Errata

Title & Document Type: 8503B S-Parameter Test Set Operating and Service
Manual

Manual Part Number: 08503-90004
Revision Date: March 1977

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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| CERTIFICATION

: Hewlett-Packard Company ccrttﬁes that this product ‘met its publzshed spectf ications at the time of

shipment from the factory. Hewlett-Packard further certtf ies that its calibraticn measurements are
traceable to the. United States National Bureau of Standards, to the extent allowed by the Bureau's

~ calibration facility. and to-the cahbranon facrlmes of other Internattonal Standards Organization
"members \ S S 4

1/ '

o WARRANTY

" This Hewlett-Packard mstrument product is warranted agamst de. ects in matenal and workmanshrp
for a period of one year from date of shipment. During the warranty ‘period, Hewlett-Packard Com-
._ pany ‘will, at its optron either reparr or replace products which prove to be defectrve |

For warranty semce or repair, this product must be retumed to a service facrlrty desrgnated by HP.

%" Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to .

Buyer. However, Buyer shall pay all shrpprng charges dutres and taxes for products returned to HP.

SRR I .‘from another country

:_operatron of the mstrument or software or ﬁrmware will be umnterrupted or error free.

| LIMITATION OF WARRANTY | |
The forcgomg warranty shall not apply to defects resultmg from i 1mproper or madequate/mamtenance

B THEORY.

1 HP warrants that rts software and ﬁrmwar‘p desrgnated by HP for use wrth an mstrument wrll execute

its programmmg instructions when properly installed on that instrument. HP does not warrant that the

/,
!

by Buyer, Buyer-supphed software or interfacing, unauthorized modification or misuse, operatron

.-outside ‘of the envrronmental specrﬁcatrons for the product, or improper site preparatron Or main-
| tenance ’ ‘ , ,

"I “NO OTHER WARRANTY IS EXPRESSED OR IMPLIED HP SPECIFICALLY DISCLAIMS THE IM-
| PLIED WARRANTIES OF MERCHANTABILITY ANI\ FITNFSS FOR A PARTICULAR PURPOSE.

'Bxcwsrvrs REMEDIES S : /" B

THE REMEDIES PROVIDED HEREIN ARE BUYFR’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL _DAMAGES WHETHER BASED ON CONTRAC‘T TORT, OR ANY OTHER LEGAL

I

ASSISTANCE |

- Product mamtenance agreements and other customer assistance agreements are avazlable for Hewlett-
B ,Packard products. ‘ .

) l e '. Lo : )
For any assistance, contact your nearest Hewlett Packard Sales and Service Office. Addresses are
provrded at the back of this manual. | ' ‘ -
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08505-20158 08505-20156

M

LOCK FEET

S A Yl
08505-20157 08505-20155

LINE POWER CABLE’
" (See Figure 2-2
for HP Part Number)

' 1600-0367 (4 each)
VERTICAL
LOCK LINKS

'SIGNAL PHOCESSOR RF CONNECTING CABLES
INTERCONNECT CABLE 8120-2289
" 08503-60005

HP-IB INTERCONNECT
(4 each)

CABLE (Option 001 Only)
- 10631A

| e
‘Figure 1-1. Model 8503B 75-Ohm S-Parameter Tesf Set with Accessories Supplied
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11, INTRODUCTION

b
s

1-2. . This Operatmg and Servrce Manual contains ' |

mformatron requrrcd to install, operate, test, ad-

just, and service the Hewlett-Packard - Model
8503B. Figure 1-1 shows the instrument and ac-:

cessories supplied. This section covers instrument
identification, descriptiori, options, accessories,
specrfrcatrons and other basrc information.

1-3. OPERATING INFORMAT!ON o
SUPPLEMENT S

1

) ' NN
K ‘ >

1-4. Supphed wrth ‘this manual is. an Operatmg
~Information Supplement. The Supplemem is a

copy of the first three sections of the manual and-

should be kept with the instrument for use by the
operator. Additional copies of the: operation In-
formation Supplement can be ordered scparately

~ through your nearest Hewlett- Packard office. The

part: number is hsted on the title page :
15, [,spscufleahous e

1-6.  Instrument specrfrcauons are listed in Table
1-1.. These specifications are the pertormance stan-
~dards or limits against which the instrument is

~ ‘tested. Table 1-2 lists supplemental characteristics. -

Supplemental characteristics are not specifications
but are included as addmonal mformatlon for the
user. -

1.7. SAFETY CONSIDERATIONS
1-8. General -
1-9. This is a Safety Class I instrument and has

been manufactured and tested according to mter-
] natronal safety standards. -

1. 10. Operaﬂon o e

" 1-11. BEFORE APPLYING POWER make sure
the instrument’s ac input is set for the available ac

| A ]nstructlon manual symbol:

' 1-14. Although . this i
~manufactured in accordance with

Ime voltage, that the correct fuse 1 is mstalled and
. that ail normal safety precautrons have been taken ‘

See Warmngs below)
112, Samy Symbols -

The appara-
~ tus:will be marked ‘with this symbol when
1t is ' necessary for the user to refer to, the
mstructhn manual in order to protect the
apparatus agamst damage

E % | | 1nd1lc,ates dana,erohs voltages o
._l_. i Earth Termmal L o

3 The WARNING ‘sign denotes a
hazard.

| procedure, practice, or ‘the like,
, . which, if not correctly performed

jury orloss of life. Do not proceed

or adhered to, could result in ‘in-

beyond a WARNING sign until
the indicated conditions are fully
B ‘'understood and met.

The CAUTION sign denotes a
hazard. It calls attention to an

operating procedure, practice, or .

the like, which, if not correctly

CAUTION}

of part or all of the equipment.
Do not

and met

1-13. Service >
instrument has been

dards, this manual contains information, cau-

tions, and warnings which must be followed to en-

sure safe operation. Service should be performed.
only by qualified service personnel, and the

 following warnings should be observed:

- General Information -

It calls attention to a.

performed or adhered to, could -
result in damage to or destruction

'proceed beyond a '
 CAUTION sign until the indicated

conditions are - fully understood_,

safety stan-
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C:enéral lmformatlon S,

i 'Any ‘lnalntenance or repalr ot the i

opened mstrument under voltage

- should be hvolded as;much as possi- )
. bie; and when inevitable, should Le
;‘,‘.",,;oarried out only:by a skilled person
who |§ aware ot,the hazard mvolved

C ;?hcltors mmde the mstrument may
stll

He chatged even if the instrument

':v"',;i‘?Make sllre that only lusos wlth the

‘delay, et

requered rated ‘current and of the
specifiad | type (normal blow, ‘time
L) are used for roplace-
ment. Do not use repaired fuses or
short-clrcult tuseholders.

.When it is lrkely that the groundlng

'? instrument

protaction, has been impaired, the"
be made in-
. operative and be secured against

N any unlntondod operation

it this rnstrument is to be energlzed

.via an auto-transformer (for voltage

reductlon) make sure the common .

terminal is connected to the earthed

pole ot the power source.

BEFORE SWITCHING ON THE IN-
STRUMENT, the protective earth ter-
minals .of the instrument must be

.connected to the protective conduc-

tor of the mains power cord. The
mains plug shall only be inserted in a

. socket outlet provided with a protec-
" tive earth contact. The protéctive ac-
* tion must not be negated by the use of

an extension cord (power cord) with-

~ out a protective conductor (ground-
' ing). Grounding one conductor of a

two conductar outlet is not sufficient

- protectlon

~ Any lnterruptron ot the ‘protective

(grounding) conductor (msrde or

outside the instrument) or discon-

necting the protective earth terminal
is likely to make thrs lnstrument
dangerous o .

has beemdlsconnected trom lts
‘,.source ot supply “4)-" £

Y
' I
v

1115,

1416,
( 1 number plate (llgmc 1:2). The serial number isin |
- two prts. The figst four dlylsandthc letdr mclhc‘
Cserial number plL‘ll‘( the Iasl five digits arc the
~suffix. The prefix is the same for all identical in-,

)

| CAUTIONS |

e s ' T
"‘l .

BEFOHE SWITCHING ON THIS lN- W
'STRUMENT, make sure mstrurment S
ac inputiis set to the voltage of the ac

o ;;power source (see Flgure 2-1).

ff,BEFORE SWITCHING ON Tms IN-
¥ 'STRUMENT, make sure the ac line
_ fuse is of the required current ratmg\. .
‘and type (normal blow trme delay,
etc.): ,

)'-

All.mhcd o the msllumunt is a scn.al

Sstrumepts:; ltchdm__c only whc .uhangc is made

to the instrument; ThL suftix, huwcw:l lsasslgned o

sequnntn.nlly and’ is different for cach instrument.

‘The'contents of this manual apply to. mstlumcnls |

with. the serial number plcll‘((t‘\) Ilslcd under.
Sl~ RIAl NUMBl RS on lhc.' title pagu

‘Model 85038

INSTRUMENTS COVERED BY MANUAL

SERIAL NUMBER

PREFIX ' SUFFIX

“Fignre 1-2. Typical Serial Number Plate
) g '

[-17. An instrument manufactured Lll‘lcl’lhe

~printing of this manual‘may have a serial number

prefix that is not listed on the title page. lhls
unlisted serial number prefix indicates the instru-

. ment is different from those descr ibed i in this man-

ual. The manual for this newer instrument is ac-
companicd by a yellow Manual Changes supple-
ment. This supplement contains **change informa-
tion™" that explains how to .ldapt the manual to the
‘newer instrument.
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A Table 1-1. Model 8503B Specifications :
.".‘ \ ‘ \ " , ot
SPECI,E,I'C‘ATIONS,
o
[ b
l’;‘ ! }
[ o

Frequency Range: 500 kHzto 1.3 GHz
Directivity: >40 dB o

Ftequency Response:
Transmissien' (3;,,S,,): +1 dB, +l7° from 0.5 10 1300 Mz,
Reﬂectmn (S, 1 s'zo) +2 dB, *_?0Q tmm 0.5 to 1300 MII/, t 5° from 2 to 1300 Mll/

Pott Match?:
Test Port 1 and 2 ,
Fvequency Range (MHz) D | Retum Less
05102 R >18.0 dB (<1.29 SWR)
S 2104300 - ~ »24dB(<I1.135 SWR)
‘ "J ‘ | : K { \ | ‘ . . /' ) ' ) ‘ .
S ."‘l ‘ " o ' L o
N I o ' | l “":
Test Port 1, and 2 Open/Short Ratio: .
” Frequency Range (MHz) g | Magnitnde'::"“ ‘ - " Phase
,ft‘f . 0.5t02 | <t125dB |, <t10°
| 2t0 1300 <t09dB | o <75°
| Referehce and Return Ports (R A B)_ | | '
Ftequenev Range (MHz) . i , Return L0$§‘
05162 I >20 dB (<1.22 SWR)
“2t0l000 223 dB(<1.15 SWR)
1000 t’Q 1300 7 b : =20 dB (<\’:.l 22 SWR)' |
RF Input Port:. >20 dB Return Loss from 0.5 to 1300 MHz (<1.22 SWR) " .
Maximum Operating Level: +20 dBm (100 mW) o |
' ‘/, | o K
| !+Degrees sbeel/fied as deviation' from Li’neur Phese. B ‘» |
T 2Effective Port match for ratio measurement. . o
- ' "
1-3
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el ble'arq noth ) t’;ificdtwns they/ére typu,al c ara(,tenstlcs mclude
I ro B 0 L } 3 g ' L / : / ’ \ // e
SEIRES I Insembn l{dss; / O Allt'thef RF Ponsz 500 Type N Fémale
RN ,'".'J,‘;, " Input; mrPort/l& R O R DC/Bias lnputs./ 500 BN(‘ Female S
Lo 19 dB Nom fal. o ,._;_;»‘(::,‘;,e,',,j,,-;*' 4 . DA AR I
. ; d'n S L DC ias. In ut Range, 130 Vdc +200- mA; some"V
RITATTAEREN J25 dBmemal A g :
TN : B fegradamm in RF Qpeuﬁuuons from 50) kh//
/ P 'npll‘f W P‘m R ’}9 dB Nominal ‘ to 100 ‘MHz; 500 mA maxnmum A
AR Ttackmg‘Betwéen Heference and Test Port 1 and 2: L ) “ )
- Ttpnsmlﬁsmq .h i 179 B *0 5 .dB Mabnnudc A ﬂamage Level* 1 watt (+30« dBm) CW ¥ H |

0 and <4 Phqsc (devnatmn frum Linear Phase).

| f 4nd ’"*6 Phase (des‘mtlon from Lmear Phase)
R’F annut to Test Pon ’l or 2: 1.5 dB.

g ,J’('_,;;"’ lmpsdanee Test Ports 1 and 2 75&'2 all other RP
/  Ports. Oﬂ i ‘
L connectots. ;

/Reflectmn i (9, ,,,322) 524075 B Ma;?mtudc

I

..[

. ‘ . ‘,,"

Power. ‘Selection of - IOU l"O 20 ()r 740 V/+5%
‘~—10%, 50 60 Hz Approxnmately ISVA

Ulm&nsmns 43” mm’ wnde,, 90 mm high 495 mm
deep(l7m x3l/2m.xl9|/7 m) | e

Welght Net 9, | kmo lb) Shlppmg,, n 3 kg(25 Ib) -

)

|7 '_ - Test Pom 1 ind 2: 750 Type N Female

,"~1-,. Vo o ‘. ,

S e \ 7
S 18
S plement may -contain information for correcting -

rent ‘as possible, Hewlett-Packard recommiends
that you periodically request the latest Manual
| C‘umges suppiemem The supplcmcnt for this”
manual is identified with this manual’s print date
and part number, both of which appear on the
;manual’s title page. Complimentary copies of the
supplemcnt are available tmm chl«,n Packaid.

-9, For information conce rning a serial

C number prefix that is not listed on the title page or.

~ in the Manual Changes supplement. contact youu
nearest Hewlett- Packald office. -

‘1-20 DESCRIPTION : S

1-21.

is designed to interface with the HP Model 8505A

~ Network Analyzer. The 8503B together with the
S 8505A provides a convenient means of measuring
reflection and transmission coefficients (scattering
parameters) of a one-port or two-port device
operating within the frequency range of 500 kHz

to1.3GHz. .

\

1-22. OPTIONS
-23 Optlon 001 HP—IB

"In addmon t«,) Lhange lnim matv&n the sup-

. errorsn the manual. To keep this, manual as cur-

The HP Model 8503B S Parameter Test Set

. (HP-]Bj. The HP-IB option permits communication

- Analyzer. |

125, Optlon 907 Front Handle Kit |

: stallatlon pr ocedm e. ' |

'Klt '

o ,,,

1”’4 Optlon OOI promdes thc 8503B S-Para-
“meter Test Set with Héwlett-Packard Interface Bus .

between:instruments when used with HP Model
B507A/B calculator-based Automatu thwork

1-26. ()ptlon 907 HP Part Numbe: 506! ()()88
contains‘front handles and necessary hardware for
attaching the handles. Sec Figure 2-3 for mstalla-
tion procedure |

-27 Optlon 908 Rack Flange Kut

1-28. ()ptmn 908. HP Part Number 5()61 -0076.
contains flanges and hardware required {0 mount
the 8503Bin an equipment rack with 482.6mm (19
inches) horizontal spacing. See hgme 2. 3 torin-

1-29. Optlon 909 Rack FIange/Front Handle-‘

l 3() Option 909, HP Part Number 5061-()()87 |
consists of one Option 907 Front Handle Kit and '\.
one Option 908 Rack Flange Kit:(see descriptions ™
above ) See Figure 2- 3 tor mstdllatlon plocedlue R




131 Optlon 910 Addlilonal Operallhg and
fVService Manuals R s ::

;[Klt . o L )

{}

L ;;.l 32 Option 910 provrdes admtronal Operatmg ,
o and Servrce manual(s) The n}lmber of additjonal .
-+ manuals depends on quanmy of ()ptron 910’s
T ordered. To obtam addmonal Operatmg and Ser-; |
’,v_vrce manuals after . mrtral shrpment
By ;_-imanual pdrt number (see utle page)

! 3. Accessonu-:s suppueo,

l 34 Frgure 1-1 shows the "rlP Model 85033 S-
+ Parameter Test Set, line power cable, Signal Pro-
| cessur interconnect - cable, HP-IB interccnnect.
'cable, and four 19 cm'(7-1 /2 inch) RF connectmg ’

order by

cables
1.35. EQUIPMENT REQUIRED BUT NOT !
SUPPLIED | | o

| 1 36. To have a complete measurement system,
' the Model 8503B must be used with a Network
| Analyzer such as the HP Model 8505A

v

1 37 EQUlPMENT AVAILABLE
1 38 HP Model 11851A RF Cable Kit

1- 39/ The 11851A cable kit includes four 61 cm

(24 inch) cables which are phase matcied to a stan-
dard within +2 at 1300 MHz. These cabies may

. be used to previde RF conpections between the
8505A and 8503B.when the G-Parameter Test Set is -

set on top of the: Network Analyzer or olf to ope'
side. : »

1-40. HP Model 11855A 75.0hm Type N Ac-" g
cessory Kit ,

1-41. The 11855A Accessory Klt furnishes . the - "
RF components generally reuired when measuring
,devrces having 75- ohm type N connectors, (see

"able 1-3). The HP Model 85036A Calibration Knt
is also required for use with the 11855A Accessory
Klt ) , k

A‘ ..
Co ‘
‘/ N

1-42. HP Mod_el 11856A 75- Ohm BNC Acces- )

sory Kit » .
1-43 The 11856A Accessory Kit furmshes the
RF components generally required v hen rmeasur-
ing devices having 75-ohm BNC connectors (see
Table 1-4). The HP' Model 85036A Calibration Kit
is also requrred for use with the 11856A Accessory

! 1 ,::;'-"759 TYPe N Femalel b

b2 b 759 Type NFemale to.

sl ’0 ’ B .
Y R v ' . P
. [ , A TR
. A },‘,» SR ,l -
’ ln 'r‘ i

Table 1,» 1 1855/1 75-0hm Tvpe N Accessory Kzt E
- Hl’ Part Number

ﬂty | Deséhptlon

| " short - |
1 -' 7552 Type N Male short

200 130 TypeNMale m
) Male adapter

2 1750 Type N Female o |

Female adapter’

L | TypeNMale 750 ' 1250-1532
termination - r

)

I , Storage Case e )

.\ Table 1-4.'11856A 75-Ohm BNC. Accessory Kit

 BNC Male adapter

1250-1534.
Male .rclapter , |
2 75'&2 Type N Female_to :

1250:1536
.Fe ale adapter‘ a

- 1250 0‘) ’)

Ly

1| Bl\C Male short

1 ,-BNlc Male 750 . 11652-60010 |

" termination

1 Stl rage Case

I ' ! ]
i N

y
.

>1 44 HP Model 118578/0 Test Port Extonslon
CableSets

/145, The 11857B and 11857C Tést Port Exten-
- sion Cable Sets each.contain two precision 6lcm

(24-inch) cables These cables are designed  to

adapt the 8503B test. port spacing to almost any -

two-port coaxral devrce o |

n,

' . A .
. ' IR Vo
AT LA Ll
' SRR
: R
' N i

-é‘.‘ffl2’56}1/536:‘%':"’ e

| 250528 |

1250-1529 |

Qty g w'“Descriptio’n e HP Part ermbér'
2 750 Type MMale BNC |~ 1250-1535 |
. Female adapter ‘
| 2 'bo TypeNMale to 1250-1533

5" General Information "

]250}.}58]’ '."‘) "",.", ,I ; .
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Spcénflcatlons hsted in tha table. -

Table 1»5 85036A 75-Ohm’
Type N Calzbratton Kit

may be substl uted 1f it mect’s or. exceeds the crmcal ’

'""‘.""'f"-",.dnreatxvn , and frequency tr’ackmg errors for-both .
20 GIFCGEE o) | HP Part.
L ones and two, port Lomponents; The 85030A AIM**’ Qtv A Descnptlon art Number
,.Program mcludes as;ette and operatmg thanual +*f oo \ o
. for fuse with the) 8507A Automan Netwﬂrk et b 759 TychMale to 1250-1528
i 7"?‘7Analy7er s ) | '.,, S _ S ' Type N Male adapter
RN o N 756 Type N Female to 1250-1529
1 48 HP Mbd@l 3503GA 75 Ghm Type N Cal!:- L ‘Type'N Female adapter S
Lt bmlon Kitl T i ; . o | |
; SR | 758 Type N Male short 1250-i530
.l -49.. ”’he 85036A Callbranon Kit is vecom- 1 i |
mended for, measurement of ‘devices having 75- 1 756 Type N Female shortf  1250-1531
“ohm Type N RF connectors. (See Table 1-5). ‘ ' o -
B L I . 1 Type N Male 7582 1250-1540
\ I Y . - termination
1-50. RECOMMEN‘DED TEST EQUIPMENT - | o
- R Type N Female 7552 1250-1541
1-51. Equ:pment requlred for mcommg mspec- | - termination |
tion, performance testing and troubleshooting of g |
‘the Hewlett-Packard Model 8503B S-Parameter l - Storage Case
Test Set is hsted in Table 1-6. Other equipment '
:
|
i {'f., i
~'B}f? " !
\ ¢
.\\
.\
. \\
| y
1 o
o ‘« .i A v N )
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| Nétwork Analyzer |
Multimeter .

'Dual Directional
Coupler

Directional
Bridge

 3-Way Power
Splitter

Termination, 75Q
Termination, 758 |

' (4 required)

509 to 75
. Minimum Loss Pad

Short, 75Q
Short, SOSZ

Short, 750

Ac’laﬁt\er, 759'

Adapter, SO
(2 required)

. Adapter, SOQ

| Adpater, 509

Termination, 509

Type N female to SMA female, 509

| Adapter, 5062 | Type N female to SMA male, 502

(2 required)

Frequency Range: 0.5 — 1300 MHz

Range: AC: Oto 300 V;DC: 0to SOV
Ohms: X100 ‘

\
A\ s

Frequency Range: 100 — 1300 MHz

Directivity: > 36 dB, 0.1 — 1GHz

>32dB, 1.0 — 1.3 GHz

o 'Frequencil Range: 0.5 — 100 MHz |
Directivity: =>40dB, 1 — 100 MHz

>304dB,.5~ I'MHz

Tracking between any two. ports:
< 0.1 dB Magnitude
< 1.5° Phase
= 32 dB Ou'tput Source Match ,

Impedance: 75X with Type N male connector, . |

SWR <1.006

Impedance: 752 \lavit}i;'"ﬁ’ijype N female connector

Impedance: SOQ with Type N male connector
Return Loss: > 34 dB (758 port) /

Type N female connector, 752
Type N female connector, S0£2
Type N male connector, 758

Type N male to Type N male, 75

Type BNC fﬁalé td‘ Type N maié,iSOQ |

Type BNC male to Type N flema.lev, 509

HP 8505A

"

o
CHP3490A
' 1 ". . /'}

!

i

L
HF 778D, Opt. 312,

o
[

.\

HP 8721A!

KA
\
i

o
HP 11850

HP 1250- 540 |

HP 1250115412

~ HPIO9A, opti012 /|

, \

Y
CHP 113524
A

!
\

HP 1250-1531%
| T

HPLISLIA
HP 1250.1530°
1P 125015287
CHP 12501473 \'

HP 1250-1477%

. o
. Cablewave Sysge'ms
No. 718 .

crn U NI
A I

s Cablewave Systéms |
| . No. 721 |

| o i A e
 'Model 8503B = | B | . General Information
‘ P | Table 1-6. Recommended Test Equipment (l1of2)

ol - o r . oo S ' . - \\ R d d

v L : e ge s \ ecommende

, Instrument " 'Critical Specifications \ |

T X | \ | Model
kY Y

P,T,1I

i




F T e T —

» { '

: . General Infcrmafion -

>

Model 8503B

oL Table 16 Rgcom}nended Test E&uiﬁm’ént(l‘ of2)

* Instrument * Critical Specifications Recommcnded . Use®
S Model
~ Adapter, 509 Type N female to Type N female, 5092 HP 12500777 P
Cable 6 ft. 509 coaxial cable, Type RG-214,with HP 11500A P
(2 required) ~ Type N male connectors on both ends
~ Cable - 2 f't. 7582 coaxial cable, TYpe TRF-59 with HP 8120-2409° P
| ' Type N male connector on one end and -
Type N female connector on other end
Cable Set Four 24 in. 500 coaxial cables phase matched | ‘HP 1 1851A P
| | to a standard with +2° at 1300 MHz with "
Type N male connectors on both ends
Cable Set 2 §t. 75 coaxial cables (2), each Type TIRF-59 HP 11857C P
S ‘with Type N male connector on one end and ,
" GR-900 connector on other end |
| 4 \
\

- *P = Performance; T = Troubleshooting; I = Incoming Inspection
! This part is included in HP 11652A Transmission/Reflection Kit
2Included in HP 85036A 759 Type N Calibration Kit
?lncluded in HP 11855A 759 Type N Accessory Kit |
% Included in HP 11854 A 5092 BNC Accessory Kit
SIncluded in HP 11857B Test Port Extension Cable Set




~ 2-1. INTRODUCTION -

~ Model 8503B

~ SECTION II
INSTALLATION

v, )

2-2. This section includes information on initial

inspection, preparation for use, and storage/shlp- B

ment of the HP Model 8503B.

2-3. INITIAL INSPECTION

2.4, lnspect the smppmg contamel for damage
If the shlppmg container or cushlonmz, material is

damaged it should be kept until the contents of the

shipiment have been checked for completeness
and the instrument has been checked mechani-

cally and electrically. The contents of the ship-
ment should be as shown in Figure 1-1. Procedures
for checking electrical performance are given in |

Section IV. If the contents are incomplete. if there
is mechanical damage or defect, or if the instru-
ment does not pass the electrical perfor mance
test. notify the nearest Hewlett-Packard office. If

“the shipping container is damaged. or the cushion-

mg material shows signs of stress, notify the car-
rier as well as the Hewlett-Packard office. Keep

‘the shipping materials for carrier's inspection. The

HP office will arrange for repair or rep!acement
wnhout wmtmg f0| claim sett!ement

2.5, =P_RE“PARATION FOR USE

2-6. Power Requirements

2-7. The Model 8503B requires a power source
of 100, 120, 220, or 240 Vac +5% —10%, 50 or 60

‘Hz single phase. Power consumption is less than
10 volt-amperes.

' 28. Line Voitage and Fuse Selection

BEFORE THIS INSTRUMENT IS

- SWITCHED ON, its protective earth
terminals must be connected to the

!

o

Installation

 protective conductor of the m '8

power cable (cord). The mains pouw.ar
cable plug shall only be inserted in a
socket outlet provided with a protec-
tive 2arth contact. DO NOT negate the
earth-grounding protection by using

~ an extension cable, power cable, or

autotranstormer without a protective

“ground conductor. Failure to ground
- the instrument properly can result in

serious personal injury.

"CAUTION

BEFORE SWITCHING ON THIS IN-
STRUMENT, make sure it is adapted

~ to the voltage of the ac power source..

You must set the voltage selector

~card correctly to adapt the 8503B to

2-9.

the power source. Failure to setthe ac

“power input of the instrument for the

correct voltage level could cause

“damage to the instrument when

switched on.

Select the line voltage and fuse as follows:
Measure the ac line voltage. .

