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SAFETY

This instrument has been designed and tested according to International Safety
Requirements. To ensure safe operation and to keep ihe instrument safe, the
information, cautions, and warnings in this manual must be heeded. Refer to
Section I for general safety considerations applicable to this instrument.

CERTIFICATION

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

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and work-
manship for a period of one year from the.date of shipment. Hewlett-Packard
will, at its option, repair or replace products:which prove to be defective during
the warranty period provided they are returned to Hewlett-Packard, and provided
the proper preventive maintenance procedures as listed in this manual are fol-
lowed. Repairs necessitated by misuse of the product are not covered by this
warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, IN-
CLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HE WLETT-
PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for Hewlett-
Packard products that require maintenance and repair on-site.

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

‘ . . ’|“‘,"\‘.

L e
)




HEWLETT ﬁ PACKARD

- | | o
OPERATING AND SERVICE MANUAL

1 8503A
- S-PARAMETER TEST SET |
Includes Option 001

SERIAL NUMBERS

| : | This ‘manual applies directly to HF Model 8503A
| | ‘ ' -S-Parameter Test Set having serial prefix number
. , 1620A. - |
| - For additional important’ information about
serial numbers see INSTRUMENTS COVERED:
BY MANUAL in Section 1.

‘
!
i

© Copyright HEWLETT-PACKARD COMPANY 1976
1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CALIFORNIA, US.A.

MANUAL PART NO. 08503-90001
Microfiche Part No. 08503-90002
Opsrating inforymation Supplement Part No. 08503-90003 : Printed: August 1978




Table of Contents

\‘
Section Page  Section Page
1 GENERAL INFORMATION. . . ........... 1-1 2-15. Matipg Connectors. . .. ........... 2-3
1-1. Introduction. ............ e e 1-1 2-17.  Operating Environment . ... ...... L 2-5
1-5. Specifications. . .................. 1-1 2-19. Installation Instructions . . .. ...... ;>. 2-5
1-7.- Safety Considerations. . . ... .. T 1-1 223.  BenchOperation. ............... 2-6
1-8. General................ PR 1-1 ©225.  Rack Mounting (Option 908/909) . ... 2-6
1-10.  Operation ..........c.c.nououn... 1-1 2-28.  Front Handles (Option 907) . . ... ... 2- 2-6
1-12. = Safety Symbols............. R B 2-30. Incoming Inspection Test . . . . . e e 2-6
1-13. Service .......... ..., 1-1 '2-33. Storage and Shipment . .. ........... 2-6
1-15. Instruments Covered by Mdnual ......... 12 . 2-34.  Environment ............ .. 246
1-20. Description . ....... e cee... 14 2-36.  Packaging............... I 2-6
1-22. Options. . . . . .. PO PP ‘ - |
1-23.  Option 001 HP- lB ............... 1-4 Il OPERATION............... e 3-1
1-25.  Option 907 Front Handle Kit . ... ... 1-4 3-1. Introduction. ................. v 3]
1-27.  Option 908 Rack Flange Kit . . ... ... 14 3.3. Panel Features . .................. 3-1
1-29.  Option 909 Rack Flange/Front 3-5. QOperatorsChecks................. 3-1,
| HandleKit. ............. ... 14 3.7. Operating Instructions . ... .......... 3-]
1-31.  Option 910 Additional Operating 39. Operator’s Maintenance . ............ 3-1
and Service Manuals. . . . . R ) | ' | | ,
1-33. Accessories Supplied . . . ............ 1-5 IV PERFORMANCETESTS ................ 41"~
1-35. Equipment Required But Not 4-1. Introduction. . ........... .. ... 4-1
Supplied . ........ R £ 4-4. Equipment Required . .............. 4.1
1-37. Equipment Available . . . ... .. e .15 4-6. TestRecord....:................. 4-1
1-38.  HP Model 11600B Transistor Fixture .". 1-5 4.8. Directivity Test. . . . . e e 4-|
1-40.  HP Model 11602B Transistor qure P BN 4.9. Transmission Frequency /
1-42. HP Model 11068A Transistor Fixture . . 1-5 Response Test. .. ............... 4-2
1-47.  HP Model 11851A RF Cable Kit . . . .. 1-5 4-10. Reflection Frequency Response |
~1-49.  HP Model 11853A 50 Ohm Test oo 420
| Type N Accessory Kit . ........ 15 4-11. Test Port Open/Short Ratio Test . .. .. .. 4-12
1-51.  HP Model 11854A 50 Ohm BNC ~ 4-12. Test Port Return Loss Test . . . . ....... 421
Accessory Kit. . . ............. 1-5 4-13. Port Return Loss Tests. .. .. ......... 422
1-53.  HP Model 11857A Test Port ' .
Extensiost Cables. . . . .. e e 16 V.  ADJUSTMENTS. . ... . e 5-1
1-55.  HP Model :¥858A Rigid - 5-1. Introduction. ................. B
Interconnect Adapter. . ... ...... 1-6 : ‘
1.57.  HP Model 85J30A Accuracy VI  REPLACEABLEPARTS ........ e 64
Improved Measurement (AIM) . 6-1. Introduction. . . ... e e 6-1
Program. ,.................. 16 6-3. Abbreviations. ................... 6-1
1-59.  HP Model 85031A Verification and : 6-5. Replaceable Parts List ... .......... . 6-1
APC-7 Calibration Kit ... ....... 1-6 6- 7 Ordering Information. . ... ... ....... 6-1
1-61.  HP Model 85032A 50 Ohm |
Type N Calibration Kit. . . . . . .. .. 16 VIl MANUALCHANGES .................. 7-1
1-63.  HP Model 85033A SMA 7-1. Introduction. . . .................. 7-1
CalibrationKit . . . ............ 1-6 | o |
1-65. Recommended Test Equipment . . ... ... 1.7 VIII SERVICE . .... e e e 8-1
" 8-1. Introduction......... e 8-1
I INSTALLATION ................. cen. 241 8-5. Theory of Operation . ...... e 8-1
2-1. Introduction. . . .. S 2- 8-7. Troubleshooting . . . . . PO .. 81
2-3. Initial Inspection. . ................ 2-1 8-11. Recommended Test Equlpment ........ 8-1
2-5. PreparationForUse................ 2-1 813.Repair. .. .......0 ... .. .. ... 8:1
2-6.-  Power Requirements . ............ 2-1 8-14.  Directional Bridges .. . . . .. . |
2-8.  Line Voltage and Fuse Selection. . . . . . 241 8-16.  After Service Product Safety
2-10.  Cable Connections. . ... ... ... L. 23 Checks .. .....covuernennn.. 8.1
n

|

CONTENTS

'Mode'l~:rl85\Q3A:‘_




REENE | ~ 'ILLUSTRATIONS . E N
\\ " Figure | Page FigUre Page
‘. 1-1. Model 8503A S Parameter Test Set wnth 4. 13 Port Return Loss ( 100 1000 MHz) ......... 4-26
v o Accessories Supplied L. ... 1-0 4-14. Por;,‘R‘eturn Loss (2 - 100 MHz).......... 427
\\ 1-2. Typical Serial Number Plate ... ....... L 12 4-15. Port Return Loss (0.5 2MHz) ........... 428
2.1, Line Voltage Selection with Power 6-1. - Type N Connector Assembly, R
Module PC Board . ... ............... 22 Exploded VieW. . .. voouvvonennnn oo 67
\t\ 2-2... AC Power Cable Available. . .. ............ 2-4 6-2. ‘Cabinet Parts, Exploded Vlew e 6-8 "
| 2-3. Changing 8505A Operating Instruction Sheet €-3. Mechnaical Parts Location. . . . . . . PP o (I
\ to Bottom of 8503A . . ............ YY) 8-1. 'Schematic Diagram Notes . . .. ........ ceiets 823
' 2.4, Lock Feet, LeftSide . .................. 2.7 8-2. Simplified Block Diagram of 8503A,
j \2 5. Attaching Rack Mounting Hardware | Including Option 001 (HF-IB) . . . .. Ao 8-6
o and Handles . . . . . e e e 29 8-3. RF Troubleshooting Block Diagram ... ... ... 89
, "VZ--6. lncommg Inspection Test . . . . . e ... 2100 84, watch Control and Front Panel Indicator = .
;/ 3-1. Front and Rear Panel Controls, Connectors, Troubleshooting Block Dlagram. cee et ... 89
A \ - andIndicators .,/ ....... T e 3 2 8-5. A6 Decoder/Diiver Assembly, Component
3:2. Operator’ sCheck ...................... 3-5 LOCAtIONS. « « v v v et e e e e 8-11
o )3~~3. RF Signal Path .| ... e e e 3-10 8-6. ‘Al Front Panel Switch Board Assembly
IR 4: 'Operdtmg Instrugtions . . ... . .... e 3-11 and A6 Driver Assembly, Schematic . . ... .. 8-11
. 35. APC7 Connectoﬂs. P 3-21 8-7. A2 Splitter/Directional Bridge and A3 |
4 1, Transmission Prequenby Rt*sponse Test Setup. . . 4-2 Directional Bridge, Connector | ‘
v 4.2 Transmission Frequemy Response Magnitude. . . 4-5 CLocations. . .. v e i .. .813
2l 43,7 ransmission Freqnency Response Phase . . . .. . 4-6 - 8-8. A2 Splitter/Directional Bridge Assembly,
44, “Reflection Frequency Response Test Setup . . .. 4-7 A3 Dires dmnal Bridge Assembly, and
. ' 4-5. Reflection Frequency Response Magnitude . . . 4-10 AS Cuaqaﬂ Switch Assembly, Schematic ... 813
— 4-6. Reflection Frequency Response Phase. . . . . .. '4-11 - 89. A8 HP-IB Assumbly, Component |
. ﬂ“ 4-7. Test Port Open/Short Ratio Test ... .. e 4-13 Locathfls ......................... 8-15
- ' 4-sif}., Test Port Open/Short Ratio’ Magnnude 8-10. A8 HP-IB Assembly, Schematic . . .......... 8-15
' SIMHZ. oo e 4-16 8-11. A4 Power Supply Assembly, Component

> ; 49

- Slope Peak-to-Peak Measurement . ... ........ 4-17
 4-10. Test Port Open/Short Ratio Phase, x2 MHA o419 8-12.
X C 411, Port Return Loss Test Setup‘ e 422 8-13.
' 412, Por\t Return Loss (1000 1300 MHz.) ........ 4.25
- TABLES
Table - Page Table
i-1. Model 8503A Specifications . . .. ... .. I 1-3 4.2,
1:2. Model 8503A Supplemental Characteristics . . . . 1-4 6-1.
1-3. - 11853A 50 Ohm Type N Accessory Kit. . . . . R B 6-2.
1-4. 11854A 50 Ohm BNC Accessory Kit, ... .. ... .16 6-3.
1-5. 8503A Verification and APC-7 Calibration Kit . . 1-6 8-1.
' 1-6.. 85032A 50 Ohm Type N Callbratlon Kit...... 1-6 '
o 1.7. 85033A SMA Calibration Kit. .4 . ... .:..... 17
' 1-8. Recommended Test Eqmpment .......... L. 18 8-2.
O 2-1. Model 8503A Mating Conneclors . . .. ....... 2:3 8-3.
} " 2-2. Rack-Mounting Kits for 8503A . ........... 2-5 8-4.
; | 4-1. Loss of Typ{cal Coaxial Cable Used for - : '
3-18

| Model 8503A

6-Ft. “Te&.t” Cab]e. e

Table of Contents

LOCAtIONS. « « v v v e oot e e e 8-17

6-4

A4 Power Supply Assembly, Schematic . 8-17
Major Assemblies, Cables, and
Connectors Location . . . ... .. e 8-19
Pase
Model 8503A Performance Test Record. . . . . .. 4-37
Reference Designations and Abbreviations . . . . . 6-2
ReplaceableParts .. .......... ... .....
Code List of Manufacturers. . . ............ 6-11
Cable Configurations for X!
MODE (8505A Electrical .
Length). .. ...oovvvennennnnns ....810
,Data Direction Control Operation. . . . ....... 8-11
"8503A HP-IBOutputData . ............. -.8-11

Summary of Codes Generated
by Data Sequencer and :
CEncoder. ... .81

L




" Generdl Information’ | - L S © % Model 8503A
. HP8503A ,, | '*
08505-20158 08505-20156 ah 4 |
08505-20157 08505-20155 LINE POWER CAELE . 1600-0367 (4 each)
LOCK FEET (See Figure 2-2 ' VERTICAL .
for HP Part Number) LOCK LINKS

SIGNAL PROCESSOR  RF CCNNECTING CABLES  HP-IB INTERCONNECT
INTERCONNECT CABLE . 8120-2289 " CABLE (Option 001 Only) ~
| | 08503-60005 ,  (4each) | 10631A
, ~ Figure 1-1. Model 8503;4; S—Parar;ié;é‘evr Test Set with Acée.s"sqries Supplied
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-2 Thls Opemtmg and Sexvnce Manual con-‘ -

: tams mformatnonlequnrcd to install, opeldt&:, test,

adjust, and.iservice the Hewlett-Packard Model
- 8503A. anure 1-1 shows the mstrument and acces— -
sories supplied. This section covers instrument
|dentlﬁmtlon description, options, chCC'SSOI‘Ieb,

spemﬁcatlons ‘and other basnc mformdtwn_ oy

I 3
Information Supplement.

operator..Additional copies ‘of the Operation In-
formation Supplement can be ordered separately

through your nearest Hewlett-Packard office. The
part number is hsted on the tntle pdge

Hi

1-4. Also listed on the title page ofthie manual is
~ a Microfiche part number. This number can be
used to order 4 x 6-inch microfilm transparencies
of the manual. Each microfiche contains up to 60
photo-duplicates of the manual pages. The mic-
rofiche package also includes the latest Manual
Changes supplement as well as all pertinent Ser-
vice Notes.

1-5. SPECIFICATIONS

1-6. Instrument specnhcauonsare listed in Table
1-1. These specmc‘mons are the performance
standards or limits against which the instrument is
tested. Table 1-2 lists supplemental characteris-

Supphed with this manual i an Oper'mng. o
The Supplemciii 15 &
~ copy of the first three sections of the mantal, and -

should be kept with the instrument for use by the .

tics. Supplemental characteristics are not specifi-

cations but are typical characteristics included as
additional information 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 dccordmg to inter-
ndtlonal safety standards. :

i
' .
]

1- l l BEPORF APP[ YING POWER make sure

- the mstrument s ac input is sét for the available ac
. line voltage, that the correct tuse is installed, and
- “that all”normal safety prédautions have been
tdken (Sée Wammgs below)

-12 Safety Symbols s

""ln'-%tructmn mdnuul symiml The app-
KT pckr‘atus will be marked with this symbol
whﬁn it is necessary for.the user to refer to
~ the instraction manual in order to protect
T 'jthe dppartm against ddmdge

lndlcates dangerous voltages

Earth Tcrmmal

The WARNING sngn denotes a
hazard. It calls attention to a

‘which, if not correctly performed
or adhered to, could result in in-
jury or loss of life. Do not proceed
beyond a WARNING sign until

understood and met.

