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Title & Document Type: 8746B S-Parameter Test Set Operating and Service
Manual

Manual Part Number: 08746-90007
Revision Date: August 1971

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

Agilent Technologies


http://www.agilent.com/
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CERT!FICATION

i Lo L ]
- . " . . .
! * o \‘ . v iy

" llewlett Packard. C ompanv (erlzjle.s that- this /)mdmt met its publlshed ,/,wufu at'ons at the time of

shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable ts the United States National Burcau of Standard — to- the extent allowed by the Bureau'’s
* calibration )‘aulitv. and !o the (ul:branon /aczl:tws of othes Intvrnanonal .Standards ())gamzam)n‘
“members,

e . WARRANTY !
This llcwlc,tf Packard mstrumcnt prodm.t 18 warrantcd agamqt dclccts in matcrml and workm.mslup
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard (om-
pany will, at its option, UlthCl‘ rcpdn or replau, prodmts whlch prove to bc dcfu.twu

For warranty service or repair, this product must be rcturnud to a service t.luhty dcsig,n.ntut by HX..
Buyer shall prenay shipping charges fo HP and. HP shall pay shipping charges to return the product to,
Buyer. Howevcr Buycr shall pay all shipping (hargcs duities, and taxes-for products returned o HP:
~from anothcr country o , . o ' , j -

o MP warrants thlt its softwarc and firmware dcsxgnatcd by HP for use with an instrument will execute

its programming instructions when properly installed on that instrument. HP does not warrant tlmt the
opcmtlon ot the instrument, or qottwarc or tlrmwarc will be unmturruptcd or crror free.

_LIMITATION OF WARRANTY S

The foregoing vvarranty shall not-apply to defects rcsultmg from improper or nmdcquatu mairntenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modmwtnon or misusc, opcmtmn
;’nutsme of the cnvnronmcntal spcuﬁuatnons for the' product, or nnpropcr site preparation or main-

" tenance, ‘ /.

NO OTHE R WARRANTY IS EXPRE Si/l'D OR IMPLIED. HP SPE ("H(“ALLY DISCLAIMS THE IM-
- PLIED WARRANTIES OF Ml..RCHANTABlLlTY AND FITNESS FOR A PARTICULAR PURPOSE,

l«xcwswr REMEDIES | | L SRR

THE REMEDIES PR \OVIDE l) HEREIN ARE BUYl*R’g S()Il AND l‘X( LUSIVE. REMEDIE S lll’

" SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, 'SPL(“EAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRAC'I TORT, OR ANY OTHER LEGAL
THE ()RY , , .

) )

b | | ASSlSTANCE" o

)

Product maintenance agre emems and other cusmmw asslstam ¢ m,rrewnents are tll’(ll[(lh/(’ for Hewlett-

. l’ackard products.

For any as.szstame umta(t vour -nearest Ilewlut-l’ac kard ba[cx ad Service Office. Addresses are
prowded at the back uf this manual, : R L
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" is'the Operating Information Supplement wh‘lch is-
ﬁnualx
Figure 1-1 shows all of the equipment nox;mally-
supplied with the instruraent. for the standard -
Model or Option 001 or 002. Table 1-1 m the
. 'manual is thP Table of Rpeuhcatlons

~ Model 8746B

1. INTRODUCTION* |

|

[

. l

- 1-2. Thls manual contains all mtormatmn reqmred \
" to ‘install, operate, test, adJu’st and service the -
'Hewlett- Packard Model 87468 S-Parameter’ Test
Set. This: section covers instrument identification,

description, options, accessories, specifications and
other basic information. Included with this manual

a reprint of ‘the first three sections of this

‘ 1 3 |NSTRUMENTS COVERED BY MANUA'L
1-4. The Model 87468 b-Parametox Test Set car-

ries a nine- dlglt and one-letter serial number. The

- first four digits form the serial prehx number. The

last five digits' of the serial number form the

ment

1-5 Thls manual is dlrectly applmable to mstru'

ments with Serial Prefix numbers the same as those

listed on the title page. For instruments with Serial
Preflx numbers lower than those listed on the title o

page, refer’ to Sectlon 'VII. Important information

- for correcting errors, and for adapting the contents

of this manual to’ cover mstrumonts manufactured
after the printing of the manual; is provided in a
yellow, Manual Changés supplement inserted under

" the front cover of the inanual. These supplements
~are keyed to.the manual’s print date and part
" number, both of which appear on the title page,

and they are revised'as often as necessary to keep

the manual ‘current and accurate, To maintain the f
as ourrent and accurate as .possible,

manual
Hewlett-Packard recommends that you periodically
request the “latest Manual' Changes ‘supplement.

Complimentary copies ‘of these supplements are

available' from all Hewlett»l’ackard offlce

;\,

. 1 6. For mtormatlon cohcerning bé‘rlul number

prefixes not listed on the title page or in.a.Manual
Changes supplement, contact the nearest Hewlett

" "Packard office. : e A

IR
[N

1-7."OPERATING lNFORMATION
SUPPLEMENT | R

18. Packaged with this bésié manual?"‘is an Opera-

ting Information Supplement which is a reprint of

the first three sections of this manual. This, sypple-

sequentlal suffix, unique to each md1v1dual mstru—

set with front-panel
~ contact-closures. Figure 3-4 is.a diagram of the RF -
~ circuits for the btandard 8746B.

i NE ) AN e
Y ,',// P \ K ‘)

bk ‘ i e
D | - I LRI SR
o R RN

1. General Information

o Sy R IO |
L SEUT f; et et .‘\3

/'GENERAL INFonMATmN R S

ment should stay with the instrument for use by “

the instrument, operator Additional copies may be
ordered througih your local Hewwtt Pac kard offlce

1 9. TABLE OF SPECIFICATIQNS

1-10. Complete spemfuatlons are hsted in Table

< 1-1. Th(*se spenfl('atlonb are the performance

standards ‘or limits against which- the instrument. -

may be. tested. Use these limits when testing for'
incoming inspection ‘or at any time, the perform

. \

ance of the instrument is in queqtlon

1-1‘1 SUPPLEMENTARV OPERATING

CHARACTERISTICS

1-12. ’I‘able 12 lists supplomontary operating
characterlstl(

but are in¢ luded for the. mformatlon of the user.
\ ,

1-13. RECOMMENDED TEST EQUIPMENT

1414 ’I‘able 1: 3 hstb recommendvd test oqunpmont -
. for performance
maintena‘hce. . i

testing, troublebhootmg and

1415, DESCRIPTION

1416 The HP Model 8746B S- Parameter Test Set b

circuits - for
measuring all. four s-parameters of an active or '

passwe two- port device from 0.5 to 12.4 GHz. The

conmms the necessary ' microwave

Model 8746B is designed primarily to'be used with

the Hewlett-Packard Model 11608A l‘m%lstor Fix-.

ture. However, mmsurements on other microwave
~ devices may also be made by inserting the neces-
~sary coaxial line-lengths in the rear panel reference
line. The Model 8746B is used with a compatible

 phase-amplitude ratio indicator, such as-the HP

Model 8410A Network Analyzer or Model 8405A
Vector Voltmeter. Measuring circuits for each

's-parameter are automatically set, with front- panol '

pushbuttons or. with remote- contact” closures.
Attenuation of the incident. RF signals can also be
pmhbuttons or remote

'B 17 OPTIONS

1 18 Flgure 3 5 is a dlagram of. tho RF Lll‘CUltb forif/‘"
Optlon 001 ‘and Option 002. The main difference -

in the instruments contammg an option is that the

input and output Cdbl(‘b gomg ‘to the sw1tch trees -
T ' 11

These values are not specifications;
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have been mterchanged Optmn ()02 al.so removes
the 10-dB attenuators in the port couplers to

mcrease the s‘gnal level at the test port

119 0ptson001 o

1 20 The HP Model 87468 Option 001, has a

signal level. at the test port that is 10 dB hxgher
~than the standard mstrument for -the same level of
RF 'power into the test set.

mlxerb

\
i

| 21 Optuon 002

- 1-22. The HP Model $7468, Optlon 002, has a
| qxgnal level at the test port that is 20 dB higher

“'than the standard instrument for the same level of

" RF power . intc the test set. This nption is usually

‘used for automatic measurement oi large-signal

parameters or large dynamic-range ‘measurement.
This.option is normally limited to use in automatic
source-tnatch’ and
in this

measurement systemb since
return-match spemflcatums are degmde

0

1:23. ACCESSOPIi:SSUPPLIED”
- 1-24. t'a(,k-mountmg kit, a power cablo (HP Part,

‘No. 8120-1348), a reference. line coaxial cable (HP

Part No. 11604- -20021), and a 36-pin connector are
furnished , with the 8746B. (See Figure 1-1.) The
" rack-mounting kit contains all the hardware novdod

to adaot the Model 87468 cabinet for lnsdallatum '

‘in equlpment racks with stanqard 19-inch spacing.

“This' allows making
large-slgnal measuremente on power trans‘stors and

- .31'

-, ‘
‘ [
"

lueable 1urmshed will eénable you to make’ translstor
‘measurements with-the 8746B using the 11608A

Transistor Fixture. When makmg microwave hard-
ware, measurements other reference-line eoa:hal

~cables. may need to be substituted. Refer to the.. - ke
hqulpment Avallable” tor fur-

(19

; paragraph entitled
,ther mtormatlon » \\

1.25. EQUIPMENT REQUIRED BUT NOT
'SUPPLIED |

1-26.. The Model 8746h must be used wnih a
phase- -amplitude ratio mdu'utor, such ‘as. the HP:
Model 8410A Network Analy/,er bystem or tho‘
Model 840’31\ Vector Vc)ltmete

R 27. EQUlPNIENT AVAIl ABLE

1~28‘ Model 11608A Trahsnstor leture

1- 29 [ranslbtore are Lu»tccbwnth the Model 87468
by us.mg an addltmnal llxturr,', the Hewlett-Packard
‘Model’ 11608A  Transistor Fixture: (Figure 1-2).
‘Refer to the Model 11608A Operatmg Note for

‘operatm{? m.structnone on thlb‘ transistor hxture

\

- 30 Other Reference Lme Coaxlal Cables

\ t
'[‘he roterenw hne coa)’ml cable furnished
with the 8746B allows tmneml sion and reflection

tests to bo 'made on transistors. using Lhe 11608A.
To /make’ ‘reflection measurements on mwrowaw |

hardware, the use of a ehorter reference line (FIP

- Part No. 08745-20064) 15 recommended. Micro-

b wave transmission measureriients rexjuire the
Instructions for conversion to rack mounting are .

m<ludou :wlth the k;t The rolerenw line coaxml»"

a Yonger reference line (MP Part No. 08746- 20031)
Unle.ss the port spacmg on the dovuc undor test is

3 : . 7
’ e - e " )
ST

/

"

\

‘Model 87468 .
\ S '

.{.

use of -
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, | the same as on ‘the 8746 an addmpnal component :
7" a Flexible Arm HP. Model 11605A w1ll be neces-

. sary. . b E
1 -32. Model 11605A Flexnble Arm '

5o

1 33. If the port spacing of the device under test nsf‘
| nob the same as that of the Model 8746B, a Flexnv

(o

’Iable 1-1. ’Vlodel 8"46B Spec:fwatton.s

General Information

,

" 'ble Arm, Héwleti-Packard Model 116054, should
', be used on one port of the device under test with N
‘the other port connecied tc the 8746B. The Model

11605A consists of three rotary-arms connected by
three swivel- adapters This configuration allows

—almost any ' coaxjal two- pdrt device to be con-
| nected to the 87 46B |

N

I*requency Range 0.5 to 124 GHz

30dB 05t04OGHA .
>?6dB 4.0 to 12.4 GHz.

sbuwce Match '9°<013(<13 SWR),
‘;*zmdard model only

Retum Match 20 <o 18 (< 1.3SWR), -
standard model only

Dnrectwuty

| Hefemnce Plane Extensuon
“Adds 0 to 15 em (30 cm iy transmlwon path) to
* reference line; calibrated by digital dial indicator.
Indlcator is adjuatable for mltlal ‘cahbratlon

Connectors: o R
RF Input: Type. N t‘emale staqnless steel
Test Ports: APC-7 type . >

. Reference and Test Channel Outputs

‘ mates wnth APC 7 pree ismn connectorb

Maximum Power to {F Input: /2 watls,

Insertion Loss: RF Input to Test Port;
Standard Conﬁguratlon — Nominal 21 dB,
Option 001 — Nominal 11 dB,

Optlon 002 — Nominal 1 dB.

30 dB.
Remote Programming:

_connector to’ common.

~86-pin rear panel connector to common.

Incident Attenuaﬁon By closing 3 CO"'*dctb of
. 36-pin rear panel connector to common. A

Rear-panel switch allows manual attenuator opera-

tion when s-parameters are remotely controlled.

‘\

- Option 001: Provndes 10 dB higher power level at

. RF Input to Reference Channel Output — Nominal

Selected by closing contact of 36-pin rear panel’

S-Parameter  Selection: By closing 2 contacts of Weight: Net 35 Ibs('lG'l kg)

- quuivulont source reflection coefficient,

‘Remote, Requnrements Switch cloqure to. common ,
- or use a-transistor switch. Contact is at 12 volts dnd‘
~ short to common will draw 12 mA. Noise immunity
>» 2 V. peak.

Transistor Biasing: : :
. Bias and bias sensing connections are made Lo the
bmsmg networks built into the 8746B via the 36- pm
rear panel connector .

Maximum Blas

' £100 Vde, 500 mA. Maximum current of l anp
when bias and bias sense circuits are operated in

' pardllel '

Conflguratmn
Standard: Recommended for small signal measure-
ments; has the optimum bngnal to-noise ratlo

! test port. Enables large-signal parameter measure-:
ments, :

Option 002: Provides 30 dB higher power at the test
port and 10 dB greater dynamic range. Source and
Return Match specifications are degraded. Recom-

" mended for Automdtlc Network Analyler Systems
only.

\

Power Reqmrements
115V/230V T lO‘/o, 48 to 440 Hz, 110V A max.

Dimensions: 5% inches high, 16% inches wnde 18/n -
deep (140 x 426 x 467 mm).

}

""‘Rq*ﬂection coefficient of port usod to tuminutc (Iovi( ¢ under test,

Tab‘lé 1-'2 "-Supplementary Operating Characteristics

These’ values are not specifications but are typlcal per» |

formance characterlbtwq mcluded for mtormatnon of the
user. , A

Frequencv Hesponse (Amplnudc and Phase Trackmg)
1.5:dB, 7 degrees, 0.6 to 2.0 GHz - ..
1.5 dB, * 7 degrees, 2.0 to-8.0 GHz

2.5dB, + 7 degrees, 8.0 to 12.4 GHz. ..

~incident Attenuation:

 Test Port Spacing::

0—170 dB in 10 dB steps Attenudtlon is wnthm 5%,
, ot mdlcated value. .




“ General Information -

" Model 8746B .

. Table 1-3.. RecOmmendéd Test Eqdipfnént- |

Transformer

or Superior Eleetric UCIM

, "Instliru'menvtv'j’l"y'pe : Crltlcal Speclflcations - Recommended Model Use !
~ Sweep Oscillator 'Frequency 0 5 to 12 4 GHz HP 8690A /B mainframe with | P,T
| HP 86998 (0.11 to 4 GHz) P
HP 8691A/B (1.to 2 GHz) P .
, HP 8692A/B (2to4GHz) - | . P
" / HP 8693A/B (4 to 8 GHz) . | . P
~ HP 8694A/B (8 to 12.4 GHz) | P
Network Analyzer " No substititte-may be used | HP 8410/8411A with P |
- ' 3 ' HP 8412/3/4A .
" Flexible Arm Frequency 05 t0.12.4GHz o / HP 11605A P
o - Impedance: 50 ohm coaxial . i L ' :
SWR of ports: <1.25 '
Insertion Loss: §2.5 dB
Sliding Load . Frequency: 1.8 to 12.4 GHz HP 905A P
'Load SWR: <1.05 g \ | |
Coaxial Termination Fi'équency: 0.5 to 2.0 GHz HP 909A, Option HO1 P
o Load SWR: <1.01 - * :
*.Coaxial Short 'Frequen\c'y: 0.5t0124 GHz ( . HP 11565‘0&" P,T
S Connector: APC-7 - | | o o
Oscilloscope Vertical Sensitivity: 25 mV/cm HP 180A w/1801A & 1821A | P,T
' Vertical Bandwidth: 500 kHz o ' S
~ Horizontal Sensitivity: 1V/em
Voltohmmeter Volt'age”Range 300 volts .. HP 412A T,A
' Accuracy: 5%
Ohmmeter: One range not over 1.5V open circuit;
norover 1 mA closed circuit for testing transistors.
Power Meter Range: -20 dBm to +10 dBm  HP 432A T
‘ Compatible with Thermistor Mount . c
. A \ ) ,
’I‘ﬁerm,istor Mount . Range: -20 dBm to +10 dBm HP 478A ) T
SRR ‘ -Compatible with Power Meter '
p.¢ Y Recorder : Inpﬁt‘Ranges:_O.l, 1, and 10V/in., - HP 7035B T
e . continuous vernier between ranges. .
Zero Set: zero may be set up to one full-scale
indication in any dlrectlon from zero index.
. Remote Operation Amphenol 36- pm connector with pm connections | HP Part No. 08520:60037 T |
Tester accessnble ‘ '
DC Ammeter “Range: up to 1 ampere | HP 428A T
‘ ‘Accuracy: +3% -
Variable Voltage Range: 102.t0 127 Vac. / General Radio W5MT3A TA

1NOTE

P = Performance Test, A= Adjust‘ments';

T= Troubleshooting |




Model 8746B

~ SECTION Ii
_INSTALLATION

%
21. INITIAL INSPECTION -
2-2. Mechamcal Check

2-3. If damage to the shlppmg carton is- evident, .

ask that the carrier’s agent be present when the
instrument is inpacked. Inspect the instrument for
mechanical ddmage. Also, ched
materlal for signs of severe stw

2 4. Electncal Checks

2-5. The ele(tncal pertormame of Model 8746B
should be verified on receipt. A performance test
suitable for incoming inspection is given in Section
1V, Performance Test. Equipment required for the
performance test is listed in Table 1-3.

2-6. Clalms for Damage

2-7. If the Model 87468 is mechamcally damaged -

in transit, notlfy the carrier and the ngarest
Hewlett-Pa(,kard office immediately. Retam\ the

bhlppmg carton and packing material for the car- -

rier’s inspection. The HP office will arrange for
replacement or repair of your instrument without
waiting for claims settlement agamst the carrier.

2-8. Before shlpment thls mbtrument was in-
spected and found free of electrical and mechanical
defects. If there is any deficiency, or if the electri-

cal performance is not within c‘,peufn,a’clon notify .

your Hewlett Pa(,kard office.
29, PREPARATION FOR USE

2-10. Power Requirements

2-11. The Mode! 8746B requires a power source of

115 or 230 Vac +10%, 48 to 400 Hz, single-phase
power‘ Power cOnsumption is less than 110 VA.

2-12. 115/230 Volt Operatlon . .

2-13. . This instrument has a power module that isa
fuse

combination of power-cable receptacle,
holder, and input-voltage switch. To change the
input voltage circuit proceed as follows: ‘

- a.  Remove power cable.

b. Slide clear plastic ddver_ of module to left.

¢. Pull out on handle marked “FUSE PUI<L”. .

}tﬂ,{ ‘the cushioning

: 1nstall‘ati'on

d. '\'Remove fuse.

e. With a screwdriver or pointed tool move

“the switch arm with the arrow to 115 or 230 posi-
tion. The right-hand position is for 115 volt input
and the left-hand position is for 230 volt input.

Ot Replace fuse with a fuse of correct value.

g. ISlide.clear plastic coﬁ/er to right.

h.. Replace power cable.

2-14. THREE-CONDUCTOR POWER CABLE =

2-15. To protect Operatmg personnel, the National
- Electrical Manufacturers Association (NEMA) rec-

- ommends that the mstmment panel and cabinet be

grounded. All Hewlett-Packard instruin: ats are
equipped with a 3-conductor power cabie which,
when plugged into an appropriate re(opta( le,
grounds the instrument. The offset pin on the
3- -prong connector of the power cable is the ground

 wire.

21‘6 To preservé the protection feature when

- operating .the instrument from a 2-connector outs

put, use a 3-prong to 2-prong adapter and connect
* the pigtail on the adapter to ground.

2-17. OPERATING ENVIRONM ENT.

2-18. The normal . operating environment for the
Model.8746B is room temporaturc (26 degrees C), .

but it will operate to its specified porl‘ormanw
“from 0 to +55 degrees C. It will operate in any
humidity up to 95%. o

2-19. The instrument cabinet has plastic feet. for
bench operation. The plastic feet are shaped to
make full-width modular instruments self-aligned
‘when stacked.

2"-20 STORAGE AND SHIPMENT
221 Packagmg

222 Original-Type Packagmg Containers and‘

packing materials identical to those uscd by the
factory are available through your nearest Hewlett-

Packard office, Remove the rear- panel reference

line, wrap it separately, and include it in the ship-

pmg container. If the 8746B is being returned for

serv1cmg and repair, attach a tag mdlcatmg type of

2-1

|




Installation

servme requlrod full return address and full instru-
ment serial number. Also mark the box
“FRAGILE” to assure careful handling. In any cor-
respondence regarding your instrument, refer to
the instrument by its tull HP model numbcr and
.serlal m.mber t :
2-23. Other Packmg Matenals Tlm iollowmg gren-
eral instructions should be used foy repac kaging
w1th commercially avallablo matermls B ‘

a. RemoVo' the 'rear'panel reference lmo 7

wrap- it separately, and include it in the shlppmg/
container. Wrap the instrument in heavy paper »()K“
plastic. (If shipping to a Hewlett-Packard servw«*
office or center attach a tag indicating the typo'ol
service required, return addrvss modcl numer
and full semal number.) ¥ ' o

2-2

* Model 8746B .

'
N

b. U se a strongf shlppmg container, A double

wall carton made of 350 lb. test ,material i
- adequate.

( Use enough shock-absorbing material (3 :

to 4 inch layer) around all sides of the instrument,
to ‘provide firmi cushion and prevent movement,

inside the (ontamor Protect the ¢ ontrol pane! with-

arcdboard.

d. Seal the shipping container securely.

ﬁ: Mark thv shipping container “FR /\(;Il l"’
to absure careful handlmg |

t




o . . , .
b i \ :
i .
+ . '
f\ N L ' '
. ] . R ' .
. ! 3 N \ ] 0
' 1 ' g
B . . R .
. ' . ' \ , .
. i L ! ' "
/- . ) .
i
J . ' ! ' '
| ' > ' .
\ I ‘ . .
. . \ . .
0 ’ A \ o
B . & .
. . ) , N .
' . . . . .
. . . ‘
\
.
. ' t
. . -
. . ‘.
A} ‘
. \ o .
.
. .
¢ .
\
! )
N . ) . ’ R
. ! Lo . V
' . l
" N
f .
) . \
!
‘ ' . '
, i .
. ] .
. \ .
. ' ‘
1 g !
. L .
B o f '
.
. ) .
' .
'
" .
" .
' . ) ’ ’ M '
. , .
. .
' . .
f . f ! ' '
. , .
[ 0 0 ' ‘
. . . < . {
i oy
' . . "
/ ) . ,
[ . .
. .
. . ’ .. ) .
. . ' N ' . . , . . . ‘ )
, .
., '
b .
) ' »
. . )
. ‘
‘“ ! . ' .
) )V N
. " . ,
. ! ' , . K . ) B
. : v \
. B
' . : .‘. \ .
" M v N N « N .
3 . N ' t
i I . e




' transistor or device.

Model 8746B

| 'O'pe._ra.tlion

'SECTION 1Ii
OPERATION

31 N"”’ODUCTION

3 2. The' combination of the Model 8746B
S-Parameter Test Set with its accessory fixtures
and adapters, a signal source, and a compatible
phase-amplitude ratio indicator such as the HP
Model 8410A Network Analyzer o1 Model 8405A

the internal dlrectlonal couplers increases by about
6 dB/octave and source and return match are de-
graded below about 150 MHz. For 8746B Optlons
001 & 002, the RF signal at the TEST port in-

- creases 6 dB/octave below 500 MHz when the.

signal level at the reference channel is kept con-

~stant. Consequently, when making measurements

Vector Voltmeter (see Figure 3-1) make up a sys-.

tem for measuring s-parameters” of almost any
These measurements can be
performed at single frequencies or at swept fre-
quencies, from 0.5 to 12.4 GHz. When used with
the HP Model 8405A Vector Voltmeter, measure-

ments are limited to single frequencies ot 1 GHz or -

less. The Model 8746B can be used at frequencies
‘below 500 MHz; however, coupling attenuation of

below 500 MHz the input level should be m:
tored closely. Make sure power limits are not ex-

- ceeded when increasing power to get a reading on

uring

the display indicator. For Option 002, place a 3-dB
pad at the RF INPUT connector for a better
impedance match at low frequencies when meas-
active devices. This - pad will reduce the
possibility of low frequency oa,ml]atlon with active
dev1ces under test. ‘

K l* or swept-frequency measurements wnth 84 l()A /8413A,

[~--="7""""1
|
: |
| DCBIAS i
» SOURCE ;
: 8717A .
| |
' |
o - —- - —
1 BIAS INPUT
¥ R
| ! !
SIGNAL . INPS$ 87468 » n“ DEVICE
SOURCE ~——5  S-PARAMETER . ' ADAPTER” | UNDER
. TEST SET | | TEST
I —
‘ ' !
r ‘ [ ]
| SWEEP REFERENCEl lrgs-r
| OUTPUT ‘
| VOLTAGE PHASE-AMPLITUDE
| FORMIA RATIO INDICATOR
K HP 8410A/8412A/
| 8413A/8414A
' ) T T
| PHASE! yuwpmuns
U, N 2
, EXT T VERT ~ VERT |
L __ __ __ INPUT I - OSCILLOSCOPE

DISPLAY ##

B e e

*Adnptu‘ such as HP 11608A 'I‘nuwmt,or Fix ture for testing tynasistors or HP 1 1606A Flexible Arm wh(-n testing mumw.lvo hardware,

Figure 31 . Block Didgram‘ of Equipment Setup for SéPat'amgzter Measur’*emeﬁt

3-1



Oberzition_ |

3.3. PANEL FEATURES

3-4. Front and rear panel controls, connectors,

and indicators are described in Figures 3-2 and 3-3.
In these figures the numbers on the illustration are
keyed to the descrlptlon numberb |

3 5. OPERATING PRECAUTIONS
3-6. Maxnmum RF Power.

3-7. Power in excess of 2 watts, either into the RF‘
INPUT jack or returned from an active device
under test into PORT 1 or PORT 2 may damage
the instrument. Also, do not exceed the input
power limit of the associated network analyzer.

3-8. RF Power to Test lDe\)ice
CAUTION

Do NOT use excessive RF input power to
the device under test. Too much RF mray
cause- the transistor to oscillate. If the
collector current varies with RF input.
power, investigate the pOSblbl]lty of oscil-
latlon

3-9: On all models of the 8746B, power to the
device under test may be decreased -using. the
internal step-attenuator without reduung reference

channel output. When the standard 8746B internal

step~attenuator is set to zero, power to the device
under test is approx1mately 21 dB below RF input
level and power at the reference channel is approxi-
mately 31 dB down. For. Option 001, when the
attenuator is set to zero, power to the devme under
test is approximately ”‘1 dB below the RF mput
level. For Option 002, when the attenuator is set
to zero, power to the device under test is at the
same level as the RF input. For both Options 001
and 002, with the power at the reference port held
Lonstant power to the device under test increases
at approx1mately 6 dB/octave below 500 MHz. RF
circuits for the standard model 8746B in all
s-parameter configurations are shown in Figure 3-4.

The same circuits for Options 001 and 002 are-

shown in Figure 3-5.

3-10. Maxlmum DC on RF Lmes

3-11. DC voltages on the inner conductor of the
‘transmission lines in the Model 8746B must not
exceed 100 volts as the insulation of the intérnal

canacitors may break down. Do not draw more.