Refer to Figure 2-1. At the instrument’s rear
panel power line module, select the line vol-
tage (100V, 120V, 220V, 240V) closest to the
voltage you measured in step a. Line voltage

~ must be within +5% or —10% of the voltage

setting. If it is not, you must use an autotrans-

- former between the ac source and the 8503B.

Make sure the correct fuse is installed in the

fuse holder. The "required fuse rating for each

- line voliage selection ‘is indicated below the

power line module

2-1




Installation " Model 8503B

PC SELECTOR BOARD SHOWN POSITIONED
FOR 120 VAC POWER LINE. :

'SELECTION OF OPERATING VOLTAGE . ‘

SLIDE OPEN POWER MODULE COVER uoon/
~ AND PUSH FUSE-PULL LEVER TO LEFT T(
REMOVE FUSE. '

]

OPERATING 'VOLTAGE APPEARS IN MODULE WINDOW.

)

2. 'PULL OUT VOLTAGE-SELECTOR PC BOARD.

NN >V | ~ POSITION PC BOARD SO THAT VOLTAGE
( P \ NEAREST ACTUAL LINE VOLTAGE LEVEL IS |
' PULL " ~ ON TOP-LEFT SIDE OF BOARD. PUSH BOARD

BACK INTO ITSSLOT. |
3. PUSH FUSE-PULL LEVERINTO ITS NORMAL
RIGHT-HAND POSITION. |
'4. CHECK FUSE TO MAKE SURE IT IS OF COR-
~ RECT RATING AND TYPE FOR INPUT AC
LINE VOLTAGE. FUSE RATINGS FOR DIF-
'FERENT LINE VOLTAGES ARE INDICATED
BELOW POWER MODULE. o
5. INSERT CORRECT FUSE IN FUSEH0'.DER.

I8

‘ 1 ~ Figure 2-1. Liné Voltage Selection with Power Module PC Board

S
,
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. 2-10 Cable Connectlons

2-41 Power Cable. ln accorddnce with mterna-’ .

tional safety standards this instrument is equipped

with a three-wire power cable. When connected to
., an, appropndte power line. outlet, this cable
.. grounds the instrument cabinet. Figure 2-2 shows

the styles of mains plugs available on power cables
supplied with HP instruments. The HP part

.numbers shown with each plug are the part
‘numbers for the

complete

|’ WARNING I |

If this instrument is to be energized
through an autotransformer, make -
sure the common terminal of the au-
to }ransforme‘r is connected to the
protective earth contact of the power
- source outlet socket.

power cable.

Any Inlerruptlon of the protective
ground, inside or outside of the
8503B can make the 8503B an eloc-
trical shock hazard

2412, Signal Processor Interconnect Cable.
Conneu Signal Pl()u.'s's()l interconnect cable (HP

Installation

Part Number 08503-60005) from 8503B rear-panel
~SIGNAL PROCESSOR INTERCONNECT

(A10J2) to 8505A rear-panel TEST SET INTER-
~ CONN. (A3J3) .

[

2-13. HP-IB Cable (Option 001 Only). Connecl
HP-1B cable (HP Part Number 10631A) from
8503B Option (00! rear-panel HP-IB connector

(A10J3) to 8505A ()ptlon 001 rear-panel HP-IB

connector.

2-14. RF Connectmg Cables Covmcu four

short.cables (HP Part Number 8120-2289) between
8503B anid 8505A corresponding front-panel con-
nectors ie., RF to RF, R to R, A to A, and B to

Bo
™
»

| NOTE
If RFl is a critical consideration, use
semi-rigid coax for RF connecting
cables.

2-1 5. Mating Connectors

2-16. A list of connectors on the front and I‘Ldl
pam,ls oI the Model 8503B is given'in T db'L

L ' 5 Table 2-1. Model 8503B Matmg Connectors

" A3J1Port2

Connector Matmg Connector
. un ) - f
~Instrument ~Industry Identification HP Part No. Alternate Sources
JI RF o o B 50%2 Type N male connector 1250-0882 Amphenol
2R ‘ UG-21G/U ‘Bendix
J3A Specialty Connector
jJ4 B
' ‘ | 4 | .036 . : : .
A2J1 Port 1 758 Type N male connegtor With mating pm diameter - 037 All length dimensions

same as SOQ Type N male connector (1250~0882)

J$ Bridge Bias 1 5052 Type BNC male connector | 1250-0256 Amphenol .
J6 Bridge Bias 2 UG 88/U S o ‘Bendix |
| e - Specialty Coungctor -
~ A10J2 Interconnect. Series D 25-contact 12510063 | Cinch
cable connector. male connector L | | " Cannon
| w0z Hpag “I06A/BICT. - | None

wedngibe ]

"‘HP—IB cable 10631A is dpproxmmtely l melre long.,, 106918

metlcq long IOSM(" 4 nutrcs long




Model 8503B

Installation
- | Caﬂble' . |
HP Part - Plug Length Cable For Use
Plug Type - Number Description (inches) Color In Country
| 81201351 Straight 90 Mint Gray Great Britian
8120-1703 90° 90 - Mint Gray Cyprus, Nigeria
C - Rhodesia
Singapore
So. Africa, India
8120-1369 Straight M Gray Australia
' 8120-0696 90° - 87 Gray ‘New Zealand
~ 8120-1689 Straight 79 Mint Gray - East and West
- 8120-1692 90° 79, Mint Gray Europe, Saudi
" Arabia, United
Arab Republic
(unpolarized in
many nations)
~ 8120-1348 - Straight 80 Black United States
8120:1398 90° 80 Black Canada
8120-1754 Straight 36 * Black ‘ Japan (100 or
‘ ' 200V)
8120-1378 - Straight 80 Jade Gray Mexico
8120-1521 90° 80 Jade Gray Phillippines
8120-1676 Straight 36 Jade Gray Taiwan
81202104 Straight 79 sray Switzerland
/

- Figure 2-2. AC Power Cables Available




Model 85038 \
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217, Oper'aﬂng En&:lronment

2-18. ‘The operatin; environment' should be

- within the following limitations:

Temperature N S U 0°C to +55°C .
Humidity ............ \ ..... Up to 95% relative

Altitude . . .. S 4572 metres (15,000 feet)

2-19. Installation Inst\'uctions |

2.20. General. When used with the: 8505A

Network Analyzer, the S-Parameter Test Set ' ma
be positioned under or on top of the networ

analyzer, (under is preferred position). Where the
test set is on the bottom, use four short (19 cm) RF
connecting cables, HP Part Number 8120-2289,
supplied with the 8503B. When the test set is on
top, the 11851A cable kit is required to provide RF
connections between 8505A and 8503B. |

2-21. 8505A Operating Instruction Sheet. When
the 8503B is under the network analyzer and the
short RF connecting cables are used, the 8505A

Operating Instruction Sheet must be removed

from the bottom of the 8505A and installed on the
bottom of the 8503B. To accomphsh this, proceed
as follows:

a. Set the 8505A on its Ieft side (facing the

front panel) and remove the two plastic feet
- from the right side of the instrument as

shown in Figure 2-3. To remove feet, lift

tabs and slide in-direction of arrows. |

'b.  Remove 8505A Operating Instruction Sheet

(in its housing) and reinstall the two plastic:

feet which wcre removed in step a. Make cer-

tain that the tabs are all the way down

against the bottom cover before returning
~ the 8505 A to its normal position.

c.  Set the 8503B on its left side and remove the

two plastic feet from the right side of the
instrument as shown in Figure 2-3.

d. With the 8505A Operuti‘ng Instruction, Sheet

(and its housing) oriented so the instruction:
sheet will pull out toward the front of the
- 8503B. insert the two bottom metal tabs
on the instruction sheet housing under the

~» two bottom feet of the 8503B (the tab
near the front panel is inserted in the small
slot between the front frame and the pl.lstne
foot). See Figure 2-3.

e. Reinstall the two 'plastie-feet' which were re-
- moved in step ¢. Make certain that the tabs

are all the way down against the bottom

Installation

cover and that  the operating instruction
sheet housing is secured by all four feet
before returning the 8503B to 1ts normal
poemon ; '

2-22, Lockmg UnitsTogether If you want to

lock the 8503B and the 8505A together, use the
hardware provided and proceed as follows: =

a. Rem‘oee the ,85033 front frame Itop trim

strip (see Figure 6-2, item 5).

b. Fasten the four lock links (HP Part Number
~1600-0367)  to the 8503B front frame using
the eight 6-32 pozidrive screws provided
(there are eight threaded holes in the front
frame). The hook-shaped protrusions of the

lock links must extend toward the rear of °

the 8503B.

¢. Remove the two bottom rear feet from the
8505A (lower unit) and replace wiih two
lock feet which contain thumb screws. There
is a left one (HP Part Number 08505-20155)
and a right one (HP Part Number 08505-

20157). See Figure 2-4 for proper place-

ment.

d.  Set the 8505A on its side and remove the four

bottom feet. To remove feet, lift tabs and

slide in direction of arrows.
RN

e.  Remove the two top rear feet from the 8503B
and replace with lower left rear lock foot (HP
Part Number 08505 20156) and lower right
rear lock foot (HP Purt
08505-20158)." See Flgure 2-4 for proper
placement.

f.  Set the 8505A Network Ahalyzer on top of

the 8503B S-Parameter Test Set with the
front edge of the 8505A overhanging the
front c¢dge of the
1/4 inch.

g.  Slide the 8505A back until its front edge
is even with the front edge of the 8503B . This
should lock the fronts Qf ﬁle \two units
together. Make sure. thcy “aré. locked by
earetully lifting the tront of the 8505A

h. 'Tlghten the thumb screws on the upper re.gr
~ lock feet of the 8505A into the lower 1,‘63!' Ioék
. feet of the 8503B ! IR

o
r"l'y

'\1' oL
A B . v .
v S ] . /‘ ”l ) h :

Number

8503Bvl approximately

I
. l:")y‘s,
R
' .'vbf"v ,
!



Installation

2-23. Bench Operation

2-24. .The instrument cabinet has plastic feet and

foldaway tilt stands for convenience in bench op-

eration. the tilt stands raise the front of the instru-

ment for easier viewing of the control panel, and
the plastlc feet are shaped to make full width mod-
ular mstruments seif-aligning when stacked.

2-25. Rack Mountlng‘ (Option 908/909)

2-26. Instruments with Option 908 contain a
Rack Flange Kit. This kit supplies the hardware
and installation instructions needed to prepare the
inctrument for mounting on a rack of 482.6 mm
(19 mch) spacing. Installation instructions are also
given in Figure 2- 5 See Table 2-2 for HP Part
Numbers : | ,

2-27. Instruments with Option 909 contain a
Rack Flange Front Handle Kit. This kit supplies
the hardware and installation instructions needed
to prepare the instrument;’mwi‘th‘ -the addition of
front handles, nor' mounting on a rack of 482.6
mm (19 mch) spacing. Installation mstructnons are
also given in Figure 2-5. e

2-28. Front Handles (Option 907)

229 lnstruments w:th Option 907 contain a

front Handle Kit. This kit supplies the hardware

and installation instructions for mounting front

Model' 8503B

L handles on the instrument. Installanon instruc-

tions are also given m Figure 2-5.

'2-30 INCOMING INSPECTION TEST

2-31. This test is designed to meet the needs of in-
coming inspection. The procedures shown in
. Figure 2-6 test the critical specifications of the HP

Model 8503B S-Parameter Test Set. Equipment re-
quired to perform the incoming inspection is listed
in Table 1-6. If substitution is necessary for any of
the equipment, the alternate models must meet or

exceed the critical specifications listed in Table

1-6.

2-32.  The incoming inspection test varifies only
the critical specifications of the instrument. If
complete certification is required, use the more

- detailed procedures in Section 1V which test all of

the instrument’s specifications.

2:33.  STORAGE AND SHIPMENT

~'2-34. Environment

2-35. The instrument should be stored in aclean,
dry environment. The following environmental
Ilmltatlons apply to both storage and shlpment

‘Temperature .................. —40°C + 75°C
Humidity ................. Up to 95% relative
Altitude ............ 15240 metres (50,000 feet) -

Table 2-2. Rack-Mounting Kits f()r 8503B

Description HP Pat}/ Number Quantity
OPTION 908 .

‘Rack Flange 5020-8861 2
Machine Screw, Pan Head, 2510-0193 | o
8-32 x 0.375 inch ' ,_

~ OPTION90Y R | o

- Handle Assembly 5060-9898 | 2
Rack Flange " 5020-8873 2.
Machine Screw, Pan Head, 2510-0194 | 6
8-32x0.625 inch
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~ Installation T

' 2-36. Packaging | |
~2-37. Original Packaging. Containers and
materials identical with those used in facory

)

packaging ars available through Hewlett-Packard
offices. If the instrument is being returned to
Hewlett-Packard for servncmg, attach a tag in-
dicating the type of service required, return ad-
dress, model number, and full serial number.

’ ’Also, ‘mark the container FRAGILE to ensure

careful handling. In any correspondence, refer to
the instrument by model number and full senal

‘number.

2-38. Other Packaglng The following general.
~instructions should be used for repackagmg with

commercmlly avallable materlals

a.  Wrap the instrument in heavy paper or plas-

~tic. (I shipping to a Hewlett-Packurd office

Model 85038

or service center, attach a tag indicating the
- type of service required, return address,
- model number, and full serial number.)

Use a strong shipping container. A double- -
wall carton made of 275 pound bursting

strength ccorrugated single-wall box is suff i-

| cnent

Use enough shock-absorbing material (3- to
4-inch layer) around all sides of the instru-
ment to provide a firm cushion and prevent
movement inside the container. Protect the
control panel with cardboard.

Seal the shipping container.

Mark the shipping container FRAGILE to
ensure careful handlmg

',;_.__:.:...___ R S O LS L e PSR S

.




“Model 8503B .

~ (HP 5061-0076)

PAN HEAD
Machine Screw
8-32x0.375"  —
HP 2510-0193
2 places on each

~ side of instrument,

~ OPTION909
" RACK MOUNTING KIT
WITH FRONT
HANDLES
(HP 5061-0082)

Trim Strip
HP 502()-8895

RACK FLANGE
- HP 5020-8873
_ {on each side
* of instrument).

v

PAN HEAD
wau: 2 Screw

\‘

8-32 x 0.625"

‘HP 2510-0194 ‘
2 places on each '

side of instrument.

- *FRONT HANDLE

N\

Instaﬂation
O'PT|ONV 908 @ LEFTSIUEN///{
" RACK MOUNTING KIT - INSTRUMENT -~
WITHOUT FRONT 3 S };
- HANDLES

FRONT OF
INSTRUMENT

" TRIMSTRIP
(Each side of
instrument) Remove
from instrument
before attaching
flange.

RACK FLANGE
HP 5020-8861
Attach 1 on each
side of instrumept.

*FLAT'HEAD

LEFT SIDEOX~ 7

Machine Screw Y
832x0375"  'NSTRUMENT |
HP 2510-0195 S /
vl " FRONT OF
TN INSTRUMENT

*FRONT HANDLE ASSEMBLY
HP 5060-9898

\ *THESE ITEMS SUPPLIED WITH
o ' OPTION 907 (FRONT HANDLES
| ~ KIT). IF INSTRUMENT ALREADY
REMOVE TRIM STRIPS AND

| HAS FRONT HANDLES, ORDER
FLAT HEAD MACHINE SCREWS JUST THE PAN HEAD MACHINE
IF HANDLES ALREADY ON SCREWS (2510-0194) AND |

INSTRUMENT. FLANGES (5020-8873).

| Figure‘ 2-5. At,tachirig Rack Moun‘tihg Hardwdre and Handles

29
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Installation . ~Model 85G3B
\ ~ INCOMING INSPECTIONTEST = .
| NETWORK ANALYZER rrocorinnens

CAUTION
/) , DOIVNOT attempt to connect a 50-ohm
) - connector to a 75-ohm output port. In ad-
ouTRUT 1 O.¢ ~ dition to introducing a mismatch, you
B o u wiil very likely damage the port connec-
SRR N VY B . tor assembly.
95038 ' |
N SPARAMETER
Alerp)  TESTSET
RF (E i =~
- —
= = B = = <] SHORT
" \C e a7 TERMINATION
EQUIPMENT:
Network Analyzer .............. e e HP 8505A
75A TypeNMaleShori..................... HP 1250-1530*
759 Type N Male Termination with [
< 1.006 SWR ...... e e HP 1250-1540**
» Part of HP 11855A 75AType N Accessory Kit '
»#* Part of I1P 85036A 75A Type N Calibration Kit
" PROCEDURE: |
a. Set 8503R controls as follows: "
S-PARAMETER SELECT ...... e ‘.' ..... FORWARD
LINE ............. [ e ON
b, Set 8505A controls as follows: |
Source/Cngerter: : , | o
OUTPUTLEVELABm...............cciivervvnnn.n. -10
OUTPUTLEVEL Vernier . ..............iv0en.n. e 0
INPUT LEVEL dBm MAX...... ettt -10

2-10

" Figure 2-6. Incoming lnspection'Test (1of3) - .

1




T Installation

. INCOMING INSPECTION TEST
Frequency Control: - ) C 2 \
"RANGEMHz. .. ,......0.co i 5 - 1300
MODE . '.-_.”‘. seieeean ." ....... L P S LIN FULL
WIDTH............ e ....START/STOP I
"wﬁ_,SCANTIMESEC ...... e hieeeees errenas R e
- TRIGGER.. ... PR RS .. 3,». - AUTO
" MARKERSSwitch........... e e (I 1
MARKERI................. e eanns '.;..‘..Mld -range
- STARTFREQUENCY . .....covvirninnnnnennnnn. 0MHz
STOP FREQUENCY. e weveeseen. . 1300MHZ
Signal Processqr,: e - ! Ly
~ Channel I: S
- INPUT....... S e e A/R’
SCALE/DIV. ................ [ cevdeeen0..20dB
| | - R o .
Channel 2: - I S
MODE ...... P e . OFF
Electrical Length: | |
MODE .............. e e veveseene....OFF
Display Sectlon o . |
BW oottt M eeeaenene . 10kHz
VIDEO FILTER. P OFF

.. Connect equlpment as shown in test setup w1th PORT l and PORT 2 open, and 8503B
- PORT A connected to 8505A PORT A. |

On 8505A CRT dlsplay, depr e‘éfr REF LINE POSN pushbutton Adjust CH 1 control
until trace is pdsnt-oned to ce: ‘*!eir of screen. Press REF LINE POSN pushbutton again

~ to return system to nnrm@l operatlon

Place 8565A Freqvc:ncv ntrol .AARKER 1 on center gratrcule lme
To calibrate the symm fi or, dlrecnvnty measurements, connect coaxial short directly to
PORT 1 of the BSO%E On 8505A Signal Processor Channel 1, press DISPLAY MKR
then ZRO pushbuitons‘ to place maker on reference line and to zero digital readout.

Lo "i/ \‘,\( P( Ao

L ' ”i\".\\ v
o \"",‘\ !"f' \. v \ NOTE

" In the !ollowlng step, the termination must be proporly
seated in the connector with the tightening nut correctly
aligned. If the termination is not properly seated, low direc-

~ tivity will be measured, and the measuremont will not be
| ,repoatable

Figure 2-6. . Incoming-Inspection Test (2 of 3)

21
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 Model 8503B° k o SR o -, Installation -

'INCOMING INSPECTION TEST
To measure the dlrectmty of the 85®3B remove coaxial short and replace it with a
759 termination (HP1250-1540) .The SWR of the tenmnatlon must be <1 006
- (50.5 dB Return Loss) | | |
(1) Set 8505A Frequency Control MARK ER | to worst-case duectlvny as mdlcated
on CRT (the point closest to calibration line as shown in the waveform)
(2) ‘Read worst case dm.cuwty trom 8505A Signal Processor Channel 1 digital
display. The mdlmtlon should be =40 dB below the 0 dB reference level:
——0dB REFERENCE
WORST-CASE
DIRECTIVITY
N | NOTE
If the worst-case directivity appears to be less than 40 dB,
~ remove termination. Observe the 8505A digitai marker read-
ings with Test Port open, then shorted. The average value
between the digital marker readings (open and shorted)is the
true reference atthat frequency. Replace the termination. The
directivity is the difference between the: true reference and.
the digital reading taken with the termmatnon connected
Connect 8503B Port B 0 8505A INPUT A |
| Sel 8503B S- PARAMF FER SH ECT swmh to RE Vl R%
| Repeat steps e thfoagh g for PORT 2 (connu,t hort to PORT 2 mstcad of PORT l in
step f). : ,
o ""I"i,s;‘zire 2-6. . Illzc'()rni;';g.In..';[‘;)e'ctv_i(.m ’li»st. (30f3)
212 | /
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Model 85038

)

X

‘Opefation

SECTION m o
OPERATION o

3.1. mmooucnou o

3-2.  This section explams the functlons of the

Model 8503B S-Parameter Test Set’s controls and
indicators, and describes typical ways to use the‘

8503B ina measurement system.

33 ‘PANEL FEATURES

3-4. Front and rear panel features of the test sét
are described in Figure 3-1. Numbers in the text
match the numbers in the illustration.

3.5. OPERATOR'S CHECKS
3-6. The Operator’s Checks give’n in Figure 3-2
enable the user to qunckly evaluate the instru-

ment’s main functions prior to its employment in a
test system.

'3 7. OPERATING INSTRUCTIONS ‘

3-8. Figure 3-3 shows the RF signal path through

the test set for each of the four S-parameter

measurements. General operating procedures, in

" which the 8503B is used with the 8505A Network
~ Analyzer, are given in Figures 3-4 through 3-6. If

you are using the 8503B in an 8507A Automatic
Network Analyzer System, the operating pro-
cedures are the same, except that the 8503B Option

001 transfer switch (FORWARD/REVERSE) can

be controlled by the Hewlett-Packard INTER-
FACE Bus (HP*IB_). |

3- 9 FUSES
3-10. The 8503B has three fuses two of them in-

side the instrument and one, the ac line fuse, in the
power module on the rear. of the instrument. Only

~ the ac line fuse may be replaced by the operator.

The internal fuses are accessible only when the top
cover of the instrument is removed. They should

‘be replaced only by a quahfled service techmcnan

'3-11. To replace the ac fuse, dlSCOﬂ .ect the ac

line cord from the power source and then from the -
instrument’s power module. With the ac power
removed, replace the fuse as shown m Figurs 2-1
of the lnstallatlon Section.
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Operation -

Y i ! Y
ey
v‘ »'. N

: b RF lnpul Connecton/Provrdes rnput connec- "}

NG
Voo

tion for RF signal from Sourge/Converter of
- 8505A Network Analyzer or similar RF source.

. CAUTION

Do not exceed + 30 dBm (1 watt) or 7
Vdc maximum Input to the RF input
connector. If these levels ae ox-
ceeded, severe damage to the instru-
ment may resulit.

0 Port R. Provides reference signal to port R of

850SA, or to the reference port of a similar net-
work analyzer.

o PortA. Provrdes an RF signal to port A of
8S0SA. The RF signal at 8503B port A is depen-
dent on position of S-PARAMETER SELECT

. switch@or calculator program (8503B Op-

~ tion 001). The port A output may also be used

as a measurement channel input for a network
analyzer similar to the 8505A.. |

! Port B. Prowdes signal to port B of 8505A.
“i'cl;‘i aThe RF signal at.8503B port B is dependent on
i ¥ pmmon ‘of S-PARAMETER SELECT
is*wrthco or calculator program (8503B Op-
fmn 001) The port B output may also be used

' asa measuremem channel input for a network

analyzer srmrlar to the 8505A.

O PORT1. The ‘.device under test is connected

- directly or indirectly (through special cables for
ﬁxtures) to PORT 1 (or PORT 2

@andu)

.test ports

»', or both

| “ FRONTANDREARPANEL FEATURES

B » “ lr
Y N ‘

CAUTION

Do noi axcoed +26 dBm or 30 Vdc |
maximum aInput to PORT 1 0or PORT 2.
" If these levels. are exceeded, sevora
. damage to lnstrumont may rasult ‘

‘ ‘\,'

o LOCAL Pushbutton valtch Functional only |

in mstrumems wrlh Optlon 001. It overrldes the

REM (remote) sngnal line'from the calvulalor‘

and returns the 8503B Opnon 001 to LOCA[

mode. Once the LOCAL pushbutton switch is |

pressed, the 8503B Option 001 wrll remain in

LOCAL mode until programmed to REMote

by the operator.

REM Indicator. Functional
struments with Option 001. The REM indicator
" is on when the 8503B Option 001 is in REMote

mode. In the REM Mode, the transfer switch

'(FORWARD/REVERSE) is controlled by the |

cakulator rather than the SPARAMETER
SELECT switch @) .

P‘ORT 2. The device under test is conencted
directly or indirectly (through special cables or
 fixtures) to PORT 2 (or PORT 1 o, or both
test port @) 2nd €)) ). PORT 2 adjusts lateral-

ly to allow for slightly different port §pacing of

test fixtures.

only in in-

Figu're 3-1. Front and Rear Panel Controls, Connectors, and Indicators (2 of 3)
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damago to lnstrumonl may rosult

“° " FRONTAND REAR PANEL FEATURES

{ CAUTIQN -

Do not oxcud 426 dtm. or aq Vde
maximum Input to 'PORT 10r PORT 2.

If-these levels are: ercndod\ sovoro

\
N

S PARAMETER SELECT Swltch Seleets s-
parameters to be measured (FORWARD direc-

o tlon,pr REVER‘SE_dlrectlon) Y

) v
t
Y .
f )

\“

‘applied to.the 85038 through the LINE OFF-
ON swntch@ (ON Posmon) and the +5 Vdc
power supply is: provndmg + 5 volts. 3

LINE bFF on Swltch In the QN position.
. (right Sld\, of switch pressed) ac power is ap-

’*'phed to ‘the 85038 and the LINE ON in-

dwator@hghts ln the OFF posmon (left side |

of switch pressed), no ac power is applled to the
8503B through the LINE OFF-ON swnr‘h and
the LlNE ON mdlcatorm is not hghted

HP-IB Connector A10J3. The rear-panel HP-
IB conrector is functional only in instruments
with Optidﬁ 001. This‘v‘:co'nnecr’pr provides for
connection of cable (HP 10631A) from 8503B

~ Option 001 to other HP-IB instruments. L

SIGNAL PROCESSOR INTERCONNECT
Conmctor A10J2. Provides an interface bet-
- ween 'the 8503B and the 8505A Signal Pro-
Cessor. Wnth the Signal Processor Interconnect
Cable (HP Part Number 88503-60005) con-

LINE- ON lndlcator nghts when ac power is

.”

. icAuTioN

 nected properly, the 8505A *‘remembers’ the
settings and calibrations of the 8503B to pro-

vide current and stored information .on the
8505A CRT display.

PORT BIAS 1 BNC Connector. Provides for

dc bias.to PORT 1 . . The dc spurce applied

at this connector is used to basis device under

test connected to PORT 1.

CAUTION

" Do not exceed 30 Vdc or 500 mA max-

imum input to PORT BIAS connector.
If these levels are exceeded, damage
to the lpstmmom may resuit.

Port BIAS 2BNC Connector.  Provides for
~dc bias to PORT 2 ° The dc source applied

at this connector is used to bias devi)ce under
test connected to PORT 2. .

I

Do nnt exceed 30 Vdc or 500 mA max-
imum input to PORT BIAS connector.
If these levels are exceeded, damage
1o the instrument may resuit.

Power Line Module FL1 and Fuse F1. Line
Voltage Selector PC board allows selection of
100, 120, 220, or 240 VAC OPERATION. In-
structions |for‘line voltage selection and chang-
ing fuses are given in Section 11.