The CAUTION sign dcnotes a

hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to or destruction
~ of part or all of the equipment.
Do not proceed beyond a
CAUTION sign until the indicated
conditions are fully understood
zmd met | :
1-13 Service\ .‘

CAUTION |

1-14. Although thls instrument has been man-
ufactured in accordance with international safety
standards; this manual contains information, cau-
tions, and 'warnings which must be followed to
insure safexoperduon Service should be per-

' formed only\by quahﬁed service personnel, and

the followmg wammgs should be observed:

procedure, practice, or the like,

the indicated conditions are fully

.

|
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Any maintenance or repair of the
opened instrument under voltage
should be avoided as much as possi-
ble, and when inevitable, should be
carried out only by a ckilled person

* who is aware of the hazard involved.

 Capacitors inside the instrument may

still be charged even if the instrument
has been disconnected from its
source of supply.

Make sure that only fuses wiik the
required rated current and of the

- specified type (normal blow, time
delay, etc.) are used for replacement.

The use of repaired fuses and the

short-circuiting of fuseholders must
" be avoided.

‘When it is likely that the protection
has been impaired, the instrument .

must be made inoperative and be
secured against any unintended op-
eration.

if this instrument is to be energized
via an auto-transformer (for voltage

reduction) make sure the common

‘terminal is connected to the earthed

pole of 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

socked outlet provided with a protec-

tive earth contact. The protective ac-
tion must not be negated by the use of
an extension cord (power cord) with-

‘out a protective conductor (ground-.
. ing). Grounding one conducter of a
~ 'two conductor outlet is not sufficient

protection. |

Any interruption of the protective

(grounding). conductor (inside or
outside the instrument) or discon-
necting the protective earth terminal

is likely to make this instrument

dangerous.

"

e o )
B

CAUTIONS!

- BEFORE SWITCHING ON THIS IN-
STRUMENT, make sure instrument’s
~ac input is set to the voltage of the ac
- power source (see Figure 2-1). T

BEFORE SWITCHING ON THIS IN-
STRUMENT, make sure the ac line

" fuse is of the required current rating
and type (normal-blow, time delay,
etc.). -

1-15. INSTRUMENTS COVERED BY MANUAL

" 1-16. ‘Attached to the instrument is a serial

number plate (Figure 1-2). The serial number is in
two parts. The first four digitsand the letter are the
serial number prefix; the last five digits are the
suffix. The prefix is the same for all identical in-
struments; it changes only when a change is made
to the instrument. The suffix, however, is assigned
sequentially and is different for each instrument.

The contents of this manual apply to instruments

with the serial number prefix(es) listed under
SERIAL NUMBERS on the title page.

{

i, Model 8503A

. SERIAL NUMBER
PREFIX SUFFiX

Figure 1-2. Typical Serial Number Plate

[-17. An instrument manufactured after the
printing of this manual may have a serial number
prefix that is not listed on the title page. This
unlisted serial number prefix indicates the instru-

ment is different from those described in this man-

ual. The manual for this newer instrument is ac-

. companied by a yellow Manual Changes supple-

ment. This supplement contains ‘‘change informa-

tion”’ that explains how to adapt the manual to the
. newer instrument. - -

N




N
T

‘Model 8503A . e Gengral Information

" Table I-I. Model 8503A Specifications

SPECIFICATIONS

Frequency Range: 500 kHz to 1.3 GHz
~ Directivity: >40dB -

Frequency Response::
Transmission' (S,,,S;2): *1 dB,£12° from 0.5 to 1300 MHz. |
Reflection' (S, ,, S;.): +2 dB, 220° from 0.5 to 1300 MHz; +15° from 2 to 1300 MHz.

Port Match?: ‘
Test Port 1and 2:

Frequency Range (MHz2) | | Return Loss
05t02 | >20 dB (<1.22 SWR)
2 to 1300 ' R >26 dB (<1.11 SWR)

Test Port 1 and 2 Open/Short Ratio:

Frequency Range (MHz) Magnitude - Phase
05102  <#125dB <t10°
- 2'to 1000 <+0.75 dB <t6°
1000 to 1300 <t09dB | <t7.5°
Reference and Return Ports (R, A, B): .
"',';"Erequem;y: Bangg“MHz) ' . Retwrn Loss

o 05t2 , : >20 dB (<1.22 SWR)

“2tolgoo- . “ >23 dB (<1.15 SWR)

1000 to 1300 . | >20 dB (<1.22 SWR)

RF Input Port: >20 dB Return Loss from 0.5 to 1300 MHz (<1.22 SWR).

7

Maximum Qperating Level: +20 dBm (lOb mW)

- L+Degrees specified as deviation from Linear Phase.
2 Effective Port match for ratio measurement.

13




General Information |

Table 1-2. Model 85()3/1 *S’upp.lemental' Characteristics - / !

/

/
/
/

Model 8503A

/

\

~ for user information.

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications but are typical characteristics included

/
i

Insertion Loss:
Input to Port 1 & 2:
13 dB Nominal
Input to Port A, B, or R:
19 dB Nominal

Transmission S;;,8:2): <t0.5 dB Magnitude

Reflection

‘RF Input to Test Port 1 or 2: <t1.5 dB.
Impedance: 509

Connectors:
Test Ports: APC-7

Ttackiﬁg Between Reference and Test Port 1 and 2

and <+4° Phase (deviation from Linear Phase). =
‘sl l,s'zg): <i075 dB Magnitude -
and <t6° Phase (deviation from Linear T’hase). .

Dimensions: 432 mm wide, 90 mm high, 495 mm

~ Weight: Net, 9, 1 kg (20 Ib). Shipping, 11,3 kg (25 Ib)

All Other RF Ports: 5052 Type N Female
DC Bias Inputs: BNC Female

DC Bias Input Range: +30 Vdc,'<l.t200 mA; some
- degradation in RF Specifications from 500 kHz
~~to 100 MHz; 500 mA maximum.
Damage Level: 1 watt (+30 dBm) CW
Power: Selection of 100, 120, 220, or 240 V +5%
—10%, 50 or 60 Hz. Approximate:ly 10 watts.

deep (17 in. x 3 1/2in. x 19 1/2in.)

1-18. In addition to change information, the sup-
plement may contain information for correcting
errors in the manual. To keep this manual as cur-
rent as possible, Hewlett-Packard recommends
that you ‘periodically request the latest Manual
Changes supplement. The supplement 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

supplement are available from Hewlett-Packard.

1-19. For information concerning a serial
number prefix that is not listéd on the title page or
in the Manual Changes supplement, contact your
nearest Hewlett-Packard office. - |

1-20. DESCRIPTION'

1-21. The HP Model 8503A. S-Parameter Test Set
is designed to interface with the HP Model 8505A

Network Analyzer. The 8503A together with the

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
to 1.3 GHz. ‘ -

1-22. OPTIONS

'1-23. Option 001 HP-IB
4 |

1-24. Option 001 provides the 8503A S-Para-

“meter Test Set with Hewlett-Packard Interface Bus

(HP-1R). The HP-1B option permits communication

‘between instruments when used with HP Model

8507A calculator-based Automatic Network

Analyzer.

1-25. Option 907 Front Handle Kit

[-26. Option 907, HP Part Number 5061-0088,
contains front handies and necessary hardware tor
attaching the handles. See Figure 2-3 for installa-
tion procedure.

'1-27.  Option 908 Rack Flange Kit

[-28. Option 908, HP Part Number 5061-0076,
contains flanges and hardware required to mount
the 8503 A in an equipment rack with 482, 6mm (19
inches) horizontal spacing. See Figure 2-3 for in-
stallation procedure. . |

1-20. Option 909 Rack Flange/Front Handle
Kit T |

1-30. Option 909, HP Part Number 5061-0082,
consists of one Option 907 Front Handle Kit and
one Option 908 Rack Flange Kit (see descriptions
above.) See Figure 2-3 for installation procedure.




~ing  s-parameters  of
field-effect transistors, or other circuit elements

Model 8503A

" 131 Optioﬁ" 910-,,Additiona| Operating and
Service Manuals g

|

1-32. Option 910 provides additional Operating
and Service manual (s). The number of additional
manuals depends on quantity of Option 910’s or-
dered. To obtain additional Operating and Service
manuals after initial shipment, order by manual

| part number (refer, to title page or rear cover of
manual). |

1-33. ACCESSORIES SUPPLIED

1-34. Figure 1-1 shows the HP Model 8503A
S-Parameter Test Set, line power cable, Signal

Processor interconnect cable, HP-IB interconnect .
“cable, and four 19 cm (7-1/2 inch) RF connecting
. cables.

 4-35. EQUIPMENT REQUIRED BUT NOT

SUPPLIED

1-36. To haye a complete measurement system,

~ ‘the Model 8503A must be used with a Network

Analyzer such as the HP Model 8505A.
1-37. EQUIPMENT AVAILABLE
1-38. HP Model 11600B Option 003 Transistor

- Fixture '

1-39. The 11600B Transistor Fixture provides a
convenient and accurate configuration for measur-
ing s-parameters of bipolar and field-effect transis-
tors, or other circuit elements such as diodes or
resistor. Accepts TO-18/TO-72 packages.

" 1-40. HP Model 116028 Option 003 Transistor

Fixture

1-41. The 11602B Transistor Fixture provides a
convenient and accurate configuration for measur-
bipolar  and

such as diodes or resistors. Acce pts TO-5/TO-12
packages. | | |

1-42. HP Model 11608A Transistor Fixture

143, The 11608A Transistor Fixture provides
capability of completely characterizing stripline

transistors in a 50 ohm stripline configuration.
Three different package-style options are available.

‘One of these three package-style options must be
spec;ified when ordering an 11608A.

 General Information -

Ly

1-44.. HP Model 11608A Option 001. This |

package-style option has a through-line microstrip |
and bolt-in grounding structure machinable by the
customer to fit the required package.

1-45. HP Model 11608A Option 002. Accepts

TO-51 packages (6.350 mm diameter).

1-46. HP Model 11608A Option 003. Accepts
HPAC-200 packages (5.207 mm diameter).

1-47. HP Model 11851A RF Cable Kit

1-48. The 11851A cable kit includes four 61 cm
(24 inch) cables which are phase matched to a
standard within £2° at 1300 MHz. These cables
may be used to proevide RF connections between

- 8505A and 8503A when S-Parameter Test Set is

positioned on top of Network Analyzer or off to
one side.

I -
oo
|

1-49. HP Model 11853A 50 Ohm Type N Ac-

cessory Kit

- 1-50. The i1853A A‘ccessory Kit furnishes the

RF components generally required when measur-
ing devices having, 30 ohm type N connectors (sce

‘Table 1-3). The HP Model 85032A Calibration Kit

is also required for use with the 11853A Accessory
Kit. . o ‘

Table 1-3. 118534 50 Ohm Type N Accessory Kit

Qty | Description HP Part Number
1 Type N Female Short LISTIA

i Type N Male Short LIS12A

2 Type'N Male Barrel | 1250-1475

2 Type N Female Barrel 1250-1472

1 Storage Case ‘

1-51. HP Model 11854A 50 Ohm BNC Acces-
sory Kit

'1-52. The 11854A Accessory Kit furnishes the
RF components generally required when measuring
devices having 50 ohm BNC connectors (see Table
1-4). The HP Model 85032A Calibration Kit is also
required for use with the 11854A Accessory Kit.

1-5
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Table 14, 118544 50 Ohm BNC Accessory Kit

Gty | Description | HP Part Number
2 Type N Male to BNC | 1250-1476
Female Adapter S
2 | TypeNMaktoBNC | 1250-1473
Male. Adapter o
2| TydeN Fenale to BNC |  1250-1477
' Male Adapter o
2 Type N Female to BNC | 1250-1474
Female Adapter
| BNC Male Short 1250-0929
\ 1 { Storage Case S

1.53. HP Model 11857A Test Port Extension
Cables ' : |

1-54. The 11857A Test Port Extension Cables set
contains two precision 61 cm (24inch) cables with
APC-7 connectors on both ends. These cables are
designed to adapt the 8503A te.s‘i port spacing to
althost any two port coaxial device.

1-55. HP Model 11858A Rigid Interconnect
Adapter ,' | |

1-56. The 11858A Rigid Interconnect Adapter
provides a rigid RF cable intérconnection (hori-

'zontal to vertica!l test port orientation) between
the 8503A and the 11600B/11602 Transistor

Fixture.

1-57. HP Model 85030A Accuracy Improved
Measurement (AIM) Program

1-58. The AIM Program substantially improves
measurement accuracy by removing mismatch,
directivity, and frequency tracking errors for both
one and two port components. The 85030A AIM

Program includes cassette and operating manual

for use with the 8507A Automatic Network
Analyzer.

1-50. HP Model 85031A Verification and

APC-7 Calibration Kit
1-6 |

. Model8503A

1-60. The 85031A Ve-riﬁcation‘and dalibratibn .

Kit is furnished with the 8507A Automatic Net-
work Analyzer. This kit includes the RF compo-

nents and test data required to verify and calibrate
~ the Automatic Network ‘Analyzer sysiem (sce
- Table 1-5).

Tabl:‘? 1-5. 8503A Verification and
APC-7 Calibration Kit

Qty Nescription HP Part Number
N APC-7 509 Termination |  909A-H68
<1.005 SWR at 2 GHz .,
1 APC-7Short 11565 A
| APC-7 3 dB Attenuatoi | 8492A
S o Opt 003
1 | APC-750dB Attenuator|  8492A
- Opt 050
| Storage Casn/',"

| ‘ 5 -
1-61. HP Mq)'de|}35032A 50 Ohm Typr: N Calib-

ration Kit | |

1-62. The 85032A Calibration Kit is recom-
mended for measurement of devices having Type

"N RF connectors. (See Table 1-6)..