‘than 0.5_ amp on either Bias,or Bias Sense leads.

3.92. OPERATOR'SCHECK -

3-13. To check the 8746B operatlon, set up to::"-
calibrate the system for a measurement. Observe . !
the calibration trace. The 8746B is operating ‘..

3-2

the physical limits of. the
exceeded. Consult the nearest Hewlett-Packard
“office. Microwave hardware m

Model 8746B

' 'propexly if the amplitude. varlatlonb in the calibra-
‘tion trace are less than 2.5 dB! and the 8746B
pushbuttons function normally. If the 8746B will -

not calibrate properly, refer to Section VlII Ser-

vice.

'3-1'4. OPERATING INSTRUCTIONS

A
N

3-15. General Measurement Description

binations of complementary eqmpment A mmp}n-
fied block diagram of a test setup is. shown .in
Figure 3-1. The display indicator is a phase-magyii-
tude ratio indicator, such as the HP 8405A or the
HP 8410A/8411A with 8412A, 8413A with =

| external oscilloscope, or 8414A plug-in. lnstruc-
" tions for using. the 8410A system are given in

Figures 3-9 and 3-10. These instructions can. be
modified for use with the 8405A by referring to

- the Operating and Service Manual for the 8405A
~ and adapting the instructions for single-frequency
Transistors. are
“tested by connecting the HP Model 11608A Tran-
sistor Fixture to the 8746B and inserting the
~ transistor under test in the 11608A. Other compo- -

operation at lower frequencies.

nents also may be tested in the 11608A, providing
11608A are not

may be connected to
the S- Parameter Test Set by accessories, such as the
Model 11600A Flexible Arm. :

' 3—1 7. The following general- outline explains the
~ steps necessary when making measurements with

any combination of equipment. These instructions
are the same for both the standard and: Optlon 001
and 002 models of the 87468. . .

a If swept-frequency phabe measurements
are to be made, the reference and test channel
line-lengths must be equal. The length of the

reference’ channel is adjusted by varying the

RFFER‘I&NCE PLANE EXTENSION and the
length of the REFERENCE LINE coaxial patch
cable on the rear panel. The REFERENCE LINE
can be removed and other length reference lines
(see_ Figure 3-6) can be installed to approximately
equalize the test and reference channel line lengths.
To best utilize the REFERENCE PLANE EXTEN-

SION range, install one of the 'ollowmg Rl' FER-

ENCE LINF coa‘{ml pquh (,ableb

I‘RANblS’l‘OR F‘ XTURE (1]608A) Use HP Partf'
No 11604 20021 mcluded(thh 87468 S

caused bv resommus of Rl“ chnkw in the’ bia

-"putlwdm CeT

[T
L.

 3-16. The Model 8746B S-Parameter Test Set m.,w’
be used to make measurements with several com- -

Nou hcs of l dB at. approxnmutc ly: '7()() MH/ axe. normul l‘lm\: m-,v_;' P




Model 8746B

MICROWAV HARDWARE \ .
Reflectum Use HP Part No 08745 20064.
.Transmlssmn with Device Under Test Termi--

~ nated in an HP 11605A: Use HP Part. No.
08746-20031.

N ote’

‘When using the 11605A the accuracy of -
the measurement may be degraded due to
mismatch. Use a 10 dB isolating attenua-
tor. (see Figure 3- 10) to reduce mlsmatch

ICALIBRAT]ON

b ‘Calibrate the system for s-parametor meas-
urement by terminating the 11608A with a short

or through-line calibrator.. When measuring micro-
‘wave hardware, calibrate the 8746B with a coaxial

short . connected to the test port for reflection
measurements or a through-line calibrator consist-
ing of a 11605A connected between the test ports
for transmission measurements.

1. Balance the electrical length of the refer-

©© ence and test channels by adjusting the

- REFERENCE PLANE EXTENSION to

obtain the least phase change with fre-

quency indication en the display indica-
tor.! ,

2. Adjust the controls on the display indica-

- tor for a display indication corresponding

to the calibrator belng used as shown in
-Table 3-1. ,

Table 3-1. Cdl‘\ibra»tor Display f;zdica tions

S-Parameter Calibrator Magnitude | Phase
' ; O
8”,822 Short 1.0 180"
S8 | Thetiee [ 10 0’
MEASUREMLNT

C Remove cahbrator and connect the dev1ce
under test. If a transistor is to be tested, it must be
biased - properly. ‘Refer. to paragraph 3-18
for transistor-biasing instructions.

. d. Measure the parameter of the, device
under test. Additional accuracy may be obtained
by compenwtmg for the directivity error as de-
scribed in Appllcatlon Note 117—1 “M;Lrowave

lR(fcr to HP Applic utmn Note 117-2 tStripline Component Meas-
urements with the Model 8410A Network Analyzer”, obtainable
fru from any Hewlett-Packard office, for operating instructions
conce rnins. other instruments in the me usurement system. :

i

Operation

Network Analyzer Apphcatlonsy 7 ThlS note glves,

- general Network Analyzer techniques while Appli-

cation Note 117-2, mentioned earher gives specific

8746B apphcatlons

Detailedl procedures for both calibration and meas-
urement with either transistors or microwave hard-
ware are shown in . Figures. 3-9 and 3-10.

3-18. Transnstor Bias Supply Connectlon

and Adjustments

" 3-19. A transistor under test may be biased by

either a HP Model 8717A Transistor Bias bupply or

by a dual dc-power supply. Instructions for con- |

necting and adjusting these power supplies are
given in the fo]lowing paragrdphb An 8746B

“simplified internal-bias cire:tit 18 shown in Figure

3-8. Before connecting any bldb the following’ steps

should be performed

a. Determmo maximu‘m allowable voltagos
and currents for both the input and output circ llltb
of the transistor under test. -

b. Draw simplified circuit of transistor in
test fixture. Label mput circuit “port 1 circuit”
and output circuit ¢ port 2 circuit””; The common
pomt between the two'circuits is chassis ground.

C. Determme the polarities of the input and
output circuit (blab) voltago

d. Ifa Model 871 TA is used for bias, refer to
the following paragraph. If a dual dc-power supply

s used for bias, refer to paragraph 3-21.

CAUTION

AVOID  BIAS  SUPPLY SWITCHING

- TRANSIENTS DURING TESTING! Turn
down bias-supply voltages or currents be-
fore switching bias-supply meter func-
tions. Also, turn"down the input circuit
“control and then bring it up to operating
conditions rather than merely switching

" the bias supply output off and on. If
supplies are merely switched on, switching
~transients ‘may damage sensitive transis-
tors.. If the power supplies are pro-
grammed, include a zero-voltage or zero-
current program btep between each volt-
age or current setting.

3 20 Bias Using the HP Model 8717A On the HP

 Model 8717A, bias and bias-sensing connections
~are selected by means of 8717A front-panel
switches. A cable, furnished with ‘the 8717A,

connects the 8717A to the 8736B rear—panel
REMOTE  INPUT connector. If no cable . is
available the necessary connections. are given in

R




Opeiation‘

GREFERFNCE PLANE EXTENSION (CNI) c

FRONT PANEL

‘

"*mmwmm ~
1/ . R O

WARAIYE FLACIE AL puRTed T A Mso NS

{
¢

controls internal line-stretcher to vary electrical
distance from RF INPUT to REFERENCE channel
“output. Used to equalize test and reference channel
“signal path lengths for phase calibration. Permits
moving reference plane by 15 cm

ZERO thumbwheel is used for setting reference indi-

cation on counter without changing line length. In-
serted lin2 length is twice the reading in centimeters.
Counter indicates up to 15 cm while the line stretcher
moves 30 c¢cm. Counter indicates relative position of
- reference plane dlrectly in centimeters for reilvvtmn
measurement.

@ S PARAMETER pushbuttons. Select s-parameter {o
“be measured. Pushbutton glows, indicating s-param-
eter being measured. To protect device under test,
S-PARAMETER resets to S99 when first turned on in
manual operation. This occurs whenever instrument is
turned on, either manually or by a power resumption.

J

rank OINCIDENT ATTENUATION pushbuttons. Selects

test channel power ievel to device under test in 10 dB
steps. Power in reference channel is not affected. To

 protect device under test INCIDENT ATTENUA-

TION resets to 70 dB when first turned on in manual
operation. This occurs whenever instrument is turned
on, either manuallv or by a power resumption.

LINE. (‘ombmatlon line power swilch and power on
indicator. :

o PORT 1 and PORT 2 test ports. Makes RF connec-
tions to device under test or to a test fixture. APC.7

type! 506-ohm precision 7 mm sexless connector.

CAUTION

Support weight of device under test. Do not
apply extra weight to test fixture.

]/’.lnphch()l R Division, Danbury, Conn. See paragraph 3-31

for imporxtant information about use and care of APC-7 con-
nectors. - '

Figure 3-2. Front Panel Features

Model 8746B




Model 87468

Opéra tion

outputs to phase-amplitude ratio indicator. These are
APC-T 50-ohm precision 7-mm hybtid connectors.

The REFERENCE channel connector is mechanically
floating to' assure alignmentv with 8411A Harmonic
Frenuency Converter of 8410A Network Analyzer.

o REFERENCE LINE. May be replaced with a longer

- section of rigid coaxial cable to extend the range of-

the REFERENCE PLANE EXTENSION to any de-
sired length. : g |

o Power Cahle Connector. NEMA type with offset pin
cormected to 8746B cabinet. Power requirements:

maximum.

OPower Module Assembly, Contains ac power cable
~ connector, fuseholder, a fuse- removal handle, and:a

115-230 volt mputvoltage switch. Number opposite
- ac mput-volt.lge slider gives correct line fuse rating.

0 MANUAL-REMOTE Switch. Controls operation of
INCIDENT. " ATTENUATION pushbuttons only.
When in MANUAL position, attenuation is selected
only by front-panel pushbuttons, When in REMOTI
position, attenuation selection is by contact closure

. only if remote operation is dlso ‘programmed by con-
tact closure.

'REAR PANEL

TP R TUO TR e NI I T

| *ﬂ -'

LI ""'ll‘

9(3

0 REFEREI\JCE and TEST Reference and Test ch annel 0 REMOTE INPUT. Au.epts wntact closure type re-

mote programming to select s-parameter to be meas-
ured and incident attenuation of signal to device
‘under test. Nominal voltage from the 87468 when .
the contact is open is 12 Vde. Maximum current from
the 8746B when contact is short-circuited is 12 mA.
Also accepls de bias for deee under test. Maximum
bias voltage 100 Vde. Maximum bias cu: rent 500 mA. |

Senal Number Plate. Complete serial number in-

- cluding prefix should be included in any correspond

“ence concerning the 87468,

115 or 230 Vac +10%. 18 to 440 1z, 110 va @ BF INPUT. Input for RF signal that s applied Lo the

device under test. Frequency range is 0.5 to 12.4
GHz. Maximum power level is 2 watts. Connector is
50-ohm type N and mates compatibly with type N
connectors whose dimensions conform . to MIL-
C-39012 and MIL-C-T1. (See dimension drawing be-

low.) C0316MIN. ‘
0.320 MAX.
- _ 0.063MIN.
| 0.086MAX.
0.207 MAX.

Figure 3-3. Rear Panel Features
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Figure 3-5.. Option 001 and 002 RF Circuits 1 o




Operation. .~ 7
Table ' 3-2." If the 8717A is used, refer to 1ta.
Operatmg and Service Manual for‘ full details
‘concerning operation of the 8717A. Set the front .
. panel switches on the 8717A to qorrespond to the '
transistor to be tested. To apply ‘bias to the

© transistor under test, pexfoxjm the follovnng |

’ )

CAUTION

These: mbtructlons are " for bipolar”
transistors (PNP or NPN). Some FET
transistors may be damaged by applying
bias in this order, while this is the proper -
order for other FET’s. The. order of

“applying bias dppends upon the type of
'FET. Therefore, always read the
manufacturer’s biasing instructions before
testing transistors. Good practice is to try
your procedure on a similar, but -
inexpensive transistor, first.

- .a. Make Bias and Bias Sense connectinns
from 8746B to 8717A output. if the 8717A
interconnect cable is not available, make up a cable

AMPL control tully countm‘( lockwlsp

! . \",.' o ' I . ‘ \. ' ‘ - ,I!; .""' . 'I:;"‘.'b.in
S Model 87468

')
i

usmg the connector furmshed thh the 8746B
Norma]ly port 1 circuit 1s ‘used for the input- blas
" circuit and port 2 for the .output- blas ‘circuit,

‘Direction of RF slgnal flow depends upon t;he

parameter mcasured

'b. ‘aet 8717A vo]tage/METLR FUNC’I’ION
sthch to, Neg-bs posxhon/and adjuat Vc - -ns

» A ‘
c Wlth no transmtor or Lahbxator mbtalled
“turn 8717A on, .- DA

d. Adjust 8717A ch DS AMPL control to
0.1 to 0.3 volts?.

CAUTION'
If Cup.ps i ~set  below 0.1V,
- base-collector junction may become

forward-biased and draw excessive reverse
current. This may damage the transistor
under test.

‘llf difficulty is found when setting 0.1 to 0.3 volts, contact yoﬁr
nearest Hewlett-Packard office' for further information,

. mission measurements with 11605A
‘Flexible Arm.

* HP Part No. 08746-20031

/
o

HP Part No. 11604-20021

Used for microwave hardware trans- ,

Used with 11608A Transistor Fixture.

"Used for microwave hérdware reflec-
tion . measurements referenced to the-
fmnt panel.

. HP Part No. 03745-20064

.F"z'gw'e‘:B—;S. | Referénce Line' Coéxial Patch Cables ,.

: oo oo A
bt TN T A4 SR CROKTMY LIRS AT DN IR 1 b ks erc A1 3 b7 50 o e o

i
A

I .




"\ Model 8746B.

"\ ‘e. Turnthe BT17A bias off.

f, Set 8717A I, AMPL/RANGE control

fully counterclockwxse

g. Set lE .S LIMIT(MA) current limit switch

‘to 5, 50 or 500 mA position to protect the .

transmtor under test.

" h. Place the transistor undér test in t‘he AR
. 11608A with" the input lead to the left and the
s output lead to the nght B ,

i. Hold the tranblstor in Lontact wlth the

| strlp]me by closmg the 11608A lid.

, to desued output voltage

, k Set current METER FUNCTION switch
to monitor I, . and adjust I AMPL/RANGE
,‘ control to. desn*ed colleetor current.

o i. Make- transnstor ' measurements  as
mstructed in. Flgure 319 |

L c‘A‘UTloN
lf blao is not turned down before pushing
BIAS . switch to “off, /transients K may

damage sensmve tranbistors

(
o

)

j. - Turn BIAS on. Adjust VC g AMPL control‘ |

“Dperation

/"

. m. Turn the In s AMPL ‘control full j coun-v L

" terclockvnse

n. “Turn VQE AMPL control down to 0.1 to

03volts S = "

I,

. Turn BIAS oif. .

'3-21. Bias Usihg a Dual DC Power' Supply. Tran-

“gistors may also be biased using a dual dc-power

supply. Additional circuitry. to protect the tran-
sistor under test may be needed. Protection circuits
may take the form of diodes between the base and
emitter and/or a series current-limiting resistor in
the emitter or base lead. The partlcular circuit used

“will vary’ thh the transwtor used.

~ 3-22. Note that the bias bupplies) can be connected
with either the inpus or “output circuit voltage

connegted to either port terminal. The input bias:
voltage is. normally connected to the port 1 Bias

~and Bias Sense terminals and the output circuit
* voltage connected. to port 2 Bias and Bias Sense

terminals (see Figurg 3-8). This convention will
also make the normal (forward-gain) signal (S91)

flow from the left to right when the. 11608A‘

Transistor Fixture is used When ‘using the 11608A,

‘or any other appllcation where the bias supply can
‘be shorted readlly the bias supply should be

current llmlted

Table 3-2 'Rerhote Input Connector Pin Functions

Pin Number , 'Function
1 uhas91s Ground
2 : - Port 2 Bias (connect to output urcult bias)
3 | Port 1 Bias (connect to input LlI’LUlt bldb)
6 o B Remote S-Parameter Select (1" bit)
( 15 ‘I Remote Attenuation Select (10 dB blt)
16 b Remote Attenuatlon be]ect (40 dB bit)
'17_ ‘Remote Opemtlon Enablmg (ohort to pin 18 or 3()) B |
18 , Cominon Logic Ground ' | B
/ 19 ,Mmssxs Ground o S |
20 " /"”Port 2 Blds bense (output circuit bias sensmg) ”
21 . | Port1Bidas Sense (input circuit bias sensmg\ .
24 Lo Remote .S Parameter Select (“2” blt) .
33 " 1. Remote Attenuatlon. Select ("O dB blt)
36 ‘Common Logic Ground' -
All Others ~ 'No connection




Operation -

If a greater current-carrying capacity onithe Bias
lead is needed, parallel the Bias and Bias Sense
leads. . Howevpr remow ‘bias-sensing may be de-
graded See the follo wmg caution.

. CAUTION

'If the Bias Sense lead 15 used to carry cur-

rent, .its bias-sensing function will be de-

.graded by the voltage drop due to the cur-
: .renf flow

) f

‘3 23 Conne‘*ct tho power supply to the 87468

AdJuqt the power qupply as follows:

‘ bet bOth POW@I‘ supplws to Zero volts out-’
: put and turn both on. ~ W g

CAUTION

Limit t‘w t,urrent on each Bias and Bms
Sense lead to 0.5 amp to avoid burning
" out the 1/2 amp fuso in the lead%

b Place thc\tmnslstor to be tested in the
11608A with the mput lea( to the lett and the
output lead to the rlght ,

- Hold the tranblstor in (ontact with the
bmplme by closing the 11608A lnd

d Sot the bupply (,onne(tcd to the . output

‘circuit to obtain ‘the desired collector- emitter:
(drain-source) voltage. If a-. stabllumg resistor s
used, set supply to desired voitage plus the voltage
drop across the stabilizing resistor. (Do NOT, use
remote semmg w1th a stabllumg Ps]HtOI‘ )

e. Adjust the voltage from the supply con:‘

nected to the input circuit until the desired collec-
tor (drain) current is obtained. Recheck voltage set
“in step d. ‘When operating with power applied to

the transistor over an extended peried of time, this -
supoly may have to be readlustc slightly to main-

tain the deslred ('ollevtor (drain) ¢ urront

)

f. Make Transnstor Measurementb as in-

struc ed in Flgure 2- 9
3-24. REMOTE OPERATION

3-25. The 36-pin connector, REMOTE. INPUT,

used for blabmg, also prowdes contacts for remote
selection of manual/remote operation, s- paramcter |

selection, and incident attenuation (see Table 3-2).
To use the 8746B remotely, pin 17 of J6 (RE-

MOTE INPUT) jack must be %horted to the com-

mon (pins 18 O 36)..
3-10

 Selecting
- siparameter select pins 6 and 24, and dlsab[()s the

 UAL-REMOTE

- Model 8746B -

mote mode the s-parameter b“lectlon is made by
means of pins 6 and 24. Connect for the de51red

~ s-parameter as qhown in Table ..-3

Table 3-3. Remote S-Parameter Selectzon |
Truth Tablc | |

o Pin i3 or 36 to:
Parameter to -
ke Measured PIN24 | PING Pushbutton Lit
Sy | | Open h Open | $11
$12 L Opgn Closed o $19
$91 ‘ | | 1Closed | Open | - Sy
| S99 | t)losod Open B S99
NOTE: Pin 17 must be shorted to (ommnn (18 or 1()) to
. select remote operatnon ‘

remote operation - cnables remote

s- pammvtor pushhuttons

3-27. Remote Attenuatnon Selectlon The MAN-
‘switch  controls | operation of
INCIDENT ATTENUATION pushbuttons only.
When in MANUAL position, incident attenuation
is selected by front-punel pushbutton only,
whqther pin 17 of J6 REMOTE INPUT connector
is shorted to ‘common or not. When in REMOTE: .
posxtlon mudent attenuation is selected by front-
- panel pushbutton,s if pin 17 is not shorted to
common or by contact closuros on the 36-pin

connector only if pin 17 1s Qhorted to common

| 3 28. Remote Operation Requnrements

“3-29. The 8746B suppheb approx1mately +12 Vde

when remote circuit is open and 12 mA of current

- flows  when the contact is closed. Noise on the

remote ‘control lines should not exceed 2 volts
peak ' ' '



JIS

Modei~3746B R o '

Ope‘ratien. '
o o o . Table 3-4. Remote Attenuation Selection Truth Table
. | L , | Pin 18 or 36 to: s A " -
. Attenuation : “lﬂ dB bit” 20 dB bit” 46 dB bit” - Pushbutton Lit
Pin- 15 v,,Pin 33 Pin 16 :
. 0e8 . | Open | open  Open - -~ 0dB
10 dB " Closed . | ~  Open © Open . “10dB
20dB ~ Open ‘. Closd | Open 20dB
30 dB ~ Closed | | Closed | *  Open 30 dB
- 40dB . ' Open . -, Open o Closed . 40 dB
50 dB Closed | | . Open Closed ~ 50dB
60 dB - Open ' | Closed  Closed 60 dB
70dB " Closed Closed | Closed 70 dB
Note: Pin 17 must be shorted to common (18 ox 36) und REMOTE MANUAL switch in RI,' MO’]‘E to selcct INLIDFN'I‘
ATTENUATION remotely.

. 3.30.

OPERATOR'S iVIAINTENANCE
3-31.‘ Care of APC-7 Connectors |

3.32. RF connections - to and from the device

under test, and to phase-amplitude ratio indicator
are made with APC-7 type 50-ohm, 7-mm con-

‘nectors. These connectors should be handled with
particular care since continuity through APC-T

connectors is obtained by end-to-end contact of
the inner and outer conductors. Consequently, the
electrical performance of the connector 1s\largely‘

‘dependent upon the condltlon of these e*r.posed

d. Do not attempt to repair contacts.

“e. Do not re-use contacts.

‘,3-36. Because of the above considerations, conteet
removal should NOT be attempted with ordinary

hand tools. Only the Hewlett-Packard self-position-
ing, - hypodermic-action, ¢ ontact extractor tool

(Part Number 5060- 0236)1 should- be used. This
~ tool exerts no apprenable inward pressure and no

twisting force on the inner conductor. Instructions
for removing contacts are supplied with the tool.

3-37. No tools are required to.install a replace-.

surfaces | \ ‘«';"w | i ment contact. Insert the contact gently by hand,
3.33. Important recommendauom a}mut the applying only. enough inward pressure to snap it

handling- and care of the APC- 7 wnnecf‘ors are
given in Frgure 3-11, The partf, p.t fan 1nput con-
nector that is most likely to he damaged is.the

inner conductor contact. Since it f)ﬁotrudes slightly

beyond the plane of electrical wn,s,act -any wiping
action of one connector across thi othﬁr can dam-

.age the contact enough to Lausﬁ e, dl‘montmulty

The risk of this kind of damage can be' mmlmwed
by always having the coupling . bloevm on the input
port connectors fully extended.. )
3-34. Replacement inner-conductor conta(tb are
available from Hewlett-Packard (Part No.
1250-0907), and from Amphenol RF Division,
Danbury, Conn. (Part No. '131-129)

3-35. Observe the following precautlons when re-
placing an inner conductor contact:

a. Do not disassemble the connector.
~ b. Do not apply more than slight inward pres-
“sure to the inner conductor.

¢, Do not apply. any twrbtmg force to the inner
conductor

into place. Then check for proper installation by

inspecting the contact for even spacing of its four

segments. Also, test for normal spring action by

‘applying light inward pressure against the end of

the contact with a pencil eraser. As the pressure is*
released the contact’s spring action should cause it
to move outward. If not, the contact is defective
and should be replaccd

3-38. The coupling me(,hamsm of the tront panel
port (ouplers includes the coupling nut and the
two-piece coupling sleeve assembly shown in Frg
ure 3-11. Both of these parts can be replaced using
the procedures in Section VIII, Service.

3-39. Fuses

-3-40. AC Line Fuse. Protection for the inétr‘ument

is 'provided by fuse F1 located in the power mod-

‘ule at the rear panel of the 1nstrument To change a

fuse proceed as follows:

1. Remove the power cord from the power
module.

" Ypart of APC-7 Connector Tool Kit, HP 11591A.

3-11




Operation

2 Slide the clear plastlc cover a.ll thc way to
.. the left. |

-8, Remove the fuse by pullmg up on the'
-~ handle to the right and just below the fuse.

4. Replace the fuse with a fuse of the proper’v |

value

115V:1 ampere standdrd blow I!P Part
Number 2110-0001 =

230V: Y% ampere standard-blow, HP Pdrt
Number 2110 0012

3-41. Bias and Bias Sense Fuses. Each Bias and |
Bias Sense lead for each port coupler is fused with

a 0.5 amp fuse. To replace theqe fuses proceed as
follows

1. Turn off the bias supplies.
2.- Remove the front top cover of the 8746B

3... Trace the wires from coupler mvolved to
- the fuse block.

4. Remove fuse and replace W1th al /2 amp
| Afuse (HP Part No. 2110- 0012)

3- 42 Line Swntch Bulb Reolacement

3.43. The bulb housed in the LINE switch push?

button indicates that line power is applied to the
Model 8746B. This bulb may be replo.( ed without
unscrewing the switch retaining ring. To replace
the bulb, disconnect the power cord and pull the
pushbutton straight out. Figure 3-7. is an ex-
ploded view of the pushbutton/bulb assembly.

i

312

Y Model 8746B

) K .
) . i
.
.
“gggg:jib | |
.
'
g .
.' i

COFF-ON,

INDICATOR % ' .

(2140-0244)

Flgztre 3-7. Line Swilch' Bulb ;Replacément

'

| /Remove the bulb by graspmg the bulb skirt w1th
" the fingernails or a pair of long-nosed pliers and -

pulling while holding the pushbutuon The HP Part
No. for a replacement bulb is listed under DS1

* (chassis) in the Table of Replacea le Parts, Section
- VI. Install a replacement bulb by inserting the bulb

into the pushbutton. Then insert| the key in. the

- pushbutton assembly. into the slot in the switch
‘body. Push the pushbutton asse rlbly in untll it
~ seats.

|
]
|
|

3-44. Pushbutton Switch Bulb Replacement -

|

3- 45 Instructions for replacing the bulbs which

light the s- parameter and attenuatlon pubhbutton

- switches are given in Flgure 3- 12

I
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Model 8746B |

‘Operation
‘.'-:‘ ) \v S
| Sl e h
TRANSISTOR MEASUREMENT
* SWEEP OSCILLATOR - i ANMyLsz ‘
— — SWEER NEFRENCE > - .' .r o
Q | Q. \ ©F e o .
® . o [ ] : R [
ove [EEEE S > Ar our s e ._I *
0 o 00 S —
g REMOTE .
. M N
AF ) l )
N
‘ o suppLY
HP 87468 Jourmr
' 8717A -
' - TRANSISTOR
HP 11608A
TRANSISTOR BIAS SUPPLY
\ . FIXTURE
b
*Rear-pan¢l REFERENCE LlNlE (HP Part No, 11604-20021). See Paragraph 3-17a.

3-14

Figure 3-9. Transistor Nieasurement (1 of é) |




‘Model 8746B

‘through-line

_ page. TURN BIAS OFF! Insert shorting

calibrator for reflection measurement or
calibrator for transmission
measurements (see Table 3-1 for the corre-

) spondmg display 1ndlcat10ns)

Select s-parameter to be measured and inci- ‘
- dent power attenuation desired by pushing

approprlate 87 46B pushbuttons.

. Set the Sweep Oscillator to sweep the fre-

quency: band of lnterest

. Adjust the Sweep Oscillator and Network

Analyzer controls to phase lock the Network

~Analyzer over the frequency ”band selected.

Adjust the Network Analyzer TEST CHAN-

NEL GAIN and AMPLITUDE VERNIER
~'controls for an amplitude reference on the
“dispiay unit: -

a." Feor 8414A adjust for a, reflectlo'n or

transmission coefficient of 1.0 (outer’

gratlcule clr(,le)

b. For 8412A adjust for a convenient ¢ ampln-'

tude reference (preferably 0'dB).

