POLYIRON DOWN). ‘

2. STOCK NO. 08614-80I INCLUDES A SPEC'AL MATCH-
- ING RESISTOR, R519, THAT MUST BE REPLACED WHEN
EVER CR70l IS REPLACED. '

NOTE

3.1 COAXIAL CABLE AND ALC FILTER ASSEMBLY PARTS ARE =

AVAILABLE AS PART OF LOW PASS FILTER KiT
hp STOCK NO. 08614 -625. -

?'J;:;:.;:‘” | ‘Figure«‘.’a-’lﬂ. Low Pass Filter Assembly Drawing

Model 8614A
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FM 2
INPUT UNCAL RF OUTPUT
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> | Q FREQUENCY (MC) [ (
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/
O / (O [ATTENUATOR (0B) ]
EXT - S R — - ‘
T T “
FM KLYS . \ ) ,/_] B - | cAL RF OUTPUT |
CAVITY . bl CONTROLLED il .
> : o o Eel —»|  RFPIN > ' <
] | ASSY KLYSTRON ' PIN ATTENUATOR ! r
! — | MODULATOR | y
> _ | | o L » BOX | ‘
= _ I (A80OO! =
i | |
HIGH | RF OUTPUT CORRECTION VOLTAGE
REGULATED | VOLTAGE i
HIGH BOARD 4 | -
l VOLTAGE (AI00) | Q ALC LEVEL
| SUPPLY . .
| . —
' | | —
| CONTROL CRYSTAL | Acc
7" ALCPING R ETECTOR AMPLIFIER
l ATTENUATOR - o |
[— "-— —-l-—_\
SQUARE | -
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SQUARE WAVE | ! o
GENERATOR |
OR PULSE | . - - aLc
— AMFLIFIER _ | L \
PULSE — [aM]" o |
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| () SQUARE wavE  ALC BOARD
PULSE e
INPUT | Q- (A500) \,
N ) ' METER '
Ve )
, . | AMPLIFIER
' . l |
__I ) ! _.___‘___
AM T T REMOTE LEVELING
INPUT 1 INPUT
N\ | ! B - o
> ! v
| \ b i ! . [ |
N .
s \ - . HIGH ] - |
= ~ .15V - 212V -320V  VOLTAGE - 20V =
| N R O
\ ) I
o ! ) |
i 'l : $20 VOLT 1

POWER SUPPLY
. ;

POWER SUPPLY

Figure 5-20. Instrument Block Diagram

. 5-29/5-30




Model 8614A




SERIES REGULATOR

PART OF AIOQ HIGH VOLTAGE BOARD

NOTES

I CAPACITANCE IN MICROFARADS AND RESISTANCE IN OHMS
UNLESS OTHERWISE INDICATED.

b VIO 08 © 2 e --—— INDICATES A PRINTED CIRCUIT BOARD. NUMBERS
S~z - RI04 \ ADJACENT TO LEADS LEAVING BOARDS ARE LOCATED ON
1 cnlon ‘/\IJ%‘LC \ THE PRINTED CIRCUIT SIDE OF THE BOARD.
! . ‘ 1 3:6,9 3 CIRCUIT VOLTAGES NOMINAL (MAY VARY RY 2 OR 3 VOLTS):
"22-2"@ viol " RF AND LINE "ON," MEASURED WITH AN (Bg) 412 A DC VOLTMETER,
29 : . y 4 Q INDICATES TEST POINT ‘
RI02 -
470K
t.clol 7
" 10 __
T 7 71 A4 4 ¢ - . :
B—F 2 i1 } /]7 BE: REFERENCE DESIGNATIONS
i |
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r - < '
470K 28 RIOI - (09, 111~ 116, 201-213
RI0! §202
33 cnll‘oa T
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' [ 005 3909k
L \
v -— j [
MICROSWITCH l ~175.8V I I \ﬁ\__ e
' szo2 . | + clozs e
I I I 0
: 3| WHT-BLK-
, ‘ . T T AL o 212 REG
~ o TO PIN22,A500
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, AMPLIFIER = =\: . T '
i VIO3A/B | S ——— - # - 212V (REG)
»
2mxm 7150k =/ controL '
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8| {3 DIFFERENTIAL 13 , LT
-32ov  AMPLIFIER —212V0
' g vioaass  3RUS P S o | REGULATOR
) 126X 7A 1 : ' vi08 . !
, oB2A oo
2,4,7
N g P ® D - -320V (REG) l
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Section V

 Figure 5-22. High-Voltage Power Supply
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REFERENCE DESIGNATORS

Al0D, ABOO
Bl
ci~2, c50-83
DS|
Fl,2
Je.
PI, 2

' Ql-2, 050-53
R1-8, R50-8!
RTI .
sl, 52
W)

LINE

RTI

WHT/RED/GY « /'\

GY

_ |wHt/BRN/GY
Fi
I.SA,IISVAC?
.79, 230VAC
WHT/BLK/GY
P2 J2

Sanns o) ?

WHT/GY

R

Ri
33K

AN

WHT/YEL /GY

WHT/YEL /GY

]

<

>

o
ALAAAAAA LA

1EYAC

VWA~

NOTES:

RESISTANCE IN OHMS; CAPACITANCE IN MICROFARADS UNLESS OTHERWISE

INDICATED,

ALL SWITCHES SHOWN IN THE "ON" POSITION,

s———- = —— INDICATES PRINTED CIRCUIT BOARD, THE NUMBET ADJACENT
TO LEADS LEAVING THE BOARD ARE LOCATED ON THE PRINTF.S CIRCUIT

BOARD SIDE,

#% INDICATES SCREWDRIVER ADJUSTMENT.

CW INDICATES POSITION OF ADJUSTABLE CONTACT AT THE LIMIT OF CLOCK~
WISE TRAVEL IS VIEWED FROM THE KNOB END OF THE POTENTIOMETER.

Qmmcmes TEST POINT

COPYRIGHT 1963 BY HEWLETT.PACKARD CO.
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Section V

Figure 5-25. Regulated +20 Volt
and Filament Supplies
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| corre_spond to the manufacturer’s code_number

. Model 8614A . Sy

SECTION Vi
;o REPLAGEABLE PARTS

INTRODUuTION o

8.2, Thls section contains information for ordermg
,parts Table 6-1 lists abbrevihtions used in the parts = -
list and throughout the manual. Table 6-2 lxqtt all

repla( eable parts in referencm designator order
Table 6-3 coiitains the names and addresses that

N
4
'

6-3. ABBRFVIATIONS

.- 6-4. Tab;e 6-1 gives a list of abbrovmtlons used in
and throughout the
manual, In some cases, two forms of the abbre- .

the parts list, schematics,

viation are g’Wen, orie all capltal letters and one

partial or no capitals. This oceurs because the °

abbreviations in tue parts list are always all capi-

tals. Howew r, in the schematics and’other parts of
the manual other abbrevmtlon forms are used with |

both lower case and upper case lottors

6-5. REPLACEABLE SARTS LIST

6-t. Table 6:2 is the list of rcplaceablv varis and is ‘
, zorgamzed as follows: ‘

'Ble(trual assemblies and their compo-
nentb m alpha -numeric order by reference desig-

nation. - 2

Chassns-mountod pdrts in alpha -numeric
ordar by reieren( e deslgnator

c. Miscellaneous parts.

Replacéable Parts )

.\'

The mformatlon glvpn for each part conslsts of the
followmg

Cla The Hewlét_t-Packé.rd Part *\Iumbetf:
b. Part.number check digit (CD).

¢, The total quantity (Qty) in the ‘.iypstru-._
ment. - 3 : -
d, The dé"scriptidn of thepart. '
o
e Typical manufacturer of the part in a.
five-digit: code. | ~ )

. £ “Manulacturer code number tor the: part /

'[‘he total quantity for each part is glvon only once;

at the first appearance of the part mlmber in the
ik, -

A7 ORDERING INSTRUCTIONS
6-8. To order a part listed in the replaceable partq

_table, qucte the Hewlett-Packard part number and

check digit, indicate quantity required, and address

the ordér to the nearest Hewleti-Packard office.

6-9. To order a part that is not listed in the re-

place eable parts table, include the instrument model

number, instrument serial nuniber, the description

and function of the part, and the number of parts

vequired. Address tie order to the nearest Hevlett-
Packard office.




