Errata

Title & Document Type: 8745A S-Parameter Test Set Operating and Service
Manual

Manual Part Number: 08745-90009
Revision Date: February 1982

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

ne - Hewlett-Packard Company certifies that this product met its published specifications at the time of

1 - - Shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
" traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's
~calibration facility, and to the calibration facili'’es of other International Standards Organization
‘members. _ ‘ ' BT : \ ¥

WARRANTY

‘This Hewlett-Packard instrument product is warranted against defects in maferial and workmanship
for ‘a period of one vear from date of shipment. puﬁng the warranty period, Hewlett-Packard Com-
pany will, at its option, either repair or replace products which prove to be defective. |

‘ ‘ ‘ . ,/' / , ' ‘

For warranty service or, repair, this product must be re,‘fu_med to a service facility designated by HP.

Buyer shall prepay shipping charges to HP and HPshall pay shipping charges to return the product to

Buyer. However, Buyer shall pay ail shipping charges, duties, and taxes for products returned to P

from another.country. A T : o |

fe ' \. . s o . 3‘ : ' ‘

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

LIMITATION OF WARR’ANTY . S ‘ | ‘ |

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance L

by Buyer, Buyer-supplied software’ or interfacing, unauthorized modification or misuse, operation
- outside of vhe environmental specifications for the product, or improper site preparation or main--

tenance. F T D | '

'NO OTHER WARRANT ” IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM-
- PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

‘THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- .
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL '
THEORY. - | : -

. ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are.
W

provided at the back of this manual, ' . N
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SERIAL‘i PREFIXED 978- ;

PR

| Thxs manual applies dxrectly to HP Model 87454 b-‘
- Parameter Test Set Units having serial numbers prehxed s

978- ' A ’

| SERIALS PREFIXED: 823- 906-
| See Appendnxl

OTHER PREFIXES:

- See Instruments Covered by Manual, Section I

")

NCTE

For s.rial Numbers 908-00626 and abovo see Manual CHANGE
SHEET For s.rial Numbers 908-00625 and below see Appendix .
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'Model 8745A

11, dsscmpﬂdw} "

1-2,

S pa “ineters from, 2.1
be’ lioed

‘indicator, such as the Model 841GA Neiwork Analyzer

‘or Model 84054 Vector Voltmeier. The meaiuring

¢ renits for ‘each s parameter are aut tomaticaliy set

v with a front-panel pushbutton or with remntn
contact closures ‘ ‘ | T

1-3. The s parameters of almost any device,
as a microwave component or a trangistor, can be

measured using one of t.e acc¢essory fixtures. For,
transistor measurement, terminais are provxded to
A wilT880TY quick-connect adapter . -
allows fixtures to be connected and disconnected fm,

apply dc bias,
the 8745A with quick, simple lever actmv-

~1 4. A built-in, calibrated } 1-' stx etcher sxmphfies

initial phase calibzatmn ‘and allows the plane of
measurement to be extended beyond the 87454

terminals.
. ACCESSORIES FURNISHED.

1-6. A rack-mounting. kit, a male 38-pin connector
(HP Part Number 1251- oq)84), a detachable power

cable, and a platform to extend the sub-deck are
furnished with the Model 8745A (see Figure 1-1).

1-7. RACK MOUNTING KIT.

1-8. The rack modnting.kit contains all the hard-

ware needed to adapt the Model 8745A cabinet for .

installation in equipment racks with standard 19-inch

spacing.. Instructions for conversion torack mounting’

are mclud_ed with the kit.

1-9. THIRTY-SIX. PIN MALE CONNECTOR.

1-10. The 36-pin male connector mates withthe rear-
panel REMOTE INPUT connector, and permits all
necessary remote programraing and bias connections
to be made to the 8745A.
information.)

1. SUB-DECK EXTENSION.
1-12. The sub-deck extension extends the ‘sub-deck
which »supports the 8411A Harmonic Frequency Cori-

verter of the 8410A Network Analyzer. The sub-deck e
extension prevents strain on the connectors when
attepuatprs are ‘used petween the 8411A and 8745A. .

f‘M:s AccassomEs AVAII.ABLE

The Model ¢ 87454 S- Parametsr Téﬁzt Set con=
tains the necessary micn owave' cireujts formeasuring . -
“to 2.0 GHz. "1t is designedto .
with a a"orqmtibm plmse amplitude ratio:
... hold trangistors ‘md many other dmnces when zm;kkmg
UL B parameter measurements from do to 2.0 Cm,a .. The
116004, B acrwpts transistors with T0-18 and TO-72
- base pafterns .ana has foir Snap: d-on dml‘%,. two" fdr
""»bmol‘n. transictors sna oww for FET'S, R
LLoaceg Lpts trangisiors: with T«)r-S .md T0~12 base pat~ RRAS
terns,. Ib has two snap-on diais for diifereni types af '
. bipolar transistors and, promdes for FET's 'witiout o .

‘1 14" TRANSIS'I/'OR FIXTURFS

gnch’”

‘B-Parameter Test Set,

©1-16, CaLSBRATORS. /-

1-19. The Model

“lines.
- adapted to almost any microwave compenent, pro-
. vidirg the aocuracy of rigid air line with the flexibility

sate forthe Universal ExtehSion's electrical length. **

(See Table 3-1 for wiring

L e
[

'»"' !

‘ S ’ oy "}.
/ . o R
’ ¢
o

.....

' The 116024,8

djal. Whena transistor fixture j i5 useq with the 8745A,
transistor bias ccmnectmns are made through tlvc
‘The RF inpat and output con-
nectors on the transistor uxtures niate with APC-7*
style 50~chm precision T mm sexless connectors,

/

1-17. Two calibrators, a short circuit termination
and a 50-ohm through section, are furnishad with the

Model 11600B and 11602B Transistor Fixtures., A

50-0hm load is also am;uable as an option or both
models. These calibralors are used to cahbmte t’ne
equlpment setup tox/'tknown reference,

")

1-18, UNIVERSA; EXTENSION,

11604A Universal. Exftension is
composed of four rotary joints and two rotary nir
It allows the 8745A input port spucing to be

of cable The two connectors which attach the Uni-
versal Extensiontothe 8745A mate with APC-7* style
ronnectors and the two connectors that a,tt.u'h to the
device under test are APC-T* style 50-ohm precision
7 mm sexless connectors. A coaxial link is included
with the Universal' Extension. The coaxial link re.-
places the 8745A rear-panel coaxial link to compen--

1- 20 QUICK CONNECT ADAPTER

1-21. The Model 11599A Quick Connec t Adnpter con-

' nects and: ‘disconnects Model 11600-series transistor

flxtures and the Model 11604A Univer sal Extension

- withthe simple moticn of alever. Inadditionto saving

tlme this lever ~action couplmg ehminates wear on

* Amphenol RI' DlVlSi()n Danbury, Connecticut. -

ok For test units eqmpped with rear-panel coaxial

lmk , y ,

v




L

-1, ,Specific‘élti‘o'ns

i

o Frequency Pange
|" 100 MHz to0.2 GHz.
sincfe coupler. directivity remains above 36.dB.
Impedance o

- 50 ohms nominal
| Dlrect-vuty . e ‘, ( ol
-*,Below 1'GHz, > 36 dB; 1~2 GHz, >32 dB in an \ enyi-

" ronment cf 10° to 30 c anql 30 to 60% relative hu-

mu‘ity for 24 hou:s

Couplin o -/ /
g: /o

" Above 126 MHz, 20 dB nom; Lnal below 120 MH.,,
rolls off,at 6 dB/octave R MR

/

e mser*’on 'Lo‘:s

" F/ om RF input to test pcé'ts, 4 dB nominal.

From test ports to 8405/; or B410A autgats, 2048

nominal

Load N\.etchlz" o

Reflection coefficient (VSWR)
<6/10 (<1.22), 100-200 MHz.

™~

Source Match |
* Effective refjection coefficient (VSWR)

<0.057 (<1.12), 0.11-2.0 GHz.

Maximum/RF Power:
2 Watts/ '

Can be used below 100 MHz

0. 063 (<1.13), 200-2000 MHz.

Con nectors

" RF Input Type N female. ﬁ

| ~ Test Ports: APC 7 preclslon connectox‘s
" Outputs to 8405A or 8410A: Mates with APC-7"

prec ISlOl'l connectors.

Option 001, Type N female (for use with 8405A
Vector Voltmeter) C ,

Reference Pléhe Extension

© Maximum length 30 cm, 0.01 cm precision. Ex-

tends reference plane O to 15 em.

MlcrOWave Coax Switches: |

- Typical switching time, 40 msec. ,
“Estimated switch lifetime > 1 million cycles.

Remote Programming:

Remote s parameter selection by closing 2 con-
tacts of 36-pin rear panel connectorto common
pin. Contact i8 at 12 volts and short to common
wiil draw 12 mA:. .

Transistcr Biésing’-'" B '

- Bias and bias sensing. connectmns are made to
the biasing networks built into the: 8745A via the
36-pin rear pancl conn\ector ' ‘

Maximum Bias: {‘;’

‘

“ 100V de (50V de on. mstruments with serlal num-
ber prefixed 823-); 1.0 amp |

Storage 'I‘emperature ¢” to 55 C.

S

Power:
115 or 230V +10% 50 tb 400 Hz 50 VA

| Welght

35 1b. (15, 9 ke).
Dimension's

5= 1/2 x 16- 3/4 X .85 3/4 inches (139 X 423 X

" - Load Match: Reﬂection coefficient of the port used to terminate the device under test.

Source Match Effective Reflection coctiicient of the port used to supply mcident signal *o the device |
" under test. A function of directivity and main line VSWR of coupler monitoring ‘incideni
signal, and not a function of signal source VSWR v

APC- 7® is a registered trademark of Bunker Ramo Corporatnon

Model 87454




"'Mo‘dei 8745 .