. Adjust 8746B REFERENCE PLANE

EXTENSION to obtain equal reference and
test channel electrical lengths

a. For 8414A adjust for dot or smallest clus-

ter.

"b. For 8412A adjust for a honzontal phase

trace

Adjust Network Analyzer PHASE VERNIER
control: .

~a. For 8414A. adJust for calibrator reference

~(short 180 degrees, thmugh-sectlon 0 de-
grees).

'b. For 8412A adjust for a convenient refer-

ence. (When calibrating with a short, set
- DEGREES conirol to 180 degrees.

Always return- to 0 degrees. before

making a measurement ) :

. Adjust the transistor bias.

h Operation
L TBANS'STOR MEASUREMENT
| Ca"libration‘-‘ S B | -
L ’CO“"eCt equipment as shown on previous

- Two transistor calibrators are used for
calibration: a short for reflection, and a
through-line for transmission. The
through-line calibrator does not calibrate

. to the edge of the transistor case di-
‘rectly, as the short does. The transmis-
sion calibration reference plane is half-
way between the two ports. To calibrate
to the edge of the transistor case, an
offsetting calibration value is given in
Table 2 of the Model 11608A Operating
Note

8 For transm:ssnon cahbrahon msert through

line calibrator. Move the reference plane to the
edge of the transistor case by turning REFER-

ENCE PLANE EXTENSION counterclockwise
the amount of the off-setting calibration value. '

‘The offsetting calibration value is given in
- Table 2 of the Model 11608A Operating Note.

This value is the calibrator overall electrlcal

- length. When using the 8746B, the change in

reference channel length is thce the REFER-
ENCE PLANE EXTENSION counter indica-
tion. Therefore, the counter indication should
be changed by one-half the calibrator overall

_ length.

Measurement:

1 Remove the calibrator trom the '[‘ransnstor

Fixture and install transistor with output
lead pomtlng to the right.

CAUTION |

ALWAYS TURN BIAS OFF BEFORE
OPENING 11608A LID. Observe opera-
.ting precautions in paragraph 3-5 and
avoid switching transients as described in
paragraph 3-19. | -

‘See paragraph
3-18 for. instriictions concerning bias- supply

. installation and operatlon

3. Read magnltude and phase trom the dis-
- play mdlcator ‘

1

Figure 3-9. Transistor Measurément (20f2) . .
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Operati,on N

© Model 8746B .

MICROWAVE HARDWA RE MEASUREMENT

1. Connect equlpment ds shown above for re-
flection with rear-panel REFERENCE LINE,
"HP Part No. 08745-20064 and with a coaxial
. short connected to PORT 1. '

2. Press S,, and desired incident power attenu-
ation pushbuttons

3. Set the Sweep Oscillator to sweep the fre-
quency band of interest. <

4, Adjust the Sweep ()bullator and Network
~ Analyzer controls to phase- Jock the Network
~ Analyzer over the trequemy band selected.

5. “Adjust the Network Analyzer TEST CHAN-
NEL GAIN and AMPLITUDE VERNIER
controls for an amplitude referemo on . the
display unit:

- a. For 8414A adjust tor a rellettlon coef-
- ficient of 1.0 (outer graticule circle).

b. For 8412A adjust for a convenient ampli-
tude reference (preferably 0 dB).
6. Adjust 8746B REFERENCE PLANE EX-

TENSION to obtain equal reference and test
channel electrl( al lcngths

‘ NETWORK ANALYZER
_ SWEEP OSCILLATOR HP 8410A HP 8414A

== — . ) SWEEP REFERENCE F@)‘_,. ° .;—

3T 9 39 | Il

* o @ o “H LT ‘oll| ®

u;-- (W n(nu ) L ]
o 0 0O6Mm 0O 0 e
——— —— )
1 HP 8411A
HP 87468 !
' TN g
UNKNOWN —"" J :
PORT A==
7 H
e - ' ransmission: ‘ o
REFLECTION - - = = - ~ COAXJAL SHORT ' /,/ Use rear-panel REFERENCE LINE.
T ( HP Purt No. OB746-20031
TRANSMISSION - =~ 10 dB ATTENUATOR "/HP 11605A (see paragraph 3-17).
, < HP 8492A . FLEX|BLE ARM Reflection:
OPTION 010 Use yvear-panel RIS 1 RENCE LINE
HP Part No, 08745-20064
REFLE(JTION MEASURLMLN'I‘
: Cahbmtlon a. For 8414A adjust for dot or smallest clus-

| 7. Adjust Notwork Analywr PHAbE VERNILR

Meaqurement

.l\_?

ter. ,
b. For 8412A adjust for a horizontal phase
trace.

- ¢ontrol:

a. . For 8414A ad]ust for mhbraton reference
(180 degrees).

b. For 8412A set DEGREES control to 180
- degrees, and adjust PHASE VE RNILR for
a convenient reference.

Note

Return 8412A DEGREES control to O
degrees bctore measurement.

1 Remove coaxial short from POR'I' 1 and con-
nect the device under test to PORT 1. Termi-
nate all other ports of the device under test
with the characteristic impedance.

. Recd the refle(;tiOn coefficient on the display
indicator. |
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Figure 3-10. Microwave Hardware Measurement (1 of 2)
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, (‘)perationl |

TRANSMISSION MEASUREMENT
,Cahbratlon

1. Connect equipment as shown on previous
page for transmission with rear-panel REF-
ERENCE LINE, HP Part No. 08746-20031.
Connect a 10-dB attenuator, such as the HP
Model 8492A Option 010, to the Flexible

PORT 1.

2. Press S5, or S;, and desired incidenﬂpower
attenuation pushbuttons.

quency band of interest.

4. Adjust the Sweep Oscillator and Network
Analyzer controls to phase lock the Network

5. Adjust. the Network Analyzer TEST CHAN-
NEL GAIN and AMPLITUDE VERNIER
controls for an amphtude reference on the
dlsplay umt

el

fment of 1.0 (outer graticule circle).

b. For 8412A adjust for a convenient amyli-
. tude reteren( o (preferably 0 dB). |

6. Adjust 8746B REFERENCE PLANE EX.
- TENSION tc obtain equal reference and test
channel electrical lengths

a. For 8414A adjust for dot or smallest
| cluster.

b. For 8412A adjust for a hormonta' phase
trace

control:

a. For 8414A adjust tor eahbrator retereme
- (0 degrees).

b. For 8412A ad]ust for ‘Q convement refer-
ence.

Arm, and connect attenuator to the 8746B

3. Set the Sweep Oscillator to sweep the fre-

Analyzer over the frequency band selected.

a. For 8414A 'adjust for a transmission coef- |

1. Ad_]ust Network Analyz.er PHASL VERNIER

L

MICROWAVE HARDWARE MEASUREM ENT

~ *Measurement:

Insert the device to be tested between the
- 10-dB attenuator and PORT 1.

To determine gain or loss of the device under
test, note the 8410A TEST CHANNEL
GAIN setting. This is the calibration setting. -

Adjust the TEST CHANNEL GA[N controls:

a. For 8414A adjust’ to locate the CRT dlS-
play on outer gratlcule circle. '

b. For 8412A adjubt to return the trd( e to
the reference obtamed during calil;vation.

c. The difference in TEST CHANNEL
"GAIN settings is the magnitude of the
transmission gain or loss of the devue
under test.

To determine phase shift through the device .
under test ,

a. For 8414A read phase shift dlreetly from
the dlsplay '

b. For 8412A determine phlse shift by
phase trace displacement from reference
obtained during (ahbratlon

To determme the ele(,trl( al length of the de-
vice under test adjust 8746B REFERENCE
PLANE EXTENSION . to again obtain equal
reference and test channel electrical lengths.

a. For 8414A ad]ust for dot or smallest clus-
ter.

b. For 8412A adjmt lor a horizontal phase
trace,

¢. Multiply the change in the reference

plane digital indicator by two to obtain

- the electrical length of the device under
test.

" Figure 3-10. Microwave Hardware Measurement (2‘of 2).
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Operation Model 87468
- APC-7.CONNECTORS
[ \“\ ’
| COUPLING
. NUT
" COUPLING
SLEEVE
USE CARE
To Connect: 1. Keep contacting surfaces smooth and clean,
" 1. On one connector, retract the coupling sleeve Irregularities and foreign particles can degrade

2.

by turning the coupling nut counterclockwise
until the sleeve and nut disengage.

On the other connector, fully extend the coup-
ling sleeve by turning the coupling nut clock-
‘wise. To engage coupling sleeve and coupling
nut when the sleeve is fully retracted, press
back lightly on the nut while turning it clock-
wise. . :

Push the connectors firmly together, and thread
the coupling nut of the connector with re-
tracted sleeve over the extended sleeve. Leave
the other coupling nut in the original position:
cloéipg the gap between coupling nuts tends to
‘loosen the electrical connection,

To Disconnect:

1.

L()()séh the coupling nut of the connevctor show-
- ing the wider gold band.

IMPORTANT: Part the connectors carefully to
prevent striking the inner conductor contact,

“

COUPLING SLEEVE

- electrical performance.

Iy

CONTACTING
SURFACES

Protect the contacting surfaces when the con-
nector is not in use by leaving the ceupling
sleeve extended.

3. Use lintless material and/or firm-bristled brush
such as toothbrush-for cleaning. If a cleaning -

fluid is needed use isopropyl alcohol. IMPOR-

~ TANT: Do not use aromatic or chlorinated

. benzene, toluene, turpeniine, dioxane, gasoline, . |

hydrocarbons, esters, ethers, terpenes, higher
alcohols, ketones, or ether-alcohols such as

cellosolve acetate, or carbon tetrachloride. Keep
exposure of the connector parts Lo both the
cleaning fluid and its vapors as brief as possible.

3-18

o . "~ Figure 8-11. .

4PC-7 Conneétors




Model 87468 7 | | " Operation

. - A bulb extractor tdol; HP Part. No. 4040-0427, has been ‘developed' to facilitate bulb replacemehtﬂ for backlightéd. .
' ' pushbutton switches of the type shown below. : ‘ . | '
- BULB'REPLACEMENT PROCEDURE - o | : :
"~ 1. Place the end of the thumb of one hand over the corner of the pushbutton switch, With the bulb extractor
tool in the other hand, place the hooked end of the tool into the front of the slot on the bottom of the .

Iy .

~ ., pushbutton (A) and gently push up until the lower end of the pushbutton lens pops out as shown in B.

‘2. Remove the pushbutton lens. Place the hollow end of the bulb extractor tool over the bulb to be replaced |
and gently pull back. The bulb should stick in the extractor and come out of its socket as the extractor is
pulled back as shown in C, o : o | o

3. Remove the old bulb from the hollow end of the extﬁwtorand insert. the bulb into the hollow end. Using
‘'the' extractor to hold the new bulb, insert the new bulb into the socket. To separate bulb and extractor,

© gentiy twist until it easily slips off the bulb., - T ,
4. ' Replace the pushbutton lens by first positioning the tabs at the top of theilen's into the top of the
pughbutton and pressing the bottom of the lens into place as'shown in D, .. o :

NOTE

Y N 0 Only the pushbutton lens should be removed for bulb replacement. If the pushbutton is -
‘;\ b S inadvertently pulled out during replacement, remove lens from the pushbutton. Re-insert
BN I ‘the pushbutton into the front panel and push in until pushbutton snaps in place, Remain-
Vo . . der of procedure is the same as previously given. | )

| N \ \
' \ v ¢ "

Figuré 3-.'1'2.'“Pulsh butt‘on Selector ﬁulb Rep'lqcemént W

A
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Model 8746B

 SECTION IV

'Performance Tests .

PERFORMANCE TESTS

'4-1. INTRODUCTION

4-2. The procedures in this section t‘est' the instru-
ment’s electrical performance using the specifi-
~ cations of Table 1-1 as the performance standards.

All tests can be performed without access to the

interior of the instrument. If only a simple
operational test is needed, see the “Operator’s
. Check” in Section III. I '

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for the performance tests

is listed in the Recommended Test Equipment

Table in Section 1. Any eQuipment that satisfies -

* the critical specifications given in the Table may be
. substituted for the recommended model.

4-5. TEST RECORD

4-6. Results of the performance tests may be tabu-
lated on the Test Record at the end of the
procedures. The Test Record lists all of the tested
specifications and their acceptable limits. Test
results receided at incoming inspection can be-used
for comparison in periodic maintenance and trou-
bleshooting and after repairs or adjustments.

4-7. Directivity
SPECIFICATION:
Directivity: >30 dB, 0.5 to 4.0 GHz

: >26 dB, 4.0 to 12.4 GHz

DESCRIPTION: .

The 8746B under test is setup as a reflectometer by selecting S11 or S99. The system is calibrated with a

coaxial short for a reflecticn coefficient of 1. The short is removed and the 8746R is terminated with a
sliding load. The Network Analyzer test channel gain is increased by the directivity specification value,
making the calibration of the Polar Display’s outer graticule circle equal to the directivity specification.

If the sliding load was a perfect termination, any energy from the coupler’s réverse arm would be due only .
to the directivity signal. However, the termination is not perfect. Thus the indication on the Polar Display is
due to the directivity signal plus the reflection from the sliding load. If an indication greater than the outer
graticule circle is observed, set the Sweep Oscillator to CW at the frequency in question. Then phase (slide)
the sliding load causing its reflected voltage vector to rotate around the tip of the directivily vector. The
center of the circle caused by phasing the sliding load must be within the outer graticule circle.

41




Performance _Tésts,‘ S R - o - Model 8746B

PERFORMANCE TESTS |
4.7. Directivity (cont’d)
s SWEEP OSCH-WOR = " , _ NETWORK ANALYZER
w iy ) . ‘ R i .w _-..:T
‘ SWEEP REFERENCE e o N ®
T 39 o o ()5
KR ."——'1 RE OUT ' ' : [0 Ol, o’
| REFERENCE | INF ] |
’ HARMONI ¢
FREQUENCY
CONVERTER |
| _' 87868 |
| ' ‘i o
TEST ,’I CAL
)
. . . ,I ]
e ——— = -7
SLIDING LOAD X
‘ )
H
COAXIAL
SHORT
Figure 4-1. Directivity Test Setup
EQUIPMENT: |
',SWEEP OSCILLATOR . . HP Model 8690A B with 8691 4A Bplug in
., NETWORK ANALYZER, . . . . . . .. . . . . . .. HP Model 8410A/8414A
HARMONIC FREQUENCY CONVERTER e e e e e e e HP Model 8411A
SLIDINGLOAD . . . . . . . . . .. e e e e e e . . .- HPModel 905A
" COAXIAL SHORT . . . . . e e e e e e e e e e . . . . HP Model 11565A
REFERENCE LINE . . ... ... ... . . . ... HPPartNo. 08745-20064
PROCEDURE |

a. Connect the equlpment as'shown. Set 8746B for 0 dB attenuatlon Select either PORT 1 or PORT
~ 2 to measure. When measuring PORT 1, select S11. When measuring PORT 2, select Sgg9. Connect coaxial
short to port bemg measured , \

. b. Ad]ust Sweep Osclllator and Network Analyzer controls to phase lock the Network Analyzer over

the band of mterest
I

c. Push and hold the 8414A BEAM CENTER pushbutton and adjust the horuontal and vertical
posmon controls to place the dot in the center of the graticule.

-d. AdJust Network Analyzer TEST CHANNEL GAIN and AMPL VERNIER controls to locate. the
trace on the outer gratlcule urcle o | | ,

4-2
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PERFORMANCE TESTS

4-7 Directivity (cont'd)

. e. Remove Coaxial Short and terminate test port bemg measured w1th a Shdmg Load Below 1.8
. GHz, use HP Model 909A Option HO1 Coaxial Termmatlon

f. " Increase Network Analyzer TEST CHANNEL GAIN by 30 dB for 0.5 to 4. 0 GHz or 26 dB for 4.0
to 12. 5 GHz. :

g. Set Sweep Oscrllator to sweep very slowly across the frequency band of interest.
T Phase the Sliding Load while observmg the 8414A The center of the circle caueed by phasing the
Sliding Load must be within the outer graticule circle. For frequencies below 1.8 GHz, the display of

*‘directivity plus the fixed load reflection must be within the outer gratlcule circle.

1.~ Repeat steps a through h to test directivity of the other test port.

- 4-8. Source l\\,llatch1

SPECIFICATION: ‘ ‘
VSWR: <1.3 (p =0.13) (when used with 8411A)
(Specification applies to standard model only )

DESCRIPTION v

Source match is tested by measuring the change in magnitude of a maximum reflection when the phase of
the reflected signal is varied. A swept- -amplitude display of a miximum reflection is obtained when using a
coaxial short. The displayed trace is marked on the oscilloscope with'a grease pencil. The phase of the
reflection is changed approximately 180° by removing the coaxial short. The displayed trace of the open
circuit is also marked on the oscilloscope with a grease pencil. The maximum difference between theee two
traces at any frequency shiould be less than 2.3 dB (voltage ratio of 1.3:1). :

lEquivalent soorce'reﬂection coefficient

4-3
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PERFORMANCE TESTS

“Model 8746B

- 4-8 Source Match (cont'd)

SWEEP OSCILLATOR

NETWORK ANALYZER

' . 1
—_—— ]

SWEEP REFERENCE

E

I I Q9

@ o @ o o )
co: Gmmmmems| o R
0 o] O o, -—
SWEEP . oF
out REFERENCE LINE @& |
HARMONIC
FREQUENCY

CONVERTER

OSCILLOSCOPE

87468

HORIZ IN

ES

Rl 8\
.. '\
PORT 1 ‘( PORT 2

COAXIAL
. SHORT

m@

AMPL
our -

Figure 4-2. Source Match"l‘est’ Setup‘

EQUIPMENT:
SWEEP OSCILLATOR ........ HP Model 8690 Series with RF unit
. - as requnred |
NETWORK ANALYZER . .. . .. .. .. HP Model 8410A with 8413 A Phase-

HARMONIC FREQUENCY CONVERTER
OSCILLOSCOPE -, .

- COAXIAL SHORT
REFERENCE LINE

--------
aaaaaaaaaaaaaaaaaaaaaaa

------------------

PROCEDURE:

a.

Gain Indicator

HP Model 8411A
HP Model 180A/1801A/1821A

HP Model 11561A
HP Part No. 08745-20064

Connect the equlpment as shown Set 87468 for 0 dB attenuation. Select elther PORT 1 or PORT

2 to measure. When measuring PORT 1 select S11. When measuring PORT 2 select 822 Connect coaxial

bhort to port being measured

, 'b. Adjust Sweep Osc1llator Network Analyzer,
“swept-amplitude dlSplay over the frequency band ot interest.

c. Calibrate Oscilloscope vertical ,senmtlv_lty to display 1 dB/cm.

and Oscilloscope controls to obtain a




Model 8746B - | L [ ‘ o Perfdrmance Tests

" PERFORMANCE TESTS

4.8. Source Match (cont'd)
| d." Draw the Oscilloscope trace on the face of the CRT with a grease pencil.

" e. - Remove the Coaxial Short and draw the trace of the open circuit on the face of CRT with a grease
pencil. | o ‘ |

f. The maximuin dlfference between traces at any frequency should not exceed 2.3 dB (1.3 SWR).
This speclflcatlon applies to the standard model 8746B only. -

f

g. - Repeat steps a through f for.other frequency segments as necessary to cover the range of 0.5 to
12.4.GHz.

h. Repeat steps a through g to test source match of the other test port.

4-9. Return Match

SPECIFICATION: | | S
VSWR: <1.3 (p = 0.13) " |
(bpeutlcdtlon applies to standard model only )

iy

DESCRIPTION:

Return match of each test port is tested using the mternal coupler associated with the other test port in a
reflectometer setup cancelmg, at single frequenues, the coupler d1rect1v1ty and Flexible Arm reflections.

lReflection coefficient. of port used to terminate device’under test,

B
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Model 8746B

" \ : ‘. 0

~ PERFORMANCE TESTS
e ' ‘l/.'
4-9, Return Match (cont’d) .
. SWEEP OSCILLATOR o NETWORK ANALYZER
- o] | SWE§ P REFERENCE |
Q Q q r;q-
® o @ 00|,
coee B ODNNER| &
oD o 0 0.0 O
~— - \
REFERENCE LINE g ] ™" [
et , = 1 ‘
: | | HARMONI ¢
| FREQUENCY
CONVERTER -
87468 - =

_ COAXIAL SHORT

FLEXIBLE ARM

o
BELOW 1.8 GHz
FIXED LOAD

~

Figure 4-3. Return Match Test Setup

EQUIPMENT | f : | | | ' '

SWEEP OSCILLATOR e e e e e e e e HP Model 8690 Series with RF unit

as required

NETWORK ANALYAER ...... - . HP Model 8410A with 8414A Display Unit

HARMONIC FREQUENCY CONVET;\”/{‘R .« ¢ +-e « +« .+« .. . HPModel 8411A

- FLEXIBLEARM .. .. .. .. e e « v v v «. « . . HPModel 11605A
"COAXIALSHORT . . . . . . . . . . v v v v v .. . . HP Model 11565A -

SLIDING LOAD . . . . . . . . ... ... HP Model 905A (Below 1.8 GHz use

'; o | HP Model 909A Optlon HO1 Coaxial Termination.}

REFERENCELINE . .. .. . ... ... .. .. HPPartNo.08746-20031

PROCEDURE:

a. Connect the equlpment as shown Set 8'746B for 0 dB attenuation. Select elther PORT 1 or PORT .

2 to measure.

1. When measurmg POR’I‘ 1 return match connect long sectxon of the Flex1ble Arm to PORT 2

and Select S99.

2. 'When measuring PORT 2 return match, connect long section of the Flex1ble Arm to PORT 1 '

and select S11-

4-6
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' PERFORMANCE TESTS

4-9. Return Match (cont'd)
' | b. Connect a coaxial -Short to the free end of the Flexible Arm.

| c. Adjust Sweep Oscillator and NetWork‘ Analyzer controls to phase lock the Network An'élyzer over
the frequency band of interest. | ‘ ‘ o |

d. Push and hold the 8414A BEAM CENTER pushbutton and adjust the horizontal and vertical
position controls to place the dot in the center of the graticule. | ' | .

e. Adjust Network Analyzer TEST CHANNELl-GAIN and AMPL'VERNIER controls to locate the
trace on the outer graticule circle. If the trace deviates from a circle by more than 5 mm, narrow the
frequency range being swept. | o | o ‘ : 8

f. Remove the coaxial short and connect the free end of the Flexible Arm to the port being .
measured. | ' ‘ " | | : o

. Increase Network Analyzer TEST CHANNEL GAIN by 18 dB (This specification applies to the
standard model 87468 only.) The polar display of reflection coefficient should be within the outer circle. If
the reflection coefficient does not meet specifications, separate the Flexible Arm reflection and coupler
directivity from t‘pe 8746B reflection coefficient as follcws: .

1. Set,the Sweep Oscillator to CW and select the frequency which corréspbnds to the pbint of
‘ greatest reflection on the Polar Display. | o |

2. Disconnect, Flexible Arm from the port being measuréd.

3. 'Connect a Sliding Load to the Flexibie Arm. Below 1.8 GHz use 909A Option H68 Coaxial
Termination. While phasing the Sliding Load and without pressing BEAM CENTER
pushbutton, adjust the Polar Display vertical and horizontal position conirols to place the
center of the circle caused by phasing the Sliding Load in the center of the CRT graticule.
Below 1.8 GHz, place the dot indication in the center of the CRT graticule. . -

4. Disconnect the Sliding Load (or termination) and connect Flexible Arm to the port being
measured. The display of reflection coefficient should be within the outer graticule circle.

- i. Repeat Steps a through h for other frequency segments as necessary to cover the range of 0.5 to
12.4 GHz. | R | ’

j.  Repeat steps a through i to test return match of the other test porh

ot
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Table 4-1. Pérfofmance Test Record

" Model 8746B

Hewlett-Packard Model 8746B

" Test Performed by

4-9

(Standard model only)

S-Parameter Test Set Date - _. |
. Serial No. _ “
Paragraph No. | Test Results
| Minimum  Actual - Maximum
47 " Directivity: 0.5 to 4.0 GHz 30 dB
| 4.0 to 12.4 GHz 26 dB
- 48 Source Match in voltage ratio 2.3dB
(Standard model on’ ‘)
Return Match in return loss 18 dB







Model 8746B

Adjugtments .

SECTION V
ADJUSTMEN"’S

5-1. INTRODUCTION

5-2. This section provides mstructlons for adjust-

ing the 8746B. The following adjustments can be

performed separately. The order of the power
supply voltage adjustments are not important.
However, the ac voltage input to the 8746B must
be within 48 to 440 Hz when this adjustment is
made. No appreciable warmup is necessary. Loca-
tion of the voltage adjustments will be found on
Service Sheet 6

5-3. EQUIPMENT REQUIRED

5-4. Eqmpment required for adjustments is listed
in the Recommended Test Equipment Table in

Section 1. Equipment for adjustment is marked

“A” in the Use column.

5-5. ELECTRiCAL ADJUSTMENTS

5-6. The only electrical adjustments are power
supply output voltages. The adjustment locations

are shown on Service Sheet 6 (last foldout sheet in
manual). With an ac input voltage of 115V/230V

ilq%; 48 to 440 Hz, proceed as follows.

" a. Connect voltmeter to test points A1TP1

and A1TP3 with positive lead going to A1TP1.

Adjust A1R14 (+25V ADJ) for a voltage of +25V

- +0.5V.

b. Connéét voltmeter to test points A1TP2
and A1TP3 with negative lead going to A1TP2.
Adjust A1R17 (—25V ADJ) for a voltage of —25V

- +0.5V.

5-7. MECHANICAL ADJUSTMENTS

- 5-8. The only mechanical adjustment fs the digital -

counter friction clutch. To adjust thls friction

“clutch, refer to Fxgure 5-1.

.5"1 :




Adjustments

Model 8746B

1. R;emove the 8746B top cover.

2. Loosen the two hollow hex-head screws
(2) holding the collar (1) in position on
- the shaft. : '

3. Hold the collar tightly against the ‘spr‘ing
.washer (3) flattening the washer, while
tightening the hollow hex-head screws

(2).
follows:

EXTENSION crank until counter
reads all zeros.

4. Check ‘the operation of the clutch as

‘a. Adjust the REFERENCE PLANE

4]

- FRICTION CLUTCH ADJUSTMENT

c.

“again. If the dial does not indicate all

Hold thumbwheel to retain zero indi-
cation and rotate the crank counter-
clockwise until the stop is reached.
Release the thumbwheel.

)

Rotate the crank CIockWise until the
stop is reached. The dial should indi-
cate 15 cm or greater.

Rotate the crank counterclockwise
until the stop is reached. The coun-
ter - dial should indicate all zeros

zeros, readjust .the friction clutch
and repeat this check. |

.F'igure 5-1. Digital Counter Friction Clutch Adjustment

5-2
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Model 8746B"

. Replaceéble Parts

. SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This sectlon contams information for ordermg

replaceable parts. The step attenuator assembly A6

is available as either a new or a rebuilt assembly.
Exchange assemblies afford considerable cost
saving, but are available only on a trade-in basis. A
repairable assembly is required in exchange for

each factory-repalred and tested reuseable assem-

bly.1

6-3. Table 6-1 gives the meanmgs of the abbrevia-
tions and reference designations used in the table
of replaceable parts.

6-4 Table 6-2 is the table of replaceable parts, and
is organized as follows: g

a. Electrical assemblies and their compo-
nents in alpha-numerical order by reference desig-
nation. »

b. Chassis-mounted parts in alpha-numerical
order by reference designation.

c. Miscellaneous parts.

d. Ilustrated essembly drawirigs as follows':
Figure 6-1, Model 8746B Front Panel Assembly
Figure 6- 2 Front Panel Assembly
Figure 6- 3 through 6-5 show replaceable parts of
all interface connectors except RF IN (DC3J1).
The RF IN connector is part of a directional
coupler and is not soparately replaceable.