ﬁgplaceablei’arts |

\

s Tabile 6-1

NI
e
o

S

!
i1,

Référence Designétibns and Abbreviations (1 0f 2)

-Mocdcel 8614A

i

oot ... assembly
attenuator; isolator;
termination

AP v o, . fan; motox
Waae e battery
. ... . capacitor

Cr...... ii... coupler
CR ...... i diode; diode

~ thyndtor; varactor
DC ... directional couplex’
DL ......... delay line
DS . ...... annunciator;

" signaling device
. (audible or visual);

i"lamp; LED
W :
A ..o e e ampere
ac ... . alternating curren’
ACCESS .. ... accessory
ADJ ....... adjustrment
A/D analog-to-digital
AF ... .. audio frequency
AFC ... .. ... automatic
frequericy control
AGC ..., . automatic gain
control
AL ... 0. aluminum
ALC ... .. automatic level
"7 control
AM ., . amplitude modula-
L tion
AMPL ........ amplifier
APC automatic phase
control
ASSY ..... ... assembly
AUX . ........ auxiliary
BYE o v ve e e e e average
AWG . . American wire
gauge
BAL ...%Y...... balance
BCD ...... binary coded
decimal
BD .\, ... .. Loavd
"BECU . ..... beryllinm
copper
BFO ... .. beat frequency
. oscillator
CBH ... oL binder head
BKDN ... ... breakdown
BP .......... bandpass
BPF .. .. bandpass filter
BRS ... ....... brass
BWO..... backward-wave
oscillator T
CAL ......... calibrate’

cew. .. counter-clockwigy

.CER . .... - . ceramie
CHAN ......... charinel
em ... centitneter
CMO . . cabinet mount only
COAX .........

coaxial

E ....... . miscellaneous
electrical part,

e fuse

P, ... .. . filter

Ho.o... .. ... hardwaxe ..,

HY .. ....... circulator,

J ... ¢lectrical connector
' (stationary portion);

REFERENCE DESIGNATIONS

P ... electrical connector

(movable port__ion’);

plug R
Q...... transistor: SCR

Caet o triode thyristor
R resistor
RT .. ....... thermistor
S vl eue.... switch
T e transfornier
TB ...... terminal board
T™ .. .... thermocouple
TP . test point

ABBREVIATIONS

jack
K.......... ... relay
| coil; inductor
M . e e e meter
MP !, . .. . miscellaneous

! mechanical part

COEF . ...... " coefficient
COM......... cormmon
COMP ..... composition
COMPL, . ... ... complete
CONN ....... connector
cp ...... cadmium plate
CRT ... cathode-ray tube
CTL .. 'complementary

transistor logic
CW ..... " continuous wave
CW ..o e clockwise
em .., ....... centimeter
D/A digital-to-analog
aB .. ..... .. .. decibel
dBm decibel refevred

to 1 mW
de ....... direct current

deg . . degree (temperature

interval or differ-

o ence) ‘
e e degree (plane
o, (1 apwled

C .>../.. degree Celsius
(centigrade)

°F .... degree Fahrenheit

K ....... degree Kelvin

DEPC .. deposited carben

SET Lo detector

diamm ... ... ... diameter

DiA ..  diameter (used in
par:s list)

DIFF AMPL . differentinl
amplifier
div .......... division
DPDT .. double-pole,
L double-throw
DR L - drive
DSB . double sideband |
DTL , ... diode tvansistor
logie
DVM digital voltmeter
ECL ..~ emitter coupled

‘ logic
EMF ||

NOTE

All ulibreviationa ‘m the parts list w itl be in upper-case,

'

electromotive force -

EDP .., ... electronic data
precessing
ELECT ..... electrolytic
ENCAP .. .. encapsulated
EXT ......... external
| e e farad
FET . ...... field-effect
transistor
FIF ......... flip-flop
FH . ......... flat head
FILH . .... fillister head
FM . . frequency modulation
FP .. ..., .. front panel
FREQ ....... frequency
FXD ...... e fixed
B o i e e gram
GE ........ germanium
GH: ., ..... ... Rigahertz
GL ...... e . #lass
~GRD ..., ground(ed)
H..... “e.+..... henry
+ YN . .. hour
HET ....... heterodyne
HEX . ....... hexagonal
D ............ . head
HDW ........ hardware
23 N high frequency
HG .. ... y e . .. IOCrCUry
HL Lo high
He .. ... Hewlett-Packard
HPEF . ..., high pass filter

HR .. ..... hour (used in
parts list)

HV ........ high voltage:
CHz L Hertz
IC .. integrated circuit
iD ...... inside diameter
| 5 O intermediate
frequency: |
IMPG . ..., imprignated
In . ....... 000 5k inch
INCD .. ... iincandgscent.
INCL Ly cinchydeds)
INP .. L%, input
INS . ... insulation

?

integrated circuit;
- microcircuit
Vo e e electron tube

VR ...: ’voltage regulator;
breakdown diode

w.. cable; transmission
path; wire -
b G UL .. socket
Y ¢rystal unit (piezo-
electric or quartz)
2 ... tuned cavity: tuned
circuit ‘
INT . ......... internal
kg ... kilogram.
KHz . ........ kilohertz
kS . kilohm
kV ... . o kilovolt
1 ¢ J pound .
| 9 inductance-
capucitance
LED . . light-emitting diode
LF ...... “low frequency
LG ... .. long
L ..., ... left hand
| E1 Y CoL L Nimit

LIN ... Dlnear tuper (used
‘ in parts list)

lin ............. linear
LK WASH lock washer
LO., . . low; local oscillator
LOG . . .. logarithmic taper

(used in parts list)
g .. ...... logrithm{ic)

LPF .. ... low pass filter
LV ... ..... low voltage
m...... meter (distance)
mA .. ...... - milliampere -
MAX ... maximum
ME2 L megohm
MEG mep (106) (used

in parts list)
MET FLLM metai filkin
MET OX metallic oxide
ME .. . medaun frequency .
' microfarad  (used in
parts list)

MFR , . .... manufacturex
mg ........., b milligram
MHz ., .. ... .. megahertz
mH,........ millihenry
mho ., ........ .. mho
MIN . ....... minimum
min .. ... minute (time)
* . ,.. minute (plane
‘ : angle)
MINAT ., .. ... miniature

mmoLL L . millimetey

)
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Table 6-1. Reference Designations and Abbreviations (2 of 2)