‘connector coupling mechanisms. Two permar.ently-
-attached, hand-tightened screws fasten the adapter in
place over the input port connactors of the test set. A
‘plug~in slide that supports and aligns the transistor:
fixtures and a wrench for adjusting couplmg action are
.Supplied with the adapter.

1-22. 'Acczssomr KIT TO CONNECT MODEL 8405A
TO MODEL 8745A. |

1-23. The Model ‘15'70A Accessory ~K1t mcludes one |

Model 11549A Power Splitter (used to make 1mtia1
_calibration of 8405A) , two '11536A 50-ohm Tees, and
two 908A Terminations. In addition tc the 1157OA
‘Accessory Kit, two Model 11524A APC-T7 to femalé.
type N adapters are, required to make connectmns to
the 8'745A S :

1-24. COMPLEMENTARY EQUIPMENT.

1-25. MODEL 8410A NETWORK ANALYZER.
" : o s

1-26. The 8410A Network Analyzer measures relative
‘amplitude and phase of two RF input signals. The
instrument is capable' of single- or swept-frequency
meastrements in the range of 0.11 to 12.4 GHz. ‘T'wo

plug-in display units are available. The 8413A plug-in

unit. displays relative amplitude and phase data on a
meter. . Phase and amplitude output signals allowdis-
play of swept signals on an oscilloscope or X-Y re-
corder. The 8414A plug-in unit displays relative
amplitude and phase data in polar coordinates on a
5 inch CRT for either swept or CW measurements

l .27. MODEL 8405A VECTOR VOLTMF’TER

1-28.. The 8405A Vector Voltmeter measures mag- -

nitude and phase at single frequencies in the range of
1.0 MHz to 1.0 GHz. Signal magnitude and phase are
displayed on separate meters

1-29. MODEL 8717A TRANSISTOR POWER SUPPLY.

1 30. The 8717A Tr ansistor Power Supply is designed
especially for use with the 8745A S-Parameter Test
Set and the 11600A,B and 11602A,B Transistor Fix-
tures. This programmable suppiy provides bias
levels for the semiconductor devices tested in the fix-
tures. Feedback circuits within the supply provide

)

© ‘the 8745A. - . - -

s \ ) Fa . T : ' ..".‘ .
. L e I ‘ . . . RPN .
L A K] e . LAY
et o . “ . S i
1 Vi K . . DA ' \
g . co ' R ’
R : W .
VR | )

o ‘.Sect’ion‘ 1

yery. stable bias c&)ndltlons Overload protection for L

. th‘e device undertest is selectablei Maximum current |

is. e()i) mA and maxmlum voltage is 30 Vdc
iy ‘ . 4

“1-31" MODEL 869\013 SWEEP OSCILLATOR MAIN~ i

-, FRAME WITH 86998 PLUG-IN.
i 32, The entire range of the 8745A is covered in

~ one sweep range of the 8609B plug-in. The 8699B has
- a low range from 0.1 to 2.6 GHz and a hngh range;, K
‘from 2to4 GHz N , :

1-33. Mom:mzoogi VHF OSCILLATOR.
o ‘ & o .

1-34. The 3200B VHF Oscillator with the 135154 -

- Frequency Doubler Probe is a CW RF signal source :
. covering the 10 MHz to 1.0 GHz range and is an ideal ..

source to use with the 8405A Vector Voltmeter and

" A .
A \

1-3 5“. MODEIB}‘ “1160'7A‘ -' SMAIJL-SIGNAL" AnApTER.

1-36. The Hewlet’t Packard Mode‘ 11607A Small-
Signal Adapter is an accessory for the Hewlett-Packard
Model 8745A S-Parameter Test Set. This Adapter
reduces’'the signal incident on the device under test
20 dB for small- -signal measurements on deviceg

‘under test, euoh as transistors.

1-37. msmumm'm COVERED BY MANUAL.

- 1-38, Th:s manual ‘applies dire(,tly to mstruments

having serlal numbers prefixed 978~ (first three num-
bers of serial numbér), If the serial prefix of your.

' instrument is other than 978-, there are differences

between the instrument descrlbed in this manual and
your instrument. Thesge differences are described in
the appendix at the rear of this manual for lower num-

_ber prefixes. For higher prefixes the differences are

described in a Manual Changes sheet supplied withthis
manual, If the manual changes cheet is missing, the
information can be supplied by your nearest Hewlett-
Packard Sales and Service Office (see lists at the rear
of this manual). The manual changes sheet may also
include an "ERRATA" sectionwhich describes manual

correction information which applies tothe manual for = ..
all mstrumentslNCLUDlNG instrumentsprefived 978~ "

."'
T
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‘ GﬁNERAL b [' o N SR | \ SAFETY EARTH GROUNB : '!," " ‘\-”'\,

Thr\ product and related dOOUmentatxon must be

| \Thrs is a Safety Class I product (provrded w1th a

safety markings

‘\protectrve .earthing termmal) An umntorruptlble ‘

revi ewed” for familiarization with
. |and >\
| been: desrgned and tested in accordance wnth mter—
, 'natronar staadards. R
\ . o ‘ s

\ . ‘ " , . . .

: SAFETY !«\YMBOLS

Yl A

. i N \ .
’ ’ \ 1)

- ':'\‘
.

. 1

. ‘.) ' k
.

product will be marked with this
" the user to refer to the instruc-

Contents)

g
.
N '
’

hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly perforgmed
~or adhered to, could’ result in
. personal injury. Do not proceed

the indicated condmons are fully»
understood and met.

e

UTION

| [eau
the like, which, if not correctly
‘performed. or adhered to, could

| tion of part oy all of the p1dduct.
- | TION sign until the indicated

ahd met

structrons before. operatron This product has

Instructxon manaal symbol the -
“symbol when it is necessary for

tion manual (relfer to Table of ..

: ’ - .,Indicates hazardous volt:rg"es‘_: o

safety earth ground must be provrded from the |
‘main power source to the product: mput wmng ‘ter- o

1nals, power cord, or supphed power cord set.
enever it is likely that the protection has been

» rmparred the product miist be made inoperative

o ﬁnd be secured agamst any umntended operatlon

| 'lnd‘ic‘ates‘- earth (ground) ter‘minal;; »'

The WARNING sign ‘denotes' a

beyond a WARNING sign untii =~

| The CAUTION srgn denotes a
hazardg: It calls attention to an
operatrng procadure, practice, or

result in- damage to or destruc-

« Do’ niot proceed beyond a CAU-

B dEFonE APPLYlNG POWER

'SERVICING . .

o a
|
|

o o ' N P o
s B .
. ;o A
T »
R i AR . - Y
i : et

P \ﬂenfy that the product is COnﬁgured to match the
" available main power source -per the input power

nnfrguratron mstructlons provrded in thrs manual -

e If this product is to be energlzed via an autotrans»
- former make sure the common terminal is con-, |
~nected to the neutral \5"00nded srde of mams

4ny servicmg. ad]ustment mamtenance B A
d)r repair of this product miist be per- - | il
f ;rmed only by quali;red personnel iy

, Ae\l]ustments described in this: manual .
| ma\y be performed with power supplied"-?'. |
to ‘the. product while protective covers :
are removed Energy available at many .
,poin(s may, if contacted, result in per-.; | |
,sonal m]ury | ,

Capac.rtors inside thrs produet ma y still
“be charged even when d:sconnected from o
- its poWer source.. | )
.. To. avoid a f ire hazard only’ fuses with;
" the required current rating and of the

condrtrons are fully understood .

specifi ed
"etc) are

&

pe (normal blow, time delay.
0 be used for replacement.
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:2‘~1;":INCOMING INSPECTION. ‘_'"\ Yo, Use em)ugh rshock--ab::orbmg materul(B t(,) 4 inch
B VU . Vel )
SR o \; -~ , layer) around all sides of:the instrument to provide
oo . . y RN
AR AU ‘ - cushion' and preyvent movement inside the ('_'munv
A . M ‘ Protect the control pa.ne w1th cardhoard, '
T ‘ " -2.\ Inspect 1nstyument for skipping dama.ge as soon Vo
o , ‘ag it 1\s ‘unpacked. . Check that all accessories listed i .
\ in PaxagrAph"‘ ‘have been included. Check for‘ \~ ’ ;
A : d. Sear the shippin contamer bOCUI‘Cl ,mcl nmrk -
broken knob and connectors; inspect cabinet and . DX " y' .
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A ., . ment i8 d'mmgred in any way or fails to operate pro-
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2-1,.@. powg:RCABI?E.Y o

2 19 To ’protect operatmg personnel the National
Electrical Manufatturers' Association (NEMA) rec-
~ommendbntha\tﬁ;, ‘strument panels and cabinets be

- grounded. Accordingly, the Model 8745A is equlpped
"with a. three-canductor power, cable which, when"
.'plugged into an a.pproprlate receptacle, grounds panel;’

- and ‘cabinet.

4

L 2.2

‘The offse? pin of the th”ee-prong con-

nector is the gx oundmg pm. o . N
.( ‘(»‘; v »' ' S . ; | | ’
o S i ;

- 2-20. ’I‘o prf*smrve the" protection feiature when oper-
./ ating the Model 8745A. ' from twe-contact outlet, use

. A three—prong ?o two- nrong adxpter (HP Stock Number

1251- 0048) and connoct the green w1re on the a«dapter

to ground. o , T
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- /2.23. RACK =MOUNTING |
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2-21. BEN'CH' OPERATION.
) Y

;.. Sectionl

y

I

2-22. The Model 8745A cabmet has plastlc feet and

a foldaway tilt stand for convenience in bench opera- -

tion. The. stand inclines the instrument’ enough to
make the panel features easier to see. . The plastic
feét provide clearance for air' circuiaiion and n;ake

the Model 8745A. self-aligning when stacked on other

Ii“ewlettJPackavd full rack-wxdth modular mstruments .

