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"MANUAL CHANGES

MANUAL IDENTIFICATION

.. Madel Number: 835035A
Date Printed: Scptember 1978
Part Number:  08303-90002

" This supplement contains important information for correcting manual errors and for adapling the manual to
nstruments containing improvements made after the printing of the manual. : '
To use this supplement: .
Make all ERRATA cotrections
Make all appropriate serial number related changes indicated in the tables below.
Serial Prefix &r Number .__,.__ Make Manual Changes ——_ _ Serial Prefix or Numipgr — Make Manual Chenges ——
F_ 16Z8A00240 and thru 1 1806A 1,25 -17
1631 A prefix \
1644A, 1653 . 1,2 1816A 12,518
| [ T646R 13 1831A 12,519
: 1602A00112 4 I833A 1,25=-20
| A b '
| FTI0A 1,25 1845A 1,2.5=21
1712A 1,2,5,6,7 B |92EA. 1.2,5-22
I716A 1,2,56,7,8. B 1930A,19324 1,2,5=23
1720A 1.2,56,7.89
1723A 1,2,5,6,7,89.10
1733A 1,25~ 11
1735A, 1739 1,25—-12
1745A 12,513
1747A 12514
| 18024 1,25 - 15
1804 A 125-16
. ¥ b NEW ITEM
i
NOTE
Manual change supplements are revised a5 often a5 necessizy 0 keep manualt us current and acgurate us possible.
Hewlett-Baekard recommends that you perodically request the latest edition of this supplement, Frop copivy are available
from all HP offiges, When requestiong copics Guuly the manual identification information from vour supplement, or the model
pumber artd print date from the tigle pany of the manal '



08505-90002

The following Service Notes are available from your local HP Sales and Service Office.

SERVICE NOTE

SERIAL NUMBER

DESCRIPTION

8505A-14

B505A-2

8505A-3
BS05AS
BSO5A5
8E05A6A
8505A.-7
2505A-8
3505A8
8505A-10A
8505A-17

8505417
Bo05A-18

1716A00380
and below
1602A00111
thry
1610400140
1622A00185
and belaw
1806A00130
and below
1723A00396
and below
All serials
All serialg
1716A00380
and below
1710400350
and below
All serials

All serigls
Al serials
All serigls

INCREASED POWER SUPPLY RELIABILITY

REDUCED RO HZ LINE RELATED VARIATIONS QN CRT
TRACE

RECOMMENDED REFLACEMENT FOR OP AMF

IMPROVED OPERATION OF A3A11 GROUP DELAY CIRCUIT
AIR FILTER RETAINER

AJATT GROUP DELAY DETECTOR TROUBLESHOQOTING
AJAd PROCESSOR INTERFACE BOARD TROUBLESHQQTING
ELIMINATION OF MARKER GLITCHES ON CRT WHEN 8505A
18 USED WITH HPEEJT1A STORAGE NORMALIZER
ELIMINATION OF ERRONEQUS DATA TAKING BY HF-IR
AT "TURN OGN
AZAS PROCESSOR D/A TROUBLESHOOTING
CRTCONTROL QIRCUITS TROUBLESHQOTING
AJAT? MARKER | ASSEMBLY TROUBL ESHOOTING
A3A1E MARKER | ASSEMBLY TROQUBLESHOOTING




Madel 8505A 08505-20002

ERRATA
All references to “Option 001" should be deleted throughout the manual and the phrase “HP-IB™ substituted in their place.

Page A4-24, Parapraph A4-18:

In step &, “On A3 Signal Processor, Channel 17, change MODE switch position to PHASE.
Page 132-8, Table B2-2:

Change ALALS)] thru J5 to HP Part Number 1250.0691.
Page B2-10, Table B2-2:

Add another entry after ATA15A1Y 1 as follows:

HP Part No. 0410-0675, Crystal, Matched Set, A1A15A1Y1 9.9 MHz Crystal and A2A12Y1 100 MHz Crystal.

Page C2-4, Table C2-2:

Add Reference Designation AZAIW3S1 to the replaceable switch (3101-2025) which is part of Line Switch Cable Assem-

bly AZA1W3.

Change AZA1AIDSI thru D314 to HP Part Number 19900503,
Page C2.5, Table C2.2:

Change AZA1A1U2 to HP Part Number 1320-1823,

Change AZA1AIU3 to HP Part Number 1820-1823.

Change A2A1AIUS to HP Part Number 18201823,
Page C2.8, Table €22

Change AZA3U23 to HP Part Number 1820-1823.

Change AZA3U29 to HP Part Number 1820-1823.

Change AZA3U30 to HF Part Number 1820-1823,

Change A2A3U31 to HP Part Number 1320-1823,

Change A2A3U32 to HP Part Number 1820-1823.

Change A2A3U33 to HP Part Number 1820-1823,

Page C2-10, Table C2-2:
P Change A2A4U2 to HP Part No, 1826-0229, OP AMP LOW DRIFT TO-99.
P Change A2A4U5 to HP Part No. 1826-0229, OF AMP LOW DRIFT TQ-99.
Add AZAS5C35,0160-0571, CAPACITOR-FXD 470PF +-20% 100 WVDC CER
Add A2A5C36, 0160-3879, CAPACITOR-FXD 0] UF +-20% 100 WYDC CER
Page C2-12, Table 2.2:
Change A2AS5U12 to HP Part Number 1820-1823.
Change AZASU13 to HP Part Number 1820-1823.
Change AZA5114 to HP Part Number 1820-1823.
Change A2AS5ULS to HP Part Number 1820-1823.

WPaoe C2-15, Table C2-2:
Change A2A7U] te HP Part No. 1826-0229, OP AMP LOW DRIFT TO-29.
Change A2ZA7U2 to HP Part No, 1826-0229, OP AMP LOW DRIFT TO-99,
Change A2A7U3 to HP Part No. 1826-0229, OP AMP LOW DRIFT TO-99,
Change A2A7U11 to IIP Part No. 1826-0229, OF AMP LOW DRIFT TO-99.
Change A2A7U12 to HP Part No. 1826-0229, OF AMP LOW DRIFT TO-59.

p-Page C2-18, Table C2-2:
Change A2ABU17 to HP Part No. 1826-0229, OP AMP LOW DRIFT TO-99,
Change A2A8U19 to HP Part No. 1826-0229, OP AMP LOW DRIFT TO-99.

Page C2.20, Table C2-2:
Change A2A10CR4 and A2A10CRS to HP Part Number 19010743, DIODE-PWR RECT IN4004 400V 1A DO-41.

Page C2-24, Table C2.2:
Add another entry after A2ZA12Y1 as follows:
HP Part Number 04100675, Crystal, Matched Set, ALA15A1Y1 9.9 MHz Crystal and A2A12Y1 100 MHz Crystal.




08503-90002 Model 8505A

ERRATA (Cont'd)

Page C2-25, Table C2-2:
Add additional entries for A2A19 as follows:

A2A19, P Part Number 08505-60227, YIG OSCILLATOR, NEW (includes A2A11R22 and A2A11R40 Selected
Value Resistors).

A2A19, HP Part Number 08505-60228, YIG OSCILLATOR, REBUILT (includes A2A11R22 and AZA11R40 Selected
Value Resistors).

Page C2-27, Table C2-2:
Add A2A23, HP Part Number 5086-7005, PREAMP (.1 - 1300 MHz,

Page C2-28, Figure C2.1"
Change Reference Designation 69 part number to 08505-00135.

w-Page C3-33, Table C3-1:
In signal line “MPX H”, delete entry in “LOCAL” column and add “A2A15-30” in “REMOTE" column.

Page C3-49, Figure C3-22:
Change notations on connector plugs and jacks as shown in the Partial Schematic.

AAAAN ~
X 2B @ y-r3
LOFL 5 |
FROM 4245

5V

R

= R4 3
i50 4
215 JOR

L REM 2

FROM A2pl6
Firt 35

PN 26 %

L 14 14
SERIAL PREFIX /GZ2A

P/O Figure C3-22. A2A2 Display Logic Schematic (ERRA T4)

Page C3-81, Figure C3-31:
Change CR1 to CR3 and CR3 to CR1.

Page C3-81, Figure C3-32:
Change “R58” atf input pin 2 of U9A to “R38.”

Page C3-93, Figure C3-39:
Change R43 to R42.
Change C9 to C8.
Change R42 to R41.
Change C8 to C9.
Change R41 to R43.

Page C3-93, Figure C3-40:
Change R41 to 10K.
Change R43 to 147K.

Page C3-99, Figure C3-44:
Change “+2V SERIES REGULATORS” to “+20V SERIES REGULATOR”.

HEWLETTH PACKARD




Model 8505A 085054

w‘ ERRATA (Contd)
Page C3-105, Figure C347:

Change references to NOTE 5 on Q1, Q2 and Q3 to NOTE 3.

Page D24, Table D2-2:
Change A3F1 from HP Part Number 2110-0059 to HP Part Number 2110-0304, FUSE 1.5 AT 250V SLO-BLO.

Change Reference Designation “A3F2" 10 A3F]1.

' Change A351 to HP Part Number 3101-1235.
Change A3V to HP Part Number 08505-60196, CRT ASSEMBLY WITH OVERLAY TAB MOUNTS.
Page D2-5, Table D2-2:
LAdd HP Part Number 08505-60154 to the Overlay Kit listed in the table.
| Change ASAIDS20-22,24-26, 28 and 29 to HP Part Number 1990-0503.

Page D2-7, Table D2-2:
Change A3A3CS8 to HP Part Number 0180-0116 CAPACITOR-FXD 6.8UF 35VDC.

BPage D2.14, Table D2-2.
Change A3ABVRI to HP Part No. 1902-3082, DIQDE—-ZNE. 4.64V 3% DO.7 PO = 2W TC =-D16%.

Page D2-30, Table D2.2:
Change A3A24CR2 to HP Part Number 1901:0743, DIODE-PWR RECT IN4004 400V 1A DO-41,

Page D2-31, Table D2-2:
Change Part Number of AJA25RI, AJA25R4, AZAZ5RS, and AJA25R7 to 2100-3476,
Change Part Number of A3A25R2 to 2100-3473,
Change Part Number of A3A25R3 to 2100-3475,

i Change Part Number of A3A25R6 to 2100-3474,
Page D2-32, Table D2-2:
Change AZA26VR1 and A3A28VR2 to HP Part No. 2140-0015, LAMP-GLOW C2A 115/58 VDC 1.9 mA T-2-BULB
(Recommended Replacement),
B-Change A3A27 to HP Part No. 08505-60237, 085035-60237 is a preferred replacement for 08505-60172,
Page D2-35, Table D2-2:

Change ASAZBR20 to AJA28R26, ASAZ8R24 to A3A28R20, and ASA28R26 toAZA28R24.
Change A3A30C! to A3A30C2, A3A30C2 to A3A30C5, A3A30C4 to A3A30CT and A3A30CS to A3A30CA.

Page D2-36, Figure D2.1:
Add after Item T and 3 the following attaching hardware:
0570-1171, 3CREW,; COVER MTG; 6-32 THD; 0 460.IN LG
05100043, RETAINER-RING .141.DIA 5TL CD-PL
Change ltem 16 to HP Part Number 01332.02201,
Chunyge Item 33 to HP Part Number 14900963,
B=-Change [tem 34 to HP Part No, 0850520219, DIVIDER, FRONT FRAME, VERTICAL.
Change tem 36A to HP Part Number 5001-1043.

Page D2-37, Figure D2-1:
Add ftem 111, HP Part Number 50010432, GUSSET-SIDE.
Change Reference Designation 101 part number to 08505-00135.

Page D3-63, Figure D3-24:
Change C8 to 6.8 UF,




(% 505-90002 Model 8505A

ERRATA (Cont'd)

®~Page D381, Figure D3-34:
Change the notation on VR to “4.64V.” .
Just above C8, add a notation under “—4.6V™ as follows: “TYPICALLY —3.0V.”

wPaae D3-118, Figure D3-528:
Change UG to Up.

wPage D3-131/132, Figure D3-56B:
Change the resistor between C7 and Q8 on the Parts Location drawing from R24 to R26.

Page E44, Taple E4-2:
Change A2A13U4 1o HP Part Number 1820.15823,
Change A2A13U6 to HP Part Number 1820-1823.
Change A2A13U8 to HP Part Number 1820-1523.

Page E4-5, Table E4-2:
Change A2A14U6 to HP Part Number 1820-1823.
Change AZAI4U10 to HP Part Number 1820-1823.
Change A2A14U14 to HP Part Number 1820-1823,
Change A2A15U14 to HP Part Number 1820-1823.

Page E4-6, Table E4-2:
Change A2A16U11 to HP Part Number 1820-1823.
Change A2A16U16 to HP Part Number 1820-1823,

Page E4-7, Table E4-2:
Charge A3A19U14 to HP Part Number 1820-1823,
Change A3A19U15 to HF Part Number 1820-1823.
Change A3A20U13 to HP Part Nutnber 1820-1823.

Page E4-8, Table E4-2:
Chanpe A3A21U11 to HP Part Number 1820-1823.

Page F4.21/F4.22, Figure F4-15 (Option 005 Supplement):
Change A2A101L1 and A2A101L2 to 270UH.

frie )
S
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Model 8505A 08505-20002

CHANGE 1

NOTE

This change is required with divide-by-ten IC A2A5U1, Part Number 1820-1636
with “H" at the end of the Manufacturer's Part Numbher,

Page (02.10, Table C2.2:
Delete AZASC3, A2ASCE, A2ASCILS.

Page C2-11, Table C2.2:
Delete A2ZASCR2, A2ASL2, A2ASR2, and AZASR3,
Change A2ASR] to HP Part Number 0698-7206, RESISTOR 56.2 OHMS 29 .05W F TC=0+—100.
Change AZA5R4 to HP Part Number 0698-7229 RESISTOR 511 OHM 2% 05W F TC=0+-100.

Page C3-70, Figure C3.27:
Change Parts Location for AZAS in the manual for Parts Location in this change sheet.

Page C3-71, Figure C3-28:
Change A2ASU1 Cireuit as shown in the partial schematic inn this change sheet.

CHANGE 2

Pages C2-18,C2-19, and C2-20, Table C2-2:
Change Discriminator Board A2A9 to HP Part Number 08505-60169 and change all component parts per the AZA9
purts list contained in this change sheet.

Page C2-26, Table C2.2:
Change Transistor A2ZA210Q8 to HP Part Number 1854.0271, Transistor NPN.
Change Resistor A2A21R2 to HP Part Number 0698.3447 Resistor 422 OHM, 19 125W F TC=0+-100.

—

HEWLETT ﬁ PACKARD




(8505-90002 Model 8505A

CHANGE 1 (Cont'd)

-—zc@* T

H.{O o

LFU

e

25 = COMPONENT SIiDE PINS
50 —~== REVERSE SIDE PINS

Figtire C3-27. A2A3 Prescaler/Counter Parts Locations (CHANGE [)

HEAT SINK

ATTENUATOR

€5 J: S5

p'OOpF% 3/000

AMPLIFIER / LIMITER

5y Ci7
c3s . Od7

et

PO Figure C3-28. Partial Schematic of A245 (CHANGE 1)
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Maodel 8505A 085059

CHANGE 2 {Cont'd)

Pages C3-83 thru C3-90:
Replace pages in the manual for A2A9 Service with new pages contained in this change sheet.

Page C3-103, Figure C3-46:
Change AZA21R2 to 422 Ohms,

Page D¥2-0, Table D2-2:
Change A3A151 thru A3A156, A3A1S11 thru A3A1816, and A3A1521 thru A3A1524 to P Part Number 085035-H
INCREMENT Bution.
Change A3A189 and A3A1819 to HP Part Number 0850540011, MRK Button.
Charige A3A157 and A3A1S17 to HP Part Number 0850540012, REF Button.
Change A3A1S810, A3A1820, and A3A1825 to HP Part Number 0850540013, ZRO Button.
Change A3A158, A3A1518, and A3A1826 to HP Part Number 0850540014, CLR Button.

Page D2-36, Figure D2-1:
Delete Ttems 21,22, 26, 31, and 32 in Reference Designator columa and on photo.

Page F4.13, Figure F4.5:
Replace schematic of A2A9 with new one in this change sheet for Figure 3-36 {Change 2).

CHANGE 3

Page C2-7, Table C2-2:
-Delete AZA3C22 and AZA3CRI12,

Page C2-8, Tahle C2.2:
Delete AZAZQZ and AZA3ZR41.
Change AZA3Q3 to AZA3Q2, AZA3Q4 to AZA3Q3, A2A305 to A2A304, A2A306 to AZA3Q35, A2A3Q7 to A2A3
and A2A308 to AZA3Q7.

Page C2-18, Table C2-2:
Delete AZASCI0D,
Change A2A9C17 to HP Part Number 0180.0197, CAPACITOR-FXD 2.2UF +—10% 20 VDC TA.

Page ©2-26, Table C2-2:
Change Transistors A2A21Q1 to A2A21Q6, A2A21Q2 to AZA21Q7, ARA21Q3 to A2A2108, A2A2104 to AZAZI(
AZAZI05 to AZA2102, A2A2106 10 AZA210Q4, A2A21Q7 to A2A2103, and A2A2108 to A2A2105.
Change A2A2105 to HP Part Number 18340271,
Page C3-61/62, Figure C3-23:
Delete €22, CR12, 02, and R41.
Change Q3 to Q2, Q4 to 03, Q5 to Q4, Q6 to Q3,07 to Q6, and Q8 to Q7.

Page C3-61/62, Figure C3-24:
Change AZA303 to Q2, Q4 to O3, 05 to 04, and Q6 Lo Q3.



08505-90002 Model 8503A

CHANGE 3 (Cont'd)

Page C3-63, Figure C3-24:
Delete C22, CR12, Q2, and R4],
Change Q7 to Q6, and Q8 to Q7.

Page C3-89, Figure C3-36:
Delete Capacitor AZA9C10.
Change Capacitor A2ZA9C17 to 2.2UF,

Page C3-103, Figure C3-43 and C3-46:
Change Resistor A2A21R2 to 422 Ohms.
Change Transistors Q1 to Q6, Q2 to Q7. Q3 to Q8, Q4 to Q1, Q5 to Q2, Q6 to Q&, 7 to O3, and Q8 to Q5.

CHANGE 4 (SERIAL NUMBER 1602A00112 ONLY)

Page C4-1, Table C4-1:
Change entry for 1602A Serial Number Prefix 1602A to: “1602A, Make Changes A, B, C.E.”

Page E6-1, Table E6-1:
Add to second line entry in Table, “Serial Prefix 1602A to Make Changes A, B.”
Delete Serial Prefix 1602A from fourth line entry in Table,

HEWLETT W PACKARD




Model 8505A 08505-90002

P/Q Tuble C2-2. A2A9 Parts List (CHANGE 2)(1 of 4)

Reference HP Part Number Description
Designator

AZAY 08505-6016% BOARD ASSEMELY, DISCRIMINATOR
AZASC1 01B0-0197 CAPACITOR-FXOD 2.2UF +—10% 20VDC TA
AZASC2 0l80-0197 CAPACITOR-FXD 2.20UF +—10% 206VRC TA
AZADCI 0380-0197 CARACITOR-FXD 2, 2UF +—10% 20VDC TA
AZABCA 0180-0l16 CAPACZITOR-FXD 6. 8UF 35V TA

AZALLCS
thru MNOT ASSIGMNED

AZAYCE
AZAICH 0160-0575 CAPACITOR-EXD .047UF +—20% s0WvDOC CER
AZADCLO 01580-0116 CAPACITOR-FXD 8.8UF 35V TA

AZHICTT 0180-01i6 CAPACITOR-FXD 6.8UF 35V TA

AZATCLE 0180-0116 CAPACITOR.FXD &,3UF 35V TA

AZABC]A NOT ASSIGNED

A2A9C14 J1&0-4084 CAPACITOR-FAD _1UF +—20% S0WVDRC CER
AZAGCLY 0180:C116 CARPACITOR-FXD 6.8UF 33V TA

AZABCLE 0160-0174 CAPAGITORFXD ,47UF +80—20% 25WVD} CER
AZAIC1T7 0160-0174 CAPACITOR-FXD A7UF +80—20% 258WWV DL CER
AZA9CLE QlE0-4084 CAPACITOQR.-FXD ,1UF +—20% 50WVOC CER
AZASC1S 01G60-4084 CAPACITOR-FXD ILUF +—20% SOWVDRC CER
AZRABCRO 8160-0174 CARPACITOR-FXD .1UF +-20% S0WVDOC CER
AZAGCEL 0160-0174 CAPACITOR-FX0O 1UF +—20% 50WVvVDC CER
AZRADCE2 0160-2306 CAPACITOR-FXD 27PF +—5% 200wV DG MICA
A2AQC23 0180-0197 CAPACITOR-F¥D 2,2UF +—10% 20vDC TA
AZASCE4 0150-2256 CAPACITOR-FXD 9,1RF +—,25PF 500WVDC CER
A2AQC2E 0160-0168 CAPACITOR-FXD ,1UF +—10% 200WVDC POLYE
AZAIC2G 0160-0161 CAPAGITOR-FXD .C1UF +—10% 200wV DC POLYE
AZAOC2T D160-3533 CAPACITOR-FXKD 570PF +—5% 100WVDLC MICA
AAADCEE 0160-0945 CAFACITOR-FXD 2)J0PF +—5% 100WVDC MICA
AZAYCZD 0160-0174 CAPACITOR-FXD .1UF +—320% SOWVDC CER
ARASCIQ 0l60-0174 CAPACITOR-FXO _1UF +-20% 30WVDC CER
AZAQCI] 0l120-0118 CAPACITQR-FXD B.5UF 35V TA

AZAQC3E 0160.0174 CAPACITQR-FXD 47UF +80—20% 25WVDRDC CER
AZATICIS Q1G0-34565 CAPACITOR-FXD 1000FRF +—10% 1000WVDC CER
AZAICEA 0160-0174 CAPACITOR-FAD ,47UF +20—20% 28WVDC CER
AZAIC3E 0160-0174 CAPACITOR-FXD _A7UF +80—20% 25WVDC CER
AZADBCIG 0160-0574 CAPACITOR-FXD .Q22UF +—20% 100WVDC CER
AZAQCIT 0160-2437 CAPACITOR-FD THRL SO00RF +80—20% 200V
AZAQC3R Q160-4083 CAPACZITOR-FO THRY 10PF 10% z00v CERAMIC

AZABC3S Q160-0570 CAPACITCOR-FXD 220PF +—20% 100WVDC CER
AZADCAD

thru MOT ASSIGNED
AZASCHD

AZASCI00 0180-0116 CAPACITOR-FXD 6, 8UF 35V TA

AZAGC101 0160-0570 CAPACITOR-FXD 220PF +—20% WV DC CER
AZAGCR] 1801-0050 RIQDE-SWITCHING 80V ZO0MA ZNS DO-7
AZAICR2 1901-9050 DIQZE-SWITCHING 20V 200MA 2NE DO-7
AZAQCR2 1901-0060 OIDDE-SWITCHING BOY 200MA 2NS DO-7
AZAQCRA 1901-0059 DIODE-SWITCHING 30V 200MA 2NE DO-7
AZABCRY 1801-0050 DICDE-SWITCHING 80V Z00MA 2N5 DO-Y
ARAICRE 19G1-0050 . DIQDE-SWITCHIMNG 80V 200MA 2NS DO-7
AZASICR7Y 19010050 QIODE-SWITCHING 80V 200MA ZNS DOC-7
AZAOCRE 1901-053% DIQDE-53CHOTTHY

AZADDS] 1990-0404 LER-VISIBLE LUM-INT-300UCD IF=50MA-MAX
AZAYFLL 9135-0002 FILTER-LOW PASS SOLDER -TERMS
AZADFL2 91356-0002 FILTER-LOW PASS SOLDER-TERMS

A2AGIL 03443.00041 TEST POQINT CONMNECTOR

AIADI2 12500691 CONNECTQR-5GL CONT SKT .022-IN-BSC-52
AZASL] 91001641 COIL-MLD 240LIH 5% QG5 1560 .375LG
A2AOLZ ) 0100-1641 COIL-MLD 240UH 5% Q65 ,1660X ,375LG




08505-90002

P/O Table C2-2. A2A49 Parts List (CHANGE 2) (2 of 4)

AZASGLSE
AZADGLG
ATAIQLT
AZADQLE
AZASQR19
AZAYQ20
AZABQ22
AZASR]
AZASRZ
AZAIRZ
AZASR4

AZABRS
thru
A2A3R11

AZADR1Z
AZABRL3
AZADRLS
REASRLS
R2ABR1G
AZABR1Y

ey
MoRAPRLD

AZAOBMPI1
AZAIMP1Z
AZAIMPLS
AZAYIMPL4
AZABMPLS
AzADQl
AZAYG2
AZANG3
AZASQ4
AZAIQS
AZAIQE
AZANGT
AZAIRS
AZABOY
AZASQLO0
ARALG1L
AZATQ)Z
AZADQ13
AZARQL4

AZASRLO

08505-20154
08505-00127
D8505-00178
08505-20196
DRE0S-20L127
5081-8120
1854-0330
1853-0075
1854-0345
1864.0345
18530007
1853-0007
1853.0007
1863-0007
1855-0020
1855-0020
1856-0020
1855-0020
1856-0020
18540404
1853-0007
18E3-0007
1854.0404
1854-0404
1855-0020

0811-2247
0757-0464
0757.0465

D757-Q465
a757-0458
0757-0465
0757-0458
0757-0465
O757-0463

0757-0458

Model 85052

KMNOB-PLILL
TOP COVER
COVER

RF SHIELD

Refgrence HP Part Number Deseription

Designator

AZAILSZ 89140-0114 COIL-MLD J0UH 10% @55 .155DX .375LG
AZADLS 9100-2257 COIL-MLD B2OMNH 10% QU32 ,0950DX .25LG
AZAILS 9100-2264 COIL-MLD 390NM 0% @735 .0950X .25LG
AZAILE 9100-2248 COIL-MLD 120NH 10% Q=34 .0950% 250G
AZABLT 9100-1841 COIL-MLD 240UH 5% Q=85 .155D% ,375L.G
AZAIMPL 0520-0128 SCREW-MACH 2-56 .25-1N-LG PAN-HD-PO 21
AZAIMPE 0520-0168 SCREW-MACH 2-86 .625-IN-LG 82 DEG
AZADNMPS 0590-0518 THREADED INSERT-NUT 4-40 .062-LG
AZAIVPA 0610-0003 NUT-HEX:DBL-CHAM 2-56-THD .062-1N-THK
ARABMPS 2390-0014 WASHER-LK INTL T NO.2 .038-1N-1D
AZAIMPG 2190-0123 WASHER-FL MTLC NG, 1 . 08-N- 1D

AZAFMPT 2180-0810 WASHER-LK NG, 2 ,12-17= 1D .275-IN-0OD §TL
AZAIMPE 2200-0101 SCREW-MACH 4-40 ,188-IN-LG PAN-HD-POZI
ALADMPY 2200-0105 SCAEW-MACH 4-40 ,312-IN-LG PAN-HD-POZI
AZASMPLOD 2200-0165 SCREW=MALCH 4.40 ,438-1MN-LG 52 DEG

BOTTOM COVER

TRAMSISTOR
TRAMSISTOR

TRANSISTOR-

TRANSIZTOR
TRANSISTOR
TRAMSISTOR
TRAMNSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSIZTOR
TRANSISTOR
TRAMNSISTOR
TRAMNSISTOR
TRAMNSIETOR
TRAMSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRAMNSISTOR
TRANSISTOR

MNPN 51 TO-18 PR=360MW

NPMN SI

DUAL PNP PD=400MW

MPMN 2MN51729 51 TQ-72 PR=200MW
MPN 2M5179 5t TQ-72 PR=200MW
PMP ZM3251 51 TO-1B PRD=360MW
PMNE 23261 51 TO-18 PD=350MW
PNE 23251 51 TO-18 RO=360MW
PNP 2M3251 51 TQ-18 PO=360MW
JFET N-CHAN D-MOQDE TO-18 51
JFET N-CHAN D-MQDE TO-18 St
J-FET MN-CHAN D-MQDE TO-18 31
J-FET NCHAMN D-MODE TQ-18 51
J-FET N-CHAN D-MQDE TQ-18 5l
NFN 51 TQ-18 PD=360MW

MEM 51 TO-18 FO=360MW

PNP 2M3251 51 TO-18 PD=360MW
PR 2M3251 31 TO-18 PD=360MW
MNPM 5] TO-18 PO=260MW

NPN S| Te-18 PO=360MW

J-FET N-CHAMN D-MODE TO-18 51

NOT ASS5IGMED

RESISTOR 150 1% 7.5W PW TC=Q+—20
RESISTOR 100K 1% .1248W F TC=0+—100
REZISTOR 100K 1% .125W F TC=0+—100

NOT ASSIGNED

RESISTOR 100K 1% .125W F TC50+—100

REZIZETOR §1.1K 1% .125W F TC=0+—100
RESISTOR 100K 1% ,125W F TC=0+—100

RESISTOR 51.1K 1% .125W F TC=0+—100
RESISTOR 100K 1% ,125W F TC=0+—100

RESISTOR 100K 1% .125W F TC=0+—100

MOT ASSIGMNER

OFSISTAR Q1 T 19 14840 & Troons 1Ak
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Reference
Designator