MOD ... ... . modulator on ..... outside diameter PWV ...... 'peak working ™ .. ..o tinie delay
MOM .. . .momentary OH ......... .oval head voltage ‘ TERM ....... -, . terminal
MOS ....... ‘faetal-oxide OP AMPL “operationai RC ......... resistance- . - TFT thin-film transistor
semiconductor amplifier capacitance TGL ... .... ... toggle
ms ......-- millisecond oPT L option RECT ........ rectifier THD . ......... thread
MTG........ mounting CO8C L e oscillator REF ......... ‘reference THRU through
MTR ... meter (indicating o) G roxide REG ......... regulated L ) titanium
device) : 0z e ounce REPL ...... replaceable TOL . tolerance
mV.......... miivolt ... o e ohm RF ..... radio frequency TRIM ........ trimmer
mVvac ...... millivolt, ac P peak (used in parts RFI ", radic frequency TSTR ..... . transistor
mVde . ..... millivolt, dc list) = ! : interference TTL transistor-transistor
mVpk . millivolt, peak PAM . pulse-amplitude RH .. .. round head;right ‘ logic
mVp-p . “millivolt, peak- modulation , 4 hand ' TV . v television
- to-peak PC ...... printed circuit LG ..., resistance- TV1 television intexference
mVrms millivolt, rms ‘PCM pulse-code moduia- inductance-  TWT . . traveling waye tube
mwW . ... milliwatt tion; pulse-count . capacitance u..... micro (10°°) (used
MUX ....... multiplex modulation RMO . rack mount only in parts list) ‘
MY .......... ... mylar PDM .. ... pulse-duration yms ', ... root-mean-square UF ... microfarad (used in
17, microampere modulution RND . .......... round parts list)
MF .. ...... microfarad’ pF .. .. ...... picofarad ROM .. read-only memory UHF . . ultrahigh frequency
[71; R ‘microhenry PH 3RZ . phosphor bironze R&P ... .. rack and panel UNREG unregulated
Mmho ....... micromho PHL . ......... Phillips RWV ‘reverse working Vo e volt
Ms........ microsecond PIN positive-intrinsic- voltage VA ........ voltampere
MV e microvoelt " negative S ... scattering parameter VAC . v v v v v v o volts, ac
MVac . ..... microvoit, ac PIV ...... . peak inverse § e e second (time) VAR .. ........ variable
MVde ..... microvolt, d¢ voltage ... . second (plane angle) vVCo voltage-controlled
MVpk microvolt, pcak ) | SN peak S-B..... slow-blow (fuse) oscilintor ‘ "
MVp-p microvoit, peak- PL ....... .. phase lock ‘ (used in parts list) Vde ..o volts, de
_ to-peak PLO .. ...... phase lock SCR silicon controlled VDCW volts, de, working
MVrms . . . . microvolt, rms , oscillator rectifier; sexew fuged in parts list)
MW . oo microwatt PM . phase modulation SE ... . 0. . selenium V(F) . ... .. volts, filtered
DA .. ... , . . hancampere PNP positive-negative- SECT ........ sections VFO viriable-fxequency
NC ...... no connection positive SEMICON ... ... semicon- oscillator,
N/C normally closed PIO .. part of ductor - VHEF ... ... very-high fre-.
NE .. ..o, v neon POLY ...... polystyrene SHF . ..... superhigh fre- ©oqueniy
NEG......... negative PORC ..... ... porcelain quency vpk ... ... volts, peak
nF . . nanofarad POS . . positive: position(s) St .o eenn silicon Vp-p volts, peak-to-peak
NIPL ...... nickel plate (used in parts list) SIL .. oo v e e silver. vems ... ... volts, rms
N/O ... .. normally open POSN ..... ... position SI v v i e slide VSWR voltapge standing
NOM ... nominai POT .. ... potentiometer SNR signnl-to-noise ratio wave ratie
NORM ........ normal PP peak-to-peak SPDT . ... .. single-pole, vTo ... voltage-tuned
NPN negative-positive- PP peak-to-peak (used ' double-throw oscdlator
. negative , : in parts list) SPG ....... . .. spring VTVM vacuum-tube
NPO negative-positive PPM pulse-position SR ...... R split ring : © voltmeter o
zero (zero tempera- modulation spPsT ... ... " single-pole, VXy..... volts, switched
‘ - ture coefficient) { REAMYL .. . preamplifier single-throw W o e e e e watt
'NRFR .. not recommended PRF pulse-repetition SSB . .... single sideband W/ oo with
for field replace- frequency SsT ... ... stainless steel WIV working inverse
. ment PRR . pulse repetition STL .. v v steel voltage
NSR ... .. not, separately rate SQ ... ) square WW oL wirewound
replaceable PS e r e picosecond SWR . . ‘standing—wuve ratio wW/Oo ... ... without
NS o v v v e e nanosecond P .. e e . point SYNC ...... synchronize YIG yttrium-iron-garnet
nw ..., ... nanowatt PTM . . pulse-time T .. timed (slow-blow fuse) Zo C e “characteristic
ORD . .. . order by descriy- ‘ modulation TA ... e tuntalum impedance
tion - PWM L pulse-width TC ... temperature '
‘ modulation compensating
NOTE .
All abbreviations in the parts list will be in upper-case,
MULTIPLIERS
Abbreviation Prefix Muitiple
T tera 1012
G, wiga 109
M mega 106 )
K Kilo: 103
da deka 10
d deci 10}
¢ centi 1 0""?
m milli 10""‘}
M micro 1076
n nane 1079
» pico 1012
f femto 107719
' o atto (1018,

Awvnanddtv




.Repla{ceablé Parts )

~ Table 6-2. Rep‘laceavble_Parts

Model -8614A

-w ’ N Mfr ot Mo
Reference HP Part °| Qty Description Cod Mfr Fart Number

 Designation | Number - _ . ode ,
“A100 | osstusé2r |7 1 | BoARD, WIGM vOLTAGE 20480 | o8erues2s

MNOte ‘ ] ‘ i

AU99 | . o NOT ASSIGNCC = ‘

AS00 086 4ee02 | U 1 | ®0aRc, LOW VOLTAGE & ALC 20480 | oBe1uss02 .
.8y 3140=0030 |7 + | motoR IND SHADEDeP 115V 3000eRPM ,001=HP | 28480 | 314020030

c1 01800213 | 9] 1 | CAPACITOR=PXD S000uFe7S=10% 25VDC AL 20489 | o180e0213

c2 0160=01%2 3 3 CAPACITOReFXD ,jUF »e20% 600VDC PPR 20480 016020192

c3 01p001%2 |3 CAPACITORFXD ,iU# #e20% 600VDC PPR 28080 | 01s0-01%2

cu 0160-01%2 |3 CAPLCITORSFXD ,JUF #u20% 600VDE PPR - 20480 | 0160-01%2
C8e - ‘

cus NOT ASSIGNED | ‘

c30’ 0180-0094 |4 2 | CAPACITORFXC 100UFe7Seiox 25VDC AL 56289 | 3001076025002

csi 01800094 | 4 CAPACITOR=FXD 100UF+75=10X 25V0C AL $6209 | 3001076025002

cs2 0170<0040 |9 1 | CAPACITOR=PXD ,047UF #=10% 200VDC POLYE | Se289 | 292P47392

€53 0180-0136 |5 1 | CAPACITORRFXD 10UF+100=10% SOVOC AL 20080 | o01s0-0136

C8ée -

€100 NOT ASSYGHED ,

c101 0180-0024 |0 t | CAPACITONGPXD woUF+SCe10X 4SOVDC AL 20480 | 01800026

102 01800135 |4 1 | cePxD AL ELEC ,28ECT,40/450U7 =10+50X 20680 | 018020135

€103 0150=0024 |7 1 .| caeacivomerxp ,020F +80-20% 600VOC CER 28080 | o01%0=0026

c104 01500052 | 1 4 | CAPACITOR=PXD ,0SUF +=20% 400VDC CER 28080 | 01%0-00%2

c10% 0150=0052 |1 CAPACITOR#FXD ,05UF #»20X 400VDC CER 28680 | o0150w0032

C10be , -
€200 | n~ot assicNED *

ca01 . 01800011 |5 2 | CAPACITOR=FKD 20UF+S0e10% WSOVDC AL 26080 | orso-o0tr .

€202 01800011 | % CAPALITORSFXD 20UFe5010% 4SOVOC AL 20480 | o180e0011

c20% 0150-00%2 |1 CAPACITOR=FXD ,0SU7 ¢=20% 400VDC CER 20080 | 0150=00%2

c204 0150-00%2 |1 'CAPACIVOR=FXD ,0SUF #=2C% 400VDC CER 28480 | 01%50=00%2

c20% 0160+0079 |3 1 | CAPACITOReFXD 1UF +=10X% 600VDC PPR 01092 | 23Fue7

121020003 |1 1 | CLAMP=CAP ,7S=WD 8TL 29480 | 1210%0603

208 0170.0022 |7 2 | CAPACITORSFXD ,1UF +e20% 00VDC POLYE 26480 | 017000022

207 0160#0037 . |3 1 | CAPACITORGPXD ,04UF +w20% 1,6KVDC PPR 26080 | 016020037

€208«

€400 o NOT ASSIGNED .

€401 017000022 |7 CAPACITOReFXO ,tUF #=20% 600VDC POLYE 20080 | o0170~0022

Cu02e 0140-0188 {7 1 | CAPACITORSPXD 2476PF #=1X S00VDC MICA 72136 | DM20F2676RFOS500AVICRK
cuos : |- Not assveNED o
4oy 0140=0214 |6 1 | CAPACITORePXD 40PF +=8% 300VDC MICA 72136 | DMiSE600J030OWVICR
Cu0Se :

€500 NOT ASSIGNED. o

£308 0140-0180 | v | caPacITOR=FXD 2000PF +=2% 300VOC MICA 72136 | DOr1erF20260300WVICR
€502 0140=0209 |9 1 | CAPACITOR=PXD $PF +=10X S00VDC MICA 72136 | DN1SCOSOKOSOOWVICR
€503 ' | | |
600 NOT ABSILNED

o0t 0i70e0019 |2 1 | CAPACITORPXD ,1UF +e3X 200VDC POLYE 28480 | o170e00:9

Ce02 0150~0121 5’ F CAPACITORPXD ,1UF +80=20% SoyDC CER 28480 0150=0121

Ce03 0140=0162. |3 1 | CAPACITORFXD 4700PF 4mi0X 300VDC MICA 72136 | OM20P472K0300WVICR
Co04 01%0~0121 |9 CAPACITORSFXD ,1UF +80220% 30VDC CER 20080 | 0150=0121

CR1 19910032 |1 t | OIODE=PWR RECY §N3209 100V 15A D0e5 03808 | 1N3209

CRe 1901.002% F [ DICDE=GEN PRP 100V 200MA DO=? 28480 1901=002%

CA3 190120025 |2 DIODE=GEN PRP 100V 200MA DQe? : 20080 | 19010028

CRU 19020087 |2 2 | D10DEeZNR 6,49y SX DOe} PDm,un TU®s,029% | 20480 | 19020057

CR3e \ : m , :

CRU9 NOT ASBYGNED »

CRS0 19010026 |3 2 | D10DE=PWY RECT 200V 730MA DO=29 28400 | 19010020

CRY1 19010026 3 DIODE=PWR RECT 200V 750MA D0=29 28480 1901=0026

CRS2 19010025 |2 DIODE=GEN PRP 100V 200MA DOe? - 28480 | 140120029

CRSS 19020048 |8 + | DIODE=ZNR 7.32v 2% D07 POw,uw TCes,0u48% | 28uBC | £902-0045

CRS4= - - | ’ o .