34

| Figure 3-1. Front and Rear Panel Controls, Connectors, and Indicators (3 of 3)




Model 8503B

Operation -
OPERATOR'S CHECKS | .
2. Set 8505SA and 8503B LINE swntches@ and@ to ON. On 8505A LED displays
should light. On 8503B, LINE ON mdacator@ should light.
3. 'Set 8505A controls as follows: *
Source/Converter: | 4
OUTPUT LEVEL dBm @ .................... =10 | |
"OUTPUT LEVEL Vernier @ ...................... el 0 - :
INPUT LEVEL dBm MAX @ ......0...ee A -10
Frequency Comrol
RANGFMHz@...;' ........ SRR 5— 1300
MODE@ ...t RRTT LIN FULL
WIDTH@ .................ooontn .....START/STOP | | ‘
~ SCAN TIME SEC @ ........... e 1 — .0l Co
 TRIGGER@ ................ e, AUTO ‘ \
- MARKERS Switch @ ...... R !
MARKER | ... Mid-Range
START FREQUENCY Q ........ R evieei 0 MHz | ‘
STOP FREQUENCY @) .................. ..... 1300 MHz :
Signal Processc;r: | i
. Channel I: . | ‘ ’
ineuT @ .. T . e e A/R
"MODE@ .......... ST e eerieieeiiee . MAG
SCALEDIV@ ... oo, R | dB
- Channel 2:
INPUT -0 ....... S S AR
MODE@ ........... SRR . PHASE
SCALE/DIV m ....... [ e, 90 DEG
‘Electrical Length:
INPUT @) ... A
MODE@ ... X10
4. Set8503B S-PARAMETER SELECT switch @) to FORWARD.

Figlure 3-2. Operator’s Checks (20f 5)
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- ~ Model 8503B - o | o | | .‘ ” | L Operation

10.

11,

OPERATOR S CHECKS

L lNE POSN pushbutton again to remove reference lines.

On 8505A Signal Processor, press LENGTH pushbuttons and adjust VERNIFR A
control 0 to dlsplay a honzontal trace of phase on CRT‘

-On 8505A Slgnal Processor press DISPLAY MKR then ZRO for Channel 1 and

Channel 2. The CRT display should be similar to that shown below

Waveform Showing Magnitude and Phase of S,,

On 8505A  Signal P.ocessor, set Channel | and Channel 2 INPUT
switchesm and m to B/R and set Electrical Length INPUT switch @to B.
On 8503B, set S-PARAMETER SELECT switch ‘ to REVERSE.

On 8505A Signal Processor, press LENGTH Pushbuttons and adjust VERNIER B

control 0 to dnsplay a horizontal trace of phase on CRT ‘

On 8505A Signal Processor, press DISPLAY MKR then ZRO for Channel 1 and

‘Channel 2. The waveform on the CRT display should be similar to that shown below.

- On 85G5A CRT display, press REF LINE POSN pushbutton 0 AdJust CH1land
CH2 controls 0 and @ until traces are positioned to center of screen. Press REF

Figure 3-2. Operator’s Checks (3 of 5)
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Operation _ - | | " S Model 8503B *,

13. On 8505A Signal Processor, press LENGTH pushbuttons and adjust VERNIER B:

OPERATOR'S CHECKS

Waveform Showing Magnitude and Phase of S, ,

12. Connect thru line (HP 8120—2408*) from PORT 1 to PORT 2 of 8503B.
S-PARAMETER SELECT switch @ to FORWARD.

control @ to dlsplay a honzontal trace of phase on CRT o

14. On 8505A Signal Processor,- press DISPLAY MKR then ZRO for Channel 1 and
Channel 2. The CRT display should be similar to that shown below.

Wave-fo,rm.Showing Magnitude and Phase of S,

L2

* Cable is part of HP Model 11857B Test Port Extender Cable Set.

3-8

- Figure 32 Operator’s Checks (4 of 5)
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Model 8503B

Operation

1.

16.

17.

18,

On 8505A Slgnal

' OPERATOR'S CHECKS

Processor, set Channel 1 and Channel 2 INPUT

swrtches 0 and 0 to A/R Set Electncal Length INPUT swuch Q to A.

On 8503B set S-PARAMETER SELECT switch @ to REVERSE.

,On 8505A Signal Processor, press LENGTH pushbuttons and adjust VERNIFR A

control @ to display a horizontal trace of phase on CRT °

On 8505A Slgnal Processor, press DISPLAY MKR then ZRO Channel 1 and Channel

2. The CRT display should be similar to that shown bs’low

5

Waveform Showmg Magmtude and*"l’(hase of S,

N

Figure 3-2. Operator’s Checks (5 of 5)
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‘Operation

&

Model 8503B

L . |

m

PORT

R BIASH

‘)

PORT !

ROBIAST A

PORT

{

REVERSE O

|
1
|
|
i
!
t
|
t
|
I
|
1
|
!

FORWARD Oe- -

PORTS RF, A, B, R = 50 Ohm
PORTS 1, 2 = 76 Ohm

PORT 2

PORT
BIAS 2

REVERSE O - -
. " FORWARD O

PORTS RF, A, B, R'= 50 Ohm
PORTS 1, 2 = 75 Ohm

REVERSE O N\ REVERSE O - - A
PORT ~ | PORT B
FORWARD O=a- - - 4 BIAS 2 FORWARD O BIAS ; .
PORTS RF, A, B, R = 560 Ohm PORTS RF, A, B, R = 50 Ohm o ‘
PORTS 1, 2 = 75 Ohm PORTS 1, 2= 75 Ohm / "
, ‘ [ e
+
/
. /
'S Pfj/RT
S PORT \ WRT
21 R BIAS1 A 22 P BIAST A
.} - PAD
’ <1
N
: . AF

) PORT 2

PORT B
BIAS 2

3-10

Figure 3-3. RF Signal Path
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Model 8503B

‘Operation.

RF [

OUTPUT

RF

P

) . RO : By
I g by '

obEnAtms msmucnbNS-"

AMPLIFIER MEASUREMENT
LOCAL OPERATION

usmonxmwzsn | | " { CAUTION

DO NOT attempt to connect a 50-ohm
connector to a 75-ohm output port. In ad-
dition to introducing a mismatch,. you
| ‘ ~ will very likely damage lho port connec-
X | ‘ - tor assembly.

#5038
S-PARAMETER
TEST SET

tnme

PORT !

75 AMPLIFIER . 750 ;
INPUT OUTPUT ‘

'PORT 2

'BEFORE CONNECTING LINE POWER TO THIS INSTRU-

MENT mako sure all line-powere” devices connected to
this Instmmom are connocted to tho protective (earth)

ground.

BEFORE SWITCHING ON THIS INSTRUMENT Make sure

line power (mains) plug is connected to a three- conductor

line power outlet that has a protectlvo (earth) ground.
(Grounding one conductor of a two conductor outlet Is not R
sufficient.) o

. Connect cables as described i in Sectlon I
Set 8505A and 8503B LlNE switches to ON and allow at least 3 minutes warm- up

Set 8503B controls as follOWs:

Source/Converter
 OUTPUTLEVELABMm. ............ e . =20
OUTPUT LEVEL Vernier ........... e S 0o
INPUY LEVELABMMAX. . ... -10 .

Figure 3-4. Ampliﬁer Measurement Local Operation (1 of 3)

3-11




-4,

. With ww\ P()Rr 1-and PORT 2

b. On 8505A CRT dlsplay depress REF LlNE POSN pushbutton Adjust CH 1 and -

N On SSOSA Slt,n.tl PI’OLtSSOI set Chainel | MODb switch to PHASE. Disconnect

Operation = Model 8503B
| | OPERATHNG msmucnous] o
A * AMPLIFIER MEASUREMENT
g | LOCAL OPERATION
b Fr'eqdency Control: ./ - . o
5 Ry RANGE MHz e e Desned frequency range
. MODE............. e L e LIN EXPAND . /
) WIDTH .... ..o, I ivvvv..... START/STOP I |
SCAN TIME SEC ............. [P oo =01 |
"VERNIER ... ... 0 Fully Countcrduckwme
TRIGGER R ERRTEREEEEREE . AUTO
- MARKE RS SWICh oo I
MARKER D oo Mid-Range
START F RH)UI NCY oo Lowest trequency desired
STOP I*RL()U[*N(‘Y. R ng:,hest trequem,y desmd ,
LN Signal Processor:
" | ‘Channel I
f INPU T T T T R A/R
COMODE MAG
‘SCAL I/I)IV .......................................... 10 dB:
Channel 2: : o | |
MODE ....0....... B Y I ()FF
. FILL!ling I cn’gth;"
INPUT .......... e e R a A
M()I)[: o SACAEERLERREES el e L X10
| {n measure pal.unc er S.. of thc amplmu (mpul |Lﬂulmn characteristic) pl()LLCd as

follows:
open (amplifier not connected), set

S l’/\Rﬁ\M! Fl~R SH EC I swmh to FORWARD.

CH 2 controls until’ traces are positioned to center of screen. Press REF LINE
POSN pushbutton ngam to return syqtem to normal opemtlon |

c. Press (_hanm.l 1 I)ISPLAY MKR then ZRO pushbuttons to. pl.m markcr on
| utucnu Imc and 1 zero digital uadoul ,

d. (onnect umplmcr as s‘hown in test s'ctup'

Set MARKER I to dum.d mcasuucmcnt Ircqucncy or frequencies and Ide thc
| mag,mtudc valm(s) from Chdnncl 1 MKR digital readout.

g7

amplifier from 8503B test ports.

+ Figure 3-4. ‘Avmp'ltl'ﬁer Measurement Local Operation (2 of 3)




' Model 8503B

- Operation

6.
| gam) proceed as foIIows

o /
OPERATING INSTRUCTIONS
AMPLIFIER MEASUREMENT
, LOCAL OPERATION

g. ' On 8505A Signal Processor press LENGTH pushbuttons and adjust VERMER ,
A control to dtsplay a horizontal trace on the CRT.

h. Set 8505A Chdnnel 2 SCALF’D'V swrtch to 5 DEG and leadjust LENGTH and.
‘VERNIER A control, if necessary, to posmon average slope ot trace pamlkl to
honzont.tl grattcule Imes

i Ref.,onnectvamphﬁer as shown in test ‘setup. )

j. Set MARKER I to desired frequency or frequenuu and read the phase value(s)
o from Channel | MKR digital readout.’ :
To measure parameter S, , of the amphfrer (reverse transmission charactenstrc), set

' 8503B S-PARAMETER SELECT switch to REVERSE and disconnect amplifier from

85038 test ports. Connect through line (HP 8120-3408 cable) from PORT 1 to PORT 2
- and perform steps 1 through 3 and steps 4b through 4. |

To measure parameter S21 of the amplifier (forward transmission Lhdlddutsllk's:

b

NOTE

it ampltﬂer gain is greater than 30 dB, reduce RF input to
avoid measurement error due to srgnal compressron

Perform steps l through 3, except set Channel 1 INPUT switch to B/ R and set
Electrical Length INPUT switch to B. Set S-PARAMETER SELECT switch to

- FORWARD and connect through line (HP 8120-3408 cable) from PORT 1 to

PORT 2.

Perform steps 4b through 4J

To measure pardmeter S22 ofthe ampilifier (output reflection character |st|c) p! oucd
as follows:

o a.

C.

Perform steps | through 3 except set Channel l INPUT swuch to B/R and set
Electrical Length INPUT switch to B.

Set 8503B S-PARAMETER SELECT switc): to REVERSE and disconnect
amphher from test ports. | :

Perform steps 4b through 4]

Figure 3-4. 'Ampliﬁér' Measurement Local Operation (3 of 3)

"
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IOpe'r‘gt,ion'

Model 8503B

Operation:

HP-IB OPTION 001
REMOTE OPERATION

: Capability

 The, 85038 Option 00i with Hewlett P‘mkard lntelface Bus allows remote progmmmmb ol

the S-PARAMETER SELECT switch.

i WARNING I -
In the following procedure, the ms*rument’stop cover must
be removed. Before removing top cover, disconnect all
power from 8503B. DO NOT RECONNECT POWER UNTIL
- TOP COVER HAS BEEN REINSTALLED.

- HP IB Assembly A8 in the 8503B Option. 001 contains a switch ABSW1 which must be set
| for the proper Listen/Talk address. |

,/

- The pfeset ASCII address code for the test set is:

" DECIMAL

- ASCII EQUIVALENT
TALK = T 20 .

LISTEN = 4 20

The hve digit bmary addrcss code for the test set is then 10100. The decimal eqmvalmt of

this five-bit binary number is 20. Switch A8SWI ‘consists of seven miniature tO‘_;ycS They

. are preset to the five-digit binary number as shown below.

by by b3 b4 b5 6 7

LOGIC “1”

n O a oy
* D ‘l = L LOGIC “@”
B - M | |
s s
B B

Switch positions 6 and 7 not used.

314

. Figure 3-5. HPIB 5ption 001 Remote Operation (1 of 5)




| Model 8503B I o - . Operation

T ~ OPERATING INSTRUCTIONS .

L . HP-IB OPTION 001
f~ | . REMOTE OPERATION

If some othcr address code is desired. refer to Table 3- 3 t()n uoss-rclelcnu, hctwcen ASCII
LOdC five-bit bll‘ldly equivalent, and dcunml equivalent. ,

- '9_830A/B CALCULATOR:

For the Model 9830A or B Calculator, the program format for addressing the test set is
as follows: ‘ o

Tuble 5-1. l*klc.'i())’,t’ Set Address Codes, (9830A/B)

| INSTRUMENT ~ ° - TALK LISTEN
9830A/B Calculator v e 5 '
85038 Test Set o | T ' 4

To program thc S- Pdmrmtu Select Swmh to uthcn FORWARD  *1 7 or REVERSL
“2 77 use the iollowmg tommt ‘ ‘

e N B ~ 100CMD “'?U4 ” “I,’_’ Commauands unlisten. then calculator
| ‘ : talk and test set listen. Then it com-

mands the test set switch td position
“1™ FORWARD. (RLVhRSL IS

(e ] ”')

—

To “"LEARN™ the state of the §S- Pammelu Selector switch, the tollowing program may be
used: |

J .

10 CMD “7U4™ | Procedure to
20 FORMAT 3B | “GO to local” |
.30 OUTPUT (13, ”0)”5() | 5]'2;; |

40 CMD “'?TS” | ] Commands the calculator to take
50 ENTER (13.%)T the switch position data from the

| ' J test set and store it in *T.7 - v
60" PRINTT - " Print the position of the Test Set

S-Parameter Select switch stored in -
| | | " “T.” 1”7 is FORWARD and **27 is. | \ |
70 END .~ REVERSE. . | | | L

Figure 3-5. HP-IB Option 001 Remote Operation (20f 5) | .
. 3.15




Operaion . . o S " Model 8503B

" OPERATING INSTRUCTIONS

HP-IB OPTION 001 e
REMOTE OPERATION ~

9825A CALCULATOR: = : \,
For Mode_l,y 9825A Calculator, the program tformat for addressing the test set is as follows:

Table 3-2. Factory Set Address Codes, 95254

: o " HP-IB Decumal Equnv o
. . ' ‘ Interface - of 5-Bit o
| Instrument o ~ Select Code Bmary Number

. e
[Conll] e s—————— rn

. I LI RS T K

To prog,ram thc hE P.mlmctc Selcu Swmh to mther !*()RWARD ‘*"CI;.‘*,.’,’ or RE Vk RSE
27 use the tollowing, tornmt

To LhARN” the, st.m o! the S P.lrdmcter Sele&tm switch, usc ilu tollowmgr pmgn am:
S e e e i -

R . ‘sx ,y.,]r

. S lkl”7’0 iR ST LG (on‘.vm.lmlw 8503B 10"0 t() luml o C

: 't'c’d "’7’20; l, G (omm.mds the m!ul!.nm to I'L‘ud thc ' SR
' T R ) ;;4.,?";}. pos.non of the FOR'/ARD/REVERSE
2 ) i -switch inthe test set and store the
" switch number (1 or 2)in T.
R [t :

2: prtT w0 TR Commands the caleulator to print

316 I

8503B Test Set A TN R

wrt 720, 17 . - Commands the calculator to “write™”
R I et S L AT to.:the tekt\sct a. comnmnd to sct thet S
' TN VP A O A R R » Co A
i FORWARD/RLV[RS[: switch to |
| | S ‘ position 1" (FORWARD). Position
e - | \ - "27is REVERSE. S -
ity TR R P ORTRRN : STV [
(4 "i-)/ ST I ,l i |\ sy o A ?."'-r-' :

the switch position stored in 2T . &
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Model 8503B . ' SR ©  Operation

(. .- OPERATING INSTRUCTIONS
| | b " HP-IBOPTION 001
- | " REMOTE OPERATION
HP-IB om—:nmou TEST:

To check that the test set FORWARD/RFVERSE switch is m.tually changing, the tollowmg,
procedure should be followed:

1. Connect the test Sel to the 8505/\‘ network analyzer in a normal setup with nothing
connected to port 1 and 2 of the test set. Set 8505A Channel 1:INPUT switch to
“A" and set the power output t'rom source to 20 dBm.

19

Command the test set switch to go to “FORWARD” position.

a. For Model 9830A/B Calculator: | | o '
CMD *7U4 " =17 ‘ . :

b.  For Model 9825A Caleulator:
wrt 720. “I"

RPN - 3. Venly that the “A” SI&,l]dl dl'spld}’td on the 8505A CRT is ?9 dBm £5.50 dB. Set the
| IR 8505A Channel 1 INPUT switch to “B” The signal should be at —-130 dBm i25 dB
e » - nonse level). |

. 4. Command the test set switch to go to “REVERSE™ position.
a. ‘For Model 983()/\/!3 Calculator:
("M,D N4 0t 2m
| h)r Model 9825A.C alunlutox
wrt 720, 2"
s verity lh.nt the: “B" displayed on the 8505A CRT is 39 dBm 5.5 dB. Set the 8505A
Channel 1, INPUT sthch to “A” The signal should be at —130 dBm +25 dB (noise
. level) s ;
» v)
; L
_. ~\*| ?» |
SR R \
i
/ y
ny " Figure 3-5. HP-IB Optior: 001 Remote Operation (4.0f 5) . PR E
p . N e .J'fu; o ' ) SN ’ :4%“2 ,“w/3'l7ﬁ?
- "‘r'l/j',' : '\’)’,, '}‘l"l




‘Operation Model 8503B
OPERATING INSTRUCTIONS
~ "HPIBOPTIONO01
' REMOTE OPERATION
Table 3-3. Talk an. Listen Addresses
Address Switches. Talk Listen | Decimal
Address Address | Equiv-
b, b, b, b} b, Character Character | alent
0 0 0 0 0 @ sp 0
0 0 0 0 ! A ! !
0 0 0 ! 0 3 & 2
0 0 0 ! N ¢ # 3
0 0 | 0 0 D $ 4
-0 0 | 0 | Ok % 5
0 0 | | 0 R & 0
0 - 0 N ! N G o 7
0 l 0 () 0 H ( 8
0 n 0 0 1 | ) )
0 ! 0 ! 0 l " 10
0 | ) | | K ¥ ¥
0 I | 0 0 1 , 12
0 l o 0 | M - 13
0 N | o 0 N . 14
0. | 1 | N 0 /- 15 -
l 0 0 0 0 p ] 16
| 0 0 0 - 0. | 17
PRESET Ny 0 0 ! 0 R R 18
. ADDRESS 1 0 0 1 1 3 19
—_— | beg o T 0 0 T 4 20
! 0 ! 0 | - 5 0
| 0 1 | 0 % 6 22
| 0 | ! | W 7 23
| l 0 0 0 X 8 24
,' | 0 0 | Y 9 25
| 1 0 | 0’ 7 2%
! | 0 | ! ] : 27
L | 1 0 0 \ < 28
1 | I 0 l 3! = 29
B | | 1 0 - > 30

318

Figure 3-5. HP-IB "Option. 001 Remote Operation (5 of 5)
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Model 8503B

 Performance Tests

)

. SECTIONW ‘
" PERFORMANCE TESTS o

41. INTRODUCTION

4-2. The procedures in this section test the elec-

trical performance of the instrument using the
specifications of Table 1-1 as the performance

standards. All tests can be performed without ac-

cess to the interior of the instrument. A simpler
test is included in Section II under Incoming In-
spection Test. - |

4-3. The performance test procedures must be

performed in the sequence given, since some pro- -

cedures rely on satisfactory test results in forego-
ing steps. If a test measurement i slightly out of

tolerance, or if a function fails to operate, perform

the troubleshooting procedures in Section VIII.

44. EQUIPMENT REQUIRED

4-5. Equipment requi‘red for the performance
tests is listed in the table of Recommended Test
Equipment in Section I. Any equipment that

~ satisfies the critical specifications given in the table

may be substituted for the recommended model.

4-6. TEST RECORD

4-7. Results of the performance tests may be
tabulated on the Test Record at the end of the pro-
cedures. The Test Record lists all the tested
specifications and their acceptable limits. Test
results recorded at incoming inspection can be -
used for comparison in periodic maintenance,
troubleshooting, and after repairs.

' PERFORMANCE TESTS

CAUTION | K

DO NOT attembt to connect a 50-ohm: connector te a 75-ohm output port

In addition to introducing a mism=

‘port connector assembly.

‘ch, you will very likely damage the

NOTE | ,

' Allow one hour warm‘-up time for 8505A Network Analyzer befdre'beglnn-

| ing Performance Tests.
48. DIRECTIVITY TEST '
SPE‘CIFICATION:'
.Dircctivity: >40 dB
DESCRIPTION:

( .

DirectiVity is tested using the internal coupler to measure the reflection coefficient of a standard termina-
tion. The tesmination return loss is much 'gi}#gter than the directivity, therefore, the resultant measurement

is the approximate coupler directivity. 1

"The'Dir‘ectlivi"ty Te “'has been used for the Incoming Inspection Test. The test setup, equipment and pro-
cedures needed to test t.he dire.c_tivity specifica%ions are in Section 11, Figure 2-6, Incoming Inspection Test.

4-1
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PERFORMANCE TESTS

4-9. TRANSMISSION FREQUENCY RESPONSE TEST
SPECIFICATION: | | |

Transmiésidn Frequehci'/ Response (Sa;, Si2): *1 dB, ¢ l)2° from 0.5.to 1300 MHz (+ degrees speciﬁed’as |
deviation from Linear Phase). | ; '

DESCRIPTION:

The frequency response of the 8505A NetworkAnalyzerSyétém is first recorded with a greaée pencil on the CRT

display. The 8503B is connected and the transmission frequency response is superimposed over the reference

grease pencil trace. The difference in the two traces is the transmission frequency response of the 8503B.

CONFIGURATION A

NETWORK ANALYZER

RF
OUTPUT e
) B O

. a‘ B ’ | ‘ .

- ) 61 CM (24IN) | R

, S MATCHED L . ‘
COAXIAL CABLES '

500

POWER SPLITTER
500 |
TERMINATION

Figure 4-1. Transmission Frequency Response Test Setup (1 of 2) 1

‘4.-2l




~Mdcv,l,'e,]‘,,’:8!503B e Lo b o L ‘Performané‘fé;,_T ests
- in - ' PERFORMANCE TESTS
4-9. TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd) 3
' CONFIGURATIONB =~
' B , v \ -\\,\
o o  NETWORK ANALYZER | \
) '\\‘"‘\ ‘\‘ \
RE kY AU T ’
"OUTPUT e A N 3
| Lt p O G T == . ' “'\\
., R B ‘ L \' : N
o B U] G o
COAXIAL CABLES | ————e={ 500 TERMINATIONS | <
\ " H B  as038 | ﬂ ADAPTER
) : + R Aje] SPARAMETER TEST SET -
| — [ . 61 CM (24.IN)
| MATCHED
COAXIAL
| CABLES
. .V 500/160 PAD
.&% - - - Tt
Figure 4-1. Trd’nsmissi({n ,Jfre‘qzwncy Response Test Setup (2 ()j'?)
.EQUIPMENT:
~ Network Analyzer................ e i . . . ......HPB8505A
3-Way Power Splitter .. ......................... e ... HP 11850A
50€2 Type N Male Termination (2 required) ........ S . HP 909A Option 012
Matched Type N Male Coaxial Cable Kit. . . . . S .... HP11851A
502 /759 Minimum LossPad ........... P AP HP 11852A R
. Adapter, Type N Femdle to Type N Fenmle e e HP 1250-0777
PROCEDURE |
a. " Set 8505A controls as follows:
Sourcc/Converter D D
OUTPUT LEVEL dBm ........ e e -10
OUTPUT LEVEL Vernier ..........coiivniiiivnnnnnen. e e .0
INPUT LEVEL dBm MAX:.............ooenen RSP B T -10
4-3




Performimctt Tests o B N - ~ Model 8503B
PERFORMANCE TESTS
49, TRANSMISSION‘FREQUENCY ,RE,SPONSE TEST (Cont’'d)
" Frequency Control; | o | | |
RANGE MHz ......... PN e e 5 — 1300
MODE ......... e e ,..................-........;..LINFULL/
WIDTH ............. P e ... START/STOP |
SCAN TIME SEC ........ S RN e P e 1 — .1
VERNIER ................ e e S PR Fully clockwise
TRIGGER ................ et PR AUTO
MARKERS Switch ....... SO S S 1
MARKER | . e IR Mid-range
START FREQUENCY ... ..o e OMHz
STOP FREQUENCY ... ... PR 1300 MHz
- Signal Processor: ‘ - |
3 Channel 1: . o | ‘
INPUT .......... e B/R
MODE .......... S e TN ... MAG
- SCALE/DIV........ O PP I .... .2dB
Channel 2: . ' | :
INPUT. e e e B/R
MODE ........ [ PP S S ...... PHASE
SCALE/DIV ......... P SN T 90 DEG
Electrical Length: | . - |
INPUT ....... Ve e e e B
"MODE ............... e vee i O PR X10
Display Section: ' ‘
BW ottt ittt enenes st et .. 10kHz
VIDEOFILTER.................. e e e . OFF
- b, ‘Conneu equrpmenl as shown in Figure 4-1, Conhgurauon A | |
¢. On 8505A CRT dlsplay depress REF LlNE POSN pushbutlon AdjustCH 1 and Ch 2 controls until traces
are positioned to center of screen. Press REF LlNE POSN pushbutton again to return system to normal
opemtron -
d. On 8505A Signal Processor, set Channel 2 MODE switch to OFF.
e. To record the magnitude frequency response of the Network Ana!yzer plaee 8505A l*requeney |
control MARKER | on center &,raucule hne
(1) On the' 8505A press Channel 1 DISPLAY MKR then ZRO pushbuttons to place marlrer on
reference lme and to zero digital readout?
(2) Grease pencrl the trace on the CRTJII-“
! i ‘ }]/
.. To measure the transmrsswn magmtude frequency response of the 8503B, connect equrpment as
 shown in Figure 4-1, Configuration B, with 8503B PORT 1 connected to 8505A lNPUT B. Set 8503B.
S- PARAMETER SELECT switch to FORWARD
g. On 8505A, press Channel 1 REF OFFSET pushbuttons to center the dnsplay around the grease pencil
magmtude trace. .
44

¢
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v

RERFORMANCE TESTS

4-9. TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd)

h. ~Measure the maximum dlfterence between the grease pencil trace and the dlsplay trace (Figure 4 2 ) This
, measured value should be <*1 dB. !