HP Part Mumhber

Description

AZOGRZED
thru
A2AIRIE

AZAIRET
AZADRZS
AZABRZD
AZAIR30
AZADR3L
AZADRIZ
AZAIR3S
AZASRIA
RIASR3S
AZADR3G
AZASR3ZT7
ATASRIE
AZAIR3D
AZALRAD
AZADRAL
AZASRAZ
AZAZRA4Z
AZAGR4AA
AZADRAS
AZRIRAE
AZAGRAT
AZADRAR
AZASRAD
AZATRGO
AZASRE]L
AZABREZ
AZAYRE3
A2ZADRGS
AZAGRES
ARAIR5G
AZAORST7
AZADRSE
AZADRED
AZAJIRGO
A2AIRGL
AZA9REZ
AZASRE3
A2ADREL
A2ADRGH
AZAIREGE
AZAIREY
AXAGRGE
AZADRGD
AZADRTO
AZADRT]

AZAGRYZ
AZASRTE
AZABR74
AZABRTS
AZAORTS
AZAGRTT7
AZABRTE

0757-0401

0757-0416
G757-0416
0757-0465
0757-0416
0695-34485
0698-3153
0g811-2813
0757-039¢8
0698-3434
0757-0416
0757-0416
0Eo8-3454
C69E-3441
0757-0416
aQ757-0379
a757-0289
0757-0465
0698-3435
A757-0405
0698-3438
0757-0455
0757-0280
a757-0398
Q698-8640
0G98-3434
QGeR-344]

Q757-0416
OGR3-5653
D698-3435
2100-3349
Q6506862
0G2R-GE20
0638-3447
D638-B052
0698-7205
0757-0317
Q737-0278
R757-0199
0757-0465
0757-0458
A100.3053
0698-3442

069R-5552
0757-0199
B757-0458
0757-0442
0698-5552
0698-3454
07567-0442
0698-3166
069E8-5553

MNOT ASSIGMNED

BESISTOR 100% .125W F TC=0+—100
RESISTOR 511 1% .126W F TC-0+—i00
RESISTOR 511 1% .126W F TC=0+—100
RESISTOR 100K 1% ,125W F TCu0+—100
RESISTOR 511 1% .126W F TC-0+—100
RESISTOR 348 1% ,325W F TC=0wwn100
RESISTOR 3.33K 1% .125W F TC=0+—100
RESISTOR 1 5% .75W PW TC=0+—50
RESISTOR 75 1% .125W F TCr0+—100
RESISTOR 215K 1% .125W F TC=0+—100
RESISTOR 511 1% .125W F TC=0w~=100
RESISTOR 511 1% .125W F TC=0+—100
RESISTOR 215K 1% .125W £ TC-0+—100
RESISTOR 216 1% .138W F TC=0+—100
RESISTQR 511 3% .125W F TC=0+—100
RESISTQR 132.3 1% ,325W F TCu0+—100
AESISTOR 13.3K 1% ,125W F TE=0+—300
RESISTQR 100K A% ,125W F TC=0+—100Q
RESISTOR 38,3 1% ,135W F TC=04+—100
RESISTOR 162 1% .125W

RESISTOR 347 1% .125W F TC=0+—100
RESISTGR 100K 1% ,128W F TC=0+—100
RESISTOR 1K 1% .128W B TC=0+—100
RESISTOR 75 1% . 125w F TC=0+—100
RESISTOR 4.734K .1% .125W F TG=0+—25
RESISTOR 215K 1% .125W F TC=0+—]100
RESISTOR 215 1% .125W F TC04+—100
RESISTOR 511 1% 125W F TCrQ+—100
RESISTOR 5.6 M 5% .25W F& TC=900/+1100
RESISTOR 35.3 1% .125W F TC=0+—100
RESISTOR TRME 100 10% C SIDE-ADJ 1-TURN
RESISTOR 1,153K ,26% . 125W F TC=0+—50
RESISTOR 150K 1% ,125W F TCe0+—25
RESISTOR 422 1% .135W F TC#0+—100
RESISTOR 590 .1% .25 F TC=0+—325
RESI5TOR 51.1 1% .05W F TC=0w=100
RESISTOR 1.33K 1% .125W F TC=0+—100
RESISTOR 176K 1% .125W F TG=0+—100
RESISTOR 21.5K 1% .125W F TC=0+—100
RESISTOR 100K 1% .125W F TC»0+—100

RESISTOR 51.1K 1% _125W F TC#Q+—100
RESISTOR-TRMA 50 20% C SIDE-ADJ 17-TURMN

RESISTOR 237 1% .125W F TC=0+—100
RESISTOR 1K 1% .125w F TC=0+—100
RESISTOR 21.5K 1% .1258W F TC=0+—100
RESISTOR 31.1HK 1% .1258W F TC=0+—100
RESISTOR 10K 1% .125W F TC=0+—10G0
RESISTOR 1¥ 1% .125W F TC-0+—25
RESISTOR 215K 1% .125W F TC=0+-100
RESISTOR 10K 1% .125W F TC=Q+]100
RESISTOR 14.7K 1% .125W F TC=0+—100
RESISTOR 1K 1% .125W F TC=0+—100
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Hefgrence HP Part Number Description
Designator

AZASRTY G757-01589 RESISTOR 21.5K 1% .125W F TC=0+~100
AZAYRBO G69L-2160 RESISTOR 21.6K 1% .2325W F TC=0+—100
AZAYRB]1 O7H7-0447 RESISTOR 16.2K 1% .125W F TCsQ+—100
A2ZA9RBZ2 0695-0084 RESISTOR 2.15K 1% .126W F TC=0+—100
AZATRB3 0757-0443 RESISTOR 11K 1% .125W F TC=0+—100
A2A9RBS 0698-3458 RESISTOR 348K 1% .125wW F TC=0+—100
AZADRES Q757-0442 RESISTOR 10K 1% .125W F TC=0+—100
AZADRES
thru MOT ASIIGNEDR
AZASRGD
A2ASR10G0 4767-0420 RESISTOR 750 1% .125W F TCud+—100
A2ATR10] 698=34472 . RESIETOR 237 1% ,1256W F TC=0+—100
AZAIRLO2 Q7570442 RESIETOR 10K 1% ,}26W F TC=0+—100
AZASRI1O03 0698-3152 RESISTOR 3.48K 1% ,125W F TC=0+—100
AZAIR104 Q757-0447 RESISTOR 16.2K 1% .125W F TC=0+—100
AZADR10G 0698-31%%9 RESISTOR 26.1W 1% .125W F TC=0+—100
AZASRI10E Q&92-3158 . RESISTOR 23.7K 1% .1258W F TC=0+—100
AZRIRLOT7 Q757-0401 RESISTOR 100 1% .125W F TC=0+—100
A2A5TP1 12531-0600 COMNTACT-CONN U/W-POST-TYPE MALE DPSLOR
AZAGUL 1826-0013 Vo 741 OP AMP
Azasyz 1820-1308 IC-DIGITAL MCI10116L ECL TP 2 LINE RCVR
AZAGLT 1826-0302 IC MC 17415C QP AMP
BnzngLia 1826-0249 IC AD 504) OP AMP
AZRAILIS 1826-0026 LM 211 COMPARATOR
Pen2AoLG 1820-1538 1C-DIGITAL MC14010BCEL CMOS GUAD 2 NAND
B=n2A9L7 1820-153] HC-DIGITAL MC14013BCL CMOS DUAL D-TYPE
P=nzpous 1820.1528 1C-DIGITAL MC140110UBCE CMOS QUAD 2 NAMD
AZAOVRI MNOT ASSIGNED
A2AOVRE 1903-3071 DIODE-ZMNR 4.22V 2% DO-7 PD= ,4W T¢= .0358%
Pe-£2 A9 B3 1902-0592 DIQRE-ANR 6.2V 1% PD= .4W
AZASV R4 1902-3048 DIORE-ZNR 3,48V 5% DO-7 PD=.4W TC=.058%
AZASVRS 19402-3048 DIQDE-ZNR .48V 5% DO-7 PD=.4W TC=,058%
AZAQV ARG

thru NOT ASSIGNED
AZASV RS9

AZAIVR100 1902-0025 DIODE-ZNR 10V 5% DO-7 PD=_4W TC=+.06%
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A2A9 DISCRIMINATOR (CHANGE 2)
General Description

The Discriminator is part of the Automatic Frequency Control (AFC) Loop, which also in-
¢ludes the Prescaler/Counter (A2AS5) and FM Dover (A2A10). The RF output of the
Source/Converter is first fed to the Prescaler/Counter, where its frequency is prescaled, and
then applied to the input (PTLO) of the Discriminator. The Discriminator generates a
current proportional to the frequency of the RF input and compares it with a current which
is proportional to the Tuning Voltage (V TUN). The difference between these currents, a
measure of the frequency error of the Source/Converter, is amplified and fed to the FM
Driver (A2A10) as V FM. The FM Driver further amplifies this error signal to drive the FM
coil of the YIG-tuned Oscillator (A2A19), thereby closing the AFC loop. This feedback
reduces the drift and residual FM of the Source/Converter. The AFC loop operates only in

the 13 MHz and 130 MHz ranges; in the 1300 MHz range the Discriminator output is
disconnected from the FM Driver,

The Discriminator has five major parts: Frequency-to-Current Converter, Summing Am-
plifier, Frequency Range Logic and FET Drivers, Low-Frequency Clamp, and Search Con-
trol (See Figure C3-34E).

Frequency-to-Current Converter

The Frequency-to-Current Converter generates a current which is proportional to the
frequency of the RF signal from the Source/Converter. There are four elements: Amplifier-
Limiter, Delay Line Driver, Delay Line, and Current Switch.

Two differential amplifiers from an ECL line receiver (U2} make up the Amplifier-Limiter,
which shapes the RF pulses (PTLO) from the Prescaler/Counter (A2AS5). The first am-
plifier is connected as a single-input amplifier with a differential output. The second am-
plifier 1s a Schmitt trigger whose differential output is ac-coupled to the Delay Line Driver,
The base bias supply of the differential amplifiers is tapped at U2 pin 11 to provide a stable
reference voltage for the input (pin 4} of the first stage.

The Delay Line Driver consists of the differential pair Q4 and Q5 with positive feedback.
Positive feedback causes the driver to act as the second Schmitt trigger in the input chain,
The normal state of the driver is Q5 ON, Q4 OFF, with the base of Q4 biased near 0 volts
{Vpe4 = 0 volis). When the input to the driver causes Q4 to turn ON, the current flowing
through Q5 is diverted to the Delay Line. This causes the voltage at the collector of Q5 to
rise, which turns Q4 on harder. Because of this positive feedback, the state of the driver
changes rapidly to Q4 ON, Q5 OFF. The exact inverse occurs when Q4 is turned OFF by the
input. The output of the driver is thus a square wave of current into the Delay Line.

The Delay Line, consisting of L4-6, C21, €22, and C24, is a lamped approximation of a
shorted transmission ling with an 11 nsec delay. The current wave applied to the Delay Line
by the Driver is converted to constant width voltage pulses. (See Figure C3-34A.) These
pulses are then applied to the Current Switch.,

The Current Switch, Q3 A and Q3BE, is a differential pair with emitter current fixed by VR3,
CR7, R61, and R68. The emitter current is adjusted with R68 for a high frequency reading
of 20.000 MHz +0.2 MHz on the FREQ COUNTER readout . The normal state of the
Current Switch is Q3A ON, Q3B OFF. When the voltage pulse from the Delay Line goes
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APLLIED
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Figure C3-34A. Shorted Delay Line Frinciple

high, Q3A is turned OFF and Q3B is turned ON, switching the emitter current to C28, L7,
and R54, the low-pass filter. The average current through the filter is proportional to the
frequency of the input signal, PTLO.

Summing Amplifier U

The Tuning Voltage, V TUN, 15 converted by R51 to a current and summed with the out-
put of the Frequency-to-Current Converter by U4. The difference between these two
currents is amplified by U4 to produce the output voltage V FM. V FM drives the FM
Driver to correct any frequency errors of the YTO. Feedback capacitors C25 and C26
set the AFC loop compensation and bandwidth. The capacitors are selected by Q9, which
is driven bty the Frequency Range Logic. The offset voltage at U4 pin 3 is changed by FET
Q10 when the frequency range of the instrument is changed: the offset is approximately
+100 mV in the 13 MHz range and about +10 mV in the 130 MHz range. In the 1300 MHz
(undiscriminated) range, the Frequency Range Logic turns FET Qllon, reducing the gain of
U4 to zero. R57 is used to adjust the offset for a low frequency indication of 5.000 MHz
+0.010 MHz on the FREQ COUNTER readout.®

Frequency Range Logic and FET Drivers

The Frequency Range Logic consists of CMOS NAND Gates (U6) connected as inverters
driving level shifters Q6 —Q9. The level shifters turn on and off the FET’s(Q10,Q11,Q12,
13, and (}14) used as switches in the Summing Amplifier and Low-Frequency Clamp.

The Frequency Range Logic detects the frequency range of the instrument and adjusts the
AFC loop compensation capacitors (C25, C26), offset voltages at U4 pin 3, and V TUN
clamp voltages for proper operation of the AFC loop. The offset voltages are required
because the RF input to the Discriminator, PTLO, is offset by 100 kHz from the RF output
of the source. Compensation changes are needed because the source RF frequency is
divided by one in the 13 MHz range and by 10 in the 130 MHz range before it reaches the
Discriminator. The change in division ratio is an effective change in AFC loop gain and
bandwidth which is compensated for by the change in feedback capacitance.

% Bee adjustment procedure, paragraph AS5-21,
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Low-Frequency Clamp

A Low-Frequency Clamp is used to accurately set the low frequency of the RF source and
prevent the RF from going through zero frequency (where the instrument i3 unspecified and
the Discriminator is unlocked). U3 clamps the tuning voltage, V TUN, to about —400 mV in
the 13 MHz range and —40 mV in the 130 MHz range. The clamp voltage is selected by Q13,
which is driven by the Frequency Range Logic. This voltage is applied to pin 3 of U3. When
V TUN goes above the voltage at pin 3, the output of U3 goes low, pulling V TUN more
negative. The output of U3 also drives Q15, which generates one of the blanking pulses
(BP2) to the Sweep Select Board, AZAS.

When the instrument is put in the 1300 MHz range, Q7 drives FET Q14 ON, pulling U3
pin 3 up to + 1.5 volts, Since V TUN cannot go this positive, the Low-Frequency Clamp is
effectively rernoved from the circuit in the 1300 MHz range.

Search Control

A detailed block diagram of the Search Control is shown in Figure C3-34F. This block
diagram will be referred to in the following description.

The function of the Search Control is to keep the Discriminator output, V FM, in the range
where the AFC loop will lock. The Search Control detects when V FM goes above or below
an allowable range (about —3V to +3V). If V FM goes too positive, the positive limit
detector (VR4 and Q20) sets flip-flop U7A, turning Q13 ON; this injects a search current in-
to the summing junction which causes the output of U4 to slew in the negative direction,
When V FM reaches the negative limit, the negative limit detector (VRS and Q21)sets flip-
flop U7B. Since the outputs of the two flip-flops are ANDed to drive both of their reset in-
puts, flip-flop U7A is reset at this point; flip-flop U7B remains set since its set input is held
high by the negative limit detector. The high output of U7B turns Q19 ON, injecting a
search current into the summing junction which causes V FM to slew in the positive direc-
tion. As V FM goes through +1.5V, the output of the reset comparator goes high, applying
a reset pulse to flip-flop U7B and turning off the search current, With V FM at this reset
voltage (+1.5V) the AFC loop will lock.

The no-lock state (either flip-flop set) turns on the no-lock indicator D51, In the 130 MHz
range, FET Q12 is driven ON in the no-lock state to increase the feedback capacitance of
U4 and thus decrease the slope of V FM during the search. Capacitor C9 keeps Q12 ON for
a period following the search current reset (both flip-flops reset) to allow the AFC loop
to stabilize before the bandwidth is increased.

Typical search waveforms and a description of Search Control operation are presented in
the Troubleshooting section which follows.

A2A9 Discriminator — Troubleshooting Information
Equipment:
Oscilloscope

Frequency-to-Current Converter

The Frequency-to-Current Converter produces a current which is proportional to the
frequency of the prescaled source RF signal, PTLO, in all frequency ranges.
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The operation of this portion of the Discriminator may be checked by setting the front
panel controls of the Frequency Control as follows:

RANGE MHz 0.5—1300
SCAN TIME SEC .01
LINFULL

Connect the oscilloscope to C38 feedthrough. Set TIME/DIV to 2 msec and VOLTS/DIV
to 0.2V, The voltage should look like the waveform of Figure C3-34B.

74V~

ov-

Figure C3-34B. Output of Frequency-ro-Current Converter (C38 feedthrough)

The voltage at C38 is proportional to the average current output of the Current Switch and
thus to the frequency of the RF input signal, PTLO, as it varies from 600 kHz to 1300.1
MHz.

If this waveform is not present, then one or more of the following components may be
faulty: (1) Current Switch: Q3, (2) Delay Line Driver: Q4, Q5, or VR2, (3) Amplifier-
Limiter: U2. Also, operational amplifier U4 may not be maintaining a virtual ground at U4
pin 2.

Search Control

The operation of the Search Control may be checked in the two discriminated frequency
ranges as described below,

0.5 — 13 MHz Range
1. Setthe front-panel controls as follows:

RANGE MHz

CW FREQUENCY MHz
AF FREQUENCY MH:z
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2. Disconnect PTLO at J2.

With PTLO disconnected, frequency feedback is prevented from reaching the summing
junction of the Discriminator and the AFC loop will be unable to lock. The Tuning Voltage
(V TUN) should be clamped at — 400 mV by the Low-Frequency Clamp and the voltage off
set at U4 pin 3 should be +100mV.

Connect the oscilloscope to pin 25 or 50. Set TIME/DIV to 0.5 msec and VOLT/DIV to 1
volt. Since there is no frequency feedback, the Discriminator output (V FM) should look
like the search waveform of Figure C3-34C.

(L

Figure C3-34C, Search Waveform, 0.5 — 13 MHz Range (Pin 25, 50)

The waveform of Figure C3-34C is generated by the Search Control as it attempts to keep V
FM in the allowable range and bring it to + 1.5 volts, where the AFC loop will lock if there
is frequency feedback, The numbered points of the waveform are described below:

Point 1: Positive limit detector (VR4 and Q20) turns on Q18, causing V FM to slew in
the negative direction.

Point 2: Negative limit detector (VRS and Q21) turns on Q19 (Q18 is turned off since
U8A and U8B apply a reset to flip-flop U7A at this point), causing V FM to
skew in the positive direction.

Reset comparator (U5) turns of f Q19 so that no search current is injected into
the summing junction. The only current flowing into the summing junction is
due to the clamped Tuning Voltage. V FM slews in the positive direction at the
reduced slope determined by the Tuning Voltage (clamped at — 400 mV), the
offset voltage at U4 pin 3 (+100 mV), and the feedback capacitance on U4
(Q12 should be on, providing maximum feedback capacitance.
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0.5 — 130 MHz Range

The front panel controls should be set as for the 0.5 — 13 MHz range except that the

RANGE MHz control should be set to 0.5 — 130. The RF input, PTLO, should be discon-
nected at J2.

With these control settings, the tuning voltage (V TUN) should be clamped at —40 mV and
the offset at U4 pin 3 should be + 10 mV.

Connect the oscilloscope to pin 25 or 50. Set TIME/DIV to 1 msec and VOLT/DIV to 1
volt. The absence of frequency feedback should cause the Search Control and Summing

Amplifier to generate the search waveform of Figure C3-34D at the Discriminator output
(pin 25, 50).

®

Figure C3-34D. Search Waveform, 0.5 — 130 MHz Range (Pin 25, 50)

Points 1 and 2 of the search waveform in Figure C3-34D correspond exactly to points 1 and
2 in Figure C3-34C, described above. Points 3 and 4 are described below:

Point 3; Reset comparator (U35) turns off Q19 so that no search current is injected into
the summing junction. The only current flowing into the summing junction is
due to the clamped Tuning Voltage. V FM slews in the positive direction with a
reduced slope determined by the Tuning Voltage (clamped at —~40mV), the ofi-
set voltage at U4 pin 3 (+10 mV), and the feedback capacitance on U4 (since

C9 has been discharged by Q16, Q12 should be on, providing maximum capaci-
tance.

FETQ]2 is turned off by Q9% (C9 is now charged), reducing the feedback

capacitance on U4. This causes V FM to slew with an increased slope until the
positive lirnit is reached.
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25 — COMPONENT SIDE PINS
50 — REVERSE SIDE PINS

Figure C3-35. A2A9 Discriminator Parts Locations (Change 2)
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Figure 3-36. A2A9 Discriminator, Schematic (CHANGE 2)
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Modei 8505A 0850590002

CHANGE 5

Page B2-9, Table B2-2:
Add A1A15A1CR4, HP Part No. 1901-0033, DIODE-GEN PRP 180V 200MA DO-7

Page B2-10, Table B2-2:
Change A1A15A1U1 to HP Part No. 1820-0681, IC GATE TTL S NAND QUAD 2-INP
Change A1 A15A2U1 to HP Part No. 1820-0681, IC GATE TTL S NAND QUAD 2-INP

Page B3-45, Figure B3-40:
Add CR4 to A1A15A1 as shown in parts location drawing in this change sheet.

ATA15A1
TO £9 FEEDTHROUGH

Figure B3-40. AIAISAl 9.9 MHz Phase Lock Board Assembly Parts Locations (CHANGE 5)

Page B3-45, Figure B3-41:
Add Diode A1 A15A1CR4 to schematic as shown below.

|
|
ATAIEAICRE 9.9MHZ PHASELOGK
INDICATOR SIGNAL TG
‘L—K FRONT PANEL INDICATOR

LOCK 8DARE A1AL
IND - (0=UNLOCK}
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08505-90002 Model 8505A

CHANGE 5 {Cont'd)

Page C2.4, Table C22:
Delete AZW15.
Add A2W20, HP Part No. 1250-0669, BARREL MALE TO MALE,
Add A2W107, HP Part Number 08505-60193, CABLE ASSEMBLY, VTN 1, BLUE.
Add A2W108, HP Part Number 08505-60194, CABLE ASSEMBLY, VTN 2, GRAY/BLUE.

Page C2-9, Table C2-2:
Change A2 A4 to HP Part Number 08505-60185 and a complete new listing of component parts for the Scating Board
in this change sheet.

Page C2-20, Table C2-2:
Change A2A10 to HP Part Number 08505-60184 and a complete new listing of component parts for the FM Driver Board .
in this change sheet.

Page C2-27, Table C2-2:
Add A2XA101, HP Part Number 08505-60186, Connector Assembly.

Page C2-28, Figure C2-1:
Change Ttem 29 to HP Part Number 08505-00126.
Add I[tem 29A, HP Part Number 08505-20178, Phase Lock Bracket, Right Hand .
Add Item 29B, HP Part Number 08505-20179, Phase Lock Bracket, Left Hand.
Change Item 32 to HP Part Number 08505-00130.
Change Item 36 to HP Part Number 08505-00131.
Change Item 66 to HP Part Number 08505-00129.

Page C2-30, Figure C2-1 (4 of 4):
Add drawing showing connector XA101 and mounting hardware as shown in this change sheet.

XA101 CONNECTOR

END VIEW

0l WG

NOTE HOLE OFFSETS

O O O

o 8 & 0O

O

RIGHT SIDE VIEW OF A2 FREQUENCY CONTROL

P/O Figure C2-1. A2 Frequency Control Mechanical Parts Location (4 of 4) (CHANGE 5)
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Model 8505A

P/O Table C2-2. Replaceable Parts (CHANGE 5)

08505-90002

Reference
Designation

HP Part
Number

Qty

Description

Mfr
Code

Mfr Part Number

azad

ARA4CH
428402
s280C3
L2AUCH
A284LS

ARAUCH
A2AUCT
aZaagh
AFALLS
a244010

LELEIN |

FELTTACD]
[Y-TXI4:F]
B244CR3
ARBUCRY
A2AUCRS

472R4CRD
a2augAY
APHUCRE
PETYIT]

Agbuty
azhag2

Apdupq
LYW}
aphuL}
LTI

A2RANPY
Adhump 2
Arnumed

424401
L2h4Q2
a2huQy
LYLYT
BRALURS

a2 hugh
AaUpT
a2RuA
A284GY

bRhUky
A2huRg
APAURD
42A4RY
s24045

A2AURL

AP4UR?
4

131268

aphanty

L2AuRY
hakdrip
4PAURLS
42huRLU
aphURtS

aPAURYE
A2LURYT
a2A4RIE
42A4R1Q
YIYLED

IYIYLER
4240R2¢
4244R23
204024
4244R2%

EIYEEN
LRAUR2T
B244R28
A2AUR2Y
dpburdy

0R850G=n(]85

G1Bnwilun
H1B0=220s
0180=]Tde
Moo=0118
G1HDen1G7

Yieh=P199
014helnd
Ni4neplal

Uletent2?

19¢1=0033
1901=0033
19G1=npl}
1901=0l 33
1901 =0633%

19010033
1901=0539
190 1=0%359
1901l~0033

12500543
CLYES BERETR

91001623
FLyr=1bus
1G0=tb45
910am1 645

SOylegldl
S0uleeB4d
URS05=0013Y

1855=0020
1853«005y
18%dagiod
18500408
1ES4m0a0Y

1850a06ny
1A58en0R0
1854mpLOu
1A580020

VTsTanuss
U?5Tenkes
075T=04ES
0757ankbS
7S Tw0UIR

0757 0UBS
0787enu58
srefzdies

075Twnus8

075YegusS8
075 Tetuse
075 Ya0uss
2100=3273
G69B8wIhuD

21001352
vb8leiy5s
BELETN S LT
PECLTD § T
0TS Tendy

G75Twnuld
0757enu4ld
0757=nu38
2100=535y
21n0=335¢

0T8T =0465
0757 m0u38
Ub98uIus?
VHRBaILET
a757=0308

A2A4 SCALER BOARD

AQLRD 4BSE#aLY, BLALER

CAPACITURWFXD jSUF+mjui 2uviC T4
CAPACITCR=FXL &UUF$=10X Hv0C T8
CapatITuReF D 18UF+=1uX 2CvOC TA
CAPACITCR=FXD &,8UF+=1uk 3SvDC T4
CARACITLReF KD 2,2UFs=iuX 20400 T4

CAPACITUR=FXU B0PF +«8% 3guvi(
CAPACITOR=FXD 360RF +eb% 300vDC ~ICA
CAPACITOR=FXD AZPF ++=5% 3uvuynl
CELETED

CELETER

CAPACIYGA=FXD 1UF +=2(% 25vDC CER

NI0DE=GEN PRP {Bgy 2uyma DDaT
CIODE=GEN PRP 18ay 200MA 007
CIODE=GEN PRP [B0Y 20UM4 [0=7
DICDE=GEN PRP L84y 2710MA U0DaT
DIDDE=GEN PHP 180y 2¢oms pU=T

DIQDEmGEN PRP 18(y 200ML Ope?
OIONE=SCHUTTKY
CIOUE=SCHUTFRY
NIODEmGEN PRP 1BOY 200MA LOw?