The information given for each part consists cf:

a. The Hewlett-Packard part number,

b. total quantity (Qty) in the instrument,

¢. description of the part,

d. = typical manufacturer of the part in a
5-digit code, and

e. the manufacturer’s number for the part.

Total quantity for each part is given only once. . —
at the first appearance of the part number.

6-5. Table 6-3 cbntams the names and addresses
that correspond to the manufacturers’ code num-
bers.

6-6. ORDERING INFORMATION

6-7. To order a part listed in the Replaceable Parts
Table, provide the nearest Hewlett- Packard office
thh the following mformatlon

. a. The Hewlett-Packard Part No. from the
Replaceable Parts table.

b. The quantity requlred
6 8. ’I‘o order a part not listed in the Replaceable
Parts table, provide the nearest Hewlett-Packard
office with the following inforation:
a. Instrument mude! number.
b. Complete serial numbex}, including prefix.
¢. Description and function of part.

- d. Quantity reyuired.

1

When ordering extra ‘assemblies for spar: parts stock, use new
assembly part number only. Exchange assemblies require trade-ins,

6-1



Replaceable Parts Model 8746B
Table 6-1. Reference Designators and Abbreviations Used in Parts List
REFERENCE DESIGNATORS
A = assembly o 0 = fuge P = plug v = vacuum tube,
B = motor FL = Filter Q = transistor neon bulb,
BT .= battery J = jack R = resistor photocell, etc.
C = capacitor K = relay RT = thermistor VR = voltage
cp = coupler L = jnductor S = switch regulator
- CR = diode LS = loud speaker T = transformer w = cable
. DC = directional coupler M = meter . ™ = terminal board X = socket
DL - delay line ' MK = microphone P = testpoint Y = crystal
DS = device signaling (lamp) M‘P = mechanical part. U = mt\egmted circuit A = :‘zrt\;%::vny,
E = misc electronic part
4
, ABBREVIATIONS
A = ampems‘ , , M = henries N/O - = normally open RMO = rack mount only-:
AFC = putomatic frequency HDW = hardware NOM = pominal RMS = rHot-mean square
control ) HEX = hexagonal NPO = negative positive RWV = reverse working
AMPL = amplifier HG = mercury zero (zero tem- " voltage
, v HR = houx(s) perature coef- S-B = glow-blow
BFO = beat frequency oscilla-  Hz = Hertz ficient) "SCR = gerew
tor o NPN = negative-positive- SE = gelenium
BE CU = berylium copper IF = intermediate freq . negative SECT = gection(s)
BH = binder head IMPG = {mpregnated NRFR = notrecommended SEMICON = semiconductor
BP = bandpass INCD = incandescent ' for field re- Sl = gilicon.
BRS = brass : - ' INCL = include(s) placement SIL = silver
BWO =" backward wave oscilla- " INS = insulation(ed) NSR = not separately SL = slide
tor ' INT = internal ‘ replaceable SPG = gpring
. SPL = gpecial ,
cecw = counterclockwise S . OBD = ‘order by SST = Stainless steel
CER = ‘ceramic’ K = kilo = 1000 description SR = split ring
CMO = cabinet mount only : OH = oval head STL = gteel
COEF = coefficient LH = .Jeft hand : OX‘ = oxide
COM = common LIN = linear taper = pe - -
COMP = composition LK WASH = lock washer gc = g::lnkmd circuit 'i‘ll; - tfnntfnlum
COMPL: = complete LOG = logarithmic taper PF = picoi'uraés= 10°12 _ Ume delny
CONN = connector LPF = low pass filter ‘ farads ' %g}‘) = :gfﬂ‘(’i
e - :fﬁ;‘m‘(;ﬁ‘f‘}“t‘:be | PH BRZ = phosphorbronze Tl = titanium
cwW = clockwise M = milli = 103 PHL = Phillips TOL = tolerance
MEG = meg = 106 PIV = pe;ntk inverse TRIM = {rimmer
PC = deposited ¢ ' MET FLM = metal film , volage - TWT = fraveling wave
gﬁ?‘-’ - g;i;‘),(;sntd carbon MET OX = metalli~ oxide PNP = positive-negative- - tube k
v Mf‘R = manufacturer PO _ g‘-’:‘:t“’f‘?
ELECT = electrolytic’ MHz = megu Hertz _ pan = =106
ENCAP = éncapsu};m.ed MINAT = miniature l:OLY - polystrene : micro 10v
EXT = external MOM = momentary PORC = porcelain '
MOS = metalized POS = position(s) VAR = variable
10 = fm«“ds substrate POT = potentiometer vDCW = de working volts
FH = flat head MTG = mounting g]’l" = gm‘nk;to-pwk : '
N w W 2 he MY . = “mylar” , = pom \
{"IXLDH - :'i:‘lgstc:r head PWV = peak working volt- 3Vv/ = with
age = watts
\ N = pano (1079 ‘ w1V = working inverse
(f = gIga (1(?9) N[C = norm&(llly cl)‘)scd RECT = r(ictificr vw(:;:::;::g inverse
gf, = g;,»ymumum NE = neon RF = radio frequency ww = wirewound
y = glass ' NI P = nickel ) RH = round head or = wi
GRD = ground(ed) L ‘mc el plate right hand W/IO without




" 'Model 8746B | o | _ | ' | : ’ - B ~ Replaceable Parts

P

. Table 6-2. Replaceable Parts

n ' e Mfr. -
Reference |0 b+ Number Qty Description it Mfr Part Number
Designation | o o Code
AL | o08146-60052 - 1 BOARD ASSY:POWER SUPPLY ‘ 28480 08746-60052
AlCL 0160-3451 2 C3FXD CER 0.01 UF +80-20% 100VDCW _ 56289 C023B101F1032525~CDH
ALC2 0160-3451 CsFAD CER 0.01 UF +80~20% 100VOCHW 56289 C023B101F 1¢3Z2525~CDH
AlC3 0180-0141 2 C3FXAD ELECT 50 UF +75-10% 50VDCW ‘ ., 56289 30N5066050002-DSM
ALC4 0180-0141 - CSFXD ELECT 50 UF +75-10% 50VDCW 56289 © 3005066050DD2~DSM
ALCRY1 ©1901-0025 . 6 DIODE:SILICUN 600 PIV 28486¢ 1501-0029
ALCR2 1901-06G2$ PIODE:SILICON 600 PIV 2848¢ 4 1501-0029
ALCR3 © 1901-002%. ' DIODE:SILICON 600 PIV 2848¢C 1901-0029
ALCR4 : 1501-002% DIODE:SILICON 600 PIV 28480 . 1601~-0029
ALCRS 1902-21%3 : 2 DIODE BREAKDGWA:13.3V 5% 28480 - 1902-3193
AlCRe 1902-3163 " , DIODE BREAKDOWN:13.3V 5% 28480 1902-3193
ALCR7 : 1501-602% DIONDE:SILICON 600 PIV 28480 1501-0029
ALCRB . 1901-0025 - ' DIODE:SKLICON 600 PIV 2848¢ 1901-0029
AlQl 1853-0020 23 TSTR:S1 PNP(SELECTED FROM 2N3702) 20480 1853-€020
AlQ2 1853-0050 1 TSTR:zS51 PNP ' 28480 1553-0050
© AMQ3 : 1853~0012 8 ISTR3SI PNP ' : 80131 2N2904A
AlGe 1853-0052 1 TSTR:S) PNP ‘ ‘ 80121 2N3740
AlQ5 . 1854-0071 20 TSTR:SI NPNISELECTED FROM 2N370%) 28480 1854-C071
Alue 1854~0071 : YSTR:SI NPNUSELECTED FROM 2N3704) ., 2848C 1854~0071
- ALQT 1854~002% 9 ISTR:SI NPN v 80131 2N3053
AlQd 1854=4C72 1 TSTR:SI NPN ‘ 80131 2N3054
ANRL 0764-0016 2 R:FXD MET FLM 1000 OHM 5% 2w 28480 0764~0016
AAK2 0764-0016 ‘ | R:FXD MET FLM 1000 OHM 5% 2W 28480 0764~0016
AlR3 : 6658-3640 2 WIFAD MET OX 1.8K OHM 5% 2 28480 0658~3640
AlR4 © 01%7-C346 2 RZFXD NET FLM 10 OHN .13 1/8W 26480 0757-0346
ALRS 07571-034¢ _ R3FXD MET FLM 10 OHM 13°1/8w ‘ 28480 0757-0346 !
AlRé ‘ 0658~3640 h $FXD MET OX 1.8K OWM 5% 2w ) 26480 0698~ 3640
ALRT . 0757-0421 2 RZFXD MET FLM 825 OHM 13 1/6W 28480 0757~C421
ALRS 0757-C15S. 2 RIFXD MET FLM 21.5K OHM 1% 1/8W 28480 0757-C199
ALR9 0757-C159 RIFXD MET FLM 21.5K OHM 1% 1/8W 28480 0157-0199
ALR10 y 0757-0421 : RIFXD MEY FLM 825 OHM 1% 1/6u 28480 0757-0421
AlRL) 0811-1552 1 R:FXD WW 0.56 OHM 5% 2M 28480 0811~1552
AlR)2 6813-0029 i RZFXD MW I OHM 33 3 : 28480 | - 0813-0029
AlR13 0698-3154 2 RIFXD MET FLM 4.22K OHM 13 1/8W 28480 | 0698-3154
AlRL4 2100-17%8 2 R:VAR WW 1K OHM 5% TYPE V 1W ' 28480 2100-1758

. . \ '

AlR1S 07157-042¢ 2 © RZFXD MET FLM 5.11K OHM 1% 1/8W . 28480 . 0757-0438
AlR16 © 0151-0438 : RIFXD MET FLM S.11K OMM 13 1/8W 28480 0757-0438
_ALRA7 2100-1758 - . RZVAR WW LK CHM 58 TYPE V iW 28480 2100-1758
AlR)8 . : 0698-3154 ‘ REFXD MET FLM 4.22K OHM 13 1/6W 28460 | 0698-13154
A2 08746-60050 | BOARD ASSY:BUFFER : 28480 08746~60050
A2C) : 0180~1747 1 C:FXD ELECT ‘150 UF 20% 15VDCW 20480 0180~174]
A2C2 0180-1714 ' 1 CIFXD ELECT 330 UF 108 6VLCW 28480 | 0180-1714
A2CR1 1601-0025 30 CIODE:SILICON 100MA/1LV . 07263 FD 2387
A2CR2 . 1902-0041 ‘ 13 DICDE :BREAKDOWN '5.11V 53 04713 S$210939-94
A2CK3 : 1901-0025 . _ DICDE:SILECON 100MA/1V ‘ , 07263 FD 2387
A2CR4 T 1902-0041 | OICDE:BREAKDCWN 5.11vV 5% 04713 $210939~98
A2CRS 1904~0025 DICDE:SILICUN 100MA/1V ‘ 07263 FD 2347
A2CR6 ‘ 1501-002% DIODE:SILICON 100MA/1V , 07263 FD 2387
A2CRT . 1502-0041 N | OICDE:BREAKDOWN 5.11V 5% ‘ 04713 5210936~-58
A2CRE 1901-0025 DIGDEZSILICON 100MA/1V _ 07263 | Fp 2387 )
A2CRY 1501-0025 : DICDE::SILICON 100MA/1V ‘ : 07263 FO 2387
ACKLG - 1902-0041 DICDE :BREAKCCWN 5.11V 5% : : : 04713 $210935~-98
A2CR11L 1501-0025 DICDEzSILICON 10OMA/LV 67262 “FD 2387
A2CR12 , . 1501-0025 DIODE:SILIGCN 100MA/QV ‘ 07263 FD 2347
- A2LR13 ' 1501-0025 ‘ DIODE:SILICON 100MA/QV 07263 | FD 2307
A2CR14 1902-0041 ‘ DIODE:BREAKDOWN 5,11V 5% , 04712 $210939-94
A2CR15 1901~0025% 1 DIODE:zSILICON 100MA/LV / , 07263 FO 2387
A2CR16 "~ 1901-0025 \ DIGDE sSILICGN 1COMA/)Y _ - 07262 FO 2387
A2LRLT . 1802-0041 ‘ o OICDE 3BREAKDOWN 5,11V 5% K (‘ : 04713 $210939-94
A2CR18 1901-0025 ' DIODE:SILICON 100MA/1V . 07263 FO 2387
A2CRLA9 - 1501=007% : ‘1 DICDE3SILICON 100MA/1LV \ 07263 FD 2387
A2CR20 1901-002¢ ' DICDE:SILICON LOOMA/LV o ‘ 07263 | FB 2387
A2CR2ZY 3907-004) : DIODE :BREAKDOWN 5.11V 5% 04713 $210939-98
A2CR22 1901-0025 DICDE:SILICON 100MA/1V , . 07263 FD 2387
A2CR23 1901-0025 ' o DIUDE:SILICON 100MA/1V , \ 07263 FD 2387
R 3

A2CR24 15010-6025 ‘ DICDE :SILICON 100MA/1V | 07263 "F0 2387 '
A2CR2S 1902-0041 = , DIODE :BREAKDOWN 5.11V 5% g 04713 $210939-94
A2CR26 : . '1902~0025 "R DICDE »BREAKDCNNZL0.0Y 5% 400 MM , 208480 1902~0025
A2CR27 : 1901-0025 A ODICDE:SILICON 100MA/ LY 07263 | FD 2387
A2CR28 _ 1901-0025 ‘ DECDE :SILICON 100MA/LV - : 072623 FD 2387 \
A2CR29 - 1601=002% , DiZDE=SILICOUN 100MA/1V : \ 07263 .. FD 2387
A2CR30 1802-31¢€2 | D10DE BREAKDOWN:SILICON 12.1V 5% T 28480 1602-3182
A2CR3L1 1502-004$ 1 'DIODE sBREAKDOWN 6.19V 5% , © 04713 $210939~)22
A2CR32 - 1902-0041 ‘ ., DEODE:GREAKDONN 5.11V 5% 04713 S$210939-94
A20) - 1854~0C71 ~ FSTR3SI NPNUSELECTED FRON 2N3704) 26480 . 18540071

.See introduction to this section for ordering information .
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Mode) 87468

Replaceable Parts .
, _ N o,
. Table 6-2. Replaceable Parts '
ferenc , SRR Mfr : ‘
Reference |uip part Number| Qty Description Mfr Part Number
Designation , | o Code |
. ' )

A202 18%3-C020 TSTR2S1 PNPISELECTED FROM 2N3702) 28480 1853-0620

' ARQ3 ' 1854~0071 TSTR3SI NPNUSELECTED FROM 2N3704) 28480 1854~CC71
A2Q4% 18530020 TSTR3SI PNPUSELECTED FROM 2N3702) 28480 1853~0020
A2Q5 1854~-0071 TSTR3S1 NPN(SELECTED FROM 2N3704) 28480 16854~0C71
A2Q6. 1853-0020 TSTR:S1 PNPUSELECTED FROM 2N3702) 204890 1853-0020
A2Q7 1854=-0071 TSTR3SI NPN{SELECTED FROM 2N3704) 20480 1854~0071
A208 1853-C020 TSTR3SE PNPUSELECTED FROMN 2N3702) 28480 1833~-0020
A2Q9 1854-0G71 TSTR3S1 NPN(SELECTED FROM 2N3704) 28480 1854~0071
A2010 1853-0020 T5TR3SI FNPISELECTED FROM 2N3702) 20480 1853-0020
A2011 1854-0011 TSTR2S1 NPNISELECTED FROM 2N3704) 28480 1854~0071
A2Ql2 1853~0020 - TSTR:SI PNPLSELECTED FROM 2N3702) .. 40480 1853~-0029
A20Q13 1854~0071 TSTR2SI NPNUISELECTED FROM 2N3704) 28480 1854~0071
A2014 1853-0G20 TSTR:SI PNPISELECTED FROM 2N3702) 28480 1853-0020
A2015 1854~00713 TSTR:SI NPNISELECTED FRON 2N3704) 28480 1854~C071
A2816 18%3-0020 TSTR:SI PNPUSELECTED. FROM 2N3702) 28480 1853-0020
A2017 1854~00171 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071
A2018 1854~00171 TSTRzSI NPNUSELECTED FROM 2N3704) ' 20480 18%54~-0071
A2019 1854~0071 TSTR:SI NPNISELECTED FRON 2N3704) 20480 1854~0071
A2020 . 1854~00171 TSTR:SI NPNUSELECTED FROM 2N3704) 28480 1854-00C71
A2Q21 1854~C071 TSTR3SI NPMISELECTED FROM 2N3704) 28480 1854-0071
A2Q22 185h-0062 1 TSTR:S1 NPN . ‘ 80131 2N1701
A2022 1205~0048 1 MEAT SINK:FINNED, FOR TO-8 CASE 05820 .213%=-CB
A2023 18%3~-0012 ' JSTR:zS1 PNP 80131 - 2N2S04AA
A2024 1854~-0039 TSTR3SI NPN . 80131 2N3053

_ h2Q25 1854~G071 TSTR3SI NPNISELECTED FROM 2N3704 284860 1854~0071
A2026 1854~0C35 TSER3SI NPN ) 60131 2N3033
A20217 18532~0012 TSTR:SI PNP . ' 80121 2N2904A
A2R1 0698-4270 12 RFXD FLM 4.7K OHM 53 1/8W 28480 0698-4270
A2R2 0683~1025 k] REFXD COGMP 10G0 CHM 53 1/4W 01121 c8 1028
A2R3 0698~4278 18 RIFXD FLM 10K CHM 5% 1/8W ' 28480 0698~-4278
A2R4H 07187-0757 12 RIFXD MET FLM 90.9 OHM 1% 142w 28480 07157-0797
A2R5, 0698-427C RIFXAD FLM 4.7K OHM 3% 1/8M 28480 0698-4270
A2R6 0683~1025 R2FXD CONP 1000 OHM ST 1/4W 01121 Cchb 1025
AZR7 0698~42768 RIFXD FLN 10K OHM 53 1/8W 208480 0698~-4278
A2R8 0698~4262 7 RIFXD FLR 2.2K OHM 53 1/8W 20480 0698~4262
A2R9 0157-C757 RIFXD MET FLM 90.9 OHM 1% 142M 26480 V157-0797
A2R10 0698-4217C RIFXD FLM 4.7K OHM 5% 1/8W 208480 0698-4270
A2R11 0683~1C25. RIFXD COMP 1000 OHM 5% 1/4W o1121 CcB 1028
A2R}2 0698-4217¢ REFXAD FLM 10K CHM 3% 1/78W 28480 06968~4278
A2R13 01571-01751 RIFXD MET FLM 90.9 OHM 13 1A2W 29480 01570197
A2R14. 0696-4270C RIFXD FLM 4oTK OHM 53 1784 28480 0698-4270
AZR1S 0683-102% RIFYD COMP 1000 OHM 53 1/4W 61121 €8 1025
AZRLG 0698~-4278 (REFXD FLN 10K CHW 5% 178w 28480 06958-4278
A2RLT 0751-0197 RIFXD NET FLN 90.9 OHM 18 1/2M 28480 0757-0797
A2R1B 0698~42170 RSFXD FLMN 4.7K OHM 5% 1/8W 28480 0698-4270
A2R19 0683-1025 RIFXD COWP 1000 OHW 3% L1/4W 01121 ch 1025
A2R20 0694~4218 " RIFMD FLMN 10K OHM 5% 1/8MW 20480 0698-4278
CARRZ) 0157-6157 REFXD MET FLM 90.9 OHM 1% 1/2W 28480 0757-0797
A2R22 - 0698~-42170 RIFXD FLM 4.7X OHM 53 1/8W 28480 0698-4270
A2R2Y 0683-1025 "RIFXAD COMP 1000 OHM 5% 1/4MW o1121 cB 1028
 A2R24 0698-4218 RIFXD FLM 10X CHM 5% 1/8W 20480 . 0698-4278
A2R25 07570757 R:FXAD NET FLM 90.9 OHM 1% 1/2W 20480 07%7-0797
A2RZL6 0698-4270 RIFXD FLM 4.TK OHM 5% 1/8W 28430 . 0698~-4270
A2R27 0683~1025 RIFXD CUMP 1000 OHN 5% 1/4W olrzl cé 102%
A2R28 0698~427¢C R:FXD FLM LOK OHM 5% 1/8W . 20480 0698-4278
A2R29 0751~-C157 RIFXD MET FLMN 90.9 OHM 13 1/2MW 28480 0757-0797
A2R30 0698-4270 RIFXD FLN 4.7K OHM 5% 1/8W 20480 0698-4270
A2R3N 0683-1028% RZFXD COMP 1000 OHM 5% 1/4W 01121 C8 1025
A2R32 0698~-42178 R:FXD FLN L0K CHA 5% 1/8w - 28480 0698-42178
A2R33 Q151-C157 RIFXD NET FLM 30.9 OHM 13 1/2W 20480 0151-0197 '
A2R34 0683~1025 . RIFXD GOWP 1000 OHM 5% L/4M 01121 Ch 1025
A2R35 0698~42641 5 RIFXD FLM 2K ONMM 53 176w 1208480 0698-42061
A2R36 0698~4242 5 RaFXD FLM 300 OHM 3% L/88.° 28480 0658-4242
ARR3? 0683~1025 : RIFXD COMP 1000 OHM 5% 1/4MW 011zl ch 1023
A2R38 0698~42¢1 RaFXD FLM 2K OHM 5% 1/8MW 28480 0698-4261
A2R39 0698~4242 R:FXD FLN 300 GHM 5% 1/8W 28480 06984242
ALR40 0683-102¢ RIFXD COMP 1000 ONN 5% 1/4W 01121 €8 Y028
A2R41 0683~1025 RIFXD COMP 1000 OHM 58 1/4W 01121 cB 1025 !
A2R42 0663-102% RZFXD COMP 1000 OHN 53 1/4NW al121 CB 1025
A2R43 0698-4261 RIFXD FLM 2K OHM 53 1788 20480 0698-42061
A2R44 0698~4242 RIFXD FLN 300 CHM 58 1/8W 28480 0638-4242
. A2R45 0683=1G25 RIFXD CCMP 1000 OHM 58 1/4W g1121 cH 1023
A2R46 0698~-4261 R3FX0 FLMN 2K OHM 53 1/84 20480 0698-4261
A2R4H7 0698-4244 R3FXD FLN 300 OHM 5% 1/8W 20480 ;06984242
A2R48 0683-102% RIEXD CCMP 1000 QWM 58 174k o112} ‘c8 1028
A2R4Y 06%08-426) RIFXD FLM 2K GHM 5% 1/8W 204080 0698~4201

/A ]
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. Model 87468 Replaceabie Parts
Table 6-2. Replaceable Parts
R . ' c e Mfr ‘
eference (Lo part Number Qty Description P Mfr Part Number
Designation | 4 . | Code | .
- A2RS0 0698-4242 ‘ RIFAD FLA 300 QMM 53 1/6W - 20480 0698~4242
" A2RS1. 0683-1025% ‘ R3FXD CCMP 1000 OHM 5% 1/4W ~ 01121 CB8 1025
A2R52 0683-~1025 RIFXD COMP 1000 OHMN 53 1/4M " 01121 CB 1025
A2R53 0683~1025% RIFXD CGMP 1000 OHM 53 1/4W ol121 CB 1025
A2R54 0764-0013 2 R:FXAD MET OX 56 OHM 58 2w 28480 0764~0013
A2R55 07640013 RIFAD MET OX 56 OMM 58 2w 28480 0764-0013
'A2R56 0683-1025 RIFXD CUNP 1000 OHM 53 1/4M 01121 CB 1025
A2R57 0698~42178 RIFXD FLM 10K CHM 5% 1/8W. 28480 0698~4278
A2R58 0683~1025 RIFXD CCMP 1000 OHM 53 1/44 01121 C8 1025
A2R59 0698-4240 - 2 RIFXD FLN 240 OHM 5% 1/08W 120480 0698=4240
A2R60 0688~3¢13 1 RIFXD MET OX 39 OHM 5% 2M 78480 0698-3613
A2R61 0683~102% R2FXD CCMP 1000 OHM 5% 1/4M alvizi CB 1025
A2R62 .0683~1025 | R3FXD CCMP 1000 OHM 5% 1/4MW 01121 C8 1025
A2R63 0698~42T7) 1 RIFXD FLAM 5.1K OHM 5% 1/8M 28480 0698~-42171
_A2R64 0683~-1025 ' R3FXD CONP 1000 OHM 53 1/4W 1121 | CB 1025
A2R65 0083-2425 1. R3FXD GONP 2400 OHM 53 174 01121 CB 2425
A2R66 0683-3615 1 RSFXD CGMP 390 OMM 53 1/4M 01122 CB 3915
A2K67 0683~1025 RIF)XD CONP 1000 OHM 5% 1/4M ol121 Ch 1025
A2R68 0693~-4240 R3FXD FLN 240 OHM 53 1/8W 208480 0698~45240
A2R69 0683-0¢ES 2 S R3FXD COMP 6.8 OHM 53 1/4W . oil21 CB68GY%
A2Ul 1820~0052 2 INTEGRATED CIRCUITISWITEHING CONVERTER 20480 1820--0092
A2U2 1820~0092 INTEGRATED CIRCUITISWITCHING CONVERTER 28480 1820~-0092
A3 08746~60051 1 "BOARD ASSY:SWITCH DRIVER 28480 08746-600%51
A3C1L 0160-2530 6 C:FX0 CER 0.01 UF +80-20% 100VDCW 91418 TA
A3C2 0160~2530 C3FXD CER 0.01 UF +80~20% 100VDCW 91418 TA
A3C3 0160~253¢ C2FXD CER 0.01 UF +80-20% 100VDCMW 91416 TA
AICsH 0160~2530 C3FXD CER 0.01 UF +80~20% 100VDCW 91418 TA
A3C5 0160~25230 C:FXD CER 0.01 UF +80-20% 100VDCW 91416 TA
A3CR) 1901-0025 DICBRESSILICUN LO00MA/1V ' 07263 FD 2387
A3CR2 1902-0041 DICDE sBREAKDOWN 5,11V 5% 04712 5210939-98
A3CR3 1901~-0025 DIODE:sSILICON 100MAZ1V 07263 FD 2387
A3CR4 18902~0041 DICDEsUREAKDOWN 5.11V 5% 04713 S210939-G8
AICRS. 1801~002°% DIODEzSILICON 100MA/1V ‘ 07263 FD 2387
A3CR6 1502-0041 DICDEZBREAKDCWN S.11V 5% 04713 5210939~-98
A3ICRT 1902-0025 DIODE2SILICON 100MA/)Y 07263 FD 2387
A3CRS8 2902=0041 DIORESBREAKDOWNN 5,11V 5% 04713 S210939~98
A3CRS 1902~0025 DICDE ¢BREAKDOWN:10.0V 58 400 MW 20480 1602~-0025
A3CR10 1901-00, . DIODE:SILICON 100MA/1YV 07263 FD 2387
A3CR11 1602~0025 DIORE:sSILIGON 100MA/1V 07263 FD 2387
A3Cki2 19C4~0025 DIODE3sSILICON 100MA/1YV 07263 FO 2387
A3CR13 1501-0025 ' DICDE:SLILICON 100MAZ1V 07263 FD 2387
A3CR14 1902~-3104 5 DIODE2BREAKDOWN 5.62V 53 04712 -5$210939~110
A3CR15 1902-3104 ‘ DIODEBREAKDOWN 5.62V 53 04713 $210939~-110
A3CR1e 1901-0025 DICDE:SILICON 1Q0MA/1LV 07263 - FD 2387
A3CRL7 1901-0025 DIODE:SILICON ROOMA/LV 07263 FD 2387
A3CR1S8 1901~0025 DIODE:SILICCN 100MA/ZLYV 07263 FD 2387
A1 - 1901-0028% DICDE:SILICON 100MA/1V 07263 FD 2387
A3LR20 1902~3104 DIODE sBREAKDCWN 5.62V 5% 04713 + $210939~-110
A3CR21 1502-0025 DICDE:SILICON 1GQMA/LV | 07263 FD 2387
A3CR22 -1901-0025 DICDE=SILICON 100MAZ1V 07263, FD 2387
A3CR23 1902~3104 DICDE :BREAKDCOWN 5,62V 5% 04713 $210939~110
A3CR24 1802~3104 DIODE :BREAKDONN 3.62V 5% 04713 $110939~-110
A3CR25 1501-0025 DIOGE:sSILICON LO0OMA/1LV 07263 FO 2387
A3CR26 15010025 DICDE:SILICON 100MAZ1Y 07263 FD 2387
A3CR27 1801-0028% DIORESSILICON LOOMA/Z1LY 07263 FD 2387
A3CR28 1901-0025 DIODE:SILICCN 100MA/ZLV 07263 FD 2347
A3Q1 1854~0071 TSTR:ISI NPNUSELECTED FROM 2N370%) 28480 1854~0071
A3Q2 1853~0020 TSTR:S1 PNP{SELECTED FRCM 2N3702) 28480 1852~0020
A303 1854~007) TSTR2S1 NPNLSELECTED FROMN 2N3704) 20480 187:-0071
A3Qe 1853~00290 TSTR3S1 PNPUSELECTED FROM 2N3702) 20480 18%3~-0020
A305 1854=0071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071
A30e6 1853~0C20 . TSTR3S1 PNPUSELECYED FRCMN 2N3T702) 28480 185%53-C€020
A3Q07 . 1834-0071 TSTR:S1 NPNISELECTED FROM 2N3704) 28480 18%4~C071
A308 1853-0020 TSTR:S1 PNPISELECTED FROM 2N3702) 28480 185%3~-CQ20
A309 1854-0071 TSTRISI NPN{SELECTED FROM 2N3704) 28480 1854-0071
A3010 1854~003S TSTR1SI NPN 80131 2N30%3 C '
A3011 1853~0020 1STR:S1 PNPISELEF‘ED FROM 2N3702) 20480 16853-0020
A3Ul2 1854~00171 - TSTRIST NPNUSELECTED FROM 2N3704) 20480 1834-C071
A3Q13 - 1853-0012 YSTR:IS1 PNP : 80131 2N2904A
A3014 185%3~-0020 TSTR351 PNPLSELECTED FROM 2N3702) 20480 1853-0020
A3Qrs 1854=0071 TSTR:SI NPNISELECTED FROM 2N3704) 20480 1854~0071
A3dl6 1854~0038 TSTR:SI NPN . 80131 - 2N3053
A3047 1853~0020 TSTR1S1 PNPISELECTED FROM 2N3702) 28480 1853~-0020
. A30l18 1854~0071 TSTRISK NPRISELECTED FRON 2N3704) 28480 1854-0071
A3Q19 1853-001)2 / TSTR3SI PNP ‘ 40131 2N2904A