CR100 NOT ABSIGNED /

CR101 19010030 |9 4 | DIODE=PWR RECT 800V 600MA DO=29 20480 /| 19010030

CR102 190120030 |9 DIODE=PWR RECT 8004 600MA D0=29 20480/ | 190140030

CR103e .

CR200 : NOT ASSIGNED , . ./ ,

CR201 19050030 * |9 DIODE=PWR RECT 800V 600MA DOe29 2suho | 1901=0030

cR202 190120030 |9 DIODE=PWR RECT 800V 600MA D0=29 28480 | 19010030

CR203 19020178 |8 1 | 010DE~ZNR 100V SX DO=1S PD21W YCm+,083% 20080 | 19020179

CR20Us ' : .

CRU02 ~ ‘ NOT ABSIGNED '

CR403 19010028 |2 DIODE=GEN PRP 100V 200MA DO=? 20480 | 19010025

CRUOG 19010040 |1 1 | DIODE=SWITCHING 30V S0MA N8 DO=3S 20480 | 190120040

cRu0s 190120028 |2 DIODE=GEN PRP 100V 200MA DO=? 28480 | 19010025

CRUObL. . o

CRS00 ' NOT ASSIGNED ,

cRSe1 190240087 |2 DIODE=ZNR 6,49y 5% DO=7 PDW,UW TCB+,029% | 28480 | 190220057

*Indicates factory selected value

"See introduction to this section for ordering information
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Tahle 6-2. Réplacgable Parts

Replaceable Parts

Reference. | HPPart |c| o, Descrioti Mfr .
N A , escription Mfr Part Number
Designation | Number |P|. Y P Code . .,
casoz-\ '
CRO00O : NOT ASSIGNED :
CR60Y | 1902=0216 ] 1 DIODE=INR 7,18V 35X PO®1,5W vc-¢ ouzx 28480 1902=0216
cnooz‘\ 19010025 |2  DIODEWGEN PRP 100V 200MA DQ=7 28480 1901=0025
CROO3w
crR700 | NOT ABSIGNED
CR701 \_ 0861480 s y | orope, seeciaL 28480 | 0861u-851
\ . (INCLUDES MATCHING R-SI8TO07 RS19) -
s | 1450~0866 | 9 1 | LIGHTSIND WHTeTL ,4wDIA BLDReLUG=TERM 91802 | 2910817
o 2110-0043 | ® v | ruse 1.5a 2sov FA8BTeBLO 1,254,2% UL IEC 20480 | 211090043
: " (FOR 11%Y OPERATION ONLY) ,
) 21100033 |6 1 | ruse 752 230V NORMeBLO 1,25%,25 20480 | 2110%0033
o (FOR 230V GPERATION ONLY)
r2 21100014 |3 1 | rpuse ua 250V 8LOBLO 1,23x,2% UL 1se1s | 313000
, 14000008 | 9 1 | PUSEMOLDER=BLOCK 15A 250V 1eFU 28080 1400=0008
J1 NOT ASSIGNED
2 | 125120148 1 1 | CONNECTOReAC PWR HPe8 MALE FLGeMTG 28480 12510148
J3=
. J200 “NOT ASSIGNED
3201 12510011 7 y'-|  CONNECTOR u=PIN F JONES TYPE 28480 125190011
J20¥ 12500083 1 3 | CONNECTOReRF BNC FEM 3GL=HOLEFR SQ=0HM 28480 125020083
J203u :
Ju0o NOT ABBIGNED
Juo1 1250=0083 * |1 CONNECTOR®RP BNC FEM 8GL=HOLE=FR $0e0HM N80 12500083
Juo2 125020083 1 CONNECTOR=AF BNC FEM 8GL=HOLE=FR S0-OHM 28480 12500083
Ju03e '
J%00 NOT ASSIGNED -
Js04 12510070 |8 ) CONNECTORSTEL JACK 3aCKT .2snsnn-oxn 28080 12510070
K101 0490e1198 |8 \ RELAY 3C 110VDCCOIL SA 120VAC 28480 0490=1198
L1 5.40e0072 |3 1 COILeMLD SMM 10X GNBO ,3750%,525LG=NOM 28480 914020072
M301 1120.0134 |8 \ | METER METER,0=200UA 2%,ECGE VIEW 28480 1120=0134
01 185020008 |0 1 TRANSISTOR PNP GE TOe} PDWOOW FTS300KHZ 20480 18500098
02 185020064 0 2 | TRANSISTOR PNP 2N1183 GE TO=8 PO7,5W 01928 | 2n1183
Q3= ‘
Q49 NOT ABSIGNED
‘%0 1850=0064 Q TRANBISTOR PNP 2N1183 GE TO=8 PDu7,%W 01928 2N1183
0S1 1880-0128 |7 \ TRANSISTOR PNP- 2N398B GE YOS PD®230MW 20480 18500128
es2 185650062 |8 ¢ | TRANSISYOR PNP GE 705 PDw1SOMW 28480 1880=0062
Q43 18500062 8 TRANSISTOR PNP GE TO=S PDwm1SOMN 28480 1850m006¢2
Q8ue ‘
6%00 " | NOT ABSIGNED |
9301 1854=0024 |8 1 TRANSISTOR=DUAL NPN TO=77 PDroO0OMW 28480 18540014
0802 1850=0062 |8 " TRANSISTON PNP GE TOwS PDm1SOMMW 20480 18500062
9303 1850=0062 |8 TRANSISTOR PNP GE TO=S PD®1SOMW 20480 18500062
0%04e :
0600 NOT A8BIGNED
0601 185420003 |8 6 | TRANSISTOR NPN 81 70=3% POw80OMA 20480 18%40003
0602 185420003 |5 TRANSEISTOR NPN 81 TO=39 PDRBOOMMW 20480 18540003
603 1854=0003 5 TRANSISTOR NPN 8] TOe139 PDE3OOMW 28480 1854e0003
0604 188420003 |5 YRANSISTOR NPN 81 TOe39 PDOmB0OMW 28480 1854=0003
2608 185420003 | % TRANSISTOR NPN 81 TO=39 PDw8O0OMA 28480 18540003
Q606 18800003 | S TRANSISTOR NPN 81 TO=39 PORSOOMW 28480 1854=0003
RY 06873331 . |2 1 | RESISYOR 33K tox ,SW CC TCw0+705 01121 EB33
R2 . 06901841 2 2 | RESISTOR 180K 10X 1W CC TCw0+882 01121 GBrEUY
A3 , 06872221 7 3 | RESISTOR 2,2K 10% ,SW CC' TCwo+ou7 01121 EB222)
R4 08130030 1 1 RESISTOR 3.9 5X 31 PW TCs0sn80 . 91637 | Cw23ie3WeT2e3R9eJ
.. RS 2100w0317 8 1 RESISTOR=TAMR 2 20X WW TOPwADJ 1=TRN 11236 t15m2We2R0mM
Rb 0757-0089 |4 1| RESISTOR 1M 1% 8w F TCRO4=100 28480 | 07572059
R7e=
RY9 NOT AS3IGNED 1
RS0 06980001 0 1 RESISTOR 4,7 SX ,5W CC TCw0e41 01121 EBUTGS
RS1 0686=3335 |4 1 RESISTOR s;u 8% ,5W.CC YC80+76% on EB333S
RS2 0787-0088 |9 \ RESISTOR 620 2% ,25W F YC304=100 20346 | CS=1/us=TOwb216
RSY . 2100=0194 8 i RESISTOR=YAR CONTROL CP 500 20% LIN 20480 210001514
R84 07870077 |6 1 RESISTOR 1,2K 2% ,2%W F TCmO0e=!00 28080 07570077
RS 068623625 |5 \ RESISTOR 3,6K SX ,SW CC TCRO+64? 01121 EB3628
RS6 0686=1115 |4 2 | RESISTOR 110 SX ,5W CC TC®0+529 01121 EB111S
Re? 068608225 ! 2 | RESISTOR 8,2 Sy ,5W CC TCmO+auT 01121 EBB225
RSS8 068922048 |7 1 RESISTOR 200K Sx 1W CC TCw0+882 01121 GBR0US
RS89 08861115 |4 RESISTOR 110 SX ,SW CC .TCw0+529 01121 | EB111S
“R60 06868225 1 RESISTOR 8,2% 8% ,5W CC TCm0+647 01121 £8822%
Re1 0690=1541 9 s | REsIsTOR 180K 108 4w CC tc-o¢eaz 0112} GB134Y
)

See mtm(lll('tl()n Lo tlm section for ord('rm;, mt(nnmtlon
*ndicates! tucturv selected value
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Replaceable Parts o | | o S S Model 8614A

Table 6-2. Replac‘éable Parts = | - | | .