CUNNECTURWRF SMe§NP M PC S0elGMM
TEST POINT

COlLaMbl g7yn 5% GRaD ,1590%,375L0
COILeri 390uUn %% OM6S 190X, 48L6
tolLerlD 390UH 5% GuweS 190X, U4LE
CUIL=MLD 390UH 5% GWeS 190X, U4LG

RINgP,C, BUARD EXTRACTYIR
EXTRACTWLR, BOARD, YELLOW
CLVER, SCALING BDARU

TRANSISTOR JuFET NwCHaN Dex0ODE TO-ijs 81
TRANBISTOR FNP TO=i8 FOMIBLMA
TRANSISTOR AN TO=id PDmIeuMy
TRANSISTCR NRN TL=18 POw3I&0~a
TRANSISTOR KNPHM TOwid POMIOOMp

ThanSIATOR nNPn B Tuwl® PUNISOMA
TRANGIBTDR JoFET w=CHak D=MUDE TU=1& 31
TRANG[STOR NP 8] TOw18 PREIbuMA
TRANSSETOR J=FET NuCHAN (eMODE 10«18 81

RESIBYOR 100K 1% 125w F TCuQ4etop
RESTSTOR fouKk 1% ,12%n F TCEOeetOC
RESISYOR 100% 1% 125w F TCeOewjou
PESISTOR 100K 1% ,125¢ F T{®Ge=100
REBIBTUR 5,104 1% (125% F TC80+=inD

RESISTOR 100K 1% ,125w F TC®0e=10v
RESISTDR Si.1n X o185% F TCWG4~100
BETSTBR 1005 1Y ;1387 F FESDICED

RESISTOR 51,14 LX ,1e%n F TCEGselyl

REBISTOR 51,1K 1% (1254 F YCa(e=1u0
RESIATOR %1,1k 1% 1235~ F TO®04a100
RESISTOR 100K 1X ,12%% F TCmC4w100
RESISTORSTAMR 2x {aX% { SIDE-4QJ ]«TRH
RESISTOR 196 1x 125~ F TCWus=100

RESISTORaTRMR 1k j0x [ BIDE=ADJ 1=THM
REQISTOR 14 5% ,2%% FL TCE=B800/+900
PLAISTOR 48,4k 1% 125w F TCmUs=ivD
REGISTUR 17,8K 1X L12%n F TLEQ¢=1Q0
RESISTOR 100 1% L1294 F TCmO4=100

RESISTCR S, 11K 1% L1280 F TCHO+aln
RESISTOR S,11k 1Y 128« F TCSpeali0
RESISTOR %,1ln 1% 185+ F TUwye=100
RESISTORFAMR 200 fu% [ SINE=aDJ I=TAN
REBISTLRmYRMA 200 fuX L SIDE=ADS J=TAN

RESISTON 100K 1% 125w F TC®)e=ll6
RESISTOR S,11% 1% 1254 F TCsyswi(n
SESISTOR 516K 1% (1850 F TCs0+=ive
ReSIBYOR 31é4 (% ,12%4 F ICudeaily
AEBI8TOM 19 1% 125n F TLBos=100

18505=60185

1500150290808
15uDs0OXNFNLBEE
150D1Sex902002
15uDb8SX90358¢2
15ub22asxyo2oed

01n0=2199

OMISF395JolounyiCR
UMISEBRUJOI00MVICR

Gleumgle?

19010033
1901=0333
1901=0us}
1901=0023
LFulmguds

1901aGss
1901e0559
1901=0539
19¢1=0u33

51=055=0u00
0Bu4I=Qoud]

3edi55=2y

19=1331a28)
19=1551=e8J
19=1331m258J

S0g0=9y43
5040etBub
08505=00131

185%=002Y
1853=0y80
1854=Qu0G
1854m0404
18Sd4muok

185Gw0UU4
145%=0080
18SumGlyH
188%=0020

Cliel/BuTUnl0D3eF
Clml/BaTUnl 30 duF
Cuml/BaTlm)GOdnE
Clmi/BaT0wi0ldaF
Cue)/BmTumi]LeK

CUmi/Be]0m]n0def
Cumy/BuTUmSG 1 2"F
defskaticionyt

CUwiftmlumb]|daF

C4mi/BaTynSifieF
Ciml/8uT(ub)i2eF
Clnl/BaT0n] 003mF
Temiylay

Cldumi/BnTy=]l90HuF

TReilde

CB109S
Cdml/BuTURlOUZaK
Cumi/BnTU=]TBR=F
Ciw) /BumTOm]OmF

C4=1/BuTQeS5]]1aF
Cudal/Butpati])eF
Cdml/sBuTunS1lieF
TEeilyel
Temiulwy

Cu=l/B=TURLO0FmF
CHul/BaTyuG]ileF
AL TTH
MFUCw]
Cimi/Butgm)pRO=F
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08505-90002

P/O Table C2-2. Replaceable Paris (CHANGE 5}

Model 8505A

Reference
Designation

HP Part
Number

Oty

Description

Mfr
Code

Mfr Part Number

AgA4RZL
L2RURTZ
AFAURS)
AZBURSY
YITLEL

A2AURZE
A244RYY
ARAURDIE
A2AURES
4Z44RUO

AZAURLL
ARAURUE
42h4RUY

s2hayy
LELLIVE
42h413
A2atyy
TELY L

a284Ub
A28ay?
AZRAUR
azhays
FELYT

AZAuuLy
LTI Y]
AZAduid
hRAdyLY
b244U15

d2A4U18
A24uU1Y
Azhuylh
LXLUIVER ]
a244U20

a2A0U21
LRI
Aghuyl
A2AdURY
ApAULRY
A2adu2b
K2A4y2T
LY EL]
LELTNEL]
a2huvido

42410

AghigCi
ABALQCR
A2at0Cd
A2A10H
A2A10CS

a2A1006
azainc?
a2A10C8
Agh1oCe
&2AtaC10

a2a1o0cit
A2A10CLR
Aga1oLt3
a2ALIOCI&

AZATOCR]
AZALQCREZ
AZALOCRS
A2A10CRY
AZALOCRE

42431001

AZALOLY
AZAiOLR

A2A1OMPL
AZALOMPR
R2a{gMP3
A2A1QMPY
4QALQMPS

42A10MPE
A2A{OMPT
4FALOMPB
B2A{(MPY
A2A10MPLO

07570346
0757=0346
Go98=34%7
VoFEa3us?
UTs7=034e

4757=0148
0787w0348
08983049
0757=nLEA
2i100=3207

Ub9RaTE3b
0T57=0199
0757a0kb5

1810=0223
18260 2UG
1820w)548
1820m1 548
1826m0229

18100221
1820=1536
1620m1%U8
182n=] %48
1820=154%

18201545
1820m1536
1820u]534
18201545
1820=1%45%

1820=4545
1820w1545
18201534
1820=1540
1820a1%540

18201540
18205538
1820m1530
1820=1531
1820-1538
18201538
18201538
1820=1540
18201540
1820=§5u0

08508wg0184
0160=2307
0s60=2230
03nne2@30
GlbGepFas
01402209

0150=3539
tloyg=223g
01802141
0Lb0an1é]
01603537

0L80a174b
0160wplb]
0180m1740
0360m0161

1901-0040
l901-0000
L901-0040
1901-0743
1901-0743

1250w0543

9100=2585
FL00w25a5

S000m9043
So4nmbasd
03u0en162
0340e0)1 62
0890=0%49

0590=0519
0590=051%
0%90m=0539
0590=0559
0%30=0519

RESISTOR 1IN 1% .123%n F TCE0+=400
RESIGTOR 10 1% ,12%% F TCmiew100
RESISTOR 314K 1% 3125w F TCEg4=100
RESIBTOR 316K 1% 1254 F TCEO4=1090
RESIATOR 10 (X ,1254 F TCEC#=10(

RESISTDK 10 1% 1854 F TLeO+=l0
RESISTOR 10 1% ,1450 F TCmGemlul
RESISTOR 28,7k LX 125% F T(Bu+=~100
RESISTOR S1,iK 1% L1258 F TCRQ+=100
RESISTORwTAMR 5K 10X € BI0E=4lJ 1eTRN

RESISTOR 1x 1% 085w F TCeie=l00
RESISTOR 21,5K 1% ,125w F TC#uselen
RESTSTOR 100K 1X ,§25d F TCEG+=100

NET/HORK-RES 1daPIiheDIP ,1uP]Na8PCG
IC OF AMF

IC DSEL/AMULTIPLXR CMOS TR

IC DSEL/MULTIPLXA CMO§ TRAL

IC 0P avp

NETWORKaRES tUaPTivwlIP ,1aPINa3FCH
GATE CHLS EXCL=OR WJAD 2«INP
DSEL/“ULTIPLXA C408 TRL
DSEL/YULTIPLXR CHMDS TOL
DSEL/MULTIPLXR CMO8 TPy

DSEL/WULTIPLXR CMOB TPL

GATE C™O8 EXCL=OR JuaAD 2=INP
GATE CMQB NOR WUALD 2eINP
DSEL/MULTIPLUR {MO§ TPL
CDSEL/MULTIPLXR CMOS TAL

D8EL/MULTIPLXR CMDS TPL
SOEL/MULTIPLXR CMOg TPL
GAYE CMDB wnOR QUAD 2=InP
LCH Cw08 D=TYPE wliaD
LCH C¥08 D=TYPE QUAD

LECH CMOS DeTYPE QUAD
GATE CM0OS NAND QUAD ZelMP
GATE CMD§ NOR QUAD 2«INP
FF CMO8 D=TYPE POS=EOGE=TRIG Duai
GAYE CMOS MAND GUAD 2mINP
GATE CMQ8 mMAND QUAD Ze]MP
GATE CMGS NAND GuiD 2=IMP
. LCH CMOB DeTyPE GuaAbL
LCh CNMG3 O=TYPE wuiY
LEM CM33 DeTYRE QUAD

A2AT0 FM DRIVER BOARD

BUARD ASBEMBLY, M DRJVER

CAPACITOR=FXD 4TPF #eS% 300V0C
CAPACITUR«FXD 3300PF +=5% 3uoyDC
CAPACITOR=FXD 33COPF ¢=3% 300vD{
CARACITOR®FXD 91 0PF +aSX 190VDC MICAQYT7O
CAPACITOR=FXD J4O0PF +=%% 30uvRL MI[CAO+70

CAPACITUR=FXD BRUPF #wSX% 10uyDC MICAOTQ
CAPACITOR=FXD 3300PF +«5% 300vDC
CAPACITOR=FXD 3,3uF+aiuX 50VDC T4
CAPACITURSFXD L01UF +=1y% 200Y¥0C FOLYE
CAPACITOR=FXD wBOPF +aS) J0OVLL MICAG+TO

CAPACITORF XD 1SUF+=iuk 20VDC Ta
CAPACITOR=FXD ,01uUF +=10% 200vDC POLYE
CAPACITQR=FXD {SUFe=10X 20VUC T8
CAPACITOH¥XD ,01yF +=10% 200v0C POLYE

CIODE-SWITCHING 30V 50MA 2N5 DO-35
DLIODE-SWITCHING INGOGH 30V SOMA 2NS DO-35
DIODE-SWITCHING 30V SO0MA ZN3 DO-35
DIODE-PWR RECT 400V 1 AMP DO-41

DIODE ~PWR RECT 1N400% L0DV 1 AMP DO-41

CONNECTUR=RF SMau8SNF ¥ PL 50=0HM

COIL=MLY LOMM JOX QBAG ,1560%,3T5LG
COULL=MLD LOMW 10% Qsde ,15&6D%,375L6

PINEP.C, BOARD EXTRACTOR
EXTRACTOR, P,C, BUARD
TMBULATORXSTR ALUMINUM
INSULATOR=XSTH AL uMINyM

THREADED INGERT=HUT d=d0 ,0p2+.5

THREADED INSERTeNUT 4=l ,062eLG
THREADED J#SERT=NUT 4wid ,Up2elb
THREADED INSERT=NUT 4whl ,Ube=Lb
THREADED INBERTwNUT dmidy ,(b2wL0
YHREADED INSERT=NUT dmiy) ,UbR-LG

03292
o392
32995
0299%
nieve

03292
03292
ni292
nygee
0us68

03292
a3za92
03ae2

28480
0328%
oe03?
02037
ugiBo

2848y
oi%a1
02ud?
02037
0ged7?

02037
c1921
oiezi
02037
0agols?

02057
02037
01921
ni9ey
0182l

LELTH
eLi92y
ni9gt
Gl9dL
092y
01921
0191
01921
oLeaL
01921

28480
284860
28480
28480
28480
28480

28480
28480
PLTF-OT]
Q4290
28480

LT
LLT-3 D
0eaan
2200

28480
284280
28480
01698
01698

05789

2172
c217e

28480
28480
24uBdo
cBady
28480

28480
28480
28udu
28480
28aa0

Lhe) /BaTymiQKUeF
Cuml/B=Tyui GRU=F
mMF4C=]
MF4C=1
Cim1/8uTUm]iR0=F

CUw]/BuTUm] ORO=F
CdmlfBuTU=lOR0=F
CUml/Bm[Qm2BT2mf
Cumlf8mTunS]j2eF
T2wldSel

Claj/BeTieliC]lab
CUm]/8aTUnZ|0dF
Cuwi/B8uwlOmlOuinF

18 6=0221
ADSNAY
MLLdGSERCL
MCIUOSIDCL
UP=GSCY

1810w0221
COH030AF
MC1e053BCL
¥C1u053BCL
RISYTERTIAN

ME1a0%38lL
COHUI0AF
LouoU1aF
wEIaus3ngl
MC14aUsS3IBL

mCi4us3elL
ME140S38CL
LOW4OOLAF
couguaas
LOugugak

Cuaduar
CDuGl1AF
CDUQyLAF
Ch4OL3AF
COWGLLAF
Co4ny1aF
Chuny1aF
Chqo424aF
CouChZAN
Co4cy2aF

0ES0%myp 01y
D180=2307
0160w2230
ulbGw2230
Gie0=0945
0lpo=2209

VibD=3549
Uiboe223y
1500335%905602
2929103%¢
U160=3537

1500156X9020u2
294P10392
150P156x902082
292P1039¢

1901-0040
1901-0040
1901-0040
IN400L
INRO DY

Sim0S3aguot

158=403x
158=103%

50Qu=90d3
50uwnbiud
U340=0162
0340=01862
059080519

W590w05i9
0S90m0519
vEF0w05L9
uS90=0519
0590=081%
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Model 8505A

P/O Table C2-2 Replaceable Parts (CHANGE 5)

08505-90002

Reference
Designation

HP Part
Numbhber

Qty

Description

Mfr
Code

Mfr Part Number

AZA1gMRL Y
4ZAloMPL2
AgA1QMPLY
AZALOMP LU
azaigvPLs

AZA1GMPI A
AZA1QMPLT
ALIpvPLE
AZA10MP19
LEER N k44

L24ypMpal
4241pMpaz2
R2&; OMPRY
4241 01P24

A2A10R1
A2Aggng
L241903
Aphyong
A2A1908

42410R]
42A10R2
42410R3
ARbYQRY
A2410RE

beAtLgRn
LAY ORY
ARASURS
A2A10RY
12430710

AZ&Y ORI
42410R92
A2A40R13
A2AL0RYY
AR&1QRYS

A2410R16
AzhlaRiT
a2A{0REB
Agafarie
Apagph2n

AZA&1OR2Y
a2819R22

Agdtouy

059C=0519
y5Im05189
2200u0103
2R2ulmnl103
22ganlnd

2200=0103
2200mnitd
22G0=0133
220001143
22000153

JRSuSwg0138
1850520134
1208=n012

08505=6213%

18530007
1RSUmy 23T
1B54=0039
1853=pn0582
185Um0u7s

PLLET 391
078 Tagubp
a75%=0ul8
UST=0ude
N694a315]

(898w 0R4
U78Tanu22
0787 m0u3s
075T=0290
UISTm02B0

to%8e3132
075Ta0ue
0757=pu22
06983031
Ua98a%43y

075T=1089
0698343y
06983430
Q658=3607
0757«03%4

NhG8u3b03
J8%8=c08Y

182620229

THREADED INGERT
TRAEAGED [MNIERT
SCREWmMACH 4=d0
SCREWMACH dedD
SCREVWMALH dudiD

BCREWMALH 4=il
BLREWMACH 4ub(
QCHERwMALH dwal
SCREm=MALH HemdD
SCREWSMALH debO

SHMIELO

Aa8E, BmlELD
HEAT BINK TOwiE
Fwu DRIVER COVER

TRANSIBYOR Anp
TRANSIBYOR NEN
TRANILESTOR NPfe
TRANSISTOR PP

=T dmbd L U82el6 STL

myUT Umby) L 062=LG STL
s25 [N=l G PihaHO=POZT
R5alhells PhNeHDePOR2]
,25=INelLl PANeHOWRNZ]

y20alhel FANenDep(Z]

b29nlNall PANuHDWPLRZ]
H2Tlivel G PANmHD=PGRI
2525 =INeL G PAn=HD=PDZ]
02S=INal G PAMenDaPDl]

=PxG

2NIRS1 81 TO-18 PLRI&OMK
31 TQ=bt PDWROW FYEioMAZ
2N3NSES SI TO=39 Phayw
2ZnET40 §] TO=be POE2EW

TRAWIISTOR=QUAL WAM PDTSOV

RESISTOR 3t,b6R 1% 125w
RESIBTOR 10K X ,1254 F
RESISTOR 5,11k 1% ,125w
RESISTOR 10K LX ,125% K
RES1STOR 2,87k 1X ,125w

RESIBTCH 2,15¢ 1% 125w
RESISTOR 909 (% ,12%% F
REBIATOR 8,11k 1X ,i2%m
RESISTOR &,19K 1X ,125%w

F TCOO#=1(E
TCEYs=150
F TCmbs=i(O
TCayssiin
F TCugy=l(00

F YCRGewign
TCRuswigu

F TCRO0+=100
F TCmyeeti(n

RESISTOR

HESISTOR
RESISTOR
RESISTOR
RESBISTOR
RESIATOR

REQIAYOR
RESIATOR
RESISTOR
RESIATOR
RESISTOR

RESISTOR
RESIBTOR

1C gF aMp

1k 1% 125w F 1C%0+=10y

261 1% 125w F TC20+=1900
909 1% 125w F TC®yemiol
909 1% 1254 F TCeU+w10D
330 BX 2w MO TCmO+=200

21.% 1% 125w F TCmoewiOU

263 1% S0 F TCwo+m100
£1%5 1% L1254 F TCEC+={0D
21,5 1% ,12%% F TCwil4wl (D
18 SX 2w M0 TCmO+=204
S1.1 §% ,12%0 F TCwiewign

12 S% 2w MO TCwle=200
215K 1% 125w F TimU4=i0O0

05900519
0590=0819
2200=0103
2200w0103
2200eC103

R2U0e010]
22u0m0143
2200=01¢3
22uo=0lil
2200m0l1d

08505220135
4850520136
12050012

08506=00130

2n3as)
1854mp37
2N3053
£n3T4D
1864w0UTS

Cdel/8uTimdlbR=F
Clal/BuTumlDOd=F
Cdm]/But0nS111F
Clni/BaTOml00ReF
Cidwl/BaTuagdTl=F

Cim]/BaTUmgiS1eF
Cial/BaT)uGUuar
Cidel/BnTiuS1]1eF
MFUC]/BeT0wnlF]l=F
Clnl/BeTO=1001=F

Cdml/BuTimblo=F
Chul/BaTOuGOTKuy
CUal/B=TGaR09RN
FPuidi

PMESSM] /BuTOu2]RSwF

METCy/E=Tumdpinnf
PHESS=]/BaT0mRiRGwE
PMES5e] /BaTOn2{ASwF
FPUZe2aTianlBAONY
Climl/BuTOnGLU]uF

FPUgeaTi0el @RU=Y
Clel/ButCeglb)ap

GPe0SCY
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08505-90002 Model 8505A

CHANGE 5 (Cont'd)

Page C3-66, Figure C3-25:
Replace Figure C3-25 with new Parts Location drawing of A2A4 in this change sheet.

Page C3-67, Figure C3-26: :
Replace Figure C3-26 with new Schematic of A2A4 in this change sheet.

Page €391, Figure C3-37:
Replace Figure C3-37 with new Parts Location drawing of A2A10 in this change sheet.

Page C3-91, Figure C3-38;
Replace Figure C3-38 with new Schematic of A2A10 in this change sheet.

Page C3-105/106:
Add new Figures C3-48 and C3-49 in this change sheet.

sYmM 2z SYM 1 TP2

b ol i i 4

Figure C3-25. A2A4 Scaling Circuit, Parts Location (CHANGE 5)
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Figure C3-26. A2A4 Scaling, Schematic (CHANGE 5)
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Model 8505A ‘0850590002

ouTPUT HEATSINK
™ MP7

Figure C3-37. A2A10 FM Driver, Parts Location (CHANGE 5)




iy .C338 SAt of ¢

A48 FREEQ
CONT AMOTHERSD

AZAIO A DRIVER ASSY (08505 = &0/54)

e

+2 OV A

@,

|
A5\ A +~<§%<————— # 5V

VM
(FROM AZH9)

|
|
|
|
|
|
I
l
|
|
l
I
|

RANGE! . 5— /% MH=

3TART
N i

- N H =
S e D Ao

SCAN TINVME & /O mS

o

]
] 1O M5

BUFFER -

+7pF
A
133

el

ES
2870

+ZoV
17

A2R10/

T

HERIBL PREFIX F&Fa




FM DRIV

15 kHz LOW PASS FILTER

i - cF C a7
’l‘ B300pr ’1‘3300;;:’[ IO BF ESWT

I




FM DRIVER

1

£/

AN

10 5

AZA /8
FREQ CONT
MOTHEREL

JE

Ax

|
22—+ jp

I
L
o
| |

AN e
/I Y
XAI0D J

/&




0850590002

NOTES !

Il REFERENCE DES/GNATORE WITHINY
THIS  ASSENELY ARKRE  ASBESE\IATED.
AOR CONEY ETE REFERENCE DESIE -
NATER  PREFS/IX REFEFRENCE DESMS -
MNATOR  SHOWN WITH THE A5 -
BRANGE:D 5—/13 Az EENMITLY REFERENCE DEZ/ENATOER,
SFTALT D o5 N —
STOL: 1 B.0 rie < UNLEESD OTHERWISE InNDICATELD,
SCAN TIAES 10 mS MREZIETMANCE I CORMNTS

CAEAC/ TANCE M AR A RAT S

L2 PP REFERENCE

/ L4 DES 1GMATIONS

AHERIO

/10 mS C/-ClE
CK /- CRS
Lty L2
Q=5
RI=R2Z

u

AZAB

FREQ CONT ARAIE
MOTHEFREL ¥R O5C ASS Y
i _ |

D, el [ NDICATES FRIMARY SIGNAL
FLOVNY FATH, = e o [ NOICATES
ERINMARY FEEDBACK MFATH.

o A2AM8W Y
() i+Fm

|
1 /
K
|
f
|
|

|
»
|~

b

Figure C3-38 A2A10 FM Driver Schematic (CHANGE 5)
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Model 33505A 0850590002

A2A101 PHASE LOCK BOARD

9.9 MHz LOCK TO A2J2 PIN 13

MODEN2TO AZAT8JITPIN 17

{TO A2AR, AZA11, AND A3A11) MOD EN 2

MD 3 TO AZAT3TF1 MD 3

NO CONNECTION

b
AN

Fa

FHL 2 TQ AZA4)2

=
N

PHL 3 TO A2AS

+5V
+5V ON AZAT8 MOTHER BOARD —O

GG

A

—AANT AT AT ANT AT A

—18v
~18v ON AZA18 MOTHEREOARD—O

AN

GND | 5,20
GROUND ON AZA18 MOTHERBOARD ~0————(0_—1—— ﬁ%
o
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2 1227 »
I

FR 1 ON A2A12 MOTHERRCARD N
FR2 113'23/
“

FR 2 ON A2A18 MOTHERBOARD —O 94

{ } T FR 2

L
Y
P
N

Lo
VGD FROM AZA18111 PIN 18 . 30 : VGD
(FROM A3A11) 6

MOD EN 1 FHOM A2J4 PIN 10 MODEN 1
{FROM A3AN)

REM
KEM (REMOTE) ON A2ZA18 MOTHERBOARD —O REM

REAR PANEL
r

PHASELOCK

Figure C3-48. Wiring to Connector A2XA10] (CHANGE 5)
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08505-90002 Model 8505A

CHANGE 5 {Cont'd)

1 w108
P N avne VR e " >, VTN ZTHRU A2J4 REAR

VTN 1 FROM AZA18.5 —t 5 ) " Y &

(FROM AZAB) S ' T g 7 PANEL INTERCONNECT
i
1

TOSIGNAL PROCESSOR
Figure C3-49. Tuning Voltage Cable Interconnect for Standard Instrument without Opt. 005 (CHANGE 5)

Page E4-4, Table E4-2:
Change A2A13 to HP Part Number 08505-60198 and a complete new listing of component parts for the Switch Register
Board in this change sheet.

Page E5-5, Figure E5-1C:
Replace Figure E5-1C with new Parts Location drawing of A2A13 in this change sheet.

Page ES-5, Figure E5-2:
Replace Figure ES-2 with new schematic of A2A13 in this change sheet.
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Model 85054 08505-90002

P/O Table E4-2. Replaceable Parts (CHANGE 5)

HP Part
Number

Mfr
Code

Reference

Designation Mfr Part Number

Oty Description

AZA13 SWITCH REGISTER BOARD

A2h13 0B50%wp0198 SWITCH REGISTER STORAuE ASSEMELY 28uBD (B805=00198
Cagoy
28480
28480
28udy

28489

150028 X90204A8
Gl60w2055
0160=205%5
Ulo0=dush
ulene2y%5

APa1301
azh1ice
AgA13C])
ARALACY
A2413C6

018001897
0160=205%
0100=2065%
01602058
01b0=2058

CAPACITORFXD 2,2UF+=10% 20V0C T4

LARACITOAPXD (GIUF «B0agyX 100vOC
CAPACITUR=FXD ,uiUF +B0w20X% 3100VDE
CAPACITOR=FXD ,01UF #B0=20X% 104Vv0C
CAPACITOR=FAD ,01uF ¢Bu=g(x 100VDC
ARAL3CH G160w2035 CAPACITOR=%XD ,Q1UF #80=20% {00vDC 28480 Uls0m2055
28u8Y

28480

50009043
Suuo=6b52

AZA{IVPL
AgAi3vP2

S000=9043
S0UombESE

075Tapl416
wI5T=0199
07870399
0T8Yert199
WTSTer 199

PINIF,C, BOARD EXTRACTOR
EXTRALYOR, ORAVGE

ndg9g
03292
03292
03292
plage

03292
032s2
03744
IEFLF]
n3T4s

Chal/BuTOmS|jRaF
Clmt/BmTOui]l S2uF
Chat/BaThedlB2uf
ChmlfBoTimRiS2nf
Cléml/BaTindlS2aF

LEL3 R LRI
A2A13R2
ARALIRY
a2A13RL
42A13RE

RESIATOR 511 1% ,125% F TL®0ew]00

RESISTOR 21,%K 1% ,12%% F TCWOswiL0
REBIBTOR 21,5k 1% 125w F TCwoewlOn
REBIATCR 21,5k 1% 1254 F TCS0emiOy
RESISTOR 21,5k 1% .12%+ F TCuOs4=100

Chul/BaTindi52=F
Cldml/amTiediS2=F
3uubPeynlod
Chnl/BuTOnEL ] aF
J006P«1=503

2241 IRD
A2ALIRT
a2AL3RB
A2BLIRG
A2AEIRIO

0T57=0199
0757=0199
2100=3103
0757-0438
2100=3054

RESIATOR 21,%K 1¥% 128w F YOS04=100
RESISTUR 21,5% 1X ,12%% F TCmus=100
RESISTOR=TAMR j0K 10X C SIDE=aACJ 17wTRN
RESIATOR 5,116 1% ,1254 F 10804100
QESISTOR=TRMR SUK 10X C SIDE=ADJ {7=TRN

03292
n3g92
02273
03292

Cdm|/8aTOnSij1aF
Cldu] /BuTymlilnF
CEA=993

Clwi/BeTUnlB)InF

A2AYIRLY
ARhyIpI2
A2h13R13
A2A13014

07%57=0u348
U75TeOUO]
07570123
u7STenues

RESISTOR 5,11K $¥% ,t25% F TCHuswin
RESISTOR 100 §% 1254 F 1CSu+=lid

RESISTOR 34,8n IX ,125% F TCwy+=1GU
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Figure E5-1C. A2A413 Frequency Control Switch Register Storage Board Parts Locations (CHANGE 5)
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Mode!l 8505A 08503-20002

CHANGE 6

Page C2-27, Table C2-2:

Delete A2A22U1,

Add the following:
A2A24 HP Part Number 08505.60199, PLUS 5 VOLT RECTIFIER BOARD ASSEMBLY
A2A24C), HP Part Number 0160-4300, CAPACITOR-FXD .047 UF +80 —20% 100 WVDC CER.
A2A24CR] through A2A24CR4, HP Part Number 1901-0662, DIODE PWR RECT 100V 6A
A2AZ4E1 and A2A24E2, HP Part Number 2110:0269, FUSEHOLDER-CLIP TYPE 0.25 FUSE
A2A24F1 HP Part Number 2110.0036, FUSE 8A 125A FAST-BLO

Fage C3-97/98, Figure €3-97/98, Figure C3-42A:
Delete A2ZAZ22UL,
Replace A2A22U1 Rectifier circuit with A2A24 +5 Volt Rectificr Board as shown in the partial schematic in this
change sheet.

Page C3.99/100, Figure C3-44:
Delete AZA220L.
Replace A2ZA22U1 Rectifier circuit with A2A24 +5 Volt Rectifier Board as shown in the partial schematic in this
change sheet.

Page C3-105/106:
Add Figure C3-46A, A2A24 Parts Location, as shown in this change sheet.

Page C3-105/106, Figure C3-47:
Delete A2A2201.
Replace A2A22U1 Rectifier circuit with AZA24 +5 Volt Rectifier Board as shown in the partial schematic in this
change sheot.

Page E4-6, Table E4-2:
Change A3AI9CT] to HP Part Number 0180-0106, CAPACITOR-FXD, GOUF +--20% 6VDC TA.