' ¥ Y
AR ' ;

!

i
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/ "
' o)

2.24. All- necessary hardware a.nd instructions are

contained in the supphed rack- mounting kit (HP Stock
Number 5060~ 0775). / The amblent operatlng temperw-* :

ture should not exceed 55 C (140 F). .
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Model 87454

Section HOI

" SECH.ON Il
OPERATION

'3-1. INTRODUCTION.

3-2. .The combination of the Model 8745A S-Para-

meter Test Set with its accessory fixtures and
adapters, .. signal source, and a compatible phase-
amplitude ratio indicator, such as the Model 8410A
Network Analyzer or Model 8405A Vector Voitmeter,
make up a system to measure the parameters of
almost any device. These measurements canbe made
at single frequencies or at swept frequencies from0.1
to. 2.0 GHz. When used with the HP Model 8405A
Vector Voltmeter, measurements are limited tosingle
frequencies and an upper frequency limit )f 1.0 GHz.

The Model 8745A can be used at frequencies below

100 MHz; however, the coupling attenuation of the
internz1 directional couplers increases by approxi-
mately 6 dB per frequency octave. Consequently, when
making measurements below 100 MHz the level of
power delivered from the signal source should be
monitored closely. Be sure power limits are not
exceeded while trying to obtain sufficient indlcatlon on
the readout mstrument

- 3- 3 DESCRIPTION OF PANEL FEATURES

3-4. Front and rear panel controls, conn_ectors and
indicators are described in Figures 3-1 and 3-2. In.

these figures the numbers on the panel illustrations
- match the descrxptlon numbers.

3-5.° OPERATING PRECAUTIONS.

'3-6. MAXIMUM RF POWER.

3-7. Do not apply more than 2 watts of RF power to
the Model 8745A RF INPUT. Power in excess of 2
watts may damage the internal 3 dB pad. Also care
must be taken to ensure that the power returned to the
Model 8745A from an active device under test does not
- exceed 2 watts or the 50-ohm terminations may be
damaged.

3-8. MAXIMUM DC ON RF LINES.

- 3-9. DC voltage on the inner conductor"'of the trans-
mission lines in the Model 8745A must not exceed

*+100 volts or the breakdown voltage of the internal
bias blocking capacitor will be exceeded; therefore,
‘'the combination of dc voltage to bias a device under
test and the dc' voltage on the center conductor from
the RF source must not exceed 100 volts (50 volts for
instruments with serial prefixed 823- andbelow). The

. maximum dc current on the RF lines must not exceed
1.0 amp. x \ :

3-10. S- PARAMETER MEASUHEMENT
3-11, GENERAL MEASUREMENT DESCRIPTION

 3-12. The S- Parameter Test Set may be used to make

s-parameter measurements with several combinations

1
oo

of complementary equlpment A SImpllfled LK dia-
gram of the test setup is shown in Figure 3- 5 ‘Read-
out is on a phase-amplitude ratio indicator such asthe

HP 8405A or the HP 8410A with 8413A or 8414A plug-

in,, Microwave components may be connected to the
S-Parameter Test Set by accessories such as the
11600A,B or 11602A,B Transistor Fixture or the
11604A Universal Extenslon Detailed procedures,
using various combinations of equipment are given in
Figures 3-10 through 3-13, The following general
outline explains the steps necessary when making

'measurements with any combination of equlpn&ent

a. If swept-frequeney measurements are‘ to be
made, the reference and test channel line length

‘between the device under test and the indicator unit

must be equal. This is adjusted by the 8745A REF-
ERENCE PLANE EXTENSION and, if necessary,

‘additional line length can be inserted in the reference

channel ahead of the 8411A. For units equipped with a
removable rear-panel coaxial link, the link may be
removed and additional reference channel electrical
length may be. installed to extend the reference plane
any desired distance beyond the front-panel con-
nectors. To best utilize the REFERENCE PLANE
EXTENSION range, the following combinations are
recommended: When makihg measurements, with a
transistor fixture use the short coaxial link (HP part

. number 08745-20064). When making microwave hard-

ware measurements with the Universal Extension use
the long coairial link supplied with the Universal Ex-
tension (HP part number 11604-20021), When making
microwave hardware measurements without a Uni-"
versal Extension use either coaxial link and use a
20 cm air line instead of the Universal Extension. Cor-
rect adjustment of the reference and test channel
electrical lengths is obtained when no linear phase -
shift occurs over a wide band of frequencies. '

b. Calibrate the system for s-parameter measure-
ment by termmatmg the input fixture with an open, a
short, or a through section.  Additional accuracy may
be obtamed by compensating for dlrectlvity error as
descrlbed in Paragraph 3-18.

| c. If a transistor fixture is used, the device under

test must be properly biased by using either the HP

8717A Bias Supply or a standard dual de power supply.

. Refer to Paragraph 3-13 for bias supply connections.

d.’ Measure the parameters of the device under
test.; "Thisis accomplished by selecting, input port A,
or B! then selecting the s parameter of interest, -
Figures 3-3 and 3-4 show the internal connections

_ within the S-Parameter Test Set for the dxfferent |
. swnch combmatlons :

3-1




Section III .

'FRONT PANEL FEATURES

POWER. Combination line power switch and

‘power on indicator. Pushbutton glows when
Pushbutton retainer un- .

instrument, is cn.
screws for lamp replacement. -

REFERENCE PLANE EXTENSION (CM).
Crank controls internal line stretcher to vary
electrical distance from RF INPUT to REFER-
ENCE output. Used to equalize test andrefer-
ence channel signal path lengths for phase
calibration, Also permits extending the refer-

. ence plane up to 35 cm beyond the front panel -
. Minimum Reference Plane Ex-

connectors. ,
tension is about 20 cm (¢rank at counterclock-
wise stop). ZERO thumbwheel is for setting

reference indication on counter without chang- ,

mg line length,

INPUT PORT selectors. Select port A or port

B for: the RF input port to the device under ‘

test. Pushbutton glows, indicating the input

"-port selected. During remote Operatxon portA

- is'always selected as the” input port.

R
S-PARAMETER selectors Select the S par-
ameter to be measured. Pushbutton glows,
mdlcatmg the E pax\'ameter bemg measured
Input ports A and B. These ports make RF
input “and output connections to the device
under test. Bias, circuit from rear-panel
REMOTE INPUT connector is - completed:
through center conductor. APC-7* 50-ohm
ptecision 7 mm sexless connectors. '

. Mounting holes for HP 11599A Qluck Connect

Adapter

* Amphenol RF Division, Danbury, Connecticut. |

3.2

" Figure 3-1. Front Panel Features

‘Model 8745A
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Section III

.- REAR PANEL FEATURES

RF INPUT.
plied to the device under test, Frequency range
is 0.1 to 2.0 GHz.. Maximum RF power level is
2 watts. For maximum dc level see Para-
graph '3-8.

dimensions conform to MIL-C-39012 and MIL~

C-T1. (See dimension drawing below.)
) . _ \
0.316MIN.
~ 0.320MAX, :
' N
i I - 0.064 MIN,
e l 0.066 MAX.
A ? '
02 ]
._!L___ R 81 . \ )
\
L 0.204 MI
—» ~--0,207 MAX. -

REMOTE INPUT Acceptscontactclosure tvpe R

remote programming to'select the Sparameier
to be measured. Nomina! voltage from ‘the

~ 8745A when the contact is open is 12 Vde. |

Maximum current from the 8745A when the
contact is short circuited is 12 mA. Also ac-
cepts dc bias for device under test. Maximum
bias voltage 50 Vde. Maximum bias current
1.0 amp. ' :

Input for RF signal that is ap-

Connector is 5Q0-ohm type N and. |
* mates compatibly with type N connectors whose

. REFERENCE ‘and TEST. Refererice and Test

channel outputs to phase-amplitude ratio 'in-
dicator. APC-7* 50-ohm precision 7 mm hy-
brid connectors. The REFERENCE channel

‘zonnector is mechanically floating to assure

,).ahgnment with 8411A Harmonic Frequency

“Power Line Fuse Holder.

Converter of 8410A Network Analyzer.

Fower Cable Connector. NEMA type with
oftiet pin connected to 8745A cabinet. Power |
requirements: 115 or 230 Vac +10%, 50 to
1000 Hz, approxxmately 40 watts, \

“Slo- blo” mse
ratmgs for 115 and 230 Vac on adjacent plate, |

Line Voltage Selector. Permits operatlon
from 115 or 230  Vac. Number showing on
slider is the selected operacing voltage Cor-
rect line fuse rating is on plate adjacent to

fuse holdex

Serial Numl: . Plate. Elg‘htwdlglt serial num-
ber should be included in any correspondence
concerning ahe 8745A., :

. Coaxial Link, Some units are equlpped witha |

rear-panel coaxial link, This link may be re-

~moved and additional reference channel elec~

trical length may be installed to extend the
reference plane to any desired distance beyond
. the front-panel connectors. !