~ Table 1-6. 850324 50 Ohm
Type N Calibration Kit

Qty  Description HP Part Number
2 APC-7 to Type N 11524A
Female Adapter
2 APC-7 to Type N 11525A
Male Adapter '
1 509 Type N Female 909A-H70
‘ Termination <1.00S
SWR at 2 GHz
1 598 Type N Male 909A-H69
- Termination <1.005 |
SWR.at'2 GHz |
1 | TypeN Female Short ~11511A
1 Type N Male Short 11512A
1 Storage Case ' '

1-63. HP Model 85033A SMA Calibration Kit

1-64. The 85033A Calib{aﬁion Kit i1s recom-
mended for measurement of] evices having SMA
RF connectors, (See Table }-7,. -
t t . ) S FE
. / DR
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,; Model 8503A o o , o “General Information
, :/ : ' . : ‘\3 N | ‘ R ,
.ﬂ Table 1-7, 850334 SMA Calibration Kit 1-65. RECOMMENDED TEST EQUIPMENT
Qy '.Descnptmn _ HP Part Number | 1-66. Equipment required for incoming inspe‘c-““
. ' | - tion, perforr\nance testing and troubleshooting of
) 2 APC-7 to SMAMale | - 12‘50"1007 . the Hewlett-Packard Modet 8503A S-Parameter.
t Adapter .- | Test Set is listed in Table 1-8. Other equipment
2. \ APC-7 to SMA Female 1250-1012 | . may be substituted if it meets or exceeds the criti-
| ‘|| Adapter " - cal specificatipns listed in the table.
1 | 500 SMA Female 0960-0050 b
- || Termination o , - \
1 | 500 SMA Male 0960-0053,
. Termination |
1 | SMA Female Short 0960-0054 y
1| sMAMaleShort 0960-0055 - |
1 I Storage Case \ : \ R oy
. .
)
\ o | g
) T
3
| T
» ) [ J ’ S '




“General Information

' Table 1-8. Recommended Test Equipment

Mo 121 8503A -

o Recommended )
Instrument Critical Specifications Model Use*
Network Analyzer | * Frequency Range: 0.5 — 1300 MHz HP 8505A PT,I
Multimeter Range: AC: 0to 300V; DC: O to 50V HP 3490A T
‘ ' B Ohms: X100
Dual Di'rectional, Frequency Range: 100 — 1300 MHz HP 778D, Opt. 012 P
Coupler Directivity: > 36 dB, 0.1 — 1 GHz
. >32dB10-—l3GHz
Directional Frequency Range: 0 5 — 100 MHz HP 8721A P
Bridge® Directivity: =40 dB, 1 — 100 MHz
' >30dB,.5 - 1 MHz
3-Way Power | Tracking between any two ports: HP 11850A P
Splitter - < 0.1 dB Magnitude
' < 1.5° Phase
>32 dB Output Source Matcn o
Termir'lation Impedance: 502 with APC-7 connector HP 909A P
(2 required). |
Termination® Impedance: 500 with APC-7 connector HP 909A—H68 T,
| SWR: < 1.005 o 3
Termination Impedance: 5082 with Type N male connector HP 909A, Opt. 012 P
(4 required) .
Termination? lmpedance 5082 with Type N male connector HP 909A — H69 P
SWR: < 1.005 |
Short " APC-7 Connector ~ HP 11565A P,T,1I
. Short Type N female connector ~ HP11511A P
Short . Type N male connector HP 11512A P,T
- Adapter ~ APC-7 to Type N female HP 11524A P
Adapter. APC-7 to Type N male HP 11525A P
Adapter Type BNC male to N male -HP 1250-1473 P
(2 required) | . , |
Adapter Type BNC male to Type N female HP 1250-1477 P
Adapter Type N female to SMA female P g?)blg},"la"e Systems T
- Adapter®: Type N fernale to SMA rnale Cablewave Systems T
(2:required) No. 718 o
Adapter Type N female to Type N female HP 1250-0777 P
Cable 6 ft. 5092 coaxial cable, Type R6- 214 with - HP 11500A P
(2 required) Type N male connectors on both ends ' ' .
. Cable 6 ft. 502 coaxial cable, Type RG-214, with HP 11501A P
| Type N male connector on one end and
S Type N female connector on other end ,
Cable Set Four 24 in. 50 coaxial cables phase matched HP 11851A P
to a standard with +2° at 1300 MHz with
‘ Type N male connectors on both ends o
Cable 24 in. 50$2 coaxial cable with APC-7 ~onnectors - HP11857A | P

S W W

* P=Performance; T = Troubleshooting; I = Incoming Inspection

This part is included in HP 11652A Transmission/Reflection Kit
“Included in HP 85032A 50 Type N Calibration Kit.

Part of HP 11854A 5092 BNC Accessory Kit '
~ Part of HP 85031 A Verification and APC-7 Calibration Kit.




. Model 8503A

‘ .
L] 1
'
. i
. -
. . '

Installazion

SECTION Il

INSTALLATION

2-1. INTRODUC :iON

2-2. This section includes information on the ini-

" tial inspection, preparation for use, and

storage/shipment instructions for the HP Model

8503A.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage.

If the shipping container or cushioning material is

damaged it should be kept until the contents of the -

shipment have 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 I-1. Procedures
for checking electrical performance are given in
Section IV. Ifthe contents are incomplete, if there
is mechanical damage-or defect, or if the instru-
ment does not pass the electrical performance
test, notify the nearest Hewlett-Packard office. If
the shipping container is damaged, or the cushion-
ing 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 replacement -

without waiting for claim settlement.

/

2.5. PREPARATION FOR USE

2-6. Power Requirements

' 2-7. The Model 8503 A 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.

278. Line Volitage and Fuse Selection

BEFORE THIS INSTRUMENT IS
SWITCHED ON, its protective earth
- terminals must be connected to the

protective conductor of the mains

‘power cable (cord). The mains power

cable plug shall only be inserted in a
socket outlet provided with a protec-
tive earth contact. DO NOT negate the

- earth-grounding protection by using

an extension cable, power cable, or
sutotransformer 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 8503A to
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 foliows:

~ 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 8503A.

Make sure the correct fuse is installed in the
fuse holder. The required fuse rating for each

~ line voltage selection is indicated below the

power line module.

2-1
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.x,

PC SELECTOR BOARD SHOWN FOSITIONED [
FOR 100 VAC POWER LINE. "

SELECTION OF OPERATING VOLTAGE

SLIDE OPEN POWER MODULE COVER DOOR
AND PUSH FUSE-PULL LEVER TO LEFT TO
REMOVE FUSE.

2. PULL OUT VOLTAGE-SELECTOR PC BOARD.

——
.

| OPERATING VOLTAGE APPEARS IN MODULE WINDOW.

- NN FUSE o POSITION PC BOARD SO THAT VOLTAGE
1 P2 | " NEAREST ACTUAL LINE VOLTAGE LEVELIS
PULL = 'ON TOP-LEFT SIDE OF BOARD. PUSH BOARD

~ —) BACK INTO ITS SLOT.

3. PUSH FUSE-PULL LEVER INTO ITS NORMAL
RIGHT-HAND PQSITION.

8. 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.

5. INSERT CORRECT FUSE IN FUSEHOLDER.

Figure 2-1. Line Voltage Selection with Power Module PC Board
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2-10. Cable Connections

2-11. Power‘CabIe. In accorélan‘ce with interna-

' tional safety standards this instrument is equipped’

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

the styles of mains plugs available on power cables
supplied with HP instruments. The numbers for
the plugs are part numbers for complete power
cables. : |

1
I

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

Any interruption of the protective
ground, inside or outside of the
8503A can make the 8503A a shock
hazard.

2-12. Signal Processor Interconnect Cable.

- Connect Signal Processor interconnect cable (HP

"

Installation

Part Number 08503-60005) from 8503 A rear-panel
SIGNAL PROCESSOR INTERCONNECT
(A10J2) to 8505A rear-panel TEST SET INTER-
CONN. (A3]13). '

2.13. HP-IB Cable (Option 001 Only). Connect
HP-IB cable (HP Part Number 10631A) from
8503A Option 001 rear-panel HP-1B connector
(A10J3) to 8505A Option 00I rear-panel HP-IB
connector. ‘ ‘

2.14. RF Connecting Cables. Connect four
short cables (HP Part Number 8120-2289) between
8503A and 8505A corresponding front-panel con-
nectors: i.e., RF to RF, R to R, A to A, and B to

B.
"NOTE

if use of X1 MODE (8505A Electrical
Length) is required for higher resolu-
~ tion, referto Section VIIl, Table 8-1 for
- proper cable configuration. ‘

NOTE
if RFl is a critical consideration, use
 semi-rigid coax for RF connecting
cables. |
2-15. Mating Connectors

_2-16. A list of connectors on the front and rear

panels of the Model 8503A is given in Table 2-1.

Table 2-1. Model 85034 Mating Connectors

Connector Mating Connector
on
Instrument Industry Identification HP Part No. 'Alternate Sources
~ JIRF Type N, male connéctor, 1250-0882 Ampheﬁol
2R UG-21G/U Bendix
IBA Specialty Connector
J4B
A2J1 Port | Type APC-7 connector 1250-1183 Amphenol
A3J1 Port 2 *
J5 Bridge Bias 1 Type BNC, male connector 1250-0256 Amphenol
¥6 Bridge Bias 2 UG-88/U .. . Bendix
/ Specialty Connector
A10J2 Interconnect - | Series D, 25 conuact, 1251-0063 Cinch
~ cable connector 1 male connector Cannon
A10J3 HP-IB HP-IB Cable 10631A/B/C* None
*HP-IB cable 10631A is approximately 1 metre long; 10631B, 2 metres long; 10631C, 4 metres long,

2-3




Installation , quel 8503A
- - Cable \ ,
HP Part Plug Length Cable ~ ForUse
Plug Type Number Description - (inches) Color In Country
8120-1351 Straigh't 90 Mint'Gray,, ‘ Great Britian
. 8120-1703 90° 90 Mint Gray Cyprus, Nigeria
' | Rhodesia
Singapore -
So. Africa, India
- 8120-1369 Straight 79 Gray Australia
8120-0696 90° | 87 Gray New Zealand
8120-1689 Straight 79 Mint Gray East and West
8120-1692 90° 70 Mint Gray Europe, Saudi
o ' Arabia, United
Arab Republic
(unpolarized in
" many nations)
8120-1348 - Straight 80 Black United States
8120-1398 907 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
8120-2104 Straight 79 Gray Switzerland
‘ ‘ | |

2-4

~ Figure 2-2. AC Power Cables Available
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2-17. Operating Eh%iironment -
\ “
2-18. The operating environment should bc‘"f

within the following hmltatnons

Tempera;ure e, “\ .......... 0°C to +55°C
Humidity ....... RV A Up to 95% relative
Altitude ............. 4’572 metres (15,000 feet)
2-19. Installation Instructions

used with the 8505A

2-20. General. When

‘Network Analyzer, the S-Parameter Test Set may

be positioned on bottom or on top of network
analyzer (bottom is preferred position). Where

test set is on bottom, use four short (19 cm) RF .

connecting cables, HP Part Number 8120-2289,
supplied with the 8503A. When test set is on top,
the 11851A cable kit is required to provide RF
connectings between 8505A and 8503A.

2-21. 8505A Operating Instruction Sheet. When
the 8503A is positioned on the bottom of the net-

work analyzer and the short RF connecting cables

are used, the 8505A Operating Instruction Sheet
must be removed {rom the bottom of the 8505A

" and installed on the bottom of the 8503A. To
*accomplish this, proceed as follows:

a. Set the 8505A on its left 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 O'pera‘ting Instruction Sheet

(in its ‘housing) and reinstall the two plastic

feet which were removed in step a. Make cer-

tain that the tabs are all the way down

. against the bottom cover before returning -

the 8505A to its normal position.

c.  Set the 8503A 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 Operating Instruction Sheet

(and its housing) oriented so the instruction
sheet will pull out toward the front of the
8503A, insert the two bottom metal tabs
on the instruction sheet housing under the
two bottom feet of the. 8503A (the tab
near the front panel is inserted in the small
slot between the front frame and the plastic
" foot). See Figure 2-3..¢

e. . Reinstall the two plastic feet which were re-

moved in step c¢. Make certain that the tabs

are all the way down against the bottom

4

3

cover and that the opcratmg instruction

| po ﬁmon ‘

(

‘2-22 Locking UmtkToggther It 1t is desnrt,d to
lock the 8503A angl the 8505A togcthcr qsc the -

ardwarc pmvu]c&f and pri\h\wu avf«:ﬁ!lows

R T | L

a. Remove thc 8503\/\\\ iront tmmc t<)p ‘trim '(;;;."'

strip (see F:guru ()T,_J, ftem &Y. '
. ( o i". "
l " \ f ‘ .(', {n

(

b. Fasten the four"o«.k links (an Part N‘umbe
1600-0367) to .the 8503A front trame Llslrig,{;‘,,':
the eight 6-32 pondnvc‘ SCTEwWSs brovndu\l?‘??&;"
(there are eight threaded'holes in:the front ™
frame). The hook-shaped protrusions of the™

lock links must extend toward th; rear of
the 8503A.

¢.  Remove the two bottom rear feet from the
8505A (lower unit) and replace with two
lock feet which contain thumb screws. There
is a left one (HP Part Number 08505-20156)
“and a right one (HP Part Number 08505-
20158). See anurc 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.

e.. Remove the two top rear feet from -the

8503A and replace with top left rear lock
foot (HP Part Number 08505-20155) and
top right rear lock foot (HP Part Number
08505-20157). See Figure 2-4 for proper
placement.

f.  Set the 8505A Network Analyzer on top of

the 8503A S-Parameter Test Set with the
front edge of the 8505A overhanging the
front edge of the 8503A approximately
1/4 inch.

g. Slide the 8505A back until its front edge

is even with the front edge of the 8503A. This
should lock the fronts of the two units
together. Make sure they are locked by
carefully lifting the front of the 8505A.

h. Tighten the thumb screws on the bottom rear
lock feet of the 8505A into the top rear lock
feet of the 8503A. |

2

i sheet nousmg, IS ~secured by all four feet -
a?'«.*f;.‘(?”bctorc rewrnmg, thc 8503A to its normal

Installation
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'2:23. Bench Operation

2-24. The instrument cabinet HﬁS'plastic feéi‘i;arid '

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 plastic feet are shaped to make full width mod-
ular instruments self-aligning when stacked.

~ 2:25. Rack Mounting (Option 908/909)

2-26.- Instriments with Option 908 contain Rack
 Flange Kit. This kit supplies necessary hardware
+ and installatiogi{instructions for preparing the in-
* strumétit to be mounted on a rack of 482,6 mm (19

“inch) 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 Rack
" Flange Front Handle Kit. This Kit supplies neces-
sary hardware and installation instructions for
preparing instrument, with the addition of front
handles. to be:mounted-on a rack of 482,6 mm(19
inch) spacing. Installation instructions are also
given in Figure 2-5.

2-28. Front Handles (Optionr. 907)

" 2-29. Instruments with Option 907 contain front
Handle Kit. This kit supplies necessary hardware
and installation instructions for mounting front

Model 8503A

“handles on the instrument. Installation instruc-.
“tions are also given in Figure 2-5. |

2.30. INCOMING INSPECTION TEST

2.21. This test is designed to meet the needs of
incoming inspection. The procedures shown in

Figure 2-6 test the critical specifications of the

HP Model 8503A S-Parameter Test Set. Equip-
ment required to, perform the incoming inspection
is listed in Table 1-8. If substitution is necessary
for any of the equipment, the alternate modeis
must meet or exceed the critical specifications
listed in Table 1-8.

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 specifications of the instrument. -

2-33. STORAGE AND SHIPMENT

2-34. Environment

1.35.  The instrument should be stored in aclean,

dry environment. The following environmental
limitations apply to both storage and shipment.

Temperature ... .. TP —40°C + 75°C |
Humidity .............. ... Up to 95% relative
Altitude ............ 15240 metres (50,000 t'ect)

Table 2-2. Rack-Mounting Kits for 8503/i

Description HP Part Number Quantity
OPTION 908
Rack Flange: 5020-88061 2
Machine Screw, Pan Head, - 2510-0193 )
8-32 x 0.375 inch '
OPTION 90Y
Handle Assembly 5060-9898 2
Rack Flange: 5020-8873 - )
Machine Screw, Pan Head, 25100194 6
8-32 x 0.625 inch R ( |

2-6
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'REMOVE THESE » RIGHT
TWO FEET "\ SIDE

/' . N i ' N
. i ‘
! / . ]
B
!

OPERATING
|_— INSTRUCTION
SHEET HOUSING
C FRONT __—
_FRAME
~REAR

.

INSERT OPERATING
INSTRUCTION SHEET
: HOUSING METAL
‘ ' TABS HERE

Figure 2-3. Changing 8505A Operating Instruction Sheet to Bottom of 85034

¢

REARPANEL OF —

B W S

TOP UNIT \

\ BOTTOM LEFT
\ REAR LOCK FOOT
OF TOP UNIT .