Page E4-7, Table E4-2:
Change A3A19RS to HP Part Number, 0698-3157, RESISTOR 19.6K 1% .125W F TC=0+-100.

Page E3-33, Figure E5-1):
Change ASA19RSE to 19.6K(2,
Change A3AI9CLI to 60uF.
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0850590002

CHANGE 6 (Cont'd)

A0 B2AR2 POWER SUPPLY MOTHERBOLRD

LINE SENSE

[AZAZ_-?-_
FEV RECT

Model 8505A

P/O Figure C3-42A. A2A20 Positive Voltage Regulator Block Diagram (CHANGE 6)
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Model 8505A 8505-90002

CHANGE 6 (Cont'd)

XA2AZ2O

|
ot

&V UNREG

LINE SENSE

& ¢
A2H2% (CBS505-G0/99) Y e

+5V UNREG

+OV UNRESD

com
\%

LINE SENSE

{1z &~

P/O Figure C3-44. A2A20 Positive Voliage Regulator, Schematic (CHANGE 6)




0850590002 Mode] 85054

CHANGE 6 (Cont'd)

08505 -60/199
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0000

Figure C3-46A. A2A24 Plus 5 Volt Rectifier Board Parts Location (CHANGE 6)




Model 8505A 08505-90000

CHANGE 6 (Conrt'd)

ARAZ2 FRES JONTROL POWER SURFLY MOTHERBOARD (ORESE —Ho0S)

43 (+20 RECTIFIER)

205 ——

. I #20

. O3 YARES
I 8700

LINE SENSE

AZAZE (BEOE-60/93)

]

I

[#or i

P/Q Figure C3-47. A2A22 Frequency Control Power Supply, Schematic (CHANGE 6)




08505-90002 Model 8505A

CHANGE 7

Page C2-5, Table C2-2:
Change A2A1A2 to HP Part Number 08505-60203 and delete all components listed for AZATAZ
Change AZA1A3 to HP Part Number 08505-60203.

Page C3-43, Figure C3-20A:
Delete Figure C3-20A, A2A1A2/A3 Schematic,

Page C3-61, Figure C3-24:
Change A2A3U26A Circuit as shown in the partial schematic in this change sheet.

LIRS DOVYN DETECTDR
e A

CLOCKWISE ROTATION OF FPG
*5 v
reers § L 1L
RPE 1A
ol LTI

(FF:'OM RPG B
A2A/

//

P/O Figure C3-24. FPartial Schematic of A2A3 (CHANGE 7)

Change A2A3U26B Circuit as shown in the partial schematic in this change sheet.

LIPS TOWMN DETEC TOR
(2GR

CLOCK WIS E ROTATION OF £FG
25y

RP&ZA_I i_l I_I U I_ ov

RPG2E I l | | l ] |

P/O Figure C3-24. Partial Schematic of A2A3 (CHANGE 7)
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Model 8505A 0850590002

CHANGE 8

Page C2.25, Table C2-2:
Change A2A20 R2 to HP Part Number 0757-0447, RESISTOR 16.2K 1% .125W F TC=0+—100.

W-Page C3-99/100:
Change Resistor AZAZ0R2 to 16.2K Ohm.

Page E4-4, Table E4-2:
Add A2AI3RI135, 07570440, RESISTOR 7.5K 1% .125W TC=0+—100.
Add A2A13R16, 0698-0083, RESISTOR 1 96K 1% .125W TC=0+—100.

Page E5-5, Figure E52:
Change A2A13U2 circuit as shown in the partial schematic in this change sheet.
rEV

R/G
LAY 7500 @ OFFSET
@ Qd2 ,

“2d8

AbJ RIG
son j ADT
Rt
S0

P/O Figure E5-2. Partigl Schematic of A2A13 (CHANGE 8)
CHANGE 9

Page (C2-25, Table C2-2:
Change AZA20R15 to HP Part Number 0698-0082, RESISTOR 464 1% .125W F TC=0+—100

®-Page C3-99/100, Figure C344:
Change A2A20R15 to 464 Ohms.,
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08505-90002 Model 85054,

CHANGE 9 (Cont'd)

Page D2-5, Table D2-2:
Change A3W18 to HP Part Nurnber 08503-60176.
Change A3W19 to HP Part Number 08505-60177.
Change A3W20 to HP Parl Number 08505-60179.
Change A3W21 to HP Part Number 08505-60180.
Change A3W22 to HP Part Number 08505-60181.

Page D2-11, Table D2.2:
Add A3A7C21 and ASA7C22, HP Part Number 0160-3451, CAPACITOR-FXD .01 UF +80-20% 100Vde CER.

Page D2-12, Table D2-2:
Change A3AS to HP Part number 08505-60205.

Page D2-14, Table D2-2:
Add AJARRO3 and A3ABR9S, HP Part Number 2100-2031, RESISTOR-TRMR 50K 10% C TOP-ADJ 1 TRN.
Add AIASRY4 and AZASRY6. HP Part Number 0643-68435, RESISTOR 680K 5% .25W FC TC=-300/+900.

Page D2.30, Table 122-2:
Change A3A24 to HP Part Number 05850560175,
Change A3A24MPI to HP Part Number 08503.00115.

Page D2-31, Table D2-2:
Change AJAZSRI, A3A25R4, A3AZ5RS, and A3A25R7 to HP Part Number 2100-3476.
Change A3A25R2 to HP Past Number 2100-3475.
Change A3A25R3 to HP Part Number 2100-3475.
Change AZA25R6 to HP Part Number 2100-3474.
Change A3A2551 to HP Part number 08505-80006.
Change A3A2552 to HP Part Number 3101-1982.

Page D2-32_ Table [32-2:
Change A3A27 to HP Part Number 0850560172,
Add AZA27ES, 0340-0014, INSULATOR-XSTR.

Page D2-34, Table D2-2:
Change A3A28 ta HP Part Number 08505-60173.

Page D2-35, Table D2-2:
Change A3A29 Lo HP Part Number 08505-60173,
Change A3A30 to HP Part Number 03505-60174,
Add A3A30E29—A3IA30E3S, 1251-2039, CONNECTOR-SGL CONT SKT .041-IN-BSC-SZ.

Page D2-36, Figure D2-1:

Change 15 to HP Part Number 08505-00103.
Change {8 to HP Part Number Q8505-00112,
Change 19 to HP Part Number 0850500111,
Change 37 to HP Part Number 08503-00109.
Change 39 to HP Part Number 0850500122,
Change 42 to HP Part Number 1220-0203.

Change 44 to HP Part Number 085035-00119.
Change 52 to HP Part Number 0850300123,
Change 53 to HP Part Number 08505-00124.
Change 61 to HP Part Number 08505-00121.
Change 66 to HP Part Nurnber 0850500118,
Change 67 to HP Part Number 0850500117,
Change 68 to HP Part Number 08505-001146,

“i
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Madel 8505A 085050-90002

CHANGE 9 (Cont'd)

Page 132.37, Figure D2-1:

Change 86 to HP Part Number 08505-00120.
Change 87 to HP Part Number 03505-00113.
Change 88 to HP Part Number 08505-00107.
Change 25 to HP Part Number 08505-00106,
Change 108 to HP Part Number 08505-00110.
Change 117 to HP Part Number 08505-001 14.
Add the following hardware after item 117:

HF PART
NUMBER DESCRIPTION

0510-0062 RETAINER-PUSH ON RECT EXT .125-DIA STL
0520-0164 SCREW-MACH 2.56 25N-LG-82 DEG
12512942 LOCK-SUBMIN D CONN

1400-0082 CLAMP-CABIE .125-DIA 375 WD NYL
2190-0004 WASHER-LK INTL T NO, 6 .115-IN-ID
2150-0017 WASHER-LK [ILCL NO. 8 168-IN-ID
2190-0045 WASHER-LK HLCL NO. 2 .088.IN.1D
2190-0047 WASHER LK 82 CTSK EXT T NO. 6 .142-IN-ID
2190.0067 WASHER-LK INTL T 1/4 TN .256-IN-ID
2200-0139 SCREW-MACH 4-40 .250-IN-LG PAN-HD-POZI
2360-0116 SCREW-MACH 6-32 312.IN-LG 82 DEG
2360-0181 SCREW-MACH 6-32 25.IN.LG 82 DEG
2360-0194 SCREW-MACH 6-32 312.IN-LG 100 DEG
2360-0201 SCREW-MACH 6-32 .5.IN.LG PAN-HD-POZI
2360-0331 SCREW-MACH 6-32 .25.IN.LG PAN-HD-POZI[
2510-0137 SCREW-MACH 8-32 2.75-IN-LG PAN-HD-POZ}
2580-0003 NUT-HEX-W/LKWR 8.32.THD .125.IN THK
2930-0072 NUT-HEX-DBL-CHAM 1/4-32-THD .062.IN-THK
29500153 NUT-HEX-DBL-CHAM 1/4-32-THD .29-IN-THK
3030-0083 SCREW-5ET 2-56 .188-IN-LG SMALL CUP-PT
30.50-0001 WASHER-FL MTLC NO. 8 .172-IN-ID
20500010 WASHER-FL MTL NO. 6 .147-IN.ID
30500105 WASHER-FL MTLC NO. 4 .125-IN-ID
3050.0152 WASHER-SHLDR NM NO. 8 .172-IN-TD
3050-0226 WASHER-FL MTLC NO. 10 .203.IN.ID
7120-3812 LABEL-WARNING

7120-4192 LABEL.INFO

7120-4529 LABEL-INFO

Page D3-77, Figure D3.32:
Add C21,.01 UF, from pin 14 of Ul A Signal Multiplexer to ground.
Add €22, .01 UF, from pin [4 of U11A Signal Multiplexer to ground.

Page DD3-80, Figure D3-33:
Replace Figure D3-33 with new Parts Location drawing of A3AS in this change sheet.

s

HEWLETT W PACKARD




08505-90002

Model 8505A
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Figure D3-33. A3A8 Polar Converter Parts Locations (Change 9)
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Model 8505A 08505-90002

CHANGE 9 (Cont'd)
Page D3-81, Figure D3.34:

Change the circuit for Ul 1A and Ul I B as shown in the partial schematic in this change sheet.
Change the HP Part Number for A3AS8 at the top of schematic to 08505-60205.
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PO Figure D3-34. Partial Schematic of A3A8 (CHANGE 9)




08505-90002 Model 8505A

CHANGE 9 (Cont'd)

Puge B4-7, Table E4-2:
Change “A3A20C10" to A3A20C10* HP Part Number 0160-0571, CAPACITOR-FXD 470PF (FACTORY SELECTED
VALUE).
Change “A3A20R11” to A3A20R11* HP Part Number 0698-0083, RESISTOR 196K 1% .125W (FACTORY SELECTED
VALUE),

Page E5-45, Figure E5-12:
Change “A3AZ0R11™ to AZA20R11* 1.96K and change “A3A20C10” to A3A20C10* 470 pf.

EHANGE 10

Page D2-4, Table D2-2:
Change A3FL)] to HP Part Number 9135.0052, Filter RFI.

Page D2.36, Figure D2.1:
Change ltemn 36A to HP Part Number 91350052, Filter RFI.

Page D2-23, Table D2-2:
Change A3A13C44 and A3A13C45 to HP Part Number 0160-3459. CAPACITOR-FXD 02uF, +—10%, 250 WVDC, CER.

Page D3-99, Figure D3-44:
Change value of C44 and C45 to .02uF,

CHANGE 11

Page €225, Table C2.2: :
Add at end of description for A2A19 the statement, “Alternate replacement for 5086-7268".
Add prior to the existing entry for AZA19, a listing for A2A19, HP Part Number 5086-7268, YIG OSCILLATOR
42 - 550Gz

Page D2-15, Table D2-2:
Add A3A9C32 HP Part Number 0170-0066, CAPACITOR-FXD 027UF+--10% 200VDC POLYE.

Page D2-31, Table D2.2:
Change A3A25R2 to HP Part Number 2100-3684, RESISTOR-VARIABLE CONTROL CC 50 10% LIN,

Page D3.85, Figure D3-36:
Add A3ASC32, 0.027UF Capacitor, between U5 pin 6 and ground.

Page D3-121, Figure D3-34-
Change A3A25R2 to 50 Ohm.

CHANGE 12

Page D2.14, Table D2-2:
Change A3ABRS?2 to HP Part Number 2100-3161, RESISTOR-TREMR 20K 10% C SIDE-ADJ 17-TURN

Page [)2-19, Table D2-2:
Change A3A11R12# to HP Part Number 0757-0199, RESISTOR 21.5K 1% .125W F TC=0+-100 (*FACTORY SEL-
ECTED PART, TYPICAL VALUE GIVEN )

Page D3-81, Figure D3-34:
Change ASABRE? to 20K.

e
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Model 8505A 08505-20002

CHANGE 12 (Cont'd)

Page D391, Figure D3-40:
Change AZATIRIZ to 21 5K,

CHANGE 13

Page C2-21, Table C2-2:
Add AZA11C11, HP Part Number 0160-4256, CAPACITOR-FXD .047UF 200 WVDC MICA.

Page C3-93, Figure C3-39:
Add C11 between the left end of R42 and the bottom end of R30 (but not connected to R30).

Page €3.93, Figure C3.40:
Add C11, a .047UF capacitor between pins 1 and 22 of A2A1] board.

CHANGE 14

P/O Table C2-2, A2A9 Parts List, CHANGE 2 of this Change Sheet:
Change the entry for A2A9R.65 to HP Part Number 0757-0280, RESISTOR 1K 1% .125W F TC=0+—100,

Page C2-27, Table C2.2: .
Change A2A22 1o HP Part Number 08505-60209.
Delete AZA22C6 thru C10.
Add A2A22TI1P1, HP Part Number 1251-3389, Connector-Receptacle 10 contact.
Delete A2A22U1 thru U5,
Add A2A22XA25, HP Part Number 1251-2035, CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS,
Add A2A25, HP Part Number 08505-60210, Rectifier Board Assembly.
Add Component Parts of A2A25 as follows:
A2A25C1 thru C5, HP Part Number 01700060, CAPACITOR-FXD .047UF 400V.
AZA25CRI thru CR12, HP Part Number 1902-0662, DIODE-POWER RECT 100V 6A.
A2A25F], HP Part Number 2110-0036, FUSE 8A 125V F.
AIA25]1, HP Part Number 1251-3750, CONNECTOR-POST 10 CONTACT.
A2A25U1 and U2, HP Part Number 1906-0094, DIODE-FW BRIDGE 400V 1.5A.
A2AZ5XF1, HP Part Number 2110-0269, FUSE HOLDER CLAMP (2 REQUIRED).
Page ©2.28, Figure £2.1:
Change Reference Designator 27 Quantity to 6.
PPage C3-105/106, Figure €3-47:
Change schematic as shown in Partial Schematic contained in this chanpe sheet.
m-Add Figure C3-46A contained in this change sheet.
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Figure C3-46A. A2425 Rectifier Board Assembly, Parts Location (CHANGE 14)
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CHANGE 15

Page D229, Table D2-2:
Change A3AIBCI to HP Part Number 0140-0198, CAPACITOR-FXD 200pF +-5% 300 WVDC MICA.
Change A3A18C2 to HP Part Number 0160-2203, CAPACITOR-FXD 91pF +-5% 300 WVDC MICA.

Fage D3-115/116, Figure D3.52:
Change AZALBCI to 200pF.
Change A3A18C2 to 91pF.

CHANGE 16

In this Change Sheet, Table C2-2, CHANGE 3:
Change the Parts List in Change 5 of this change sheet as follows:
Delete AZA4L3.
Add A2A4MP4 through MP13, HP Part Number 1200-0507, 1C SOCKET 16 CONTACT.
Change AZA4RS5 to HP PART NUMBER 0698-0084, RESISTOR 2.15K 19 .125W F TC=0+—100,
Add A2A4VRI, HP PART NUMERER 1902-0041, DIODE-ZNR 5.11V 5% DO-7 PD= AW TC=— 009%.

In this Change Sheet, Figure (3.25, CHANGE 5:
Change L3 to VR1.

In this Change Sheet, Figure C3-26, CHANGE 5:
Delete L3 and add VR in its place, change the value of RS, and change —10V to —5V as shown in the partial schematic
below.

Change the “— 10V notation to “—5V” on U2, U8 through Ul1, and Ul4 through U17,

Page C2-23, Table C2-2:
Change AZAT1VR] to HP Part Number 1902-1336.

Page D2-30, Table D2-2:
Add A3A24CR3 through CR6, HP Part Number 1901-0662, DIODE PWR RECT 100V 6A.

Page D2-31, Table D2-2:
Change A3A24U35 through U8 to HP Part Number 1906-0094, DIODE-MULT FULL WAVE BRIDGE 400V 1.3A.

Delete A3A24179.
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»CHANGE 16 (Cont'd)
Page D3-118, Figure D3-52B:
Replace Figure D3-52B with new Parts Location Drawing of A3A24 in this change sheet.

P=Page D3-119/120, Figure D3-53:
Delete AJA24U6 and add in its place ASAZ4CR3 through CR6 as shown in the partial schematic below:
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CHANGE 17

Page C2-4, Table C2-2:
Change AZA1AIDS] through D514 to MFRE PART NUMBER 1990-0503.

Page D2-25, Table D2-2:
Change ASAIZRE3 to HP Part Number 0757.0442, RESISTOR 10K 1% 125W F TC=0+-100.

Change A3AI3R91 to HP Part Number 2100-3154, RESISTOR-TRMR 1K 10% C SIDE-ADJ ] 7-TURN,

Page D2-28, Table 1X2-2:
Delete ASATI7CLY.

Page [2-29, Tahle D2.2:
Change A3A17U35 to HP Part Number 1826-0371, IC OF AMP TO.99.

Page D2-36, Figure D2-1:
Change Reference Designator 66 to HP Part Number 085035-00136.

Page D2-37, Figure D2-1:
Change Reference Designator 95 to HP Part Number 0850500137,
Change Machine Screw, HP Part Number 2510-0137, to 2510-0136.

Page D399, Figure D3-44:
Chanpe RE3 to 10K,
Change R91 10 1000,

In this Change Sheet, Table C2-2, AZA9 Part List, CHANGE 2:
Change A2A9 to HP Part Number 0850560211,

08505-90002

In this Change Sheet Figure C3-36, A2A9 Discriminator Schematic CHANGE 2; and Figure F4-5, in Option 005 Supplement:

Change Part Number of A2A9 in upper left hand corner to 08505-60211.

P-Change the phase lock circuit for Option 005 as shown in the partial schematic following:
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CHANGE 17 (Cont'd)

In this Change Sheet, Table C2-2 CHANGE 5:
Change A2A4 to Part Number 08505-60212,

In this Change Sheet, Figure (3-26, A2A4 Scaling Schematic, CHANGE 5:
Change the phase lock circuit for Option 005 as shown in the partial schematic following:

A2A L SCALING (CHANGE 5)
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CHANGE 18

Page C2-4, Tablé C2-2:
Change AZW107 to HP Part Number 08505-60217.
Change A2W108 to HP Part Number 08505-60218.
Change A2WE to HP Part Number 08505-60219.
Change A2W9 to HP Part Number 08505-60220.
Change A2W10 to HP Part Number 08505-60221.
Change A2ZW16 to HP Part Number 08505-60216.

Page C2-5, Table C2-2:
Change A2A1A1UZ, A2A1A1U3, and AZA1AIUS to HP Part Number 1820-1823.

Page C2-7, Table C2-2:
Delete A2A3IC22.

Page C2-8 Table C2-2:
Change A2ZA3U28, AZA3U29, and A2A3U30 tc HE Part Number 1820-1523.

S
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CHAMGE 18 (Cont'd)

Page C2-9, Table C2-2:
Change A2ZA3U31, AZA3U32, and AZA3U33 to HP Part Number 1820-1823.

Page C2-12, Table C2-2:
Change A2ASU12 thru A2ASU1L5 to HP Part Number 1820-1823.

Page C2-24, Table C2-2:
Change A2A18 to HP Part Number 08505-60214,

Pape C2-28, Figure C2-1:
Change Ttem 29 to HP Part Number 08505-00141.
Delete terns 29A and 29B.
Change Item 30 to HP Part Nurnber 08505-20216.
Change [tem 33 to HP Part Number 08305-20217.

Page C3.63, Figure C3-24:
Deiete AZA3C22,

Pape D2-11, Table D2-2:
Change A3A7C21 and A3A7C22 to HP Part Number 0160-2055.

Page E4-4, Table E4-2:
Change A2A13U4, A2A13U6, and A2A13U83 to HP Part Number 1820-1823.

Page E4-5, Table E4-2:
Change A2A14U6, AZA14U10, A2A14U14, and A2A15U14 to HP Part Number 1820.1823.

Page E4-6, Table E4-2:
Change AZA16C3 to HP Part Number 0180-0116, CAPACITOR-FXD 6.8 UF +--10% 35VDC TA.
Change A2A16U11 and A2A16U16 to HP Part Number 1820-1823,

Page E4-7, Table E4-2:
Change A3A19U14, A3A19U15, and A3A20U13 to HP Part Number 1820-1823.

Page E4-8, Table Ed-2:
Change A3A21U11 and A3A21U17 to HP Part Number 1820-1823.

Pape E5-29, Figure E3-8:
Change A2A16C3 to 6.8 UF.

CHANGE 19

Page A5-67, Paragraph A5-36:
Add the following Flood Gun adjustment:
Flood Gun
ac-1. Set front-panel SCALE control fully clockwise to turn on flood gun. For instruments with serial prefix 1831A and
above, adjust FG GRID ADJ control A3A30R2 on the bottom center of Display Motherboard A3A30 for the most
uniform illumination on the screen. For instruments with serial prefix 1816A and below, adjust “FG GRID™ control
A3A2T7R4] for the most uniform Hllumination on the screen. ‘
ac-2. If illumination is too bright, increase resistance of A3A30R1 (34 watt resistor). If illumination is too dark, decrease
value of A3A30R]. Do not make any smaller value than 6.8 ohms % watt or damage to filament may occur.
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CHANGE 18 (Cont'd)

Page 132-4, Table D2-2:
Change A3V1 to HP Part Number 08505-60232, CRT ASSEMBLY WITH OVERLAY TAE MOUNTS.

Page D2-35, Table D2-2:
Change A3A30 to HP Part Number 08505-60230.,

Pape D3-127, Figure D3-56:
Add Partial 8chematic of flood gun grid circuit shown in this change sheet.
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BLANKING AMPLIFIER I

+i5v
R4l

5K "'@
FG
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P|O Figure D3-56. ASA27 Blanking Amplifier, Schematic (CHANGE 19)

In Chapters A and E, delote all references to “Option 0017 and substitute “HP-IB" as appropriate. Option 001 HP-IB is now
a standard part of the 8505A and is included with all instruments starting at Prefix 1831A.

CHANGE 20

Page C2-5A, Table C2-2:
Change A2A1A2 to HP Part Number 5060-9444.
Change A2A1A3 to HP Part Number 5060-9444,

NOTE
Part Number 5060-9244 is the recommended replacement for A2ATAZ2 and A2A1A3 in all instruments,
CHANGE 21

Page A1-0, Figure Al-1:

Change part number under Interconnect Cable to 08505-60231.
Page Al-4, Paragraph Al-41:

Change the part number of “Interconnect Cable™ to 08505-60231,
Page B2-13, Figure B2-1:

Change item 14 to HP Part Number 08505-00139.

Change item 33 to HP Part Number 08505-00140.

66
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CHANGE 21 (Cont'd)

Page DD2-31, Table D2-2:

Add A3AZSR]0 through A3A25R14, HP Part Number 07570280, RESISTOR 1K 1% .125W TC=0+..100.
Change the HP Part Number of A3A26 to 0850560215,

Page D2-32, Table D2-2:
Add A3A26MPE, HP Part Number 85662-20042, GUIDE-HIGH VOLTAGE BD.
Change A3AZ6R13 to HP Part Number 0698-8992, RESISTOR 8M 2% 1W C TC=0+-250,
Change A3A26R14 to HP Part Number 2100-3626,
Change A3A26R15 to [IP Part Number 0698-8993, RESISTOR 14M 2% IW C TC=0+-250.

Change A3A26VRI1 and A3A26VR2 to HP Part Nurnber 2140-0015, LAMP-GLOW C2A 115/58 VDC 1.9 mA BULB
{Recommended Replacement).

Page D236, Figure D2-1:
Change item 52 to HP Part Number 08505-00144, COVER-HIGH VOLTAGE.
Change item 67 to HP Part Number 0850500138,

Page D2-37, Figure D2-1:
Change item 88 to HP Part Number 08505-001435.

e Pape D3.121, Figure D3-54;
Add AJA25R10. 1K RESISTOR, in the 37 line between W22 and the wiper of R1.
Add A3A25RI11, LK RESISTOR, in the “5" line between W22 and the wiper of R4.
Add A3A25R12, 1K RESISTOR, in the 9" line between W22 and the wiper of R3.
Add A3A25R 13, 1K RESISTOR, in the “1* line between W22 and the wiper of R7,
Add AJA23R 14, K RESISTOR, in the “7" line between W22 and the wiper of R8.

Page T33-123, Fipure D3-35:
Change the Part Number of A3A26 at top of schematic to 0850560215
Change the value of VR and VRE2 to 115V,
Change the value of R13 to 8M.
Change the value of R15 to 14M.

Pape E4-8, Table E4-2:
Change A3A21C7 to HP Part Number 01800116, CAPACITOR-FXD 6.8UF +--10% 35VDC TA,

Page E5.49 Figure E5-14:
Change A3A21C7 (located in parallel with B2 in POWER-ON RESET circuit) to 6.8UF.
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PCHANGE 22

Page C29, Table C2-2:
Change A2A4R16 to HP Part No. 2100-3273, RESISTOR-TRMR 2K 10% C Side-Adj 1-Tm, Mfr Part No. 3386-Y46-202.
Change A2A4R24 to HP Part No.2100-3351, RESISTOR-TRMR 300 [0% C Side-Adj 1-Tim, Mfr Part No. 3386-Y46-501.

Page C2-26, Table C2-2:
Change A2A2] to HP Part No. 08505-60235, Mfr Pait No. 08505-60235.
Change A2A21Q3 to HP Part No. 1884-0261, THYRISTOR-SCR TO-220AR MIr Code 01698, M{T Part No. S2060A.
Change A2A2)Q7 to HP Part No. 1854-0271, TRANSISTOR NPN 8 TO-39 PD = 1W FT 150MHZ, Mft Code 02037,

Mfr Part No. 5892,

Page C3-67, Figure C3-26:
Change the value of R16 to 2000 ohms,
Change the valuc of R24 to 500 ohms,

Page C3-103/104, Figure C3-46:
Change A2A21 to HP Part No, 08505-60235,

Page D29, Table D2.2:
Change A3A5R42 to HP Part No. 0698-3444, RESISTOR 316 10% .125W, Mir Part No. C4-1 /8-TO-316R-F.
Change A3A5R45 to HP Part No. 2100-3351, RESISTOR-TRMR 500 10% C Side-Adj 1-Trn, Mfr Part No,

3386-Y46-501,

Page 02-31, Table D2-2:
Delete A3AZ5R10 thru AJA25R 14,

Page D2-33, Table D2.2:
Change A3A30 to HP Part No. 08505-60236.
Add AZA30R?2 thru A3A30R6, HP Part No, 0757-0280, RESISTOR, 1K 1% .125W TC = 0+-100.

Page D3-71, Figure D3-28;
Change the value of R42 to 316 ohms.
Change the value of R45 to 500 ohms.

Page D3-121, Figure D3-54:
Change the position of the 1K RESISTORS A3A25R10 thru A3AZ5R14 to the AZA30 Mother Board. Change the

reference designators as follows:

0ld Reference Mew Reference
Designator Designator Move From A3A25 To New Location on A3A30

A3A25RI10 A3A30R2 {n “3" line from wiper of R1 In line to pin J1FP-7
A3A25R11 A3A30R3 In 57 line from wiper of R4 In line to pin JIFP-8
AJA25RI2 A3A30R4 In “9* line from wiper of RS In line 1o pin J1FP-5

A3ZA25RI3 A3ZA30RS In “1* line from wiper of R7 In line to pin JIFP.6

A3A25R14 A3A30RG In “77 line from wiper of R& In line to pin J1FP-4
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M »CHANGE 23

Page D2-32 Table D2-2:
Change A3A27 1o HP Part No. 08505-60237,
Change A3A27R12 to HP Part No. 2100-2655, RESISTOR-TRMR,, 100K 10% TOP-ADI, I-TRN.
Change AJA27R15 to HP Part No, 0698-8824, RESISTOR, 562K 1% 125W F TC =0+100,
M Add AZA27RS5 HP Part No, 07570470, RESISTOR, 162K 1% 125W F TC = 0+-100,
Add A3A27VR3 HP Part No. 1902-3400, DIODE-ZNR 787V 2% DO-7 PD = 4W TC = +.08%.