1. Connect 8503B PORT 2to 8505A INPUT B and set S-PARAMETER SELECT switch to RE VERSE. Repeat
| steps g and h.

j.  To record the phdse frequency response of the Network Analyzer connect equrpment as shown in Fi igure
4- l Conflguratron A:

(1) Remove CRT grease pencil "traees from previous test.

(2) Set 8505A Slgnal Processor Channel 1 MODE switch to OFF and Channel 2 MODE switch to .
PHASE. | |

(3) On the 8505A Signal Processor, press the LENGTH pushb“’tlttons and adjust VERNIER B
control to display a horizontal trace on the CRT.

]

(4) On the 8505A Signal Processor Channel 2 press DISPLAY MKR then ZRO pushbuttons to place
| marker on reference line and to zero digital readout

(5) Set 8505A Signal Processor Channel 2 SCALE/D[V swnteh to 2 DEG Readjust LENGTH and
- VERNIER B control if necessary, to position average slope of trace parallel to horizontal
gratlcule lmes \

- (6) Grease p’encil the trace on the CRT.

~ GREASE PENCIL TRACE
DISPLAY TRACE

Figure 4-2. Transmission Frequené > Response Magnitude

4-5
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L ' 'PERFORMANCE TESTS

49, TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd)

k. To measure the transm"ission phase frequency response of the~8503B, connect equibment as shown in
Figure 4-1, Configuration B, with 8503B PORT 2 connected to 8505A INPUTB. .

. Set 8505A -Sigﬁal Processor Channel 2 SCALE/DIV sWitch‘to 90 DEG.

m. On 8505A Signal Processor press the LENGTH pushbuttons and adjust VERNIER B control to
- display a horizontal trace on the CRT. If necessary, press Channel 2 REF OFFSET Pushbuttons to
display horizontal trace. | : | |

"n. Set 8505A Signal Processor Channel 2-SCALE/DIV switch to 2 DEG. Readjust LENGTH and VERN-
IER B cont;‘ol, if necessary, to position average slope of trace parallel to horizontal graticule lines.

o. On the 8505A Signal Processor Channel 2, préss the REF OFFSET pushbuttons to center the display
around the grease pencil phase trace. | ‘ .

p. Measure the maximhm difference between the grease pencil trace and the display trace (Figure 4-3).
This measured value should be <#12°. -

'q. Connect 8503B PORT 1 to 8505A INPUT B and set S-PARAMETER SELECT switch 10
‘ FORWARD. Repeat steps n throughp. ,, | S | |

r. Remove 50-ohm terminations from 8503B Ports A and B.

GREASE PENCIL TRACE
NISPLAY TRACE

!

Figure 4-3. Transmission Frequency Response Phase

4-6
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PERFORMANCE TESTS

' 4:10. REFLECTION FREQUENCY REPONSE TEST -

'SPECIFICATION:

+2 dB, +20° from 0.5 to 1300 MHz

Reflection Frequency Response (S,1» Sy2):
S ~ +15° from 2 to 1300 MHz

DESCRIPTION:

The reflection frequency respohse of the 8505A Network Analyzer system is firs recorded with a grease
pencil on the CRT display. The 8503B is connected and the reflection frequency response is superimposed
over the reference grease pencil trace. The difference in the two traces is the reflection frequency response

of the 8503B.

CONFIGURATIONA -

NETWORK ANALYZER

RF
OUTPUT

k , . L4 . L4 . [ AN
’ RIA . :
— | 61 CM (24 INCH)

e MATCHED
COAXIAL CABLES

INPUT 5052
POWER SPLITTER

500
TERMINATION

| Figure 4-4. Reflection Frequency Response Test Setup (1 of 2)

47
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PERFORMANCE TESTS

\

4-10. REFLECTION FREQUENCY REPONSE TEST (Cont'd)

'CONFIGURATION B

Lo

NETWORK ANALYZER

OUTPUT | e ool ' !

1 4N '
61 C (2410} ADAPTER

MATCHED
- COAXIAL 3 85038
CABLES N\ S-PARAMETER
A'al  TESTSET

1] SHORT (MAGNITUDE)
' ,

- e = — QPEN (PHASE)

| . Figure 4-4. Reflection Frequency Response Test Setup ( 2 of 2)
EQUIPMENT: | |

‘Network Analyzer...... e e e e i HP 8505A
3-Way Power Splitter.. . ... COR S A e S HP 11850A
50Q Type N Male Termination .......... e e HP 909A Option 012
Matched Type N Male Coaxial CableKit...................... HP 11851A
75Q Type N Male Short. . ... P e HP 1250-1530*
Adapter, Type N Female to Type N Female e "HP 1250-0777

* Part.of HP 85036A 75 Type N Calibration Kit

' z'
PROCEDURE:

a.  Set 8505A controls as follows:

Source/Converter: | | \
~OUTPUT LEVELdBm ............... S F ~ 10
OUTPUT LEVEL Vernier ........... e FS 0
INPUT LEVEL dABm MAX . ... ... -10

4-8




w, |
Model 8503§‘. o . o o R Performance Tests
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£ 410. REFLECTION FREQUENCY REPONSE TEST (Cont'd)

- Frequency Control , L L | , o
'RANGE MHz .......... (R B A e 5 — 1300
MODE ............ e LINFULL
WIDTH ........ e e e ... START/STOP |
- SCAN TIME SEC ...... e e e =0
VERNIER ........... S S S . Fully clockwise
"TRIGGER ................ SR S T G AUTO
MARKERS Switch .......... e F AU 1
MARKER 1 ... i e P Mid-range
START FREQUENCY ... i P e 0 MHz
STOP FREQUENCY ........... T AP 1300 MHz

Signal Processor: - | ' o '
"Channel 1: | - s o
INPUT ... ... e e e e e . A/R
MODE ......... e P e MAG
SCALE/DIV ..........ccvnt. SR PP .5 dB
Channel 2:
INPUT o e e e e A/R
MODE .................... AP e PHASE
SCALE/DIV . o oot e e 90 DEG
Electrical Length: ' |
INPUT ... e e F oA

MODE ..... S, e e S - X10
Connect equipment as shown in Figure 4-4, Configuration A.
On 8505A CRT display', depress REF LINE POSN pushbut.ton. Adjust CH 1 and CH 2 controls until
‘traces are positioned to center of screen. Press REF LINE POSN pushbutton again to return system
- to normal operation. |

On 8505A Signal Processor, set Channel 2 MODE switch to OFF.

. To record the magnitude frequency response of the network Analyzer mo?e 8505A Frequency Control
MARKER 1 to approximately 650 MHz. |

(1) On the 8505A Signal Processdr, press DISPLAY MKR then ZRO pushbuttons to place marker
on reference line and to zero digital readout. | |

" (2) Grease pencil the trace on the CRT..

To measure the reflection magnitude frequency repsonse of the 8503B, connect equipment as shown

" in Figure 4-4, Configuration B, with 8503B port A connected to 8505A INPUT A. Connect short to

8503B PORT 1. Set S-PARAMETER SELECT switch tc FORWARD.

{

. \ ’ , . : ‘» - 4-{) .
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o

4-10 REFLECTION FREQUENCY HEPONSE TEST (Cont’d)

g

On 8505A Signal Processor, press Channel 1 REF OFFSET Pushbuttons to center the display around
the grease pencrl trace. . . . .

Measure the maximum difference between the grease pencil trace and the display trace (Figure 4-5). ThlS

- measured value should be < +2 dB for the entrre 0.5 to 1300 MHz frequency range.

. |

GREASE PENCIL TRACE

~ DISPLAY TRACE

Figure 4-5. Reflection Frequency Response Magnitude ”

" Connect 8503B port B to 8505A INPUT A and connect short to 85038 PORT 2. Set S-PARAMETER

SELECT switch to REVERSE.

Repeat steps g and h.

To record the phase frequency response of the. Network Analyzer for the full 0.5 to 1300 MHz

frequency range, connect equrpment as shown in Frgure 4-4, Configuration A:

(1) Remove C'?lT grease pencil trace from previous test and remove short from 8503B PORT 2.

(2) Set 8505A Signal Processor Chanriel | MODE switch to OFF and Channel 2 MODE switch to PHASE.

' (3) On the 8505A Signal Processor, press the LENGTH pushbuttons and adjust VERNIER A

~ control to drsplay a horizontal trace on the CRT. | g

- 4) Set 8505A Sig.: "l Processor Channel 2 SCALE/DIV switch to 5 DEG. Re-adjust length (with

'LENGTH pushbuttons) and VERNIER A control for a horizontal brace on the CRT.

410

)
Q

°
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4-10 REFLECTION FREQUENCY REPONSE TEST (Cont'd)

(3)

(6)

On the 8505A Signal Processor, press Channel 2 DlSPLAY MKR then ZRO pushbuttons to
place marker on reference line and to zero digital readout. Readjust LENGTH and VERNIER A

~ control, if necessary, to posmon average slope of trace parallel to honzontal gratlcule lines.

Grease pencnl the trace on thé CRT.

.  To measure the reflection phase frequency response of the 8503B, connect equipment as shown in

N

()

Q)
4)

GREASE PENCIL TRACE

" DISPLAY TRACE

Figure 4-4, Conflguratlon B, with 8503B port B connected to 8505A INPUT‘A and 8503B PORT 2
open. . | o )

m

r .

On 8505A Srgnal Processor, press the LENGTH Pushbutions and ad|ust VERNIER A control to
position average: SIOpe of trace pamllel to honzontal gratlcu!e lines. - |

On 8505A Slgnal Processor, presc Channel 2 MKR then ZRO pushbuttons

On 8505A Stgnal Processor press Channel 2 REF OFF"ET pushbuttons to center the dlsplay
around the grease pencil trace. - ‘ )

Measure the maximum difference between the greasc pencil trace and the dlsplay trace (hgure 4- 6).
This measured value should be <+20° for the 0.5 to 1300 MHz frequency range.

MAX DEG

i
)

- Figure 4-6. Reflection Frequén,cy Response Phase

4
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PERFORMANCE TESTS

4-10 REFLECTION FREQUENCY REPONSE TEST (Cont'd)

m. Connect 8503B port A to 8505A INPUT A. Set S- PARAMETER SELECT swntch 1o FC '{WARD With

85038 Port 1 open, repeat steps | (l) through | (4)

: To record the phase frequency response of the Network Analyzer for the 2 to 1390 MHz frequency range,

"
© . connect equrpment as shown in Figure 4-4, Configuration-A:
(1) Remove CRT grease pencnl trace from previous test.
\ (2) On 8505A Frequency Control set MODE switch to LIN EXPAND.
(3) Set 8505A Frequency Control START FREQUENCY to 2 MHz and STOP FREQUEN(‘Y to 1300
-MHz. | |
(4) Set 8505A Signal P.rocesser Channel 2 SCALE/DIV switch to 50 DEG.
(5) Repeat steps k (3) through (6). |
0. Tomeasure the reﬂectnon phase trequency response of the 8503B connect equnpment as shown in Figure 4-4,
Conﬁgurauon B with. 8503B port A connected to 8505A INPUT A and 8503B PORT | open. Set
S- PARAMETFR SELECT switch to FORWARD.
: (l) Repeat steps 1 (1) through | (3)
(2) 'Measure the maximum difference betwecn the grease penul trace and the display trace (Figure 4-6).
_This raeasured value should be <+15° for the g to 1300 MHz frequency range.
(3) - Connect 85038 port B to 8505A !NPUT A. Set S- PARAMETER SELECT swntch to REVERSE and
B repeat sieps 1 (1) through | (3) "
S(4) Measurf- the maximum difference between the grease pencn! trace and tiie dlsplay traee This measured
| " value should be <=+ 15° (2 to 1300 MHz).
(5) : Remove grease pencil trace‘from CRT .
i
4-11. TEST PORT OPEN/SHORT RATIO TEST
'SPECIFICATION:

Test Port 1 and 2 Open/Short Rat'io:

<+0.9 dB Mag and <27.5° 1"hase from 2 to 1300 MHz
<:tl 25 dB Mag and <+10 Phase from 0.5t02 MHz |

4-12
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41i. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

DESCRIPTION:

Magnitude open/short ratio and Phase open/short ratio for frequencies above. 2 MHz are measured using
the reflections generated by a short through z 6-ft. coaxial cable which is connected to the 8503B PORT 1
or PORT 2. Peak-to-peak readings are taken from the CRT trace. The effect of the return loss of the cable
used is then accounted for to determine the actual open/short ration. To.compensate for the added line
length on the 8503B Test port, a 12-ft. coaxial cable is connected from 8503B port R to 8505A INPUT R.
For frequencies below 2 MHz, PORT 1 or PORT 2 is directly shorted, then opened, and this ratio is read
directly from the CRT trace. g | g ' .

¢

J
.CONFlGURATlON A ‘ -
(Frequency Range: 2 — 1300 MHz) *;
/
METWORK ANALYZER
R
~ouTRuT | o
P J ’
61 CM (24-IN) R
COAXIAL CABLE V24T noTE
' g o
E* 12 FT CABLE CONSISTS OF ONE
AN \ 85038 HP 11500A AND ONE HP T1501A

! 1 SPARAMETER ~ CONNECTED TOGETHER.
alals TEST SET .

—— —_ .

RF

| - 750
PORT2 | GFTTESTCABLE . TYPEN
| [ ~ FEMALE SHORT
- Ot} 1)
CABLE 8120-2409 | 7
 PARTOFWP11857B SRR
TEST PORT EXTENSION eerr
CABLE SET
PART OF HP 11857C VEST PORT
|  EXTENSION CABLE SET

Figure 4-7 Test Port Open /Short Ratio Test (1of2) ' -

/
/
-~/

// :
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.‘ 4-11 TEST PORT OPEN/SHORT RATIO TEST (Cont’d)

CONFIGURATION B
'.""(Fraquency Range 0.5 -2 MHz)

g usmnnx ANALYZER .

L O() 300» |

) P @ O () - - ws]

61 CM (24.IN)

T . - COAXIAL
‘{ CABLES
1 1 85038

T 1 1 SPARAMETER
L S RlAlED TEST SET
| | RF : N
© O -,
] 15Q TYPEN
PORTY | PORT2 | 4 &%‘hﬁ
' | R —]
' (DIRECT CONNECTION)

Figure 4-7. Test Port Open /Shoft Ratio Test (2 of 2)
j EQUIPMENT o | |

NetworkAnalyzer..‘.» .........

75Q Type NFemaleShort................. e HP 1250-1531*
75QType NMaleShort. ............. e PO . HP 1250-1530*

N 2-Ft ‘Coaxial Cable, Type RF-59 with
75-ohm Type N male connector on one
end and 75’ohm Type N femaie connector

~onotherend...........coovuvinn. e e .. HP 8120-2409**

s 2 Ft. Coaxial Cable, Type TRF-59 with
75-ohm Type N male connector on one
" end and 75-ohm GR- 2900 connector on

otherend(Zrequnred)..............; ..... PR P

6-Ft. Coaxial Cable, Typz RG-214 (50%2) wnth
| Type N male connector on each end - -
(2 required) . .. .. S T e e
. ,11;24 Inch 50-Ohim Coaxwl Cab!e wnth Type N R
A " : male connegtor on each end (3 matched o
cables requnred) ....... A e Ve

" Part of HP HSSSA 75-ohm Type N Accessory Klt
“"' Part of 1 1857B 75 ohm l‘est Port Extender Cable Set

HP 11857C
HP 11500A

HP 11851A
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411. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)
'PROCEDURE: S

~a.  Set 8505A ‘comr(‘)ls.as' follows:

Source/Converter: - s | ) o
OUTPUT LEVELdBm ...... e edae e e PR .. —10
OUTPUT LEVEL Vernier ........ P e e 0
INPUT LEVEL dBm MAX .. ............. e ear e ~10
Frequency Control: | : | . | |
RANGEMHz ..o e e .5 — 1300
"MODE....... SN e e [ LIN EXPAND
"WIDTH ,........ [ J AR START/STOP 1|
SCANTIMESEC .......ooviivvnn e e e 1 —.1
VERNIER ..........coveiens T Fully clockwise
TRIGGER ..........coiiient e e i AUTO
START FREQUENCY ....... S R 1000 MHz .
STOP FREQUENCY ... e 1300 MHz
~ MARKER! .......... e S ...... Mid-range
Signal Processor: *
Channel 1. | o 4 :
: ~ INPUT .....0........ S AT A/R
S ; MODE .......... T RS MAG -
: SCALEDIV ............. T SR AP ... .5dB
- Channel 2: | ‘ - |
INPUT ... o e e PP .... AR
MODE ............ F PO PN S .. PHASE
SCALE/DIV ... e e .. 90° DEG
Electrical Length: | |
CINPUT e e P e A
" MODE ... [T e L XIe

b. . Connect equipment as shown in Figure 4-7, Configurétion A with 8503B port A connected 1o 8505A
' INPUT A, and 6-ft. coaxial cable (75-ohm) and short connected to PORT 1. Set S-PARAMETER -
SELECT switch to FORWARD. = . | :

c.  On8505A CRT display, depress REF LINE POSN pﬁéhbutton. »Adjust-CH 1 and CH 2 controls until traces
| are positioned to center of screen. Press REF LINE POSN pushbutton again to return system to normal
operation. | - | ‘

d. On 8505A Signai Processor, set Chanhel 2 ‘MODE switéh'to OFF.

e Tomeasure the test port open/shor magnitude ratio, move 8505A Frequency Control MARKER 1 to upper
't’ S ~ peak where maximum separation between upper and lower peaks occur. S

e L
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(1) On the 8505A Signal Processor Channel 1, press DISPLAY MKR then ZRO pushbuttons to place
 marker on reference line and to zero digital readout. o .

'PERFORMANCE TESTS |

411. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

(2) . Set MARKER 1 to corresponding lower peak (see Figure 4-8) and record peak-to-peak variation
‘indicated on Channel 1 MKR digital readout. - z

PORT 1 Magnitude: 2to 1300 MHz =___ __dB

o)

— UPPER PEAK
'MAX dB

CORRESPONDING

~ LOWER PEAK - |

Figure 4-8. Test Port Open/Short Ratio Magnitude, >2 MH:

NOTE
If peak-to-peak measurement is made in an area where there is some
slope, a corrected reading can be obtained by connecting two adjacent
upper peaks with a dotted line. Extend a vertical line v:p from the lower
peak until it intersects the dotted line. This constructed vertical line is the
averaged or corrected peak-to-peak measurement to be used (Figure 4-9).
Avoid making peak-to-peak measurements at extreme slope changes.

)

4-16
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411. TEST PORT OPEN/SHORT RATIO TEST (Contd)

0
)y

) , ' ) ) : o '

.Corrected

P-P
Measurement

&

Figure 4-9. Slope Peak-to-Peak Measurement

f.  Connect 8503B p,ort» B‘ty'o 8505A INPUT A and connect €-ft. coaxial cable (75-ohm) andshbrt 1o
| PORT 2. Set SSPARAMETER SELECT switch to REVﬁERSB. : L o

g. Repeat step e and record the results:

PORT‘2 Magrlitude: 2 to 1300 MHz = 4B

h. Calculate the actual maximum Open/shbrt fnagnit’ude ratio by dividing the measured values (recorded
in steps e and go or step m) by the reflection coeff icient: of the 6-foot test cable (Table 4-1, 1000 MHz
Column) as shown below: i -

MEASURED VALUEAB ___ _ ,cryAL GPEN/SHORT RATIO MAGNITUDE
REFLECTION COEFFICIENT S T
OF TEST CABLE |

The actual open/short ratio magnitude for 1090 to1300 MHz should be <1.8 dB (<:d.9 dB) for
both 8503B test ports (PORT 1 and PORT 2). | : |

3

i
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" 4-11. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

)

Table 4-1 . Reflection Coeficient (p) of Coaxial Cable Used for 6-Ft. “Test” Cable |

| . 890 MHz . 1000 MHz
Cable Type " | pfor 12-Ft. pfor 12°Ft.
~ (out & back) | ~ (out & back)
TREF-59 - 091 0.88

i.  To measure the test port bpen/sho‘n phase ratio: |
) | Set 8505 A Signal Procéssor Channel | MODE switch to OFF and Channel 2 MODE switch toi PHASE.
(2) I‘On 85()5A Signal Processor channel 2 press DISPLAY MKR then ZRO pushbuttons.
(3) ‘On 8505A Signal Processor Electrical Length, press LENGTH pushbuttons and adjust VERNIER A
control to display a horizontal trace on the CRT. Set Channel 2 SCALE/DIV switch to 5 DEG. Press

DISPLAY MKR then ZRO pushbuttons and readjust LENGTH and VERNIER A control to position
average slope of trace parallel to horizontal graticule lines. -

.bﬂ'—-—

. (4) On 8505A Frequency Control, set MARKER | 10 u‘ppér peak where maximum separation between
upper and lower peaks occur. | . .

(5) On8505A Signal Processor Channel I, press DISPLAY MKR then ZRO pushbuttons to place marker
on reference line and to zero digital readout.

(6) Set MARKER 1 to corresponding lower peak (see Figure 4-10) and record peak-to-peak variation
"~ indicated on Channel I MKR digital readout. (See NOTE preceding Figure 4-9).

PORT 2 Phase: 2 to 1300 MHz = DEG

j.  Connect'8503B port A to 8505A INPUT A and connect 6-ft. coaxial cable (75-0hm) and short to
PORT 1. Set SSPARAMETER SELECT switch to FORWARD. Adjust 8505A Electrical Length con-

trols, if necessary, to position average slope of trace parallel to horizontal graticule lines.

k. Répeal steps i (4) through i (6) and record r‘es'ulls: : | . "

PORT | Phase:. 2 to 1300 MHz = DEG

4-18
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411. 'TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

UPPER PEAK

MAX DEG

CORRESPONDING
LOWER PEAK -

Figure 4-10. Test Port Open/Short Ratio Phase, >.’.‘ MH:

Calculate the actual maximum open/shbrt ratio phase by dividing the measured values (recorded in

Q

umn), or:

- steps i and k or step n) by the reflection coefficient of the 6-foot test cable (Table 4-1, 1000 MHz Col-

MEASURED VALUE DEG

REFLECTION COEFFICIENT
OF TEST CABLE -

The actual vopén/'shor,t phase ratio for 2 to, 1300 MHz should be <15° (<%7.5°) for both 8503A
test ports (PORT 1 and PORT 2).

= ACTUAL OPEN/SHORT PHASE RATiIO

4-19
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PERFORMANCE TESTS

4-11 TEST PORT OPEN/SHORT RATIO TEST (Cont’d)

m. To measure magmtude and phase open/short ratlos below 2 MHz, connect equipment. as shown in

Figure 4-7, Conf:guratlon B, with 8503B port A connected to 8505A INPUT A and both 8503B test
ports open. -

(1) Set 8505A Freque'\cy Control RANGE MHz switch to 5 — 13.
(2) Set 8505A Frequency Control START PREQUENCY to OO 50 and STOP FREQUENCY to 02. 00 :

(3) Set 8505A Signal Processor Channel 1 MODE switch to MAG and Channel 2 MODE switch to OFF.
Set 8503B S PARAMETER SELECT swnch to FORWARD

(4) On 8505A Slgnal Processor Channel 1, press MKR then ZRO pushbuttons to brm& trace to on-screen
position. | \

(5) On 8505A Frequency Control set MARKER I to begmmng of sweep on CRT.

0

(6) On 8505A Signal Processor Channel I, press MKR then ZRO pushbuttons to pla«.e mdrker on
reference line and to zero digital readout.

r.  To measure the test port open/short magnitude ratio between 0.5 to 2 MHz:

(1) Connect 75-ohm short directly to PORT1.

(2) 85038 Signal Processor Channel 1 MKR digital display should indicate <2.50 dB {< =+ 1.25 dB).

~(3) Connect 8503B port B to 8505A INPUT A and set S-PARAMETER SELECT switch to REVERSE. -
Press Channel | DISPLAY MKR then ZRO.

- (4) Connect 75-ohm short directly to PORT 2. 8505A Signal Processor Channei 1 MKR digiial
. display should indicate 2.50;18( + 1.25 dB). | ,

o. To measure the test port open/short phase ratio between 0.5 and 2 MHz:

(1) Remove short from PORT 2. .
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4-11. TEST PORT OPEN/SHORT RATIO TEST (Cont’ d) | |
| (2) Set 8505A Signal Processor Channel 1 MODE swnch to OFF and Channel 2MODE switch to PHASE
* (3) On 8505A Slgnal Processor, press LENGTH Fush buttons and. adjust VERNIER A comrol to
display a horizontal trace on the CRT. If necessary, change 8505A Signal processor Channel 2
SCALE/DIV switch to a lower sensitivity to posmon trace to a horizontal position. Return
SCALE/DIV switch to 5 DEG setting before going on with test.

(4) On 8505A Signal Pro»essor Channel 2, press DISPLAY MKR then ZRO then REF pushbultons

(5) On 8505A Srgnal Processor Channel 2, press REF OFFSFT Pushbuttons to indicate +180 DEG
on digital display.

(6) On 8505A Signal Processor Channel 2, press DISPLAY MKR pushbutton
(7) Connect 75-ohm short dlrectly.to PORT 2.

(8) Digital display should indicate <20° (<t IO°).

~ (9) Connect 8503B port A to 8505A INPU | A and remove short from PORT 2. Set S-PARAMETER
SELECT swnch to FORWARD | | ' |

- (10) On 8505A Signal Processor Channel 2, press DISPLAY MKR then ZRO to zero dlgltdl readout.
(11) Repeat steps o (3) through 0(6) o - r[ |
(lZ)"‘Connect‘ 75-ohm short direclly to PORT 1. -
(13) bigital ,display ,shoold indicate <20° (< +10°).

v

4-12. TEST PORT RETURN LOSS TEST
SPECIFICATION:

Test Port 1 and 2 Return Loss: =24 dB (<1.135 SWR)from 2 to 1300 MHz
>18dB (=<1.29 SWR)from 0.5 to 2 MHz

\
’

DESCRIPTION:

Perform the Dlrecuvrty (lncommg Inspection Test, Flgure 2 4) and the Test Port Open/Short Ratio Test
(Paragraph 4-11). These two tests confirm that PORT 1 and PORT 2 return loss of the 8503B is within
specification. If a more direct and accurate test is required for test port return loss, refer to the 85030A Ac-
curacy Enhancement Program (AIM) procedure for the method of making an error-corrected return loss

measurement. An 8542B Automatic Network Analyzer my also be used to make thrs measurement between
100 and 1300 MHz
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* PERFORMANCE TESTS
4-13. PORT RETURN LOSS TESTS
SPECIFICATIONS:
Refércnce and Return Ports (R, A, B):

~20 dB Return Loss (<1.22 SWR) from 0.5 to 2 MHz
=23 dB Return Loss (<1.15 SWR) from 2 to 1000 MHz
=20 dB Return Loss (<1.22 SWR) from. 100 to 1300 MHz

RF lhput Poﬁ: |
>20 dB Retum Loss (<1.22 SWR) from 0.5 to 1300 MHz
DESCRIPTION: |

The system is calibrated by shorting or opening the main line TEST Port of the Directional Coupler to
establish a 0 dB reference line on the CRT display. Ports R, A, B and RF of the 8503B are ir turn con-
nected in place of the short to the Dual Directional Coupler or Directional Bridge with all other ports ter-
minated in their characteristic impedances. The return loss is measured directly with the 850SA MARKER
digital display and the CRT trace. ‘When using this method to measure return loss, ambiguity due 1o
“‘imperfect’” directivity of the direcitonal device is introduced. The ambiguity of the measurement may be
as great as + 2 dB. If a more direct and accurate ‘est is required for port return loss, refer to the 85030A
Accuracy Enhancement Program (AIM) procedur: for the method of making an error-correct Return Loss
measurement. | \ ,

 CONFIGURATION A |
(Frequency Range: 100 — 1300 MH2z) NOTE
.. ‘ .THE TEST SETUP SHOWN IS FOR PORT R

RETURN LOSS MEASUREMENTS. FOR PORT A,
PORT B, AND RF INPUT PORT MEASUREMENTS,

500 THE SETUPS (CONFIGURATIONS A AND Bl ARE
TERMINATIONS IDENTICAL EXCEPT TMAT TME PORT 1O BE
’ MEASURED IS DIRECTLY CONNECTED TO THE

. ' NETWORK ANALYZER
e T T e e DUAL DIRECTIONAL COUPLER (CONFIGURA
TION A) OF THE DIRECTIONAL BRIOGE. (CON
FIGURATION B) WITH ALL OTHER PORTS TERM
INATED IN THEIR CHARACTERISTIC IMPEDAN
CES.