T

* Amphenol RF Division, Danbury, Connectxcut
**REFERENCE and TEST channel output ports

' are type N female on Option 01,

Figure 3-2. Rear Panel Features
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Section II S Model 8745A
PORT A SELECTED.
. i
Sn S,
BIAS BIAS
INPUT INPUT
BLOCK BLOCK.
DUAL DUAL 50 OHM
- DIRECTIONAL o It 30 DIRECTIONAL =% TERMINATIO
PoRT DIRECTIO o TERMINATION POT DIRECTIO NATION
o . - b= o > : . o) :
O~ " LINE - LINE
rié §—(=-] | K STREICHER =3 §—C:—\_} f . STRETCHER
! | i | 1
: ' ‘ REF OUT ¥ o v REF.OUT
) ’
| o ' - ’e) '6/0"1 O |
:\, ! - TEST OUT :\C — TEST OUT
Q. | . RFIN . 6 . RF IN
. .
? BIAS “3dB : . BIAS  “348B
: : - BLOCK - PAD —_ BLOCK  PAD
PORT rs,-)-g §-_C;J—I L . PORT %{tg.c.,.q »
. l T ]
DIRECTIONAL | 50 OHM BIRECTIONAL | T 50 OHM
COUPLER “é‘l)ﬁé‘“’"? TERMINATION COUPLER ”é‘,)AS'" "% TERMINATION
; BLOCK . BLOCK
BIAS | . BIAS |
INPUT INPOT
S21 S22 "
7 BIAS BIAS
INPUT | INPUT
| B%ACSK | | BlOCK
DUAL 50 OHM DUAL < 50 OHM
| DIRECTIONAL F——% TERMINATION | DIRECTIONAL % I
\ PORT COUPLER | PORT QRECTIO | TERMINATION
. N , C S — .
o g ®o0-, o o
‘ — LINE LINE
r—"—«? R STRETCHER I P §—£’~\—l f STRETCHER
- 3 H - N { N
- > | —REFOUT 0 : o - i |__REF ouT
& B | b ,
oo - TEST OUT ° o - . TEST OUT
Q I RF IN : o RF IN'
’ o 348 , ' \ A o 3 aB
\ . BLOCK  PAD — , BLOCK PAD
POR J T . .
l 1| 5= S | Yt g
i m—— O -
' 3| o : ?
DUAL DUAL _
DIRECTIONAL 50 OHM DIRECTIONAL I g 50
/ COUPLER BIAS TERMINATION . COUPLER. | B, AS TERMINATION
BLOCK BLOCK o
BIAS / BIAS SR
INPUT




Model 8745A © - A o | | i+ - Section Il
g A PORT B SELECTED
| ' i
f\\ I / ‘
| | | |
Su . S12 |
BIAS
INPUT " ‘ |%|’£UST' ‘
BBIAS ' BBIACSK
 DUAL 500HM “DUAL. LOC
, ~ DIRECTIONAL F——% 2ERMINATION  DIRECTIONAL ‘“*‘"‘?
PORT . COUFLER PORT  COUPLER TERM'NA”ON
- A , Qo A 4
I_ > ;__ﬂ _J ? STRETCHER - r—é 3 STRETCHER
: H e iR H g 007
L - | EF OUT | — REF OUT, |
8 L ) ,
° . — TEST?OUT o TEST OUT
° RF IN < " RF IN
. BIAS - “3dB R BIAS 3408
f : f BLOCK - PAD { — ~ BLOCK  PAD
PORT L,)—§ §?J | PORT | | |
= b= | |
- e .
DIRECTIONAL T DIRECTIONAL
COUPLER ' Blltg_“—g TERMINATION COUPLER Bl}\:-g TERMINATION
" BLOCK ~ BLOCK
BIAS ‘ BIAS
INPUT INPUT
S 2 S22
BIAS BIAS
INPUT INPUT
BIAS o BIAS
DUAL BL?_EL‘__; 50 OHM: DUAL BLOCK . 50 0HM
DIRECTIONAL TERMINATION . DIRECTIONAL TERMINATION'
PORT  COUPLER J PORT  COUPLER
ot A Qo '
© ——ey s LINE © — B - LINE
P STRETCHER 23 - STRETCHER
° { Lrex,ouT Y . [__ReF.our
9 : .
- TEST OUT L A - [EST OUT
[e] , . . .
) 1 -'
ﬁ BIAS “34dB° ;o BIAS €34B
BLOCK PAD . I BLOCK *PAD
PORT. PORT S I
| '8 l— < ¢ .I .
L ' )
| DUAL 3
l § DIRECTIONAL Lyt 50 OHM _
" BIAS TERM!NATION COUPLER \ BIAS * TERMINATION
BLOCK E BLOCK ‘
BIAS
NPOT INFUT
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Model 8745A

DEVICE

UNDER
TEST

r, “““““““““ )
! '
i !
S N
:' | DC BIAS )
" SOURCE J
n ' | !
) ! | . )
n )
| N, _....1_.._........]
'BIAS INPUT
B i B
) |
SIGNAL e ' HPBT45A , | * |
SOURCE ‘ > S PARAMETER . | ADAPTER
0.1- 2 GHz. | |  TEST SET I l
e Bpb———1 - —
o I )
SRR , Lo o ——
18\3553 | TESTl REFERENCE
0 T - o
| VOLTAGE
| PHASE ~AMPLITUDE |
, | “RATIO INDICATOR
HP8405A,
l . HP 8410A, HP 84124,
| N HP 84134, HP8414A
| PHASE | ~° y AMPLITUDE
| - ..{. Y
| r VERT VERT ]i
| "EXT‘ |
. . HORZ, , )
L _____INPUTJ  'OSCILLOSCOPE .
| DISPLAY**
| ' |
| ! .
| ! ’
e o 3

«
1

* Optunml HP 11600A/ B or 11602A/B: Transistor FJAtures or HP 11604A Umverbal Extenb]on

** For swept measux cmentb with 84 10A/84 13A. ’

Figure 3-5,. Block Diagram of Eq'uipment Setup for S-Parameter Measurement

1%

M &mn mmmnmn RIAR SURMLY
nmmm‘un mruuu ummu ’ o ¢ ‘ ) ) :
woun“ur CL ke urmno h R oy R ! ‘ (TR o mn’nmrm K ¥
e ”;m%ﬁm%’u wawar ‘ . bl f gt ! \{ o
{, u un_f”«'\‘n‘ RE. _ikcdneion § v
o AR e R
J a Lol ! ) : R i v g
) m& YPUY Lo b LINIT (GnA) ' ~".“y""".ﬁ'f";"“-‘_.,‘ P . BAS soRE

IND, l' C T mesu e v0 ~—fff)

VO

Figure 3-6. HP Model 8717A Transistor Bias Supply




Model,_8745A

3-13. SEMICLNDUCTOR BIAS SUPPLY
: CONNECTION AND ADJUSTMENT

3-14. | A semiconductor under test ‘may be biaséd'by

either a Model 8717A Transistor Bias Supply or by a = -
Instructions for connecting

dual dc power supply.
and adjusting these power supplies are given in the
following paragraphs. An 8745A simplified internal
bias cirguit is shown in Figure 3-17.

3-15. With the HP Model 8717A Transistor Bias Sup-
ply, bias and bias-sensing connections are selected
with the 8717A front-panel switches, (see Figure 3-6.)
A cable furnished with the 8717A connects the bias
supply to the rear panel of the 8745A. To apply bias
to the semiconductor under test, performthe following
steps '

 a. Make bias and sense connections from 8745A J1
(see Table 3-1) to 8717A output Turn the 8717A bias
output off.

b. Select the dial that matches the semiconductor
under test and snap the dial on the transistor fixture.

R . } - Section III

: If adiode is bemg tested, remove dial and insert. diode

into fixture in either shunt or series conhguration

: Rotate the dia! to the demred common lead |
conf iguratlon s

L.

"d. Set the 8'717A front panel SW1tches for the same
conf 1gurat10n y ,

e, Plug the semlconductor mto the exposed holes

* in the hxture

" f. Turn the 8717A bias output on

~g. Set the 8717A voltage meter functlon sthch to
monitor Veg. and adjust the VcE-Dps control to
the desired collector-emitter or drain-source voltage
for the semlconductor under test. '

h. Set the 8717A current meter function switch to
monitor Ig_g and adjust the Ig.g control to the de-
sired emitter or source current. The maxirum
“emitter or source current can be lnmted to 5, 50,

©or 500 mA.

/

REMOTE

INPUT
. , J|| ‘, ,
BIAS 2! _ ~
INPUT / ! -

R0 9! | | | o =
SENSE >—T— ' | K L

BIAS

INPUT AR
, == 2ufF
BIAS ‘5

SENSE

BIAS  \20 2uF
SENSE- /| T 5119
. IMQ |
¥ ‘ == 2uF  ==5000pF
il - <M - pF
GRD )—-:»— |
|
o

O INPUT PORT A

'RF INPUT

L 2L5ME

O INPUT PORT B

* Figure 3-7. Simplified Internal Bias Circuit
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d. Plug the semlconductor into the exposed holes

e. Set supply No 2 to obtain the desxred collector—

emitter (drain-source) voltage. If a stabilizing re-

~ gistor is used, set supply to desired voltage plus the
'voltage drop across the stablhzing resistor

£. AdJust supply ' No. 1 until the desired collector

(drain) current is obtained. Recheck voltage set in

step e. When operating with power applied to the

semi-conductor over an extended period of time,

+ supply No. 1 may have to be readjusted slightly to
maintam the desired collector (drain) current,

Table 3-1. Remote Input (Jl)" Connector

Figure 3-8. Correct Position of Snap-on Dial o Contact Identification
, when Usmg Callbrator

'3-16. Bias with a Dual dc Power Supply. Semi-' - T

conductors may also be biased with a dual dc power Pin Number Function
supply. For this method a transistor under test can - —
be protected against excessive current and excessive C
forward bias with a resistor and two diodes. Two - - 1 o Chassxs ground
series-connected diodes between emitter and base of 9
a bipolar transistor '‘as shown in Figure 3-9 will 2 : Port A Bias
prevent the forward bias voltagefrom exceeding the 3 Port B Bias
voltage drop across the two divdes. A resistor in the . : ‘
‘emitter (source) circuit, selected to. limit collec?or | 6 Remote S Parameter Select
(drain) current to a safe amount, will also provide: o ,
temp,erature stabilization of the blas point, L 17 Remote Control Select
3-17. Connect the power supply to the 8745A as 18 Remote Control Common
shown in Figure 3-9. Topreventground loop problems | ' ‘
do not connect power supply common to chassis. 19 f . Chassis Ground Sense
Adjust the power supply as follows: o