Page D3-127, Figure D3-55R:
Replace Figure D3-55B with Figure D3-558 (Change 23) of this Manual Change,

Page D3-127, Figure D3-36:
Change FEEDBACK AMPLIFIER, A3A27 Circuit as shown in the partial schematic foilowing:

FEEDBACK AMPLIFIER
+ |00V
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General Information Model 8505A

MODEL 8505A NETWORK ANALYZER w
{Shawn with Option 907, Front Handles)

INTERCONNECT CABLE
(08505-60021}

NOTE

The following accessories supplied with the 85605A are not shown:

Smith and Log Chart CRT Overlays
AC Power Cable
PC Board Extenders (4) (See Accessories Supplied, Paragraph A1-40)

Figure AI-1, Madel 85054 Network Analyzer
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General Information

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION |
GENERAL INFORMATION

A1-1. INTRODUCTION

Al-2. The Model 8505A Network Analyzer
comprises three fupctionally separate but physi-
cally integrated major assemblies: RF
Source/Converter Assembly Al, Frequency Con-
trol Assembly A2, and Signal Processor Assembly
A3, {Al, A2, and A3 are reterence designators:
used to identify these assemblies throughout the
manval.) The building-block approach used in
construction of the 8505A iy also used in the ar-
rangement of the manual. Chapter A is divided
into six sections containing information pertaining
to the entire 8505A. This includes specifications,
operating instructions, performance tests, ad-

justments, and sufficient theory and troubleshoot-

ing data to enable you to isolate a malfunction to a
particular one of the three major assemblies.

Al-3, Chapters B, C, and D each cover one
major assembly: Chapter B, the RF
Source/Converter Assembly Al; Chapter C, the
Frequency Control Assembly A2; and Chapter D,
the Signal Processor Assembly A3. Each of these
three chapters is divided into three sections con-
taining general information about the assembly, a
complete parts list for the assembly, the assembly
theory of operation and schematic diagrams, and
sufficient data for isolation of a failure within the
assembly to the malfunctioning stage or compo-
nent.

A1-4. DESCRIPTION

Al-5. The 8505A Network Analyzer measures
network performance in the frequency range of
500 kHz to 1300 MHz. Three test input ports, A,
B. and R, each provide 100 dB of dynamic range.
The three test inputs are electrically identical,
with R used as the reference for ratio measure-
ments. A front-panel adjustabie “‘line stretcher,”
with an associated readout in meters and cen-
timeters, enables the electrical length of the R

input to be changed to match the clectrical Jength
of the test input. This feature is used to compen-
sate for differences in test cable lengths, and to
measure the electrical length of a network under
test.

Al-6. Any one of the three test mmputs, or the
ratio of A/R or B/R, can be sclected for presenta-
tion on one or both of two identical but indepen-
dent display channels: CHANNEL 1 and
CHANNEL 2. These two ¢channcls each display
signal magnitude, phase, deviation from lincar
phase, and group delay of the under-test device’s
transmission or reflection characteristics. A selec-
tor switch enables all of these characteristics ex-
cept group delay to be displayed in either rectan-
gular or polar coordinates. Group delay is dis-
played in rectangular coordinates only. Digital
readouts of the displayedicharacteristics are also
provided on the 8505A.

Al1-7. The 8305A’s internal signal source pro-
vides scven selectable test signal modes:
logarithmic full-range sweep, linear full-range
sweep, linear expanded sweep (selected start/stop
end points) No. 1, Jinear expanded sweep No. 2,
linear cxpanded sweeps No. 1'and No. 2 alter-
nately displayed on display channels 1 and 2 re-
spectively, CW =AF, and CW. Logarithmic full-
range and linear full-range swept signals are pro-
vided in three selectable ranges: 500 kHz to 13
MHz, 500 kHz to 130 MHz, and 500 kHz to 1300
MH:z.

A1-8.  The Hewlett-Packard Interface Bus (HP-IB)
sllows hoth the Frequency Control and the Signal
Processor of the 8505A to elther receive instruc-
tions from or send data to a remote controller. The
Learn Mode of the HP-IB enables the controller to
store or "learn' the statc of the 8505A manually-
set front-panel controls so it can recall this infor-
mation as needed,

Al-1
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A9, The three major assemblies (A1, A2, and
A3} of the 8505A are contained in two chassis
units, stucked one on top of the other and mechan-
ically locked together. The lower unit contains the
RE Source/Converter Assembly (A1) and the Fre-
quency Control Assembly (A2). The top unif.con-
taing the Signal Processor Assembly (A3) and ifs
associuted CRT display. Cach unit has its own ac
power input receptacle and de power supplies.

A1-10, INSTRUMENTS COVERED BY THE
MANUAL

Al-11. Attached to the upper and lower units of
the instrument are two identical scrial number
plates, both inscribed with the same serial number.
As shown in Figure AI-2, the serial number is in
twa parts. The first four digits and 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 o change is made
to the instrument, The suffix, however, is assigned
secquentially and is different for each instrument.
The contents of this manual apply to instruments
with the serial number prefix(cs) lsted under
SERIAL NUMBERS on the title page.

SERIAL NUMBER

r "
PREFIX  SUFFIX

v . A,
i N T x

_SER1806A00S72
@)OPT 001 005 007 @
g HEWLETT + PACKARD |

MADE IN USA

Figure A1-2. Serial Number Plate

A-12.  Qccasionally the manual will be accomp-
anied by a vellow Manual Changes supplement,
The Manual Changes supplement contains changes
that have not yet been incorporated in the manual,
A box in the upper right corner of the Manual
Changes supplement identifics the affected manual
by part number and print date. The supplement
also identifies Lhe serial numbers or serial number
prefixes of instruments affected by it.

Al-2

Model 8505A

Al-13. The Manual Changes supplement (when
there is ong) is available for updating manuals al-
ready shipped from the factory. To obtain the
latest Manual Changes supplement, contact your
nearest Hewlett-Packard office.

A1-14. SAFETY CONSIDERATIONS

A1-15. General

Al-16. This is a Safety Class I instrument. This
instrument has been designed and tested accord-
ing to International Safety Requirements for Elec-
tronic Measuring Apparatus.

A1-17, Safety Symbols

Instruction manual symbol: the ap-

A paratus will be marked with this sym-
bol when it is necessary for the user to
refer to the instruction manual in
order to protect the apparatus against
damage.

Indicates dangerous voltages.

Earth terminal (sometimes used in
manual to indicate circuit connected
to grounded chassis).

The WARNING sign denotes a

hazard. It calls attention to a
procedure, practice, or the
like, which, if not correctly per-
formed or adhered to, could
result in injury or loss of life.
Do not proceed beyond a
WARNING sign until the indi-
cated conditions are fully un-
derstood and met.

] The CAUTION sign denotes a
m hazard. It calls attention to an
operating procedure, practice,
or the like, which, if not cor-
rectly performed or adhered
to, could result in damage to
or destruction of part or all of
the equipment. Do not pro-
ceed beyond a CAUTION sign
until the indicated conditions
are fully understood and met.
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A1-18. Operation

E CAUTION

BEFORE APPLYING POWER make
sure the instrument’s TWO ac inputs
are set for the available ac line vol-
tage, that the correct fuses are instal-
led, and that all normal safety precau-
tions have been taken.

A1-19, Service

Al1-20.  Although the instrument has been de-
signed in accordance with international safety
standards. the information, cautions, and warn-
ings in this manual must be followed to ensure safe
operation and to keep the instrument safe, SER-
VICE AND ADJUSTMENTS SHOULD BE
PERFORMED ONLY BY QUALIFIED SER-
VICE PERSONNEIL..

Al-21. Adjustment or repair of the opened in-
strument with the ac power connected should be
avoided as much as possible and, when unavoida-
ble, should be performed only by a skilied person
who knows the hazard imvolved.

Al1-22. Capacitors inside the instrument may
still be charged even though the mstrument has
been disconnected from its source of supply.

Al1-23 Mauke sure only fuses of the required cur-
rent rating and type (normal blow, time delay,
cte.) are used for replacement. Fuse requirements
are indicated on the instrument’s rear panels. Do
not use repaired fuses or short-circuit fuse hol-
ders,

Al-24. Whenever it is likely that the protection
hus been impaired, make the instrument inopera-
tive and secure it against any unintended opera-

tion.
WARNING

If this instrument is to be energized
through an auto-transformer (for vol-
tage reduction), make sure the com-
mon terminal is connected to the
earthed pole of the power source.

BEFORE SWITCHING ON THE IN-
STRUMENT, the protective earth ter-

CGreneral Information

minals of the instrument must be
connected to the protective conduc-
tor of the (mains) power cord. The
mains plug shall only be inserted ina
socket outiet provided with protec-
tive earth contact. The protection ac-
tion must not be negated by using an
extension cord (power cable) without
a protective grounding conductor.
Grounding one conductor of a two-
conductor outlet is not sufficient pro-
tection,

Any interruption of the protective
(grounding) conductor, inside or out-
side the instrument, or disconnection
of the protective earth terminal is
likely to make this instrument
dangerous. Intentional interruption
of the earth ground is prohibited,
Whenever it is likely that the protec-
tion has been impaired, the instru-
ment must be secured against any
unintended operation.

Servicing this instrument often re-
quires that you work with the
instrument’s protective covers re-
moved and with ac power connected.
Be very careful; the epergy at many
points in the instrument may, if con-
tacted, cause personal injury.

WARNING I

At the top left rear of the Signal Pro-
cessor Assembly A3, underthe top
cover, there is a two-position
NORM/BY-PASS switch. When this
switchis setto NORM, the front-panel
LINE ON/OFF switch controls the
primary power into the entire 8505A.
When it is set to BY-PASS, however,
only the lower unit (Source/Converter
and Frequency Control Assemblies)
is affected by operation of the LINE
switch, the Processor Assembly will
have power applied to it as long as the
line cord (power cable) is connected
to an ac source regardless ofthe pos-
ition of the LINE switch. DO NOT as-
sume there are no dangerous vol-
tages present in the Signal Processor
Assembly until you have checked the
position of the NORM/BY-PASS
switch,

AT-3
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A1-25. SPECIFICATIONS

Al-26.  Operating specifications for the 8505A
Network Analy zer arc listed in Table Al-1. These
are the performance standards the instrument is
tested against. A list of typical operating charac-
teristics s provided in Table Al-2. They are in-
cluded as additional information only; they are not
specifications and performance to them is not
suaranteed.

A1-27. OPTIONAL 8505A EQUIPMENT
A1-23. Option 005 Phase Lock

Al1-29. Option 005 provides the capability for
phase-locking the HP 8505A to an external stable
signal source such as the HP 8660A/C Synthesized
Signal Generator or HP 8640A/B Signal Generator.
When phase-locked, the residual FM of the system
approaches that of the external signal source. This
system is useful in making very narrow band meas-
urements. See Chapter E for further information,

A-30. Option 007 Labeling Interface

Al-31. Option 007 provides the capability to ob-
tain data  from the 8505A to 8501A. Data ob-
tuined from the &305A includes front-panel con-
trol settings, frequency, and Chanpel 1 and 2
marker measurement information. The 8501 A pro-
cesses this data and displays it on the 8505A CRT
as labels and graphics. S8ee Chapter F for further
information.

A1-32. Option 907 Front Handles Kit

Al1-33. Option 207 consists of four front handles,
two for each 8505A chassis unit, and the necessary
hardware for attaching the handles. The kit part
number is HP 5061-0089. See Figure A2-2.

A1-34. Option 908 Rack Flange Kit

Al1-35. Option 908 contains the flanges and hard-
ware required to mount the 8505A in an equip-
ment rack with 482.6 mm (19 inches) horizontal
spacing. The kit part number is HP 5061-0077. See
Figure A2.2,

Model 8505A

A1-36. Option 209 Rack Flange/Front Handle Kit

Al1-37. Option 909 consists of one Option 907
Front Handle Kit and one Option 908 Rack Flange
Kit. (See above.) The kit part number is HP 5061-
0083. See Figure A2-2.

A1-38. Option 910 Additional 8505A Manual

Al1-39. Optien 910 provides an additional 8505A
Operating and Service Manual.

A140. ACCESSORIES SUPPLIED

Al-41. Accessories supplied with 8505A are;

Table of Accessories

Accessory HP Part Number

08505-60021
10631D
10631B
8120-2231 or

Interconnect Cable
HP-IB Cable (0.5 metex)
HP-1B Cable (2 meter)
*One Y-Type AC Power
Cable

Two AC Power Cables
Two AC Power Cables
Two AC Power Cables
Two AC Power Cables

3120-1351 or

8120-1369 or

8120-1689 or

8120-0698

One 8et Smith and Log 08505-80154
Chart CRT Overlays

One 8505A Operating
Instructions Sheet

One 12-Pin (Dual 6-Pin)
Extender Board

Two 30-Fin (Dual 15-Fin)
Extender Board

One 36-Pin (Dual 18-Fin)

. Extender Board

One 50-Pin (Dual 25-Pin)
Extender Board

08505-90074
08505-60109
08505-60041
08505-60042

08505-60108

*Power ¢able supplied depends on configuration of ac power
receptacle at user's location. Y-type cable eonneects to both
top and bottom units of 8505A,
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Table AI-1. 85054 Network Analvzer Specifications (1 of 3)

SOURCE
FREQUENCY CHARACTERISTICS

Frequency Range: 500 kHz to 1.3 GHz in three
ranges; 500 kHz to 13 MHz, 500 kHz to 130
MHz and 500 kHz to 1.3 GHz.

Swept Frequency Accuracy: +1% of range for
linear sweep,

CW Frequency Accuracy: 2 counts +time-base
accuracy,

Freguency Stahility: better than +0.01% of reading
+0.01% of frequency range over 10 minutes
after warm up.

FREQUENCY COUNTER CHARACTERISTICS
Frequency counter measurements are made at any
one of five continuously variable marker positions
without interrupting the swept RF signal,

Accuracy:
Counter: *2 counts ttime-base accuracy,

Marker Frequency: £0,002% of scan width
*counter accuracy.

Time Base Accuracy: =5 ppm =1 ppm/°C £3
ppm/90 days

OUTPUT CHARACTERISTICS

Power:
Range: +10 dBm to —72 dBm,

Accuracy:
Attenuator: 1.5 dB over 70 4B range.

Vernier: =1 dB

Levelling: 0.5 dB from 500 kHz to 1.3
GHz,

- Impedance: 50£2; 216 dB return loss at —10 dBm
output level (<{1.38 SWR).

+ Spectral Purity:
Residual FM:

Frequency

Range {MHz) | 0.5 to 13| 0.5 to 130 | 0.5 to 1300

Residual FM

{Hz rms) 20 Hz 200 Hz 2 kHz

20 Hz —
1 kHz

20 Hz —
1 kHez

Measurement
Bandwidth

20 Hz —
10 kHz

Harmonics: >>25 dB below main signal at +10
dBm output level. Typically 40 dB below
main signal at —12 dB setting of vernier.

Sub-harmonics and Spurious Signals: Below
—50 dBm at +10 dBm output level.

RECEIVER

FREQUENCY RANGE
500 kHz to 1.3 GHz,

INPUT CHARACTERISTICS
Input Channels: Three channels (R, A, and B) with
100 dB dynamic range.

Maximum Input Level (Selectable}: —10 dBm or
—30 dBm input level.

Noise (10 kHz BW): —110 dBm from 10 to 1300
MHz; —~100 dBm from 2 to 10 MHz; —95 dBm
from 0.5 to 2 MHz. Typically, —120 dBm using
the —30 dBm input level position and 1 kHz BW,

Impedance: 502: 2220 dB return loss (<1.22 SWR).
Typically >26 dB return loss (<{1.11 SWR).

MAGNITUDE CHARACTERISTICS
Frequency Response:
Absolute (A, B, R):

+2,0 dB T T T TT7 T

+'|.OdB: Hljt ] } V- :r_-_L .
0.0Fn
~1.0dB l

A .F.l '

1
{ T " | Tyoical 11T 7
i

—-2.0¢dB811L

1.0 100

Frequency {MHz)

Ratio {A/R, B/R}: +0.3 dB from 0,5 MHz to
1.3 GHz.

+0.4 dB [T T

+0.2dB

0.0 ﬁ
—0.2 g8

—0.4 dpl—

Frequency {MHz)

Dynamic Accuracy:
+0.01 dB/dB from —20 to —40 dBm.
+ 0,2 dB from —10 to —50 dBm.

.5 dB from —50 to —70 dBm,

dB from --70 to —90 dBm,

dB from —90 to —100 dBm.,

dB from —100 to —-110 dBm.

4+
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1+
w
o

Uncertainity (dB)
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Table AI-1. 85054 Network Analyzer Specifications (2 of 3)

Magnitude Ungertainity

0.001 ¢Bf =

T

Uncertainity {degl

Crosstalk Error Limits: (100 dB isolation between
inputs.)

g o
Any Other Input
! .

Phase Ungertainity

Measurement Channel Input Level in dBm
Reference Offset:
Range: £199.9 dB.
Accuracy: £0.03 dB *0.003 dB/dB of offset.

Resolution:
Marker Measurement: 0.01 dB over any <10
dB range: 0.1 dB for 2210 dB range.

CRT Display: 0.1 dB to 20 dB/divisien in 1,
2, 5 sequence.

PHASE CHARACTERISTICS

Frequency Response: +3° from 500 kHz to
750 MHz. +5° from 750 MHz to 1.3 GHz.

L W AR A

—L T B W 1 T ¥ —

T e e~

£ Rl P T
1.0 14 100

Frequency {MHz}

Range: *180°,

Accuracy: £0.01°/degree for +170°
+0,01°/degree +0.5° for £180°

Dynamic Accuracy (in 10 kHz Bandwidth):
+0.02°/dB from —20 to —40 dBm.
+0.5° from —10 to —50 dBm.
+1° from —50 to —70 dBm.

+ 3% from —70 to —90 dBm.

50 =70
Input Level in dBm

Crosstatk: See amplitude crosstalk specifications.

Referance Offset:
Range: ¥1700 degrees.

Accuracy: £0.3° £0.5% of offset.

Resolution: .
Marker Measurement: 0.1° over <100° range
and 1° for 2100° range.

CRT Display: 1° to 180° per division in & steps.

POLAR CHARACTERISTICS
Frequency Response, Dynamic Response, Reference
Offset and Marker Measurement specifications are
the same as magnitude and phase characteristics.

CRT Display Accuracy: Actual value is within less
than a 3 mm circle of the displayed value.

Tracking Between dB Offset Controls and Polar Full
switch positions: <0.2 dB,

CRT Display Resolution: Magnitude graticules at

20% of full scale spacing; phase graticules at
10° increments around unit circle.

DELAY CHARACTERISTICS
Frequency Response: =1 ns from 500 kHz to 1.3 GHz
Delay Accuracy’: 3% of reading +3 units.
(Units = | nsec for 0.5 to 1300 MHz range, 10
nsec for 0.5 to 130 MHz range, and 100 nsec for
0.5 to 13 MHz range.)

Range, Resolution and Aperture®

Frequency

Range (VIHz) 0.5 to 130

0.5 t0 13 0.5 to 1300

Range 0to80us|Oto8us |0 to8O00ns

Resolution
CRT:
Marker:
Marker over
limited Range:

1 ns
1 ns

10 ns
10 ns

100 ns
100 ns

0.1 ns
(<10 ns)

10 ns
(<1 us)

[ as
(=100 ns)

Aperture? 7 kHz 20 kHz 200 kHz

Reference Offset:
Range: £1999 units.

Accuracy: 0.3 units 20.3% of offset.
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Table Al-1. 835034 Network Analyzer Specifications (3 of 3)

ELECTRICAL LENGTH/REF. PLANE EXTEN- Accuracy: *£39% of reading £1% of renge,

SION CHARACTERISTICS
Calibrated Electrical Length: Reselution: 10°
Range and Resolution:”

Vernier Range: Continuously variable over =10°
range.

Frequency

Range (MH:z) 0.5t0 13| 0.5to 130| 0.5 to 1300

x| *19.9m 11,99 m 199 cm

Range Accuracy: *3% of reading t] 0% /sean,
fim

x10( 100 m 110 m

xl 10 ¢m 1 em 0.1 cm

Phase Compensation Linearity: < £0.2% of
rhase slope inserted.

Resolution

x10 | m 1} cm 1 ¢m

Rimensions: 426 mm wide, 279 mn high, 553 mm

+3 Units may be calibrated out. degp (16-3/4 in. x 11 in. x-21.3/4 in,),

Typical measurement Aperture using lincar FM
muodulation technique,

VYernier provides continuous adjustment of
electrical length,

Weight:
Net, 36 kg (846 1b)
Shipping, 48 kg (106 Ib)

Table Al-2. Typical Operating Characteristics (1 of 2)

SOURCE Typical CW Noise {S5B in T Hz BW}):

Swept Frequency Resolution: (Vernjers provide con-
tinuous frequency adjustment,) Frequency

Range {MHz} 0.5 10 130 0.5 to 1300

Fregquency

Range (VIHz) 051013} 0.51to 130| 0.5 to 1300 dB below

carrier a5 100

Start/Stop 10 kHx 100 kHz I MHz

Frequency offset

from carrier 150 kH:z

100 kHz
10 kHz

cw 10 kHz
tAF 1 kHz

1 MH=z
100 Kz

SOURCE
General Characteristics:

cw OO0 Hz I k= 10 kHx

Frequency Counter Resolution: (Least Significant

digit)

Frequency
Range (MHz)

0.5 to 130

0.5 to 1300

10 ms
Sweep Time

100 kHz

1 MHz

100 ms
Sweep Time

10 kHe

100 kHz

=1 second
Sweep Time

I kHe

10 kHz

Sweep Modes: Lincar Full, Log Full, Start/Stop 1,
Start/Stop 2, Alternate, CW *AF, and CW.

Sweep Times: 10 ms to 100 seconds in decade range
with vernicer adjustment or manual sweep uging
VErnier.

Trigger Modes: Auto, ling sync., single scan or exter-
nal syne, up to 50 kHz rate with 22 Vpp and =1
s trigger signal.

RF Output Connector: Tvpe N Fermale.
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Table A1-2. Typical QOperating Characteristics (2 of 2)

RECEIVER

Input Damage Level: +20 dBm or =50 Vdc.

Full Scale Polar Magnitude Range: 1 to 0.01ina 1,
0.5, 0.2 sequence,

Electrical Length Linearity: A¢d =0.5% x 1.2f
(MHz) x 1 {meters)

Linear Phase Substitution (degrees/scan):

Range: #1700 per scan with 0° offset.
+d,7 Use ‘
scan width (MHe)

Ti4dkm
scan width (MILz)

Magnitude Offset
Typical Maximum Offsct between —10 and —30
dBm Input Level Position: £0.2 4B
(excluding dynamic accuracy).

Typieal Maximum Offset between 10 kHz and
1 kHz BW Positions: £0.2 dB
{exluding dynamic accuracy).

Phase Offset
Typical Maximum Offset between —10V and
—30 dBm Input Level Position: = 2.0
(excluding dynamic accuracy).

Typical Maximum Qffset between 10 kHz and
| kHz BW Position: =t 3°
{excluding dynamic accuracy).

General Characteristics:
RF Input Connectors: Type N Female,

CRT Reference Position: Reference lines for
Channel 1, Channel 2, and beam center (in
Pelary may bhe independently set {o any
pesition on the CRT Display.

(Genera! Characteristics (Cont'd)

Display Bandwidth: Selectable IF bandwidths of
10 kHz and 1 kHz. A video filter position is also
provided.

CRT Background Nlumination: lumination control
provided for CRT photography.

CRT Overlays: Smith Charts (3.16, 1, 0.5,02,01
full scale), Log Charts {10 MHz, 100 MHz and
1000 MHz). HP Part No. 08505-60154,

CRT Camera Adaptor: Hewlett-Packard 197A
Option 06 camera iz a direct fit, Camera bezal
adaptor model 10375 A is required to convert
the standard 197A camera to fit the 8505A
display.

Auxiliary Qutputs:

Channel 1 and 2 Qutputs: 0,25 V/display division
with 2 k&2 source impedance.

Swaeep Output: 0,25 V/display division with 2
k&2 source impedance,

Pen Lift: DC coupled, 200 mA current sink.

Power Requirements: 100, 120, 220, or 240 Vac +5%
—10%, 50 to 60 Hz, approximately 275 watts,
(Total for Bignal Processor and Source/Converter-
Frequency Conttol uynits.)

A1-42. TEST SETS AND ACCESSORIES
AVAILABLE

Al1-43, Test sets and accessories available for
use with the B505A are listed with their specifi-
cations in Table Al-3,

Al-8

Al-44. RECOMMENDED TEST EQUIPMENT
Al-45. Equipment recommended for testing and
troubleshooting the 8505A Network Analyzer is
listed in Table Al-4. Other equipment may be
substituted for the equipment listed, providing it
meets or exceeds the critical specifications indi-
cated in the table.
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Table Al-3. Test Sets and Accessories (1 of 7)

8502A
50 {2 TRANSMISSION/REFLECTION TEST SET

85028
75 2 TRANSMISSION/REFLECTION TEST SET!

12 dB Pad

Directional
Bridge

P H
Attenuator (—§

Coupling

DC Bias/
85024 RF Schematic

Frequency Range: 500 kHz to 1.3 GHz.
Impedance: 8502A, 50 §2; 8502B, 75 Q.
Directivity: == 40 dB,

Frequency Response’:
Transmission: <+0.8 dB Magnitude and <+8° Phase.

Reflection: <*1.5 ¢B Magnitude and <*15° Phase
from 0.5 to 1300 MHz; <t10° Phase from 2 to
1300 MHz.

Port Match:
Test Port: =26 dB Return Loss from 2 to 1300
MHz (<1.12 SWR) =20 dB Return Loss from
0.5 to 2 MHz (1.22 SWR).

Test Port Open/Short Ratio: £0.75 dB Magnitude and
+6° Phase from 2 to 1000 MHz; £0.9 dB Magnitude
and +7° Phase from 1000 to 1300 MHz; =1.25 dB
Magnitude and +10° Phase from 0.5 to 2 MHz.

Reference and Reflection Port?: 25 dB Return Loss
from 2 to 1000 MHz (<1.12 SWR}; 223 dB Return
Loss 0.5 to 1300 MHz (<1.15 SWR).

Input Port® :>23 dB Return Loss (1.15 SWR).

Insertion Loss:
Input to Test Port: 13 dB.

Input to Reference Port: 19 dB.
Input to Reflection Port: 19 dB.
Maximum Operating Level: <+20 dBm.

Damage Level: >1 watt CW.

RF Attenuator Range: 0 tc 70 dB in 10-dB steps.

DC Bias Input Range: 30 V dc, £200 mA, some
degradation of R¥ specification 0.5 to 100 MHz,
500 mA maximum.

RF Connectors: 8502A, 50 2 Type N Female; 8502B
Test Port 75 2 Type N Female, all other RF connec-
tors 50 §2 Type N Female,

DC Bias Input Connector: BNC Female.

Includes: 8502B includes a 50 £ to 75 £ minimum
loss pad (11852A).

Recommended Accessory: 11851A Cable Kit:
11853A 50 £2 N Accessory Kit for 8502A.
11855A 75 £ N Accessory Kit for 8502B.

Dimensions: 101 mm wide, 61.5 mm high, 204 mm deep
(7% in, x 2-7/16 in. x 8 in.).

Weight:
Net, 1.7 kg (3-3/4 1b),
Shipping, 3.1 kg (7 1b).

! Tentative specification for 8502B.
% +degrees specified as deviation from linear phase.
% Other ports terminated in their characteristic impedance.

11851A
RF CABLE KIT

Function: Provides the necessary RF interconnections
and RF shielding required for 8505A Network Ana-
lyzer measurements when using the 8502A, 85028
Transmission Reflection Test Sets or the 11850A,
11850B Power Splitters,

Kit Includes: Three 61 cm (24 in.) 50 £ cables, phase
matched to 4° at 1.3 GHz and one 86 cm (34 in.).

Connectors: 50 {2 Type N Male.

Weight: Net 0.91 kg (2 1b). Shipping, 1.36 kg (3 Ib).
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11850A Port Match:
50 £2 POWER SPLITTER Qutput Ports: 232 dB Return Loss (<1.05 SWR).

Input Port: 2220 dB Return Loss (1.2 SWR).
11850B

75 {2 POWER SPLITTER Maximum Operating Level: <+20 dBm input.
=—85 dB

o Burn-out Level: 21 watt CW.

- RF Connectors: 118504, 50 §2 Type N Female; 11850B
S, Test Ports (3) 75 £ Type N Female, RF input 50 2

Type N Female.

11850A RF Schematic

Frequency Range: 500 kHz to 1.3 GHz. Recommended Accessory: 11851 A Cable Kit.
Frequency Response (Absolute): Input to Qutput {ncludes: 118508 includes three 50 £ to 75 £ minimum
<20.2 dP. loss pads (11852A).