T - —
OUTPUT - | e I
: ﬁ T = -
. ﬂ A ' ‘ ’
-~ 61 CM (24-IN) -
- 61 L (241N ADAPTER, MALE TO MALE
CABLES
. 75.: TERMINATION
. (FEMALE)
} 75: TERMINATION

H 'DUAL DIRECTIONAL *

. COUPLER LL orest oy (MALE)

DIRECT CONNECTION

| | REFLECTED

< Figure 4-11. Port Return Loss Test Setup (1 of 2)
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"413. PORT RETURN LOSS TESTS (Cont'd)

o i)

!

- CONFIGURATIONB
(Frequency Range: 0.5 — 100 MH2)

. . ; 53
NETWORK ANALYZER ' TERMINATIONS

ADAPTER, MALE TO MALE

750 INATION
e m? 1

N l
i )
x{. )!I' ;’)';'

DIRECTIONAL . {752 TERMINATION

BRIDGE i ~ (MALE) - :i)“ Al
l ‘ - h = = <) SHORY ‘} L
500 © MRECT CONNECTION - ,. /,;;),-s,‘ ‘P
TERMINAIIDN - I
/ ADAPTERS (2) ' }

‘ 1250-1673

‘Figure 4-11. Port Return Loss Test Setup (2 of 2)

EQUIPMENT:
.‘NelworkAnalyzer...................................;....PIPSSOSA
Dual Directional Coupler .. ........ouoiniean e HP 778D
Directional Bridge . . . ....... AP . HP 8721A* =
3-Way Power Splitter. . ... ..o i HP 11850A
Short, 5092 TypeNFemale ... ... ..oovoiiinninn s HP 11511A
Termination, 502 Type N Male (4 required) ... .. e HP 909A Option 012
Termination, 75QTypeNMale .. ... HP 1250-1540**
Termination, 752 Type NNemale .. .............. e HP 1250-1541**
Adapter, 759 Type NMaleto TypeNMale . ............0... HP 1250-1528**
Adapter, 50Q Type N Male to BINC Male ‘ |
(required). . ... ..t HP 1250-1473***
Adapter, 502 Type N FemaletoBNCMale ............... HP 1250-1477***

*Part of HP | l652A Transmission/Refleclion Kit
** part of HP 85036A 75Q2Type N Calibration Kit
***part of HP 11854A SO2BNC Accessory Kit:

!
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- 413. PORT RETURN LOSS TESTS (Cont'd)
PROCEDURE: - |
"a. Set 8505A controls as follows:
Source/Converter: B - | |
OUTPUT LEVEL dBm ....... e e -10
OUTPUT LEVEL Vemier....... . e e SN e 0
INPUT LEVEL dBm MAX ...... S P N -10
. Frequeﬁqy Control: | . |
RANGE ............conn. I AT IO .5 — 1300
MODE ........... S S R LIN EXPAND
" WIDTH .......... N FE PP START/STOP 1
SCAN TIME SEC ...... e e P — .1
VERNIER ....... e e e Fully clockwise
TRIGGER ......... P S AUTO
MARKERS Switch ............... PR e 1
START FREQUENCY ... SR e 100 MHz
STOP FREQUENCY ....... e e U 1300 MHz
MARKER I..................oht e 1000 MHz
Signal Processor: - | |
. Channel 1: . : - ,
CINPUT .......... e U .. AR
MODE ...\t e T MAG .
'SCALE/DIV .............. P e 20.dB
Channel 2: | | | | |
- MCODE .............. S PO AU e OFF
Electrical Length: : . '
 MODE ......... JUT P TTe .....OFF

b.  Connect équipment as shown in Figure 4-11, Configuration A, with no connection to mainline TEST Port of
Directional Coupler. ' |

¢.  On 8505A display. depress REF LINE POSN Pushbutton. Adjust CH 1 control until trace is positioned to
~ center of screen. Press REF LINE POSN pushbutton again to return system to normal operation.

d.  Set 8505A Frequenéy Control MARKERS switch to 2.
‘¢, Place 8505A Frequency -Control MARKER 2 on center graticule line.
f.  To calibrate the system for return loss measurement, attach short directly to Dual Directional Coupler
mainline TEST Port.. On 8505A Signal Processor Channel 1, press DISPLAY MKR then ZRO

pushbuttons to place MARKER 2 on reference line and to zero digital readout.

¢

“‘4'-'24,. o |
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4-13. PORT RETURN LOSS TESTS (Cont’d) -

g. Tomeasure return loss for the f'requency' range 1000 to 1300 MHz:

(1) Remove sﬁoft A‘and -,‘conneci dual Directional Coupler directly to 8503B port R with all other
- 8503B ports terminated in their‘characteristic impedences. Lo

(2) Move 8505A Frequency Control MARKER 2 1o v.orst-case felurn loss between 100 and 1300
MHz as indicated on CRT (the point closest to calibration line to the right of MMA'RKER 1as
shown in Figure 4-12).‘ ;o \ : “

4

0 d8 REFERENCE

WORST-CASE
RETURN LOSS
MARKER2

1000 MHz MARKER 1

Figure 4-12.-Port Return Loss (1000 - 1300 MHz)

(3) Read worst-case return loss from 8505A Signal Processor Channel 1 digital display. The
indication should be 20 JB below the zero dB reference level for the frequency range 1000 to
1300 MHz. ' ‘ |

| h. To measure return loss for the frequency range 100 to 1000 MHz:

(1) Move‘8505A Frequency Control MARKER 2 control to worst-case return loss between 100 and
1000 MHz as indicated on CRT (the point closest to calibration line to left of MARKER'1 as
shown in Figure 4-13). .

(2) Read worst-case return loss from 8.505A.,Si‘gnal Processor Channel 1 digital display. The
" indication should he 23 dB'below the zero dB reference level for the freuency range 100 to 1000
MHz. | o
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A

~ PERFORMANCE TESTS

413. PORT RETURN LOSS TESTS (Cont'd) -

0'dB REFERENCE'

_WORST-CASE
RETURN LOSS
MARKER2

~ 1000 MHz MARKER 1

Fighh: 4-13, Port Ri’tuhszoss (100 - 1 000 MHi) |

i.  For port A and B return loss measurements form 100 MHz to 1300 MHz, repeat steps a through h
except directly connect the port being measured to the dual Directional Coupler with all other 8503B
" ports terminated in their characteristic impedances. " ‘ |

j. To determine return loss for the frequency range 2 to 100 MHz, connect equipment as shown in
Figure 4-11, Configuration B, with LOAD port on Directional Bridge shorted. Set 8505A Frequency
Control RANGE MHz switch t0 .5 — 130. Set START FREQUENCY to 2’ MHz and STOP FRE-
QUENCY 10 100 MHz. ‘ - | | . |

k. To calibrate system for return loss measurement:

(1) Set 8505A Frequency Control MARKERS switch to 1 and“se‘t MARKER l' to center graticule
| line. - ' . -

(2) . On 8505A Signal Processor Chhnnel, press DISPLAY MKR then ZRO pushbuttons to place 3
'MARKER 1 on reference line and to zero digital readout. -

. To measﬁre the return loss for 2 to 100 MHz:

(1). Remove short and connect 8503B port R to Directional Bridge LOAD port with all other 8503B
ports terminated. o : - , |

(2) Move 8505A Frequenty Control MARKER 1 10 worst-case rétum'-loss between 2 and 100 MHz
as indicated on CRT (the point closest to galibration line as shown in.,F_i'gure 4-14).

L8]
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" PERFORMANCE TESTS A

4-13. PORT RETURN LOSS TESTS (Cont’d)
0dB REFERElNCE..
WORST-CASE —
RETURN LOSS
Figure 4-14. PQri Return Loss (»2 — 100 MHz) ‘\
(3) Read worst-case return loss from 8505A Signal Processor Channel 1 digital display. The .
indication should be 23 dB below the zero dB reference level for the frequency range 2 to 100
"MHz. o - ‘ |
m. For port A and Port B ret\urn“ loss measurements from 2 MHz to 100 MHz, repeat step 1 except
connect the port being measured to Directional Bridge LOAD port with all other 8503B ports ter-
minated in their characteristic impedances. -
n.. To determine return loss for the frequency range 0.5t02 MHz:
| (1) Set 8505A Frequency Control RANGE MHz switch to .5 to 13. Set START FRI;QUENCY to 0.5
| MHz and STOP FREQUENCY to 2 MHz. Connect short to Directional Bridge LOAD port.
(2) Repeat steps k and | except that the indication should be >20 dB below the zero dB reference ievel
- for the frequency range 0.5 to 2 MHz (Figure 4-15). | '
- 0. 'For port A and port B return loss measurements, repeatw step 1, except connect the port b,&j'”ing
“measured to the Directional Bridge with all other 8503B ports terminated in their characteristic im-
pedances. | |
p.- For"RF port return loss measurement, repeat steps a.through f.
q. To measure return loss for the frequency range 100 to 1300 MHz:
) - R‘e'mO\"re short and connect Dual Direction}al Coubier directly to 8503B R)F port.

3
1
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- PERFORMANCE TESTS

Model 8503B

" 413.. PORT RETURN LOSS TESTS (Cont'd)

()

(3)

0 dB REFERENCE

WORST-CASE.
RETURN LOSS

Figure'4-1 5. Port Return I 0ss (0.5 — 2 MHz)

‘Move 8505A Frequency Control MARKER 2 to worst case return loss « indicated on CRT

~ (point closest to calibration ltne)

Read worst-case  return loss from 8‘30‘5 A\ Stgnal Processor Channel 1 digital dtsplay The
indication should be >20 dB below the zero dB rcference level for frequency range 100 to l‘lOO
MHz : SO e ,

To calibrate the system for return loss measurement from 0.5 to 100 MHz

Connect equrpment as shown in l*tgure 4 ll Conf:ouratlon B, with LOAD Port on Directonal
Bridge shorted. ,

On 8505A Frequency Control set RANGE MHz swntch to 5 — 130. Set START FREQUENCY -

~to 0.5 MHz and STOP FREQUENCY to lOO MHz.

l'-’

o

L
3)
@)

(1)

Set 8505A Frequency Control MARKERS sw1tch to l and set MARKER 1 to center gratrcule
line,

On 8505A Stgnal Processor press Channel 1 DISPLAY MKR then ZRO pushbuttons to place

| MARKER lon reference line and to zero dtgltal readout.

. ,' To measure return loss for 0. 5 to 100 MHz |

Remove short and connect 8503B RF pc “tto Dtrectronal Bndge LOAD Port with all other 8503B

ports termmated o ‘ . l oy




 Model8503B | Performance Test

' s PERFORMANCE TESTS ’
4 13. PORT RETURN LOSS TESTS (Cont’d)
2) Move 8505A Frequency Control MARKER | to worst-case return loss as mdlcated on L,RT
. /(pomt closest to callbranon line). o

(3) Read worst-case return loss from '8505A| Sig’nal Processor- Channel 1 digital display. The
~indication should be >20 dB below zero dB reference level for frequency range 0.5 to 100 MHz.
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Table 4-2. Model 8;5033 Performance Test Record (1 of 2)

Hewlett-Packard Model 8503B - Test Performed By:
. S-Parameter Test Set S
* Serial Number:. S Date:
| Pana. | L | Lower - Measured ' Upper
~ No. Deseription Limit Value  Limit
48, | DIRECTIVITY TEST
PORT 1 - - 40 dB _
PORT 2 | 40 dB

4-9. TRANSMISSiON FREQUENCY RESPONSE TEST

-~ Magnitude: o |

h. FORWARD (S;,) - | £1 dB
Phase: | |

. REVERSE{S,;) | o120
q.  FORWARD (S;}) o £127

410. | REFLECTION FREQUENCY RESPONSE TEST

Magnitude: | |

h.. FORWARD(S;,) | v 3y | +2dB
j.  REVERSE (S;;) | i | +2dB
Phase: 0.5 to 1300 MHz: | 1 |

1(4). REVERSE (S22) | | | +20°
m. FORWARD (S§,,) - | S £20°
Phase; 2 to 1300 MI1z: | |

'0(2). FORWARD (S,;) ‘ ' o 115°
0(4). REVERSE(S;2) | o I Y K

4-11. TEST PORT OPEN/SHORT RATIO TEST

Magnit‘ude,' 2 to" 1300 MHz:

" n. PORT! . . o - 1.8dB
o | ; o : o (+0.9 dB)
h. PORT2 : - ' | 1.84B
B A . | | (+0.9 dB)
‘Phase; 2.to 1300 MHz: | : | .
. -PORT i - | | ” - 15° |
; , : o N | (£7.5°) "I'
. PORT2 =~ . | _ C15e |
o | . , 1, o (£7.5°%)
o '4,30 . | o , ." | y




Model 8503B - E B  Performance Tests

— Tuble 4-2. Model 85038 Performance Test Record (20f 3)
R | ' — | _
Para. : e | Lower |  Measured Upper
-~ No. o Dt © ol Limit | Value Limit

- 41, ' TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

|| Magnitude: 0.5 10 2 MH:: D -
| n(2). PORTI = - R | | 2.5 dB

(£1.25 dB:

n(4). PORT2 = | . 15 dB
| | | (£1.25 dB)

Phase: 0.5 to 2 MHz:

0(8). PORT2 = | - | ‘ 20°

| . ‘ : 1 S| 2107
,, 0(13). PORT | | | , 20°
- (£10°)

412. TEST PORT RETURN LOSS TEST

2to 1300 MHz:

PORT | S S 24 dB
PORT 2 . | | 24 dB

L 0.5t02MH:z:

- PORT | | 18.0dB
PORT 2 . 18.0dB

© 413. | PORT RETURN LOSS TESTS

1000 t0 1300 MHz: o
g(3). PortR 20 JB

“ i,  PortA o 20 dB

A Port B ' 20dB

43]
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Model 8503B

| Table 4-2. Model 85 038 Pe";'ft)rman'ce Test Record (3 of 3

Lower

Measured

Pm — Upper
No. Description Limit Value Limit
413; PORT RETURN LOSS TESTS (Cont'd)
100 to 1000 MHz: ..
h(2). PortR 23dB
i. .. PortA - 23dB
i, ° PortB 23 dB
2to 100 MHz:
1(3). PortR 23 dB
m. Port A 23 dB
m. Port B 23 dB
0.5 to 2 MHz:
" n(2). PortR 20 dB
0. Port A 20 dB
0. PortB 20dB
| RF Input Port: -
q(3). 100 to 1300 MHz 20 dB
s(3)." 0.5 to 100 MHz - 20dB
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Model 85038,

5-1. 'INTRODUCTION
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Model 8503B

| Replaceable Parts "

~ SECTIONWI
oo 'REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for order-
ing parts. Table 6-1 lists abbreviations used in the
parts list, schematics, and throughout the manual.
Table 6-2 lists all replaceable parts in reference
designator order. Table 6-3 contains names and
addresses that correspond to the manufacturer’s
code numbers

6-3. ABBREVIATIONS

6-4. In Table 6-1, Abbreviations, two forms of

the abbreviation are sometimes given. One uses all
capital letters, and one partial or no capitals. This
is because the abbreviations in the parts list are

always all capitals. In the schematics and other

parts of the manual, however, other abbreviation

forms are used wnth both lower case and upper -

case letters.
6-5. ‘REPLACEABLE PARTS LIST

6- 6 Table 6-2, the hst of replaceable parts, is
orgamzed as follows:

a. Electrical assemblies and their
components in alpha-numerical order by
reference designation.

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

c.  Miscellaneous parts.

d. ,'lIlustrated parts breakdown, if appropriate.

" The information given for each part conslsts of the
followmg

~a. The Hewlett-Packard part number

b.  The total guantity (Qty) in the instrument..

¢. The description of the part.

d. The ‘typical manufacturer of the part in a_

five-digit code.

€. Manufacturer code number for the part.

The total quantity for each part is given only once
— at the first appearance of the part number in th
list. ‘

6-7. ORDERING IN*ORMATION

.. 6-8. Toorderapart listed in the replaceable parts

table, quote the Hewlett-Packard part number,

‘indicate quantity required, and address the order

to the nearest Hewlett-Packard office.

6-9. To order a part that is not listed in the re-
placeable parts table, include the instrument

 model number, instrument serial number, the de-
-scription and function of the part, and the number

of parts required. Address the order to the nearest
Hewlett-Packard office.

6-1
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~ Model 8503B

| NOTE
All abbreviations lli the parts list will be in uppét-cne.
\ A

N . . /
Table 6-2. Reference Designations and Abbreviations .
- REFERENCE DESIGNATIONS
A........... assembly E ........ miscellhneous P ... electrical connector U ..... integrated circuit;
AT .. attenuator;isolator; electrical part (movable portion); microcircuit
. termination fuse plug ' Voo electron tube
B......... . fan; motor FL ... filter Q...... transistor: SCR; VR . voltage regulator;
BT ......cc... battery - H ........... hardware triode thyristor . breakdown diode
C......... . . capacitor HY ....... . circulator R..... e e e s resistor W ... . -cable; transmission.
CP e 'coupler J ... electrical connector RT ..... . thermistor path; wire
CR ....... diode; diode (stationary portion); S ... .. switch X...on... “ ... socket
‘ thyristor; varactor jack T....00.. transformer Y .... crystal unit (piezo-
DC . directional coupler T™B ...... terminal board electric or quartz)
DL . e delay line K............. relay T™C ...... thermocouple Z ... . tuned cavity; tuned
DS ....... annunciator; L ........ coil; inductor ™ ..... + ... testpoint circuit
signaling device M......... . ... meter ' ‘ '
(audible or visual); MP....... miscellaneous
lamp; LED mechanical part
ABBREVIATIONS
A......... . .. ampere COEF ....... coefficient EDP ..... electronic data INT .......... internal
ac. . alternating current COM......... common ' processing kg .......... kilogram
ACCESS ..... accessory COMP .. ... composition ELECT ..... electrolytic kHz ......... kilohertz
ADJ ....... adjustment . COMPL ....... complete ENCAP encapsulated k... kilohm
A/D analog-to-digital CONN ....... connector EXT ......... external KV .. ....ev v kilovolt
AF . .... audio frequency CP ...... cadmium plate F .ooivieeonn . farad b ... e pound
AFC . ....... automatic CRT ... cathode-r:y tube FET ....... field-effect LC ........ inductance-
frequency control CTL ...’ complementary transistor capacitsnce
AGC ..... automatic gain . trxansistor logic FIF ......... flipflop LED . . light-emitting diode
control ~ CW ..... continuous wave FH ........ flat head LF .. low frequency
AL .. ... aluminum ewW ......... clockwise FILH ..... fillister head LG ........ v e .. long
ALC . .. .. automatic level em ......... centimeter FM, . frequency modulation LH .......... left hand
control D/A digital-to-analog FP ........ front panel LIM ....... vo. .. limit
AM . amplitude modula- dB ........... decibel FREQ ....... frequency LIN . linear taper (used
tion © dBm . . decibel referred’ FXD........... fixed in parts list)
AMPL ... ..... amplifier to 1 mwW I S gram lin ............ ~ linear
APC . automatic phase dec ....... direct current GE ........ germanium LK WASH ... lock washer
control deg degree (temperature GHz . ........ gigahertz LO ... low: local oscillator
ASSY ........ assembly ' interval or differ- GL ......... v es. Blass LOG . .. . logarithmic taper
AUX .. ....... auxiliary ° ence) \ GRD ....... ground(ed) . (used in parts list)
avg . ...... .... average . e degree (plane H............. henry log ........ logrithm(ic)
AWG .. American wire o angle) . hour LPF ..... low pass filter
gauge C ...... degree Celsius HET ....... heterodyne LV ........ low voltage
BAL ... .. Lo e e e balance ° (centigrade) HEX e e e hexagonal m...... meter (distance)
BCD ...... binary coded oF .. .. degree Fahrenheit HD ............. head mA........ milliampere
decimal K ....... degree Kelvin HOW ........ hardware MAX ....... maximum
BD ............ board DEPC deposited carbon HF ...... high frequency MQ ... ... megohm
BECU ...... beryllium DET ......... detector ‘HG .......... mercury MEG . ... meg (106) (used
copper diam ......... diameter H ........ «+... high in parts list)
BFO . .... beat frequency DIA ... diameter (used in HP . . . Hewlett-Packard MET FLM . ... metal film
oscillator parts list) HPF . .... high pass filter MET OX .. metallic oxide
BH ........ binder head ~ DIFF AMPL .. differential HR ....... hour (used in MF ... medium frequency.
BKDN ...... breakdown amplifier parts list) ‘ . , microfarad {used in
BP ..., bandpass div ........... division HV ........ high voltage parts list)
BPF . .... bandpass filter DPDT .. ... double-pole, Hz ............ Hertz MFR . ..... manufacturer
BRS ........... ‘brass double-throw IC .... integrated circuit mg......... miligram
BWO . .. .. backward-wave DR ............ drive 1D ...... inside diameter MHz ........ megahertz
oscillator , . DSB .... double sideband IF ....... intermediate mH.,......... millihenry
CAL ......... calibrate DTL .... diode transistor frequency mho ............ mho
ccw .counter-clockwise logic IMPG ..... impregnated MIN ........ minimum
CER ..... . . ceramic DVM ... digital voltmeter In......c..co0 inch min ..... minute (time)
CHAN......... channel 'ECL . ... emitter coupled INCD ..... incandescent Do minute (plane
€M ... viv centimeter logic INCL ....... include(s) angle) ‘
CMO . . cabinet mountonly - EMF .. electromotive force INP .0, input MINAT ....... _miniature
COAX......... coaxial INS ...... . . insulation mm . . . millimeter

6-2
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* Replaceable Parts :

Table 6-2. Reference Designations and Abbreviations (cont’d)

MOD ....... modulator
MOM ...... momentary
MOS ....... metal-oxide
" semiconductor
ms ...... .. millisecond
MTG...... .. mounting
MTR . meter (indicating
device)
mV.......... millivolt

mVac ...... millivolt, ac
mVdc ...... millivolt, dc

mVpk . ... millivolt, peak’
mVp-p ... millivolt, peak-
to-peak ‘
mVrms . .. .i, millivolt, rms
mwW ...... .. milliwatt
MUX ...... .  multiplex
MY .......... .« . mylar
MA ....... microampere
MF ........ microfarad
MH . ....... micrchenry
Mmho ....... micromho
Ms........ microsecond
HV .. ..., ~ microvolt
MVac . ..... microvolt, ac
MVde ..... microvolt, dc

MVDPk ... microvolt, peak
MVP-p ... microvolt, peak-

. to-peak
MVrms . . .. microvolt, rms
MW ... . microwatt
mA ....... .. nanoampere
NC ..... . no connection
N/C , normally closed
NE ............ neon
‘NEG......... negative
nF ......... nanofarad
NIPL ...... nickel plate
N/O ..... normally open
i NOM .. ...... nominal
- NORM ,.,....., normal
NPN negative-positive-
. negative
NPO . negative-positive
zero (zero tempera-
ture coefficient)
NRFR .. not recommended
for tield replace-
ment '
NSR ..... . not separately
‘ replaceable
NS ...... oo nanosecond
nW ......... nanowatt
OBD order by descrip-

tion

OD .. ... outside diameter PWV .. .... peak working

OH......... ovalhead ' voltage
OP AMPL ... operational RC ......... resistance-
amplifier capacitance
OPT .......... option RECT ........ .. rectifier
0osC ....... . . oscillator REF . .... ,+ + . reference
OX ........... ., oxide '‘REG ......... regulated
OZ ...’ .., OUNce REPL ...... replaceable.
Q... ..., ... ohm RF .. ... radio frequency
P .... peak (used in parts RFI . ... radio frequency
list) . interference
. PAM . . .. © pulge-amplitude RH . ... round head: right
modulation , hand
PC ...... printed circuit RLC ........ resistance-
PCM . . pulsecode modula- inductance-
" tion; pulse-count ‘capacitance
modnulation RMO ... rack mount only
PDM . ..... pulse-duration rms.... root-mean-square
modulation - RND........... round
PF ......... picofarad ROM .. read-only memory
“PH BR2Z phosphor bronze R&P . .. .. rack and panel
PHL .......... Phillips RWV ... reverse working
PIN ... positive-intrinsic- voltage
negative S ... scattering parameter
PIV . ...... peak inverse - second (time)
voltage ...” . second (plane angle)
Pk ....... ... .. peak S-B ..... slow-blow (fuse)
PL ......... phase lock (used in parts list)
PLO ........ phase lock SCR . .. silicon controlled
oscillator - rectifier: screw
PM .. .. phase modulation SE .......... selenfium
PNP ... positive-negative- SECT ........ sections
positive SEMICON ..... semicon-
PO . ......... part of . ductors
POLY ...... polystyrene SHF .. .... superhigh fre-
PORC ........ porcelain " quency ‘
POS .. positive; position(s) S1............ silicon
(used in parts list) SIL .. .......... silver
POSN ........  position SL .......ovhn slige
POT ..... potentiometer SNR . . signal-to-noise ratio
PP ... ... peak-to-peak SPDT ...... single-pole,
PP ... peak-to-peak (used double-throw
© - in parts list) SPG ,.......... spring
PPM ..... pulse-position SR .......... split ring
modulation ‘ SPST ...... single-pole,
PRYAMPL ... preamplifier single-throw
"PRF . ... pulserepetition SsB ..... single sideband
- frequency SST ...... stainless steel
PRR . ... Dpulse repetition STL ............ steel
rate SQ ........ ... square
PS......... picosecond SWR . . standing-wave ratio
PT ............ point SYNC ...... synchronize
PTM . ....... pulse-tir. e T .. timed (slow-blow fuse)
modulation TA .......... tantalum
PWM....... pulse-width T™C ...... . . temperature
modulation ' compensating
NOTE

All abbreviations in the parts list will be in upper-case.