" See introduction to this section far ordering information




Replacoabie Parts - Model 87468
~ Table 6-2. Replaceable Parts
‘ \ P C - Mfr |
Reference | p p,¢ Number| Qty Description Mfr Part Number
Designation. , . - 1 Code | :
1.
A3020 1853~0C20, ] TSTR:SI PNPISELECTED FROM 2N3702) ' - 28480 18%3-0020
A3021 1854-0071 " TSTRISI NPMISELECTED FROM 2N3704) 28480 1854-0071
A3022 1854-GC3% TSTR:SL NPN 80131 283053
A3Q23 1853-0020 TSTR3ISI PNPISELECTED FRCM 2N3702) 20480 1853-0020
A3024 . 1854-0071 TSTR:SI NPN{SELECVED FROM 2N3704) 20480 1834-0071
A3Q25 1853-0012 'TSTR:2S1 PNP 80131 2N2904A
A3026 1853-0020 TSTR:S} PNPISELECFED FROM 2n3702) 28480 1853-0020
A3027 1854-0071 TSTR:S1 NPNUSELECTED FROM 2N3704) 28480 1854~0071
A3028 18540035 ‘ TSTR:SI NPN ‘ 80111 2N3052
A3029 1853-0020 TSTR:SI PNPISELECTED FROM 2N3702) 128480 1853-0020
43030 1854-0071 TSTR:SE NPN(SELECTED FROM 2N3704) 28480 1854~0071
A3031 1853-0012 TSTR:SI BNP . 80131 2N2904A
A3032 1853-0C20 TSTR3S1 PNPUSELECTED FROM 2M3702) 28480 . 1853-0020
A3033 1854~CC71 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854~0071
A3034 18540039 TSTR:SI NPN ‘ 80131 2N3053
A3U35 1853~CC20 TSTR:SI PNP(SELECTED FROM 2N3702) . 28480 1853-0020
A3Q36 1854-0071 TSIR:ST NPNUSELECTED FROM 2N3704) 28480 1854~0071
A3037 1853-0012 TSTR:SI PNP 80131 2N2904A
A3038 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 208480 1853-0020
A3RL 0658-4217% RIFXD FLM 4.7K OHM 53 1/8W 28480 0698-4270
A3R2 . 0683~1025 R:FXD CCNP 1000 OHM 5% 1/4W 01121 cB 1025
A3R3 y 0698-4278 RzFXD FLN 10K .CHM 5% 1/84 28480 0698-42178
A3R4 0757-C157 RIFXD MET FLN 90.9 OHM 13 1A2W 28480 0757-0797
A3R5 0658-4270 RIFXD FLN 4.7K .OHM 5% 140w 28480 0696-4270
A3R6 0683~1025 R:FXD CLMP 1000 OHM 5% 1/4W 01121 CB 1025
A3R7 0698~4218 RZFAD FLM 10K OHM 5% 1/8W 28480 0698-421748
A3k8 0698~4262 RZFXD FLN 2.2K OHM 5% 1/8M 28480 0698=4262
A3R9 0757-C357 R3FXD MEV FLN 90.9 OHM 1% 1/2W 20480 0757-0797
A3R10 0698-42170 RZFXD FLM 4.7% OHN 58 148M ‘ 28480 0698-4270
A3R11 U683-1025 R2FXD CGMP 1000 OHN 58 1/4W 01121 c8 1025
AsRA2 0698~42178 R:FXD FLM 10K OHM 53 1/8W 28480 0698-4278
A3R13 0757-C757 R:FXD MET FLN 90.9 OHM 1% 1/2W 28480 0757-0797
A3RL4 0698~4270 RZFXD FLM 4.7K OHM 5% 1/8W 28480 0698-4270"
A3R15 0683-1025 RIFXD COMP 1000 CHM 5% :1/4M 01121 CB 1025
h3R16 0698-4278 RIFXD FLM 10K OHM 5% 1/8W 20480 0658-42786
A3RLT . 0757-07S7 RzFXD NET FLM 90.9 OHM 1% 1/2W 28480 0157-0797
A3RLE . 0683-1C25 ‘ RzFXD GONP 1000 OHMN 5% 1/4W 01121 CB 1025
A3KLY 0683~102% / CRIFXD COMP 1000 OHN 5% 1/44W cl1121 CB 1025
A3R20 0698-42748 ‘ | RZFXD FLM LOK OHM 5% /1/6W 28480 06958-4278
A3R21 0698-4278 RZFXD FLM LOK CHM 5% 1/8M 28480 0696~4278
A3K22 06836235 RIFXD CONP 62K OHM 5% 1/4W 01121 cB 6235
A3RZ3 0683-6225 R:FXD CCMP 62K OHM 5% 1/4W 01121 CB 6235
A3R24 0698-4255 5 RZFXD FLN 1.6K OHM 5% 1/8W 28480 0698~42%9
A3R25 0698-4254 5 RIFXD FLK 47K OHN 5% 1/8W 28480 0698~4294
< A3R26 0698-42172 5 RIFXD FLM 5.6K OHW 5% 1/8W 28480 0698-4272
AJR217 0698~42€2 RZFXD FLM 2.2K OHM 53 1/8W 28480 . 0698-4262
A3R28 0698-4256 RZEXD FLM 1.6K OHM 5% 1/8wW 128489 " 0698~4259
A3R29 0698~4294 RIFXD FLM 47% CHN 5% 1/68M 28480 0698-4294
A3R30 0658-4272" HIFXD FLM 5.6K OHM 53 1/8MW 28480 06908-4272
A3R31) 0698~4262 ' RZFAD FLM 2.2K OHN 5% 1/8w 20480 06968-4262
A3N32 0757=-0833 to REFXD MET FLM 5,10K OHM 1% 1/2W 28480 0757-083%
A3R33 - 0757~0833% REFXD MET FLM 5,116 OHM 1% 1/2W 28480 0757-083%3 '
A3R34 0757-0833% REFXD MET FLM 5,11K OHM 1% 1/2W ' 28480 . 0757~083%
A3R35 D757-~083% RTFXD MET FLM 5, 11K OHM 1% 1/2W 89“39 ugﬁ(~un53
A3R36 0683-1C15 10 REFXD CONP 100 OHN 5% 144M 1 cd 1015
“A3R37 0683-1015 - REFAD COMP 100 CHM 5% 1/4M° 01121 cB 1015
A3K38 0683-1015 R2FXD CCMWP 100 OHM 53 1/44W 01121 ca 1018
AIN3Y < ,0683-1015 RZEXD COMP 100 CHM 5% 1/4M 01121 CB 1015
A3R40 '0683-0335 10 R:FXD GONP 3.3 OHM 5% 1/4M 01121 " €8 0335
A3R4 L 0683-0335 RIFXD COMP 3.3 GHM 5% 1/4M 01121 ce 0335
A3R42 0683-033% . RIFXD COMP 3.3 OHH 5% 1/4W 01121 ¢B 0335
A3R43 0683-0335 RIFXD COMP 3.3 OHM 5% 1/4M 01121 CB 0335
ABR4S. 0683~1025 R:FXD COMP 1000 OHM 5% 1/4MW 01121 €B 1025
A3R45 0698-427¢ RZFXD FLM 10K CHM 5% 1/8W 28480 0698~4278
A3R46 0683-6235% RIFXD CCMP 62K CHM 5% 1/4W 01121 CB 4238
. . , ‘
AdR4T 0658~4255 RIFAD FLN 1.6K OHN 5% 1/8M 28480 0698-4259
A3R48 0690-4254 REFXD FLM 47K OHM 5% 1/6M 28480 0698-4294 . ,
A3R49 0698~4212 RIFXD FLM 5.6K CHM 53 1/8W 28480 0698-4272
A3RS50 0658-4262 RZFAD FLW 2.2K OHM 53 1/8W 20480 " 0698-4262
A3R51\ 0757=0833 CRIFXD MET FLM 5,11K OHM 1% 1/2W 28080 0757~0833
A3IRS2 0757=-08%3 ReFXD MET FLM 5.11K OHM 1% 1/2W 28480 0757-0833
A3R53 0683~1015 RIFXD COMP 100 CHM 53 1/4W 01121 €B 1015
A3K54 0683~1C15 R:FXD CCNP 100 OHM 5% 1/4M © 01121 cB 1015
A3R55 0683-033% RIFXD CGMP 3.3 OHM 53 1/44 01121 CB 0338 '
A3R56 0683-0335 " RIFXD CONP 3.3 OHM 58 -1/4MW 01121 C8 0335
‘ . .
- See introduction to tHis section for ordering information : . ‘
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Model 87468 Replaceable Parts
\ to [
. Table 6-2. Replaceable Parts
Refe ‘ : : TR Mfr
eference HP Part Number| Qty Description Mfr Part Number
Designation _ ' | Code -
A3RS57 ' 0683~1025 R:FXD CCNP 1000 OHM 5% L/4W 01121 CB 1025
A3R58 0683-1025% R:FXD COMP 1000 OHM 53 1/4W 01121 €8 1025
A3R59 2698~42178 R3FXD FLM 10K CHM 5% 1/8W 208480 0698-4278
A3R60 0698-42178 R3FXD FLM 10K OHM 5% 1/06M , 28480 0698-4278
A3R61 0683-6235% RIFXD COMP 62K GHM 53 1/4M 61121 CB 6235
AIR6R 0683=-6235 RIFXD CCPP 62K CHM 5% 1/4M al121 CB 6235
A3R63 0658-4259 RIFXD FLN 1.6K OHM 5% 1/8W ' 28480 06984259
A3R64 0658~4254 ‘RIFXD FLR ATK OHM 53 1/68W 28480 0698~4294
A3R6S5 0698-42172 R:FXD FLK 5.6K OHM 5% 1/6M 28480 06984272
A3R66 06984262 RIFXD FLR 2.2K CHM 5% 1/8M 28480 0698-?262
A3R67 0698~4259 RIFXD FLN 1.6K ONN 5% 1/8M 28480 0698-4259
"A3R68 0698-4294 RIFXD FLN 47K CHM 5% 1/8M 28480 0698~4294
A3R6S ., 0698~4212 RIFXD FLM 5.6K OHM 5% 1/8M 28480 0698~4272
A3R70 0698-4262 RIFXD FLK 2.2K OHN 5% 1/8W 28480 - 0698~4262
A3RT7T1} 0757-0833 RIFXD MET FLM 5,11K OHM 1% 1/2wW - 28480 07571=083%
A3R72 “0757-0833 CRIEXD MET FLM 5,U1K OHM 1% 172w 281180 0757-08%3 .
A3R73 0757=083%" RIEXD MET FLM $,11K OHM 1% 1/2W 28480 SU7H7-0833
A3R74 07%7-0833 RIFXD MET FIM b.llK OHM 1% 1/2W 28480 0757-0833
A3R75 ) 0683~1015 RIFXD CCMP 100 OHM 5% 1/4uW 01121 CB 1015
A3R76 0683~1015 RFXD COMP 100 CHM 5% (1/4W ‘01121 . CB 1015
LA3R71 .0683=1015 R:FXD COMP 100 CHM SX 1/4M 01121 cs 1015
A3R78 0683-1015% RSFXD CCMP 100 OHM 5% 1/4W 01221 co \015
A3R79 0683~-0335 - R2FXD CCMP 3.3 OHM 5% 1/4M . i 01121 CB 0335
A3R80 0683~0335 RiFXD COMP 3.3 OHM 5% 1/4M ! 01121 CB 0335
A3R81 0683-0335 RIFXD COMP 3.3 OHM 5% 144M : 01121 CB 0335
A3R82 0683-0335. RIFXD .COMP 3, 3 OHM 58 1744 01121 €8 0335
A4 087T46~60053 1 BOARD ASSY:SWITCH PANEL o ’ 208480 008746~60053
A4DS 1L 1450-<035¢6 12 LAMP:CLEAR DOME LENS 6.3V ‘ r 008806 7377
A4LS) 0370-0768 12 LENSZPUSHBUTTON, WH I TE 28480 0370-0768
A4DS2 1450-035¢ LAMP:CLEAR DOME LENS 6.3V 08806 13717
ALDS 2 0370-0764 LENS I PUSHBUTTON, WHI TE 28480 03700768
A40S3 1450~0356 LAMP:CLEAR DOME LENS 6.3V " 086806 13717 .
A4DS3 0370-0768 LENS3PUSHBUITON w1 TE " 28480 0370-0768
A40S4 1450~0356 LAMPSCLEAR DOME LENS 6.3V 08806 1317
A4DS4 0570-0768 LENS:PUSHBUTTON, wHITE 208480 C370-0768
A4DS5 1450~0356 LANP:CL\ZAR DOME LENS 6.3V 08806 1317
A4DS5 0370-07068 ’ LENSSPUHBUTTON, Wi TE 28480 V37200768
A4DS6 1450~0356 LANP:CLICAR DOME LE”S 6e3V’ 08806 1317
A4DS6 0370-0764 LENS:PUSHBUTTON, Wi TE . : 28480 0370-0768
A4DS87 1450~035¢6 LAMNPIGLEAR DOME LENS 6.3V ) 08806 13717 .
AHDS? 0370~076R LENS:PUSHUUTTON,WHITE "_ 28480 5700768 ,
A4DS8 1450~-0356 LAMP:CLEAR DOME LENS 6.3V | 08806 1377
A4DS8, 0370~076H LENSZPUSHBUTTION w1 TE : . 28480 C0370-0768
A4LS9 1450~0356 LAHPSCLEA~ OOME LENS 6.3V ; 08806 7377
A4DS59 0370-0768 LENSSPUSHBUTION SWHITE ) . 28480 0370-0768
" A4DS10 1450~035¢ LA“P:CLE‘R DCMHE LENS 6.3V 08806 3717
A4DSL0 0370-0768 LENSSPUSH5U7'UN SWHITE Y 20480 05370-0768
A4DS511 : 1450-035¢6 LANP:CLEAR DOME LENS 6.3V 08806 13717
A4DS11 ) 0%3720-0768 ) LENSSPUSHBUTYON , WHITE 28480 0570-0708
A4DS)2. 1450~-035¢ LAMPICLEAR DCME LENS 643V 08806 1377
AUDS 12 0370-0764 LENS: PUSHBUTTON, WHI TE 284,40 V370-0768
A4S) A460~1223 12 SPRING:SWITCH - ¢ 28480 1460~1223
- A4S1 0370-0521 12 PUSHBUTTON:SMITCH, OLIVE BLACK 28480 0370-0921
A4S1 5000~¢£400 1 LABEL 2PUSHRUSTON (S511) 20480 5000-6400
A4S2 1460~1223 SPRING:SWITCH 28480 1460-1223
A4S2 0370-0921 PUSHBUTTONISNITCHys OLIVE BLACK 20480 0370~-0921
A4S2 5000~6401 | LABEL2PUSHBUTTON (S512) 28480 5000-6401
A4S3 1460~-1223 ' SPRING:SWITCH 28480 1460~1223
A4S3 e 0370~0%21 PUSHBUTTON:2SWITCH, OLIVE BLACK 28480 0370~0921
A453 5000~6402 1 LABEL :PUSHBUTTCN (S21) 28480 5000~6402
A4S4 1460~1223 SPRING:SNITCN 28480 1460-1223
A4S4 0370-0%2) PUSHBUTTON:SHWITCH, OllVE BLACK 28480 0370-0821
A4S4H 5000~6403 i LABEL SPUSHBUYTON (S22) : 208480 5000~6403
A4S5 1460~1223 SPRING:SWITCH o 28480 1460-1223
A4S5S 0370-0921 PUSHBUTION!SHITCN. OLIVE BLACK 28480 0370~0%521
A4SS5 5000-8677 1 LABELS PUSHBUTTLN »on 28480 5000~8677
A4SH 14060-1223 SPRING:SWITCH 28480 1460~1223
A4S6 0370~-Cs21 PUSHBUTTONLSWITCH, OLIVE BLACK - 28480 0370-0921
A4S6 5000-8678  } LABEL 2PUSHBUTTNN "10" Co 284800 5000-~8676
A4ST 1460-1223 ‘SPRING:SNWIICH : 28480 1460~1223
A4S7 03170-0921 " PUSHBUTTGN:SWITCHy OLIVE BLACK ' 28480 0370-0921
ALST - 5000~867% 1 LABEL :PUSHBUTTON "20% ! 208460 '5000~8679
A4SH 1460~1223 SPRING:SMITCH ’ L ' 28480 1460~1223
A4S8 0370~0%21: PUSHBUTECN3SWITCHy OLIVE BLACK 28480 0370-0621
A4S8 5000~8680 A - LABELIPUSHBUTTON »30» 208480 $000~8680
I .

See introduction to this section for ordering information ‘
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Model 87468

1

* Replaceable Parts
Table 6-2. Replaceable Parts \
" Reference |up par L . Mfr '
- "> |HP Part Number| Qty - Description | Mfr Part Number
Designation . ‘ | Code | S
A4SS 1460-1223 SPRINGISWITCH 28480 ‘1460-1223
. A4S9 0370~0%21 . PUSHRUTTONISWITCH, OLIVE BLACK 28480 0370-0621
.A%S9 5000~86861 )} LABEL SPUSHBUTTON "A0Q" 28480 5000~08681
A4510 1460~-1223 /SPRING:S&"CH 20480 1460~-1223°
A4S510 0370~-0S21 PUSHBUTTONSSWITCH, OLIVE BLACK 28480 0370-0921
24510 50008682 1 LABEL sPUSHBUTTON %50% 28480 '5000~8682
. A4S11 1460-1223 SPRING:SWITCH ' 28480 1460-1223
A4S11 0370-05<1 PUSHBUTTON3ISWITCHy OLIVE BLACK 208480 0370-0921
A4S11 %000~-8683 1 LABELRPUSHBUTTON "60" " 28480 5000-0683
AbS)2 1460-1223 SPRING:SNITCH : 28480 . 1460~1223
A4S512 - 0370=CS21 PUSNBU"ONIS‘"’CN. OLIVE .BLACK 20480 0370-~0921
A4S12 5000-8684 i LABELPUSHBUTITON "7C0" 28480 5000-8604

See introductio:i to this section for Qrdering ihformution
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Replaceahle Parts

IS .
Model 87468 '
| Table 6-2. Replaceable Parts ,
: e Mfr ‘ .
Reference |p pary Number| Qty Description " Mfr Part Number
Designation , Code
i
!
A5 08746-60008 1 LINE STRETCHER ASSY 28480 uB7h6-60008
1 0370-1117 1 KNOB ASSY 20480 0370-1117
2 08740~-2052 )| ABAPTERISHAFT 20400 08740~-2092
3 08741-200/ 1 BEARINGIPINION GEAR 20480 08741-2004
4 08742-2007 1 ‘QEARIPINION 20480 00742-2007
. 3030-0040 | SCRGNISET 2-56 X 0.062" LG 00000 080
5 0510~00C5 2 RINGIRETAINING 791238 5100~25-5~MD
6 086741-2024 1 DRIVE SHAFTY 28480 08741-2024
7 0087416001 | LEAD SCREN ASSY 28480 08741-6001
‘ 3030-0022 1 SCRENWISET 6-32 X 0.125" LG ¢0000C: aBD
08741-2022 ) | LEAD SCREW HOUSING & BUSHING 20480 00741-2022
05%520-0003 1 SCREN3ISST RH 2-56 X 3/8 ' 20480 0520-~0003
2150-0014 1 WASHERILOCK FOR #2 MMD , 28480 - 2190-~0014
1410-016% BEARINGIBALL FLANGED SINGLE ROW 213358 FADD FS59069
8 2%20-0001 1 SCREWIRND WD SLOT DR 8-32 X 0.230" LG 00000 08D |
9 2360-0004 1 SCREWIRAND HD SLOT DR 6-32 X 0.312" LG 00000 osD
3050~0100 1 WASHERIFLAT FOR #6 SCREM 60000 osD
08740-0005 2 WASHER 3SHIN CLUTCH 28480 08740~0005%
10 1430-03%6¢ 1 GEARIBEVEL 48 PI'ICM. 36 TOOTH 71041 [G4T79Y-C
11 %020~0352 2 NASHER3SPRING ' 208480 5020~0392
12 5020~0233 1 COLLAR 208480 5020-0233
3030-06001 1 SCRENIMACHING SH’ cur-PY ST 8-32!3416 70278 geD#
$24i=-95C~-% 1 BUSHING 28480 6248-39C-3
13 1460~-001% 1 SPRING: COM’IESSIOU 00000 (1], 1))
14 0510-0053 1 RINGIRETAINING FOR 0.188" DIA SNM‘F 19136 5555~ 18-S~MD
15 1140-0008 1 WHEEL RONE DIGIT - 19811 CC=2391~EMRR~NH
16 1140-0007 1 NUMBER WMEEL3COUNTER ROTATING 18911 CC~2391=NRR=WH
' 17 1140~000% 1 UNIT MMEELICOUNTER ROTATING 18011 CC=2365-UNRR=G~NH
: 1480~-0072 1 PINZROLL <062 QIA X 375 LG 72962 92-012~062~037%
i8 1430-0035 1 GEARIPIMION 22 PITCH 8 IEE"‘ 18911 B3-2219 '
08740~-2014 1 SHAFTa IDLER ' 28480 08740~-2014
19 08614~295 ! 1 THUNS 'WHEBL . 28480 08614-293
. 3030-0033 - i | SCRENISET SST 6-32 % 3/1¢ ' 20480 3030~-0033
20 08742-2008 | SHAFT 3COUNTER' 28480 08742-2008 .
AZRL 06743-60014 ‘d IESISTOI ASSYITUNABLE 1008 20480 08743-60014 '

See introduction to this section for ordering information



Replaceable Parts ‘ Model 87468
v i ' "
Table 6-2. Replaceable Parts >
'R nce ‘ ' P Mfr ' .
eference {i1p pary Number| Qty Nescription Mfr Part Number
Designation S o Code
v A6 08746-60003 1 STEP ATTENUATURINEW) 28480 08746-60003
A6 . 08746-60010 REBUILT 08746~60003 REQUIRES EXCHANGE 204080 08746-60010
A? - 08746-60004 2 SHITCH TREE ASSY 208480 08746560004
A7S1 08743-60010 F RELAY ASSY: (PORT 1) 28480 00743~60010 .
ATS2 " 08743-86000% 2 RELAY ASSY: C(CENTER) 20480 00743-60809
ATS3 08743-60011 2 RELAYIASSYZ (PORT 2) 20480 080743-60011
A8 08746-60004 SHATCH TREE ASSY 20480 08746-60004
AOSI 00743-60010 . RELAY ASSY: (PORT 1) 208480 08743-60010
AB852 - '08743-60008 RELAY ASSYZ: (CENTER) C 28480 00743-60009
ABS3 08743-60011 RELAVIASSYS (PORT 2) " 20480 08743-60011
AS 00246~60008 . POMER LINE MODULE ASSY " 28480 08744-60000
A9 . T7124~-17348 1 LABEL: 115 FUSE 1A-~230 FUSE 500UA. 28480 712“:1738«
A9 T12%-1739 B LABEL3115V-230V :10% 110VA MAX 204800 7124-1739
A9C1 A ,B 0160~-3043 1 CIFXD CgﬂﬂZ X 0.00% UF 203 230VAC 56289 29C147A-CDN
A9(2 0150-0052 1 C3FXD CGER 0,05 UF 20% 40OVDCW 56289 33C17A ‘
ocl 08746~60901 .2 COUPLER ASSYIPORT ! <9480 V8T46-60001
oci ' FOR ‘STANDARD MODEL AND .CPTION 001 ' .
oc1. 08744~60007 2 COUPLER ASSYIPORT 28400 00746-60007
DCl ‘ FOR OPTION 002 .
ocich 08745-6008 2 C:Fx0 1500 PF 20480 08745-6008
Dcicl . NOT FI1ELD REPLACEABME ]
DCICQ}. 0180~2210 -8 C3FXD ELECT 2 US +50-10% ISOVDCI - 20480 0180-2210
pcacs 0180~-221)0 C3FXD ELECY 2 UF +350-10% ISOVDCU 20480 0180-2210
DCAC4 NOT GIELD REPLACEABLE Loy '
oclcs ~ : NOT FIEAD WEPLAGEABLE ! : : '
0Clce 0180~2210 ‘CSFXD ELECTY 2 UF +30~10% 1350vVDCW 28480 - . 0180~-2210
ocicy 0180-2210 C3FX3 ELECT 2 UF +30-10% 130VDCW 28480 '0180~2210
pcice HOT FIELD REPLACEAMLE ‘
0C1C9 ! NOT FIELD REPLACEABLE
DCIL1 AND L2 b NOT FIELD REPLACEABLE .
"OCAR1 . 08743+60014 2 RESISTOR ASSYITUNABLE 1008 28480 0874360014
OCARY NOT IN OPTION 002
OCAR2 0683~-1033 ) RIFXD COMP 1 MEGOMN 3% 174N 01121 Ch 1938
DCiR3 0683~ 1058 RIFXD GONP 1 NEGOHN 3% 1/4M '01;21 Ch 1039
bc2 ©08/746-60001 LOUPLtR ASSY ! PORT 28480 08746-60001
DC2 FOR STANDARD MODEL AND OPIIOH 001
0c2 08746~-60007 COUPLER ASSY:RDRT. . 20480 - 08T746-60007
1] o] ‘ FGR OPTION 002 '
QCZCI . 08745-6008 C:FXD 1500 PF 28480 08745-6008
. NOd FIRLD REPLACEABLE ‘
DC2C2 0180~2210 C:FXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210
DC2C3 0180-2210 C:FXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210
DC2Ch ' NOT FIELD REPLACEABLE
DC2CH : NOT FIELD REPLACEABLE -
DC2C6 0180-2210, C:FXD ELECT 2 UF +50~10% 150VDCW 28480 0180~-2210
DC2C7 0180~2210 CiFXD ELECT 2 UF +50-10% 150VDCW 28480 0180-2210
DC2C8 NOT FIELD REPLACEABLE ' s
DC2CY NOT FIELD REPLACEABLE
DC2L1 - NOT FIELD REPLACEABLE
DC2L2 NOT FIELD REPLACEABLE .
DC2R1 08743-60014 RESTSTOR ASSY:TUNABLE 1008 28480 08743-60014
DC2R1 " NOT IN OPTION 002
DC2R2 0683~104H% R:FXD COMP 1 MEGOHM 5% 1/Lw 01121 CB 1055
DC2R3 0683-10§5 R:FXD COMP 1 MEGOHM 5% 1/u4w n1121 cB 1055
DQS ‘087“6—60002 1 COUPLER ASSY:REFERENCE 28480 08746-60002

6-10 .