. Mfr
Reference | HP Part 1C} Description Cod Mfr Part Number
Designation | Nurber ode
Ro2= ‘
R100 , - NOT ASSIGNED ‘ 1
R103 06933301 |9 1 RESISTOR 33 10% 2W CC TCwO+d12 ot121 HB330}4
R102 06874702 0 8 RESISTOR 4TOK 10% ,SW CC TCwoe882 o1t EMUTLY
R103 0687=4741 0 AESISTOR 470K j0X ,SW CC TCm0s882 01121 EBUTUY
R104 0690=3911 1 2 RESTITOR 390 10% AW CC TCw0s529 p1121 oB3911 ‘
R10S 0687=2221 7 REAISTOR 2,2 10% .SW CC TCw0sb4? ot gB2221
R106 0690=3911 1 RESISTOR 390 10% 1w CC TCw0+529 ort21 6B3911
R107 06872221 7 RESISTOR 2,2¢ 10% ,3W CC TCm0oebd? 01131 EBR221
R108 06874741 0 RESIETOR 470K 10X ,5W CC TCm0+882 o111 EBUTUY
R109 07740003 4 1 RESISTOR 27K 10X SW MO TCm0ee250 27167 FPSu8e50e27020K
R110 NOT ASSIGNED
RN 06901541 9 RESISTOR 150K 10% 1w CC TCwie332 o1tas GB15UY
R1L2 06902741 3 3 RESISTOR 2701 10% 1w CC TSw0+882 ortat GBTHY
RI13 06902741 3 RESISTOR 270K 10% tw CC TCw0+882 o112t | GB2TUY
RIS 0690=2741 3 RESISTOR 270K 10X 1w CC TCw0+882 01121 GBaTuL
R11S 0757=0138 0 1 RESISTOR 909K {X ,3W F TCe042100 28480 | 07570138 j
R116 06983545 3 \ RESISTOR 988K 1% ,SW F TCm0+=100 20U80 0698=3345
R117 0760%0023 9 t RESISTOR 150K 11X W F TCm0+e30 19701 MFBCiwT2m1503eF
ﬁ“e‘ '
R200 NOT ABSIGNED
R201 00934701 5 1 RESISTOR 47 10X 2W CC TCwo+d12 01121 KB4 70}
R202 06874741 0 RESISTOR 470K 20X ,5W CC TCw04882 o1l EBuTUY
R203 06BT=4T41 0 RESISTOR 470K 10% 3w CC TC0+882 01121 EBuTUL
RR04 0690=1241 6 2 RESISTOR §120K 10% W CC TCm0+882 01121 581201
R20% 06876831 3 1 REATSTOR 68K 10X ,5W CC TCw0+76S 01121 E86831
n20s. 0690=3941 7 1 RESIBTOR 390K 10% 1w CC TCH0e882 01121 - GB39UY
R207 06873931 ] 2 RESLISTOR 39K 10X ,SW CC TCw0+76% o112y £EB3931
R208 0690=3341 1 ! RESISTOR 330K 10X tW CC TCuo+882 o112t 683341
R209 0690e1201 6 RESTSTOR 120K 10% 1w CC TCm04882 o1i2t GBL24}
R210 0687=474}Y 0 RESTSTOR 4TOK 10X ,SW CC TCs04882 01121 EBUTY)
R211 07580032 9 \ RESISTOR 93K 8% 2% F TCW0e=100 24846 CBel/UeT0a9102ed
R212 2100-0991 u 2 RESISTOR=VAR CONTROL CP 50K 30% LIN 28480 |, 210090991
R213 07610017 3 1 RESISTOR 300K 8X 1W MO TC®04e200 28480 07610017
R214 0687=2241 ! 3 RESISTOR 2204 10% ,5W CC TCw0+882 01121 £EB224)
R21% 2100=2140 9 1 | RESISTORWVAR DUAL SKwe10XeCC SK=10XeCT 20480 21002140
R216 2100=0028 8 3 RESISTOR=VAR CONTROL CCP S0K 10X LIN 28480 210020028
R217 21000028 s RESISTOR=VAR CONTROL CCP 50K 10X LIN 26480 21000028
R218 2100=0029 9 y | RESISTOReVAR CONTROL CCP 250K 10% LIN 28480 2100=0029
R219 21000028 8 RESISTOR=VAR CONTROL CCP 50K 10% LIN 28480 210020028
R220 2100=0399 A ' RESTSTOR ELEMENT 100K) Ww 20480 21000399
(HEPELLER POT)
R221=
R223 NOT ASBIGNED
R224 06872201 1 RESISTOR 220K 10X ,%W CC TCwoeB82 01124 EBR2u1Y
R22%e ‘
RU00 NOT ASSIGNED
RUO1 0687=1041 7 1 NESIBTOR 100K 10X ,5W CC TCw0eB82 01121 EBLOUL
R402 06873941 0 1 RESISTOR 390K 10% ,3W CC TCw0+882 0121 EB39UY
RUO3 06876891 7 1 RESISTOR &,8M 10X ,5W CC TCw0#1000 01l £EB6BS3Y
RUOU 06873931 8 RESISTOR 39K 10% ,3W CC TC80+765 oi12t EB3O3L
RUOS 0687=10%1 9 3 RESISTOR 1M 10% ,3W CC TCm0+3000 oi1al EB1051
RU0o 0687210%1 9 RESISTOR {M 10X ,BW CC TC®001000 01121 £B1051
R4GT 0686=072% 8 2 RESISYTOR 4,7K 8% ,SW CC TCe0+b47 01121 EBUT2S
R4S 06931531 3 N RESISTOR 18K 10X 2W CC TCm0eTeS 01121 MB153)
R4S 0686x1345 2 3 RESISTOR 130K SX ,SW CC TCe0+882 01121 EBY 548
R410 2100=0991 4 RESISTOR=VAR CONTRAL CP Sok 30X LIN . 284Bo 11000991
Rty 0686=75%3% 4 1 RESISTOR 78K 5X ,8H CC -TCe0+765 011, £37835 ' o ’
R412 06874731 8 { RESISTOR 47K 0% ,5W CC TCw0+768 o112t EBUT S
RU13 2100=3798 5 2 RESTHTOR VAR TOOK =100 LIN 0L.H00W 28480 2100=3798
Ru1Y 0686e472% 8 RESIBTOR 4,7K 8% S CC TCw0+04? 01124 EBLTRS
RutSe
RG1Y? NODT ASSIGNED
Ru1S 0687-8221 |9 2 | ResISTOR 8,2K 10X ,W CC TCmOs647 01121 | Eeb32ay
RU19 06878221 9 RESIBYOR 8,2K 10X ,5W CC TCo0esu4? 01121 ERB221
" R420 21000093 7 t RESISTOR=VAR CONTROL CP 26K 20% LIN 28480 21000093
RU1 068752211 5 1 RESISYOR 220 10% %W CC TCm0+529 01128 E82211
RU22 06874721 6 1 RESIATOR 4,7 10% %W CC TCs0+047 01121 EBuT21
R423= '
RS00 ‘ NOT A8SIGNED _ ‘
RS04 210037498 5 RESTSTOR VAR 100K Pl LM DL, H00W 28480 2100=3798
RS02 U6aTe=1061 1 1 RESISTOR 10M 30X ,5W CC TC®0+10%9 o111 EB1061
R%03 07570344 |0 2 RESISTOR 1M 1% ,25W K TCE0+=100 20846 CSwl/UnTmi00lwF
" RS04 2 . 07870344 |0 "RESISTOR IM 1X ,2%K F TCR0+=100 2u8G4b | CSel/UeT01004eF
- RS05 : 0758=0006 3 ) RESISTOR 10K 5% ,2%57 F TC®0e=100 24848 CBwl/UeTOml002w]
" RS06 |.,075820008 3 : RESIBTOR 10K 5% ,25% F TC80+.100 24846 CS5el/UeT0el002e]
RS07 07580019 ] ? RESJITOR 38K 3% ,2%W F TC#0+=100 26546 CSwl/UaT0e1802eJ
RS08 " 07580019 8 "o | RESISTOR 18K $% ,2%W F TCa0+=100 20846 CSel/UwT0elB02%J
\.\ 8 ,
L. - T - Y
P See introduction to this section for ordering informittion
o ¥[ndicates factory selected value e
6-6 o | .
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‘Model 8614A