. MULTIPLIERS

Abbrevistion ~ Prefix . Multiple

atto 10—18

3 tera 1012
G giga 109
M mega 106
k kilo 103
"da - deka 10
d deci 101
C centi 10—2
m mii . 1073
M micro 106
n nano 109
P pico 1012
femto 1016
a

FS1 3 0 I time delay

TERM .. ..... . terminal
TFT .. thin-film transistor
TGL ........... toggle
THD . ......... thread
THRU .. ...... through
TT .......... titanium
TOL ......... tolerance
TRIM ........ trimmer
TSTR ....... transistor
TTL .. transistor-transistor
logic , N
TV ... v ve . ‘television

TV1 television interference
TWT . . traveling wave tube

UL micro (10'6) (used

'in parts list)
UF ... microfarad (used in
parts list) .
UHF . . ultrahigh frequency
UNREG . ... unregulated

| . volt

VA ...... .. voltampere

Vac . ........ volts, ac

VAR . ......... variable

VCO . .. voltage-controlled
, oscillator

Vde ......... volts, dc

VDCW. . volts, dc, working -

(used' in parts list)

V(F) . ..... volts, filtered
VFO .. variable-frequency
oscillator
VHF ...... very-high fre-
quency ‘
Vpk ........ volts, peak
Vp-p .. volts, peak-to-peak
Vrms ....... volts,rms
VSWR ... voltage standing
wave ratio
VTO ...... voltage-tuned
s oscillator
VTVM .... vacuum-tube
voltmeter
ViX)...... volts, switched
W. . i i, watt
W/ e with
W1V . ... working inverse
‘ voltage
ww .. ... .. wirewound
wWo ......... without
YIG .. yttrium-iron-garnet
Zo ....... characteristic
impedance
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Table 6-2. Repja‘cedble Parts

A
'

" Model 8503B

>

Reference HP Part Number | Qty Description Mfr Mfr Part Number
Designation ' \ | Code
Al 08503-60042 1 BOARD ASSY, FRONT PANEL SWITCH 28480 08503-60042
AlDSl ' 1990-0487 1 LED-VISIBLE, YELLOW . 28480 1990-0487
Al1DS2 1990-0485 1 LED-VISIBLE, GREEN aE 28480 1990-0485
AlJl 1200-0507 1 SOCKET-IC 16 CONT 06776 ICN-163-S3W
A1SW1 NOT ASSIGNED
A1ISW2 5060-9436 1 SWITCH, PC BOARD ('LOCAL) 28480 5060-9436
5020-3440 1 SPRING, DETENT (LOCAL) 28480 5020-3440
5040-0122 1 PUSHBUTTON (LOCAL) 28480 5040-0122
Al1SW3 08503-20003 1 SWITCH, PC SLIDE ‘ 28480 08503-20003
(S-PARAMETER SELECT)
A2 5086-7262 1 OSPLITTER/DIRECTUONAL BRIDGE 28480 5086-7262
A2J1 SEE FIGURE 6-2 .
A3 5086-7263 1 «DIRECTIONAL BRIDGE ASSY 28480 5086-7263
A3N ' ' SEE FIGURE 6-2 '
- A4 08503-60013 1 BOARD ASSY, POWER SUPPLY; 28480 08503-60013
DOES NOT INCLUDE A4U1 AND U2
A4Cl1 0180-2594 1 CAPACITOR-FXD; 7200 UF 28480 ' 0180-2594
A4C2 0180-0116 1. CAPACiITOR-FXD; 6.8 UF +-10% 56289 150D0685X903582"
. 35 VDC TA . ,
A4C3 0180:-0291 2 CAPACITOR-FXD; 1UF +--10% 35 VD 56289 150D105X9035A2
AA4C4 0160-2055 2 CAPACITOR-FXD; .01 UF +80 ~-20% 28480 0160-2055
AA4CS 0160-4298 1 CAPACITOR-FXD; 4700 PF +--20% 56289 CO67F251H472MS22-
250 WVDC CER , CDH
AA4C6 0180-2217 2 CAPACITOR-FXD; 350 UF +75 ~10% 56289 390357G050FLA
: 50 VDC AL . ,
A4C7 0180-0291 CAPACITOR-FXD; 1 UF +~10% 35 VDC 56289 1590105X9035A2
A4C8 0160-4084 4 CAPACITOR-FXD; .1 UF +—20% 50 wVvDC.| 28480 0160-4084
A4C9 0180-2217 CAPACITOR-FXD; 350 UF +75—10% 56289 39D357G050F L4
50 VDC AL .
A4F 1 2110-0003 , 1 FUSE 3A 250V NORM-BLOW 71400 AGC-3
A4F2 2110-0001 1 .FUSE 1A 250V NORM-BLOW 71400 AGC-]
A4J1 1251-330% 2 CONNECTOR, 4-PIN MALE 27264 09-65-1041
_ . (2244-4A)
A4MP1 1400-0249 2 CABLE TIE 06383 PLTIM-M-8
A4MP2 1400-0249 . CABLE TIE 06383 PLT1IM-M-8
A4R1 0757-0438 1 RESISTOR 5.11K 1% .125W F 24546 C4-1/8-TO-5111-F
A4R2 0757-0279 i RESISTOR 3.16K 1% .125W F 24546 C4-1/8-TO-3161-F
A4U1 1826-0181 1 IC LM323K REGULATOR 27014 LM323K
AdU2 1826-0203 1 IC REGULATOR 07263 7815KC "
" A4U3 1906-0021 1 DIODE, BRIDGE RECTIFIER 28480 1906-0021
A4U4 1901-0638 1 DIODE, BRIDGE RECTIFIER 28480 1901-0638
A4VR1 1902-3149 1 DIODE:-ZNR 9.09V 5% PD=.4W 04713 SZ 10939-170
A5 08503-60035 1 ASSEMBLY, COAXIAL SWITCH 28480 08503-60035.
Ab 08503-60012 1 BOARD ASSY, DECODER/DRIVER 28480 08503-60012
A6C1 0180-0197 1 CAPACITOR-FXD; 2.2 UF +--10% 56289 150D225X9020A2
- 20 VDC TA ‘
A6C2 0160-2055 CAPACITOR-FXD; .01 UF +80 --20% 28480 0160-2055
' . 100 WVDC CER
A6C3 0180-1819 1 CAPACITOR-FXD; 100 UF +75 - 10% 56289 30D107G050DH2
‘ 50 VDC AL -
A6CR1 1901-0539 1 DIODE-SCHOTTKY 28480 1901-0539
A6CR2 1901-0050 14 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
A6CR3 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
A6CRA4 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 19010050
A6CRS5 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 +1901-0050
A6CR6 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
ABCR7 < 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
A6CRS . 1901-0050 DIODE-SWITCHING 80V 200MA 2NS - 28480 1901-0050
. : : : 1y
AG6CR9 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
A6CR10 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
AGCR11 ) 1901-0050 ~ DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
ABCR12 1901-0050 " DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
' *NOT FIELD REPAIRABLE
6-4
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Table 6-2. Replaceable Parts (Cont'd)
5 . N N \]\ s Mf
Reference | 1p part Number | Qty . Deseription | T |  Mfr Part Number
Designation ‘ 3 ‘ Code
\ ,
| ‘ , - ' ,
AG6CR13 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
AG6CR14 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
AG6CR15 1901-0050 DIODE-SWITCHING 80V 200MA 2NS 28480 1901-0050
AGMP1 4040-0754 2 EXTRACTOR, PC BOARD, BLUE 28480 4040-0754
A6MP2 4040-0754 ‘ EXTRACTOR, PC BOARD, BLUE 28480 4040-0754
A6MP3 1480-0059 4 ROLL PIN,EXTRACTOR 00b0o0 oBD
A6MP4 1480-0059 ROLL PIN, EXTRACTOR 00000 . 0oBD _
A6R1 0698-3441 2 RESISTOR 215 1% .125 F 16299 C4-1/8-TO-215R-F
A6R2 0698-3441 RESISTOR 2151%.125 F 16299 C4-1/6-TO-215R-F
A6R3 0757-0199 1 RESISTOR 21.5K 1% .125W F . 24546 C4-1/8-TO-2152-F
A6U1] 1820-1542 3 IC CD4049AY BUFFER 02735 CDA4049AY
ABUL2 1820-1542 IC CD4049AY BUFFER - 02735 CD4049AY
A6U3 1820-1266 1 IC MM80OC 97N BUFFER . . ' 127014 MMBOC97N
A6U4 1820-0535 5 IC SN75 451BP DRIVER 01295 SN754518P
A6US 1820-0535 IC SN75 451BP DRIVER 01295 "SN75451BP
ABU6 1820-0535 IC SN75 451BP DRIVER 01295 SN75451BP
ABU7 1820-0535 IC SN75 4518P DRIVER 01295 SN75451BP
A6U8 1820-0535 IC SN75 451BP DRIVER 01295 SN754518pP
A6U9 1810-0207 2 NETWORK-RES 8-PIN-SIP 11236 " 750-81-R22K
AG'J10 1810-0037 1 NETWORK-RES, 16-PIN-DIP 11236 760 SERIES/16 PIN
A6U11 1810-0207 "NETWORK-RES 8-PIN-SIP 11236 750-81-R22K
A7 ‘ . ' NOT ASSIGNED - '
AB 08503-60016 1 BOARD ASSY, HP-IB 28480 08503-60016
(OPT 001 ONLY) o
ABC1 0180-0229 1 CAPACITOR-FXD; 33 UF +- 1C% 56289 150D336X9%0108B2
) 10 vVDC TA-SOLID ‘ ‘ .
ABC2 0160-3879 7 CAPACITOR-FXD;.01 UF +--20% 28480 0160-3879
100 WVDC CER ‘
AB8C3 0160-3879 ! CAPACITOR-FXD; .01 UF +—20% 28480 .0160-31}79
100 WVDC CER v
AB8CAa 0160-3879 CAPACITOR FXD; .01 UF +~20% 28480 0160-38/9
‘ 100 WVDC CER ,
ABCHS 0160-3879 CAPACITOR FXD; .01 UF +--20% 28480 0160-3879
. . ‘ 100 WvDC CER ‘
ABCG6.. 0160-3879 CAPACITOR FXD; .01 UF +—20% 28480 0160-387Y
100 WVYDC CER, ‘
ABC7 ' 0160-3879 CAPACITOR FXD; .01 UF +—20% 28480 0160-3879
100 WVYDC CER
ABCS8 0160-4084 CAPACITOR-FXD; .1 UF +-20% 28480 0160-4084
: A0 WVDC
ABC9 0160-3879 CAPACITOR-FXD;.01 UF ++-20% - 28480 0160-3879
. . 100 WVYDC CER . ' ‘
ABC10 0160-3877 1 CAPACITOR-FXD; 100 PF + - 20% 28480 '0160-3877
‘ 200 WV DG CER . .
ABC1l1 0160-4084 CAPACITOR-FXD; .1 UF 13—20% 28480 0160-4084
50 WVDC ' '
AB8C12 0160-4084 CAPACITOR-FXD; 1 UF +—20% 28480 0160-4084
50 WvDC
. ABCRI1 1901-0033 1 DIODE-GEN PRP 180V 200 MA 28480 1901-0033
ABL1 08503-80001 1 COIL, TOROID . ‘ 28480 08503-80001
ABMP1 4040-0747 2 EXTRACTOR, PC BOARD, GRAY 28480 4040-0747
ABMP2 4040-0747 EXTRACTOR, PC BOARD, GRAY 28480 I 4040-0747
ABMP3 2480-0059 ROL L PIN, EXTRACTOR 00000 0oBD
ABMP4 1480-0059 ROLIL PIN, EXTRACTOR * 00000 oBD
"A8R1 0698-7260 1 RESISTOR 10K 2% .05W F 24546 C3-1/8-TO-1002-G
ABR2 0757-0465 2 RESISTOR 100K 1% .125W F 24546 C4-1/8-TO-1003-F
ABR3 0757-0465 RESISTOR 100K 1% .125WF 24546 C4-1/8-TO-1003-F
ABR4 0757-0280 1 RESISTOR 1K 1% .125WF 24546 C4-1/8-TO-1001-F
" ABR5S 0698-7230 2 RESISTOR 562 2% .05W F 24546 C3-1/8-TO-562R-G
ABRG6 '0698-7230 " RESISTOR 562 2% .05W F 24546 C3-1/8-TO-562R-G
A8U1 1820-1144 2 ICSN74LS 02 N GATE 01295 SN74LS02N
AB8U2 1820-1201 1 IC SN74LS 08 N GATE " 01295 SN74LSO8N
A8U3 1820-1194 b1 IC SN.74LS193N COUNTER 01295 SN74LS5193N
0-5
. 7) |
o o




‘Rgplaceablé Parts

5

)

Table 6-2. Replaceable Farts ( Clon‘t 'd)

Model 8503B

08503-20032

1 CABLE, COAXIAL (A2 TO AS)

Rcferen.cze . HP Part Number | Qty | ~ . Description Mir . Mfr Part Number
Designation || | | . Code | ,
ABU4 ' 1820-1205 1 IC SN74LS 21 N GATE 01295 SN741.S21N
ABLS 1820-1544 1 IC CD4076BY FLIP-FLOP 02735 CD4076BY
ABU6 : . NOT ASSIGNED ’
ABU7 1810-0204 1 NETWORK-RES 8-PIN-SIP 11236 750-81-R1K
ABUSB 1820-1546 1 IC CD4052AY MUXR 02735 CD4052AY
ABU9 . 1820-1112 1 IC SN74LS 74 N FLIP-FLOP 01295 SN74LS74N
A8U10 1820-1144 IC SN74LS 02 N GATE 01295 SN74LS02N
A8U11 . 1820-1199 1 IC SN74LS 04 N INV 01295 SN74LS04N
ABU12 1820-1202 1 IC SN74LS 10 N GATE 01295 SN74LS10N
"ABU13 1820-1206 1 IC SN74LS 27 N GATE 01295 SN74LS27N
ABU14 1820-0904 1 IC COMPARATOR 07263 931.24DC
ABU15 1820-1542 ~1C CD4049AY BUFFER 02735 CDA4049AY
ABU16 1820-1212 1 ~ IC SN74LS112 N FLIP-FLOP 01295 SN74LS112N
ABU17 1820-1197 1 IC SN74LS 00 N GATE 01295 SN74LSO0N
ABU18 . 1820-1522 a | 1C MC 3440P DIGITAL 04713 MC3440P
ABU19 1820-1522 IC MC 3440P DIGITAL 04713 MC3440P
ABU20 1820-1522 IC MC 3440P DIGITAL 04713 MC3440P
A8U21 1820-1522 IC MC 3440P DIGITAL 04713 MC3440P
ABU22 1820-1244 1 IC SN74LS153 N DATA SEL 01295 SN74LS153MN
AY NOT ASSIGNED ‘
Al0. 08503-60011 1 ' 'BOARD ASSY, INTERCONNECT 28480 06503-60011
A10J1 1251-3141 1 CONNECTOR, . 50-PIN M RECTANGUI.AR | 76381 3433-1002
A1042 - 1251-0064 1 CONNECTOR, 25-PIN F D SERIES : 71785 DBM-255
A10J3 1251-3283 1 . CONNECTOR, 24-CONT FEM 28480 1251-3283
MICRORIBBON
All NOT ASSIGNED _ ‘
Al12 08503-60041 1, BOARD ASSY, MOTHER 28480 08503-60041
Al12J1 ‘ NOT REPLACEABLE '
A12J2 NOT REPLACEABLE
A12J3 '1251-3305 CONNECTOR, 4-PIN MALE 27264 09-65-1041
‘ : (2244-4A)
Al12J4 1251-3751 1 - CONNECTOR, 8-PIN MALE 27264 09-65-1081
A12XA4 1251-0478. 1 CONNECTOR:PC 12 CONTACT 71785 252-06-30-340
A12XA5 , NOT ASSIGNED ‘
A12XA6 1251-1887 3 CONNECTOR, PC 44 CONTACT 71785 252.22-30-340 '
A12XA7 : NOT ASSIGNED :
A12XA8 1251-1887 CONNECTOR, PC 44 CONTACT 71785 252.22-30-340
A12XA9 . 1251-1887 CONNECTOR, PC 44 CONTACT 71785 252.22-30-340
CHASSIS PARTS
' o /
Fl 2110-0012 1 FUSE .5A 250V (100-120V) 71400 AGC 1/2
2110-0004 , FUSE .25A 250V (220-240V 71400 AGC 1/4
FL1 0960-0443 1 " LINE MODULE ASSY 28480 0960-0443
J1 o
J2 . ~
13 SEE FIGURE 6-1
Ja
J5 1250-0083 2 CONNECTOR, BNC (DC BIAS)
J6 1250-0083 CONNECTOR, BNC (DC BIAS)
Pl 1251-3167 2 CONNECTOR, 4-PIN FEMALE 27264 09-50-3041
, .  (TRANSFORMER) \
1251-0679 4 ' CONTACT, CONNECTOR FEMALE 27264 08-50-0106
. P2 1251-3167 CONNECTOR, 4-PIN FEMALE 27264 . 09-50-3041
o : (COAXIAL S V! TCH) ‘
1251-2992 3 CONTACT, CONNECTOR FEMALE 27264 08-50-0106
S1 3101-2025 1 SWITCH, DPST (LINE) 28480 3101-2025
T1 9100-3847 . 1 TRANSFORMER 28480 9]100-3847
w1l 8120-1348 1 . CABLE, AC POWER 28480 8120-1348
w2 08503-60001 1. CABLE, RIBBON (M.B. TO F.P.) 28480 08503-60001
w3 ' 08503-60003 1 CABLE, RIBBON (M.B. TO R.P.) 28480 08503-60003
w4 08503-20033 1 CABLE, COAXIAL (A2 TO AS) 28480 08503-20033
w5 28480 08503-20032

.
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Model 8593B Replaceable Parts
Tabhle 6-2. Replaceable Parts (Cont'd)
_Reference | yp part Number | Qty Description - Mir Mfr Part Number
Designation - . Code | |
W6 08503-20034 1 CABLE, COAXIAL (A3 TO A)S) 28480 . 08503-20034
W7 08503-20031 1 CABLE, COAXIAL (A2 TO RF PORT) 28480 08503-20031
. W8 08503-20035 1 CABLE, COF\I)('AL (A2 TO PORT _A) 28480 08503-20035
W9 08502-20037 ) 1 CABLE, COAXIAL (62 TO BLK HD) 28480 08503-20037
w10 08503-20038 Y CABLE, COAXIAL LOOP 28‘}80 08503-20038.
wll 08503-20039 1 CABLE, COAXIAL (BLK HD TO PORT R) 28480 08503-20039
W12 08503-20036 1 CABILE, COAXIAL ('A3 TO PORT B)- 28480 08503-20036
Wi3 08503-60004 1 CABLE, AC LINE SWITCH 28480 08503-600()4
. MISCELLANEOUS
. 8120-2289 4 CABLE, RF CONNECTING 28480 8120-2289
- 08503-60005 1 CABLE,SIG PROC INTERCONN 28480 08503-6000bH
10631A 1 CABLE, HP-IB INTERCONN 28480 10631A
08503-60044 1 EXTENDER BOARD 28480 08503-60044
5040-7221 4 FOOT, REAR 28480 504G-7221
1600-0367 4 LOCK LINK, VERTICAL 28480 1600-0367
08505-20155 1 LOCK FOOT, UPPER LEFT 28480 08505-20155 |
08505-20156 1 LOCK FOOT, LOWER LEFT 28480 08505-20156
08505-20157 1 LOCK FOOT, UPPER RIGHT 28480 08505-20157
08505-20158 1 LOCK FOOT, LOWER RIIGHT 28480 08505-20158
J1, J2, J3, J4,
< -
- \
4 AN A
[
| i -
Reference L
Ny HP Part Number Qty Description
Designation |
O 2950-0079 I Hex Nut
(7] 2190-0120 1 Lock Washer
(3 08505-20072 | Bulkhead Body
(4] 08761-2027 1 Insulator
(5 08555-20093 1 Jack Contact
(5 ) 5040-0306 1 ‘Insulator
(7] 1250-0915 ! RF Connector Contact
(s B 1250-0914 1 RF Connector Body

Figure 6-1;. Type N 50-Ohm Connectqi Assembly, Exploded View

i
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Model 85038

N

Iy

o

Al1J1

Rteronce | part Number oy | Descrption
o 5021-094] ] Spacer Washer
(7] 5020-9107 1 Outer Conductor
o 1250-1450 a Connector Bulkhead Body
O ' 2200-0166 2 Machine Screw 4-40, .312-in. FLPD
(5 ) 5021-0949 1 ~ Inner Conductor
(5 ) 0470-0013 1 ‘Screw Thread Locking Adhesive
(1] 50210940 L Test Port Extender |
(5 ) 5020-8593 1 ' Bead Insulator, 75 Ohms (Z)

| 9 5021-0912 ] 75-Ohm RF Connector, Female |
0 1250-0914 L Type N Female Connector Body

Figure 6-2. Type N 75-Ohm Female Conrector Assembly, Exploded View
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Figure 6-3‘.‘ Cabinet Parts, Exploded View (1 of 2)
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Model 8503B | | Rgplaceablé ‘YPartlsw
I?e?i;:::‘i::n KP ?alt >l\luml:ev Oty | | - DeScti‘ption o
@ 5020-8801 "1 | Frame, Front
e 5020-8802 .. I | Frame, Rear |
. o | 5060-98.98 s 2 Front Handle Assemhly
- @ 5020-8895 2 “Trim, Front Handle
O 5040-7202 1 Top Trim. Front Frame
(5 ) 5040-7201 4 Foot
(1] 1460-1345 > Tilt Stand
| o | 5040-7219 2 Front Cap, Strap Handle |
O 5040-7220 | 2 Rear Cap, Strap Handle
@ ' 0570-1 170 4 Retainer Screw, Strap Handle
O ~5020-8873 2 Rack Flange (with Front Handle)
Q 5001-0438 X Side Trim Front Frame (without Front Hundlc)
@ 5020-8861 2 Rack Flange (without Front Handle)
(14) 5020-8832 2 Side Strut
O " 5060-9835 o Cover, Top
(15 ) 50609847 © | 1 Cover, Bottom
N ) - 5060-9876 2| Cover, Side
m 56()0-f)804 2 ‘Strup Handle Assembly
, @ 08503-00020 l Panel, Front Dress
@ 08503-00014 | | Panel, Front Sub .
(21 08503-00003 1 Panel, Rear |

. Figure 6-3. Cabinet Parts, ExplodeJ View (2 (}f.-?)‘
6-10




Model 8503B N - ‘ | - Replaceable Parts

3 .
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. Figure 6-4. Mechanical Parts Location (1 of 2) | |




Repaic’eablé Parts Model 8503B
D?:;:;::g::, ,. HP Pan Numﬁer ) Qty S Descripgibh |

Q9 0850300011 | 2 |-  CableClamp

O 08503-00005 - I Deck, Main

O 08503-00010 1| Gusset, Deck

o 1251-2942 X Lock-Submin D Connector

(5 ) 0380.0644 2 ‘Standoff-Hex (HP-IB Conn. Lock}

() 08503-00017 ! _ Gusset, Rear

@ 0850300015 | | Deck, Card Support

O 08503-00016 | | © Gusset, Center

0 08503-20001 2 ~ Spacer, Trunsformer
(10 30500005 8 Washer, Fiber Shoulder

(1) 3050-0253 4 Washer, Flat .195-IN 1D
(1)) 2360-010! 4 Screw-Mach 6-32 3.25-IN-LG
® 08503-00007 ! | Gusset. Power Supply
(11 8 0850320014 | 1 Board. Insulator
S | 08503-00004 ! Deck. Bridge

@ | 0850320008 N Washer. Dress

Figure 6-4. Mechanical Parts Location (2 of 2)

t

Table 6-3. Code List of Manufacturers

MFR.
NO.

01295
02735
04713
06776
07263

11236

16299 '

24546

- 27014

27264

28480
56289
71400
71785
75915
76381

MANUFACTURER NAME o ADDRESS

0 ‘ i ' ' ' '
TEXAS INSTR INC SEMICOND CMPNT DIV ‘ : DALLAS TX
RCA CORP SOLID STATE DIV SOMMERVILLE NJ
MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ
ROBINSON NUGENT INC \ . NEW ALBANY IN
FAIRCHILD SEMICONDUCTOR DIV ' | MOUNTAIN VIEW CA
CTS OF BERNE INC . BERNE IN
CORNING GL WK ELEC CMPNT DIV ‘ RALEIGH NC
CORNING GLASS WORKS (BRADFORD) BRADFORDPA ./,
NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA
MOLEX PRODUCTS CO DOWNERS GROVE L
HEWLETT-PACKARD CO CORPORATE HQ ‘ PALO ALTO CA
SPRAGUE ELECTRIC CO NORTH ADAMS MA
BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOUIS' MO
TRW ELEK COMPONENTS CINCH DIV o : ELK GROVE VILLAGE IL!
LITTLEFUSE INC CHICAGO.IL

3M COMPANY ST PAUL MN

ZIP
CODE

75231
088176
85008
47150
924040

46711
27604
16701
95051
60515

94304
01247
63017
60007
‘60618
55101

6-12
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'Mod618503B | | - o | | . ) | s ' . Manual Changes

. SECTIONVII
MANUAL CHANGES

7.1. INTRODUCTION

7-2. This section normally contains information
for adapting this manual to instruments for which
- the content does not apply directly. Since this
manual does apply directly to instruments having
serial numbers listed on the title page, no change
information is given here. Refer to IN- o
STRUMENTS COVERED BY MANUAL in Sec- : i
tion 1 for additional important information about | |

serial number coverage. |

-1
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Model 85038

- Service

SECTION Viil
SERVICE

8-1. INTRODUCTION |
Servicing of the instrument with covars

removed must only be performed by
trained service personnel.

/

8-2. This section provides instructions for.
troubleshooting and repairing the Model 8503B S-
Parameter Test Set. Circuit descriptions and
simplified block diagrams are included with the
schematic diagrams of the assemblies. Component
location illustrations are also contained in this sec-
tion. Schematic presentations in this manual show
electrical circuit operation and are not intended to
Serve as wmng dlagrams

8- 3 ASSEMBLY SEHVICE SHEETS

84 The schematlcs are arranged by service
sheets each one" pertammg to a particular
subassembly (pc board) The service sheet numbers
appear in the lower right-hand corners of the
subassembly schematics (large number above
assembly number). Included in the service sheet
with the schematic is the assembly circuit theory,
component-parts locations diagram. simplified
block diagram, -and schematic-level
troubleshootmg ‘

8-5. THEORY OF OPERATION

8-6. Detail cir’cunt descnptlon for each schematic
~diagram is placed on the facing left-hand foldout
page. This places material needed for printed-
circuit-level dlagnosns in one location and allows
easy correlation between functlon and specnﬁc cir-
cultry

8-7. TROUBLESHOOTING

{
|

8-8. Troubleshootmg is generally dwnded into

two maintenance levels in this manual The first

level isolates a trouble to a circuit or assembly
"This is done by using troubleshootmg
diagrams that provide signal levels and techmques
to isolate the cause of ‘a malfunction and ndentlfy
the defective assembly

o
2
R

block -

| dition.

8-9. The sécond maintenance level isolates the

~trouble to the component. Schematic’ diagrams

and circuit descriptions for each assembly aid in

" troubleshooting to the component level.

8-10. When troubleshooting a transistor stage, |
check for a forward bias condition of the base-

' emitter junction. If this condition exists, the next

step is to remove this forwrd bias by shorting the
base to the emitter and checking to see if the collec-

“tor voltage rises to the approximate level of the

supply. The next check that can be made, if it is
known that the transistor is not operating in a
saturated condition, is to check for a voltage drop
between eivitter and collector. These serve only as

- quick checks, bu* will help in getting started

locating the problem.

8-11. RECOMMENDED TEST EQUIPMENT

8-12. Test equipment aind accessories required to
maintain the Model 8503B are listed in Table 1-6.
If the equipment Isited is not available, equipment
that meets the minimum specmcanons shown may
be substituted.