See introduction to this section for ordering information
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Model 87468

‘Tabie 6-2. Réblacqule Parts

Replaceable Parts.

)

Reference

Mfr

Mfr Part Number

- "> |HP Part Number| Qty . Description
-Designation | - g by \ escnphio Code
) }H ) )
: A ) )
c1 E NOT ASSIGNED T , 0
c2 " : NOT ASSIGNED
i3 01803204 2 C3FXD ELECT 2600 UF +100~10% 40VOCM 156289 037694 DFP
Ce 0180-0204 CaFXD ELECT 2800 UF. +100-10% A0VOCM ) 56209 037694 OFP
0si 2140-0244 2 LANPIGLON MINIATURE 95V ‘ . 07034 ALM :
Fl 2110-0001 FUSEIL ANP 75914 312001.
Fl 1115V LINE)
Fl 2110-0012 5 FUSE20.5 ANP B 15915 312.%00
Fl ‘ 1230V LINE)
F2 2110-0012° FUSE3G.5 ANP 75913 312.500 ' .
F3 2110-0012 FUSE30.5 AMP 19915 312.500
Fé 2110-0012 FUSE30.5 ANP 75915% 312.500
F5 2110-0012 FUSE30.5 ANP 73919 312.500
J1 1251-0172 1 CONNECTORIPRINTED CIRCURT 22~CONN - : (26480 1251-0172
J2 1251-0194 i} CONMECRORIPRINTED CIRCUIT 15-CONTACY 28480 1251-0194
J3 1251~0160 1 CONNECTOR:15 PIN 20480 1251-0160
J4 1251-0233 1 CONNECTORIPC 44 CONTACTS 28480 . 1291-0232
J5 1251-015$ 1 " CONNECTOR3I2X15 CONTACT 28480 1251-01%
Jo ' 1251-008% 1 CONNECBORMFEMALE 36-PIN, MINAT 208480 1251-0005
R1 0698-3162 1 RIFXD MET FLM 46,4K OHM 1% 1/8w 28480 0698-3162
51 3101-1395 1 SWITCH: PUSHBUTTON DPDT CLINE) 76854 5367280~ 121/A1H
s 2140-0244 LAMP :GLOW, NEON B7034 AlH
17 9100-3136 1 TRANSFORNER3115/230V AC!| - 28489 $100-3136
wi 06746-20014 1 CABLE :COUPLER/REAR PANEL 28480 08746~20014
w2 11604-20021 1 REFERENCE LINE/COAX LINE PATCH CAILE 26480 11604~20021
w3 08746-20015 1 CABLEIREAR PANEL/LINE STRETCHER 28480 - 08746~20015
T 08746-20017 1 CABLE :GLUPLER/ATTENUATOR 28480 08746-200117
wsA 08746-20018 1 CABLESATSENUATOR/SN TREE “A™ 28480 08746-20018
W5 A FOR STANDARD INSTRUMENT ,
w58 08746-20024 1 CABLESATTENUATOR/SW TREE "B" 26480 08746-20024
‘ TO SW TREE BCOPT 001 AND OPT 002)
wé 08746-20016 1 CABLESLINE STRETCHER/REFERENCE 268400 08746-20016
w7 - 08746-20019 1 CABLE:SW TREE “A%/AUX *DC1" 20480 08746-20019
'T:] 08746~20021 1 CABLE3MAIN LINE "OC1%/SW TREE B 28480 08746-20021
W9A 08746-20023 vl CABLE3SW TREE “B“ZTEST PORT 28480 08746~20023
. ' FOR STANI)ARD INS: rRUMENT
ws B 08746-20025 1 CABLEISH TREE "A™/TEST .PORT 28480 08746-20025
we 76 SW YREE A OPT 001 AND OPY 002 ; !
wio 08746-20022 1 CABLE3MAIN LENE *DC2%/SW TREE B 28480 08746-20022
Wil 08746-20020 1 CABLE:SW TREE "A®/AUX “DC2* 29480 08746-20020
Wiz B120-1348 1 LALLE POWER 28480 8120-1348
: MISGELLANEQUS
0370~C919 4 . PUSH(WFTON END CAP, "M, OLIVE BLACK 280480 0370-0919 .
0370+092D ' FUSHBUTTONT END CAP, IkH, OLIVE BLACK '28480 . 0370-0920
$000-0051 2 YRIN SWRIP _ 20480 5000~-0051
'5000-0736 2  L.OVERZREAR SIDE 5 X }& 28480 5000~0736
5000-0737 2 COVER3FRONT SIDE 5 X 16 20480 5000~0737
5060~0228 1 COVER ASSY:BO/TOM ' 20480 5060~0228
5060-0766 R " HANDLE ASSY3IRETAINER 20480 5061'~0766
5060-0767 R FOOY ASSYMFN 20480 5061~0767
08743-00004 . 1 ‘COYER" ASSYITOP 20480 08743-00004
08743-00005° 1 ‘COVER:ZTOP, REAR CGRNER 20480 087:3-0000%
08746~00005 1 PANEL SREAR = 28480 08746-0000%
08746-C0006 1 PANEL 2FRONT, UPPER | 28480 08746-00006
08746-00007 1 PANEL 3FRONT, LONER 28430 0AT46-00007
08746~20008 1 PANEL 3FRONT 20400 08746-20008
08746-20013 2 FRAME 1 SIDE 2048G 08746-20013
08744-60005 1 NIRING HARNESS :PONER . 28480 08746-6000%
087.6~60006 1 WIRING HARNESS:ILOGIC 204080 08746-60000

11}

See introduction to this éection for ordering information
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> Replaceable Parts . L R ~ Model 87468

B | | ' ;Table, 6-3. Code List of Manufacturers

A BT : S . ‘ -21e
RN EAREEEE Y PO ' MANUFACTURFR NAME ) ) . o . ADNRESS : CODE
.o 03000 UeSeAs COMMON ) i . ‘ : S ANY SUPPLIER OF U.S.A. “
’ ' o1i21 ALLEN BRADLEY CO. A ' MILWAUKEE, WIS, , 53204
04713  MOTORULA SEMICONDUCTOR PROD.INC. o PHNENIX, ARIZ. o ‘ A500A8
C 07263 FAIRCHILD CAMERA & INST. CORP, SEMICONOUQ{UR Div. ) ‘ , MOUNTAIN VIEW, CALIF, - ' 94040
’ 0A806 GakEe COe. MINIATURE LAMP DEPT. ‘ , CLEVELAND, OWIO . ) 44112
19811 DURANT MFG. ‘CO. | ' \ ' MILWAUKEE, WIS, ’ 53201
21335 FAFNIR BEARING CO. THE OIV. VEXTRON INC. | . NEW BRITAIN, CONN, 06050
28480 HEWLETT~-PACKARD  COMPANY . \ ' ‘ PALO ALYO, CALIF. 94304
1 56289 GPRAGUE ELECTRIC CC. . \ * No ADAMS, MASS. ' . 01247
‘ 70276 ALLEN .MFG. CO. : . \ ' HARTFORD, CONN.’ . 061n1
71041 BOSTON GEAR WORKS DIV N. AMERICAN ROCKWELL CORP. . QUINCY, MASS. 02171
72962 ELASTIC STOP NUT DIV. AMERACE ESNA CORP. - Q\ ‘ , UNION, NeoJ. ' ) 07083
75915 LITTELFUSE "INC. . ) ' v ) DES PLAINES, ILL. ‘ 60016
- 76854 UAK MF5. CO. DIV. OAK ELECTRU/NETICS CORP. i : CRYSTAL LAKE, ILL. e 60014
I 79136 WALDES NOMINOOR INC. | ‘ LONG IS« CITY, N.Y. : 101
80131 ELECTRONIC INDUSTRIES ASSOCIAYION \ ) © WASMINGTON D.C. 20006
87034 MARCQ & OAK INDUSTRIES DIV. OAK ELECYRO/NETICS CORP. ANAHEIM, CALIF.® 92801
91418 RADIO MATERITALS CQ. . \ ' CHICAGO, ILL. ‘ 806466
' A s .
\
\
\
f
| ,
Y |
.,
@ « '

. . )
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Model 8746B

Replaceable Parts

HP Part Number

Description

Reference Designation

-0 WO NNO P W -

- )

-
N

13
14
15
16

Refer to Fugure 6-2, 87468 Front Panei Assembly

- 08745-2028

08743-00004
08746-00005
08746-00007
08746-00004 .
08743-00008
08743-00005
08746-20013
' 5060:0222
5060-0766
2550-0016
5000-0736
2370-0020
55000-0737
5060-0767
5000-0051
5060-0228

1490-0030
5060-0775

BRACE: TOP

COVER ASSY: TOP

PANEL: REAF.

FILLER PIECE: SIDE FRAME
SUB DECK

FILLER PIECE: SIDE FRAME
COVER: TOP REAR CORNER
FRAME: SIDE

HANDLE ASSEMBLY

RETAINER: HANDLE ASSEMBLY
SCREW: SST BH 8-32 X 5/16"
REAR SIDE COVER

SCREW: SST FH PHL DR 6-32 X 3/16"

- FRONT SIDE COVER

FOOT ASSEMBLY

PLATE: FLUTED ALUMINUM
BOTTOM-COVER ASSEMBLY
STAND: TILT

KIT: RACK MOUNT

Y L
)y | &

Figure 6-1 . Cabinet Parts

L RO M T O e 4o
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Replaceable Parts

i

Model 8746B

HP Part Number

Reference Designator Description
1 5040-0328 BEZEL: REFERENCE PLANE EXTENSION
2 08746-00007 PANEL FRONT: LOWER
.3 (8746-0000¢ PANEL “RONT: UPPER
4 ~ 08745-20006 PANEL FRGNT (BACKING PLATE)
5 08742-2036 LOCK RING
6 08746-20008 'CONNECTOR MOUNT: SLIDING
7 12500819 COUPLING NUT o
8 1250-0820 COUPLING SLEEVE ASSEMBLY
9 0370-09290 ~ PUSHBUTTON END CAP: RIGHT {4)
10 0370-0921. PUSHBUTTON: SWITCH (12)
11 0370-0802 LENS: PUSHBUTTON (12)
12 5000-6400 - LABEL: PUSHBUTTON ("$;")
5000-6401 LABEL: PUSHBUTTON ("$;,")
5000-6402 - LABEL: PUSHBUTTGN ("S,;")
5000-6403 ~ LABEL: PUSHBUTTON ("S,,")
5000-8677 LABEL: PUSHBUTTON ("0")
' 5000-8678 LABEL: PUSHBUTTON ("10")
5000-8679 LABEL: PUSHBUTTON (*20")
5000-8680 LABEL: PUSHBUTTON ("'30")
5000-3681 LABEL: PUSHBUTTON (“40”) )
5000-8682 LABEL: PUSHBUTTON (50" ’
5000-8683 LABEL: PUSHBUTTON (“60")
. 5000-8684 LABEL: PUSHBUTTON (*70")
13 0370-0919

- PUSHBUTTON END CAP: LEFT (4)

|

Y

-

Figure 6-2. Front Funel Assembly

BRI S M TRy




. 'Model 8746B | . , | o Replaceable Parts

SEAT OUTER CONDUCTOR
. CAREFULLY AND TIGHTEN
U - TO 16 FT-POUNDS TORQUE

Reference Designator \ HPPartNun.bef- o Description
1 - 5000-8676 | WASHER
.2 50207803 - NUT: CLAMP
3 5020-7806 FERRULE
c 4 '5020-7805 ~ CABLE: TERMINATOR
5 2950-0079 NUT: HEX 5/8—24 THREAD
6 - 21900493 | WASHER: FLAT FOR 5/8” DIA SHAFT
7 - 08741-2010 - | * CENTER CONDUCTOR: TERMINATOR
8 5040-0306 | | BEAD - |
9 1250-0816 HOLDER: CONTACT
10

087452047 - ‘CONNECTOR BODY: SST

. - . y . | | | ) -t
Figure 6-3. R,EFERENCE, & TEST Channre! Oucput and Inboard (W3J1) REFERENCE LINE Connectors
o | R * | . 615




Replaceable Parts S - \ | . “Model 8746B

PANEL 6 9

W/

Reference Designation " HP Part Number » o Description

. 5000-8676 ‘ WASHER

2 0590-0035 NUT: CLAMP

3 087452021 , CABLE: TERMINATOR

4 2950-0079 K | NUT: HEX 5/8-24 THREAD '

5 21900493 g " WASHER: FLAT FOR 5/8” DIA SHAFT
6 © 08741-2010 | CENTER CONDUCTOR: TERMINATOR |
7 5040-0306 | ~ BEAD

8 1256-0816 CONTACT: HOLDER

9

08745-2047 CONNECTOR BODY

| Fig:ure 6-4. Outboard'( W1J1) REFERENCE LINE Connector

N
- 6-16




Model 8746B SR : , | ) | K Replaceable Parts

4 9
g ~ &l
| \ |
Reference Designation | HP Part Number | | A Description
1 50008676 | WASHER
2 0590-0035 | NUT: CLAMP
3 0510-0055 RING: TRUARC
4 50207805 | TERMINATOR: CABLE
2950-0079 o NUT: HEX 5/8-24” THREAD *
12190-0493 | WASHER: FLAT FOR 5/8” DIA SHAFT
5 087412010 - CENTER CONDUCTOQR: TERMINATOR
6 5040-0306. . BEAD |
7 1250-0816 - | HOLDER: CONTACT R I
8 11604-20019 | COUPLING SHELL: CONNECTOR '
9 11604-20020 ' .CONNECTOR BODY: SST R

" Figure 6-5: REFERENCE LINE Coaxial Cable Connectors (2)

(
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Model 8746B R T 3 o - Manual Changes

- SECTION VII
MANUAL CHANGES

7-1. INTROLUCTION

: 7-2. To éda'pt this mamvial to instruments with' -
serial numbers prefixed 983- make the changes
mdlcated below. - :

— Serial Prefix or Number — . Make Manual Changes me—, o Serial Prefix orlNumber —— Make Manual Changes —,
983- i
\\
\

CHANGE 1 .
| - SERVICE NOTE

: For serial prefix 983- it i 1§ recommended that A2Q22, A2R54, and A2R55 be replaced with the following parts:
A2Q22: 1854-0062 with 'heat dissipator 1205-0048.
A2R54 and A2R55: 0764-0013 R:FXD MFT 0X 56 OHMS 2W 5%.

" The followmg Manual Changes are to document the parts ongmally installed in the mstrument

P.uge 6-4, Table 6-2 Replaceable Parts:
Change A"Q22 to 1854 00&9 TSTR: bl NPN 80131 2N3053 with 1205-0062 HEAT DIbblPATOR

Page 6- 5 Table 6-2 Replaceable Parts:
~ Change A2R54 and A2R55 o 0698-3260 R:FXD MET OX 100 OllM 28480 0698- 3260

.Page 6-6, Table 6- 2 Replaceable Parts:
Change A3R32 33, 35,51 and 52 to 0686- 5125 R:FXD DEPC 5 100 OHM 5% 1/2W 01121 5125.

Recommended replacement for these resistors i |s 0757-0833 R: FXD MET FLM 5110 O#M 1% 1/2W.

 Page 67, Table. 6-2 Replaceable Parts: |
- Change A3R71 and A3R72 to 0686-5125 R:FXD DEPC 5100 OHM 5% 1/2W 01121 5125,
Recommended replaeement for these resistors is: 07 57 0833 R:FXD MET FLM 5110 OHM 1% 1/2W.

Page 8-20, Servnce Sheet 2, A3 Driver Assembly;
Change A3R32 33, 34, and 35 to 5100 ohms

~ Page 8-24, Servuce Sheet 4: | \ | |
Change A3R51 52,71,72,73 and 74 to 5100 ohms. ‘

Page 8-28, Servnce Sheet 6:
Change A2Q22 to 1854-0039.

7-1/7-2
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G

o | hsted in Table 8-1 Servrcing Aids.

,78-1 m'raooucnon |
~ 8-2. This section provides instructions for testmg,

. troubleshooting, and- repairing the Model 8746B
S-Parar“ ater Test Set. | .

8 3. PRINCIPLES OF OPERATION

| "8 4. General principles of cperatron are descnbed .

on' the first fold-out sheet, cpposite’ the block

diegram. This block: diagram also serves as an.
“index. Larger numerals on the block dragram 1efer
* to Service Sheets as follows: |

~ Service Sheet 1 consists of RF Circuits | |
ISemce Sheet 2 consrsts of S-Parameter Latch and

Driver Circuits

. - Service Sheet 3 conmsts of Attenuatlon Latch

Circuits

| ‘Semce Sheet 4 consists of Attenuator Driver Crr-

cuits

- Service Sheet & cons:sts of Remote Control Logrc o

Circuits

~ Service Sheet 6 consists of Power Supplies (in-

cludes Remote Control Power Supply)

| -";'8 5. Detalled circuit descnptron for each mdwrdual -
 ‘schematic diagram is placed on the facing left-hand
. . foldout page on each Service Sheet. This places all

material needed for pnnted-crrcurt-level diagnosis

- in one place, provrdmg easy ' correlation between ,
- function and specrflc crrcuxtry

. 86. RECOMMENDED TEST EQUIPMENT
. 8. Test

equxpment and -accessories requlred to
maintain the Model 8746B are listed in Table 1-3.
Other equipment may 'be substituted, provided it
meets - the specrfrcatwns listed in the “Critical
Specifications” column Other servicing alds are

Service

-~ SECTION VII}
N BRI ‘SERVICE

8-8. The schematic diagrams in thrs sectxon repre-
sent the ‘circuits electncally They are not wiring
diagrams, though wire colors are gwen where prac-
tical.

- 8-9. The circuits are arranged accordlng to signal

flow; consequently, some switch and circuit assem-

'blies may be shown in part on more than one
diagram. If so, the reference desrgnatlon is pre-

ceded by P/O, for “Part Of”’, and is foliowed by a
notation of the number of parts mto which the
assembl v has been dmded

8- 10 Some of the general information obtainable
from the schematic diagrams is shown in Table 8-2.
Notes and explanations of symbols pertaining to all

- the diagrams are contained in Table 8-2. Notes

about specific components, circuits, or conditions
are gr_ven on the diagram to which they apply.

811. As an aid to finding components and assem-

blies in the set of diagrams, each diagram has a box
labelled Reference Designations that contains all
the reference desrgnatrons appeanng on the dia-

i gram.

8-12. COMPONENT TROUBLE ISOLATION

8-18. The following information is given to aid in

- making voltage and resistance measurements.

8-14. Leads of most transistors on the printed
circuit boairds are in a triangular configuration. The
emitter lead is identified by an E alongside the lead
on the printed-circuit board. Polarity of diodes is
marked on the printed-circuit board by means of
the standard schematlc symbol Pin numbers of the

Table 8-1 Servzcmg Aids

- HP PART NUMBER

i - Bulb Ex tra ctor Tool (penmts easy pushbutton lens and pushbutton lrght

bulb replacement)

i j, | c° Board (permits remote progl‘ammmg w/chp leads for testmg purposes)

ITEM | |
"22-pm Extender Board (permits makmg voltage measurements on board A2) o 5060-0630 |
i : H15-pm Extender Board (permits making voltage measurements on board Al) . b060-0049 - -
o ‘Spanner .Wrench (permlts dlsassembly of APC—7 type connectors) - 5060-0237
| S ‘ - | o _ | (Part of Model 11587A

Connector Kit)
4040-0427
08620-60037




Model 8746B

Table 8-2. Schematic Diagram Notes

+

Numerator" B

Tiepoint (connects two or more schematics). - e

Denomirator . -

SCHEMATIC DIAGRAM NOTES

- Resistance is ln ohms and capacitance is in microfarads unless otherwise noted.
: P/O part of.

| ‘ *Asternsk denotes a factory-selected value. Value shown is typlcal Capac:tors

may be omitted or reslstors jumpered.

Screwdriver adjustment. o O - Panel control.

r—-—ﬁ

Encloses front panel designatiorls.' - L___3 Encloses rear panel designations.

Circuit assembly b\c-rderline.

Other assembly borderline

| Heavy line w1th arrows indicates path and dlrectlon of main slgnal

' Heavy dashed lme with arrows mdlcates path and direction of main feedback

Wlper moves toward CW with clockwise rotatlon of control as viewed from shaft
or knob. o .

Numbers in stars on circuit assembhes show locations of test pomtsy called TP in

. text.

| Encloses wire color code Code used (MIL-STD-681) is the same as the resistor

color-code. First number identifies the base color, second number the wider

 stripe, and the third number identifies the narrower stripe, e. g denotes

white base, yellow wide stripe, violet narrow stripe.

- Voltage régulator (breakdown diode).

~ Feed-through capacitor (shunt capacitor, commonly used for'bypassing high-

frequency signals to chassis).

Dual entry voltage \value Numerator indicates selected condition, denominator

.non-selected condition. See paragraph 8-67 for further explanation.

Symbol inglicates a common cnrcmt point.

S . Symbol with A mdrcates common return, NOT GROUND

Symbol with B indicates remote operation +11V source.
Symbol wnth C mdxcates remote operatlon +5V source.

SR




© Modeis746B

O ,-“fmrcroclrcurts are shown in an outlme drawmg on

- Service Sheét 5. Test points are labelled TP in text,
J. ' ie. AI1TP1 is test point 1 (1 in a star on schematrc)
R m assembly A1

o '-8«15 When makmg voltage measurements, note

‘that they are referenced to a common point, NOT

E . GROUND. This point can be found at any white-

- black wire, such as on the rear-panel REMOTE/
o ,MANUAL switch S2. -

8- 16 When making ohmmeter measurements on

~ transistors do not use an ohmmeter range that has -

over 1.5 volts open-circuit voltage on the test leads

ﬁiv nor that draws more than 1 milliampere of short-.

circuit current

| 8-17 ASSEMBLY REPLACEMENT

8- 18. Pushbutton Circuit Boards

8-19. To replace a pushbutton board, proceed as
follows |

" a. Remove the top cover.

: follows

1. RemOVe the two posi-drive screws
. holding the power supply’s series
regulator heat sink- (mountmg brac- -

ket)

- 2. Remove the clrcult board and heat

sink as a unit (unplug from chassns

connector).

3. Remove the electrolytic 'capacltor
. mounting bracket by removing the

three screws and move the capacrtors.

out of the way.

e Remove the eight screws holdmg the A4

| pushbutton cnrcult board to the pushbuttons |

| d. Remove the pushbutton circuit board A4 |
‘ from the mstrument and dlsconnect from socket.

-‘ .lTo mstall the Pushbutton Crrcult Board:
s a. Install llght buibs mto replacement board

b Insert the replacement cn'cult board mto

E | 1ts socket and position circuit board with hght :

" | bulbs showmg through the front panel

st Insert the elght crrcult-board mountmg‘
:.screws through the circuit board. Start each screw
mto the pushbutton end-piece.’ ‘

d Tlghten crrcult board mountmg screws

X IR o /
2 ' 1
. i !
N / .

b. Remove A1 the power supply board, as .'

./ Service

e. Install electrolytlc capacltor mounting

. bracket

f fnstall ‘power supply circuit board.

820, Switch Tree A

- 8-21. Switch Tree A consists of three microwave

coaxial switches. Each switch may be replaced
individually. Refer to the Table of Replaceable

. 'Parts in Section VI for part numbers. To replace a

switch proceed as follows:
a. Remove top and bottom covers.

b. Remove top cross-brace (one screw on
each end and.one each screw above the TEST and

REFERENCE channel connectors).

. ¢.. Disconnect cable W7 (see Schematrc 1) at

Directional Coupler DC 1 (PORT 1 coupler) by

firmly holdlng the coupler’s stainless steel connec-
tor with a pair of plastic-jawed pliers, while loosen-
ing the 3” brass nut.

Cod. Disconnect cables W5 and W1l from

- Switch Tree A, using a %’ open-end wrench.

e.  Remove the two sockét-head screws hold-
ing Switch Tree A to its mounting bracket.

f. Remove Switch Tree A and cable W7

“through the bottom of the instrument.

g. Disconnect the two white-black wires and
one white-green (white-blue on Option 001 or 002)
wire frorn Switch Tree A.

h. Disconnect, cable W7 from Switch Tree A.

i. Replace defective switch.

To install Switch Tree A:

a. Insert the replacement sw1tch tree into
the instrument from the bottom so that the flat
surface of the switches is closest to the front of the

- instrument and the switch-tree’s single port is

closest to the left srde of the mstrument when

: vnewed from the front

b. Make sure coaxral cable center conductor

end is concentric. Clean with methanol. Connect
cables to switch-tree finger-tight.

‘c. Install the “two switch-tree  mounting

' -SCl'eWS.'

d Tlghten all cable connectlons Flrmly hold

.' 4D01’s stainless-steel connector when tightening W7
~at DC1 . |

88



Service

e, Solder white-green (white-blue on Options

001 and 002) and two white-black wires to switch-
tree terminals with same color wires attached.

f. ‘livnst‘all the top"cro‘ss-brace';«} o
g Install covers. . |
8-22. Switch-Tree B
8-23. Switch Tree B consists of three microwave

coaxial switches. Each switch may be replaced
individually. Refer to the Table of Replaceable

Parts in Section VI for part numbers. To replace a

switch proceed as follows:

. a. Remove top and bottom covers.

- b. 'Reyxiove top‘ cross-brace (one screw on
each end and one screw each above the TEST and -

,_REFERENQE channe! connectors).

- c. Disconnect cables W8 (see 'Schematic 1)

and W10 from Switch Tree B (cables W8 and W10

- go to DC1 and DC2, respectively).

d. To obtain"access to switch tree connec-

tors, " disassemble W3J1 (inboard rear-panel
REFERENCE LINE connector) as follows:

1. Loosen, dablé terminator lock-nut‘

~ using a 1/2” open-end wrench. |

9. Partially unscrew cable {ermirator

" from connector body using a 7/16”

open-end wrench.
3. Remove nut securing connector body
' to rear panel using '3/4” open-end
wrench. |

4. Push cablé through rear panel and

‘unscrew connector body from term-

inator. , :

5. Remove \,bead'assemblﬁy,' cable termin-' |

ator, and outer conductor washer
from cable. |

e. For :;sténdard;irfivdél 8746B; disconnect |

 cable W9 as follows:

~ using step d substeps 1 through 4
above. ) 2 ' o

N 2 Disconnect ’W9.;";_frbm Sﬁvitcﬁ Ti'ee.B. ’V

" £, For 8746B options 001 and 002, dis:"
~_conhect: cable W5 from A6 (step attenuatot) and -

. then from Switch Tree B. - - |

1. Disassemble TEST output connector

’ Model 8746B

g. . Loosen the single screw located between

the three switches in Switch Tree B. This screw is

accessible from the top of the instrument. Push the
screw out as far as possible and remove spacer from
screw. - o

" h. Remoye the ._allen-sér’éws holding Switch

[

Tree B to its mounting plate.. . .

| i. Remove Swiich Tree B from the bottom
~of the instrument. | - .