Nominal Insertion Loss: 9.54 dB for 11850A; 7.78 Dimensions: 67 mm wide, 46 mm high, 67 mm deep
dB for 11850B. (2-5/8 in. x 1-7/8 in. x 2-5/8 in.).

Impedance: 11850A, 50 £2; 11850B, 75 £2. Weight: Net, 1.8 kg (4 Ib).
Shipping, 3.1 kg (7 1b)
Tracking Between Any Two Output Ports: <0.1
dB Magnitude and <<1.5° Phase, ! Tentative specification for 118508,

Lead Lengths: Up to 1,5 inches long.

11600B/116028 Frequency Ranges: DC to 2 GHz.
TRANSISTOR
FIXTURES Impedance: 50 £2 nominat,

Return Loss: >26 dB, 100 MHz to 1.0 GHz,; >21 dB
from | to 2 GHz.

Function: These units allow RF measurements to be Connectors: Hybrid APC-7 precision connections,
made on leaded transistors. Either fixture pro-
vides common emitter, base, and collector for bi- Option 001: Type N Female connectors,
polars, and common source, gate, and drain for
FET’s. Other devices also fit the fixtures (tunnel Recommended Accessory: The 11858A Rigid RF cable
diodes, diodes, etec.). Interconnect Adapter is recommended for measure-
ments using the 8503 A S-parameter Test Set,
Transistor Base Patterns:
ioctel 11600B: Accepts TO-18/T0O-72 packages. Option 003: Includes 11858A Rigid Interconnect
Will also accept any 3 or 4 lead packages with Adapter for use with 8503A.,
leads that lie on a Q.1-inch circle and whose
diameters are 0,016 to 0.019 inch.
Maximum Power: 10W including RF signals,
Viodel 11602B: Accepts TO-5/TO-12 packages.
Will also accept any 3 or 4 lead package with Weight:
leads that lie on a 0,2-inch circle and whose Net, 1.1 kg (2-3/8 1b),
diameters are 0.016 to 0,019 inch, Shipping, 1.8 kg (4 1b),

Calibration References: Included for calibration of
the transistor fixtures are two calibration Dimensions:
references; a short circuit termination and a 50 §2 44 mm wide, 152 mm high, 229 mm deep
through-section. (1-3/4 in, x 6 in, x 9 in.),




Model 8505A

General Information

Table AI-3. Test Sets and Accessories (3 of 7)

50 {} S-PARAMETER TEST SET
8503B
7502 S-PARAMETER TEST SET

Coupling

C

Directional
Bridge

Directional
Bridge

—

F 6dB
Coupling

DC Bias
8503A RF Schematic

Frequency Range: 500 kHz to 1.3 GHz.
Impedance: 50 £2.

Directivity: =40 dB.

Frequency Response:
Transmission' {821, $12): +1 dB, +12° from 0.5
to 1300 MHz.
Reflection' ($11, $22): £2 dB, £20° from 0.5 to
1300 MHz, +13° from 2 to 1300 MHz.

Port Match?:

8503A, Test Port 1 and 2: 228 dB Return Loss
from 2 to 1000 MHz; 226 dB Return Loss from
1000 to 1300 MHz (<1.11 SWR); 20 dB
Return Loss from 0.5 to 2 MHz (<1.22 SWR).

8503B, Test Port 1 and 2:- 224 dB Return Loss
from 2 to 1300 MHz; =18 dB Return Loss
from Q.5 to 2 MHz.

8503A, Test Port 1 and 2 Open/Short Ratio: <+0.75
dB Magnitude and £6° from 2 to 1000 MHz:
<0.9 dB Magnitude and +7.5" from 1000 MHz
to 1300 MHz; £1.25 dB Magnitude, £10° Phase
from 0.5 to 2 MHz

8503B, Test Port 1 and 2 Open/Short Ratio: <*0.9 dB
Magnitude and *7.57 from 2 to 1300 MHz,
<%1.25 dB Magnitude and 10 from 0.5 to 2 MHz.

Reference and Return Ports: 223 dB Return Loss
from 2 to 1000 MHz (<1.15 SWR); 220 dB
Return Loss from 0.5 to 2 MHz and 1000 to 1300
MHz (<:1.22 SWR).

RF Input Port: 220 dB Return Loss from 0.5 to 1300
MHz (1,22 SWR).

Tracking Between Refarence and Test Port 1 and 2:
Transmission’ {$21, $12):<+0.5 dB Magnitude and
<*+4°Phase.

Reflection' {$11, $22): <*0.75 dB Magnitude and
<+6° Phase,

RF Input to Test Port 1 or 2: <£1.5 dB.

Insertion Loss:
Input to Port 1 and 2:
13 dB Nominal

input to Port A, B, or R:
19 dB Nominal

Maximum Operating Level: +20 dBm
Damage Level: 1 watt CW

Connectors:
Test Ports: APC-7.

All Other RF Ports: 50 £2 Type N Female,

DC Bias Inputs: BNC Female,

DC Bias Input Range: £30 Vdc, 200 mA, some deg-
radation of RF specifications 0.5 to 100 MHz;
500 mA maximum,

Includes: Four 19 cm (7% in.) cables with Type N Male
connectors for connection to 8505A.

Recommended Accessory: 1 1857A Test Port Extension
Cables.

Power: Selection of 100, 120, 220, or 240V +5%—10%,
50 or 60 Hz., approximately 10 watts.

Dimensions: 432 mm wide, 90 mm high, 495 mm deep
(17 in. x 3% in. x 19% in.).

Weight: Net, 9.1 kg (20 Ib}. Shipping, 11.3 kg (25 ib).

'+ Degrees, specified as deviation from Linear Phase,
2 Effective Port match for ratio measurement,
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11857A/B/C*
TEST PORT EXTENSION CABLES

1118574 is 50 ohm cable with APC-7 connectors.

Function: Two precision cables extend the 8503A test
ports for convenient measurement of devices having
any two—port geometry.

Kit Includes: Two 61 cm (24 in.} cables, phase
matched to 2” at 1.3 GHz

Connectors: APC-7.

Woeight:

Net, 0.91 kg (2 1b).
Shipping, 1.36 kg (3 1b).

118678 is 75 ohm cable with Type-N 75 chm male connectors on one end and Type-N 75 ohm female connectors on the other end.
11857C iz 75 ohm cable with Type-N 75 ohm male ¢connectors on one end and GR-900 75 ohm connectors on the other end.

11608A
TRANSISTOR FIXTURE

Function: Provides the capability of completely
characterizing stripline transistors in either the
TO-51 or HPAC-200 package stvies, For special
package styles, a through-line microstrip and
bolt-in grounding structure machinable by
customer is available.

Frequency Range: DC to 12.4 GHz.
Impedance: 50 £ nominal.

Return Loss: >26 dB dc to 4 GHz; >23 dB 4.0 to
8.0 GHz;>19 dB to 12.4 GHz.

Microstrip Material: 0,03} in. polyphenylene oxide
(P.P.0.); 0.080 in. wide 50 £2 stripline,

Package Styles:
Option 001: Through-line microstrip (P.P.0O. plastic)
and bolt-in grounding structure machinable by
customer for special package styles,

Option 002: TO-51 (0.250 in, dia.),
Option 003: HPAC-200 (0.205 in. dia.).

Calibration References: Options 002 and 003 are sup-
plied with two calibration references; a short circuit

termination and a 50 § through-section,

Connectors: APC-7 Hybrid connectors. Mates with 8503 A
and 8746B S-parameter Test Units, Option 100: Type
N Female connectors,

Maximum Power: 10 W including RT signals.

Weight: Net, 0.9 kg (2 1b).
Shipping, 1.4 kg (3 1b).

Dimensions: 143 mm wide, 25 mm high, 89 mm deep
(5-5/8 in. x 1 in. x 3% in.).

T121A
AC PROBE

Function: For making signal measurements without
disturbing circuitry and for measuring voltage
transfer functions in impedance systems radicalty
different from 50 2. Furnished with 10:1 and
100:1 divider and BNC adapter.

Bandwidth (3 dB): 1 kHz to >500 MHz.
Gain: 0 dB +] dB.

Frequoency Response: | kHz to 100 MHz, £0.5 dB,
£27,

Input Impedance: 100 k&2, shunt capacitance 3 pF at 100
MHz, With 10:1 or 100:1 divider, 1 M) shunt capaci-
tance 1 pF at 100 MHz.

Output Impedance: 50 2 nominal.

Maximum Input: 300 mV rms, 100 V de.
With 10:1 divider, 3 V rms, £350 V dc.
With 100:1 divider, 30 V rms, 2350 V dc,

Power: Supplied by 8505A through PROBE PWR jacks.
Warning: The output of the 1121A is direct coupled
and has an ocutput voltage of approximately —2 to —4
V. The output must not be dc coupled or the probe
may be permanently damaged. If using the 1121A with
instruments other than the 8505A, or if an attenuator
pad is to be used at the probe output, be sure 2 block-
ing capacitor is provided. Model 10240B or equivalent
can be used.

Weight: Net, 0.7 kg (1.5 1b). Shipping 1.2 kg (2.5 Ib).
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T1852A
50 {2 to 75 £2 Minimum Loss Pad

Function: A low SWR impedance conversion is re-
guired for accurate transmission measurements of
75 {1 devices using the 8505 A Receiver (30 £2).
The Minimum Loss Pad provides a matched impe-
dance in both directions, 50 {2 to the 8505 A and
75 £1 to the device under test.

Frequency Range: DC to 1.3 GHx,
Insertion Loss: 5.7 dRB
Return Lass: =30 dB { %1.06 SWR),
Maximum Input Power: 250 mW (+24 dBm).
Gonnectors: 50 £ Type N Female to 75 £} Type N Female
Dimensions: Diameter [4 mm, length 70 mm
{9716 in, x 2-3/4 in.).
Weight: Net 0.11 kg (4 oz). Shipping, 0.26 kg (9 oz),

11853A
50 £ Type N Accessory Kit

Function: Tha 11833 A furnishes the RF components
generally required when using the 8502 A, 118504,
and 8503A (8303A requires 85032 A also) when
measuring devices having 30 £ Tvpe N connectors.
The characteristics of the components in this kit
insure high quality RF measurements for those
devices having 50 §2 Type N connecloss.

Kit Includes;
Qty. Description
1 Type M Female short circuit
I Type N Male short circuit
i Type N Male Batrel
2 Type N Female Barrel
| Storage Case
Dimensions: 254 mm wide, 64 mm high, 19] mm deep
(10 in, x 2% in, x 7% in,).
Weight: Net 0,91 kg (2 &), Shipping, 1.36 kg {3 [b).

11855A
75 §1 Type N Acgessary Kit

Function; Provides the RF connecting hardware gen-
erally required for 75 §2 Type N component
measurcments using the 85028 Reflaction/
Transmission Test Set.

Kit Includes:
Oty. Dascription

75 £2 T'ype N Male barrel.

75 £ Type N Female barrel,

75 €1 Type N Male short cizouit
75 € Type N Female short circuit
Storage Case

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10in. x 2% in. x 7% in,),
Weight: Net 0.91 kg (2 1b), Shipping, 1,36 kg (3 1b).

11804A
50 2 BNC Accessory Kit

Function: The 11854 A furnishes the RE components
generally required when using the 8502A, 118504,
and B503A (8503 A requires the 85032 A also) when
measuring devices having 50 £ BNC connectors, The
charactéristics of the components in this kit insure
high quality BF measurements for those devices
having 50 £ BNC connectors,

Kit Includes:

Oty. Dascription

Type N Male to BNC Female adapter

Type N Male to BNC Male adapter

Type N Female to BNC Male adapter

Type N Female to BNC Female adapter

BNC Male short circuit

Storage Casc

Dimensions: 254 mm wide, 64 mrm high, 191 mm deep
{10 in. x 22 in. x 72 in,). ]

Wetght: Net 1.13 kg (2% 1b). Shipping, 1.59 kg (3% 1b).

118564
750 BNC Accessory Kit
Function: Provides the BNC connecting hardware required
for test setups using the HP 85028 Transmission /Reflec
tion Test Set, the HP 85038 S5-Parameter Test Set, or
the HP 118508 Power Splitter {75-0hm) to make
measurements on devices with 7582 BNC connectors.
Kit Encludes:
Oty Description

756 Type N Male to BNC Female adapler
738 Type N Male to BNC Male adapter
7588 Type N Female to BNC Male adapter
758 Type N Female to BNC Female adapter
758 BNC Male short circuit

BNC Male 7582 termination

Storage Case

Dimensions: 168 mm wide, 114 mm deep, 51 mm high
(6-5/8in. x 4- 1/2in. x 2in.)
Weight: Net: 0.9] kg (2 1b). Shipping: 1.36 kg (3 Ib).

11858A
Rigid Interconnect Adapter

Function: Provides a rigid RF cable interconnection
(horizontal to vertical test porl orientation) between
the 8503 A S-parameter Test Set and the 116008/
116028 Transistor Fixtures and 11604A Universal
Extension {11604 A information provided in 84108
data sheet).

Connectors: APC-7

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10 in, x 2% in. x 7% in).

Weight: Net 0.91 kg (2 Ib). Shipping 1.36 kg (3 1b).
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25010A/B
8507A/B—85%01A Application PAC

Function: Provides a cassette program that supplements
the 85030A/B Application PAC, It provides faster
data transfer and incotporates the normalization and
averaging features of the 850TA.

Includes: Cassette and Operating/Programming Manual.

35030A
8507A/9830A Application PAC

350308
8507B/9828A Application PAC

acy Enhancement Program (AIM-30 or AIM-25) im-
proves measurement accuracy by remaoving mismateh,
directivity and frequency tracking errars for both
one-and two-port devices, The Verification Program
operationally checks caleulator/network analyzer
interfaces. The Basic Measurements Program makes
ihe features of Learn Mode and data printing,
plotting (with 9862A Plotter), and normalization
available to the non-programmer.

Includes:  (lasseltes and Operating/Programmers
Manual

Weight: Net 0.91 kg (2 1b). Shipping 1.36 kg (2 ib).

85032A
50 £2 Type N Calibration Kit
Fungtion: This kit is recommended for use with the
8503 A S-parameter Test Set or 8507A Automatic
Network Analyzer for measnrement of devices
having Type N RF connectors,

Kit tncludes:
Chty. Description
2 APC-7 Lo Type N Female adapter
2 APC-7 to Type N Male adapter
1 50 £2 Type N Female termination with
<1.005 SWR at 2 GHz
1 50 £ Type N Male termination with
<1.005 SWR at 2 GHz
1 Type N Female short circuit
1 Type N Male short circuit
1 Storage Case
Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10in, x 2% in, x 7% in.)

Weight: Net 1.13 kg (2% 1b). Shipping 1.59 kg (341b),

Function: Provides three casseite programs. The Accur-

850214
Verification and APC-7 Calibration Kit

Function: This kit is furnished with the 85307 A Auto-
matic Nelwork Analyzer and is used for verification
of measurement system perfoermance, 3 dB and 50
dB Pads are included for use with the 8507A’s
verification program which functionally checks all
purts of the 8507 A system, Test data on the pads
15 also provided.

Kit Includes:
Oty. Description
] APC-7 50 §2 Termination

<11.005 SWR at 2 GHz
APC-7 Short Cireut
APC-7 3 dB Pad with Test Data
APC-7 30 dB Pad with Test Data
Storage Case

Dimensions: 254 mm wide, 64.0 mm high, 19 mm
deep (101in. x 2% in, x 74 in.).

Weight: Net 0.9 kg (21b). Shipping, 1.26 kg (3 1b).

85033A
EMA Calibration Kit

Function: This kit is recommended for use with the
B503A S-parameter Test Set or 8507 A Aulomatic
Network Analyzer for measurement of devices
having SMA RF connectors,

Kit Ingludes:

Qty. Bescription

2 APC-7 to SMA Male adapter
APC-7 to SMA Female adapter
50 £ SMA Female termination
50 2 SMA Male termination
SMA Female short circuit
SMA Male short circuit
Storage Case

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10in, x 2% in, x T in.),

Weight: Net 1.13 kg (2% 1b). Shipping, 1,59 kg (3% 1b).

85036A
758 Type N Calibration Kit
Function: This calibration kit contains 758 Type N cone
nector adapters, short cireuits, and terminations. This
hardware is required for making crror— corrected meas
urements in aceuracy enhancement program (AIM) test
setups that use cquipment with 7582 Type N connectors.
Kit includes:
Qty Description
1 758 Type N Male to Type N Male adapter
1 7382 Type N Female to Type N Female adapter
| 758 Type N Male short circuit
1 7582 Type N Female short circuit
1 Type N Male 7582 termination
1 Type N Female 7552 termination
1 Storage Case
Dimensions: 168 mm wide, 114 mm deep, 51 mm high
(6-5/8in. x 4-1/2 in. x 2 in.).
Weight: Net: 0.91 kg (2 [b). Shipping: 1.36 kg (3 1n).

Al-14
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TRANSISTOR
4PARAMETERS
TO-18/T0-72
TO-5/T0h12
TO5]
HPAC 204

#305A
Metwork Analyzer

3-PARAMETERS
APC7 (50 52)
Type N (50 £2)
BNC (50 £2)

RS0ZA
50 & Transmission/
Reflection Test Set

#5028
75 2 Transmission/
Reflection Test Set

TRANSMISSION/

REFLECTIOM

MEASUREMENTS
Type N (50 &)
BNC (30 82)
Type N (75 £1)

TRANSMISSIN
MEASUREMENTS
(Only
Type N {50 £2)
BNC {50 £2)
Type N (75 £2)

[H50A
50 £2 Power Splitter

118508
75§t Power Splitter

#£503A
50 12 5-Parameter
Test Set

116001
Transister Fixture

116028
Transistor Fixture

| 1608A Option 002
Stripline Trangistor
Fixturse

11608A Option 003
Stripline Transistor
Fixlure

[T8S 1A
RF Cable Kit

FTR52A
508 o758
Minimum Loss Pad

11833A
508 Type N
Accessory Kit

11854A
50 BNC
Accessory Kit

11855A
758 Type N
Accessory Kit

11857A
Test Port Extansion
Cahles

[{H58A
Rigid [nterconnect
Adapter

H5032A
508 Type N
Calibrution Kit
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Model 8505A,

Instrument

Recommended
Model

Critical Specifications

Electronte Counter

Power Meter and
Sensor

Spectrum Analyzer

Oscilloscope

Digital Voltmeter,
AC/DC

AM-FM Signal
Generator

Frequency Meter

Function
Generator

RMS Voltmeter

Dauble Balanced
Mixer

40 dB Low Noise
Amplifier

AC Probe

Coaxial Step
Attenuator

HP 53404

HP 435A/8482A/
8434 A or

HP 436A/8482A/
B484A

HP 141T/8552B/
5533B/8555A

HP 180C/1801A/
1820A/1804A

HP 3490A

HP 8640A/B

HP 5210A

HP 3310A

HP 3400A

HP 10514A

HP 08640-60506

HP 1121A

HF 8496 A

Freq Range: 400 kHz to 5.52 GHz
Accuracy: £1 count
Sensitivity: —5 dBm

Freq Range: 500 kHz to 1300 MHz
Power Range: +20 to —60 dBm
Accuracy: 0.5 dB at 1300 MHz

Freq Range: 500 kHz to 5.5 GHz
Impedance: 50 ohms

Dynamie Range: 60 dB

Frequency identification capability

Vertical Bandwidth: 20 MHz minimum
Vertical Sensitivity: 5 mV/Div
Horizontal Sweep Rate: 1 ps/Div
Channels: 4 (with 1804 A plug-in)

AC Range: 0 to 300V, 50 to 400 Hz
DC Range: 0 to 200V

Accuracy: 3%

Resolution: to 5 digits

Frequency: 5 = 500 MHz
Residual FM: < 5 Hz

Must have internal 12 kHz filter

Qutput: +1'V p-p square wave, 10 kHz and 100 kHz
Adjustable DC offset.

True RMS Response: [ mV-1V, 10 Hz to 10 MHz

Frequency Range: 7 MHz to 500 MHz

Input/Qutput Impedance: 50 ohms
Low Frequency Response: 20 +4 Hz
Noise: </ 3 dB

No substitution

Attepuation: 0 to 110 dB in 10 dB increments
Frequency: Calibrated at 30 MHz

SWR: 1.5

Connectors: Type N, male
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Recommended
Instrument Model Critical Specifications

Directional Coupler HP 778D Freq Range: 100 MHz to 1300 MHz
Dircetivity: 32 dB

3-Way Power HP [ 1850A Impedance: 50 ohms

Splitter Freq Range: 500 kHz to 1.3 GHz
Connectors: Type N, female

Freq Response: Input to output <+0.2 dB

5(+-(hm Trans- HP 2502A No substitution
rnission/Reflection
Test Set

Matched Type N HP 115851A 50-ohm double-shielded coaxial cables 61 ¢m (24 inches)
Coaxial Cables long, phase matched to 2% at 1300 MHz
(3 required)

30-0hm Termina- HE 909 A Freq Range: 500 kHz to 1.3 Gz
tion {3 required) Option 012 [mmpedance: 50 ohms

Connector: Type N, male

SWR: I 1.4

10 dB Attenuator HP 84918 Attenuation: 10 dB #0.5 dB
SWR: < 1.3

50-Ohm Fecd- HFP 10100C Connector: BNC
through
Termination

Type N Female HP 11311A
Short

BNC to Type N HP 1250-0780 Impedance: 50 ohms
Adapter
(2 required)

10 kHz Low-Pass HF 08505.60155 Impedance: 50 ohms
Filter Type: 5-pole Butterworth

I kflz Low-Pass HP 08505-60156 Impedanca: 50 ohms
Filter Type: 5-pole Butterworth

12-Pin (Dual 6 -Pin) HP 08505-60109
Extender Board
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Recommended
Instrument Model Critical Specifications

30-Pin (Dual 15- HF Q3505-60041
Pin) Fxtender
Board (2 required)

36-Pin (ual 18-Pin) | HP 08505-60042
Extender Board
(3 required)

50-Pin (Dual 25-Pin) | HP 08505-60108
Hxtender Board

182.88 em (72 HP 11500A 50-phm coaxial cable 182 8% ¢m long, terminated on
inches) Coaxial both ends with UG-21D/U type N Male connectors
Cable with Type N
Connectors

(2 required)

15.24 plus Meters 50-0ohm type RG 223/ coaxial cable with BNC
(50 plus feet) of connectors on both ends
5042 Coaxial Cable

Type N Right HP 12500176
Angie Aduapter

Type N Male-to- HP 12500778
Male Adapter

Type N Female- HP 12500777
to-Female
Adapter

Service Interconnect | HP 08505-60202
Cuble 61 ecm
(24 inches)
Sigralure Analyzer [P 5004 A No Substitute
Logic Pulser HP 546A No Subgtitute
Logic Probe HP 345A No Substitute
16-Pin IC Clip—on HP 1400-0734 Any 1C Clip

Connector
(6 required)

* P = [erformance Test; A = Adjustment: T = Troubleshooting

Al-18
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Installation

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION 1l
INSTALLATION & INCOMING INSPECTION

A2-1. INTRODUCTION

AZ-2. This section provides instructions for set-
ting up the Model 8505A Network Analyzer on a
bench orinstaliing it ina standard equipment rack.
[nformation about receiving inspection, operation
verification. operating and storage environmental
limitations, and packing requirements for re-
shipment are also included.

A2-3. RECEIVING INSPECTION

A2~ 4. Inspect the shipping container. If it or the
cushioning material is damaged, keep it until the
entire shipment has been checked for complete-
ness, and the instrument has been checked
mechanically and electricully. Check the equip-
ment received in the shipment against the shipping
manifest and equipment illustrations in Section .
Check the 8505A operation with the Incoming In-
spection Tests in paragraph A2-49. If the shipment
is incomplete, or if the equipment is damaged or
will not pass the Incoming Inspection Tests, notify
the nearest Hewlett-Packard office. If, in addition,
the shipping container is damaged or the cushion-
ing material shows signs of stress, notify the carrier
as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier's inspection. The
Hewlett-Packard office will arrange for repair or
replacement of damaged equipment without wait-
ing tor a claim scttlement.

A2-5. ENVIRONMENTAL LIMITATIONS

A2-6.  Environmental limitations for the Model
505 A Network Analyzer are:

Temperature — 0° C to +55° C Operating;
-40° C to +75% C, stored or in shipment.

Altitude (Barometric) - To 4572 metres
{15 000 feet) operating. To 15240 metres
(50 000 feet) stored or in shipment.

Humidity — To 95%. however, instrument
must be protected from temperature ex-
tremes that could cause condensation to form
in it.

A2-7. BENCH USE

A2-8.  For bench use, the two chassis units of the
8305A are locked together with the lower unit
sitting on the bench or on an 8503A 5-Parameter
Test Set. On the rear corners of each chassis unit
there are feet which allow the units to be set down
front-pancl up as long as no cables are connected
to the rear panel connectors. The bottom two feet
on the Signal Processor and display unit, and
the upper two feet on the Source/Converter
Frequency Control unit fasten together with
thumbscrews to lock the two units together at
the rear (See Figure A2-1). 1In the fronf, four
bhookshaped flanges on the top of the lower
unit engage corresponding slots in the top unit. To
fasten the two units together, proceed as follows:

4. Sct the Signal Processor on top of the
Source/Converter-Frequency Control, with
the front edge of the Signal Processor over-
lapping the front edge of the bottom unit ap-
proximately 1/4-inch.

Slide the top unit back until its front edge is
even with the front edge of the lower unit.
This should lock the fronts of the two units
together. Make sure they are locked by lifting
up on the front of the top unit.

Tighten the thumb-screws on the bottorn rear

feet of the top unit into the top rear [eet of the
bottom unit.

A2-1
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REARPANEL OF —— . BOTTOM LEFT &
TOP UNIT : REAR LOCK FOOT
OF TOP UNIT

TOP LEFT
REAR LOCK
S FOOT OF
REAR PANEL OF BOTTOM UNIT
BOTTOM UNIT -

Figure A2-]. Lock Feet, Left Side

A2-9. RACK MOUNTING mounting kit, Optien 909, includes both the

rack-mounting hardware and the front handles.
A2-10. Two rack-mounting kits are available for Parts supplied with the two kits are listed in Table
the 8505A. One, Option 908, 1s for 8505A°s that do A2-1: the manner in which these parts attach to the

not have or need front handles. The other rack 83505A is shown in Figure A2-2. ‘,

Table A2-1 Rack-Mounting Kits for 85054

Description HP Part Number Quantity

OPTION 208 (HP 5061-0077) Includes:
Rack Flange 5020-8862

Machine Screw, Pan Head, 25100193
B-37 x 0375 inch

Option 909 (FIP 5061-0083) Includes:
Handle Assembly 5060-9899

Rack Flange 5020-8874

Machine Screw, Pan Head, 2510-0194
8-32 x 0.625 inch

NOTE

Rack-mounting kits and other options are shipped with the instrument as part of
the original order only; they are not supplied separately. If you already have an
8605A and want to add the optional equipment, order the kit, assemblies, attach-
ing hardware or other materials you need by their HP Part Numbers, rather than
by option number, from your nearest HP office,
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Installation

QOPTION 908

RACK MOUNTING KIT
WITHOUT FRONT
HANDLES

(HP 5061-0077)

RACK FLANGE
HP 5020-8862
Attach 2 on each

PAN HEAD
Machine Screw
8-32 x 0.378"

HP 2510-0193

b places on each
side of instrument,

OPTION 909
RACK MOUNTING KIT
WITH FRONT
HANDLES

(HP 5061-0083)

RACK FLANGE
HP 5020-8874
(2 places un each

PAN HEAD
Machine Screw
§-32 x 0,625

HP 2510-0194

G places on each
side of instrument,

side of instrument, \

side of instrument).

SIDE TRIM STRIP
HF 5001.0438

FLANGE

\R""-\-\
LEFT SIDE OF ™
INSTRUMENT

*FLAT HEAD
Machine Screw
8-372 % 03757
HP 2510-0195

¥ ERONT HANDLE
Trim Strip
HP 5020-8896

Remove these flat head
maching screws and
trim strips if handles
already on instrument,

|
@
¥
@
¥

LEFT SIDE DF

(2 places each side NSTRUMENT
of instrument).

REMOVE FROM

INSTRUMENT

BEFORE ATTACHING

FRONT OF
INSTRUMENT

FRONT OF
INSTRUMENT

- .

*FRONT HANDLE ASSEMBLY
HP 5060-9899

* THESE ITEMS SUPPLIED WITH
OPTION 907 (FRONT HANDLES
KIT), !FINSTRUMENT ALREADY
HAS FRONT HANDLES, GRDER
JUST THE PAN HEAD MACHINE
SCREWS (2510.0194) AND
FLANGES (5020-8874).

Figure A2-2. Attaching Rack Mounting Hardware and Handles
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A2-11. PRE-OPERATION SET UP

A2-12, Power Requirements

A2-13. The Model 8505A requires a power
source of 100, 120, 220, or 240 Vac, +53% —10%,
50 to 60 Hz, single-phase. Power Consumption is
approximately 275 walts.