\

——— TOP LEFT \

REAR LOCK
FOOT OF
BOTTOM UNIT

THUMB
SCREW
TIGHTEN
TO LOCK~

REAR PANEL OF
BOTTOM UNIT

Figure 2-4. Lock Feet, Left Side
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2-36. Packaging

- 2-37. Original Packagiﬁg.Containem and mate-

rials identical to those used in factory packaging

are available through Hewlett-Packard offices. If
the instrument  is being returned to Hewlett-
Packard for servicing, attach a tag indicating the
type of service required, return address, model
number, and full serial number. Also, mark the
container FRAGILE to assure careful handling. In
any correspondence, refer to the instrument
by model number and full serial number.

2.38. Other Packaging. The following general
instructions should be used for repackaging with

commercially available materials.

a.  Wrap the instrument in heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office

Model 8503A

or service center, attach a tag indicating the

‘type of service requried, return address,.

model number, and full serial number.)

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

strength corrugated single-wall box is suffi-

cient. :

Use enough shock-absorbing material (3- to
4-inch layer) around all sides of the instru-
ment to provide firm cushion and prevent

‘movement inside the container. Protect the

control panel with cardboard.

. - Seal the shipping container securely.

Mark the s‘hippi‘ng container FRAGILE to

assure careful handling.
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OPTION 908
'RACK MOUNTING KIT
WITHOUT FRONT
HANDLES

(HP 5061-0076)

PAN HEAD
Machine Screw
8-32 x 0.375"

HP 2510-0193
'2 places on each
side of instrument.

OPTION 909

PAN HEAD
Machine Screw
8-32 x 0.625"

HP 2510-0194

2 places on each
side of instrument.

N
**W/LL««/S - \

\\\

.....

LErTSlDEOF -
N~ S

”

\
\

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

REMOVE TRIM STRIPS AND
FLAT HEAD MACHINE SCREWS
\F HANDLES ALREADY ON
INSTRUMENT.. |

AY j :

~ FRONT OF
ﬂ“ INSTRUMENT
| .

TRIM STR!?
(Each side of *
o instrument) Remove
g Ve
— W/

from instrument
hefore attachlng
~ flange.

WITH FRONT Machine Screw INSTRUMENT
" HANDLES 832 x 0.375" ' y
(HP 5061-0082) HP 2510-0195 // i CRONT OF
‘ *FRONT HANDLE e "l | INSTRUMENT
Trim Strip N ! ‘
HP 5020-8895 INSE |
RACK FLANGE o N -
HP 5020-8873 Y 3
(on each side /
of instrument). \ i%t . |
@’/ N *FRONT HANDLE ASSEMBLY
P * \\\t 'HP 5060-9898 |

*THESE ITEMS SUPPLIED WITH
OPTION 907 {FRONT HANDLES

. KIT). IF INSTRUMENT ALREADY
HAS FRONT HANDLES, ORDER
JUST THE PAN HEAD MACHINE
SCREWS (2510-0194) AND
FLANGES (5020-8873).
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! I“'x;,
. INCOMING INSPECTION TEST
| NETWORK avALYZER
/. )
CRE T —
OUTPUT » —
REA
8503A
n_  SPARAMETER
f laig)  TESTSET
. 1 1l L L _,l
bbb OPEN
== 2~ — = { | SHORT
\- = =<| | TERMINATION

EQUIPM ENT:

Network Analyzer........ PR R HP 8505A

APC-7 ShOTt ..o i e ee e e e ... HP 11565A

502 APC-7 Termination w1th <] 005 SWR*...... HP 909A-H68

*part of HP 85071A Veritication and APC-7 Calibration Kit.
PROCEDURE:
a.  Set 8503A controls as follows: ‘

- S-=PARAMETER SELECT ......... vt ... FORWARD
LINE ..o e ON
b. Set 8505A controls as follows:
Al Source/Converter: - |

OUTPUT LEVEL dBm ....... e - 10

OUTPUT LEVEL Vernier ..., 0

INPUT LEVEL dBm MAX ...... R —10

[

2-10

Figure 2-6. Incoming Inspection Test (1 of 3)
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INCOMING INSPECTION TESTV |

A2 Frgquéncy Control:

RANGE MHZ.......ovvvueininnnn. T .5 — 1300
"MODE ..........ooiiiiinn. PR P I.LIN FULL
WIDTH ......... eiiiiiiiiiiiiiiieeee... STARTI/STOP |
~ SCANTIME SEC .......... e e | — .1
TRIGGER ... e e oo AUTO
MARKERS Switch ........ e e ST L)
MARKER I ..... S S Mid-range
START FREQUENCY ........... e 0 MHz
STOP FREQUENCY. ...... S 1300 MHz
A3 Signal Processor: |
! | | ‘Channel l: | | . L
| INPUT ............ e e e A/R
MODE ............... e e e e ...... MAG
SCALE/DIV ....oooivt e [T TTRTRREE 20 dB
S Channel 2: | ‘ ‘ ‘
| MODE .. OFF
_, | | Eleétrical Length: : \
| MODE ...t SR OFF ..
f | - C vConnect equipm,‘ent\ilﬁ_ shown in test setup with PORT | and PORT 2 open.

. ‘\ u{f.’y\); ; . . )
d. On&505A CRT dispisy . depress REF LINE POSN pushbutton. Adjust CH 1 control
~ until trace s pysitioned to center of screen. Press REF LINE POSN pushbutton again
to return system to normal operation. ‘ |
\ n | a

| q ";"‘r':“:. /‘oi" v ~ ‘ | | . .
e. Place 85(\'),5/.‘1,1*1“6quency Control MARKER | on center graticule line.
| . j,‘,;" Lo
f. To calibréﬂ.‘:‘f.-';zjh't;"__'r.s’ystem for directivity measurements, connect coaxial short directly

~to PORT /I of the 8503A. On 8505A Signal Processor Channel L. press DISPLAY

MKR theri f%R(X;fpushbuttons to place marker on refevence line and to zero digital

. ‘»,. “ \'\i“

NOTE

In the following step, the termination must be properly seated |
in the connector with the tightening nut correctly aligned. If - /’
the termination is not properly seated, low directivity will be |
measured, and the mesurement will not be repeatable.

Figure 2-6. Incoming Inspection Test (2 of 3)
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' INCOMING INSPECTION TEST

g. To measure the directivity of the 8503A. remove cwaxial short and replace it with Qa
500 termination (HP 909A-H68). The SWR of the termination must be <1.005 (52 dB

Return Loss). |
l

(1) Sct8505A Frequeﬁcy Control MARK ER I to worst-case directivity as indicated
‘on CRT (the. point closest to calibration line as shown in the waveform).

(2) Read worst-case directivity from 8505A Signal Processor Channel | digital
display. The indication should be =40 dB below the 0 dB reference level. \

—0dB REFERENCE

WORST-CASE , ,
DIRECTIVITY :

NOTE

If the worst-case directivity appears to be less than 40 dB,
remove termination. Observe the 8505A digital marker read-
ings with Test Port open, then shorted. The average value
' between the digital marker readings (open and shorted)is the
true reference at that frequency. Replace the termination. The
directivity is the difference between the true reference and
~ the digital reading taken with the termination connected.

h.  Connect 8503A Port B to 8505A INPUT A.
i, Set 8503A S-PARAMETER SELECT switch to REVERSE.

Joo Repeat step: ¢ through g for PORT 2'(connect short to PORT 2 irlstcéd of PORT I in
step f). : : ,

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

2-12
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- Model 8503A

Operation

SECTION Il
OPERATION

3-1. INTRODUCTION

3-2.  This operating section explains the function
 of the controls and indicators of the Model 8503 A

S-Parameter Test Set. It also describes typical
operating modes in a measurement system.

' 3-3. PANEL FEATURES

3-4.  Front and rear panel features are described

in Figure 3-1. Description numbers match the
numbers on the illustration. |

3.5, OPERATOR'S CHECKS

3-6. The Operator’s Checks (Figure 3-2} allow

~ the operator to quickly evaiuate the instrument’s

main functions prior to use.
3-7. OPERATING INSTRUCTIONS

3-8. Figure 3-3 shows the RF signal path when
measuring the four different s-parameters. Figure
3-4 shows general operating procedures using the
8503 A S-Parameter Test Set with 8505A Network
Analyzer. When used in the 8507A Automatic

~

Network Analyzer system, the procedures are the
same except that the 8503A Option 001 transfer
switch (FORWARD/REVERSE) can be controlled
by the HP-IB. | | ‘

3.9. OPERATOR’S MAINTENANCE

3-10. Fuses. The 8503A has three fuses, two of
which are interna)..Only the ac line fuse located at
the back of the imstrument may be replaced by the
operator. The ac line cord should be disconnected
from the power source, then the other end discon-
nected from the instrument. With the power cord
removed. access may be gained to the fuse com-

partment by sliding open the power module cover

door. The fuse may be, removed by pulling the
lever inside the fuse compartment. Replace with
fuse of correct rating and type for ac line voltage
selected. ‘Fuse ratings for different voltages are
indicated below the power module: Access to the
other two fuses requires removing the instrumeri
top cover. The internal fuses should only he re-
placed by a qualified service technician.

3-11. APC/7 Connectors. Figure 3-5 shows use
and care of APC-7 connectors. ‘

- 3-1
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FRONT AND REAR PANEL FEATURES

FRONT

!

HOOIA G- PANAMETER TES\ SET .
RO RN XPP (1) “
’ . . '
o e e
IRy .

thapednvoc mhe ronte e R

REAR

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

FRONT AND. REAR PANEL FEATURES

@) RF Input Connector. The RF input connector

provides input connection for RF signal from
8505A Source/Converter 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 are ex-
ceeded, severe damage to the instru-
ment may result. '

o R Port. The R port (Port R) provides reference

signal to port R of 8505A Source/Converter or

to the reference port of a similar type network

analy zer.

0 A Port. Port A provides an RF signal to port A of

8505A Source/Converter. The RF signal at 8503A
port A is dependent on position of S-PARA-
METER SELECT switch @) or calculator pro-
gram (8503A Option 001). The port A output
may also be used as a measurement channel

input for a similar type network analyzer.

o B Port Port B provides sngna] to port B of 8505A

- Source/Converter. The RF signal at 8503A port
B is dependent on position of S-PARAMETER
SELECT switch o or calculator program (8503A
Option 001). The port B output may also be used
as a measurement channel input for a similar type

network analyzer.

o PORT 1. The dgvmc under test s umnutcd

d:wg tly or indirectly (lhmu;,h special cables or
fixtures) to PORT 1 (or PORT 2

test ports 0 and 0 ).

2 o or both

{ CAUTION

Do notexceed -+ 26 dBm or 30 Vdc max-
imum input to PORT 1 or PORT 2. It
these levels are exceeded, severe
damage to instrument may result.

o LOCAI. Pushbutton Switch. This switch is func-

tional only in instruments with Option 001. The
function of this pushbutton switch is to over
ride the REM (remote) signal line from the
calculator and return the 8503A Option 001 to
[LOCAL. mode. Once the LOCAL pushbutton
switch is pressed. the 8503A Option 601 will
remain in LOCAL mode until programmed to

REMote by the operator.

REM Indicator. This indicator is functional only
in instruments with ()p'lion 001. The REM indi-
cator is on when the 8503A Option 001 is in
REMote mode. In the REM Mode. the trunsfer
switch (FORWARD/REVERSE) is controlled
than  the

by the calculator  rather

S-PARAMETER SELECT switch @),

PORT 2.
direetly oi indirectly (through special cables or
fixtures) to PORT 2 (or PORT 1 . or both

test port e.mdo ). PORT 2 adjusts later-
ally to allow for slightly different port spacing

I'he deviee under test s connected

of test fixtures.,

Figure 3-1. Front and Rear Panel Controls, Connectors, and Indicatois (2 of 3)
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Model 8503A

FRONT AND REAR PANEL‘FEATURES

CAUTION |

Do notexceed +26 dBm or 30 Vdc max-
imum input to PORT 1 or PORT 2. if
these levels are exceeded, severe -
damage to instrument may resulit.

Q S-PARAMETER SELECT Switch. T'his slide switch

o

scluts s-parameters o be measured (FOR-
WARD directiod or REVERSE direction).

LINE-ON Indicator. This indicator is lit when ac

power is applicd to the 8B503A through the
LINL OH -ON switch (ON Position) and
the +5 Vde power supply is providing +5 volts.

LINE OFF-ON Switch.

side of switch pressed), ac power is applied to the

In the -ON position (right

85034 and the LINE ON indicator @is lit. In

the OFF position (left side of switch pressed).
no ac power is applied to the 8503A through the
LINE OFF-ON switch and the LINE ON

indicutorm is not hit.

HP-iB Connector A10J3. The rear-pancl HP-IB
connector is functional only in instruments
with Optiont 001. Ths connector provides for
connection of cabie (HP 10631A) from 8503A
Option 001 to other HP-1B instruments.

SIGNAL PROCESSOR INTERCONNECT Connector
A10J2. This connector provides an interface
between the 8503A and the 8505A Signal Pro-
cessor. With the Signal Processor Interconnect
Cable (HP Part Number 08503-60003) con-

nected properly. the 8505A “‘remembers” the,

settings and calibrations of the 8503A to pro-
vide current and stored information on the
8505A CRT display.

PORT BIAS 1 BNC cdnneclor.:l‘his connector pro--
vides for dc bias to PORT 1 o . The dc¢ source

applied at this connector is used to bias 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 instrument may resulit. 0

@ roRT BIAS 2 BNC Connector. This conncctor

provides for de bias to PORT 2 0 The de
source applicd at this connector is used to bias

device under test connected to PORT 2

! CAUTION

Do not exceed 30 Vdc or 500 mA max-
imum input to PORT BIAS connector,
If these levels are exceeded, damage
to the instrument may resuit.

\

Power Line Module FL1 and Fuse F1. 1.inc Vol-
tage Selector PC board allows selection of 100,
120, 220, or 240 VAC OPERATION. Instruc-
tions l'q\)r line voltage selection and changing

fuses are in Figure 2-1.

@

fod

I/g'uu' 3-1. Front and Rear Panel Controls, (()mu:( tors, and Imluatms (30f7)
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OPERATOR’S CHECKS

%
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I.  Connect cables as described in Section . Paragraphs 2-11 through 2-14.

WARNING

BEFORE CONNECTING LINE POWER TO THIS INSTRU-
MENT, ensure that all line-powered devices connected to this
instrument are connected to the protective (earth) ground.

BEFORE SWITCHING ON THIS INSTRUMENT, ensure that the
line power(mains) plug is conected to a three-conductor line
power outlet that has a protective (earth) ground. (Grounding
one conductor of a two-conductor outlet is not sufficient.)

Figure 3-2. Operator’s Checks (1 of 5)
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Model 8503A

OPERATOR’S CHECKS
12, Set 8505A and 8503A LINE switches @ and @) to ON. On 8505A. LED displays
should be lit. On 8503A. LINE ON indicator @ should be lit. :
3. Set 8505A controls as follows:
Al Source/Converter:
outPUuT LEVEL dBm @ ... 10
OUTPUT LEVEL Vernier @ .......... T .0
INPUT LEVEL dBm MAX @) ..o 10
A2 Frequency (‘untml'
RANGE MHz@ .................. L s—1w
MODE@ ..o LIN FULL
WIDTH @) ............ U START/STOP |
SCAN TIME SEC @ ... PR 11— 0l
TRIGGER @ ..... TR S AUTO
MARKERS Switch @) ........ IR !
MARKER I ... PR ... Mid-Range
START FREQUENCY @ ... 0 MH7
STOP FREQUENCY @) ..o 1300 MH 7
A3 Signal l’rnccsfs'm':
Channel 1:
iNPUT @ ... ST TSR AR "
MODE@ .. MAG
CSCALEDIVE e IR | dB
Channel 2:
INPUT 0 .................................... L AR
MODE@ ... PHASE
SCALEDIVE) ... SR 90 DEG
Electrical Length:
INPUT @ A
MODE@® ... e X10
4. Set 8503, S-PARAMETER SELECT switch @ to FORWARD.
Figure b-2. (.')[‘)(’I'(ll())’ ¥ (’.'lzc'c;/c.s' (20f5)
3-6 |
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10.

lla

- OPERATOR’S CHECKS

On 8505A CRT display, press REF LINE POSN pushbutton 0 Adjust CH I and
CH 2 controls 0 and 9 until traces are positioned to center of screen. Press REF
LINE POSN pushbutton again to return system to normal operation.