Disconnect the white-black and ‘white-

blue (white-green on Options 001 and 002) from

the switch tx'ee.

k. Replace the defective switch.

‘To install Switch Trée B:

a. Install the replacement swiich tree so that

" the flat side of the switches is closest to the right

side of the instrument, when viewed from the
front, and the single port of the tree is closest to
the rear pane_l. | . a

. b. Install spacer and screw located between
the switches. Do not tighten screw. | '

- c. Make sure coaxial cable ceriter conductor
- .ends of cables W8 and W10 are concentric. Clean
ends with methanol. Connect cables to switch-tree -

fingertight. -
SCrews.

e. Tighten screw located between  the
switches.

g For 8746B standard model connect cable

| W9 as follows:

1. Make sure coaxial cable center con- |

ductor end of cable W9 is.concentric.

Clean with methanol. Connect finger-

tight.

o 20 Assemblé the TEST,output'cdhnector‘

(see step i substeps 1 through 6).
| | 3. Ti'ghten cable W9 connections.

Ny

h.. For 8746ﬁ

‘coaxial cable center conductor end of W5 is con-
‘centric. Clean end with methanol. Connect cable

W5 'to Switch Tree B and then to A6 (attenuator).

: Tighten connectors..”

.
: v !
R
vt

d.' Install andv tighten switch-tree mounting -

't Tighten cable W8 and W10 connections.

option 002 §r 002,‘m5ke sure




| l Install covers

L factory for
. - change program where it may be exchanged for. -
- another attenuator o | S

Assemble W3J1 as follows Sy

o

1 Install cable termmator ‘and outer con-
ductor washer and nut loosely onto

washer

2. Install bead assembly onto cable termi-
' nator. .

8. Push cable through rear panel and
" surew connector body onto cable terrm-_

nator finger-tight.

panel

B, Tlghten cable terminator in connector_

i body.
6. ,Tlghten termmator lock-nut

J Solder the whlte-black and whlte-blue

| (whlte-green on Options 001 and 002) to Switch- |
+ Tree B. terminals that have correspondmg color- .
L coded wires attached : , |

k Install top cross- brace

l
l

', '.:8‘~24<.Step Attenuatoi' (AG) 'Assembly 'V

..~ 8-25. To remove the A6 Step Attenuator Assem-
'_ 'bly, proceed as follows: | :

_:a'.‘. Remove top and bottom covers.

" b. Swing out the circuit- board socket assem-

o 'bly and dlsconnect cable W4 ‘See: page 8-17.

B c.. Dlsconnect cable W4 from the attenuator

d ‘Disconnect cable W5, accessrble at the bot-

“ l_ tom of the instrument, from the attenuator

e Remove the four socket-hnad screws hold-

“'_'---lng the attenuator to the mountmg bracket

f Remove the attenuator through the open-
PR v mg made when the clrcult-board connector ’
o nbracket is swung out . |

| Mark the color-coded wires to attenuator'

S for ‘identification when’ mstallmg a replacement”
" . attenuator. Di connect wires. Return’ attenuator to
palr This’ attenuator is on' an, ex~ . o

3"fffia:fvi.j"'To mstall A6 assembly P1'°°°°d as follows" | .

~ cable. See Flgure 6-3 for posrtron of

: screws

4, 'Tlghten nut. securing connector to rear

"

.......

o termlnals

b Install attenuator through the openmg
made ' ‘when cxrcult-board connector bracket is
swung out .

Install  the | four ‘,attenuator-mounting |

d. Connect cables W4 and W5 to attenuator
fmger-tlght o .
, Tighten‘ attenuator mounting screws.
f Tlghten cables W4 and W5

g Install covers S

8 26. Line Stretther (A5) Assembly |
8-27. To remove the Ab Lme Stretcher Assemblyi

proceed as follows

a. Remove the top, kbottom, and side panel

covers

b, Remove both front-panel APC 7 connector- . |
couplmg assembhes as follows

|

1. Partlally ex tend couplmg sleeve to serve
as a gulge for spanner wrench (part of
Model 11587A Connector Kit). |

2. Position spanner wrench HP Part No -
5060-02317, so both pegs on the face of ..

- the. wrench engage holes in the coupling- -

- assembly. Thread spanner wrench coup-
~ ling nut on connector .

3. Hold gold-plattd section of connector
| firmly with a thin 1/2 inch open-end

wrench while removing connector end
assembly by unscrewing with the span-

‘ ner wrench

CAUTION

L Do not allow the gold plated,
~‘portion of the connector to

-+ rotate while removing the end-

.. .. »assembly. If the connector is

| allowed to rotate, the directi-
o vvrty of the coupler may be",
: 'aﬂected

4, _Loosen two allen-screws in. lock-ring
. -behind front panel, slide lock-ring back,
" and remove front-panel connector L

mount N '




e TENSION control knob.

e Remove the fluted-alummum stlck—on tnm

‘stnp on each side frame, using. a razor blade to lift
one edge of! the strip. On rack-mounted instru-

.ments remove rack-mountmg hrackets

L Remove. the REFERENCE PLANE EX.

‘.\;' - d Remove power LINE swrtch retammg rmg- |

,' L f Remove the two’ screws holdmg the left-

o )slde-frame to the chassls
( ) ‘r AP ',": 4

Y '*)'c\f

whrch hold the srde~frame to the front panel

h Remove the top cross-brace by removing -
‘one screw at each end of the brace and two screws,.
“one above the TEST and one above tHe' REFER-

ENCE connectors

‘\. ,

| i Pull the .eft (when vrewed from the front)

side-frame out shghtly and remove the left end of

front panel

,.'r'
t

V";.:"‘remove rlght end of front panel

k. Drséonnect the connector to pushbutton
clrcult-board .

) “usrng a 3/4 inch open-end wrench.

/Dlsconnect cable W6 at the REFERENCE

- 'cntput connector Loosen cable terminator lock-
\ ~ -nut using 1/2 irich open-end wrench and slide nut
*» ' _back ohto cable, then unscrew cable terminator

wren».\ o

outoftheway. .

e . P

Ccobly.

. Stretcher 5 front mountmg-plate to the chassns. |
_. ‘:._.l

‘ . ,

L _"*“?to rear panel PR s

l_ofthemstrument. S i

"'L‘?10 dB attenuator as follows

Remove the three ‘screws on each srde

Loosen screws holdmg rlght snde-frame and :

[

. ends with methanol Connect fmger-trght

from connector body usmg 1 /16 lnch open-end j

q. Remove two screws on power supply :
mounting bracket and remove power supply assem-

r. Remove three ‘screws holdmg ‘the Lme )

o ) Model :874'613"

1 Hold attenuator housmg w1th a 1/2
'1nch opemend wrench ‘ ‘
2. ‘Loosen cable termmator lock-nut usmg -
" .a1/2 inch open-end wrench, and slide ..
- lock-nut back onto cable :
3. Unscrew cable termrnator from
* - attenuajor housing using a 7/16 inch *
.. open-end wrench Bead. assembly and
- . washer, HP Part No. 5000-8676, may
o "*’.,come loose. Reinsert any loose parts. :

| 'I‘o mstall a Line Stretcher Assembly:

A\

a. Connect cable wé to Line Stretcher 5 10

dB attenuator. Do not; trghten terminator lock~nut‘:'
‘(See Figure 6-3. ) ' : o

!

b. Install Line Stretcher and cable W6 through .
the front of the mstrument ) \

Make sure coaxxal cable center conductor'

fend of cables W3 and W6 are concentric. Clean |

d. Install three screws holdmg\ Line Stretcher s

- front mountmg-p ate to the, chassis.

m. Dlsconnect Cable W3 from Lme Stretcher ot e Txghten cables W6 and W3.

, £ Install power supply crrcult board and o

| mountmg bracket.

‘ g Install electrolytlc capacrtor assembly

h. Connect pushbutton crrcu,lt board

connector and 1nstall front panél,

Re)move three screws “on’ the electrolytlc -

y frlter-capacitor bracket and swmg filter capacrtors . screws

" to rear panel To insert spacers, spring rear panel

I
e

Install top cross-brace and all’ 31de-frame :

j Install the power LTNE swrtch in frbnt |
panel Cu ) ‘
k. Turn mstrument upsxde down and mstall
two screws and spacers holding the Line. Stretcher

slightly using a screw driver: between Lme Stretcher o

\ and rear panel, if necessary o

Remove twd screws holdlng Lme Stretcher -

Remove Lme Stretcher through the front,
o ‘«-.a;ff;wiassembhes/tlrmly by holding each outer conductor

~+.with ‘an” open-end wrench, while tlghtenmg the -
SRTC BN BRI _couplmg assembly wrth a spanner wrench
M. stconnect cable W6 from Lme Stretcher 8 -',f . ,

l Install trim rmg and clamp

m. Install two - APC-7 connector couphng', o

n lnstall all covers _i, \ AR




oo ': p DCl is mounted SO - that the front-panel_ "

8»'28 Dlrectlonal COupler DC1 (Port.1 Coupler)

8-29 To remove the | DCl Drrectlonal Coupler, v. :

proceed as. follows
a Remove the top and bottom covers

Note - ',

" conriector ‘will move slightly to insure
mating with the Model 11608A. The posi-

" tion of this Directiona! Coupler on its

| front-panel connector. mount.

.
Vo

o
A ”

.;.(',1 .

‘ mountmg plate is critical /Before removing
“this’ directional coupler, mark its position

" % (on at least two sides) on ‘the mounting’ j.
- plate to aid in posltlomng the replacement |
. coupler o . |

b Remove assoclated APC 7 connector coup- - |
. . end.of cable W8 is concentric. Clean end with

lmg assembly as follows

1 Partlally extend couplmg sleeve to serve -

. as-a guide for the spanner wrench, HP
... Part No. 5060-0237 (part of 1158'7A
., Connector Klt) S

holes in the connector face. 'I‘lghten
. wrench sleeV° : .

EY Hold gold- plated sectlon of connector'".‘
| thin. 1/2 inch open-end

firmly with a

spanner wrench. '

CAUTION

Do not allow the gold-plated portlon cf'ﬂ' :
' ‘the connector to rotate while ‘removing

o .- coupling assembly. If the connector is -

~ allowed to rotate, the directivity of the -
- coupler may be affected D

Loosen two allen-screws in lockﬁrmg be-
hmd front panel, slide lock-rmg back and remove

moved g

a paxr of plastic Jawed phers

o Remove the two pozx~dr1ve screws (acces-, |
srble fromthetop) I

- wrench whlle removing connector
] couplmg-assembly by unscrewmg wrth

Setvice

Remove DCl the mountmg plate, and

| cable W8 from the mstrument

h Dlsconnect W8 from the Dlrectlonal Coup-

- ler’s L-shaped adapter by using | two 3/4 mch open-
| ‘end wrenches T

1 Drsconnect the blue bms-crrcult leads from

o " the Drrectnonal Coupler

Remove the mountmg plate from. the

_— Dlrectlonal Coupler .

To mstall Dlrectlon Coupler DCl replacement

Ca Posmon new . coupler on mounting plate ,

o 'usmg marks made for ongmal Ulrectlonal Coupler.

b 'Make sure coaxral cable center conductor

methanol. Connect cable W8 to coupler L-shaped
adapter. Positicn; callle W8 so that ‘it mates with

‘the swrtch tree B connector Txghten W8 with a 3 /4
L mch open-end wrench o

0o ‘

Reassemble connector couplmg assembly

2, "Posatlon spanner wrench so both pegs' . on coupler | BRI

* on the front face of the wrench engage =~

- CAUTlON"

i Hold coupler connector parts from tumlng

with an open-end wrench. Couplér may l:e N

o _damaged if thls is not done .

d . Slide lock rmg over front-panel port of new

| coupler

Install new coupler and mountmg plate. Do
not mstall mountmg plate screws at thls tlme

f Make sure coaxral cable center conductor

ends of cables W7 and 8 are concentnc Clean: ends
‘wrth methanol : .

g Connect cables W7 and 8 to new couplerll

o fmger-tlght

. h Install front-panel connector mount and‘

o lock rmg Do not tighten lock: rmg allen screws.

d. ' Disconnect cable W8 from swrtch tree B.
Cable w8 will be disconnected from the L-shaped.
adapter later, after the Dn'ectlonal Coupler is re-

. 1 Install APC-T connector couplmg assembly

by firmly holding outer -conductor with 1/2 inch
| . open-end. wrench while tlghtenmg couplmg assem-
| e T .- bly witha spanner wrench. .
L e stconnect cable W7 from DCl usmg al3/4
“inch open-end ‘wrench, while firmly holding the
i ‘ Directional’ Coupler s stamless-steel cormector wrth

’ |
N S
) " r‘
. Loyt

[y

- j; Adjust the posltron of new coupler to ahgn

. front-panel connector as. follows

. .Connect a 20 cm anr-lme to each front-
‘panel APC- 7 coiinector. These arr-lmes
}"_‘.‘wrll ard in ahgnmg the front-panel con-
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—— \nectorsr A shght trltmg of the connec- ; X

o tors will be more apparent wrth the axr-
. lines, connected RS ,

,""r,;“:\,z..Loosen 7/16 1nch nuts

.. the connector will not have a slight

-freedom movement and the mountmg- .

plate spacers may be damaged

3 I the: front-panel connectoi is out of .

- alignment in any direction the coupler

o plate

panel

K Tlghten cable W7 i holdmg the coupler s

stamless-steel connector w1th’ a’ pair of plastlc-
3 Jawed phers . , Y

B 1 ’l‘lghten cable W8 at sthch tree B

B o 8 30 Dlrectlonal Coupler DC? (Port 2 Coupler)

H

BRI T Wlth a 20 cm axr»lme on PORT 1 and
. " 'PORT 2; connector spacing at the end
o off the a,r-lmes should be approx. 4. 810 o

S “inches and ends should be at. the same -
helght ‘Remove air-lihes. Check .coup-.
lers for equal extenslon from front"

on |
" mounting-plate ‘spacers ‘and adjust to- -
. ..align coupler. 'Tighten nuts.. Do not
- tighten mounting screws excessively. o .

m Txghten the front-panel connector~mount";‘

lock nng

o n. Solder the blue bras-crrcurt leads to the», |
coupler s termmals, m any order | i

0. Replace mstrument top and bottom covers |

!

| proceed as follows

o bly as follows*

'a.~ Remove the top and bottom covers.

" b. Remove APC‘-7 onnector couplmg assem-

l )

1. Partially extend couplmg sleeve to serve .

~.as a guide, for the spanner wrench, HP
"~ Part No. 5060-0237. This, wrench is

< part of the HP 11587A Connector Kit.

| 2 | Posrtlon spanner wrench so that both

- pegs onthe face of ' the spanner wrench
Trghten wrench sleeve.

i 3 "Hold gold-plated section of connector,

8-31 To remove “the ‘DCZ Dlrectlonal Coupler,

~engage - holes in .the connector face.

e _flrmly wrth a thm 1/2 mch open-end -

S must be’ reposrtroned on lts mountmg‘. ?‘

: Coupler

\

- wrench while removing connector
- coupling-assembly by unscrewing with
spanner wrench.

CAUTION

- Do not allow gold-plated portxon of con-

.. nector to rotate while removmg the coup-
" ling . assembly. If connector is allowed to

. rotate, dlrectmty of coupler may be

\ | 'affected

c. Loosen the two allen-screws in lock ring

. located behind front panel, slide lock-ring back,
and remove the connector mount from front panel.

d Disconnect W11 from DC2J2 (bottom of

"instrument) using a 3/4 inch open-end wrench,

while holding stainless-steel part of coupler with a
pair of plastlc -jawed pllers | oo

- e. Disconnect W10 from the coupler’s
L-shaped adapter using two 3/4 inch wrenches.

: f. Disconnect other end of W10 from sw1tch/
" tree A, and remoyve W10 completely Removal is

necessary to install new coupler "

g. Remove three screws from electrolytic

| capacitor mounting bracket and swing the capaci-
tor assembly out of the way.

h. Remove the coupler-mounting brackets
from the chassis, and then from the Directional
Remove the Drrectlonal Coupler. -

Unsolder the two green bias leads to the
Coupler

To replace the Dlrectlonal Coup;er DC2, proceed
as follows:

- a. Remove APC-7 connector coupling assem-
“bly as follows: |

1 Partially extend coupling sleeve to serve

as a guide for spanner wrench HP Part

No. 5060-0237.

2. Posntlon spanner wrench so that both
" pegs on the face of spanner wrench en- .
in the connector face.

gage holes
Tighten wrench sleeve.

3. Hold gold-plated section of connector
firmly with a thin 1/2 inch open-end-
‘wrench while removing connector%l
- coupling assembly by unscrewmg w1thi

- spanner wrench

‘Model 87468

[
{
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]
i
oy
L
.

\

N




~ 'Model 87.46B

- CAUTION

”Do not allow gold-plated portion of con--
nector to rotate while removing the coup-
ling assembly. If connector is allowed to
. rotate, dlrectmty of coupler may be- af-
o fected | . |

S - b Install lock ring on PORT 2 port.

Install new coupler through bottom of the
mstrument |

| d Install screws in coupler- mountlng bracket;‘
Do not tighten screws in the bracket. .

'e. Make sure coax1al cable center conductor
~ end of cable W10 is concentric. Clean end with
methanol.
coupler and switch tree A.

f. InSpect center conductor of cable W11 and |

clean with alcohol, if necessary | Connect cable

| W11 fmger-tlght to new coupler

e g.' Install new ‘,coupler-mounti'ng brackets to
- chassis. Do not tighten mounting-bracket screws.

" h. 'rigmen cables W10 and W11.

Install front-panel connector mount. Do

- not tlghten lock ring allen screws.

~j. Install APC-T coupling assembly, firmly

| holdmg outer conductor with a thin 1/2 inch open-

. end wrench while tightening coupling assembly

w1th a spanner wrench.

k. AdJust pos1tlon of new coupler to allgn
| ,front-panel connector as follows: '

1 Connect a 20 cm air-line to each front
panel APC-7 connector. These air-lines
will aid in aligning the front-panel con-
nectors. A slight tilting of the connec-

tors will be more apparent wrth the air-

lines connected

o2, .Ad]ust posrtlon of coupler and tighten
* mounting- bracket SCrews. | |

3. With a 20 cm air line on PORT iand

PORT 2, connector spacing at the end

- of the mr-lmes should be approx. 4.810
inches and end should be at the same
height. Remove air-lines. Check coup-

7 lers for equal extension from front
panel

IR - Solder wires to the new couplers bnas-,l
ST cu'cult ternunals eres can’ be soldered in elther -

order

Sl

Connect cable fmger-tlght to new

~08743-60014.

“Service

- m, Install ele ctrolytlc-capacrtor mountmg

bracket

: ) 8-32 Dlrectlonal Coupler DC 3

. 8-33 To remove Directional Coupler D03 (Direc-
" tional Coupler assoclated with RF INPUT), pro-

ceed as follows:

a. Remove bottom and top, left (when v1ewed |
from front) rear cover.

b. Disconnect cables W1 and W4, while firmly

_ holding the Directional Coupler’s stainless-steel

connector with a pair of plastic-jawed pliers.

c. Loosen the two allen-screws in lock ring
located behind rear panel and remove the connec-

-~ tor mount

d Remove the two coupler- mountmg screws
(accessible through top of mstrument)

e Remove the Dlrectlonal Coupler from in-

" strument.

To install a new Direciional Coupler proceed as
follows:

a. Shde lock rmg onto new coupler’s type N
connector. |

b. Install new coupler in the instrument. Make
sure coaxial cable center conductor ends of cables
W1 and 4 are concentric. Clean ends with meth-
anol. Tighten ends of cables finger.-tight.

c. Install the two coupler-mountmg screws.
Do not tighter screws. :

d. Install RF mput connector-mount andv
tighten lock ring. Tighten - coupler-mounting
screws. | o

e. Tighten cables W1 ‘and W4, while firmly
holding new coupler’s stainless- steel .connector
with a pair of plastlc-]awed pliers.

f. Install top and bottom mstrument covers. |

8-34. Port Coupler 10 dB Attenuator

- 8-35. The directional coupler assocxated with

PORT 1 and PORT 2 (DC1 and 2) in the standard

" model and Option 001 (not Option 002) contains a
- 10-dB attenuator. If the return-match reflection is

greater than specifications and Switch Tree B is

- OK, the trouble may be in the 10-dB attenuator.
" Replace the 10-dB attenuator using the following

procedure. Attenuator is HP Part No.

89




‘{emove top and bottom mstrument covers.

b If PORT: 1 couplcry remove nearest mstru-
ment srde frame | .

”',',-"s. Loosen coupler mount ing plate. or brackets. o
. Pl 836, Port 1 and Port 2 Connector Couplmg
d. Remove cable end aty ached to the L-shaped

'adapter ) S

e. Loosen other cable on coupler If PORT 1
Acoupler, swmg it out.

- f. With 3/4 inch open-end wrench, unscrew
brass nut between L-shaped adapter and stainless-
steel connector mount on coupler

- 8. With a spanner wrench, HP Part No.
5060-0237, unscrew eonnector bead holder.

h. Remove 10 dB attenuator cartridge, noting
whlch end has the mark.

CAUTION

Do not lose or damage the washer (HP Part
No. 2190-0831), sliding contact (HP Part -
No. 5020-3297), or spring (HP Part No.
1460-0977) behind the sliding contact on
both sides of the attenuator cartridge. All
of these parts are necessary for proper con- |

‘tact. -

To replace ths 10 dB attenuator cartndge, proceed
- as follows |

- a. Install a new 10 dB attenuator cartrldge

(HP Part No. 08743-60014) with a washer (HP Part

No. 2190 0831) on each side of the cartndge
NOTE

‘The marked end has the lowest reflection
and should be inserted with the marked
end toward the coupler. :

b. With a spanner wrench (H15 Part No.

- 5060-0237) screw in connector bead holder.

c. With 3/4 inch open-end wrench, tighten
brass nut between L-shaped adapter and stamless
‘ steel connector mount on coupler.

d Inspect coupler connector faces and clean

: wrth methanol lf necessary

| e. Make sure coaxlal cable center conductor

. end is concentric. Clean open cable connectors
o wrth methanol

f Remount the couplers
8-10 ‘ o

, o Model'$7.46A

g. ReconneCt the cables.

h. Reconnect s1de frame if removed and re-

~ place covers.

- Assemblies

'8 37. The coupling assembly of the front»panel
- PORT 1 and PORT 2 APC-7 connectors is replace-

able. To replace a coupling assembly proceed as
follows:

| a. Partlally extend coupling sleeve to serve as
a guide for the spanner wrench, HP Part No.
5060-0237 (part of HP 11587A Connector Klt)

. b." Position spanner wrench''so both pegs on
the front face of the wrench engage holes in the )
connector face. Tighten wrench sleeve.

c. Hold gold-plated section of connector
firmly with a thin 1/2 inch open-end wrench while
removing connector end-assembly by unscrewing .

-with a spanner wrench.

CAUTION :

- Do not allow the gold-plated portion of the
connector to rotate while removing the
end-assembly. If the connector is allowed
to rotate, the directivity of the coupier
may be affected.

d. 'Order couphng sleeve assembly HP Part No.
1250-0820 or couplmg nut HP. Part No
1250-0819.

e. Assemble by reversing the dlsassembly pro-
cedure .

8-38. REPAIR
'8-39. Replaceable Parts

8-40. Parts shown in Table 6-3 are replaceable. To

‘replace other parts not listed contact your nearest |
. ‘Hewlett-Packard offlce - .

'8-41. Location Dlagrams

8-42. The location of test points are shown on
Service Sheet 6. The locations of individual compo-
nents mounted on printed circuit boards are shown -

- opposite the related schematic diagram. The part

reference designator may be found from the sche-

- matic diagram, then located on the parts .dentlfrca-

tion dlagram on the same Servrce Sheet

Y os




y o ‘8 44 lntroductlon

- '8-45 Some general troubleshootmg mformatron is
- given in paragraphs 8-48 through 8-63. This infor-
. mation may be helpful in analyzing the trouble and

“therefore by-passmg portlons of the troubleshoot- |

1,}8-43 TROUBLESHOOTING S

, Vmg procedures

8-46. A prehmmary troubleshooting procedure is
_ glven in Figure 8-2. This procedure checks the

various instrument - functlons For a trouble in a
particular function this procedure directs the

troubleshooter to another troubieshooting proce-

» dure to further 1solate the trouble

8-47,, The 1nd1v1dual troubleshootmg procedures

 need not be performed one after the other, in
‘order. Preliminary troubl shooting should be per-

- formed first, unless the troubleshooter has deter-

mined by other means that the trouble is associ-
“ated with a particular instrument function. If the

troubleshooter knows in which circuit the trouble

ocecurs, he can go directly to the troubleshootmg |
‘for that circuit on the Service Sheet for that cir- -
cuit. Refer to paragraph 8-3 for a listing of the

» cn'cults shown on the various Service Sheets.
| 8~=.48 Troubleshootmg.Procedure

8-49. Troubleshooting is ‘generally d1v1ded mto

‘two maintenance levels in this manual. The. ﬁrnt i5.

~ the circuit level, which isolates a trouble to h $ir-
"cuit. Troubleshootmg flow

simple step-by-step procedure to identify: the.de-

fective circuit. The second mamtenance Jevel’ iso-

lates the trouble to the componeni level. A de-

tailed circuit description, a schemalu\' cﬂxagram and

a voltage table are provided on eal,h Service Sheet
- to aid in troubleshooting down to the component
| »level A

8- 50 Troubleshootmg from Front- nnel
- Indications ,_ 1‘.

-~ 8-51. Many troubles such as pushbutton lamp cir-

- cuits, can be narrowed to one particular circuit
from the front-panel indications. In these cases, go

directly to the troubleshooting flow dlagram on

the Service Sheet of the c1rcu1t involved.

| 8 52 Troubleshootmg from the Dnsplay Indlcator ;

| ,‘ 8-53 The network analyzer dlsp'ay mdlcator wnll
also indicate troubles, but the causes may not be

~ readily apparent. Except for tctal failure, the usual -

- indication is a change in gain. This may be ob-

... -served on the display mdlcator or as a change in
PR ?,the 8410A Netwom Analyzer TEST CHANNELw

iagrams . )promv:le a

Service =

GAIN settmg requlred for normal cahbratlon Nor- :

- mal TEST CHANNEL GAIN for calibration is

about 19-22 dB with equal ampiitude signals into

. the test and reference channels and dependmg
upon the partlcular network analyzer

8- 54 Test Channel Gain ngher Than . Normal.
Higher than normal test channel gain for calibra-
tion indicates a loss in gain in the test channel.
Lower than normal test channel gain for calibra-

. tion indicates a loss in the reference channel. Dis-
- continuities in the reference channel can often be

determined by moving the REFERENCE PLANE

- EXTENSION and observing the display trace. If

the dlsplay varies cyclically, the dlscontmulty is
probably in the reference channel

8-55. Test Channel Gain Lower Than Normal. If
the 8410A Network Analyzer TEST CHANNEL
GAIN setting required for calibration is other than
normal, the trouble may be of several types.
Troubles may be large insertion loss (>5 dB), small
insertion loss (<5 dB), and discontinuities. A large
insertion loss may cause the system to be unusable.
A small insertion loss may be general or occur only
at certain frequencies (a tracking problem). These
troubles can be narrowed to a particular circuit by
referring to the Prehmmary Troubleshootir:g Flg-
ure 8 2. |

~ 856. Isolation of RF Troubles. The paths of the

RF signal change when the s-parameter being meas-
ured is changed. This allows logical troubleshooting
b, observing in which ‘s-parameter posmons the
trouble occurs and in which positions it is-absent.
The trouble is in that portion of the RF path com-

“mon to two or more paths in which the trouble

occurs. 'However, this common path may still con-

_ tain several coaxial cables, several coaxial switches,

and a directional coupler.