A2-14. Line Voltage and Fuse Selection

WARNING §

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
autotransformer without a protective
ground conductor. Failure to ground
the instrument properly can result in
serious personal injury or death.

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
cards correctly in both the top and
bottom units of the 8505A to adapt it
to the power source. Failure to set the
ac power inputs of the instrument for
the correct voltage level could cause
it to be severly damaged when
switched on.

A2-15, Select the line voltage and fuses in both
the top and bottom units of the 8505 A as follows:

4. Measure the ac line voltage you will be apply-
ing to the 8505A.

See Figure A2-3, At each of the instrument’s
two rcar-panel power line modules, select the

A2-4

Model 8505A

line voltage (100V, 120V, 220V, or 240V)
closest to the voltage you measured in step a.
Mote that the available line voltage must be
within +5% or —10% of the line voltage
selection as shown below. If it is not, you
must use an autotransformer between the ac
source and the 8505A.

Line Voltage Sefection

90 to 105 Vac toov
108 to 126 Vac 120V
198 to 231 Vac 220V
216 to 252 Vac 240V

Make sure the fuses in the power module fuse
holder are of the correct type and rating. Fuse
requirements for the different line voltage
selections are indicated next to the power
modules.

AZ2-16. HP-IB Address Selection

A2-17. The talk/listen address pair for the signal
processor/display is different than the tall/listen
address pair for the frequency control-source/con-
verter. The pre-set factory selected address pair for
the signal processor/display 15 Talk Address P
{Octal 120) and Listen Address @ (Octal 060): the
address pair for the frequency control-source/
converter is Talk Address 5 (Octal 123) and Listen
Address 3 (Octal 063). Before installing the HP-IB
interface assemblies, other tall/listen address pairs
shown in Table A2-2 may be selected. (The code
selected must of course be compatible with the sys-
tem.) The addresses are selected with switch S1 on
the A3A21 and A2Al16 HP-IB Buffer Assemblies.
The numbers 1 through 5 on the two buffer assem-
blies correspond to by through bg respectively in
Table A2-2, The address is selected by pressing the
desired switch to the open position. (See Figure
A2-4) The switches in Figure A2-4 are set to My

Listen Address (MLA) in the ASCII character '3"

address code {Octal 063) or to My Talk Address
(MTA) in the ASCII alpha character " 8'" (Qctal
123).

A2-18. Cable Connections

A2-19.  All cable connections to the 8505A, ex-
cept those to the device under test, are made at the
rear panels. The rear-panel conncetors and their
reference designators are shown in Figure A2-5.
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AZ-20. Power Cable

WARNING

If this instrument is to be energized
through an autotransformer, make
sure the common terminal of the au-
totransformer is connected to the
protective earth contact of the power
source outlet socket, The protective
earth terminals of the 8505A must be

Installation

connected through the protective
conductor of the power cable to the
power source outlet socket protec-
tive earth contact. This protection
must not be negated through the use
of an extension cord (power cable)
without a protective ground conduc-
tor. Any interruption of the protective
ground, inside or outside the 8505A,
can make the 8505A a dangerous
electric shock hazard,

RECEPTACLE FOR PRIMARY POWER CORD

PC SELECTOR BOARD SHOWN POSITIONED

FOR 115/120 VAC POWER LINE.

OPERATING VOLTAGE APPEARS IN MODULE WINDOW.

5

SELECTION OF OPERATING VOLTAGE

SLIDE QPEN POWER MODULE COVER DCOR
AND PUSH FUSE-PULL LEVER TO LEFT TO
REMOVE FUSE.

PULL QUT VOLTAGE-SELECTQOR PC BOARD.
POSITION PC BOARD 50 THAT VOLTAGE
NEAREST ACTUAL LINE VOLTAGE LEVEL
WiLL AFPEAR IN MODULE WINDOW. PUSH
BOARD BACK INTD ITS SLQT.

PUSH FUSE-PULL LEVER INTO ITS NORMAL
RIGHT-HAND POSITION,

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.

INSERT CORRECT FUSE IN FUSEHOLDER.

Figure A2-3. Line Volrage Selection with Power Module PC Board
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Character

Character

w0
5
@0
o
Y
3
s
<
e
D
e
Nt
[}
]
<
3
=
S
B~
A
%
<%
&
S
B

*Preset Address of Signal Processor.
**Preset Address of Frequency Control.

Installation
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AZA1651
A3AZ2151

SWITCH POSITIONS!#
LOGIC 1" —m— —me= LOGIC “@" {ON)
(OPEN) (GROUND)
NOTES

Darkened side of switch is pushed in.

Switch is shown in ASCI code "' 3" for Listen Address or ''S" for Talk Address.

LSB - Least Significant Bit; M8B - Most Significant Bit.

Fositions 6 and 7 are spares and disconnected on board.

Figure A2-4 HP-IB Address Switch
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Model 8505A

A3

HP.IR

CABLE

0.5 METRES
HPF 106310 |

A3H A3J2 A3J3

OIS G Tt

A3Ja  A3JE  AZJE A3JE  A3JY ALIT AJD

g2, S
R SLAVIGING
HEONATL

s, Mk el g
BT
"y cuifs

T T

NG EOR COMTINGGR PAOTECTION .
Vy\ﬁﬁgw-;ﬂmo; o A CINLTE <l T

AZ)4

HP-I5 TO OFHER
INSTRUMENTS

FREQ. CONTROL/SIGNAL PROCESSOR
INTERCONNECT CABLE
{HP PART NUMBER 08505-60021)
NOTE
ON 8505A NETWORK ANALYZERS HAVING SERIAL NUMBER PREFIXES 1544A AND LOWER, POSITIONS OF FRE-
OUVENCY CONTROL INTERCONNECT RECEPTACLE A3J2 AND NORMALIZER INTERCOMNECT RECEPTABLE A3 ARE
REVERSED 5Q THAT A3J2 15 LOCATED NEXT TQ HP-I8 CONNECTOR A3J11.

TEIH SAME Ty AND KATING TF FLGE, . e

AZl5

Figure A2-8, 8506A Rear Panel Connectors

A2-21.  In compliance with international safety
standards, this instrument is equipped with a three-
wire power cable. When connected to a properly in-
stalled power line outlet, this cable grounds the
8505A chassis. Figure A2-6 shows the different
kinds of mains plugs available for the power cable
supplied with the 8505A. The number shown under
cach plug is the HP part number for the 8505A
power cable with that particular kind of mains plug.

A2-22. The power cable supplied with the 8505A
is selected to bhe compatible with power line
outlet sockets in the country of destination.
If the cable you receive does not fit vour power
line qutlet sockets, refer to Figure A2-6 to deter-

AZ-8

mine which cable is the correct one. Order the
required cable by the HP Part Number shown
from the nearest Hewlett Packard office.

A2-23. Frequency Control-Signal Processor inter-
connhect Cable

A-24.  Connect the Frequency Control-Signal
Progessor cable (HP TPart No. 08305-60021) be-
tween FREQUENCY CONTROL INTER-CONN
receptacle  A3J2 and SIGNAL PROCESSOR
INTER-CONN receptacle A2J4 as shown in Fig-
ure A2-5.
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Cable Cable
HP Part Ptug Length Gable For Use
Plug Type Number Description {inthes) Colar In Country

250V
Lo 8120-1351 |  Straight*B51363A a0 Mint Gray Gireat Britain,
w il £120.1703 | 90° 90 Mint Gray Cyprus, Nigeria,
Rhodesia ,

N e \
y-1. singaporc ,
i So. Africa, [ndia

B3120-1369 Straight*NZS5198/A8C112 Australiz ,
1200696 90° New Zealand

5120-1689 1 Straight*CEE7-Y11 Mint Ciray East and West
RI120-1692 a0° Mint Gray Europe, Saudi
Arabia, United
Arab Republic
(unpolarized in
many nations)

8120-1348 | Straight*NEMAS-15P Black United States,
8120-1398 | 907 Black Canada .
8120-1754 | Straight*NEMAS-15P Black J:(i)%an (100 or
200V},
8120-1373;  Siraight*NEMAS-15P Jade Gray Mexico,
81201521 90° Jade Gray Phillippines ,
1201676 |  Straight*NEMAS3.15P Jade Gray Taiwan

#8120-2104 | Strajght*SEVIQLL Gray Switzerland
195924507
Type 12

81200698 |  Straight*NEMAG-15P

£120-1860( Straight*CEE22-VI

Part number shown for plug is industry identificr for plug only. Numbey shown for cable is HP Part
Number for complete cable including plug.
Earth Ground; L =Line;, N = Neutral

Pigure A2-6. AC Power Plug Connectors and Power Cable Part Numbers
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A2-25  Mewlett-Packard Interface Bus Cables

CAUTID!\.IF ]

Do not mate HP-IB silver and black
fasteners to each other. This device is
equipped with metric thread fasteners
(colored black). To avoid damaging the
threads, mate only with other metric
threaded devices, English threaded fast-
eners are colored silver,

Al26. When the 8505A is usced in automatic
male, und is being controlicd through the Hewleti-
Packard Interface Bus (HP-IR), the HE-IB intercon-
nect cables are ¢connected as follows, The 0.5 metre
cable (HP TO631DY is connected between A2J10
on Frequency Control and A3J11 an Signal Proces-
sor. Another HP-IB cable 1s connected in "'piggy-
back' fashion to one of the connectors and the
other end connected to the desk-top-computer,
test set, or other instrument in the system. Signal
lines in the HP-IB cables arc identified in Figure
AZ-7.

AL27, As many as 15 instruments can be con-
necled in parallel on the Hewlett-Packard Interface
bus. To achieve design performance on the bus,
proper voltage levels and timing relationships must
he maintained. If the system cable is too long or if

Model 8505A

the accumulated cable length between instruments
is too long, the data and control Hines cannot be
driven properly and the system may fail to per-
form. Thercfore, the following restrictions must be
observed;

a. With two inslruments in a system, the
cable length must not exceed three meters
(9 feet).

When more than two instruments are con-
nected on the bus, the cahle length to
gach instrumcent  cannot exceed two
meters (six feet) per unit,

The total cable length botween all units
cannot exceed 20 meters (63 fect).
A2-28. Normalizer Interconnect Cable
A2-29. When an 8501A Normalizer is used with
the B505A Network Analyzer, the Normalizer In-
terconnect Cable connects to NORMALIZER IN-
TER-CONN receptucle A3J1. Signal lines in the
Normalizer Interconncet Cable are identified in
Figurc A2-8.

AZ2-30, Test Set Interconnect Cabie

A2-31, When an 8503A or B S8-PParameter Test Sct
is used with the 8505A, the Test Set Interconnect

SIGNAL GROUND

P/ Twisted Pair with 11
P/O Twisted Pair with 10
P/O Twisted Pair with 9
P/Q Twisted Pair with 8
P/O Twisted Pair with 7
P/() Twisted Pair with 6
REN

DIOE

DIO7

D6

Di0s

Should be ground-
¢ near termina-
tion of other wire
of twisted pair

HP-1B Logic i.evels:
True (low} State <{0.8 Vde; False (high} State >+2.4 Vdc,

=
(=]

SHIELD ~m~Connacted
ATN to earth

bt
—

SRQ ground by

System
IFC Controller
NDAC

NRFD
DAV
EO1
04
DIO3
BIO2
DIO1

oo

L B R e L 0 = LI s o]

Figure A2-7. HP-1B Connectors, A2J10 and A3J11, Signals and Pin Configuration
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Cable connects to TEST SET INTER-CONN recep-
tacle A3J3, Signal lnes in the Tesl Set Intercon-
nect Cable are identified in Figure A2-9.

A2-32. Recorder Output Connections

A2-33. BNC connector receptacles A3J4 through
A3J7 furnish channel 1, channel 2, X-axis sweep,
and pen-lift outputs which can be applied to an
X-Y recorder. See Table Al-2, Auxiliary outputs,
for output signal characteristics, See Table A2-3
far outputs with various comhination of front-
panel control settings.

A2-34. Display Input Connections

AZ-35. BNC conncctor receptacles A3J8 through
A3J10 cun be used to apply signals from external
sources to the Signal Processor CRT display.
A2-36. AM Input Connection

A2-37. BNC conncetor receptacte A2J5 (AM IN-
PUT) enables an external signal to be applied to
the Source/Converter ALC control circuit to amp-

litude-modulate the RF signal.

AZ-38. External Trigger Input Connection

A2-39. BNC connector A2J6 (EXT TRIGGER)
enables the TFrequency Control sweep to be trig-
gered from an external source when the Frequency

Control assembly's front-panel TRIGGER switch
is set to EXT.

A2-40, PREPARATION FOR RESHIPMENT

A2-41. Original Packaging

AZ2-42. If you must reship the 85035A and you
have not retained the original packing materials,
the same kinds of contuiners and materials used for
the original shipment cun be obtained through the
nearest Hewlett-Packard Sales or Service ofTice,
See Figure A2-10.

AZ-43. If the instrument is being returned to
Hewlett-Packard  for servicing, attach a tag indi-
cating the serviee required, return address, instru-
ment model number {i.e., 8505A), and the instru-
ment's full serial number. Mark the container or
containers FRAGILE to ensure careful handling.

A3-44, In any correspondence, refer to the instru-
ment by madel number and ils full serial number.

Installation

A2-45, Other Packaging Materials

A2-46. The following general instructions should
be followed when repackaging with commercially
available materials:

Wrap the instrument in heavy paper or plas-
tic, If you are shipping the instrument to a
Hewlett-Packard Service office or center, atl-
tach a tag indicating the kind of service re-
gquired, return address, model number, and
full serial number.

Place the wrapped instrument in a strong
shipping  container. A double-wall carton
made of 350-pound test material is adequute.

Place enough shock-absorbing material (a
three-inch to four-inch layer) around all sides
of the instrument to provide a firm cushion
and prevent any movement of the instrument
inside the container.

Seal the shipping container or containers
carefully and mark it or them FRAGILI to
gnsurc carcful handling.

AZ2-47. INCOMING INSPECTION TEST

A2-48. Thesc procedurcs test the salient specifica-
tions of the instrument and should be used for in-
coming inspection. They functionally test all major
operating modes, and test the major specifications
of the instrument. If certification is required, use
the more lengthy procedure in Section IV, which
tests all of the detuiled specifications of the instru-
ment,

A2-49. EQUIPMENT REQUIRED

A2-50. The ecquipment required to perform the
incoming inspection is listed in Table A2-4 and
shown in Figure A2-11. H substitution is necessary
for any of the equipment, the alternate models
must meet or exceed the critical specifications.

{Text continued on page A2-19)
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Model 8505A

NORMALIZER INTERCONNECT RECEPTACLE A3)1
AS VIEWED FROM REAR OF INSTRUMENT

CHANNEE 1

) ol

&

RECT POSN 1

FILTER
CHANNEL 2

®

RECT POSN 2
FOLFOS X
POLPOSY

FILTER

NOT USED

LOFFCH 1
LOFFCH2
L NORM
BP3

DBP

X NORM

Y NORM

® O®

RECT X POS
VEW2

b
n

LPOLAR
MP (MARK PULSE)

ZMOD NORM

ZTTLNORM

@

SWALT
SPARE

g
-

Slolelolalolelaoloieleloleiel10]0)

PL (PEN LIFT)

O
L —

MNEMONICS TABLE

Mnemonic

Description

RECT POSN 1
RECT POSN 2

POL POS X
POLPOSY
LOFFCHI1
LOFFCH2

L NORM

BP3

DEP

RECT X POS
VEW?2

L POLAR
MARK PULSE
DATA MARKER
SWALT

SPARE
PL

Rectangular position, Channel |

Reclangular position, Channel 2

Display Polar Offset, X axis

Display Polar Offset, Y axis

Channel 1 on/off to Normalizer. Low = off

Channel 2 on/off to Normalizer. Low = off

Normalizer inputs enable. Low = inputs enable

Blanking Pulse 3

Display Blanking Pulse. High = blank

Rectangular X Position

Sweep voltage to +13 Vdc to Signal Processor

Low polar alternate. Low = polar display

Marker pulse to Normalizer. High = display marker

Data marker, High = display marker and measure

Sweep alternate, Signal Processor to Normalizer
High = Channel 1, Low = Channel 2

Pen lift

Figure A2-8. Normalizer — 8505A Interconnecting Signal Lines and Receptacle Terminals

A2-12

OM {DATA MARKER!}
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TEST SET INTER-CONN (A3J3)
AS VIEWED FROM REAR OF INSTRUMENT

O

V SW 2

LEV SWBLNK
LEV SWEN
LEV 3W

LOG R

TEST SET

L SNGL
LEXT1

LIN AB/R

SIGNAL PROCESSOR
ASSEMELY GROUND

MNEMONICS TABLE

Mnemonic Description

V SW 2 Sweep voltage independent of frequency or maode
LEV 5W BLNK Level sweep blanking

LEV SW EN Level sweep enable

LEY 5W Level sweep

LOG R Log magnitude of input R

TEST SET Test Set (8503 A) control line

L SNGL Low Single sweep (Return to LOCAL)

L EXT 1 External signal control line

LIN AB/R Linear ratio oulput of A or B over R

Figure A2-9, 8503A S-Parameter Test Set — 85054 Interconnecting Signal Lines and Receptacle Terminals
A2-13
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Table A2-3. Rear Panel Recorder Qutputs with Combinations of Front-Panel Settings
Channel 1 OFF MAG Aor | MAG Bor mAg p | PHASE A/R PHA%F B/R PULT} A/R
ar
MODE MAGA/R | MAGB/R DELAY A/R | DELAY B/R | POLAR B/R

Channel 2 MODE OFF

Consecutive
Sweep Number*®

Bear Panel CH1
RECORDER cHZ
OUTPUTS s5wR

Channef 2 MODE

Rear Panel CH1
RECORDER CH2
QUTPUTS SWP

Channel 2 MODE

Rear Panel CH1 Y1 Y1
RECORDER cCHz Y2 ]
QUTRUTS swp X %

Channel 2 MODE R

Rear Panel CH1 1) Y1 Y1 ¥1
RECORDER cH2 Y2 Y2 Y2 Y2
QUTPUTS swp X X X X

Channel 2 MODE PHASE A/R or DELAY A/R

Bear Panel CH1 ! Y1 V1 Y1
RECORDER cCH2 Y2 Y2 Y2 Y2
ODUTPUTS SwWP A X s X

Channel 2 MODE PHASE B/R or DELAY B/R

Rear Panel CH1 : Y1 Y1 Y1 Y1
RECORDER cH2 Y2 0 Y2 0
ODUTPUTS BSWR .4 X X X

Channel 2 MQDE POLAR A/R or POLAR B/R

Rear Panel CH) | Y2P | Y2P YZP | Y1 | Y2P | Y1 | Y2P| Y1 | ¥Y2P; Y1 { Y2P] YI1P| Y2P
RECORDER CH2Z | X2P| X2FP X3P ¢ X2p ] Xar @ Xap @ Xap| X1p | X3P
QUTPUTS SWR| X2P | X2P Hzp X X2P X X2r X xap X X2p| X1P| X2P

*Recorder outputs aye muptiplexed between channel 1 and channel 2 for certain combinations of mode and input settings, This causes the out
puts to change on alternate sweeps from channel 1 to ehannel 2. If the entries in the tzble for 1 and 2 ave the same, the ouiputs are the samdg
for euch sweep. However, if the entries are different for 1 and 2, the outputs are different for alternate sweeps,

Abbreviationy:

X = Re¢tangular X, both channels ¥2 = Rectangular ¥, channel 2
X1P = Polaxr X, channel 1 Y1F = Polar ¥, channel 1

X2F = Polap X, channel 2 Y2P w Polur Y, ¢channel 2

Y1 = Rectangular Y, channel 1 @ = Invalid Output
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(2 PLACES)

HP Part No. Description

9220-2732 FOAM PADS—TOP, CORNER: BOTTOM CORNER
9211.2729 CARTON-INNER

5021-1722 BARS-—SHIPPING, ALUMINUM

25100061 SCREW—FOR ATTACHING SHIPPING BARS
9211-2730 CARTON-QUTER

92202775 SIDE PADS, CORRUGATED CARDBOARD

NOTE: Quantities given are for two containers.

Figure A2-10. Packaging for Shipment Using Factory fackaging Materials
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Table A2-4. List of Fquipment Reguired for Incoming Inspection Test

Instrument

Critical Specifications

Recommended
Model

Electronic Counter

Power Meter and
Sensor

(- 110dB Step
Attenuator

3-Way Power
Splitter

Matched Coaxial
Cables (Set of 3)

50-Ohm Termina-
tion (3 Required)

Type-N to BNC
Adapter
(2 required)

15.24 plus Meters
(50 plus feet) of
Couxial Cable

10 dB Attenuator

Frequency Range: to 10 MHz
Accuracy: 1 count
Sensitivity: —5 dBm

Power Range: +10 to 20 dBm
Frequency Range: 0.5 to 1300 MHz
Accuracy: 20.5 dB at 1300 MHz

Attenuation: 0to 110 dBin10dB
increments

Frequency: Calibrated at 30 MHz

SWR: < 1.3

Connectors: Type N Male

Impedance:; 50 Ohms

Frequency Range: 0.5 to 1300 MHz

Connectors: Type N Female

Frequency Response: Input to output
=+0.2 dB

50-ohm double-shiclded coaxial cables
61 em (24 inches) long, phase
matched to4® at 1300 MHz

Connectors: Type N Male

Frequency Range: 0.5 — 1300 MHz
Impedance: 50 Ohms

Connectors: Type N Male

SWR: < 1.4

50-ohm type RG 223/U coaxial cable
with BNC male connectors on
both ends

Attenuation: 10 dB £0.5 dB
SWR: < 1.3

HP 5340A

HP 435A/8482A

HP 3496A

HF 11850A

HP J1851A

HP 909A
Option 012

HP 1250-0780

HP 84918
Option 010




Model 8505A
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8505A NETWORK
ANALYZER

MATCHED COAXIAL CABLES
{3 Required)

0 — 110 dB STEP
ATTENUATOR

="

50 FT COAXIAL CABLE

ELECTRONIC COUNTER

POWER
SENSOR

=,

50-OHM
TERMINATIONS

(3 Required)
[ 1

3-WAY POWER 10 dE ATTENUATOR
SPLITTER

@7 —{

TYPE-N TO BNC ADAPTERS
{2 Required)

(| 1

Figure A2-11. Equipment Required for Incoming Inspection Test
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AZ-51. FREQUENCY RANGE AND ACCURACY TEST ‘

NOTE

Allow one hour warm-up time before making the incoming
inspection.

SPECIFICATIONG:

CW Mode Accuracy = 2 counts of LSD = time-base accuracy*
Swept Frequency Accuracy: £1% of range for linear sweep
Counter Accuracy: =2 counts = time-base accuracy *

*Time-base Accuracy = 5 ppm 1 ppm/°C =3 ppm/90 days.

DESCRIPTION:

The 8505A built-in frequency counter calibration is checked against a known good elec-
tronic counter by monitoring the CW RF signal. In CW £AF mode, the FREQUENCY
READQUT is compared to the counter readout. If necessary, the CW RF signal is adjusted
to match the FREQUENCY readout. This calibrates the digital FREQUENCY readout to
the actual RF OUTPUT signal being read on the built-in counter. The START/STOP sweep
signal frequency is measured using an external counter to monitor the frequencies with
both START and STOP frequencies the same.

B505A NETWORK ANALYZER ELECTRONIC COUNTER

Hog—n—noc- l

INPUT

RF

§ P ) i
10 4B
ATTENUATOR

Figure A2-12 Frequency Accuracy Test Setup

EQUIPMENT:

Electronic Counter HP 5340A
1) dB Attenuator HP 3491B Option 010
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m A2-51, FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

PROCEDURE:
COUNTER ACCURACY
a.  Set B505A Controls as follows:
On Al Source/Converter
OUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER

On A2 Frequency Control:
RANGE MH:z

Connect equipment as shown in Figure A2-12 and set external counter resolution to
100 11z,

Set CW FREQUENCY control and VERNIER control for 10.000 MHz indication on
external Electronic Counter. The 8505A CW FREQUENCY digital display should
indicate 0010.00 MHz =0.02 MHz. (If the indication is not within tolerance, the
built-in counter i1s malfunctioning; go to troubleshooting in Chapter C.)

FREQUENCY CALIBRATION

d.  Set A2 Frequency Control WIDTH switch to CW =AF.

e. Set CW FREQUENCY to 10 MHz and set CW FREQUENCY VERNIER to 0.
Set +AF FREQUENCY to 000.0, and set =AF FREQUENCY VERNIER to 0.
Remove the front-panel window of A2 Frequency Control (Figure A2-13).

Adjust FREQUENCY CALIBRATE (.5 — 1300 MHz) screwdriver adjustment in the
middle of ex posed subpanel so the FREQ COUNTER MHz reads 10.00 MHz plus or

minus 2 counts of least significant digit (1.SD).

Reinstall the window.

SWEPT FREQUENCY ACCURACY

J. At A2 Frequency Control, set RANGE MHz switch to .5 — 1300, MODE switch to

m LIN EXPAND, WIDTH switch to START/STOP 1, and SCAN TIME SEC switch to

1—.01. Set RANGE MHz switch and START and STOP frequency as listed in Table
A2-5 below and read the frequency on the internal counter.
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A2-51. FREQUENCY RANGE AND ACCURACY TEST (Cont'd) ‘/

FREQUENCY CALIBRATE {.5 — 1300 MHz}
LOCK TAE  (RF OUTPUT FREQUENCY ADJUSTMENT) PLASTIC WINDOW LDCK TAB

© FREQWEMEY o

o MANTIMES‘G
e P T

.%fvm
&%_FLMH b

. wm TN ;.;mmm

vRANIER

MOVE LOCK TABS TO LEFT ABOUT 1/2 INCH
UNTIL THEY UNLATCH WINDGOW.

REMOVE WINDOW BY PULLING QUT ON
LOCK TAE.

Figure A2-13. Frequency Control Front-Panel Window Remouval

Table A2-5. Frequency Accuracy Table

START and STOP FREQUENCY
RANGE MHz Switch Set At Digital Readout Set At Frequency Indicated On
A2 Frequency Control A2 Frequency Control Internal Freq Counter

S 1300 1300. MHz 1300 MITz £ 13 MHz
130.0 Mz 130.0 MHz + 1.3 MHz
13.00 MHz 13.00 MHz = 0.13 MHz
0100. MHz 0100. MHz + 13 MHz
010.0 MHz 010.0 MHz + 1.3 MHz

01.00 MHz 01.00 MHz + 0.13 MHz
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A-52, POWER OUTPUT LEVELING TEST AND ABSOLUTE POWER CALIBRATION
SPECIFICATION:

Power Output Range: +10 dBm to —72 dBm

Attenuator Accuracy: =1.5 dB over the 70 dB range

Qutput Leveling: 0.5 dB from 0.5 to 1300 MHz

Output Level Vernier Accuracy: =1 dB

DESCRIPTION:

The power output is measured directly with a power meter.

The power output 1s monitored on a power meter while the frequency band 1s tuned with
CW FREQUENCY control. The highest and lowest power spots are noted and the total
difference must be less than the specification.

8505A NETWORK ANALYZER
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Figure A2-14. Power Quiput Range Test Setup

EQUIPMENT:

Power Meter HP 435A
Power Sensor HF 8482A

PROCEDURE:

POWER QUTFPUT RANGE

4. Set 8505A controls as follows:
On A] Source/Converter:

OUTPUT LEVEL dBEm
OUTPUT LEVEL Vernier

On A2 Frequency Control:
RANGE MHz
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A2-52. POWER OUTPUT LEVELING TEST AND ABSOLUTE POWER CALIBRATION Q
(Cont'd)

b. Connectequipment as shown in Figure:A2-14 and set Power Meter range to +15dBm.

¢.  Measure power output at the OUTPUT LEVEL dBm settings of +10 dBm to —20
dBm. All readings should be within £1.5 dB = tolerance of power meter. (The HP
435A/8482A power meter has an uncertainty of 0.4 dB.)

QUTPUT LEVEL VERNIER
d.  Set power meterto +15dBmrange. Set OUTPUT LEVEL dBm switchto +10dBm.

¢. Turnthe QUTPUTLEVEL dBm VERNIER from 0to — 12 dB position and the power
meter indication should change by —12dB =1 dB = tolerance of power meter used. (If
slightly out of tolerance, go to Paragraph A5-14 for adjustment.)

POWER LEVELING
f.  While watching the power meter, turn the CW FREQUENCY control through the

entire band. The total variation between the highest power and the lowest power
indication across the band should be =1 dB (or £0.5 dB).

A2-53. CROSSTALK ISOLATION AND RECEIVER NOISE FLOOR

SPECIFICATION:

Crosstalk Error Limits; > [00 dB isolation between inputs.

Noise floor in 10 kMz Bandwidth: —95 dBm (0.5 to 2 MHz)
—100 dBm (2 to 10 MHz)
—110dBm (10 to 1300 MHz)

DESCRIPTION:

'the noise floot is measured by offsetting the reference line —95 dB (0.5 to 2 MHz), —100dB
(2 to 10 MHz), and —110 dB (10 to 1300 MHz).