On 8505A Signal Processor Electrical Length, press LENGTH pushbuttons and
adjust VERNIER A c‘ontrbl,@ to display a horizotal trace of phase on CRT o :

On 8505A Signal Processor, press DISPLAY MRK then ZRO for Channel | and
Channel 2. The CRT display should be similar to that shown in the following
waveform. 3 IR ‘

Waveform Showing Magnitude and Phase of S,
On 8505A Signal Processor, set Channel | and Channel 2 INPUT
switches @ and 0 to B/R and set Electrical Length INPU'T switch mtu B.
On 8503A., sct S-PARAMETER SELECT switch @ to REVERSE.

On 8505A Signal Processor Electrical Length, press LENGTH Pushubttons and
adjust VERNIER B control @ to display a horizontal trace of phase on CR'T 0 :

On 8505A Signal Processor, puss DISPLLAY MKR \the‘n‘ZR() for Channel 1 and
Channel 2. The' CRT display should be similar to that shown in the following
waveform. |

Figure 3-2. Operator’s Checks (3 0f 5)
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\"'3. 

14. .

Waveform Showing Magnitude and Phase of Sy,

Connect thru line (HP Model 11857A) from PORT 1 to P()R'I"'?. of 8503/\. Scll
S-PARAMETER SELECT switch @ to FORWARD. . .

On 8505A Signal Processor Electrical Length, press LENGTH pushbuttons and
adjust VERNIER B control @ to display a horizontal trace of phase on CRT o |

On 8505A Signal Processor, press DISPLAY MKR then ZRO for Channel 1 and
Channel 2. The CRT display should be similar to that shown in the following wavetorm.

w

Waveform Showing Magnitude and Phase of S,,

Figure 3-2. Operator's Checks (4 of 5)
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| - OPERATOR’S CHECKS
, 5. On 85()5A Signal

-

Pl 0cessor,

set Channel 1 and Channel 2 INPUT
swnches m and 0 to A/R dnd set Electrical Length INPUT switch Q to A.

16. On 85()3A, set S-PARAMETER SELECT switch @ to REVERSE
I7. Un 8505A Signal Processor Electrical l,cngh press LENG FH pushbuttons and
| adlust VERNIER A control m to display a honz ontal trace of phase on CRT 0
1,:
18, On 8505/\ Slg,ndl Pr occwn press DISPLLAY MKR then ZRO Channel 1 and Channel
h’"hc CRI dlsplay should be snmllar to [hd( shown in the following wavetorm.
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S1q PORT
. R BIAST A
—> PORT 1
N
' > PORT 2 |
) |
! |
| |
, ! |
%7 ! |
' |
: |
/I ] l '
REVERSE O | REVERSE O - - !} * .
| PORT B - PORT B 4
I v .
. FORWARD O—e- - - 4 BIAS 2 FORWARD O BIASZ "
| iy
S PORT S PORT.
A AR BIAST A 22 R BIAST A ‘
3 .
$ |PORT 1 E{T
- N
77 > PORT !
|
I
1
l}
] ‘.
| ‘
r— | ) "
“lroRT 2!
> -7 . i~ PORT 2
i i N
l i
] ‘ |
| ' |
! I
| } T
! I
! I
A ) . } )
REVERSE O | A foet REVERSE O - - - I
| i PORT B ' PORT 8,
- FORWARD O - | BIAS 2 * FORWARD O BIAS 2
I
L :

3-10

Figure 3-3. RF Signal Path
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OPERATING INSTRUCTIONS

- AMPLIFIER MEASUREMENT
LOCAL OPERATION

NETWORK ANALYZER

RE
ounreuT

(—r—, . !
8503A
S-PARAMETER
TESTSE”
LT ‘ o

PORT ?

AMPLIFIER '
e e QUTPUT
: lWARNINGS I

BEFORE CONNECTING LINE POWER TO THIS INSTRU-
MENT, ensure that all line-powered devices connected to this
instrument are connected to the protective (earth) ground.

CPORT I

INPUI

BEFORE SWITCHING ON THIS INSTRUMENT ensure that the
line power (mains) plug is connected to a three-conductor
line power outlet that has a protective (earth) ground.
(Grounding one conductor of a two-conductor outlet is not
sufficient.) -

Connect cables as described in Seciton 11, Paragraphs 2-11 through 2-14.

Set 8505A and 8503A LINE switches to ON and allow at least 30 minutes warm-up
time.

Sct. 8503 A controls as follows:

- Al Source/Converter:

OUTPUT LEVEL dBm ............ B ~20
OUTPUT LEVEL VEIMIer .. .. ovoeeiiieeeareeeaensn. 0
INPUT LEVEL dBm MAX ...\ ooeeneieenenannens T

Figure 3-4. Operating Instructions (1 of 14)
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OPERATING INSTRUCTIONS . | .

AMPLIFIER MEASUREMENT
'LOCAL OPERATION

A2 Frequency Control:

RANGE MHz ............... e Desired frequency reange
MODE ......... e LIN EXPAND
| WIDTH ........ [V e START/STOP 1
| SCAN TIME SEC ........... S A A —.01
VERNIER ........... ... .. e Fully Counterclockwise
TRIGGER ottt AUTO .
MARKERS SWItCh ... ot l
MARKER T ... 0. s P Mid-Range
START FREQUENCY ........... I.owest frequency desired
STOP FREQUENCY .. ............. Highest frequency desired
A3 Signal Processor:
Channel I: |
INPUT ............... e it raer e A/R
MODE e MAG

SCALE/DIV ... et e 10 dB

Channel 2:
MODE e OFF

Electrical Length:
INPUT .......... T R A
MODE ........ e X10

4. To measure parameter Sy, ofthe amplificr (input reflection characteristic) proceed as
follows: '

a.  With 8503A PORT | and PORT 2 open (amplificr nol connected), sct
S-PARAMETER SELECT swi;ch to FORWARD.

b. On 8505A CRT dispiay, depress REF LINE POSN pushbutton. Acljilst CH I and

CH 2 controls until traces are positioned to center of screen. Press REF LINE
POSN pusiibuiton again to return system to normal operation.

c.  Press Channel 1 DISPLAY MKR then ZRO pushbuttons to place marker on
reference line and to zero digital readout.

d.  Connect amplifier as shown in test setup:

e.  Set MARKER I to desired measurement frequency or frequencics and read the
magnitude value(s) from Channel | MKR digital readout.

[.  On8505A Signal Processor, set Channel | MODE switch to PHASE. Disconnect
“amplifier from B503A test ports.

Figure 3-4. Operating Instructions (2 of 1 4)
3-12 -
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. NE . OPERATING INSTRUCTIONS

AMPLIFIER MEASUREMENT
LOCAL OPERATION

g.  On8505A Signal Processor Electrical Length, press LENGTH pushbuittons and
adjust VERNIER A control to display. a horizontal trace on the CRT.

h. Set 8505A Channel 2 SC'ALE/DIV switch to'S DEG and readjust I.,,E.N\GTH and
VERNIER A control, if necessary, to position average slope of trace parallel to
horizonta} graticule lines. o

i.  Reconnect amplifier as shown in test setup.

j.  Set MARKER I to desired frequency or frequencies and read the phase value(s)
from Channe! I' MKR digital readout. . ‘

5. To measure parameter S ;, of the amplifier (reverse transmission characteristic), set
8503A S-PARAMETER SELECT. switch to REVERSE and disconnect amplifier
from 8503 A test ports. Connect through line (HP 11857A cable) from PORT | to PORT
2 and perform steps | throtugh 3 and steps 4b through 4. |

6. To measure parameter S21 of the amplifier (forward transmission characteristics;
gain), proceed as follows: '

. | i . NOTE

It amplifier gain is greater than 30 dB, reduce RF input to
avoid measurement error due to signal compression.

a.  Perform steps | through 3 except set Channel | 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 11857A cable) from PORT | to PORT

2. , N ’ S, .

b. Perform steps 4b through 4j;

7. To measure parameter S,, of the amplifier (output refiection characteristic), proceed
as follows: - - - |

a.  Perform steps | through 3 except set Channel | INPUT switch to B/R and sct
Electrical Length INPUT switch to B. ‘

b.  Set 8503A S-PARAMETER SELECT switch to REVERSE and disconnect
amplifier from test ports. - |

c.  Perform steps 4b through 4j.

Figure 3-4. Operating Instructions (3 of 14)
o 3 3-13
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SEERATING INSTR , ’7’
OFERATING INSTRUCTIONS 4
oo v TRANSISTOR MEASUREMENT | /
-, g | LOCAL OPE.RATION
) 3 >
| DUAL DL L S
POWER SUPPLY NETWORK ANALYZER
.
: RF [ .
CoouTeuT Y ‘
\ \ PI -
JUMPE RS
. . RlAal s
( 8502A
. S S-PARAMETER
\ ’ ‘ ] , \ rials TEST SET
S RF i |
\; ) l
PORT PORT e iard o
v HiAs | | R B P(mr/j PURT)] 44 o
CoiRecT < & A ’ |
o CONNECTION \; 1 ] }1‘ |
\ g ) K
. , TRANSISTOR /
L ‘ FIXTURE
3 . | C11608A -
: L ; J !
. » )
1 ' [;
! ‘ ‘ ' // ‘
Initial Settings: 1
l. Lonneu cables as described in bc«,non il Pamgmphs -11 thmubh 2-14.. , ) s
. BRI , /
2. Set 8505A and 85()3A LINE switches to ON and allow at least 30 minutes warm- up R
\ tImL . . ‘/“ E K )“lr";»'/" '
3. . Set 8505A controls as follows: ISR T
Al Source/Converter: o Co e
OUTPUT LEVEL dBm ................ e -20 Rl I
OUTPUT LEVEL Vernier ... % ..oovvivneareneeneionee..n. 0 A IO
INPUT LEVEL dBm MAX ............................ - 10 RN P
o . . v | I}> | : |
i oot /_ ‘ : , ' . ‘ Y o /
“Figure 3-4. Operating Instructions (4 of 1 44 g
3—1 4 ' . o Cet ) . / ) ! N ‘ l‘:‘ /; )‘,',. ' ,‘/ ‘ ’




4.

A3 Signal Processor:
Channel 1:

INPUT oo e, . ... AR
MODE oo oo POLAR MAG

SCALE/DIV ..o 10 dB

Channel |: S
M()DL...,..- ...... e ()H

Electrical Length:

INPUT oo, e A
MODE ........... S U X10
VERNIER Aot P 0
NVERNIERB ... B 0

(onyicu lmnslstol l’"‘lxuuc to test ports of 8503A. PORT 2 adjusts laterally to
pmpcrly ahg.n with the Transistor Fixture ports. .

Conncct dual dc power supply (HP Model 62()5}3) to 8503 A rear- panc,l POR'T BIAS
X mputs as 'shown in test setup.Construct avnltagc divider/current limiter by connecting
approximate values of 4K and 1K ohm resistors (/& W) across terminals of bias

; supply for PORT I BIAS as shown in test setup.

6.

7.

WA

‘1 CAUTION

lum puwu sllpply/on and set both’ outputs Lo zero vnlts

If bias voltage is present when transistor is insertes! in the
Transistor Fixture damage to transistor may resul*z |

On 8503/\ CRT dlsplay depress POLAR BEAM CE NH R pushbutmn /\d;ust
BL/‘\M CENTER Jposition controls to center dot on screen. Push POLLAR BEAM
CF’\J T bR pushbutton again to return systcm to nor ma} ‘operation. -

/i

Model 8503A | B ! Operation
OFERATING INSTRUCTIONS \
- " TRANSISTOR MEASUREMENT
| . LOCAL OPERATION
COA2 Frcqu;my Control: ‘ ‘ | '
| ~ RANGE \/ll,/. ................ e e S —=1300
MODE .. e, S e 1LIN FULL.
,  WIDTH ..feeeeeeiieieienieeeene e START/STOP
) SCAN TIME SEC ...... T o —
i ' VERNIER ..o . ~Fully Clockwise {
TRIGGER .. .t e AUTO
" MARKERS Switch .., oo e |
MARKER I oo e Mld-r.m}_.c
START FREQUENCY ..... DI 0 MHz
STOP-FRE YUENCY .. .... P 1300 MH 2z

 Figiire 3-4. Operating Instructiony (5 of 14) ey




Model 8503A

bperation
) OPERATING INSTRUCTIONS
- - TRANSISTOR MEASUREMENT
o LOCAL OPERATION
~ Calibration:

8.  Place short supplied with 11608A in,Tr;insistor Fixture. .

9. Set 8503A S-PARAMETER SELECT switch to FORWARD and calibrate for Sy
| measurement as:follows: | |
a.  On 8505A Signal Processor Channel 1. press DISPLAY MKR then ZRO, This |

. . . - gy 3° ‘ \ R
places magnitude calibration for S;; 1n 8505A memory. CRT display shoutd be
similar to display shown in the following waveform. o

b. Set Channel | MODE switch to POLAR PHASE. Press LENGTH pushbuttons
- until trace is gathered into smallest possible grouping. Press Electrical Length
DISPLAY ZRO.

“¢.  On 8505A Signal Processor Channel 1, press DISPLAY MKR then ZRO then
REF. Press REF OFFSET pushbuttons until 180 DEG is indicated on digital
readout. Press Channel 1 DISPLAY ZRO. This places phase calibration for Sy, in-
8505A memory. CRT display should be similar to display shown in the follow-
ing waveform. : ‘

| Figure 3-4. Operating Instructions (6 of 1 4)
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Operation

\ .

10.

Set 8503A S-PARAME F[ R SELE CT switch to R} VERSE and calibrate tor S,, as

OPERATING INSTRUCTIONS -

TRANSISTOR MEASUREMENT
~ LOCAL OPERATION

tollows

d.

b.

d.

‘Sct 8505A Channel 1 INPUT swnc.h to B/R and set MODE to POLLAR MAG.

Press Channel | DISPLAY MKR then ZRO. This places magnitude calibration

for Sz in 8505A memory.

‘Set 8505A Channel 1 MODE switch to POLAR PHASE. Set Electrical Length

INPUT switch to B. Press LENGTH pushbuttons until trace is gathered into
smallest possible grouping. Press Electrical Length DISPLAY ZRO pushbutton.

On 8505A (hanncl [. press DISPLAY MKR then ZRO then REF. Press REF
OFFSET pushbuttons until =180 DEG is indicated on digital readout. Press
DISPLAY ZRO. This places phase calibration for S,; in 8505A memory.

— -, v ! . . .e LK}
Remove short from Transistor Fixture and replace it with a ““thru™.