~ Tahle 6-2. Replaceable Parts

Replaceable Parts

| C o Mfr '
Reference | HP Part 5| Qty Description d Mfr Part Number
Designation Number , ] Code .
R$09 0690=1541 |9 RESISTOR 150K 10X tW CC TCW0+882 ot1as | GBL3d
RS10 0687-1031 | S 2 | REsIsTOR 10K tox ,5W CC TCwO+7e8 ottar | €EBtoM
RS1 Y 0AB7=3311 |8 s | RESISTOR 330 10X ,SW CC TCW0+829 01121 EB3311
RS12 0686w3048 |3 1 RESISTOR 300K S% ,SW £C TCw0+882 01121 | EB3O4S ,
R%13 0757-c338 |2 1 RESISTOR 1K 31X ,2%W F TCE0ew100 20546 | CBe1/UeT0ei001eF
RS14 0698=4039 |2 1 RESISTOR $2,3K X ,$W F TCwuse100 20080 | 06984039
RS1S 0698+3842 | 0 1 RESIBTOR 2%,8K 1X ,SW F TCw0+e100 28080 | 069803842
RS16 0757=1030 |3 1 RESISTOR 26.7K 1X ,SW F TCu0se100 28480 | 0Y87e1080
RS17 06873311 |8 RESISTOR 330 20X ,S5W CC TCm04529 01121 £83311
RE18 06901541 9 RESISTOR 150K 10X 1w CC TCm04882 01121 681841
RS1Y# 06871288 |7 \ RESISTOR 12K 10% ,3W CC TCwQ+763 01121 | EB123)
RS20 O o
R600 | NOT ABSIGNED . A "
R6O1 0087-3311 |8 RESISTOR 330 $0% ,5W CC TC®0+529 01121 EB331L
R602 068bw1345 |2 REATSTOR 130K SX ,SW CC TCs0+882 = 01128 EB1345
R6O3 0L8be1345 |2 RESISTOR 130K %X ,5W CC TCw04882 01121 £B1348 ,
R&04 0687=10%1 | 9 RESISTOR 1M 10X ,5W CC TCw0+1000 01121 £B1051 ,
R60S 0752-0003 |0 1 RESISTOR (K SX ,28W F TC80en190 208Ub [ CSe1/4eT0e1001e]
R606 210020235 |9 1 RESISTOR=VAR CONTROL CCP SK 20X LIN 28480 | 21000235
na07 0687=6821 1 1 RESISTOR 6,8K 10% ,3W CC 7Cs04647 o112t | EBes2)
R608 0690=1841 2 RESISTOR 180K .10% 1w CC TC#04882 ona GR18UL
R609 068722041 1 RESISTOR 220K 10% ,5W CC TCw0eB882 a1l EB2241
R610 0687=1521 8 ' RESISTOR 1,5K 10% ,SW CC TCWO+647 0t EB1521
Ro11 075820046 |1 { RESISTOR 6,2K S% ,25W 7 TCmO0+=100 US4 | CBel/4eT0=6201mJ
RH12 07580009 |6 ' REZISTOR 6,8K X ,23W F TC80+=100 ‘ 20846 | CSe1/useTOm0B01rJ
R613 071320007 |6 \ RESIOTOR 20K 93X %W MO TCe0+=250 27167 | FPSeSe2s0e2002<J
R614 2100=089¢ | 8 2 | RESISTOR=TRMR 18K SX WW TOPeADJ 1=TRN 28480 | 2100w0898
R615 2100=0896 |8 RESISTOR-TAMR 15K SX WA TQP=ADJ 1=TRN 28480 | 21000896
Rb16 0758=0012 1 2 | RESISTOR 12K 5% ,25W F TCe04=100 28480 | 07%8=0012
Re1? 0758=0012 1 RESISTOR 12K 5% ,23W F TCu0¢=100 28480 07580012
Rb18 0758=0002 |9 2 | REBISTOR S60 8% ,25W F TC®0+=100 24546 | CSel/4eTeS6iey
R619 07580002 |9 RESISTOR 560 5% ,25W F TCe0+e100 20848 | CSel/deT0e561=J
R620 2100~0898 |0 2 | RESISTORTRMR %00 SX WW TQP=ADJ 1eTRN 28080 | 2100-0898
R621 2100=0898 [0 RESISTOR=TRMR 500 $% WW TQPeADJ 1=TRN 28480 | 2100+0890
R622%
R699 NOT ASSIGNED
1
R700 0687=1031 5 REBJBTOR 10K, 10X ,SW CC TCw0+765 01121 EB1031
RTY 08390020 3 1 THERMISTOR DISC 100=0HM TCwal, 4X/CoDEG 28480 | 083920020
1) 31010042 |9 1 SWITCH=PB SPST ALTNG 1,5A 230VAC 20480 31010042
82 31010033 |8 1 IWITCH=OL DPDTSTD SA 125VAC/DC SLDR=LUG | 28480 31010033
53 3011153 |5 2 | SWITCH, PUSHBUTYON 28080 31011153
Sue
8200 NOT ASSIGNED
8201 31011183 |8 | SWITCH, PUSHBUTTON 28480 31011193
3202 31020009 |0 1 SWITCH=BENS SPDT SUBMIN 54 230VAC 28480 3102=0009
82038~
8400 NOT ABSIGNED : 4
8401 31010043 [0 4 | awiTCHiIPUBHBUTTON CPDT 28480 310190043
2402 31010043 |0 SWITCHIPUSHBUTTON DPDY 20480 310120043
8403 3013043 |0 SWITCHIPUBHBUTYON DPDT 28480 31010043
8404w
8600 : NOT ASSIGNED .
8601 31010043 |0 SWITCHIPUSHBUTTON DPDY 28480 31010043
" 9100=0176 |4 1 YRANSFORMER=POWER TRANSFORMER=POWER 20480 910020176
Vi 1950=0020 0 1 YUBEELECTRON 6BM& KLYSTRON 14830 6BMb
va-
V100 - NOT AB3IGNED :
V101 1921=0014 1 2 TUBE=ELECTRON 7233 TRIODE 33173 7233
V102, 19210014 1 TUBE=ELECTRON 7233 TRIODE 33173 7233
V103 19320030 4 2 | YUBE=ELECTRON 12AX7A TRIODEwDUAL 01928 12AXTA
V104 1932=00%) 4 YUBEELECTRON 12AX7A TRIODEwDUAL 01928 12AXTA
v108 19400007 2 1 TUBEELECTRON 0B2 DIODE=V RGLTR 94151 082
ViQbe
V200 NQT ABSIGNED
V201 19230030 s y | TUBE-ELECTRON stLs PENTODE 9411 oClL6
V202 194007201 6 1 TUBE~ELECTRON 86514 DIODEeV RGLTR 01928 | %6514
V203 1923~0046 3 1 TUBE-ELECTRON 8EJ7 PENTOOE - 28480 19230006
vaos 19210005 0 1 TUBE=ELECTRON oG4 TRIODE 01928 | eCu
V20Se B :
VEO0O NOT ABSIGNED
V401 19320042 8 \ TUBE=ELECTRON 12AT7 TRIODE=DUAL 33173 12ATY .
VU02e : K
Vs00 NOT ASSIGNED i
VSo0y 19210015 |2 2 TUSEwELECTRON 8056 TRIODE 941%) 8056 VY
VS02 1921=00t5 |2 YIBE=ELECTRON 80%s TRIODE 94153 8086

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

)

o, . "