, ) 20 Port A Bias Sense

a. Set both power supplies to zero V dc. ’
o _. | 21 Port B Bias Sense
~b. Select the dial that matches the semiconductor - :
under test and snap the dial on the transistor fixture. | . 24 ' Remote S Parameter Select
If a diode is being tested, remove dial and insert diode ' ' "
into fixture in either shunt or series configuration. . 36 Remote control common
c. Rotate the dial to the desued common lead | All others . No connection

-configuration. : '

Table 3-2. Calibration Readout Values

S-Parameter | - " Termination |’ Magnitude Phase ?
841, S22 ' - Open nl 1 o0 -
S11, S22 . - Short o ol 180° | .
S21, Siz\ .“' ' ‘ - : Through . ' 1 | o 0°
S ' ‘ " Section ' ' |




Model 8745A o | Section I1I
“ BIAS SUPPLY CONNECTIONS ..
. NPN PNP
1 » . ) . o X RN "‘
) r——-ﬂi-— . , -".”‘,.. : L ’I‘,v A . [ — s e——
POWER 36-PIN  |REAR-PANEL POWER. - . 36-pN_ [rEar-PANEL
 SUPPLY . SONNeCToy |REMOTE WGT] | suppiy: . CONNECTOR | RENOTE INPUT
- PPLIED) | coNNECTOR - o oase ( CONNECTOR
| — ,/.:4">'—1| 1 - e\ — XD
| , C - - ) R | ' =
- .>,‘ . TG . - la l .. TO
o 2 | PORT A EMITTER . ! 2 | PORT A
, o | +. | ! |
| COLLECTOR N1 TO -l COLLECTOR, ' TOo
|t . \‘“">_L>3 """ "PORT B N A T 3)""PoRT B
" [SEE TABLE BELOW FOR SEE TABLE BELOW FOR
'CONNECTION DETAIL | ~ CONNECTION DETAIL L
N CHANNEL . P CHANNEL
POWER 36-PIN  |REAR-PANEL POWER 36-PIN  |REAR-PANEL- |,
SUPPLY | ?Olrg‘sczg'; [REMOTE INPUT] SUPPLY fggp":ﬁ?o? REMOTE INPUT
3 GATE SUPPLIED) |connECTOR CATE PL CONNECTOR
y; ' - ‘ : 74 —
- [¢ — \<—>>——r>'>'r—'l + ¢ K T '>‘r——_'|_ A
N o ' ' e | ‘ < ' ‘ 5
: | | o . I ] -
+ - | - B
| SOURCE ! | To . SOURCE, o 10
. 7207 PoRT A }Mf =2 " PORT A
- e i SR I
DRAIN , - TO | DRAIN , - ) }; . TO -
SEE TABLE BELOW FOR [SEE TABLE BELOW FOR
CONNECTION DETAIL _ CONNECTION DETAIL o

REMOTE INPUT Connector Pin Numbers

EBC (SGD) Base Pattern - BEC (SDG) Base Pattern
Common . | Common | Common Common | Common Common
‘Emitter - “Basge Collector Emitter Base Collector
o ‘(lSource) ~ AGate) '(Drain) (Source) (Gate) (Drain)
BASE (GATE) = . |/ Pin2 . |/ Pin1 Pin 3 Pin 3 Pin1 | Pin2
| EMITTER (SOURCE) pni /| Pin3 | Pm2 | Pin1 | Pm2z | Pin3
| COLLECTOR (DRADY | 'Pin3/ | Pin2 Pinl1 | Pin2 | Pin3 Pin1
*HP PART NO. 1251-0084. = ./ ' = |
: ““Figure;3/9‘.j»Bias Supply Connections for Bipolar ahd»F_;ET""’l"ransistors




Sectionmf ... . Model 8745A

~ SEMICONDUCTOR MEASUREMENT WITH 8405A

SIGNAL SOURCE
HP 3200B/HP13515A

RF
ouT

VECTOR VOLTMETER
" _HP 8405A
o 60 O
‘JA S B o | \
TERMINATON *
HP 908A | oF
IN
PROBE TEE -~ | A
HP 115364 =< . -
- , ( :
LS e : M
- ADAPTER . R
Y HP 11524 A U
'- TERMINATIO‘N.I 1 _PROBE TEE e
HP S08A =" wpuszea . - 4
e -"m:f-ﬁ;i | . TRANSISTOR
4 \ B ‘ - FIXTURE
| “TERMINATION HP 11600A,8
POWER SPLITTER . ,
HP 11549A l | - 'HPS08A HP 116024, B
\- | _ : —
ZERO ADJUSTMENT
)
2

*Rear-panel coaxial link (HP Part Number 08745-20064). See Paragraph 3-12a.

O |

i

3'10 B : . v' L . : . : ' :}( , -v . ‘. .H’

)

Fi,guré, 3-10. Semiconductor Me;isuremént with 8405A Vecter Voltmefér Readout (Sheet 1 of 2) |




" Snction I

CALIBRATION. DESCRIPTION. Cullbratiun gbn-?'[

sifits of obtaining a reférence indication usmg a
. termination of known magmtude and phase angle

N Magnitude and phase reference indications for cal- .
ibration are given in Table 3-2. An open clrcuit is .~

obtained by not plugging anything into the transistor
fixture, Calibrators, either a short, through
" gection, or a 50-ohm load, may be used for more
accurate calibration. If a calibrator is used, see
Figure 3-8 for proper positioning of fixture snap-
on dial and calibrator. For normal calibration,

only one s parameter with only one of the known
terminations is needed. Calibration for greater
accuracy is discussed in Paragraph 3-18,

CALIBRATION PROCEDURE, To calibrate the
system containing a transistor fixture and 8405A
Vector Voltmeter readout, perform the fol‘lowi.ngi

1. Connect equipment as shown in setup opposite.

If measurements are to be made at more than

. one frequency, make zero adjustment of the
Vector Voltmeter before connecting the probe
tee’s to the 8745A as follows:

a. Connect the signal source to the input port
of the Model 11549A Power Splitter

b. Connect the probe tee s tnlthe two output
ports of ‘the power spl ttc 'Terminate
probe tee’s with. QOM 50» ehm 1.03d8

3

/
c. Adjust the 8405A PHA&E M‘ETER OFFSET

" to zero, and. ac‘just /PHASE ZERO for zero
' phase-meter readmg - .
Y R :
d. ' Disconnect the R'f‘ cable and probe tee’s
from the power! /splitter Connect the RF
cable to the 8745A RE¥ INPUT. Connect the

probe tee’s to the’ 3745’»!‘ Channel A to the

REFERENCE output and Channel B to the

TEST output. |

- 2. Set the 8405A tophase lock to the applied s1gna1

‘3. Insert the calibrator to be used (Fxgure 3-8),
~ and select the\ appropriate s parameter (See -

Table. 3-2).

4, Adjust the signal source RF output to obtaina -

convenient. Channel B voltage reference on
the 8405A.

'NOTE |
8 For small signal measurements, adjust .
the signal source RF power for minimum

:signal level which will provide the de-
sired dynamic range.

! A *
' “j‘zv Y

“., AR seMpcouopcme MEASUIt%EMENT wiTH 3405A -

ot ‘f(_‘

o 5';‘,, Note Channel A magnitude

76, Adjust the 3745A REFERENCE PLANE EX-

TENSION for the reference indication of the
-calibrator selected (e.g., open circuit, press
; S11 or 822, adjust for 00) See Table 3-2.

The system is. now calibrated for the frequency of
the signal source. If measurements are to be magle
at more than one frequency, check for equal ref-
erence and test channel electrical lengths by
changing the frequency of the signal source, If
the electrical lengths are equal, the phase will
not change with a change in frequency. To equalize
the electrical lengths, adjust the 8405A PHASE
ZERO to the appropriate phase reference indi-
cation at the lowest frequency, then adjust the
8745A REFERENCE PLANE EXTENSION for the
same phase reference indication at the highest
frequency of interest. Repeat these adjustments
for minimum change 1n phase.

SEMICONDUCTOR BIASING. The semiconductor

under test must be biased for a given collector-
emitter or drain-source voltage and a given col~

“lector or drain current. The two voltages required.

may be furnished either by the HP Model 87i7A

. Transistor Bias Supply, or by a dual dc power

supply. Instructions for connecting either bias
supply to the 8745A and adjusting it to bias the
unit under test are given in Paragraph 3-13.

|

MEASUREMENT. To measure the 8 parameters

‘of the semiconductor under test, perform the

following:

1: Select INPUT PORT A or B as indicated on
 the transistor fixture.

2. :.-”Select the S PARAMETER to be measured,
3. Adjust the signal source RF output to return

. the 8405A Channel A rignal to the magnitude
noted in step 5 of the calibration procedure.

. 4. Compute the s parameter magnitude from

measured 'ehannel B voltag_e

Magnitude = S ore rence channel B voltage

5. " Read the phase directly on the 8405A phase

meter.