. 813. REPAIR

8-14. Directional Bridges

8-15. Splitter/Directional Bndge A2 and Direc-
tional Bridge A3 arc not field-repairable. If one of
these units fails, return the defective unit to the
nearest Hewlett-Packard office -or service center.
You can, however, repair the Type N connectors
on A2 and A3. See Figure 6-2 for exploded view
and part numbers. ,

8-16. ' After Service Product Safety Checks

8-17. Visually inspect interior of ‘inst,rumem for
any signs of abnormal internally generated heat,

.such as discolored printed circuit boards or com-

ponents damaged insulation, or evidence of arc-
‘ing. Determine and remedy cause of any such con-

0
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Service

8-18. Using a suitable ohmmeter, check resis-
tance from instrument enclosure to ground pin on
power cord plug. The reading must be less than

* Model 8503B

ure to line and neutral (tied together) with the line

switch ON and the power source disconnected.
The minimum acceptable resistance is two

one ohm. Flex the power cord while making this
measurement to determine whether intermittent
discontinuities exist.

megohms. Replace any component which results
in failure to meet this minimum. |

8-20.Check line fuse to verify that a correctly

8-19. Check resistance from instrument enclos-  rated fuse is installed.

b

* SCHEMATIC DIAGRAM NOTES v
- | | B
R, L C | ;'Rgsistance is in ohms, inductance is in microhenries, capacitance is in microfarads.
unless otherwise noted. -
P/O  Partof
‘ | ’* Asterisk denotes a factory-seiected value. Value shown is typical.
oN ~ Panel control.
% " Screwdriver adjustment.
] Encloses front panel designation.
E:::] Encloses rear panel designation.
—— = = ——  Circuit assembly”borderline.
— — — 4 — — Other assembly borderline.
———pe— - Heavy line with arrows indicates p‘ath‘ and direction of main signal.
wm-em-p-emon Heavy dashed line with arrows indicates path and direction of main feedback.
| %ﬂ | Wiper‘ moves toward CW with clockwise rotation of control as viewed from shaft
) or knob. |
Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor
) color code. First number idcntifies 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.
| 20 Number = Service Sheet number for off-page connection.
Letter = off-page connection. | ,
v @ Light-emitting dicde. ' 3
@. @ Breakdown diode. <

Figure 8-1. Sche)na.:;’c Diagram Nétes (1 of 3)

,,,,,
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- Model 8503B L . I S - Service

! SCHEMATIC DIAGRAM NOTES
N Q Test point location. 'vNumber denotes test point number.
v Assembly ground. '
» ,}7 Chassis ground. .
* -l— Earth ground.
% Indicatés “WARNING: HAZARDOUS VOLTAGE.”
A | Refers serviceman or'operator to CAUTIONS in Operating and Service Manual.
4 | o - Voltages noted within circuits are +10% tOlerahce unless otherwise stated.

Conditions for dc voltages on schematics are as foliows:

"a. 8503B with no interconnections to Network Analyzer.

)

‘b. 8503B S-PARAMETER ‘SELECT switch in FORWARD position and LINE
swjtch ON. ~

- Figure 8-1. Schematic Diagram Notes (2 of ?)
| | | | 8-3




Service Model 8503B

12

1
1

Test point symbols, Stars are numbered or lét.tered for easy correlation Interconnection information. 4
" ]

of schematic diagrams, procedures, and locator illustrations. . L. )
. Circled letter indicates circuit

Arrow connecting star to meas- . Star shown electrically ton-  path continues on another "
urement point signifies no . nected to circuit signifies meas- schematic diagram, Loo‘k‘ for '
measuring aid provided. uring aid (metal post, circuit - same circled letter on service |
' pad, etc.) provided. sheet indicated by adjacent 1
bold number (3, in this
example), '

Plug-in connection information.

Assembly part number
Socket designation for A2 assembly,

‘Assembly name ' . , ' Number indicates.
. ‘ pin of socket (XA2).
Assembly designation

J3 not mounted
on assembly A2,

, Stage name

— -~ N —— .
A2 .DC REGULATOR ASSY 08708-60007)

~N

. SERIES
" REGULATOR

Vo
Yoo “%

b |

—
v

4
Vo
)
K

Non-plug-in "
connection

N\ information,
. 71 Solder point
REPERERCE DELIGNATIONS 21 THED QUTL WD | eamee o o o) numbered.
T ks omabth oy | B 05 Avfamr al X
. 1N AIRY  BEMGRATIONS OF DYWER C s AN . !
ComPLETE a1 oo REFERENCE DESIGNATIONS
NO PREFIX A2 ASSY
A2 Cl
13 Ql
XA2 Rl
DELETED:
Circuit board common, ( 2
Conducting connection . Connector symbols within the
to chassis or frame. ‘ borderlines of circuit assemb- A 2
: lies signify connections to the
Value selected for best operation. assembly which are separate from
Value shown is average or most those made through the integral

commoply selected value, plug part of the assembly.
Assembly reference designatbr(s).
Wire color code. Code used (MlL-STD‘-Gﬁl) is the Reference . designators deleted Larg‘e numbers in lower riﬁh;
same as the resistor colcr code. First number iden- by circuit changes are listed" corners of schematic diagrams
- , . , . are service sheet numbers,

tifies the base color, second number the wider stripe, here. They are provided for con- , |
and the third number the narrower stripe. Fxample, 15 of all the reférence desig- venience in tracing inter- Ny
denotes white base, yellow wide stripe, nations on the diagram. : connections., ‘ !

violet narrow stripe.

.- Figure 8-1. chhematic Diagram Notes (3 of 3) .
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|
REVERSE e+ S12, 522 |
: 12 Db o ' t \‘—') > A
YW PAD FORWARD © SV, S2) TO
| .‘ ! > >— B > gsosa
|
| : 1 > >R
| : & :
L-_______;___;—..:__;_.;/\/\__; _____ _J ‘
| | ! 2
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i
|
:
| HP-18
AG l AB CONNECTOR
. (o 2
S 32 | proMT PANEL s
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LOCAL
. TJO 8505
Ad SIGNAL PROCESSOR
39
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ot 00
0‘0
°°
\o.Y

Figure 8-2. Simplified Block Diagram of 8503B, .Including Option 001 (HP-IB)
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Service' . | | Model 8503B

OVERALL TROUBLESHOOTING PROCEDURE

d.

b.

C.

If failure'is in RF path, refer to RF Troubleshooting Procedure.

If front-panel switches or indicators have failed, refer to Switch and Indicator Control Trouble-
shooting Procedure.

If failure is in HP-IB circuitry, refer to Service Sheet 3, HP-IB Circuit Déscription.

RF TROUBLESHOOTING PROCEDURE

d.

b.

d.

b.

Check directivity of both directional bridges. (See Section I, Figure 2-6). If directivity is less than

40 dB. tighten connectors on directional bridges and check PORT 1 and PORT 2 connectors for
possible damage to center conductor. Recheck directivity. If directivity is still less than 40 dB, replace
directional bridge. :

Apply an RF signal of 0 dBm at approximately 1000 mHz to the 8503B RF input port. The 8505A
Source/Converter is a convenient source. '

"Disconnect RF cables one at a time and check for power levels indicated in Figure 8-3. When check-

ing signal level at Coaxial Switch outputs, switch 8503B S-PARAMETER SELECT switch to insure
that AS is functioning properly. -

SWITCH AND INDICATOR CONTROL TROUBLESHOOTING PROCEDURE

Check Power Supply for +5 volts and +24 volts at test points on A4.

With 8503B front-panel S-PARAMETER SELECT switch in the FORWARD position and 8503B
in LOCAL mode, check for proper indications as shown in Figure 8-4. .

Set froncpanel SSPARAMETER SELECT Switch to REVERSE and check for proper indications (all
'LOW's shown in Figure 8-4 should now be Hl and all HI's should be LOW). - |
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SERVICE SHEET 1

A1 FRONT PANEL SWITCHBOARD ASSEMBLY
CIRCUIT DESCRIPTION | | -

The Front Panel Switch Board Assembly is the source for selec-
ting PORT 1 or PORT 2 (FORWARD or REVERSE, respective-
ly) in the LOCAL mode. When S-PARAMETER SELECT switch
A1SW3 is in the FORWARD position, a low (= +0V) is placed at
the input of A6U3D (pin 10) resulting in selection of PORT 1.
When the SS-PARAMETER SELECT switch is in the REVERSE

position, the low is removed and input of A6U3D is pulled high

(= + 5V) resulting in selection of PORT 2.

The Front Panel switch Board also contains two LED indicators,
AIDS1 and AIDS2, and a LOCAL reset pushbutton switch
A1SW2. Indicator AIDS! is lit when the 8503B is in the
REMOTE mode. A1DS2 is lit when 8503B LINE switch is ON
and +5 volts is available from Power Supply Assembly A4.

LOCAL reset pushbutton ‘switch AISW2 transfers control of -

Coaxial Switch AS from the HP-IB to front-panel S-
PARAMETER SELECT switch A1SW3. It overrides the REM
signal from HP-IB assembly A8 and returns the 8503B Option 001
to LOCAL Mode. Once the LOCAL Pushbutton is pressed, the
8503B will remain in LOCAL mode until again programmed to
REMOTE by the operator’s input to the calculator.

A6 DgCODER/ DRIVER ASSEMBLY, CIRCUIT DESCRIPTION
General o

The Decoder/Driver Assembly provides four major functions: |

1. Selection of control source (REMOTE or LOCAL).
2. Buffering.
3.  Driving (Coaxial Switch AS and front panel REM
indicator). :
4, Protéction of drivers.
Control Source Select

Integrated circuit U3 is a tri-state buffer. U3D is used to select the

source to control Coaxial Switch AS. In LOCAL Mode, U1A pin
'3 is pulled high through resistor package U9. The output of UIA
pin 2 is, therefore, pulled low. This places a low on pin 1 of U3D
and a low on U4 pin 2 allowing A1ISW3 to control the port selec-
tion. The low at U4 pin 2 is NANDed with a high at U4 pin 1. The
base of the top transistor of U4 is thereforehigh (transistor turned
on) and U4 pin 3 is virtually grounded. When the 8503B is pro-
grammed to go to REMOTE Mode, the L REM line (XA6 pin 14)
pulls U1A pin 3 low. The output of U1A (pin 2) is therefore pulled
high. This places a high on pin 1 of U3D which gates U3D off.
Thus, the input from S-PARAMETER SELECT switch AISW3 is
disabled, allowing the HP-IB to control the port selection. U3A,
U3B, U3C, U3E, and U3F are presently not used in the 85033.

) 85038 TROUBLESHOOTING BLOCK DIAGRAMS

RS - T

- when PORT 2 is selected.

Service | - L Model 8503B

|

Front Panel Drivers

" In LOCAL Mode, Ul A pin 3 is pulled high through resistor package U9. The output of UlA is, therefore

pulled low placing a high at U4 pin 6 (inverted output of U1B). The high on U4 pin 6 is NANDed with the

high on U4 pin 7, placinga low at the base of the bottom transistor of U4. This places U4 pin 5 at a high
impedance to ground (open) and Al DSl‘I will not be on. |

In REMOTE mode, U1A pin 3 is pul]ed low (L REM line) so its output ‘.(pin 2)is high‘. This pl'a,ces‘ a low at
U4 pin 6, which places a high at the base of the bottom transistor of U4 (transistor turned on). In this

state U4 pin 5 is virtually grounded, completing the path for REM indicator A1DSI to light.

Butfers

Integrated circuits Ul and U2 are CMOS buffers which translate the CMOS control bus levels into TTL
compatible levels. Two complementary outputs (from U2B pin 4 and U2C pin 6) go to the rear-panel
SIGNAL PROCESSOR INTERCONNECT for interface to companion instruments such as the 8505A.
These two lines,RP-1 and RP-2, tell the companion instrument which 8503B test port is selected. RP-1
goes low when PORT 1 is selected (FORWARD); RP-2 goes low when PORT 2 is selected (REVERSE).
U1A/B/C and U2A/B/C are the only portions of Ul and U2 presently used in the 8503B.

Relay Drivers

Integrated circuit U8 is the only relay driver presently used in the 5803B. Complementary signals at the
input {pins 2 and 6) of U8 control the transistor “switches” of U8. When PORT 1 is selected, the bottom

‘transistor is turned on and pin 5 of U8 is near ground potential (low). Pin 3 is pulled high (+24V) through

pull-up resistor R3. When PORT 2 is selected, the top transistor is turned o and pin 3 of U8 is near ground
potential. Pin 5 is pulled high (+24V) through a pull-up resistor in resistor package Ul1 (pin 2). Thus, the
DR-1 line to Coaxial Switch Assembly A5 is low when PORT 1 is selected and the DR-2 line to AS is low

PN
N A
1) TN

Driver Protection | N i

~Relay driver U8 is protected by diodes CR8, CR9, and two diodes inside Coaxial Switch AS.These four
diodes limit the inductive switching transients that occur when the Coaxial Switch current changes.
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Srvie' . Model8S03B
SERVICE SHEET 2 |

A2/A3 D!RECTIONAL BRIDGE ASSEMBLIES
CIRCUIT DESCRIPTION R

Geneial |

Splitter/Directional Bridge Assembly A2 is esentially the same as Directional Bridge Assembly A3 except
that Assembly A2 contains a power splitter. | ‘ - | RS

Power Splitter

The power splitter in Assembly A2 splits the RF input power between the ‘“‘measurement line”’ (to Coaxial
Switch AS) and the “reference line” (to port R). The signal in the reference line is compensated (Compen-
sating Electrical Length and 12 dB Compensating Pad) so the signal level at port R (from A2J3) will be
approximately equal to the level at ports A or B (from A2J2 or A3J2). Coaxial loop W10 makes the
reference port path (to port R) approximately one meter longer in electrical length than the paths to the
test ports. This one-meter offset permits full utilization of the 8505A Electrical Length line-stretching capa-
’bility in X10 MODE (+1 .to —1 meter at 1300 MHz) outside the test ports of the 8503B: |

Directional Bridge

The Directional Bridge of A2 and A3 is a high directivity device (greater than 40 dB, 500 kHz to 1.3 GHz).
It is this high directivity that allows reflection measurements (S,,, S;,) with lowest possible ambiguity.
Care should be taken to properly maintain PORT 1 and PORT 2 front-panel connectors. A damaged or
dirty connector can degrade the directivity of the Directional Bridge, thus increasing the degree of error in
the measurement. B | . : |

8-10




‘Model 8503B -

3 n
J5
2 D , [
- c
‘m
’, 5
A3
2 [l o B
0~ ci

Figure 8-7. A2 Splitter/Directional Bridge and A3 Directional Bridge, Connector Locations
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SERVICE SHEET 3
A8 l-IP IB ASSEMBLY CIRCUIT DESCRIPTION
Genoral

The Hewlett Packard lnterface Bus (HP-1B) provrdes a means of
communication between instruments. The bus provides two way

data flow over a single cable using standardized interface techni- =

ques. The interface design allows forming a system with only two
instruments or up to fourteen instruments, and a controller
(calculator or computer). The HP-IB uses sixteen signal lines to
connect all units of a system in parallel. Eight of these lines carry
data bits and three coordinate the flow of data. The remaining
five are Bus management lines. Each device of an instrumentation
system using the HP-IB follows a strict protocol that enables Bus
operations to proceed in an orderly manner.

The 8503B Opticn 001 allows the 8503B S-Parameter Set to be
remotely switched via the Hewlett-Packard Interface Bus. The

HP-IB controller, (calculator or computer) can also sense the posi-

tion of the coaxial input switch while the 8503B is in local opera-
tion. The following is a description of how this is accomplished.,

Bus Transceiver

The data and handshake signals of the HP-IB use logic ‘0" as
TRUE and the logic ‘‘1’’ as FALSE. For use in the 8503B these
signals,‘a're buffered and inverted by the bus transceivers. ‘

The bus transceivers consist of U18 through U21. These quad-bus
transceivers provide proper termination for the bus and invert the

bus data received while the 8503B is in Listen Mode. Each

transceiver drives and inverts data to HP-1B when in Taik Mode.
Handshake Logic

The Handshake Logtc consnsts of Ull1A, UlID, UllE UIB
U2D, U1C, U17B and U17C. Its operation is as follows:

Listen Mode.When the 8503B is on the HP-IB and addressed to
listen, the handshake sequence is as foliows:

“The controller sets ATN low (Ul'8-9). The resulting high at U1C-9
enables U18 to be a us criver. A high at U11D-8 drives NDAC
low (U18-2) and the low at U11E-10 drives NRFD high (U18-7).
This condition tells. the Controller the 8503B is ready and data is
‘put on the data bus lines (D101 thru D107). When thts data is
stable, the controller sets DAV low (U19-9).

‘The falling edge of DAV (Ul9-9) is used to clock the data and
other information into latches (discussed later). DAV going low
will place a high at U11D-9 setting NDAC high (U18-2) and set-
ting NRFD low (U18-7), which tells the controller that the data
has been accepted and to remove it from the bus r :

U

2

The'controller responds to the NDAC line by setting DAV high_ |

(U19-9) and completing one handshake cycle.

Talk Mode In the talk mode the 8503 will sense the NRFD and ’

NDAC lines at U1B-6 and U2D-13. U19 is enabled as a bus driver
by U17C-8 being low. When the controller/listener on the bus

~ ‘sets NDAC low and NFRD high, the output of U2D-11 will drive

DAYV low. The network of R4 and C9 will delay DAV long enough
to allow the data on the data bus to settle. NRFD will then be
pulled low and NDAC pulled high by the controller/listener.
DAYV (U19-9) will then go high allowmg the process to be repeated
until all data.is transferred |

How the 8503B puts data on the bus will be discussed later.

Troubleshootlng the Handshake Logic

lf there is an 8503B handshake malfunction, the controller will
wait indefinitely for either NRFD or NDAC valid. The 8503B
handshake circuitry can be checked for proper operation without
a controller in the following manner.

1  Disconnect the bus cable.
2. Ground the ATN line (Pin 11 of the HP-IB connector).

3. 'Apply approximately +5 volts to DAV line (Pin 6 of the
HP-IB connector) either with a power supply or a 10526T
logic pulser probe.) |

4. Verify that NDAC (Pin 8 of HP-IB connector) is low (=0
~ volts) when DAV is high (= + 5 volts), and htgh when DAV is
low.

5. Verify that NRFD (Pin 7 of HP-IB connector) 1S high (=+5
volts), and low when DAV is low.

 Address Comparator

The ‘Address Comparator consists of Ul, a five-bit digital com-
parator, SW1, U2A, U2C and U12A. Ul4 will compare the data
lines DIOI through DI0S5 with the setting of SW1 (see Section 11,
Figure 3-6 for instructions on setting SW1). When the two-five bit

~ words agree, U14-14 will go high indicating “MY ADDRESS.”

U2C and U12B are used to determine whether the address received
is a talk or listen address and will compare DI06 and DIO7. If
DIO6 is high a listen address is present on the Data line. If Dl07

~ishighitisa talk address.

U2C receives DI06 and pm‘9 and the inv,erted D107 on pin 10.
U2C-8 is then ‘““ANDed” with ‘““MY ADDRESS” at U2A to

~ generate ‘MY LISTEN ADDRESS’’ (MLA) when DI06 is high.

U12B will “AND”’ DIO07, the inverted DI06, and. ‘MY AD-

DPESS”’ to form “MY TALK ADDRESS’’ (MTA) when DI07 is
-~ higa. |

't

Remote Flip-Flop

Remote flip-flop (U16A) sets the 8503B into remote 0peranon
energizes the front panel light, allows switching data to be latched
into the 8503B; and dtsables the front panel switch.

The remote fltp-flop is set in the following manner. The controller
will address the 8503B to listen and pull REN Low (U19-15). The

. high REN at U2B-5 is ““AND’ed”’ with the high MLA at U2B-4

which places a high at the J input of U16A (pin3). U10C-10 will

pull the K mput of U16B (Pin 2) low. With the ATN line low
(U18 9) a high'is present on U17A-1. When DAV is pulled low as
discussed above, the negative-going edge of CMD CLK from

'U17A-3 will clock U16A. Pin 6 (LREM) will go low putting the

8503B in remote.

Listen Flip-Flop
Listen Flip-Flop U16B operates as follow5°

MLA is aplied to the J input, U16B-11. The low output of U17D
is applied to the K input of U16B-12. When the CMD CLK line
goes low as previously described, the flip-flop will set with
U16B-9 high (LISTEN) and U16B-7 low. Before being clocked,
U16B-7 was high. This high held the output of U10C low, ensur-
ing that the remote flip-flop would not change state when the

CMD CLK was generated.
Talk Flip-Flop

When the 8503B is addressed to talk, the MTA line will go low.
This low is applied to U17D-13, which places a high on the K
input of U16B (listen F-F) and on the D input of U9 pin 2. When
the CMD CLK goes low, the listen and remote F-F are reset and
U9-6 will go high enabling the TALK line. U13A will NAND
DI07, D106 and CMD CLK to form the positive-going clock signal
for U9 (TALK FF). .

Remote Programming of the Coaxial Switch Position
The remote programming feature may be' thought of as a

substitude for the front panel with information in a program-
mabie latch. The front panel is controlled by LREM. A low causes

~ the front panel data selector, A6U3, to be disabled and, at the
same time, enables the output of the programmable latch, US pin

3.

" Since the Decoder/Driver is conpected to both the front panel

and the programmable latch, whichever one is enabled will con-
trol the Coaxial Switch posmon

To progrm the 8503B, a bl directional data buffer is employed It
is divided into two major IC’s, U8 and US.

lt U8 serves as the “Data Direction Control.” |

2,. US serves as the “Data Latch.”

S

3. The Data Direction Control is a dual four-position vanalog

switch. The switch position is controlled by two .
" lines: “*‘DATA VALID” (A) and *““TALK"’ (B). Table 8-1
shows control codes, swrtch position, and resulttng func-

tion.

Table 8-1.  Data Direction Control Operation |

Us-9jus-10 , :
B | A | Selector Conn Result

D latch senses its
own output US-3
and reclocks it

Listen, Invalid Data} 0 | O |0 US-3

and U15D and ap-
plied to encoder.

into the latch’ '
upon data clk (DAV
TRUE) ‘ ‘
Listen, Data Valid 0 1 1 Data from bus | Bus data available
‘ applied to in- | for loading into
. put of latch. latch.
Talk, Don’t care a- | 0 |2 S-Parameter S-Parameter Select
bout input data be- | 1 I |3 select switch switch position is
ing valid or invalid. position is “LEARNED?” thru
sensed through | sense resistor R3,
resistor. - | buffered by U1SE

Remote programming of the Coaxial Switch position is accom-

plished if:

. Interface is in remote (LREM U16A-6 low).
2. Interface LISTEN FF is set (U16B-9 high).
3. Valid data code on data bus (U8-10 high).

4. *“DATA” on bus is not a CMD code (ATN U10B-6 high).

The codes accepted by the valid data detector are, for Port 1,
ASCII 1" or **3"", and for Port 2, ASCII '"2" or "0."

The data is loaded by the edge of DAV going TRUE (U19-9 low).

Remote Sensing of the Front-Panel S-PARAMETER SELECT

" Switch Position and Interface “TALK” Mode:

Remote sensing is accomplished when 8503B interface encodes

the front panel S-PARAMETER SELECT switch posntton and
sends appropriate bytes to the controller.

The encodmg of data is performed by U22 UIC, U11l~ and U3
(Data Sequencer and Bncoder) :

The codes, in the order sent, are given in Table 8-2:

Table 8-2. 8503B HP-IB Output Data

Output Data Octal Binary -
Front Panel Data | 061 or 062* | 1100XX
Carriage Retufrn (\CR)' ors -~ 001101,
Line Feed (LF)" 1. on | - ooto10.

* 061 = Port |

062 = Port 2

" The circuit operation may be understood if it is realized that U3, a

presetable counter, is. serving a dual purpose: it not only sequ-
ences the sendmg of the codes, but its outputs are also part of the
codes.

Thus, the two least significant btts (LSB) of the counter drive
U22. The outputs of U22 drive DIO 1 and 2. The same two LSB’s
are gated by UIC and UlIF to generate the codes for DIO3 4,
5, and 6.

A summary of the codes generated or controlled by the twoLSB’s

- of counter U3 are given in Table 8-3.

Table 8-3. Summary of Codes
Generated by Data Sequencer and Encoder

U22 Input U22 Qutputs |U3 Outputs|

(D1I0) | (D10)
V2-2 | U2214| 1 2 13]/4(5]6 | Information
0 1 Oor 1]l or0]|0|0|1]1 |Front Panel Data |
0 1 0 1]1 | Carriage Return
1 l 0 1 0f1]0]0 ]Line Feed
Source | Two LSB of [ Gen. by U22, |Gen.by
- | U3 Counter (MUX) UID, Ul1E
Output .

" A2 Splitter/Directional Bridge Assembly
A3 Directional Bridge Assembly
A5 Coaxigl Switch Assembly
- SERVICE SHEET 2

The actual transfer of the front panel ‘“‘LEARNED”’ vinformatton is done wrth the three-wtre handshake, H

“but with the 8503B acting as the “TALKER”.

"The transfer is enabled if the interface has been addressed to talk (FF U9 pin 6 high) and if ATN is false
(ATN high, U18-9). Note that the counter, U3, is preset to 0001 by ATN going true. This is done to ensure
that each time the 8503B interface is- addressed to talk (ATN goes low), the talk sequence begins at the same
point, namely, data ftrst

The talk handshake is enabled and terminated by the QC bit of counter U3.

There are actually three “*handshakes.”” Each time the listener accepts a daia byte, DAC (U3 ptn 5) will go
low then high clocking the counter ,

After the thtrd htgh-gomg DAC (U3-35), the QC counter bit will go htglt disabling U1B and inhibiting any

further handshaking by pullmg DAY high (U 19-9).

Troubleshoot' 19 the Data Sequences and ‘Encoder

The operation of the Data Sequencer and Encoder may be verified without the use of the controller in the ,.
following manner. "

L Ground U17C-8 (or clock U9-3 Talk FF with a logic pulser probe leaving ATN U18-9 floating).

2.  With + 5 volt power supply or logic pulser probe, apply a momentary logic htgh to NDAV line (pin 8
of rear-panel HP-IB connector, or U18-2).

3. Withascope, voltmeter, or logic probe, verify the logic levels on DIO 1 through DIO 6. See Table 8-3
for correct levels. (If levels are checked at HP-1B connector they will be the inverse of those in Table
8-3.)°

4. Repeat steps 2 and 3 until U3-6 goes high (three clock pulses of NDAC line). Then verify that the

handshake DAYV goes high at HP-IB connector pin 6 or U19-9.
Set to Local and Power-Up Clear

The Interface State Memory (Listen FF, Remote FF, Talk FF) can be cleared by any of the following
means.

1. AtPower turn-on, R1 and C8 form a time delay to hold U15A-3 low.momentarily. The resulting high ,
‘at ulSA-2 pulls U10A-1 and U10D-13 low, reseting thelnterface State Memory.

2. A front panel LOCAL reset pushbutton on the 8503B may be depressed to place a low at U15A-3

and initiate the above sequence.

’3. The Listen and Talk flip-flops can be cleared by the controller sending an lnterface Clear (IFC),
U18-15low. The resultmg high at U18-14 is applied to U10A-2.