Calibrate for S,; measurement as follows:

d,

Set 8*05/\ Channel 1 INPUT switch 1o A/R and set M()Dl swmh to POLAR
MAG.

~ Press Chainel | DISPLLAY MKR then /R(W This pl.v.u nnq,mtudc u.thhmlmn

for S,, in 8505A memory.

Figure 3-4. . Operating Instructions (7 of 1 4)
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OPERATING INSTRUCTIONS

- ‘ . TRANSISTOR MEASUREMENT
LOCAL OPERATION

¢.  Set 8505A Channel 1 MODE switch to POLAR PHASE. Set Electrical Length

" INPUT switch to A. Press Electrical Length pushbuttons until trace is gathered

into smallest possible grouping. Press Electrical Length DISPLAY ZRO push-
button. |

d.  On 8505A Channel 1. press DISPLAY MKR then ZRO (no offset is needed for
“thru’" calibration). This places phase calibration for Sy, in 8505A memory.
CRT display should be similar to display shown in the following wavetorm.

13. Set S-P/.\RAME'I"ER SELECT switch to FORWARD and calibrate for S, as fol-
"~ lows: '

4. Set 8505A Channel 1 INPUT switch to B/R and sct MODE switch to POLAR
MAG. .

b.  Press Channel 1 DISPLAY MKR then ZRO. This places magnitude calibration
for S;, in 8505A memory. | :

¢.  Set Channel ' MODE switch to POLAR PHASE. Set Electrical Length INUT
switch to B. Press LENGTH pushbuttons until trace is gathered into smailest
possible grouping. Press Electrical Length DISPLAY ZRO pushbutton.

d.  On 8505A Channel 1, press DISPLAY MKR then ZRO. This places phase
calibration for S;; in 8505A memory. '

Figure 3-4. Operating Instructions (8 of 14)
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OPERATING INSTRUCTIONS

TRANSISTOR MEASUREMENT
LOCAL OPERATION

14. The 8505A now has all of the calibration information stored in its memory including
Electrical Length for cach measurement as wellas magnitude and phase information.

Measurement:

CAUTIO

Ensure that power supply outputs are set to zero volts. if bias
voltage is present when transistor is inserted in Trarssistor
Fixture, damage to transistor may result.

5. Remove “thru” from Transistor Fixture and insert transistor (HP 35821F) with HP
logo facing upward and small diagonally cut lead toward POR'T 2 of 8503A
S-Parameter Test Set. This places the transistor in a common-emitter configuration
with its input (base) at PORT 1 and its output (collector) at PORT 2.

16. Sct 8505A Channel | INPUT switch to B/R and set MODE switch te POLAR MAG.
Set Electrical Length INPUT switch to B. -

17.  Set PORT 2 bias supply (right side of dual power supply) to +10V. Set Dual de powcr
- supply to read PORT 2 bias supply current (.075A scale). | :

NOTE

If unable to set + 10 Volts, reduce supply voitage to zero and
reset transistor in Transistor Fixture. Then repeat step 17.

18. Slowly increase PORT | bias supply until PORT 2 bias supply current reaches
approximately 10 mA, -

t CAUTION

Do not exceed 15 mA of collector current or damage to HP
35821E transistor may result. | -

19. The transistor may now be completely characterized using the 8505A to measure IS
scattering parameters. | '

Figure 3-4. ‘Operating nstructions (9 of 14)
| | | 3-19
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Operation
OPERATING INSTRUCTIONS
~ HP-IB OPTION 001
REMOTE OPERATION
Capability:

The 8503A Option 001 with Hewlett-Packard Interface Bus allows remote programming of
the S-PARAMETER SELECT switch. ‘

|,WARNING l

In the following procedure, the instrument’s top cover must
be removed. Before removing top cover, disconnect all
power. from 8503A. DO NOT RECONNECT POWER UNTIL
TOP COVER HAS BEEN REINSTALLED.

Qperation:'

The HP-1B Assembly A8 in the 8503 A Option 001 contains a switch ABSW1 which must be
“set for the proper Listen/Talk address: '

The preset ASCH address code for the test set is:

CTALK =T
LISTEN =4

The five-digit binary address code tor the test set is then 10100. The decimal equivalent of
this five-bit binary number is 20. Switch ASSWI consists of seven miniature toggles. They
are preset to the five-digit binary nuimber as shown below.

4 5 6 7

4.

——
| Sem——1
IF

H -

NOTE |
Switch positions 6 and 7 not used.

N
u

Figure 34 Operating Instructions (10 of 14 )
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Opcration

OPERATING INSTRUCTIONS

. HP-IB OPTION 001
REMOTE OPERATION

If some other address code is desired, refer to Table 3-3 tor cross-reference hetween ASCHI
code, five-bit binary equivalent, and decimal equivalent.

9830A/B CALCULATOR:

For the Model 9830A or B Calculator, the program format for addressing the test set s
as follows: |

721/)/;’ 3-1. Fuctory Set Address Codes, (Y8308 )

INSTRUMENT TALK LISTEN
‘),83()/\/[3 Calculator . U | BN
8S03A Test Set ‘ 0 _ 4

. r '
To program the S-Parameter Select Switch to either FORWARD | 2 or REVERSE

55'7 kA

2.7 use the following tormat:

[0 CMD U4, 17" " ‘ Commands unlisten, then calealator
talk and test set listen. Then it com-
mands the test set switch to position
“1" FORWARD. (REVERSLE is

«e ) 7’)

To “LEARN” the state of the S-Parameter Selector switch, the following program may be
used: ' -

10 CMD =?u4” ' 1 Procedure to

20 FORMAT 3B “GO to local™

30 OUTPUT (13.20) 2506, 1,512 ] :

40  CMD 715" \ Commands the calculator to take
S0 ENTER( 13.%°7T the switch position data from the

test set and store it in 1Y

60  PFRINT'T : Print the position ot the ‘Test Set
S-Parameter Select switeh stored in
710 FORWARD and 27 s
REVERSE.

Figure 3-4. Operating Instructions (11 of [4)
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Opemfion
OPERATING INSTRUCTIONS B ‘
HP-IB OPTION 001
REMOTE OPERATION
9825A CALCULATOR:

For Model 9825A Calculator, the program format for addressing the test set is as follows:

Tuble 3-2. Factory Set Address Codes, 985254

HP-1B Decimal Equiv.
\ Interface of 5-Bit
Instrument . | Select Code Binary Number
25A Calculator - 7 | 21
B503A Test Set | 7 ‘ 20

To program the S-Parameter Select Switch to cither FORWARD 1.7 or REVERSE

“1." use the tollowing format: (
‘ . | .

wrt 720,17 Commands the calculator to “write”
| to the test set a command to set the
FORWARD/REVERSE swifch to
position “ 17 (FORWARD). Position
271 REVERSLE.

To “LEARN" the state ot the S-Parameter Selector switch, use the tfollowing program:

del 720 | Commands 8503A to go to local,
red 72017 : | - Commands the calculator to read the

position ot the. FORWARD/REVERSE
switch in the test set and store the
switch nuimber (L or 2)in 1.

pril ‘, Commands the caleulator to print
the switch position stored in 1.7

Figure 3-4. Operating Instructions (12 of 14)
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Operation

OPERATING INSTRUQTIONS

HP-1B OPTION 001
REMOTE OPERATION

HP-IB OPERATION TEST:

To check. that the test set FORWA RD/REVERSE switch is uL‘tm’ltu changing. the following
procedure should be followed: ‘ ‘ :

l.

)

N

!

Connect the test set to the 8505A network analyzer in a normal setup with nothing

connected to port 1 and 2 of the test sei. Set 8505A Channel 1 INPUT switch to

“A” and set the power output t-om source to 20 dBm.
[

Command the test set switeh to po to “"FORWARD™ position,

a. For Modcll 9830A/B Calculator:
CMD U4 17 -

b. For Model 9825A Caleulator:

wrl 720,17
Verify that the “A” signal displayed on the 8505A CRTis 39 dBm +5.50 dB. Set the
8505A Channel 1 INPUT switch to “B” and the signal should be at 130 dBm +25

dB (noise level). . :

Commuand the test set switch to go to “REYERSE” position.

o, For Model 9830A/B Caleulator:

CMD =7U4.7 27

bh. For Model 9825A Calculator:
wrt 720, 27

Verily that the “B displayed on the 8505A CRTis 39 dBm +5.5 dB. Set the 8505A

Channel 1 INPUT switch to “A™ and the signal should at 130 dBm 25 dB (noise

fevel).

Figure 3-4. Operating Instructions (13 of14)
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- Model 8503A

‘ OPERATING INSTRUCTI'ONS
/ . HP-IB OPERATION 001
/ | REMOTE OPERATION
// |
// , .
/ Tuble 3-3. Cross-reference Beiween ASCII, Decimal,
/ and Binary Address Codes
I :
| 5BIT
ASCH DECIMAL 5 BIT BINARY
CHARACTER VALUE EQUIVALENT
| (@ SP 00 00000
A ! 0l 00001
B o ‘ 02 . 00010
¢ # | 03 00011
D $ 04 00100
k o 05 - 00101
3 & - 00 00110
G ' 07 00111
H ( 08 01000
| ) 09 | 01001
J * 10 01010
K + 1] 01011
L 12 - 01100
M 13 01101
N : 14 01110
0 / 15 0111
p 0 16 10000
- Q | 17 o 10001
R ] '8 , 10010
S 3 19 ) ’ 10011
T 4 20 - - 10100
U 5 21 . 10101
\' 6 22 10110
W 7 23 fOLT]
X 8 24 \ 11000
Y 9 25 | 11001
Z : 20 | 11010
| : 27 S 11011
/ < 28 11100
a = 29 S liton
2N > 30 11110
\
Figure 3-4. Operating Instructions (14 of 14)
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APC-7 CONNECTORS
’ COUPLING
- NUT
~ COUPLING
SLEEVE
- USE CARE
To Connect: 1. Keep contacting surfaces smooth and clean.
1. On one connector, retract the coupling sleeve Irregularities and foreign particles can degrade

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

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

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

To Disconnect:

1.

Loosen the coupling nut of the connector show-
ing the wider gold band.

P e Y i e NIy

WIDER
BAND

2. IMPORTANT: Part the connectors carefully to

prevent striking the inner conductor contact.

electrical performance.

COUPLING SLEEVE

CONTACTING
SURFACES

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

3. Use lintless material and/or firm-bristled brush
such as toothbrush for cleaning. If a cleaning
fluid is needed use isopropyl alcohol. IMPOR-
TANT: Do not use aromatic or chlorinated
hydrocarbons, esters, ethers, terpenes, higher
alcohols, ketones, or ether-alcohols such as
benzene, toluene, turpentine, dioxane, gasoline,
cellosolve acetate, or carbon tetrachloride. Keep
exposure of the connector parts to both the
cleaning fluid and its vapors as brief as possible.

Figure 3-5. APC-7 Connectors
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. SECTIONW
| ' PERFORMANCE TESTS

B t , h
' : ! .
. L . ‘ ’ .

4-1. INTRODUCTION =

[
i

4 2. The proceJures in thns section test the electncal
performance of the instrument using the specifications
. of Table 1-1 as the performance standards. All tests

~ instrument. A’ simpler test is meluded in Sectlon I1
under Incommg lnspectnon Tev.t :

A L / "y ‘ ! "~/ a = !
H N \

{ .
.43, Th’e'performanc'e test proce'dures must be per-
' formed in the sequence given, since seme proceoures
rely on samfactory test.results in foregoinyg steps. If a
test measurement is'slightly out of tolerance, or if a

can be performed without access to the interior of the

functlon fails to oyerate go to Sectmn Vll] and per-

~Performance Tests

B “

. "4-4 EQUIPMENT REQUIRED

,‘ - 5 ’Equnpmem requrred for the performam.e tests 15

listed in the Recommended Test Equipment in Section

L. Any equlpment that satisfies the critical specmca-,"_ |
tions given in the tﬂble rﬂdy be subsntuted for thf" L

recommended model.

X 4-6. TEST RECORD

47

Results of the pertormanc.e tests may bc tabu?
“lated on the Test Record at the end of the procedures.
‘The Test Record lists all of the tested spemflcauons‘

and their acceptable limits. Test results recorded at

incorning inspection can be used for comparison in

periodic | maintenance "and” troubleshou»tmg and B

coupler dnrecuvnty e R P

TR

! form tronxblehOotnng after repalrs !
\ : ' _ "/' g - o , | '.
= | | PERFORMANCE TESTS "
. . S o NOTE .o (
| Allow one hour warm-up time 1or 8505A Ne’ v“ork Anal:yér before bégln- oo
ning Performance Tests S Lol
| | .\ ) I o " / p ,; ‘, ’, &:f-:/ / E ) l' '( ;_,." / ’ e
48 DIRE(;TIVITY TEST . R , ..
i" SPECIF[CATION o S .
Dlrectwny 240 dB L - | S - Y
DESCRIPTION IR o

7 ) . K
! ' o .
| )

Dlrectmty is tested usmg the mtemdl cm:plerto measure the reﬂectnon coemcwm of a \trmdard termmanon The
termination return loss is much greater than the dll't.\\:tl\'lty, therefore‘the resultant measurement is the apprommate

1

.’ The Dlrectmty Test haq been used for thé‘lnrommg lnspectnon Test. The test sctup équ:pment and pro-
cedures needed io test the directivity. specnﬁcatnons are found in Sectxon 198 Flgure 2-6, lneommg Inspection
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' PERFORMANCE TESTS

4-9. TRANSMISSION FREQUENCY RESPONSE TEST
~ SPECIFICATION:

Transmission Frequency Response (Sz;, Si2): %1 dB, +12° from 0.5 to 1300 MHz (+ degrees specified as
deviation from Linear Phase). | '

DESCRIPTION:

The frequency response of the 8505A Network analyzer System is first recorded with a grease pencil on the CRT

display. The 8503A is connected and the transmission frequency response 1S superimposed over the reference
grease pencil trace. The difference in the two traces is the transmission frequency response of the 8503A.