«

Figure 3-10. | Semieonductor Measurement with 8405A Vector Voltmeter Readout (Sheet 2 of 2)
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L Dy

SEMICONDUCTOR MEASUREMENT V/ITH 8410A

NETWORK ANALY ZER | o SIGNAL SOURCE

‘ ’ C . HOMHz -2GHz
HP 8410A / HP 8414A | , - .
OR HP 8413A | | ' HP 8690/ HP B699A

. " ‘ . ' 0 N i
N RN PURINTUNS A
TR AN NN N .
v 1 gAY . L p— " -
1 ®= e o ||/ S
g ¥/ g 1 3 : ’ n
, $or . i )
. i ) . . o ’
. Tt . 4 :
1 4 {4
- v s frpes & '
‘(o o]l Ngfilo|| o ¢
12
i .
G

HP 8411A

i
p]
, - |
, TRANSISTOR .
K FIXTURE ‘ ' . ‘ |
HP 11600A, B ' ,
HP 11602A, B
]

- *Rea’r"-panel coa}“ia‘i lmk (prart Number 08745-20064), See Paragraph 3-123_ . . ‘ . e l , '

Figure 3-11.. Sémicoh‘iductor Measuréniént with 8410A Network 'AhélyZer Réadout (Sheet 1 of 2/)
. ! & ”' V- ‘ . ‘ . ‘ , ] .
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Section I -
\ T oy

sEM‘i‘coN_ouc*'ron MEASUREMENT WITH a41o'A, |

CALIBRATION DESCRIPTION, Cahbratlon eon—'
sists of obtaining a reference indication using a . .
termination of known magnitude’ and phase angle, .. = "
Magnitude and phase reference indications for .
- calibration .are given in Table 3-2. An open cir-
cuit is obtained by not plugging anything into the. .
Calibrators, either 4 short,
~ through section, or a 50-ohm load, may be usedl
- for a more accurate calibration, If a calibrator is.
used, see Figure 3-8 for proper posltlomng of fix-
For normal
calibration, only one ‘s parameter with only one of .
. the known termma,tlons is needed. Calibration for
greater accuracy is discussed in Paragraph 3-18. -

transistor fixture,

ture snap-on dial and calibrator.

CALIBRATION PROCZDURE. To calibrate the

4.’ Connect the

system containing a transistor fixture and 8410A

Network Analyzer readout, perform the followmg '
1, Connect equlpment as shown in setup opposite |

2, Set the signal source to sweep the band of, ‘

mterest

3. Set the 8745A to look at the reflection cb-
~ efficient of an open or a short and adjust the
8745A REFERENCE PLANE EXTENSION to
cancel out the linear phase error (equal ref-
erence and test chaqnel ‘electrical lengths)
For the 8414A, adjust-for the smallest cluster.

If an 8413A W1th an oscilloscope connected to

its PHASE output isused, adjustfor a horizonta
line. , |

NOTE

For small signal measurements, adjust
- the signal source RF output for minimum

signal level required to maintain a phase

locked condition in the Network Analyzer.

calibriato‘r to be used. . (See
Flgure 3-8.) | B

5 If an 8414A is usegﬂ as the readout, adjust the

- 8410A controls as follows:

a. Adjust the PHASE VERNIER. for the refer-

ence phase indication of the calibrator se-
lected (e.g., open circuit, press S11 or
822 » adjust for 0 degrees) Se¢ Table 3-2.

" b. Adjust the TEST CHANNEL GAIN and AMPL,
, "VERNIER controls for a magnitue of one.

-

6. If an 8413A is used as the readout set the
signal source to CW and ac,just the 8410A°
L _controls as follows

QR Adyust the pHASE VERNIER control for the

reference phase indication ofthe termination
selected “(e.g., open circuit, press S1y:or
Sog, adJust for 0°) See Table 3-2.

b Adjust the TEST CHANNEL GAIN and AMPL
'~ VERNIER controls for'a 0 dB indication,
For Si1 or S22, the 8413A indicates r .urn

“loss (0 dB return loss equals a reflection .|

coefficient of 1). For 821 and S19, the
. 8413A mdlcates gam or loss in dB.

' SEMICONDUCTOR BIASING. The semiconductor

under test must:be biased for a given collector-
emitter or dratmu-source voltage and a given
collector or dratn gurrent. The two voltages re-

~ quired may be furmstled either by the HP Model

8717A Transistor Bias Supply, or by a dual dc
power -supply. Instructlons for connecting the
bias supply to the 8745A and adjusting it to bias

~ the ynit under testare presentedin Paragrapp3 -13.

MEASUREMENT. To measure the s parameters

" of the semiconductor under test perform the
..followmg ‘

1. Select INPUT PORT A or B as indiezited on the
transistor fxxture '
L

2. belect the S PARAMETER to be measured

3. va an 8414A plug-in is used in the 8410A Net-
“work Analyzer, read the magnitude and phase
from the CRT.

4. If an 84134 is used in the 8410A the amplitude .
+display is relative magnitude in dB of the in- |-
- cident and refl -cted (Sy1, Sg2) or incident and
transmitted (S21, S19) signais. These can be
converted to reflection |p| or transmission
| 7| coefficients with the following equations:

. } 1 .
| 1= “antilog 0.05 (return loss in dB)
|7] = antilog 0.05 (gain m dB)

l Tl = 1

~ antilog 0.05 (loss in dB)

“Figure 3-11." ‘Semiconduétor Measurement \yith 8410A\Network Anatyzer Readout (Sheet 2 of 2)
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'MICROWAVE HARDWARE MEASUREMENTS WITH S405A

' VECTOR VOLTMETER . = . ° | o .. SIGNAL SOURCE

HP 84054 : R | | . HP 32008/ HP13515A
—f e 060 o : - : - o
| | - | | rF
A 8 : - o R ouT
o
" TERMINATION - 1 *
HP 908A -~
IN
PROBE TEE N
HP 115364 =
N '
|
k—- l Tmm-N /" i
1 " ADAPTER™ . . .
| I HP 11524A |
TERMINATION I I
)

poa e S
\mi_lf -
. UN.VERSAL %%
, EXTENSION
POWER SPLITTER TERMINATION HP11604A

HP 11549A HP 908A

L ‘ | -

ZERO ADJUSTMENT

* Rear panel coaxial link (HP Part Number 11604-20021). See Paragraph 3-12a.

**When making reflection measurements without the Umversal Extension use a 20cm air line. See
Paragraph 3-12a. :

5.

Fig'ure 3-12. Microwave l.‘-l‘.xrdware\Measurements'with 8405A Vector Voltmeter Readout (Sheet 1 of '2)
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R | Section 11
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MICROWAVE HARDWARE MEASUREMENTS WITH 8405A

- CALIBRATION DESCRIPTION. Calibration: con-
sists of obtaining a reference indication using a
- termination of known magnitude and phase angle.
Magnitude and phase reference. indications for
calibration are given in Table 3-2. A through

section is obtained by connectmg the two 11604A
For. normal .

Universal Extension arnis together,
~calibration, only one s parameter with only one of
the known terminations is needed. Calibration for
greater accuracy is discussed in Paragraph 3-18,

CALIBRATION PROCEDURE. To calibrate the
system containing a Universal Extensionand 8405A
. Vector Voltmeter readout, perform the following:

1. Connect equipment as shown in test setup
- opposite. If measurements are to be made at
more than one frequency, make zero adjust-
ment of the vector voltmeter before connecting
the probe tee’s to the 8745A as follows:

a. Connect the signal source to the input port

of the Model 11549A Power Splitter

b. Connect the probe tee’s to the two output:
ports of the power splitter. -Terminate
probe tee’s with 908A 50-ohm loads.

c. Adjust the 8405A PHASE METER OFFSET
to zero, and adjust PHASE ZERO for zero
phase-meter reading.

~d. Disconnect the RF cable and probe tee's

from the power splitter. Connect the RF

cable tothe 8745A RF INPUT: Connect the

. probetee's to the 8745A, Channel A to the

REFERENCE ouip* '*nd Channel B to the
TEST output. ‘

2.  Set the 8405A tophase lock to the applied signal.
. | ' . .

3. Establish the appropriate calibration condi-

tion, and select the appropriate input port and
s parameter. .The "appropriate' calibration
condition for reflection measurements would be
a short or open where the input port of the de-

. vice under test is to be connected. Fortrans-

' mission measurements the "appropriate" con-
dition 'would be a through connection.

‘interest.

4, Adjust the signal source RF oﬁtput to obtain a
-convenient Channel B voltage reference on the
8405A.

5. Note Channel A magnitude.

6. Adjust the 8745A REFERENCE PLANE EX-'
TENSION for the reference indication of the
‘selected calibration condition (e. g., open cir-
cuit, press S11 or SZZ" adjust for 0°). See
Table 3-2. ‘ g :

The system is now calibrated for the frequency of
the signal source. If measurements are to be made

at more than one frequency, check for equal ref-

erence and test channel electrical lengths by
changing the frequency of the signal source. If the
electrical lengths are equal, the phase will not
change with a change in frequency. To equalize the
electrical lengths, adjust the 8405A PHASE ZERO
to the appropriate phase reference indication at the
lowest frequency, then adjus: the 8745A REFER-
ENCE PLANE EXTENSION for the same phase
reference indication at the highest frequoncy of
Repeat these adjustments for m1mmum
change in phase.

MEASUREMENT.,' To measure the s parameters

of the microwave device under test, perform the
following:

1. Insert the device to be tested between the arms
of the Universal Extension and select INPUT
- PORT A or B as desired.

2. Select the S PARAMETER to be measured.
3. Adjust the signal source RF output to return
' the 8405A Channel A signal to the magnitude

noted in step 5 of the calibration procedure, -

4. Compute the s parameter mdgnitude from

measured channel B voltage

Magnitude = reference channel B voltage

5. Read the phase directly on the 8405A phase
meter.

‘Figure 3-12. Microwave Hardware Méasuréxhéﬂts with 8405A Vector Voltmeter Readout (Sheet 2 of 2)
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MICROWAVE HARDWARE MEASUREMENTS WITH 8410A
' e A SIGNAL SOURCE
A |
" okt e e
. OR 84I3A - ’
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— Nl ® o @ o |0 ||| .
. :_”:o] , e J.:“g" [llllg)lllllollg’ ;‘d,

. HPBA4IIA

B Eﬁ“"‘J
UNIVERS AL * :
EXTENSION )
HPII604 A -

* Rear-panel coaxial link (HP Part Number 11604-20021). See Paragraph 3-12a.
. **When making retlection measurements withcut the Universal Extension use a 20cm air liné'. See

.. ‘Paragraph 3-12a, . 4 : : . | 3 m

~ Figure 3-13. Microwave Hardware Measurement with 8410A Network Analyzer Readout (Sheet 1 of 2)
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Model 8745A

Section TII.