4. The Remote FF can be cleared by the controller sending a REN FALSE (high at U19-15). The logic at "
U19-14 is applied to U11A-1, inverted and sent to U10D-11 to reset the Remote FF.
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Service | | | 2 | o ' Model 8503B

SERVICESHEET4 - B ¢
A4 POWER SUPPLY ASSEMBLY, CIRCUIT DESCRIPTION ‘
General - | | h

The Power Supply assembly provides thé 8503B with two regulated voltages, +5 volts and + 24 volts. Both
of these supplies are fused on assembly A4. If only one of the supply voltages is present, check the fuse for
the other supply before further troubleshooting.If both of the supply voltges are not present, check the line
fuse in the rear-panel Line Module. Ul and U2 are three-terminal IC’s in a2 TO-3 package. They are both
internally provided with current limiting and thermal overload protection. - | |

+ 5 Vdc Supply

The output of full-wave bridge rectifier U4 is 8.9 Vdc to 15 Vdc. This dc voltage is applied to pin 1 of voltage
regulator Ul, which provides a +5 Vdc regulated output. Capacitor Cl1 provides filtering and C2is a
bypass for switching transients. Capacitor C3 provides stability for voltage regulator Ul.

+ 24 Vdc Supply

The output of full-wave bridge rectifier U3 is 27 Vdc to 41 Vdc. This dc voltage is applied to pin 1of voltage
regulator U2 and divider network R1-R2. Integrated circuit U2 is a 15-volt regulator. Since +24V is re-
quired, breakdown diode VR1 is placed effectively in series with the regulated + 15 volts to provide the
+ 24 volt regulated output. Resistor network R1-R2 provides the proper voltage to pin 3 of U2, Resistor R2 |
also provides a current sink for U2 so it will-centinue to conduct when high switching currents are drawn.
Capacitor C6 provides filtering and C7 is a bypass for switching transients. Capacitor C8 provides stability

for voltage regulator U2 and C9 helps provide switching current during the nulls of the full-wave rectified
(U3) output. | -. « | ha - ‘
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MANUAL

CHANGES

— MANUAL IDENTIFICATION —
Model Number: 8503B
Date Printed: March 1977
‘Part Number:  08503-90004

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

To use this supplement, make all ERRATA. corrections and all appropriate serial number related changes
indicated in the tables below. ‘

. Page 1-0, Figure 1-1:

SERIAL PREFIX OR NUMBER | MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER | MAKE MANUAL CHANGES
1702A113, 114, 118, |« 2424 -8
119, 120, 127, 129; ‘1 T
1802A Prefix 2515A 19 -
1851A 1,2 ,,
1942A 1,2,3
. 1951A 1,2,3,4 ,
| 2016A 1-5

2105A 1-6

| 2142a \=7

P> NEW ITEM

ERRATA |

Add Extender Bd., HP Part Number 08503-60044 (No Photo).
Delete individual part numbers on LOCK FEET and VERTICAL LOCK LINKS and put them all under one part
" number, HP 5061-9699, REAR PANEL LOCK FEET KIT.
Change the SIGNAL PROCESSOR INTERCONNECT CABLE to HP Part Number 08503-60051.
P  Change the RF Connecting Cables to HP Part Number 8120-4782. ' |
Change the HP-IB Interconnect Cable to Part Number 8120-3444 and delete *“Opiion 001 Only).”

NOTE

Manual change suppiemen:s are revised as often as necessary to keep manuals as current and accurate as passibie. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from all HP offices.
When requestmg copies, quote the manual identification mformatlon from your supplement, or the model number and prmt date
from the mlo page of the manual.

Printed in U.S.A.

@n 28 APRIL 1986
. - 20pages |

0 B

|

!
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ERRATA (t:ont'd)

Page 12, under WARNINGS

Change the fifth paragraph to read as follows

08503-90004 | . | HP8SO3B ‘ |

"I this product is to be onerglzed vla an autotransformer
make sure the common terminal is connecter to the
neutral (grounded side of mains supply).

Page 1-4: ,
Delete Paragraph 1-23, 1-24, and all other references to Option 00l in the manual Substitute the words HP IB”
in place of “Option 001.” .

Page 1-4, Paragraph 1-25:
Change this paragraph to: Attaching Front Handles

Page 14, Paragraph 1-26:
'Change this paragraph to: Each HP 8503B is shtpped without front handles attached. A Front Handles Kit is supplted
. as astandard feature with each HP 8503B. It used to be Option 907. Replacement, or additional Front Handles Kits
may be ordered as HP Part Number 5061-9688 See thure 2-5 (Option 913), for installation of the Front Handles Ktt |

Page 14, Paragraph 1-28:
Change this paragraph to: Option 908, HP Part Number 5061- 9676 contains ﬂanges and hardware required to mount
the HP 8503B in an equtpment rack with 482.6 mm (19 tnches) horizontal spacing. See thure u5 for installation .
instructions. ' o L : ' : 3

e

Page 1-4, Paragraph 1-29: N S . | .
Change this paragraph to: Option 913 Rack FlangeIFront Handle Kit. . o . s N ‘

Page 14, Paragraph 1-30: " |
Change this paragraph to: Option 913, HP Part Number 5061-9769, supplies rack mounttng flanges and, the necessary
hardware for mounting the flanges on instruments with existing handles. The existing handles need o be removed
before mstalltng the rack mount ﬂanges under the handles. See Figure 2-5 for mstallatton mstructtons

Page 1-5, Paragraph 1-34: ' . . R
Replace Paragraph 1-34 with the following text: ““Figure I-1 shows the HP Model 8503B S-Parameter Test Set, line
power cable, Slgnal Processor interconnect cable, HP-IB interconnect cable, four 19 cm (7'/: lnCh) RF tonnettmg
cables, and one extender board. : , s

Page 2 3, Paragraph 2-13:

Change Paragraph 2-13 to read: “2-13. HP-IBCable. Connect HP-IB cable ( HP Part Number 8120-3444 from the HP
8503B rear-panel HP-IB connector (A10J3) to the HP 8505A rear-panel HP-IB connector.” The HP-IB shorthand
interface function codes for the HP 85038 are: SHI, AHI, T8, L4, SRO, RLZ. PPO DCO DTO CO. El.

Page 2-3, Table 2-1: l'% .

‘Change AI0J3 HPIB to HP l’at’l Number 8120-3444, 8l20-3445 8!20-3446 and 8120-3447* ‘ " '

Replace the footnote at th: botmg;n of Table 2-7 with the foliowing footnote: t

HP-IB cable 8120-3444 is’ apnrc-ltlmately 0.5 meter long; 8120-3445, | meter long; 8120-3446. 2 meters long. and

~ 8120-3447, 4 meters long |

Page 2-5, Paragraph 2-22:

Change the paragraph to: Locking Units Together. If it is desired to lock the HP 8503B and the HP 8505A together,
use the Rear Panel Lock Feet Kit (supplied), HP Part Number 5061-9699. The Rear Panel Lock Feet Kit contains - o o
the vertical lock links which connect the front frames of the two instrutnents together. HP 85038 Test Sets having ‘ '
Serial Number 2513A01686 or above have front frames with Metric screw holes. Check the Serial Number of the ‘

~ HP 8503B and use the proper screws (Inch or Metric) to secure the lock. ltnks to the HP 8503B front frame. Both
types of screws are supphed with the Rear Panel Lock Feet Kit. ) R o

o | oo )
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[ ' ; | 08503-90004

: ‘ HP 8503B

- ERRATA {Cont’d)

Page 2-5 Paragraph 2-22b:
Change the paragraph to: Fasten the four lock links (Part of HP Part Number 5061-9699) to the HP 8503B front frame.
using the eight Inch or Metric screws provided. There are eight thrcaded holes in the front frame for this purpose.
The hook-shaped protrusions of the lock links must extend toward the rear of the HP 8503B.

- Page 2-5, Paragraphs 2-22c through 2-22e:
Delete all mention of HP Part Numbers in ‘;hese paragraphs.

Page 2-6, Paragraph 2-25:
Change the paragraph to: Rack Mounting (Options 908 and 913)

P Page 2-6, Paragraph 2-27:
Change the first sentence to: Instruments with Option 913 contain the Rack Flange Front Handle Kit.

)

Page 2-6, Paragraph 2-28: |
Delete mention of Option 907. The Front Handle Kit is standard.

" Page 2-6, Paragraph 2-29:
~ Delete the first sentence.

 Page 2-6, Table 2-2:
Replace the table with Table 2-2 (ERRATA) supplled in thlS Change Sheet

Page 2-9, Figure 2-5: ‘
‘ - Replace the figure wnh Fxgure 2-5¢( ERRATA) supphed in this Change Sheet.

Page 3-2, Figure 3-1:
On the REAR view, charge callout 14 to 15 (Port Bias 2 BNC ConneLtor), and callout 15 to 14 (Porl Bias |

v\

BNC Connector)

., Page 4-21, Perfo‘mance Tests:
" Change (est heading 4-12 to read: “PORT MATCH - TEST PORTS 1 and 2"
For test 4-12 DESCRIPTION:
Change the first sentence to read: “Perform the Directivity (Incoming Inspection Test, Figure 2-6) and the Test
Port Open/Short Ratio Test (Paragraph 4-11)." ‘

 Page 4-23, Paragraph 4-13: , |
In the equipment list fnr Figure 4-11, change the eighth item description as follows: “*Termination. 75 ohm, Type N
Female |

Page 64, Table 6-2: :
Add the following caution after the riescnptlon of A2J1.

CAUTION | ..

’ g - | The A2J1 connecty is nnl meant to be customer-repairable as it s part of the A2 splitter/ -
gt | " divectional bridge assembi'. Damage to the spllmrldmctlonal bridge is likely to resuit !
P ) shoulsl lhls conneclor bo diassembled.

oo

| ‘ Add the followmg E*aunon after the descnpnon of A3J\.

o T T CAUTION | . ,
‘ . | '-'”‘; mn.m connector is not m nt to be customer- ropolnhlusll is pammna dlrcctlonal
el bridge amnhly Damage o, a dlmtlonal bmm is Ilkoly 0] result should this conncc
tor bs dlmsumhl&d - \
e 3




ogso390004 . ) o | HP 85038

ERRATA (Cont'd)

Page 6-6, Table 6-2: | | L ~
~ Add the followmg statement after the descnptlon of chassxa part Fl havmg HP Part Number 2110-0004: **One fuse
only is supphed The type of fuse supplied dcpends upon the nommal lme distribution voltage of country of destination.”

Page 6-7, Table 6-2:

Under MISCELLANEOUS heading, change CABLE HP-IB INT ERCONN to HP Part Number 8120»3444 _
Under MISCELLAN EOUS headmg, add HP Pant Number 7121-2527 CD 5, METRIC AND INCH CAUTION LABEL.

Page 6-8, Figure 6-2: |
Change the expoded view title to A2J1/A3J1.
In the table change Reference Designation 3 to HP Part Number 5021-1746.

Page 6-10, Flgure 6-3: |
Delete Reference Designation 7.

Change the following HP Part Numbers in the table.

Reference HP Part Number

Designation .
1 5021-5801
2 5021-5802
8 | 5041-6819
9 - L 5041-6820
14 , ' 5021-5832
15 5061-9435
16 o | 5061-9447

CHANGE 1

Page 6-5, Table 6-2:
~ Delete ASC9 and ASR4.
‘Add A8C13, HP Part Number 0160-3878. CAPACITOR-FXD. 1000 PF +20% 100 VDC CER.
" Add ABCR2, HP Part Number 1902-0539, DIODE-SCHOTTKY.
. Add A8R7, HP Part Number 0698-7236, RESISTOR IK 1% 05W F TC = 0+100.

Page 8-13, Figure 8-9: : :
Replace Component 'Location dmwmg wnh the drawmg of A8 included in this Change Sheet.

i
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' HP 8503B

. - 08503-90004
CHANGE. 1 (Cont'd) |

Ag

" 1 2
23 44 ‘
Figure 8-9. A8 HP-1 AssembIJ’. Component Locations (Change 1)

Page 8-13, Figure 8-10:

Add a chassis ground wire ( r+7 ) that goes into Al0 lnterconnect Assc,mbly and Lonneus to J3-12
(SHLD).

Add C13.CR2. and R7; delete C9 and R4. disconnect U2D: and connect U9B as shown in the partial schematic
following:

TO UI9-II
FROM UI19-10
TO UI9-12 ~——— e TO Ull~ 2
TO WS- 4 ’9 : '
T0 VI8~ 3 ' '
’ . +8v I
uss
13
10 " CR2 CLR
TO LIB-5 e 12 9
0 o
6 " R7 19 4 ps
FROM UI8-6 - 8 )41 1090 | " Nck
—z ./ ci3 | F-F
, .00! ,
N \ v TO U3-5
. FROM UI8-10 -
. To ur-s | — ' T Tour!
@ . ; S ' Tour?-2
. . o ' — FROM uI7-8 ' ' ——————— TO RS
‘ \ ' - . ‘ P/O Figure 8-10 (Change 1)
B S '
. ..‘ ‘ N ' . ’




HP 9/5038

08503-90004 .

CHANGE2 | - . - .

Page 1-0, Flgure 1-1:
Changc the part number under Signal Processor Interconnect Cable to 08503 60051.

Page 2-3, Paragraph 2-12: '
Change part number of Slgnal Processor Interconnect Cable to HP Part Number 08503-60051.

Page 6-7, Table 6-2: | v
Change HP Part Number 08503- 60005 to 08503-60051 for SIG. PROC. lNTERCONN CABI E. L | |

CHANGE 3 | - o /.

Page 6-10. Figure 6-3:
Change Refcrence Designator 19 to HP Part Number 08503-00027.

Page 6-12. Figure 6-4:
Change Reference Designator 15 to HP Part Numbsr 08503-00025. | o / B
Change Reference Designator 16 to HP Part Number 08503-20007. ’ . I ' /

CHANGE 4

Page 6-4. Table 6-2: | - | |
Change A4 to HP Part Number 08503 60048. : | : ‘
. | Add A4CRI through A4CR4, HP Part Number 1901-0662. DIODE- POWER 100V 6A : . "

Change A4U3 td HP Part Number 1906-6094. , | .,
Delete A4U4.

Page 8-15, Figure 8-11: ' , |
Replace existing Figure 8-ll with the one included in this’ changc sheet (Ch.mge 4) b R | S

A4 | - “_ X
P | - ~ “| I E21=) O
Ol O — =
o = [ ol 5 , t cé EI
W w W vz v3 ‘ ~
™ E ' '.
Qo g + s R
u A )
— 1™ |

6
12

| Figure 8-11. A4 Power Supp[y As.sembl_v. Component Locations (CHANGE 4)
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i ’ ‘:;:‘ ‘ ' - ) .

‘ “HP ‘85033‘_‘. - . \ o o ' | 08503-90004
‘cuAucu.(com'd) N -

. Page 8-15 anure 8122 N '
Change AdU4 !0 four dmde‘i. A4CRI-CR4 s shown m ‘the followmg partial schemanc

—-— 0
-
S
-—

* 8970 15VOLTS D

m

Kk ¥ . . .
! . N\ \ .
B o _ 727 |# f T F
| ' I ! '? . -
g B I 7.5 T0 .
| : 12V AMS
’ ' e +
- 3 L0 Lo
I o W00pF T 6.8pF
| |
| )
G — i
SR
! ) & —&-
. | (.
)
n /

‘ | o P/O Figure 8-12. A4 Power Supply (CH}/!NGE 49 | 5

CHANGE 5

| No manual c'hrange. | ' -
CHANGES . o :
‘ ‘ P.ngc 6-10. Figure 6-3:
o - Change item 19 to HP P.m Number 08503-00030, CD 6.
. Change item 20 to HP Part Number 08503-00028, CD 2.
; ,
~ CHANGE 7 R - T S
Page 6-10. Flgure 6-3;
Change item 19 to HP Part Number 08503 00031, CD 7. | :
- Add item 22, HP Part Number 2420-0001. Qty 3. HEX NUT 6-32. CD 5.
2
| . N




0850390004 | - L T | HP 8503B

. o . . . 1, . i . _“ i
CHANGEB | - ' SR
. e ' v , S
. i ) ' . ‘\ iR ,.'

- Page 6-6, Table 6-2:
~ Change Al2 io HP Pari Number 08503-60050 CDé. . Lo
Add AI12C1 and AlZC2, both havmg HP Part Number 0160-4833 CD 5, CAPACI l’OR-—PXD 022UF :th%
.100VDC CER. | ,
Add AI2RI znd A12R2, both having HP Prrt Number 0757—0394 CD 0, RESISTOR 51‘l 1% - 125W F TC —-O:thO. .
Under CHASSIS PARTS addFZand F3, both having HP Part Number 2110-0424 CD9 FUSE T5A 125V NTD .25X.2.
Page 67, Table 6-2:.. | SR : K g" | R
Under MISCELLANEOUS add the followmg componems ' SR "i \ S o ‘ L
l400~0110' CD4, QTY 2, FUSEHOLDER-B[PIN SKT 5A 125V. | AT B .
1400-0111, CD S, QTY 2, FUSEHOLDER NUT FOR USE WITH HP PAR‘l' NUMB*ER 1400-0110."
l400~0| 12,CD 6, QT Y 2, FUSEHOL DER CAP. FOR USE WITH HP PART. NUMBER 1400-0110 Vo ry

. . . )

Page 6-10, Flgure63 | R o o |
Change Reference Besrgnanon 21 to0 HP Pan Number 08503-00033, CD9. - ;o | I

N u .
oo . ‘\.“,, X ! \

Page811 Frgure88 ST C ; -
Place the partial Flgurc 8-Rin lhls change sheet onto the exrsung Flgure 8 8 Scherhatrc [ :

'cnmse e RV
- Page 1-0, Flgurell . K L e o | o SRR y
Delete indivicual part numbers on LOCK FEET and VERI'ICAL LNCK LINKS and put them all under HP Port Number | y

. L\ ~ 5061:9699, REAR PANEL LOCK. FEET KIT :

'Page -4, Paragraph 1—25 - RX
Change this paragraph to: Attaching ant Handlas Ch

Page 1-4 Paragraph 1-26: ‘ S
Change this paragraph to: Each HP 8303B is shipped without fron* handles attached. A Front Handles Kit is supplied
' asa standard feature with each HP 8503B. It used to be Option $u7. Replacement, or additional Front Handles Kits
may be ordered as HP Part Number. 5061 Y688. See Frgure 2-5 (Optlon 913), for installation of the From Handles Kit.

Page l-4 Paragraph 1-28: '

Change this paragraph to: Opuon 908, [P Part Number 5061- 9676 contains ﬂangea and hardware requnred to mount
~the HP 8503B in an equrpmem rack with 482.6 mm (19 mches) honzontal spacing. See Figure 2-5 for installation
mstruct-ons

, Page 1-4, Paragraph 1-29:
- Change thlS paragraph to: Option 913 Hack Flanno[Front Hamlla Kit.

" Page 14, Paragraph 130: ’ .
Change this paragraph to: Option 913 ‘HP Pant Number 5061-C769, supphes rack mounting flanges and the necessary
hardware for mountmg the flanges.on instruments with existing handles. The exlstmg handles need to be removed
before installing the rack moum flanges under the handles. See Figure 2-5 for installation instructions.

- Page 2-5, Paragraph 2-22:. '
Spe Change the paragraph to: lnekino Units Togﬂlm If it is desired to lock the HP 85G3B and the HP 8505A together.
 'use the Rear Panel Lock Feet Kit (supplied), HP Part Number 5061-9699. The Rear Panel Lock Feet Kit contains
o the veitical lock links which connect the front frames of the two instruments together. HP 8503B Test Sets having ‘
© ' Serial Number 2513A01686 or above have front frames with Metric screw holes. Check the Serial Number of the’
HP 8503B and use the proper screws (Inch or Metric) to secure the lock Irnks to the HP 8503B from frame Both,
types of screws are supplied with /he Rear Panel Lock Feet Kit. , -

. ' Yot
o o . ,
8 ‘ N



HP8503B S S © 08503-90004

CHANGE 9 (Contt) R ,*

Pagc 2-5, Paragraph 2-22b C :
Change the paragraph to: Fasten the four lock lmks (Part of HP Part N umber 5061-9699) to the HP 8503B front frame
using the ‘eight Inch or Metric screws provided. There are eight threaded holes in the front frame for this purpose.
- The hook-shaped protrusions of the: loc{k links must extend toward the rear of the HP 8503B. '

Page 2-5, Paragraphs 2-22¢ through 2-22¢:
| Delete all mention of HP Part Numbers in these paragraphs.

Page 2-6, Paragraph 2-25:
Change the paragraph to: Rack Mountlng (Opthms 808 and 913)

Page 2-6, Paragraph 2-27:
Change the first sentence t0: Instruments with Option 9l3 contain the Rack Flange Front Handle Kit.

Page 2-6, Paragraph 2-28:
Delete mention of Option 907. The Front Handle Kit is standard.

Page 2-6, Paragraph 2-29:
Delete the first sentence.

"Page 2-6 Table 2-2
" Replace the table with Table 2-2 (CHANGE 9) supplied in thls Change Sheet.

Page 2-9, Fxgure 2-5: .
Replace the fngure with Flgure 2-5 (CHANGB 9) supphcd in thls Change Shcct

Page 6-7 Table 6-2:
Under MISCELLANEOUS add HP Part Number 7121-2527, CD 5. METRIC AND INCH CAUTION LABEL.

. Page 6-10, Flgurc 6-3:
Change the followmg HP Part Numbers in the table.

| - Reference HP Part Number
~‘ Designation |
: } 1 5021-5801
\ 2 5021-5802
3 8 ~ 5041-6819
L 9 5041-6820
P S SN 5021-5832
i s | 5061-9435 *
Ll .16 | . 5061-9447
ai R
5
| 1 90 ‘
X - |




HP 8503B

Table 2-2. Rack Mounting Kits for 8503B (ERRATA)

b

Description |

HP Part Number

" Quantity

OPTION 908
Rack Flénge

Machine S'crew‘,’ Pan Head,
8-32 x 0.375 inch

" M4 x 07 x 10 Pan Head

'OPTION 915
Handle Assembly

Rack Flange

Machine Scr_c§v, Pari Head,
8-32 x 0625 inch

M4 x 07 x 16 Pan Head

5020-8861
2510-0193

0515-1114
. 5060-9898

5020-8935
2510-0194

0515-1106

08503-90004
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08503-90004

side of instrument. \

HP 8503B |
OPTION 908 / v .
- RACK MOUNTING KIT | |
- WITHOUT FRONT HANDLES : \
(HP 5061-9575) | LEFT SIDE OF .
INSTRUMENT \(/
RACK FLANGE \><’f" |
HP 5020-8861 ] | FRONTOF

832 x Q75" 4 /

HP 2510-0193 or | q

M4 x 0.7 x 10 Pan Head / e

HP 05151114 | ¥ s \

2 places on each “IEFAIIBbl!NgRIP
. J (Each side of

AN

from instrument
before attaching

@9/ % | instrument) Remove

| INSTRUMENT

(Each side of instrument) \ o ~ / | |
PAN HEAD e > P
MACHINF. SCREW - : )
) / | . |

, (Included in Option 913)

2 places on each
side of instrument.
(Included in Option 913).

- fiange.
OPTION 913 \
 RACK FLANGE KIT * FLAT HEAD
" FOR INSTRUMENTS WITH MACHINE SCREW
'EXISTING FRONT HANDLES 8-32 x 0.375” - :
'(HP 506]-9769) HP 2510-0195 or N -
1 3 M4 x 0.7 x 10 Flat Head -
| I * FRONT HANDLE 90 degrees ' ,L,ﬁgﬂsl‘,‘n’fsﬁi \//
LI | TRIM STRIP HP 0515-0896 5 |
| o ~ HP5020-8895 | / FRONT OF
RACK FLANGE PR Y INSTRUMENT
. HPS0208935 e / |
: (Each side of instrument) I@r\\ / |
/GV/L <

b ~A . S /SN -
/ , ' \ ‘
PAN HEAD ,. ~‘6“/ o /W/ xJ NN o
* MACHINE SCREW P © > FRONT HANDLE
', 832 x 0625" N - \ HP 5061-9498
* HP 2510-0194 or a8
M4 x 07 x 16 Pan Head | W/ B REMOVE TRIM STRIPS AND
| weostsnos g | * FLAT HEAD MACHINE SCREWS

IF HANDLES ALREADY ON INSTRUMENT.

* These items supplied with the standard
instrument for instruments without
front handles. These items may be

~ ordered as HP Part No. 5061-6688.

- Figure 2-5. - Attached Rack Mounti‘ng ’Hdrdwqre and Handles (ERRATA)
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'. HP 85038

Table 2-2. Rack Mounting Kits for 85038 (CHANGE 9)
P

08503-90004

\

| Description HP Part Number Quantity
" OPTION 908
Rack Flange 5020-8861 2
Machine Screw, Pan Head, . 2510:0193 6
8-32 x 0.375 inch
M4 x 07 x 10 Pan Head 05151114 6
OPTION 913
Handle Assembly 5060-9898 2
Rack Flange | 5020-8935 2
* Machine Screw, Pan Head, 2510-0194 6
8-32 x 0625 inch |
M4 % 0.7 X 16 Pan Head ‘0515-1106 6




HP8SO3B . o | S 08503-90004

‘| OPTION 908 | - | . |
- RACK MOUNTING KIT ! . o ; | B
WITHOUT FRONT HANDLES | ' | | |
(HP 5061'9676) o - LEFT SIDE N/
| | S ' INSTRUMENT To /
RACK FLANGE S N | FRONT OF
HP 5020-8861 . ' |
. ‘ , e INSTRUMENT
(Each side of rqn:stru_ment) : N | ‘
PAN HEAD S ~ 7 \ & /
~ MACHINE SCREW - TN
a2 x0T - B -
HP 2510-0193 or | 0 -
M4 x 0.7 x 10 Pan Head | -~ ,/J’\J
HP 0515-1114 ® || e NG
2 places on each S . - | g:?&“gmé
.sme of mstrument.\ . > P % | Eachsideof
o - | : o
\ ¥ | ‘ instrument) Remove
. o ' from instrument
' before attaching .
flange.
OPTION 913 S
‘ RACK FLANGE KIT * FLAT HEAD |
FOR INSTRUMENTS WITH MACHINE SCREW |
EXISTING FRONT HANDLES = 832 x 0375" | o
| (HP 5061-9769) © - HP2510-01950or - \ /
S S ' o M4 x 0.7 x 10 Flat Head
B  *FRONTHANDLE 0 dsrees ,LAE,SFTT etweln /
" TRIM STRIP HP 0515-0896 N |
| HP 5020- sags < FRONT OF
'RACK FLANGE NIl insTRUMENT
HP 5020-8935 -
(Each side of instrument)
~ (Included in Option 913). | /Q /
PAN HEAD
MACHINE SCREW * FRONT HANDLE
8-32 x 0625" | HP 5061-9498
HP 2510-0194 or /
M4 x 0.7 x 16 Pan Head REMOVE TRIM STRIPS AND
HP 0515-1106 FLAT HEAD MACHINE SCREWS
2 places on each - IF HANDLES ALREADY ON INSTRUMENT.
side of instrument. . ' |
(Included in Option 913). * These items supplied with the. standard
o o 2 ~ instrument for instruments without
. 1 " tront handles. These items may be
- I I ~ordered as HP Part No. 5061-9688,

Figure 2-5. Attached Rack Mounting Hardware and Handles (CHANGE 9) |
' ) 19/20