CONFIGURATION A

NETWORK ANALYZER

RF
OUTPUY

o o
prv—— g ) ( [} (l)

O O O Oooo
. (Ve

- o ommn () ()

() — — n

61 CM (24-iN)

P
MATCHED
COAXIAL CABLES
' 1 .
! \ INPUT

POWER SPLITTER

| TERMINATION

Figure 4-1. Transmission Frequency Response Test Setup (1 of 2)
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4-9. TRANSMISSION FREQUENCY RESPONSE TEST (Cont’d)

CONFIGURATION B

NETWORK ANALYZER

| RF
QOUTPUT :
r—‘- )

61 CM (24-IN) S

MATCHED =

COAXIAL CABLES | ——————e={ 500 TERMINATIONS

H H . 8503A ADAPTER
R Al 8 | S.PARAMETER TEST SET
‘ A O L - 61 CM (28-IN)
e MATCHED

: L ___ COAXIAL
| | PORT1 | FURT2 CABLES
| 717 1 ADAPTER '
\

Y G

Figlire 4-1. Transmission Fiequency Response Test Setup (2 of 2)

- EQUIPMENT:
Network Analyzer............ ..o o e ‘HP 8505A
3-Way Power Splitter . . ... ..o HP 11850A
500 Type N Male Termination (2 required) .............. HP 909A Option 012
Matched Type N Male Coaxial Cable Kit. ............. e HP 11851A
Adapter, APC-7 to Type NFemale . . ............... LR HP 11524A
. Adapter, Type N Female to Type N Female . . ................ HP 1250-0777
PROCEDURE:

a. Set 8505A controls as followé:

A1 Source/Converter: |
OUTPUT LEVEL dBm ....... e e -10

~OUTPUT LEVEL Vernier ....... R R e 0

INPUT LEVEL dBm MAX ........... S -10
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o  PERFORMANCE TESTS

4-9. TRANSMISSION FREQUENCY RE‘SP.ONSE TEST (Coht’d)

A2 Frequency Control:

RANGE MHZ ................. e e S5 — 1300
MODE . ottt e e e .. LIN FULL
WIDTH ..ttt ittt et START/STOP 1|
SCAN TIME SEC ... 0t . 1.1
VERNIER ...... PR B S Fully clockwise
TRIGGER .......... ... . ... e e AUTO
MARKERS Switch . ... e e R
MARKER | ...t R RS Mid-range
START FREQUENCY R 0 MHz

STOP FREQUENCY ............... T ....1300 MHz

- A3 Signal Processor:

Channel 1: '
INPUT o i e et T ... B/R

MODE ............... P R e e MAG

SCALE/DIV........... e [P e S R R 2dB
Channel 2: '

INPU T . o et e e e e B/R

MODE . -\ DTSR PR P PHASE

SCALE/DIV ......... e R L 90 DEG
Electrical Length: | :

INPUT «....... R B

MODE .....covviiiniieeaaaannnn RSP L X0

“Connect ¢ aipment as shown in Figure 4-1, Configuration A.

On 8505A CRT display, depress REF LINE POSN pushbutton. Adjust CH | 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 rcsponlse of the Network Analyzer, place 8505A Frequency
“control MARKER 1 on center graticule line:

(1) On the 8505A Signal Processor Channel 1 press DISPLAY MKR then ZRO pushbuttons to place
marker on reference tune and to zevo digital readiut.

(2) Grease pencil the trace on the CRT. | ,' ',.‘,./r:"«‘?
“To measure the transmission magnitude frequency "Ir"i‘a[t_‘%’lsfponse of the 8503A connect equipment as shown in
Figure 4-1, Configuration B with 8503A PORT 1 connected to 8505A INPUT B. Set 8503A
.S-PARAMETER SELECT switch to FORWARD. ' - |

On 8505A Signal Processor Channel 1 press REF OFFSET pushbuttons to center the display around the
grease pencil magnitude trace.

4-4
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PERFORMANCE TESTS

h.

4-9. TRANSMISSION FHEQUENCY nesponss rssr (Cont’d) e o

Measure the maximum drfference between the grease pencrl trace 'and the dlsplay trace (Frgure 4-2. ) This
measured value should be <x1 dB. : , , . »

Connect 8503A POKT 2to 8505A INPUT B dnd set S- PARAMETER SELECT swntch toREVERSE. Repeat
steps g and h. ! -

To record the phase frequency response of the Network Analyzer connect equipment as shown in Figure.
4-1, Configuration A:

(1)
(2)

(3)

(4)

&)

(6)

A

Remove CRT grease pencil traces from previous test.

Turn 8505A Signal Processor Channel l MODE switch to OFF and Channel 2 MODE switch to
PHASE. , S

On the 8505A Signal Processor Elecmcal Length press lhe LENGTH pushbuttons and adjust VER-

NIEK B control to display a honzontal trace on the CRT.

On the 8505A Signal Processor Channel 2 press DISPLAY MKR then ZRO pushbuttons to place
marker on reference line and to zero dlgntal readout. ,

" Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 2 DEG and readjust LENGTH and

VERNIER B control, if necessary, to position average slope of trace parallel to horizontal grati-
cule lmes :

Grease pencil the trace on the CRT.

GREASE PENCIL TRACE
DISPLAY TRACE " |

Figure 4-2. Transmission Frequency Response Magnitude
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4-9. TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd)

k.

To measure the transmission phase frequency responsé of the 8503 A connect equipment as shown in
Figure 4-1, Configuration B with 8503A PORT 2 connected to 8505A INPUTB.

Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 90 DEG.

On 8505A Signal Processor Electrical Length press the LENGTH pushbutions 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.

Set 8505A Signal Processor’Cha'nnel 2 SCALE/DIV switch to 2 DEG and readjust LENGTH and VERNIER
B control, if necessary, to position average slope of trace parallel to horizontal graticule lines.

On the 8505A Signal Processor Channel 2 press the REF OFFSET pushbuttons to center the display around
the grease pencil phase trace.

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

Connect 8503A PORT 1 to 8505A INPUT B and set S-PARAMETER SELECT switch to FORWARD.
Repeat steps n through p.

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

: ‘ GREASE PENCIL TRACE

MAX DEG
DISPLAY TRACE

Figurce 4-3. Transmission Frequency Response Phase
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: 4-10. REFLECTION FREQUENCY REPONSE TEST

- SPECIFICATION:

Reflection Frequency Response (S, S,,): +2dB, +£20° from 0.5 to 1300 MHz
- +15° from 2 to 1300 MHz

DESCRIPTION:
The reflection frequency response of the 8505A Network Analyzer system is first recorded with a grease pencil on

the CRT display. The 8503A is connected and the reflection frequency response i$ superimposed over the
reference grease pencil trace. The difference in the two traces is the reflection frequency response of the 8503A.

CONFIGURATION A -

NETWORK ANALYZER

RF |
[S

oUTPUT
R RA
-— 61 CM (24 INCH)
MATCHED
N ‘ COAXIAL CABLES

lNPUN~
. POWER SPLITTER
11 TERMINATION

Figure 4-4. Reflection Frequency Response Test Setup (1 of 2)
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4-10. REFLECTION FREQUENCY REPONSE TEST (Cont'd)
'CONFIGURATION B
NETWORK ANALYZER
RE ,
outPuty | '
ﬁ‘;\grn(n:r(f:‘dm‘) ; i “(l ADAPTER l
‘ COAXIAL S f—— 8503A
CABLES \ S-PARAMETER
L alpy  TESTSET
7~ SKORT (MAGNITUDE)
' f
- Mk = = OPEN (PHASE)
" Figure 4-4. Reflection Frequency Response Test Setup (2 0f 2)
EQUIPMENT:
Network Analyzer.............. ... ... .. e PR HP 8505A
© 3-Way Power Splitter ... ... .. HP 11850A
5002 APC-7 Termination. . ........ AR HP 909A
Matched Type N Male Coaxial Cable Kit............ e HP 11851A
APC-7 SROIt .« o oot e et e e e e e HP 11565A
Adapter, Type N Female to Type N Female . . ................ HP 1250-0777
PROCEDURE:
a.  Set 8505A controls as follows: |
~ A1 Source /Converter: | '
OUTPUT LEVEL dBm ... ....oviiiiiiaeien e, -10
OUTPUT LEVEL Vernier .......... ...l 0
INPUT LEVEL dBm MAX .............. [ -10

4-8
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4-10. REFLECTION FREQUENCY REPONSE TEST (Cont'd)

e\\

A2 Frequency Control: - o '
| RANGE MHz .......... e e .5 — 1300
MODE ....... et e e LIN FULL
WIDTH ... e P START/STOP 1
SCANTIMESEC ................ e e I —.1
VERNIER ............... e P Fully clockwise
"TRIGGER .......... e e [ AUTO.

- MARKERS Switch. ........ e e e 1
MARKER I ......... e e e e e Mid-range
START FREQUENCY ... ....0MHz
STOP FREQUENCY ................ e e . 1300 MHz

A3 Slgnal Processor: - ‘ :

Channel 1: | | '
INPUT ... e A/R
MODE ............ L et e i e e e ..... MAG
SCALE/DIV ........ ... ... ...t O 5dB

Channei 2: !

INPUT .......... .. e e e U A/R
MODE ............... e S PHASE
S(‘ALE/DIV ......................... e 90 DEG

Electrical Length: | |

CINPUT O v A
MODE ... X10

-~ Connect equipment as shuwn in Figure 4 4, Conhguratmn A.

On 8505A CRT display, depress REF LINE POSN pusl: button. Adjust CH 1 and CH 2 controls until

‘traces are positioned to center of screen. Press REF LINF 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 move 8505A I*rcqucnty Control
MARKER 1 to approximately 650 MHL

(1) On the 8505A Signal Processor Channel 1, press DISPLAY MKR then /R() pushhu(tons to place
marker on reference line and to zero digital readout. |

(2) Grease pencil the trace on the CRT.
To measure the retlection mag,mtude frequency response of the 8503A connect LQUIPI]]LI]! as shown in Figure

4-4, Configuration B with 8503A port A connected to 8505A INPUT A. Connect short to 8503A PORT 1.
Set S-PARAMETER SELECT switch to FORWARD.

{
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4-10.

g.

REFLECTION FREQUENCY REPONSE TEST (Cont’ d)

 On 8505A Signal Processor Channel 1 press REF OFFSET Pushbuttons to center the dlsplay around the

grease pencnl trace.

Measure the maximum difference between the grease pencil trace and the Jisplay trace (Flgure 4-5). This
measured value should be < +2 dB for the entire 0.5 to 1300 MHz frequency range.

- GREASE PENCIL TRACE
MAX dB !
DISPLAY TRACE

Figure 4-5. Reflection Frequency Response Magnitude

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

SELECT switch to REVERSE.

cheat steps g and h.

To record the phase frequency response of the Network Analyzer for the full 0.5 to I'*()() MHz trcqucm.y
range connect cqunpment as shown in Figure 4-4, Configuration A:

(1) Remove CRT grease pencil tence from previous test and remove short from 8503A PORT 2.
(2) Set8505A Signal Processor Channel | MODE switch to OFF and Channel 2 MODE switch to PHASE.

(3) On the 8505A Signal Processor Electrical Length, press the LENGTH pushbuttons and adjust
VERNIER A control to dxsplay a horizontal trace on the CRT.

1

(4) Set 8505A Signal Processor Channel 2 SCALE/DIV. switch to 5 DEG

410

®
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®
)

(6)

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

On the 8505A Signal Processor Channel 2, press DISPLAY MKR then ZRO pushbuitons to place

marker on reference line and to zero digital readout. Readjust LENGTH and VERNIER A control, if
necessary, to positon average slope of trace parallel to horizontal graticule lines. ‘

Grease pencil the trace on the CRT.

I.  Tomeasure the reflection phase frequency response of the 8503 A connect 2quipment as shown in Figure 4-4,
Configuration B with 8503A port B connected to 8505A INPUT A and 8503A PORT 2 open.

(D

2)
(3

4

GREASE PENCIL TRACE -

DISPLAY TRACE

On 8505A Signal Processor Electrical Length, press the LENGTH pushbuttons and adjust VERNIER A
control to position average slope of trace parallel to horizontal graticule lines.

On 8505A Signal P’roce'ssor Channel 2 press MKR then ZRO pushbﬁttons.

On 8505A Signal Prbccssor Channel 2 press the REF OFFSET pushbutcons to center the display around
the grease pencil trace. . - | '

Measure the maximum difference between the grease pencil trace and the display trace (Figure 4-6).
This measured value should be <=+20° for the 0.5 to 1300 MHz irequency range.

MAX DEG

Figure 4-6. Reflection Frequency Response Phase

3-11
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4-10. REFLECTION FREQUENCY REPONSE TEST (Cont’d)

m. Connect 8503A port A to 8505A INPUT A. Set S-PARAMETER SELECT switch to FORWARD. With
8503A Port 1 open, repeat steps | (1) through 1 (4). | ‘ |

To record the phase freq'uency résponse of the Network Analyzer for the 2 to 1300 MHz frequency range,
connect equipment as shown in Figure 4-4, Configuration A:

(1
(2

(3)

4)

(5)

Remove CRT grease pencil trace from previous test.
On 8505A Frequency Control, set MODE switch to LIN EXPAND.

Set 8505A Frequency Control START FREQUENCY to 2 MHz and STOP FREQUENCY to 1300
MHz. | .

Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 90 DEG.

Repeat steps k (3) through (6).

To measure the reflection phase frequency response of the 8503A connect equipment as shown in Figure 4-4,
Configuration B with 8503A port A connected to' 8505A INPUT A and 8503A PORT 1 open. Set
S-PARAMETER SELECT switch to FORWARD. .

(1)

(3)

(4

5

Repeat steps 1 (1) through I (3).

Measure the maximum difference between the grease pencil trace and the display trace (Figure 4-6).

* This measured value shou'd be <*15° for the 2 to 1300 MHz frequency range.

Connect 8503A port B to 8505A INPUT A. Set S-PARAMETER SELECT switch to REVERSE and
repeat steps | (1) through 1 (3).

Measure the maximum difference between the grease pencil trace and the display trace. This measured
value should be <+15° (2 to 1300 MHz). ’

Remove grease pencil trace from CRT.

'4-11. TEST PORT OPEN/SHORT RATIO TEST

'SPECIFICATION:

Test Port 1 and 2 Open/Short Ratio:

<+0.9 dB Mag and <t7.5° Phase from 1000 to 1300 MHz
<+0.75 dB Mag and <*6° Phase from 2 to 1000 MHz.
<=+1.25 dB Mag and <+10° Phase from 0.5 to 2 MHz
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411. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)
DESCRIPTION: | R

Magnitude open/short ratio and Phase open/short ratio for frequencies above 2 MHz are measured using the
reflections generated by a short through a 6-ft. coaxial cable which is connected to the 8503A 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 detertine the actual open/short ratio. To compensate for the added line
length on the 8503 A Test port, a 12-ft. coaxial cable is connected from 8503A port R to 8505A INPUT R.
For frequencies below 2 MHz, PORT | or PORT 2 is directly shorted, then opened, and this ratio is read
directly from the CRT trace. ' .

CONFIGURATIONA ' = ©
- (Frequency Range: 2 — 1300 MHz) -

| NETWORK ANALYZER

q [ _
QUTRUT | O =g “' ‘_’_<l_ :(
f_—.) ( (") ‘) P o
61 CM (24-IN) ' alal 67 CM(24-IN)
COAXIAL CABLE COAXIAL CABLE ,
C&{\XI?L ‘
BLE * . . )
12 FT CABLE COMNSISTS OF ONE
N " \ 8503A HP 11500A AND ONE HP 11501A
I SPARAMETER CONNECTED TOGETHER.
aRlals TEST SET

PORT 2 ) TYPE-N FEMALE
) ADAPTER SHORT

6-FT COAXIAL
CABLE

Figure 4-7. Test Port Open/Short Ratio Test (1 of 2)




S i o "PERFORMANCE TESTS |
4-11. ‘TEST PORT OPEN/SHORT RATIO TEST (Contd) |

3 | B CONFIGURATION B g
| | (Frequency Range 0. 5 — 2 MHz)

.‘\ , I‘\ .

o ! . \

NETWORK ANALYZEP, . ¢,

CroY e o

W

' (ot

. ‘- A o—

I . ) 1 — e (&4]
o

‘ ~ B1'CM 124.IN)
v o e ‘ COAXIAL. .
' B S -1 CABLES ’ :
\r o I §503A :
S . . I § SPARAMETER' C :
; . o CRlAaBL TESTSET '

Ponn " PORT2| - S‘;P&ZT

(DIRECT CONNECT‘!ON) '

j

i

. e
C o,
l) ’ N

) C
|//

_Eigur'e 4-7.. Test"‘Plc_)rl'} Opén/Short"Ratio Test:( 20f2)
QUIPMENT | SRR R
Network Analyzer. S, S I

Type N Female: Short . ..... R R I
APC-T SHOIt . 1o oo e oie ey A . BTN,

) .
’

Adapter, APC-7 to Type N Female ......... S A HP 11524A

6-Ft. Coaxial Cable, Type R(, 214, W1th Type N Malc .
Connector on ()ne End and Type N Female Connector e

N
J

ontheOtherend.........0... ... . ... oo i - HP llbOlA

6-Ft. Coaxial Cable, Type RG- 214 with Ty pe N Male

~ Connectors on Each End (2 fequired). .. 0. ... .. e .