CALIBRATION DESCRIPTION. Calibration con-

sists of obtaining a reference indication using a

termination of known magnitude and phase angle.

| ~Magnitude and phase reference indications for

calibration are given in Table 3-2. A through

‘section is obtained by connecting the two 11604A
. Universal Extension arms together. For normal

calibration, only one s parameter with only one of

‘the known terminations is needed. Calibration for
greater accuracy is discussed in Paragraph 3-18.

CALIBRATION PROCEDURE. To calibrate the

. system containing a Universal Extension and 8410A

Network Analyzér readout, -perform the following:

‘1. Connect equipment as shown in test setup

opposite.

2. Set the signal source to sweep the band of
interest.

3. Set the 8745A to look at a reflection coefficient
of an open or a short and adjust the 8745A
REFERENCE PLANE EXTENSION to cancel
out the linear phase error (equal reference

and test channel electrical lengths). For. the -

- 8414A, adjust for the smallest cluster. Foran
, 8413A with an oscilloscope connected to its
PHASE output, adjust for a horizontal line.

4. Connect the terminotion to be used (Table 3-2).

5. If an 8414A is used as the readout adjust the

Network Analyzer controls as follows

a, ,Adjust the PHASE VERNIER for the refer- .

ence phase indication of the termination
selected (e.g., through section press 821 or
‘312: adjust for ).

b. Adjust the TEST CHANNEL GAIN and AMPL
VERNIER controls for a magnitude of one.

MICROWAVE HARDWARE ’MEASUREMENTS’WITH 8410A

6. If an 8413A is used as the readout, set the
signal source to CW and adJust the 8410A
controls as follows: '

a. AdJust the PHASE VERNIER control for the
reference phase indication of the termination
selected (e.g., through section press Sgq or
S12, adjust for €°). *

b. Adjust the TEST CHANNEL GAIN and AMPL
VERNIER controls for a.zero dBindication.
For Sj1 and Spg the 8413A indicates return
loss (0 dB return loss equals a reflectjon

- coefficient of 1). For Spy andSyg the 8413A
indicates gain or loss in dB.

MEASUREMENT. To measure the s parameters |

of the microwave device under test, perform the
following: :

1. ""_Insert the device to be tested betweenthe arms
: of the Universal Extension and select INPUT
~PORT A or B as desired,

2. ‘Select the S PARAMETER to be measured,

3.- If an 8414A plug-in is used in the 8410A Net-
work Analyzer, read the magnitude and phase
from the CRT.

4. If an 8413A is used in the 8410A the amplitude
display is relative magnitude in dB of the
incident and reflected (S11,599) or incidentand
transmitted (S91, S12) signals. These can be
converted to reflection |p| or transmission
| 7| coefficients with the following equations:

1

o = antilog 0. 05 (return loss in dB)
|71 = antilog 0.05 (gain in dB)
BEJ- 1

antilog 0. 05 (loss.in dB)

oy .
ey
H

Figure 3-13. Microwave Hardware Measuremeht with 8410A Network Analyzer Readout (Sheet 2 of 2)
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;. REFLECTION
COEFFICIENT

OF DEVICE -
"UNDER TEST

(OR SLIDING LOAD)

ORIGIN

Figure 3-14. Typical Polar Plot Showing
Measured Reflection as the Sum of
~ Directivity and Load Vectors

3-18. INCREASED ACCURACY BY MINIMIZING
- DIRECTIVITY ERRORS.

3-19. Greatest accuracy for single-frequency, high-
resolution reflection measurements can be obtained
by connecting the device under test directly to the
front-panel ports of the 8745A. If it is necessary to
‘'make connections through an 11604A, air line, or
coaxial cable, any movement of the 11604A swivel
joints or flexing of coaxial cable 'will alter the phase
relations of the reflections in the test setup; there-
fore, any component inserted between the 8745A and
the device under test should remain in the same
position for both callbratlon and measurements.

3-20. Directivity errors are not significant unless
small reflection coefficients are being measured.
This error can be cancelled at single frequencies
when necessary. The measured reflection is the
vector sum of the directivity vector plus the reflec-

‘tion coefficient of the device under test (Flgure 3-14).
The error can be calibrated out by using a sliding

load. Figure 3-15 depicts the sliding load in one
position at a given frequency. As the sliding load is
moved, the magnitude of its reflection coefficient re-
mains constant but the phase of the coefficient changes.
As the load is. moved its reflection coefficient indi-
cation rotates in a circle of constant magnitude about
the directivity vector.
the tip of the directxvity vector. When the location
of the center. of the circle is known, the error can be

vectorially subtracted from the measured reflection

to obtain the reflection coefflcient of the device under
test. ,

3-21. On the 8414A polar display, the vector sub-
traction can be performed directly with the horizontal
“and vertical position controls. Increase the 8410A test

3-18

The center of this circle is .

- ORIGIN

f)

" Model 8745A

REFLECTION
COEFFICIENT OF
SLIDING LOAD

LOCUS

Flgure 3-15. Typical Polar Plot Showing Locus of
Measured Reflectlon when Slldmg, Load is Moved

N, LOCUS
. I ) ,
\_

Figure 3-16. Polar Display Showing Locus of
Sliding Load Vector with Directivity Cancelled

chan'nel gain so full-scale reflection on the polar dis-
ply is suitable for the component you wishto measure
and perform the following:

a. For single frequencies above 1GHz, setup the
8745A to measure the desired reflection crefficient
(S17 or Sgg). Calibrate the display unitand attach the
sliding load (HP Model 907A) to the R"45A incident
power port (INPUT PORT A or B). Siide the load and
adjust the horizontal and vertical controls until the
circle rotates about the center of the CRT, as shown
in Figure 3-16. Directivity is now cancelled for this
frequency and this test channel gain on the Network
Analyzer. :

b. For single frequencies below 1 GHz, setup the
8745A to measure the desired reflection coefficient
(S11 or Spo). Calibrate the display unit and connect
a low reflection termmatlon (lp] = 0.005 max.), such




 Model 87454

* as a HP Model HO1-909A, to the 8745A incident power
port (INPUT PORT A or B) at the reference plane.

Since the magnitude of the Model H01-909A reflection -

- 13 very small, the measured reflection coefficient
- can be considered the directivity vector. Adjust the
8414A horizontal and vertical controls to place the
dot in the centér of the CRT. Directivity is now

cancelled for this frequency and this test channel

.‘ gain on the Network Analyzer.

3-22, With either the 8413A or 8405A, the vector

subtraction must be done manually:
a. For siqgle f\reque_ncieS'abqve 1GHz, setup the

8745A to measure the desired reflection coefficient -

(S11 or Sgp). Calibrate the display unit and attach a
sliding load (HP Model 907A) to the 8745A incident
- power port (INPUT PORT A or B). Slide the load to
find the maximum magnitude* of reflection coefficient,
| p1|. Record|pl | and its phase angle. Slide the load
to find the minimum magnitude** of reflection co-
efficient, |p 2|. Record|p 2| and its phase angle. If
the directivity vector is larger than the load reflec-
tion, the measured phase angle of |p 1| and |p2| will
be the same,as shown in Figure 3-17, and the magni-

tude of the directivity vector can be determined from:

_lp1] + | p2]
| 2

It | the directivity vector is smaller than the load
" reflection, the phase angle of |p2| will be 180° from
the phase angle of |p1| as shown in Figure 3-18, and

the magnitude of the directivity vector can be de-

- termined from:
lp1] - |p2]
. -2

Record the magnitude and phase of the directivity:

vector. The phase is the phase angle of |pl| . The
directivity vector must be vectorially subtracted from
‘any reflection measurement at this frequency (see
~step c). ' ' o '

MAXIMUM

-\omem OF

\_/ LOAD VECTOR

MINIMUM

\ ¢

ORIGIN

e DIRECTIVITY.
weawwss LOAD REFLECTION

Figure 3-17. Typical Polar Plot Showing Method
- of Separating Load Vector from Directivity
Vector when Directivity Vector is Larger .
than Load Vector

* Maximum magnitude: directivity vector plug re-
‘flection from sliding load adding in phase. -
 **Minimum magnitude: reflecticn from sliding load

‘180° from directivity vector. g

v
B

Sgction I

MAXIMUM

ORIGIN OF
LOAD VECTOR

MINIMUM

e DIRECTIVITY
===e=es LOAD REFLECTION

Figure 3-18.. Typical Polar Plot Showing Method
of Separating Load Vector from Directivity
Vector when Directivity Vector is Smaller

than Load Vector '

R

'b. For single frequencies below 1GHz, setup the

~ 8745A to measure the desired reflection coefficient

(811 or Spg). Calibrate the display unit and connect
a low reflection termination (|p| = 0.005 max.), such

~.as a HP Model HO1-909A4,to the 8745A incident power

port (INPUT PORT A or B). Since the magnitude of
the Model HO01-909A reflection is very small, the
measured reflection coefficient can be considered
the directivity vector. Record the phase and magni-

~ tude of the directiv;l.ty vecior. This vector must be

subtracted from any reflection measurement at this

frequency (see step ¢ below).