8- 57 If the trouble is lack of repeatablllty (non-
repeatability of indications upon returning to the

.same switch position), suspect coaxial switches or

switch connectors. If the trouble is catastrophic

/(no signal through the path), use an ohmmeter to

measure for short or open circuits. If some signal is °
flowing through the path, try moving each coaxial
cable gently back-and-forth while observing the dis-
play indicator. If the display trace moves, try to

narrow the trouble to one connector. If a coaxial
connector is at fault, remove connector, dls-
- assemble, and check for:

1. Center conductor concentrlc and m good
condltlon o

8-11
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2. Outer conductor ‘cab;l;e ferrule tig‘it, making
. good contact with cable, and in proper

.8-59. If neither bad coaxial cables or loose c;)nneé-‘ .

‘Service .

position.
- 3‘.'  Mating éuffaées of cﬁbie cohnector clean
o an-d.'not,til'ted. o o ‘
- 4 Pte‘s‘enc'e \afn’d conditibn of washer ‘t‘)etween
- cable and cable terminator. |

5. Condition of fingers or female center con-

~ ductor contact. Repair or replace faulty
part, reassemble and retest. - | |

8-58. if the trouble does not/ appear to be a cable,
observe if any of the other components or connec-
tors move while moving the cables. Tighten any

loose connectors. < o

tors are discovered, suspect the coaxial switches.

Test for repeatability by switching s-parameters -
“while observing the display indicator. For a given

parameter, the display should repeat each time
within .05 dB. Greater change than .05 dB may
indicate a bad coaxial switch or that a connector
‘on the switch is moving with switching action.

8.60. A signal source may be connected to a

switch tree input with a power meter at the output -
of the switch to observe the transmission through -

the switch tree. The loss through the switch tree
should be less than 1.6 dB. If the loss is greater,

" disconnect the individual coaxial switches and

measure each individually. Each individual switch

- should have a loss of less than 0.75 dB. In addition,

“the loss should be a smooth change with fre- -

quency, changing less than 0.5 dB from 8.2 to 12.4
GHz. o | | |

8-61. If neither cables, connectors, nor switches

~ appear bad, suspect the coupler in the trouble com-

e

mon path. Do not take the coupler apart. Perform
the coupler, directivity test in Figure 4-1. If direc-
tivity is out of specifications, return coupler cr
instrument to Hewlett-Packard for repair. '

8-62. The bouplerf may also be removed and tested

| separately. Connect a signal source to the mainline

. Model8746B -

'port néarestu the auxiliary p'ortland a power meter -
to the other mainline port. Be sure to terminate
the auxiliary port with a 50-ohm load so reflec-

"y

~ tions from the open-end do not interfere with the

measurement. Loss or: mainline path of the coupler
should be less than 2'dB on the Option 002 and

“less than 12 dB on the standard model and Option
.-001. If mainline transmission appears correct, test
- the auxiliary arm coupling. Remove the power
‘meter from the mainline port and connect the

power meter to the auxiliary arm. Connect a
50-ohm load to the mainline port. Coupling should
be 20 +2 dB down from the signal in the mainline,
except ai: lower frequencies (coupling typically 24
dB down at 500 MHz). o .

8.63. Other methods of testing RF troubles are

possible. If the proper cables and connectors are

" available, a power meter may be connected to the

end of the trouble path which is common to two
or more s-parameter paths and transmission can be
measured. Determine the proper transmission by
adding up the attenuation shown in the path on
RF schematic on Service Sheet 1. Determine the
defective component by removing a component

and repeating the test. A high frequency Time

Domain Reflectometer may also be useful in isolat-
ing RF troubles. | -

8-64. SCHEMATIC DIAGRAM NOTES
"~ 8-65. Schematic Symbols

8-66. Schematic symbols used on the schematic
diagrams are shown in Table 8-2.

8-67. Selected/Non-Selected Terminology

8-68. Both the s-parameter pushbuttons and the
incident attenuation ‘pushbuttons operate through
a diode matrix. This diode matrix selects various
combinations of drivers which operate coaxial re-
lays in both switch trees and the attenuator. A

~ HIGH/LOW terminology has been used on the
“schematics in this manual. HIGH and LOW refer to

voltages only and they do not have any fixed rela-
tionship to TRUE/FALSE or operate/non-operate.
To find the proper condition of a particular circuit
for any pushbutton position, consult the truth
tabie of the Service Sheet of the particular circuit
concerned. | o
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e Conmct oqmpmont u shown in anuto 81 Adjust
sweep oscillator for a reading on 8410A. REF CHAN-

umon

Go to Figure 8-3, Reference Channel Troubleshooting. |

by

| NEL LEVEL meter. Meter indicates in OPERATE

YES

| Pross each SPARAMETER pushbutton in turn. Each
| pushbutton lights and stays lit, and only one pushbut-
ton is lit at any one time.

NO

1 ves

a. NO PUSHBUTTONS LIGHT. Go to Figure 8-30
. Power Supply. Troubleshooting on Service Sheet 6.

b. ONE PUSHBUTTON DDES NOT LIGHT. Go to
Figure 8-13, S- Parameter Ttoubleshootmg on Ser-
vice Sheet 2. .

| ‘Press each INCIDENT ATTENUATION pushbutton in
B | turn. Each pushbutton lights and stays lit, and on!y
one pushbutton is lit at any one time.

.NO" |

Go to_Figure 8-21, Attonuotnon Solect Troubleshoot
ing on Service Sheet 4. 3

'YES

)

4

R }.roforonco trace. TEST CHAN GAIN setting is 13-22
| dB.

. Connoct shott to PORT 1. Press s and 0 dB
; ..“pushbuttons Set AMPL VERNIER to mld-rongo Ad- .
just 8410A TEST CHAN GAIN for a-0 dB gain

YES

a. NO TEST CHANNEL POWER. Go to Fig. 8-13,
S-Parameter Troubleshooting on Service Sheet 2.

b. LESS THAN 19 dB GAIN neaded for a 0 dB
reference. Go to Figure 8-3, Hefor mco Channel
Troubleshooting.

c. GREATER THAN 22 dB GAIN noodod fora0dB .

reference. Go to Figure 8-4 Test Channel Trouble-
shooting.

./

AN § pushbuttons. Adjust 8410A TEST CHAN GAIN for s
. .| 0 dB gain reference trace. TEST CHAN GAIN satting
s 19- 22 dB.

| Connect short to' PORT 2. Pres szz and 0 dB

NO

(XY X B N . ' . '

e S 4 YES

T . . e e .

1-,'»' o o - ' ol ' ’ ’ ' '
ar B R M ' o

a. NO TEST CHANNEL POWER. Go to F:guros -13,
S-Parameter Tioubleshooting on Service Sheet 2.

'b. GREATER THAN 22 4B GAIN needed for 0 dB

reference. Go 'to Figure 84 Test Channel Troublo
- shooting.

g 87468 to be us/odz-in manual opomﬁon onyly'.v 1'

NO

L vy . . ¢ . s | K

S o — - o . : :

BT : PRV L, . Ly ' i B

L | » YES
b . . ' . b ‘

TR i .
.0 . N . ’ ‘.

el Lo , v . Lt .

bl ' Lo

L : . 0

Go to Figure 8-27 Remote Control Troubloshootmg
on Sorvnco Sheet 5. |

: o Chock dlroct-vltv of both port couplm usmg porform
i | - 5NCe. orocodore in pmguh 4«7 Dirw'vny is wuthm
[ apicnhcltlom R &

Examine the collet in the center conductor of the port
connector of the suspected coupler. This collet should
be undamaged, hove equally spaced fmgm, and ratract -

whon pushed.

Go to qun 8-4. Tm Chonno! Tvoublmootmo

| HPofficefor
instructions.

{ YES | luo

Contact nearest ﬂ'f“ to pgm 3 34]

Fzgure 8-2 Prﬂltminary Troubleshootmg

Model 8746B




MOde1874GB e o N o R | © Service

| '=Frem Pnliiviinbw _Troubluhooting, Figure 8-2.

" leth . smnal source and pewer meter, measure | | Disconnect .REFERENCE LINE Ww2. Connect. Y e —
| insertion loss from RF INPUT to REFERENCE |NO | power meter to REFERENCE LINE connector Lo j BP0 |
s | port. Insertion loss 30 dB + 2 da Also, se8 notes' ‘ ™1 located ‘nearest side penel. Power is 20 dB 22 dB | W1 and DC3

R below. - | below RF input level (24 dB at 500 MH2).

YES | - : s YES

Model 87468 rofersnce channel insartion loss is |NO___ | Troubleshoot W2, W3, W, and AS line stretcher.
*normal. S I . |

y - Note 1. Reflections from a discontinuity on one side of the line stretcher will combine with
e | . reflections in the line stretcher or with reflections from the other side of the line
o o stretcher. The response curve is the resultant of all discontinuities. By changing the
line stretcher position, the phase lelatlonshlp between the sets of reflections changes
and the response curve will be altered. ' Monitor frequency response at several
REFERENCE PLANE EXTENSION settings. If the overall power variation is greater
than 2 dB at any REFERENCE PLANE EXTENSTION setting, the trouble may be in
the line stretcher or discontinuities on each side of the line stretcher. .

RN C Note 2. A relative increase in power mdncates a trouble in the reference channel. A relative
AR decrease in power indicates a trouble in the test channel. A narrow spike is most likely
o | caused by poor contact of cable center conductor pins, one finger of a female pin not
R - o , makmg contact, or gross outer conductor separation. A power change over a broader
(R ' o frequency range is most likely caused by a cable outer conductor groundmg problem.

W

' Figure 8:3. Reference Channel Troubleshooting -
| | . . ;./:” ., 816




L sevice . NMmme Model 8746B
‘* From Preliminary Troubleshoot- | ‘
‘ing, Figure 82. . B
| with 0 dB INCIDENT ATTENU- | " | a. TROUBLE IN SOME POSITIONS ONLY. Go to Table 8-3, Paths Common
| ATION, note display at: to Various S-Parameters on Service Sheet 2. | |
819 fwith‘ short on PORT 1, o | o ' | , | |
' Sppwithshort on PORT 2and | g "b. TROUBLE COMMON TO ALL POSITIONS. If the display shows a relative
- S and Sy with through- fe—————»]  increase in power at one or more frequencies, go to Figure 8-3, Referance
line. R . Channel Troubleshooting. If the display shows a relative decrease in power
Frequency ‘response i within 2 | ~ at one or more frequencies, suspect the components common to all
~dB over an octave for all four § - | sparameters (W4, WS, WS, Attenuator AG, and Coupler DC3). Test the
.‘ s-parameters. Also séc notes be- | ! cables hy feeding a signal at the frequency in question into.the RF
f dow. N | INPUT. Set the jnput level to 0 dBm. Connect a power meter to W5P2.
— BYES | | ~ Frequency response is within 2 dB. | |
Lo | | y NO - QYES
oo | Go 1o Figure 8-22, A8 (Attenu- | Check Attenuator AB and Coup- Troubleshoot cable W3 and
" | ator) Assembly Troubleshooting | ler DC3 in a similar manner. S its connectors. See Note 2.
on Service Sheet 4. | ' \

+

Nofe' 1. Nofches of approximately 1 dB in the displayed tréce at about 700 MHz are normal. They are caused by
resonances in the bias coils in the couplers. See typical trace below. ‘

!

. i | :
. . ' N '
. . B 1.
. . } . Lo
!
.
.

{9

2. A relative increase in power indicates a trouble in the reference chanael. A relative decrease in power
indicates & trouble in the test channel. A narrow spike is most likely caused by poor contact of ceble
center conductor pins, one finger of a female pin not making contact, or gross outer conductor

_ separation, A power. change over a broader frequency range is most likely caused by a cable outer
conductor grounding problem. \ L |

T T TR, T T

3. If a cable’s center conduictor is not centered it may distort a switch’s center conductor contact and cause
an increase in insertion loss. The increased insertion loss is most likely to occur from 11 to 12.4 GHz.

(See Response Curve.) -

| © SeeNote2
| é-{da
| | \
. \ / o \\ .
. S . SeeNote3
O 4. See/paragraph 8-35 to replace 10 dB attenuator cartridges. - e . ‘

| . Figure 84 Test Channel Troubleshooting -
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- Figure 8-7 is the Index Block Dlagram and Interconnect Dlagram. Thls dlagram - | " S v | R : - o B o R o | o S TR I R

" . shows the signal circuits in block form and their interconnections. Refer to this | - . ‘ o | _‘ - | o - L | S B T P T o ' . - =
diagram for an overall picture of operation, signal circuit interconnection details, . ; x | . TOP o . | | N | S o , | 80TTOM | ' R A B o | s oY : : | e W . o

and as an index for the schematics. To use as an index, first find the block of the ' ok | L | S | \ | o | , : o I o S | N T M SW!TCH PANEL(PDQHBUTTON) T L : o S |
-circuit of interest. The numeral just inside the lower right corner indicates the o . ‘ | | | o : ‘ o | S | | - B - B S B Iy T T T T R e e e S T R
1§el'\ll§e Sheet (schematic and assoc1ated mformatlon) on which the circuit will be ) | o N ) - B . R S T S o - | e T — ey T,
oun | | ,, X \ | o o S v A | S U IR - . RPN N I SRR | \

REFERENCE LINE, IR : U 82 L 1 E Y | e . | e - RN ', |  ATTENUATION |

REMOTE .  REMOTE/MANUAL WER A A9 » | -. e SN B 2
CONNECTOR NEAREST , POWER MODULE . | . POWER MODULE , | | | | | s SR I

 BLOCK DIAGRAM CIRCUIT DESCRIPTION | | sioepaner | WPUT  SWITCH 2 rese i OWER MOD! o B e Ll
The Model 87463 conmsts of coaxlal RF cu'cultry which can be switched to test the \ O e | \ pm e, ‘ | | o ' | | | P R
four s-parameters of an unknown. Depending upon which pushbuttons are depressed oy, ) We— D
(or contact closures closed in remote operation), the latch circuits and diode
matrices feed corresponding signals to the switch-tree drivers and attenuator drivers.
Operation of the switch-tree drivers and attenuator drivers actuates the RF c1rcu1try ;

-shown on: Servxce Sheet 1.
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|5~ PARAMETER |
-+ PUSHBUTTONS

MODEL 8411A
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o R o ek u e WRME e iy

The RF sthch control cn'cults consist of ‘pushbutton swltches latch mrcmts and 3 ,
~switch drivers. The pushbuttons on the Switch Panel Assembly A4 actuate latch, | 7 | ,
~ circuits. When a latch circuit is latched, it provides the correct input signal to a diode | |
" matrix. The diode matrix is arranged so that an output from a given latch circuit will

be fed to the appropriate driver(s).
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. switch to one.side. A negative driver output (no input to dnver) will cause the'
S assocnated RF switch(s) to swrtch to the opposite side.
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circuit to latch. The circuit operation of the remaining circuitry is the same for - | STRETCHER SWITCH » . | | L , I UNU 048 11,/ \ B ) e
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- Each switch tree copsists of three coaxial ‘switches which are energized at the same
" time, When energ:lzed ‘the center relay of the switch tree.moves to one side while
. hoth outer relays energize to the opposite side. When properly. energlzed the action
of these switches permits measunng all four s—parameters of an unknown w1thout
movmg the unknown, as follows' Lo G .

Y

' . ! [
" . oy g_l_t’
.

i ; Su Reflectlon at PORT 1.

o, Co

812 'I‘ransmlsmon from PORT 2 to PORT 1 (reverse gam)

| .;‘,"".:/-3.821 Tt’ansmlssion from PORT 1 to PORT 2 (forward gam)
322 Reflectnon at PORT 2. | |

. section (10 dB, 20 dB, 40-dB) to switch in. A negative driver output will cause the
. | ‘y:_'f'the RF Path BT

i

L Atteriuator; and: TEST output are interchanged in Options 001 ard 002 from the

[':and 002 the RF input into the PORT 1 and PORT 2 couplers is connected to the

. " .mainline, For the standard model, the RF output to the TEST channel comes from
s the mainline of the couplert For Oiptions 001 and 002, the RF output to the TEST
channel comas from thé auxdtary lme of the coupler. -

. t‘,‘,! iy '.'|5 I

‘ In addltlon to mterchangmg the mput and output connectnons the sngnal levels to
" "the device under test are different with the various options. For both the standard

i sect:on of the coupler. The reference: channel coupler does not have any attenuation

S models and opuons 001 and 002 is nommally 20 dB

The RF cu'cu ts of the Model 8’74613 consnst of coaxlal dlrectlonal couplers, a lme B
‘stretcher, an attenuator. and s-parameter switch trees Wwith connecting coaxial cables.

. L
. "oy g
' L N S

A posmve dnver output causes a sw1tch tree to swltch to one mde or an attenuator'

switch: tree to sthch to the opposnte s1de or the attenuator section to swltch out, of' ,,

Refernng to Schematlc 1, note that connectlons from the sw1tch trees to AG |

- ¢onnections'i in the standard model. For the standard model, the RF input into the -
".,PORT Yand PORT: 2 couplers is' connected to the auxrhary line. For Options 001

~.__model and Option 001, the signal through the. mainline section of the PORT 1 & 2 .
j‘couplers is attenuated 10 dB. In Option 002, there is no attenuation in the mainline

| © in’either the standard or Optlon 001 or 002 versions. However, both the standard
. and Options 001 and 002 versions have 10 dB- attenuation in the line stretcher,
- Coupling for all couplers (mcludmg teference channel coupler) in both standard L

'From' ‘S:Pa'rometer Tt0ubleShooting, Figure 8-13.

RF input to-8746B. Connect power meter to PORT 1.
 Press S1 7. Power is within: o

Standard mode: 20dB +4 -2 dB

Opti 1001: “10dB+4 —-2dB, or

OV w 002: 0 dB + 0 — 2 dB below RF input level.

Set swsep omllatot to cw operataon at the quuency '
in question and adjust sweep oscillator to +10 dBm
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Conn \t power meterto PORT 2. Press S97. Power is
~ within:
Standard mode!: 20 dB +4 — 2 dB

. Option 001: 10 dB + 4 — 2 dB below RF input level.

— .

YES

nect through-ine between PORT 1 and 2. Press Sy.
Power loss between RF input and test port is within

loss in through-line plus:
Standard and Option 001: 30 dB + 4 ~2 dB
Optlon 002:

Connect power meter to TEST channel output. Con-

NO

NO

Measure all four s-parameters as instructed, noting

those which fail to meet level limits. Refer to Table

8-3, Paths Common to Various S-Parameters, on Ser-

vice Sheet 2 to isolate the trouble. Use a power meter

to isolate the trouble within the common path.

\

YES

i within loss in through-line plus:
Standard and Option 001: 30dB+4 - 2 dB
Optlon 002: 20dB+ 2 dB.

Pross S12. Power loss between RF mput and test port

NO

YES

Vi

Troubleshooting on. Sewuce Sheet 4

-'\t o

Go o Flgure 822 Ab (Attenuator) A,sembly |

Table 8-3. Paths Common to ‘l’arious S-Parameter Switch Positions

From Test Channel 'l‘roubleshootmg

Trouble in the 87468 test channéi can be isolated to an RF path by determmmg in which switch posntlons the
trouble occurs. The following table inrdicates locations of trouble by indicating common components. To use
the table, set up equipment for calibration. Press the various s-parameter pushbuttons and note in which

s-parameter positions a malfunctlon occurs. After location of trouble has been narrowed down, continue with

the troubleshooting tree at thé bottom of the page..

| .. STANDARD MODEL ONLY “OPTIONS 001 & 002 ONLY
TROUBLE COMMON COMMON PATHWITH COMMON PATH WITH 'SPECIAL NOTE:
TO S-PARAMETERS LOC‘ATION OF TROUBLE LOCATION OF TROUBLE DC3, W4, A6, W5
' ‘ and W9 are com-
Syqand S99 ‘W8, ABSl A8S2,and DC1 W1, A7S1, A782, and DC1 mon to ALLS-
j : Parameter ",
$11 and S99 W7, A781, A7S2, and DC1 | W8, A8S1, A8S2, and DC1 positions
S99 and $17 W11, A7S2, A7S3,and DC2 | W10, A8S2, ABS3, and DC2
' l
S92 and Sy W10, A8S2, A8S3,and DC2 | - W11, A7S2, A783,and DC2

nal trace.

Note the display indication. Press 4
some other SPARAMETER push- |-NO_
button. Press the original push-
button. Trace within .05 dB of ongl-

YES B |

discontinuity).

Troubleshoot the common trouble
path with an ohmmeter (no' test
channel signal) or a, Time Domain
Reflectometer (small insertion loss or

paih.

| Troubleshoot switches and switch
—8»1 connectsrs m the common trouble

RF Cprcults
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' SPARAMETER LATCHING AND DRIVER CIRCUIT DESCRIPTION.

" base of A3Q2 through A

Control cy;curtry for each s-parameter or. attenuation selection cons1sts of a
~ pushbutton circuit, a remote-input circuit, and a transistor latching circuit with an

associated diode matnx (not presert in 82 or 0 dB circuits) feeding associated

driver circuits. When latched, the latch circuit provides a +6 volt signal to the diode
‘matrix, which feeds this srgnal to the proper driver(s). Each driver actuates one or
'more switch relays. See. RF Cnrcultry description on Servrce Sheet ]. for furtherv
information concernmg RF crrcultry ‘ . c HE

lLATCHClRCUITRY S

I
l.

Each latch cu'cult consrsts of a pair of dlrect-coupled complementary translstors

/;‘,together with assoclated front-panel pushbutton or remote mput and an 1nd1cator,_
‘lamp / ,

‘#Refemng to Schematlc 2, note that when the 1nstrument is fn:st tumed on, zener
. diode . ASCR9 (Sgg cu'cult) conducts, turning transistor A3Q8 on. The collector |
" current of A3Q8 flowmg through A3R17, will cause the base of A3Q7 to go
~ positive. This action turns A3Q7 on. Collector current through A3Q7 will lower its
. collector voltage. This voltage, which is also applied to the base of A3Q8, will keep
" A3Q8 on, due to the regenerative action just described. When current flows through
. A3RS,:the; voltage drop across A3CR9 drops below 10V and the:diode no longer
.conducts. There is no connection from Sgg
for 822 all dnver mputs should below.

latch clrcurt to the dlode matrlx since

,‘In the manual mode, the A4 pushbutton buss is at common potential. When a

| pushbutton other than S ;% (say S11) is pushed common (0 volts) is applied to the:
3 1 and A3R1 Transistor A3Q2 turns on, which turns on-

A3Q1 through the regenerative action previously described. The additional current
drawn by A3Q1 flows through the common emitter-resistor ASK8. The voltage on

the common emitter-resistor buss raises sufflclently to cut off all latch cxrcults\

'except the one whose pushbutton is actuated

~The lat\.hmg cu'curt output is applied to the dlode matmx, Aabl!th through
‘A3CR13, and thus to the switch tree drivers. For example, when S13 |
~ transistor A3Q2’s collector is at about +6 volts, which biases on A3CR11 and .
| A3CR12 The +6 volts is then: apphed to both switch tree dnvers. A

is selected,

| ‘In remote Operatnon, +11 volts is apphed to the pushbutton buss so that A3CR1

b and 7 cannot conduct thus dlsabhng the pushbuttons,

‘omven cmcunnv S

The +6 vo]t srgnal from the dlode matnx is supphed to the selected drwers All
~ drivers are ldentxcal 50 only the driver feeding Switch Tree A wr]l be explamed
. Other swrtch tree dnvers operate in a similar manner.

fThe swrtch tree and’ 3tenuator relays are two-posrtlon, magnetrcally latched relays.

Their: posltron depen s upon the direction of current flow through their coils. The

**three coils are in paralle] and energize srmultaneously .Referring - to Switch Tree A
- Driver, only one of the mput transistors, A3Q11 or A3Q12, will conduct at any one
. time, The: bases and emiitters’ of these transistors are tied together. The voltage
b u-‘;;‘dwrder in the emitter circuit maintains emitter voltage at about +2 volts. When the .
[ mput to.A3R18 is raised to +6 volts, transistor A3Q12 is turned on. Turnmg A3Q12
' _,_‘;]ow causes\ -ASCR14 to conduct, provrdmg a low emitter unpedance which allows

" A3Q12 to saturate. Transistor A3Q12’s collector .curtent provides base current to . -

13, wmch turns A3Q13 on The drlver output wrll begm to rise, toward +25~

SERVICE SHEET 2 (cont'dl |
- volts. As the output voltage rises, feedback (dashed lme

through A3R22) to the base of A3Q12 will turn A2Q12 on

harder. This regenerative action will continue until A3Q12 =~ ... - ..
and “A3Q13 are saturated. When the driver output reachés
about +24 volts, the switch trees actuate. Removing the input:

voltage causes A3Q12/A3Q13 to shut off and A3Q11/A3Q10

~ to conduct, which reverses the polarity of the driver’s output -
‘voltage. Current through the switch tree relays is reversed and

the switch trees actuate in the reverse direction. Feedback
current also reverses direction. As feedback current is chang-

. ing direction, the conducting transistor, A3Q11 or A3Q12, is

held on until the voltage across A3R18 passes through the
range of ~ +3 volts to = +5 volts, preventmg the relay driver
from swrtchmg on noise. .

" Diodes A3CR16 and A3CR17 provide a path for the induc-
tive voltage caused by the relay’s switching. Transistors. A3Q9:

and A3Q14 protect the driver output transistors by sensing

the current through and voltage across the output transistors -

and turmng the output transistors off 1f the current becomes
excessive. . | L

o

. .
AR

o From Prelummary Troubleshontmg, Figure 8 2

‘| Refer to Table 8-5, S-Parameter Voltage Table on

this service sheet. Measure the voltages at A3TPS
and A3TP7 for the Sselection desired. Compare

these voltages with the correspondmg voltages in -

the Table. Voltages compai'e.

YES

'.‘v,\v;'

Starting at the beginning of the selection path in
" | trouble, measure voltages at the test points. Com-
pare these voltaqes with the voltages listed in the -
tabie to isolate the trouble to the deisctwe circuit.

,\ e

‘NO —
Go to Figure 8-8,
- ,
RF Troubleshooting
-

‘Figure 8-13. S-Parameter Trou bleshooting

Table 8-4. 'S-Parameter Truth Table

'PARAMETER SWITCH TREES
{Standard Model Only)
- A B
841 | High High
D8, | bew | High
| 321 ngh ' Low .
S | Low Low
| 2 | P 'I
PARAMETER |  SWITCH TREES '
| topts. 001 and 902 Only) -(
S,y | High _High
$12 | High |7 Low
oY) Low Low
S, | tow Low .
y RS Ml o
o ' NOTE s "
B ‘,, . Hi;h=>+ BV lnput to Drivex and >+24V3
output from Driver. ' 1
" Low = < +2V input to Driver and <—24V-' e
" output from Driver, -
o AT R T

N .l
:‘ ; ) ,
Table 8-5 S-Parameter Voltage Table
0 e | e e ; RN R
‘| PARAMETER, ,",“PIN'T . PIN lll.'_vPlN3 PlN 13 TP1 | TP2 T3 | TP4 TPS TP6 TP7
8y | <av [ >ev v | >eev <+zv'j' >46V | <#2v | >+6V | >4233v* | 346V | >+23.2v
' ' \-‘\/,, 1. : o o . | ‘. , B o
, s'12 >.+9v 1 <+v >!+9v> “KHV | <42V [ <42V | S48V | < 0V | <2320 | =46V | 24233V%
. .8 . O (R } ’ , [ ' : . ' .
S SZl | 24V =>4V <+1V 24V | >+6V <+2V | €42V | >+6V | 2+233V* | < OV | >-23.3V*
Sp2 - 24V | 249V >+9V > 49V <+2Vl <42V | <42V | < OV | €-233V*|< OV | <-23.3Vv*
NOTE: The voltages shown on P1 wnll oceur only whtle s-parameter pushbutton is being depressed All ,
voltages are measured to common {any whlte -black wire), NOT CHASSIS GROUND SRR
* A more accurate check consists in measuring the voltage drcp across the saturated output translsn ) |
tor. The saturated tramsistor is.the 1854-0012 output transistor on the schematic for an input .
_ voltage of = +2V. The voltage (collectoremltter) across the saturated output transistor should - '.
not exceed 1.2 volts. Co o S
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