 Table 6-2. Replaceable Parts

. Model 8614A

ferer ' o _ Mfr , '
~Reference HP Part g Qty Description Cod Mfr Part Number
Designation Number , ode | o
w1 81200078 | & 1 | CABLE ABSY 18AWG 3eCNDCT BLKwJKT 20080 | 812000078
XV101 Sougeout? | 4] 2 | S0CKET MOLDER, 9ePIN 20480 | S0u0e041?
XV102 - 50400417, | 4 SOCKET HOLDER, 9ePIN 20480 | S0u0e0ut?
XV103 120020062 . |1 s | SOCKETeTUBE 9=CONT DIP=8LDR 28480 | 1200.0062
V104 120020062 |1 SOCKET=TUBE 9=CONT DIPeBLDR - 28080 | 1200=0062
XV10S 1200-0033 |0 3 | SOCKET=TUBE 7eCONT DIP=S$LOR 20480 | 1200-00%3
XV10b6= :
XV200 NGT ASSIGNED , o
XV201 1200-0082 |1 SOCKETeTUBE 9=CONT DIP=8LODR 28480 | 1200-0062
XV202 1200-0083 |0  SOCKET=TUBE 7=CONT DIP=8LDR 20480 | 1200~00%3
XV203 12000062 |1 SOCKET=TUBE 9eCONT DIPSLOR 20080 | 1200=0062
Xv204 120020083 |0 SOCKETTUBE 7=CONT DIP=BLOR 20480 | 1200200%3
XV20Se : :
XV400 NOT ASSIGNED ‘ _
XV40§ 12000062 |1 80CKETeTUBE 9«CONT DIP=8LDR - 23480 | 1200e00062
XVU02e :
XV500 NOT AS31GNED
Xv301 12000086 |9 2 | soCKETeTUBE S=CONT ESes8 DIP=SLDR 20680 | 120020086
xv802 120020086 |9 SOCKET=TUBE SeCONT ES=b3 DIP<AiOR 20480 | 12000086
MISCELLANECUS PARTS |
S0U0=0201 |4 1 | BEZELSCOUNTERCATTENILIGHT GRAY 20480 | %04020201
$040=0202 |9 1 | BEZELICOUNTER(PREG)LIGHT GRAY 20480 | 5040%0202
08614299 |S 1. | caBLE, asY 2 20080 | 08614e299
08814mb26 |2 1 | cAP, UNCAL RF POWER OUTPUT 20480 | 08614=6206
08614=605 |7 1 | CAVITY ASSEMBLY 28080 | 0B414=0605
08h14=623 |9 "t | caBLE assEMBLY 20480 | 08614023
92400007 |6 1 | CONTAINER, DESICCANT 28480 | . 92400007
12500140 |9 1 | BoDYeRF CONN SERIES N} BULKHEAD 20480 | 1250=01464
710020091 |0 1 | COVER, KLYSTRON 28480 | 7100-0091
, 08b1uebl2 | 6 1 | PAN ASSEMBLY, INCLUDES BLADE 20480 | 0Beluent?
3160=0030 |9 | PAN BLADE ,SeTHK 2,75e00 ,128e1D 20460 | 3160-0030
0510=0123 |1 i | RETAINERwPUBH ON RECT EXT ,312=IN=DIA 20480 | 0%10=0123
03700050 |5 t | KNOB RNDgSLK1,373DICRANK SPINNER 28480 | 037020050
120000003 | 8 t | INSULATOReXSTR ALUMINUM 28480 | 1200w0043
oRs1dentl |'S i | INTAKE AIR CLIANER ABSEMBLY 20480 | OBoldestl
0370.002% |4 y | XNOB RNDJBLKIFOR ,250 8HFTI, 750D 29480 | 0370+002%
, (INT, SGUARE WAVE, ALC
0370=0026 | t ‘| xnoOB RNDIBLKIFOR ,250 3HPTI1 AROY,7800 20480 | 0370-0026
0370-0349 | 3| o+ 1| NOB=CRANK 1,628 IN OD1 ,250 IN DIA 28480 | 0370=0149 \
5000~0237 |2 1 | LABELIALL 20480 | S000%0237
S000=0244 |1 1 | uaseLarm "28480 | so000ec24u
$000=0245 |2 1 | LABELIPULSE 20480 | S000=0248%
50000246 |3 + | LABELISGUARE WavE 20480 | S000=0246
5000=0247 |4 1 | LABELIRF 28480 | 'So00e0247?
S000-0208 |58 1 | CABELSLINE 28480 | 000-0248
'5000=0249 b 1 | LABELIAM 28480 5000»0249
08614604 ] . 1 LEVELER ABSEMBLY, INCLUDES CABLE 28480 0861 Ued0d
08614=506 |8 1 | LEVELER CABLE ABBEMBLY, RF 20480 | 0B614=e0b
08614624 |0 1 | LoE PASS FILTER KIT 20480 | 0861Geb24
08614eb22 |8 1 | LoW PANS FILTER ABSEMBLY 20480 | 0Bbldes22
08614800 [ ® y | maInTENancE vooL KIT | 76480 | 0861u=800
(OPTIONAL)INCL1#23 OPEN END WRENCH ‘
: (7/162HEX WRENCH(9/6U4)HEX WRENCHWPLIERS
086104613 |7 1 | PROBE ASSEMBLY, CAL & ALC 20080 | 0Bb1u=s1l
0861Um=b18 |8 t | PROSE ASSEMBLY,UNCALIBRATED OUTPUT 20480 | oBelumbti
08b61u=bt9 |3 1 | WIRING HARNESS, BRANCHED (AC) 20480 | 086tu~el9
086142620 | & t | WIRING WARNESS, BRANCHER (OC) 20480 | n8b1ues20
1400-0090 |9 1 | WasWERsRUBBER 3,80 00 < 00000 | 08D
2110=046% |8 1 | ruseEnOLDER cAP EXTR P8Ty BAYONEZT) 204 20480 | 2110=046%
C2110-0487 |0 1 | WUT-HEX 17228 THD 0,688 A/P : 75918 | 903070
2110=0470 |8 i | FusEM-LDER BODY EXTR P8T) BAYONET) TND 75918 | 348003010
0340w0822 |6 1 | INSULATORePLG=BSNG TFE 28480 | 03u0-0822
3050=059) | & t | WASHERFL NM 174 IN ,238=1NsID 28480 | 30%0=059)
7120-0162 | & 1 | LABEL,WARNING#NAZARDOUS VOLTAGE" (LARGE) 20480 | 7120e062
71204298 |6 1 | LABEL,WARNING#HAZARDOUS VOLTAGE ALWAYS 20480 | 712000298
PRESENT" | x
\ . .
71205087 |6 i | LABEL,WARNING®7O PREVENT ELECTRICAL BHOCK | 28480 | 71203087
! \
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| Model 8614A S - S S o Replaceable Parts
~ “Table 6-2. Replaceable Parts
Reference | HPPart (c| q4 ‘ Descripti o | Mfr e AL
: AR ‘ escription ] . Mfr Part Number
Designaticn Number |P Y| _ hi p‘ ~ | Code R
A , , CABINET PARTS \ ‘
1 5060=0732 8 i SIDE FPAMZ ASBY ' 208480 S060=0732
‘ 0590-00%3 K | NUT=GHMETeJeTP b6e32#THD ,EenD 8TL 28480 0590»0053
H OﬂblU-QOQ ] 1 FRONT PANEL ‘ . X 20480 08614=009 :
‘ 28%30=0u11 0 ] SCREW=MACH 832 2 3715eIN= G 82 DEG . 00000 ORDER BY DEQCRIPTION
3 5060-0763 |3 i | HANDLE assyesioz o | asuso | s0e0=0763.
4 S040=0766 .. |8 1 HANDLE ASSYSRETAINER(LIGHT GRAY) o 20480 | S060=0766
25500013 4 1 BCREWsMACH’ 8#32 «J12=INeG PANeHD=PHL, 00000 ORDER By DESCRIPTION
-] . %5000=07067 9 1 FOOT ASBYEIPM - ‘ 28480 S060=07¢7 C
[ 109000030 61 1 TILY STAND 3Je]NeW 13,75=INeQA=LG 88T : IBQOOf 1470=0030
7 5000-00%2 |9 ¢ | PLATESFLUTED ALUMINUM ‘ ‘ “asuto | 5000=0052
8 506020779 9 3 KITERACK MOUNY, SH(LIGHT GRAY) C 28480 5060C775
9. . COVER, 8IDE '
5000=0738 8 1 COVERJREAR B8IDF PLATE{LIGHY GRAY) ' 28480’ 500020738 )
50000739 9 1 COVERIFRONT SIDE PLATECLIGHT GRAY) 28480 5000=0739
2370+0020 | ] OCFEN-MACH =32 188=INsLG 100 DEG 00000 QRDER B8Y DESCRIPTION
10 $060.0740 8 1 COVER ASSY1TOP 16L(BLUE GRAY) 28480 5060=0740 .
‘ 23700021 2 e SCREWeMACH 6032 403§-XN-LG 100 DEG 00000 NRDER BY DEBCRIPTION
B! 5060=07%2 N 1 BOTTOM COVER ASSYiiblL PM{LIGHT GRAY} 28480 50600752 .
) 2370=0021 e SCREWMACH 632 JUIBeINeLG 100 DEG 00000 ORDER BY DESCRIPTION
12 | CETY T4 4 1 REAR PANEL ' 208480 08614e04
25150017 [ Rl SCREWMACH 832 ,25=IN=LG PANmHD=PHL 00000 ORDER BY DEACRIPYIOM