-+ ¢. The viector subtraction can be accomplished

conveniently by performing the subtraction graphically
(using reflection coefficient, not dB) as shown in
Figure 3-19. 'Plot the directivity vector and the
measured reflection vector on polar graph paper.
Place a second sheet of polar graph paper over the
first with the origin of the second graph at the tip of

- . the directivity vector, and with the vertical and hori-

zontal axes ' parallel to the vertical and horizontal
axes of the first graph. Drawavector from the origin
(tip of the directivity vector) to the tip of the mea-
sured vector. This vector is the reflection coefficient
of the device under test. '

¢

3-23. CALIBRATING OUT THE REFLECTION
© OF THE TRANSISTOR FIXTURE.

- 3-24. The reflection of the fransistor fixture is sig-

nificant whenthe reflection of the device under test is
very small. The error canbe calibrated out at single
frequencies. Figure 3-20 shows how the fixture re-
flection. can add vectorially to the trangistor reflec-

- tion. Measure the fixture reflection at a single fre- -

quency by plugging the 50-ohm termination into the
fixture and measure S17 and Spa. Make sure the input

}3719
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ORIGIN OF SECOND
SHEET OF GRAPH PAPER

= REFLECTION MAGNITUDE
OF DEVICE UNDER TEST

[E = REFLECTION PHASE
OF DEVICE UNDER TEST

ORIGIN | ||

- Figure 3-19, “ Typical Polar Plot Shewing Graph
Method of Cancelling Directivity °

¢

port of the 8745A is the one that will be used for the
transistor measurement. Since the magnitude of the
50-ohm termination's reflection is very small, the
measured reflection coefficiert can be considered the
fixture reflection plus the directivity vector.

3-25. When using the Network Analyzer witha polar
display, the vector subtraction can be performed
directly with the horizontal and vertical position
controls on the dlSpldy Adjust these controls until

the dot representing the measured reflection is at the

- center of the display. Fixture reflection is now
eliminated at this frequency and for this 8410A gain
setting. When using the Network Analyzer with a
8413A display unit, or the 8405A, the vector sub-
traction can bhe performed (using reflection coefficient,
not dB), as in paragraph 3-22c,by inserting flxture
plus dlrectiwty for directivity.

3-26. REMOTE S-PAﬁAMETER SELECTION.

. 3-27. A ‘thirty-six pin connector on the. rear panel
of the 8745A provides contacts for remote s para-
meter selection and biasing. Eleven of the thirty-six
pins are used in the 8745A. The pins and their uses
are given in Table 3-1. Tke pins used for remote
~selection are: - | ‘

Pin - - Funcfion
| o 'Remote Select
8 Remote S Parameter
’ Select,
24 " Remote S Iiarameter
Select.
18 and 36 | Remote Control Commbon

'3-20

Model 8745A .-

. ORIGIN,

ACTUAL TRANSISTOR
REFLECTION

Figure 3-20, Typical Polar Plot Sh‘ov‘Jing Measured |
~ Transistor Reflection as the Sum of Fixture
and Transistor Reflections '

3-28. When remote select pin 17 is open or not con-

nected to a remote control common (pins 18 or 36),
‘thc 8745A is in the manual mode.

In this mode of
operation the front panel push-buttons are all enabled
and s parameter select pins 6 and 24 are disabled.
Parawmeters can be selected from the frontpanel only,
and 'either port A or port B can be selected as the

~ input port to the device under test.

3-29. When remote sele‘ct pin 17 is connected to a
remote control common (pins 18 or 36), the 8745A is
in the remote mode. In this. mode of operation the -

front-panel pushbuttons are disabled and remote

s parameter select inputs pins 6 and 24 are enabled,
allowing s parameter selectxon through only the remote
mput lines.

3-30. When the 8745A is set to the remote mode,

port A is always defined as the 1nputport to the device
under test. Since the four s parametérs are defined
as: 811 = input reflection coefficient, So1 = forward
transmission coefficient, S12 = reversetransmission
coefficient and S92 = output reflection coefficient, the
input port of the device under test must be clearly
defined. When a transistor fixture is being used with

'a 8745A, the snap-on dial may indicate that port B is

to be selected; however, in remote operation port B
cannot be selected Nevertheless, results equivalent
to selecting port B can be obtained. As indicated in
Figures 3-3 and 3-4, selecting port A and S11 is
equivalent to ,selectxng port B and Sgy; therefore, to
measure S11 remotely when port B is connected to
the: input port of the devxce under test, remotely

" select Sg9. -

3-31. The contact closures "required for remote

~Selection of s parameters are listed in Table 3-3.

Shorting pin 17 to either of the remote control re-

‘turns, pin 18 or pin 36, selects remote programming.

To select Sq1, for example, pins 6 and 24 must be
open with respect to both of the remote control

: returns
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3- 32 A typical contact closure circuit is shown in
~ Figure 3-21.
+12 Vdc when the contact is open and 12 mA of cur-
-rent flows when the contact is closed. Noise on the
remote control lines should not exceed 3 volts peak-
to-peak in, the open circuit condition and 1.8 volts
peak-to-peak in the closed circuit condition

3-33. CARE OF APC-7 CONNECTORS.

3-34. RF connections to and from the device under N

test and to the phase-amplitude ratio indicator are
made with APC-7 style, 50-olm, 7-mm sexless
connectors.” These connectors should be handled
Wlth particular care for two reasons:

a. Continuity through APC-7 connectors is obtained

by end-to-end contact of the inner and oute - conduc-
tors. Consequently, the electrical performance of
_ the connector is largely dependent upon the condition
of these exposed surfaces.

b. The inner conductors of the front-panel con-
nectors are attached to directional coupler striplines,
and any rotational force on the inner conductor may
result in damage to the directional coupler

3-35. Important recommendations about the handling
and care of the APC-7 connecters are given in
Figure 3-22. The part of an input connector that is
most likely to be damaged is the inner conductor

contact. Since it protrudes slightly beyond the plane

. Table 3-3.

‘The 8745A  supplies approximately .

_ Section III

- of electrical contact, any wiping action of one -con-

nector across the other can damage the contact

.enough to cause a discontinuity. The risk of this kind
'of damage can be minimized, as stated in Figure

3-22, by always having the coupling sleeves on the
mput port connectors fully extended

3-36. CONTACT REPLACEMENT.

3-37. Replacement inner conductor contacts are avail-

“able from Hewlett-Packard (Part Number 1250-0907),

and from Amphenol RF Division, Danbury, Connecticut
(Part Number 131-129).

'3-38. The 1mportant precautions that apply to the re-

placement of mner conductor contacts are these:
a. Do not disassemble the connector

b. Do not apply more than slight inward pressure
to the inner conductor. ‘

c. Do not apply ANY thstmg force to the inner
conductor 4 . ,

d. Do not attempt to repair c.mtacts

e. Do not re-use contacts

CAUTION

Inward pressure or twisting force applied to
* the inner conductor can render the Moclel
8745A moperative

Signal Requirements for Remote S-Parameter Selection

: Input connected to ' Input connected to

Parameter PORT A PORT B
to be o |

measured Pin l8 or 36 to; Lamps Pin 18 or 36 to: Lamps

Pin 24 Pin 6 Lt Pin 24 . Pin6 Lit

S1q .’ Qpen Open A, 844 Shorted Shorted A, Spy
S12 . Open | Shorted | A, S12 Shorted , lOpen | A, $21
Sy Shorted Open N A, Sy Open - Shorted A8,
Sag Shorted Sh_orted - A, Sy, | | Open “ Open A, s 1

Before selectmg parameters, setup for remote control by shortmg pin 17 to either pin 18 or 36.

‘. NOTE There are two requirements for selectmg each parameter.

3-21
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‘ 'Figure 3-21. Typical Remote Contact Closure Circuif

3-39. Because of the above considerations, contact
removal should not be attempted with ordinary hand
tools. Only the Hewlett-Packard self-positioking,
hypodermic-actxon, contact extractor tool (Part N\un-
ber 5060-0236)* should be used. This tool exerts\m
apprecxable inward pressure and no twisting force on
the inner conductor. Instructions for removing con-
tacts are supplled with’ the tool..

- 3-40. No tool is required for installing a replacement

contact. Insert the contact gently by hand, applying

~only enough inward pressure to snap it 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

* Part of APC-7 Connector Tool Kit HP 11591A.
3-22 | o

‘nut and the two-plece coupling sleeve anisembly shovwn
‘in Figure 3-22.
_using precedures in Paragraph 4-33.

HP Pa.rt Number 2140-0052, Lywp GLOW

/

/f
/
!

L / ,
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 ovtward., If

not, the contact is defective and should br: replaced.

3-41, COUPLING MECHANISMS. /
3-42. The coupling mechanism include’s the coupl n“

Both of these parts can be rep ac«;d

)

3-43. POWER SWITCH LAMP REPLQCEMENT

+3-44. The lamp that indicates lire pov er is "1ppl/led /

to the Model ‘8745A is housed in the "OWER ‘switch
puahbutton " To replace the lamp, vnscrew the re-
taining ring near the front panel, pull out the push-
button, and remove the lamp. Replacement lamp is:

il

/
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o /,/ o ' - - APC-7 COI\/INECTORS,
/ o ) o . K ’,, sv o v ) / \ » . .
) : o : J‘oupuwe SLEEVE
OUTER CONDUCTOR~_ - 4 . - .
. , o o ~ SN N 4 INNER co~oucron
W o : . " .CAUTION
/ o , ? ~ N / Do not twist inner gon-
- ) ductor. .

|
8
o

s : L/ " INNER CONDUCTOR
e ///////// e =
(LY

>

" COUPLING NUT B /
use . _.CARE - v'/'
C C n ".//. . L o : - : c ) ‘ / ;
To Conneot: . | 1. Keep contacting ' surfaces smoZth
1. On one connector, retract ths coupling sleeve Irregularltles andforeign part‘cles can degrade :
by turning the coupl)ng nui - counterclockwise ‘ electrlcal pelformance '
until the sleeve and hut clisengage ' : ‘ /
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