24-In. 509 Matched Coaxial Cable with 'l'tpe N 'Male T
Connectors on Each End (3 required) . ............ . ..

YP 11 SOOA

HP 11851A°

~

’
\
.
)
.
‘M »
“, '
) Yo )]
i
V T Y
(A ‘
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.. 411. TEST PORT OPEN/SHORY RATIO TEST (Contd)
oo can Set 8505A controls as vfo.'A!(l)ws:’ o .
Al So'urce/Converter:' AT S S | | \
OUTPUT LEVEL dBM .\ ..o looie et . ~10
. - OUTPUT LEVEL Vernier ...... .00l ..o, S P 0
" ~INPUT LEVEL'BMMAX ... e -10
A2 Frequg"hcy Contro): , . |
e RANGE MHz...... i R L5 — 1300
MODE.............. e AR e LIN EXPAND
WIDTH ............oooot e S START/STOP |
SCAMTIME SEC ..., S A | — .1
VERNIER ... ... 0o i i, vrruven...... Fully clockwise
TRIGGER .. oot IR AUTO
START FREQUENCY ............ EU USRI 1000 MHz
STOP FREQUENCY ............ I S I 1300 MHz
CMARKER I oo U Mid-range
| A3 Signal Processor: | | | | |
an Channel 1: S : - o
" INPUT .o TSR FUUURRPOY A/R
o MODE ...... S A P e i MAG
SCALE/DIV........... e e e eaeae ey .5 dB
'Channel"2: | BN . |
INPUT .. A . AU A/R
CUMODE e e T ... PHASE
USCALE/DIV .. SR 90° DEG
| .- Electrical Length: |
'; CINPUT .ot e A
MODE ... e e e X1V

, Connect equipment as shown in-Figure 4-7, Configuration :A with 8503A port A connected to 8505A
INPUT A and adapter, 6-ft. coaxial cable, and short connected to PORT 1. Set S-PARAMETER
- SELECT switch to FORWARD. |

- On 8505A CRT display, depress REF LINE POSN pushbutton. 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. . o

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

To measure the test port open/short magnitude ratio, move 8505A Frequency Control MARKER 1 to upper
“peak where maximum separation between upper and lower peaks occur. R '

415
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4-11. TEST PORT OPEN/SHORT RATIO TEST (Cont’.d)

(l) On the 8505A Signal Processor Channel 1, press DISPLAY MKR then ZRO pushbutgons to place .
marker on reference line and to.zero digital readout. . "

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

PORT | Magnitude: 1060 to 1300 MHz = dB

UPPER PEAK
)

MAX dB

CORRESPONDING
.LOWER PEAK

Figure 4-8. Test Port Open /Sh();t 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 up from the iower
peak until it intersects the dotted line. This constructed vertical line is the
- averaged or corrected peak-to-peak measurement to be used (Figure £-9).
Avoid making peak-to-peak measurements at extreme slope changes.
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4-11. TEST'PORT OPEN/SHORT RATIO TEST (Cont'd)

-~
PN . '
~
~
-~
~

Corrected
P-P
Measurement

6

t

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

f. Connect 8503A port B to 8505A INPUT A and connect adaptér, 6-1t. coaxial cable, and short to PORT 2. Szt
S.PARAMETER SELECT switch to REVERSE. . .

g. Repeat step ¢ and record the results:

PORT 2 Magnitude: 1000 to 1300 MHz = dB

h. Calculate the actual maximum open/short magnitude ratio by dividing the measured values (recorded
in steps e and g or step m) by the reflection coetficient of the test cable used (Table 4-1, 1000 MHz
~Ualumn) as shown below:

MEASURED VALUE dB

REFLECTION COEFFICIENT
OF TEST CABLE

The actual open/short ratio magnitude for 1000 to 1300 MHz should be <1.8 dB (<+0.9 dB).for
both 8503A test ports (PORT 1 and PORT 2).

- ACTUAL OPEN/SHORT RATIO MAGNITUDE

417
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- 4-11. TEST PORT OPEN/SHORT RATIO TEST (Cont’d) .

Tuble 4-1. Loss of Tvpical Coaxial Cable Used for o-1t. “Test” Cable

600 MHz 1000 MHz
Cable Type | ofor 12-Ft. pfor 12 Ft.
(out & back) “ (out & back)
RG-214/U | " 01 0.88
RG-58/U 0.1 ‘ (.88
" RG-218/U 096 0.95

(D
(2)

(3)

(4)
(5)

(6)

“i. To measure the test port open/short phase ratio:

Set 8505A Signal Processor Channel 1 MODE switch to OFF and Channel 2 MODE switch to PHASE. |
On 8505A Signal Processor channel 2 press DISPLAY MKR then ZRO pushbuimns.l
On 8505A Signal Processor Electrical Length, press LENGTH pushbuttons and adjust VERNIER A

control to display a horizontal trace on the CRT. Sct 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.

On 8505A Frequency Control, set MARKER 1 to upper peak where maximum separation between
upper and lower peaks occur.

On 8505A Signal Processor Channel 1, press DISPLAY MKR then ZRO pushbuttons to place marker
on reference line and to zero digital readout. , , \

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

'PORT 2 Phase: 1000 to 1300 MHz = DEG

Connect 8503A port A to 8505A INPUT A and cornnect adapter, 6-ft. coaxial cable, and short to PORT 1. Set

S-PARAMETER SELECT switch to FORWARD. Adjust 8505A Electrical Length controls, 1t necessary,
to position average slope of trace parallel to horizontal graticule lines. , .

7

Repeat steps | (4) through i (6) and record results:

PORT 1 Phase: 1000 to 1300 MHz = __DEG | - /

- 4-18
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4-11. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

—-—UPPERPEAK
‘ MAXDEG

CORRESPONDING
LOWER PEAK

Figure 4-10. Test Port Open/Short Ratio Phusc >2 ‘Mll:

. Calculate the actual maximum open/short ratio phase by dividing the mcasurul values {recorded 1n
steps 1 and k or step n) by the reflection coefticient of the test L.nblc used (Table 4-1. IOOO MH:z
Column), or:

:ASURED VALUE DEG e
MEASURED A,l UE DEG - ACTUAL OPEN/SHORT RATIO PHASE
REFLECTION COEFFICIENT | L
OF TEST CABLE

The actual open/short ratio phase for 1000 to 1300 MHz shoulq.l be \IS (<*7 5%) tor both 8503A
test ports (PORT l and PORT 2). . |

m. To measure the test port open/short magnitude ru(io’hctw"cl‘cn 2 and 1000 MHz:‘ |
(1) Set 8505/\ Frequency Control @TART FREQUENCY to 2 and STOP FREQUENC‘Y“ to 1000.
(2) Set 8505A Signal Processor Channel 2 M()DE swmh to OFF and Channel | M()Db switch to MAG.
(3) Repeat steps e thmugh g except that the mmsurcd values mr the 2 to1000 MHz trcquemy ranw are:

(¢) PORT 1| Magnitude: 2 to IOOO_ MHz -—_..___.__,.._..dB
(g) PORT 2 Magnitude: 2to 1000 MHz=___dB
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a11. TEST Pom OPEN/SHORT RATIO TEST (Cont’d)

(4) To calculate the actual open/short magmtude for the 210 lOO() MHz trequenc.y range repeat step h
except use the 600 MHz column in Table 4-1.to find the reflection coefficient of the test cable used. The
actual open/short ratio magnitude for 2 to 1000°MHz should be < 1.5 dB (= =.75 dB) for both 8503A
test ports (PORT 1 and PORT 2). '

n. To measure the Test port open/short ratio phase bziween 2 and 1000 MHz, connect 8503A port B to 8505A

~INPUT A and connect adapter, 6-ft. coaxiai cable, and short to PORT 2. Set S-PARAMETER SELECT
switch to REVERSE and repeat steps i through 1. The actual phase open/short ratio value for 2 to 1000 MHz,
should be <12° (< +6°) for both 8503A test ports

(1) PORT 2 Phase: Z_to 1000 MH"/, = ' DEG
(k) PORT 1 Phase: 2 to 1000 MHz = DEG

0. To measure mag_.mtudc. and ph.nsc open/short ratios below 2 MHz connect equipment as shown in Figure 4-7,
Configuration B with SS(HA port A connected to 8505A INPUT A and both 8503A test pons open.

(1) Set 8505A Frt,quc.nty Cnntml RANGE MHI switch to 5 -— 13,
(2) Set 8505A Frequency Control ‘START FREQUENCY to 00.50 and STOP FREQUENCY to ()7 00.

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

(4)" On 8505A Signal Processor Channel |1, press MKR then ZRO pushbuttons to bring trace to on-screen
| position.

(5 On 8505A Frequency Control, set MARKER | to beginning of sweep on CRT.

(6) On 8505A Signal Processor Channel 1, press MKR then ZRO pushhuttons to plaw marker on
reterenu, line and to zero digital readout.

p. To measure the test port opcn/shc * ratio magnitude between 0.5 to 2 MHz:
(1) Connect short dlrculy to PORT 1.
(2) 8505A Slt,ndl Processor Channel I MKR dlglldl display should indicate = 2.50 dB (= +1.25 dB).

(3) Connect 85()3A port B to 8505A INPUT A and set S-PARAMETER SELECT switch to REVERSE.
Press' Channel 1 DISPLAY MKR then 7RO.

(4) Connect short directly to PORT 2. 8505A Signal Proccssor Channel 1 MKR digital display should
indicate <2.50 dB( +1.25 dB). . ‘

q. To measure the test port open/short ratio phase between 0.5 and 2 MHz: , ' |

() Remove short from PORT 2.
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4-11. TEST PORT OPEN/SHORT RATIO TEST (Cont’d)
(2) Set8505A Signal Processor Channel | MODE switch to OFF and Channel 2 MODE switch to PHASE.
(3) On 8505A Signal Processor Electrical Length, press LENGTH pushbuttons and adjust VERNIER A
control to display a horizontal trace on the CRT. If necessary, change 8505A Signal Processor Channel
2 SCALE/DIV switch to a lower sensitivity to position trace to a horizontal positon. Return SCALE/
DIV switch to 5 DEG setting before going on with test. L

(4) On 8505A Signal Processor Channel 2, press DISPLAY MKR then ZRO then REF pushbuttons.

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

(6) On 8505A Signal Processor Channel 2, press DISPLAY MKR pushbutton.
(7) Connect short directly to PORT 2.
(8) Digital display should indicate <20° (<£10°).

(9) Connect 8503A port A to 8505A INPUT A and remove short from PORT 2. Set S-PARAMETER
SELECT switch to FORWARD. o , |

(10) On 8505A Signal Processor Channél 2, press DISPLAY MKR then ZRO to zero digital readout.
(11) Repeat steps q (3) through q (6). - | | ‘
('l2)vConnect short directly to PORT l‘.

(13) Digital display should indicate <20° (<+10%).

4-12. TEST PORT RETURN LOSS TEST
SPECIFICATION:

11 SWR) from 2 to 1300 MHz

Test Port | and 2 Return Loss: =2 11
22 .22 SWR) from 0.5 to 2 MHz

dB (=1
dB (=1
DESCRIPTION: \
Perform the Directivity (Incoming Inspection Test, Figure" 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 8503A is within
specification. If a more direct and accurate test is required for the Test Port Return Loss specification, refer
‘to the 85030A Accuracy Enhancement Program (AIM) procedure for the method of making an error-
corrected’ Return Loss measurement. An 8542B Automatic Network Analyzer may also be used to make
this measurement between 100 and 1300 MHz. | :

"t
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4.13. - PORT RETURN LOSS TESTS
SPECIFICATIONS:
Réference 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 Input Port:

;20 dB Return 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 Cqup]er to gstublish a0dB
reference line on the CRT display. Ports R, A, B and RF of the 8503 A are in turn connected in place of the short to ;hp
Dual Direcitonal coupler or Directional Bridge with all other ports terminated in 50 ohms. The Return Loss 1s

measured directly with the 8505A MARKER digital display and the CRT trace. When using this method to measure
Return Loss, ambiguity due to “*imperfect’” directivity of the directional device is introduced. The ambiguity of the

measurement may be as great as =2 dB. If a more direct and accurate test is required for the port Return Loss
specifications, refer to the 85030A Accuracy Enhancement: Program (AIM) procedure for the method
of making an error-corrected Return Loss measurement. ' |

! .

CONFIGURATION A
(Frequency Range: 100 — 1300 MHz) NOTE

THE TEST SETUP SHOWN IS FOR PORT R
RETUAN LOSS MEASURCMENTS. FOR PORT A,
PORT B. AND RF.INPUT PORT MEASUREMENTS,
, THE SETUPS (CONFIGURATIONS A AND B) ARE
IDENTICAL EXCEPT THAT THE PORT TO BE .
NETWORK ANALYZER TERMINATIONS MEASURED 1S DIRECTLY CONNECTED 10 THL
DUAL DIRECTIONAL COUPLER (CONFIGURA
TION A) OR THE DIRECTIONAL BRIDGE (CON
FIGURATION B) WITH ALL OTHER PORTS TERM
INATED IN 50 OHMS,

P

RF ) () ) ()Y Yy DD
QUTPUT | ' ) o= g
e e———) (UR VD - W !
RlA
-~ 61 CM (24-IN)
' COAXIAL
o CABLES
DUAL DIHECTIONAL . TEAMIRATIONS
- .
L weient [ COUPLE o TEsT ;
| 1. ., |k = — ('] SHORT
L " v _ J REFLECTED

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

CONFIGURATION B
(Frequency Range: 0.5 — 100 MHz)

NETWORK ANALYZER. TERMINATIONS

_— e e ()

POWER
SPLITTER

ADAFPTER

VDIRECTIONAL :

TERMINATIONS . 1.

'rlnl
Y]

R PRL
A oh
BRIDGE I < R

\ T —d — — =] SHORT | :‘\\.;.'f’/"‘(-l,-'/ |
DIRECT CONNECTION '/,,}:-;},, B
| TERMINATION (/e o) T \
Co . 12501473 . ‘ o
Figuré 4-11. Port Return Loss Test Setup (2 0f2)
'‘EQUIPMENT:
Network Analzyer ................. S HP 8505\
Dual Directional coupler .. .............. e HP 778D
Directional. Bridge* . ........ ... ... HP 8721A
3-Way Power Splitter ......... e S HP 11850A
Short, Type N Female . .. .................oovinn. e HP 11511A
‘Termination, 50€) Type N Male (4 required) ........ U HP 909A Option 012
Termination, S0 APC-7 (2required) .. ........ ..oy HP 909A
Adapter, Type N Male to BNC Male (2 required)** .............. HP 1250-1473
Adapter, Type N Female.to BNC Male ** ...................... HP 1250-1477

*Part of HP 11652A Transmission/Refection Kit.
**Part of HP 11854A 50 Ohm BNC Accessory Kit.





















































































































































