t

See introduction to this section for ordering information
*Indicates factory selected value
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\ Yable 6-3. Code List of Manufacturers. S C
Mir - Manufacturer Name - ~ Address Zip Code |
Code = - - N ' \ L
v . [
00000 ANY SATISFACTORY SUPPLIER . S - : N o ,
01002 | GE €0 INDUSTRTAL & PUWER CAP DEPT ' ‘ : WUDSON FALLS  NY ‘ . 12839
01121 | 'ALLEN=BRADLEY CO ‘ v , MILWAUKEE Wi ’ 53204
01928 | RCA CORP 801 IN 9TATE DIV , ‘ ' SOMERVILLE _NJ 08876
03%08 | " GE cO SEMICONDYCTOR PROD DEPT ! : SYRACUSE NY : 13201 -
11216 | CT8 OF RERNF INC ; : BERNE IN 4e711
14830 | RAYTHEON CO 8PL UeWAVE DEVICES DIV’ WAL THAM MA ‘ 02154
19701 MEPCO/ELECTRA CORP ‘ , ' MINERAL WELLS  TX - Y6067
‘245u6 | CORNING GLASY WORKS (RARADFNRD) ‘ ' : HRADFORD PA . 16701
27167 | CORNING GLASS wORwS (WILMINGTON) C WILMINGTON NC ' . 28401
20080 | HEWLETT<PACKARD C0O CORPORATE HQ ' PALO ALTO CA 9430
33173 ] GE CO TUBE NEPT : ‘ . : : OWNENSBORO KY 42301
_ Se2m0 | SPRAGUE ELECTRIC €O . ' NORTH ADAMS MA ‘ ‘ 01247
72:36 | ELECTRO MOTPVK CORP SUB TEC : ‘ WILLIMANTIC cT. 06226
75915 | LITTELFUSE TNC : . DES PLAINES I 60016
91617 ] DALE ELECTRONTCS TNC , : coLUMBUS - NE 6860Y
91ane | INDUSTYRIAL DEVICES INC : : ‘ENGEWATER N, 07020,
Quiny | .GTE SYLVANIA FLEX COMPONENTS GPNUP : , WAL THAM MA 0R1%4
L)
\
1
]
\
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" Model 8614A

1

Q}{ANGE J: Page ,5‘13, Paragraph 5-48, Stép d"and Page 5-—14, Paragraph 5-49, Step h,

8 Tarb e ribmentes B Afarring tn Tienre A28 and Paracranh 5-78. "






SERJAL PREFIX OR NUMBER

... APPENDI
NG S ‘

BACKDATING
MANUAL CHANGES

Model 8614A .
Signal Generator co

Make all backdating corre<iions in this manual according to changes below.

MAKE MANUAL CHANGES SERlAL’.PREF."I.’L OR NUMBER MAKE MANUAL CHANGES

A through R~

331- 511~ J through R
343- B through R | 548- K through R

351~ C through R 543-“be10w 01350 L through R

408- | .‘D( through R ~ 748-below 01859 M througﬁ R

411- E through R 749-below 01990 N through R

424~ F through R 749-below 01950 0 through R

434- G through R 749-below 02000 P through R

448- H through R 815-below 02100 QR |

501- I through R | 815-below 02201 | R

CHANGﬁl A R109 is a 27K -ohm, 4-W3iatt resisto.r. The 4—wz1tf rating is very close to operating power

and should be changed to a 27K-ohm, 5-watt resistor (listed value Table 6-1) if replacement:
_is ever necessary. : ‘
CHANGE B Figure 2 (see Change F): Delewo Ll, connected in series with capncibr C4 and switch S3

(see Note 1):

ik
5

!Wﬁ&'fﬁ%%

(replace with a short circuit).

Table 6-1, Page 6-4, ,
Delete: L1

“Table 6-2, Page 6-14, a |
Delete: HP Stock No. 9140-0072 ' i

NOTE 1

Some 6BM6 klystrons were manufactured with a low-beam curreni char-
acteristic. . These low-beam current klystrons would sometimes fail to
start oscillating between 1500 MHz and 1600 MHz when the 8614A RF -
button was depressed. 'Yhe following modification of your 8614A will
provide reliable starting of osciilations. |
- 1) Move lead between »athocle of klystron V1 and center conductor
on S3 to OFF side of 83; i.e., toward instrument panel.

2) Connect L!, a 5-mH inductor between OFF side of S3 and center
conductor terminal of S3.-

, 3) Do not make deletions as specified above for change B.

i-1




~Appendix - I - o - Model 8614A

Ww

CHANGE C: 'Wiring of FM-input circuitry has been accomplished as shown below.
| A I -320v | | .
: R ~ (REG) | | o -
,‘.'"“l ?
| | | ‘—_L *L c206 - o
- : -1 0.l e -
S o201 | 3] 4] '
o 1 ExT FMl [0 [H- C
‘."\/" B L.!—N_E.l.J_T_‘ 2 ) 5 ’
o ' -+'R220 )
; J202 i : ‘
: €207 i ;o
FriINPUT| oz g
N (. .
7 : +IN- -
1 gheaa 4 |
Q220K o ' : |
| S v : '
. s .ob . ) * . Y , / i :1' g ' vy
e L "KLYSTRON o VA
L ) ' REPEL.LER .jw Co a“y‘ .
CHANGE D: Probe Carrlage Assembly (HP Stock No. 08614 265) ;supports th(, W1per ﬁnge:s i the ca\rlty

assembly Should the need arise for replacement of Wlpe) fingers it. is recomn.ended that
the instrument be returned to the Hewlet; Packaxd Company or your local Sales and oervme
Office and the entire Probe Carriage Assemhlv be replaced w1th the new versmn (HP Stock
No. 08616-218). | ~

CHANGE E:, Table 6- 1, Puape 6-T7, ‘ ' .
' ) R614 'md R615: Change from HP Stock No. 2100 0&96 to 2100 0409 R: var ww LIN 15K
ohm 20% 2W
R620 and R621: Change from HP Stock No 2100 0898 to 2100 0410, R ar ww LIN 500

ohm 20% 2W o G R AR

o S . ) . ‘

Table 6-2, Page 6- 14 A S - o i
Deletz: HP Stock No. 2100-0896 \ - ¥ f’
Deleie: HP Stock No. 2100-0898 | |

" Add: HP Stock No. 2100-0409; R: var ww LIN 1‘.)K C/hm 20% 2W; Mir 28480 Mtr Part
No. 2100-0409; TQ 2 ' DRERY

" Add: HP Stock. NO. 2100-0410; R: var ww LIN 500 oh\m 20(7) 2W; Mft‘ 28480; Mfr Part
No, 2100-0410. TQ 2

Y

CHANGE F: . Pag,e 1- O Flgure 1-1,
: The 8614A picture is in error; the physmal posmon of the "AM" and ""FM" buttons is
reversed. | , . ;

Section III, Figures 3-1 thru 3-8, -
The physmal position of the "AM" and "FM'" buttons and thelr reSpectlvo mput BNC |
connectors is reversed o \ | , L |

Flgure 5-21 and Flgure 5-24, ngh—Voltage Board (A100),
Replace with component locatlon and test point picture, Figure 1 (shown in th1s Appendxx) '

Figure 5-7, High Voliage Test Foint Location,
Delete test points 1 and 2 anu C205. Note that test pomts 1 and 2 and C205 a. e shown in
Figure 1.

Figure 5-22, High-Voltage Power Supply, -
Capacitor 0205 is shown to be located off the circuit board. It should be shown to be within
the circuit board outline: electrical connections are unchanged. |
Resistor R212: Change from 50K to 20K.

i-2 .
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BT »"["? f ‘,‘s&"')"";.,s :
. fo Ml e
vog -
@ Vw4
e i N o
i W&%ﬁm&wﬁmﬂmm st
.’ . ; < < ' '
: R403 R3 © @ Q 80 " 8 R407 R409
| CR2 o ¥0 I3 Y
"1 R404 CR3 Q02 x o R410 :
T CR4 « ©
: : ' R4I9
i ‘ R414 R4I1
( ' : R207<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>