In the Crosstalk Isolation test, a signal of =10 dBm is applied to the "'R'" Channel input.
The "A' and "B" Channels are terminated and the signal is displayed on the CRT. The
displayed signal of Channel A" should be 100 dB below the —10 dBm level of the "R
port showing isolation between ports. The other ports are checked in the same manner.

Ba0sA NETWORK ANALYZER

TERMINATIQGNS

Figure A2-15. Crosstalk Isolation and Noise Floor Test Setup

EQUIPMENT:
50 Ohm Termination (3 required) HP 909A Option 012

A2-22
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A2-53. CROSSTALK ISOLATION AND RECEIVER NOISE FLOOR {Cont'd)
m PROCEDURE:

d. Connect equipment as shown in Figure A4-15 with the threc terminations on A, B,
and R ports.

Set 8505A Controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control;
RANGEMIIz ....... ... . ... . ..ot 0.5—13
LIN EXPAND
START/STOP 1
START FREQUENCY
STOP FREQUENCY
MARKERS

CRT Display
BANDWIDTH kHz
VIDEQ FILTER ON (in)

NOISE FLOOR FROM 0.5 to 2 MH=

c. Conncet 50-Ohm terminations to ''R'", "A'', and ""B"' ports. On Signal Processor Dis-
play, press REF LINE POSN, then adjust CH! control to place the CRT reference
trace on the center graticule line. Press REF LINE POSN again for normal operation.

At Channel 1, press DISPLAY REF, then CLR pushbutton until REL light goes out
(if it was lit). (This clears all previous offsets in R, A, and B inputs of Channel 1.)

At Channel 1, press REF OFFSET pushbuttons to obtain —95 dB offset. The CRT

trace should be below the center graticule line. This shows the noise floor below
—95 dBm.

Set Channel 1 INPUT switch to "A''. The CRT trace should be below the center
graticule ling,

Set Channel 1 INPUT switch to ""B". The CRT trace should be below the center
graticule line.
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A2-53. CROSSTALK ISOLATION AND RECEIVER NOISE FLOOR (Cont'd) .

NGISE FLOOR FROM 2 TO 10 MHz

h. Set START frequency to 02.00 MHz and STOP frequency to 10.00 MHz. At Chan-
nel 1, press DISPLAY REF, then REF QFFSET pushbuttons to obtain —100 dB
offzet. The CRT trace should be below the center graticule line. This shows the noise
floor below —100 dBm.

Set Channel 1 INPUT switch to "A'. The CRT trace should be below the center
graticule line.

Set Channel 1 INPUT switch to '"R'". The CRT trace should be below the center
graticule ling.

NOISE FLOOR FROM 10 TQ 1300 MH=

k. Sct RANGE MHz switch to .5 — 1300 MHz. Set START frequency to 0010 MHz
and STOP frequency to 1300 MHz. At Channel 1, press DISPLAY REF, then REF
OFFSET pushbuitons to obtain —110 dB offset, The CRT trace should be below the
center graticule line. This shows the noise floor below —110 dBm.

Set Channel 1 INPUT switch to ""A''. The CRT trace should be below the center
graticule line.

Set Channel 1 INPUT switch to ""B". The CRT trace should be below the center
araticule line.

CROSSTALK ISQLATION

1. Connect equipment as shown in Figure A2-15, with RF QUTPUT cable connected
to '""R" input and the two 50-Ohm terminations to "A'" and "B'"' input ports. Set
QUTIPUT LEVEL dBm switch to —10 dBm.

At Channel 1, press DISFLAY REF, then REF OFFSET pushbuttons to obtain
—110 dB of offset. Set INPUT switch to ""A'". The CRT trace should be below the
center graticule line for 100 dB of isolation.

At Channel 1, set INPUT switch to "B'" and the CRT trace should be below the
center graticule line.

Move the RF OUTPUT cable to "A' input port and connect the two 50-Ohm term-
inations to "R'' and "A'' input ports. Set INPUT switch to "R" and the CRT trace
should be below the center graticule tine for 100 dB of isolation.

At Channel 1, set INPUT switch to "A'' and the CRT trace should be below the cen-
ter graticule line.
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A2-54, MAGNITUDE DYNAMIC ACCURACY TEST
m SPECIFICATION:

.01 dB/dB from —20 to —40 dBm
.2 dB from —10 to =50 dBm

.5 dB from =350 to —70 dBm

dB from —70 to —90 dBm

dB from —90 to —100 dBm

dB from —100 to —110 dBm

Magnitude Dynamic Accuracy:

Moo i R
I+ 1+ F & I+ I+
N =

DESCRIPTION:

The signal level into the receiver is adjusted by setting the external step attenuator. The
signal trace is monitored on the CRT and deviation from the expected position of the trace
on the graticule is noted.

85054 NETWORK ANALYZER

STEP
ATTENUATOR

Figure A2-16. Dynamic Range Test Setup

EQUIPMENT:

0 — 110 dB STEP ATTENUATOR
(calibrated at"30 MHz) HP B496A

PROCEDURE:
a.  On 8505A, set the controls as follows:

On A1 Source/Converter:
OUTPUT LEVEL dBm
OQUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGE MHzZ ... oovv i S5—13
MODE e e LIN EXPAND

CW FREQUENCY




Installation Model 8505A

A2-54, MAGNITUDE DYNAMIC ACCURACY TEST (Cont'd)

On A3 Signal Processor:
Channel 1

Channel 2
Electrical Length

Display Section
BANDWIDTH KHz - 10 kHz ON (in)
REF LINE POSN Ref line to center graticule line
VIDEQ FILTER

Connect equipment as shown in Figure A2-16.

Set step attenuator to 30 dB. Press Channel 1 DISPLAY MKR, then ZRO push-
buttons until frace settles. Press CHAN 1 DISPLAY REF pushbutton. As attenuator
is stepped down, offset —10 dB/step with Channel 1 REF QFFSET pushbutton to

bring trace back to reference line within limits shown in Table A2-6. (It may be |
necessary to change CHAN 1 SCALE/DIV to a less sensitive setting if trace is off
screen.)
Repeat step ¢ with attenuator connected to "A' input and Channel 1 INPUT switch to
" 11
A

Repeat step ¢ with attenuator connected to "'B" input and Channel [ INPUT switch to
It th
B,
Table A2-6, Dynamic Accuracy Table

OFFSET from REF LINE
External Attenuator Setting Channel 1 REF OFFSET (Plus attenuator tolerance)

10 dB +20.0 dB £ 0.20dB
20dB +10.0 dB 0.1 dB
30 dB 0 dB * 0.00 dB
40 dB -10.0dB +0.1 dB
50dB —20.0dB + 0.2 dB
60 dB —30.0dB + 0.4 dB
70 dB —40.0 dB 0.6 dB
&0 dB —50.0 dB 0.8 dB
90 dB —60.0 dB 1 dB
100 dB -70.0 dB +2 dB
110 dB ~80.0 dB +4 dB




Model 8505A Instaliation

AZ255. PHASE DYNAMIC RANGE
SPECIFICATION:

Phase Dynamic Accuracy (in 10 kHz Bandwidth):
+0.02 degree/dB from —20 to —~40 dBm
+0.5 degree from —10 to —50 dBm
+1 degree from —50 to —70 dBm
=3 degrees from —70 to —90 dBm

DESCRIPTION:

A phase reference level is established on the CRT. Then the signal at the receiver I
changed through the dynamic range of the instrument and the change in phase indication is
noted.

2505 NETWORK ANALYZER
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Wl PoWERSPLITTER
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Figure A2-17. Phase Dynamic Range Test Setup

EQUIPMENT:

RF Cable Kit [IP 11851A
3-Way Power Splitter HP 11850A
Step Attenuator, 0 — 110 dB HP 8496A

PROCEDURE:
a. On B505A, set controls as follows:

On A1 Source/Converter
QUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGEMHZ ... . e i aaano - S5 —130
LIN EXPAND

SCAN TIME SEC
CW FREQUENCY
+AF FREQUENCY
MARKERS
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A2-B5. PHASE DYNAMIC RANGE (Cont'd) .

On A3 Signal Processor:
Channel 1

MODE . e e PHASE
SCALE/DIV . .. e e 1 degree

Chunnel 2

Electrical Length
MODE . e i OFF

BPisplay Section
BANDWIDTHKHz ... ... .. .. o .. 10 kHz On (in)
VIDEQ FILTER
REF LINE POSN Adjust Reference Line to CRT
center graticule line
Connect equipment as shown in Figure A2-17.

Set external step attenuator to 10 dB. If "R" OVERLOAD light comes on, adjust
OUTPUT LEVEL VERNIER to clear overload. Press Channel 1 DISPLAY MKR, then
ZRO pushbuttons to place the CRT trace on the center graticule line.

Step external step attenuator from 10 to 50 dB position. (This applies —50 dBm to
ports “A'" and ""R'".) The CRT trace should be within 0.5 degree of Reference Line.

Step the external attenuator from 50 to 70 dB position. (This applies —70 dBm to
ports "A'" and "R")) The CRT trace should be within =1 degree of Reference Line.

Step the external attenuator from 70 to 90 dB position. (This applies —90 dBm to
ports "A'" and "R".) The CRT trace should be within +3 degrees of Reference Line.

A256. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE

SPECIFICATION:
Absolute Magnitude Frequency Response: ££1.5 dB

Magnitude Tracking Frequency Response: 0.3 dB
Phase Frequency Response: <+3° from 0.5 to 750 MHz; <££53° from 750 to 1300 MHz
Group Delay Frequency Response: <=1 ns (0.5 to 1300 MHz).

DESCRIPTION:

The receiver magnitude frequency response is tested by applying the RF OUTPUT first
directly to the three individual ports. If the indication is slightly out of specifications, the
RF QUTPUT is sent through a power splitter to one of the INPUT ports and to a power
meter. The common mode power variations due to the source as indicated on the power
meter is subtracted from the variations on the CRT trace, giving a resultant variation due
only to the receiver and display section.

The receiver frequency response in ratio measurement mode may be red directly [rom the
CRT display since all common mode variations due to the source are cancelled. Also,




Model 8505A Installation

A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE {(Cont'd)

frequency response in group delay mode is read directly from the CRT trace by noting the
deviation from the center graticule reference.,

§505A NETWORK ANALYZER
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Figure A2-18. Absolute Magnitude Frequeney Response Test Setup

EQUIPMENT:
Power Meter HF 435A
Power Sensor [IP 3482A
Three-Way Power Splitter HP 11850A
50-Ohm Termination

PROCEDURE:
ABSOLUTE MAGNITUDE FREQUENCY RESPONSE
4. On 8505A, set the controls as follows:
On Al Source/Converter:
QUTPUT LEVEL dBm

OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control:

RANGEMHz .......... ... . o s 0.5 — 1300
LIN FULL

WIDTH.................ccoovn. ... START/STOP 1

NOTE

It may be necessary to make slight adjustment at 0.50 MHz of
Frequency Calibrate pot behind FREQUENCY CONTROL front
panel. (See paragraph A2-51, steps d through i.)

MARKERS
Marker |
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A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE ,‘
{Cont'd) ‘

On A3 Signal Processor:

Channel 1

CRT Display
REF LINE POSN Center Graticule Line
10 kHz On (in)

VIDEO FILTER Off (out)

Connect equipment as shown in Figure A2-18 with "R' INPUT cable connected di-
rectly to RF QUTPUT connector.

Press DISPLAY CLR, MKR, then ZRO pushbuttons. Observe the highest and lowest
point on the CRT trace between 0.5 and 1300 MHz. They should not be greater than
3 dB difference. If the CRT trace is within tolerance, go to step h and check "A"
input port. If "A" port has been checked, go to step i and check '"B'' input port.
If the CRT trace is out of tolerance, go to step d and cancel the affect of the RF
source variations to see if the receiver section is actually within tolerance.

Connect equipment as shown in Figure A2-18 with RF QUTPUT to center of Power
Splitter and one leg of power splitter to port "R'' and the other leg to Power Sensor
and Power Meter,

Set Marker 1 to the point on CRT trace that is maximum. Note Marker reading and
Power Meter reading.

Set Marker 1 to the point on CRT trace that is minimum. Adjust OUTPUT LEVEL
VERNIER and step attenuator to set Power Meter to the same indication noted in
step e.

The difference between the Marker indication noted in step e and the displayed marker
reading in step f should be =3 dB.

‘Disconnect RF Cable from "R" INPUT and connect to "A' INPUT. Set Signal Proces-
sor Channel 1 INPUT switch to A. Repeat preceding step ¢ and observe the power level
variations for "A" INPUT.

Disconnect RF Cable from "A" INPUT and connect to "'B" INPUT. Set Signal Proces-
sor Channel 1 INPUT switch to B. Repeat preceding step ¢ and observe the power level
variations for "'B" INPUT.




Model 8505A Installation

M A256. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE
{Cont'd)

B505A NETWORK ANALYZER
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Figure A2-19. Ratio Frequency Response Test Setup
EQUIPMENT:

Three-way POWER SPLITTER HP 11850A
Matched Cable Kit HP 11851A

RATIO MEASUREMENT MAGNITUDE FREQUENCY RESFONSE

j.  Connect cquipment as shown in Figure A2-19 with the power splitter connected to
"R'"."A", and "B" inputs and Power Meter disconnected from setup.

On A2 Frequency Control, set RANGE MHz switch to 0.5 — 1300 MHz position, sct
MODE to LIN FULL, WIDTH to START/STOP 1, SCAN TIME SEC to 1 - .1, and
TRIGGER to AUTO. Set MARKERS switch to 1 position and Marker 1 control to
approximately 640 MHz,

On A3 Signal Processor, set CHANNEL 1 INPUT switch to A/R, set MODE to MAG,
set SCALE/DIV switch to 0.1 dB position and set VIDEO FILTER off (out). Press
DISPLAY MEKR, then ZRO pushbutton.

On A2 Frequency Control, adjust MARKER 1 frequency control between 0.5 MHz
(left end of CRT trace) and 1300 MHz (right end of CRT trace). Note the highest and
lowest reading on the Signal Processor Channel | readout. The difference between the
highest and lowest reading (peak-to-peak variation due to frequency response) should
be =0.6 dB.

Set Signal Processor Channel 1 INPUT switch to B/R. Press DISPLAY MKR, then ZRO
pushbuttons. Repeat preceding step m.
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A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE Q
(Cont'd)

PHASE MEASUREMENT FREQUENCY RESPONSE

o, Set MODE to LIN EXPAND, WIDTH to START/STOP 1, MARKERS switch to |
position, and Marker | control to mid-position. Set START to 0000, MHz, STOP to
0750 MHz. Set Channel 1 INPUT to B/R, MODE to PHASE, and SCALE/DIV to
2 degrees.

Set FELECTRICAL LENGTH INPUT to B and MODE to LENGTH X1. Press LENGTH
pushbuttons to make the overall CRT trace as horizontal as possible. (It may be neces-
sary to press Channel [ DISPLAY MER, then ZRO to bring trace on CRT.)

Press Channe!t | DISPLAY MKR, then ZRO pushbutton to position the trace near the
center graticule line. The maximum trace deviation from the highest point to the
lowest point should be <6 degrees (3 divisions). It the reading is out of tolerance, the
power splitter tracking may be at fault. Check the power splitter tracking as follows.
Reverse the connections to the power splitter legs, then make the phase measurements
again and subtract the two rcadings. The difference in readings is the power splitter
tracking error. Correct the original phase measurements by subtracting one-half the
power splitter tracking error.

Set START to 750 MHz and STOP to 1300 MHz and repeat steps p and g for the 750
to 1300 MHz range. The trace deviation shiould be =10 degrees (5 divisions).

Repeal steps o through t for A/R measurement. Set all switches the same, except set
Channel 1 INPUT switch to A/R in step o and set ELECTRICAL LENGTH INPUT
switch to A in step p.

GROUP DELAY FREQUENCY RESPONSE

(.  On A3 Signal Processor, set Channel 1 INPUT switch to A/R, MODE switch to DLY
and set SCALE/DIV switch to 1 ns. Set Frequency Control MODE switch to LIN
UL,

Press Electrical Length DISPLAY CLR pushbutton. Press Channel 1 DISPLAY MKR
then ZRO pushbuttons to center CRT trace about center graticule line and zero
digital readout.

On A2 Frequency Control, adjust MARKER 1 frequency contrel between 0.5 and
1300 MHz and note the highest and lowest reading on the Signal Processor Channel 1
readout. The difference between the highest and the lowest reading (peak-to-peak
variation duc to frequency response) should be =72 ns.

Repeat steps t through v for B/R measurement. Set all switches the same except set
Channel 1 INPUT switch to B/R in step t.

A2-57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST
SPECIFICATION:

Phase Accuracy:
£0.01 degrees/degree for £170 degrees
(.01 degrees/depree £(0.5 degrees for £180 degrees.
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A257. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

Polar Accuracy:
Actual value is within less than a 3 mm circle of displayed value.

Electrical Length Accuracy: £3% of reading £1% of length range.

DESCRIPTION

The hysteresis loop is observed to see that the 180 degree transition occurs al preciscly +1 80
degrees and —180 degrees. The electrical length offset is checked by inscrting two phase cyles
and reading the resultant Electrical Length digital readout of 720 degrees.

B505A NETWORK ANALYZER
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Figure A2-20. Phase Accuracy Test Setup

EQUIPMENT:
3-Way Power Splitter
RF Cable Kit
Type N Female to Type N Female Adapter
50-ohm Tenmination

PROCEDURE:
PHASE ACCURACY TEST
a.  On the 8505A, set the controls as follows:

On Al Source/Converter
QUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

(On A2 Frequency Control
RANGEMHz . ... . i 0.5—130
MODE. .. . LIN EXPAND

CW FREQUENCY
+tAF FREQUENCY
SCAN TIME SEC
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A2.57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont’d} w

A2 Frequency Contro} (Cont'd)
TRIGGER
MARKERS
Marker 1

On A3 Signal Processor
Channel 1

CRT Display
BW (Bandwidth)
Video Filter

ELECTRICAL LENGTH Panel
Conncct equipment as shown in Figure A2-20 with two 24-inch matched cables con-

nected in series between Port "A'" and the 3-way power splitter.

Offset the phase trace with the Channel 1 REF OFFSET pushbuttons to place a phase w
transition to the right of midscreen as shown in Figure A2-21. &

—= P ———— e ——

o

RS i

Figure A2-21. CRT Trace of Phase Transition Figure A2-22. Hysteresis Loop of Phase Trace

d.  Set SCAN TIME SEC to MANUAL. Sweep through the transition in both forward and
reverse direction using the Manual sweep control. Note the hysteresis loop asshown in
Figure A2-22,

Adjust both CW FREQUENCY and +AF FREQUENCY to make the hysteresis loop six
divisions wide and centered on the vertical center line of CRT. (See Figure A2-22.)
NOTE

If either step f or g is out of tolerance, refer to Section V for adjust-
ment of A3A12 Phase Detector.
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A2.57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

f.  Press Channel 1 DISPLAY MKR. Center trace dot on the vertical center line at point
"A'"" on Figure A2-22 trace. The marker readout should be +180 degrees +3.3 degrees.

Center trace dot on the vertical center line at point ''B" on Figure A2-22 trace. The
Channel [ marker readout should be —180 degrees £3.3 degrees.

ELECTRICAL LENGTH LINE STRETCHER TEST

h.  Remove extra 24-inch cable and adapter and reconnect Port "A" to the three-way
power splitter through one of the matched cables.

On Frequency Control, set;
RANGE MHz

*AF FREQUENCY
CW FREQUFENCY
{read on FREQ COUNTER MHz pancl)

On Signal Processor, set:
Channel 1:

MODE. .. ... . POLAR MAG
SCALE/DIV POLAR FULL i

CRT Display;
BW (Bandwidth) 10 kHz On {in)
VIDEO FILTER Off (out)

0 {fully counterclockwise)
Press and release

On Channel 1, press DISPLAY MEKR, then ZRQ pushbuttons. Set Channel 1 MODE
Switch to POLAR PHASE, then press DISPLAY ZRO. This should place the trace dot
within 3 mm of the outside circle and zero degrees,

Press ELECTRICAL LENGTH pushbuttons to add +30 c¢m length. The trace dot
should move around the outside circle back to 0 degrees 210 degrees.

Set ELECTRICAL LENGTH MODE switch to LENGTH X1 position. Press ELECTRI-
CAL LENGTH pushbuttons to read +15 ¢m. The trace dot should be at 180 degrecs
+5 degrees. The same indication appearing on the CRT should appear on the Chan-
nel 1 digital readout.

LINEAR PHASE RANGE

n. 3¢t Channel 1 MODE to PHASE and SCALE/DIV to 90 degrees. Set ELECTRICAL
LINGTH MODE switch to PHASE X10 degrees/SCAN. Press Channel 1 DISPLAY
@ REF, then CLR and press ELECTRICAL LENGTH DISPLAY CLE.
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A2-57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST {Cont’d)

o. With ELECTRICAL LENGTH offset pushbuttons, put in +1800 degrees of electrical
fength. (The electrical length readout displays +180.) Verify that five transistions are
displayed and that the linear phase display limits over approximately the last 5%
of the trace. (See Figure A2-23, Photo A.)

+1800° A B —1800°

Y

Tl [ 1] AEERE RN
VAT AT 7
)i : i ‘

%

N

1]

LIMITING ————=] LIMITING ———=
< 5% {<90°) < 5% (< 90°)

Figure A2-23. Phase Trace with Maximum Electrical Length Added

Reduce clectrical length with LENGTH pushbuttons until the limiting section just goes
off-screen. The digital readout at ELECTRICAL LENGTH panel should be >+173
(=21730 degrees).

With ELECTRICAL LENGTH offset pushbuttons, put in —1800 degrees of electrical
Jength. (The electrical length readout displays —180.) Verify that five transitions are
displayed and that the linear phase display limits over approximately the last 5% of the
trace. {See Figure A2-23, photo B.)

Reduce electrical length with LENGTH pushbuttons until the limiting section just goes
off-screen. The digital readout at ELECTRICAL LENGTH panel should be equal to

or more negative than —173 (equal to or more negative than —1730 degrees).

LINEAR PHASE ACCURACY

s, On ELECTRICAL LENGTH panel, set MODE switch to PHASE X 10 degrees/SCAN,
set VERNIER A to zero, then press DISPLAY CLR pushbutton.

On Channel 1, set MODE switch to PHASE. Press DISPLAY REF, then CLR push-
buttons. Press MKR, then ZRO pushbuttons. Press DISPLAY REF, then REF OFF-
SET pushbuttons to place —180 degrees of offset in Channel 1.

On ELECTRICAL LENGTH panel, press LENGTH pushbutton to obtain two com-
plete phase cycles on the CRT screen. The ELECTRICAL LENGTH digital readout
should be £72 =2, corresponding to 720 degrees +20 degrees of electrical length.
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AZ2-58. GROUP DELAY ACCURACY TEST

SPECIFICATIONS:

Group Delay Accuracy: =££3% of reading £1 ns for 0.5 to 1300 MHz range, or £10 ns for
0.5 to 130 MHz range, or + 100 ns for 0.5 to 13 MHz range.

DESCRIPTION:
A 50-foot coaxial cable is measured for group delay using the phase function of the 8505A.

The group delay mode is then used to measure the 50-foot cable to obtain a direct group
delay reading,

BE05A NETWORK ANALYZER

fE
ouUTPUT

MATCHED COAXIAL
CABLES

POWER SPLITTER ™7

TEST CABLE
=60 FT, COAXIAL
CABLE

Figure A2-24. Test Setup to Megsure Group Delay of Test Cable

EQUIPMENT:
3-Way Power Splitter HP 11850A
Malched Type-N Coaxial Cables HP T1851A
Test Cable =50 foot of coaxial cable
(RG-223/u or similar)
BNC to Type-N Adapters HI* 1250-0780

PROCEDURE:

a. A coaxial cable greater than 50 feet in length 15 used as a standard in the group delay
test. Group delay of the test cable is measured with the 8505A in phase mode as
tollows:

(1) Connect the "Test Cable' in A channel between the matched cable and the
power splitter as shown in Figure A2-24.

(2} Set 8505A controls as follows:

On Al Souree/Converter;
OUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX
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A2-58. GROUP DELLAY ACCURACY TEST (Cont'd)

On A2 Frequency Control:

SCAN TIME SEC
TRIGGER

MARKERS

SCAN TIME SEC Vernier

On A3 Signal Processor:
Channel 1

Channel 2
MODE . e e e OFF

Electrical Length

Press Electrical Length DISPLAY CLR pushbutton. Set A2 Frequency Control
CW FREQUENCY and VERNIER for 700.00 MHz. Press Channel 1 DISPLAY
MKR pushbutton, then ZRO pushbutton to zero the digital readout.

On A2 Frequency Control, adjust CW FREQUENCY up in frequency until the
marker digital readout again indicates O degrees. Record frequency for use in
later calculation. (NOTE: The phase change between the two zero points is 360
degrees.)

Frequency = MHz

Calculate the group delay of the "'"Test Cable".

t = {(Phase change in degrees)
360 X (Change in Frequency in Hz)

EXAMPLE
Change in Phase 360 degrees
Change in Frequency = 713 MHz —700 MHz

13 MHz

360 degrees - 1
360 (13 X 10® Hz) 13X 10¢ Hz

77 ns

tn
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A2-58. GROUP DELAY ACCURACY TEST (Cont'd)

b.

Connect equipment as shown in Figure A2-24 with both matched cables and adapters
connected to power splitter and test cable' not connected in circuit.

On 8505 A, set controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm
QUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGEMHz ... ... . 0.5—1300
MODE . e e LIN FULL
START/STOP 1
SCANTIME SEC ... .. ... ... ... ... ... PR 1—.1
SCAN TIME VERNIER Fully clockwise
MARKERS

On A3 Signal Processor:
Channel 1

Channel 2
MODE . . e e OFF

Electrical Length

Press Blectrical Length DISPLAY CLR pushbutton.

Press Channel 1 DISPLAY REF pushbutton, then CLR pushbutton until REL light
goes ouft (if it was 1it), Then press MKR pushbutton.

Connect "Test Cable" between adapters in the A channel. The Channel 1 digital read-
out should indicate the group delay calculated for the 'Test Cable' in step a (5)
ahove £ (1 ng +3% of reading).

A2-39/A2-40
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Operating and Programming Instructions

SECTION Nl
OPERATING AND PROGRAMMING INSTRUCTIONS

A3-1. INTRODUCTION

A3-2. ‘T'his section of the manual contains instrue-
tions showing how to make lransmission and re-
fleetion measurements in both manual and auto-
matic modes.

A3-3. Included are step-by-step instructions on
munual operation supplied in Application Note 219,
as well as detailed instructions for programming
the 8505A in automalic mode from an external
controller through the Hewlett-Packard Interface
Bus (HP-1B).

A3-4, Manual Operation

A3-5. Application Note 219 is included in this
scetion Lo introduce you to the various manual op-
crating modes, and to give you a step-by-step
sequence of operalions to make specific measure-
ments on a device.,

Al-6. If you are interested in the operation of
specific controls on the 8505A, go to Figures A3-1

through A3-4. In these [ligures, the function of
cich control is described in detail.

A3-7. Remote Operation and Programming

A3-8. The HP 85035A has a remote programiing

interface using the Hewlett-Packard Interface Bus
(HP-IB). Ali measurements that can be taken by
the standard 8505A NWetwork Analyzer can be
automatically programmed and controlled re-
motely via the HP-1B. This provides a remote op-
erator with the same contral of the instrument as
does a manual {local) operator. Remote control
is maintained by a system controller (desk-top
computer, etc.) that sends commands or instruc-
tions to and receives data from the 8505A using
the HP-IB. The HP-1B is Hewlett-Packard's imple-
mentation of the IEEE Standard 488-1975. A
complete general description of the HP-IB is pro-
vided in the manual entitled "' Condensed Descrip-
tion of the Hewlett-Packard Interface Bus," HP
Part Number 59401-90030,

A3-9. Programming information for the 8505A iy
given in Paragraph A3-14 and on, Specific exam-
ples are given for HPL and BASIC languages: the
HP 9825A Desk-top Computer in HPL and the HP
9830A/B in BASIC. A table of HP-IB commands
together with sample command statements are
aiven in Table A3-1. A glossary of HP-IB lerms is
given in Table A3-7. A summary of codes (o com-
mand the 8505A is given in Tables A3-2 and A3-3.
Figure A3-5 gives the 8505A programming codes
in pictonal form. Some programming functions
require programmed time delays to allow comple-
tion of an operation, These are listed in Table A3-4.
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Operating and Programming Instructions

OUTPUT LEVEL dBm Switck and VERNIER.
Adjusts RF output signal. The signal level in dBm
Is the setting of =60 to +10 switch plus setting of
—12 to 0 dB VERNIER control. The combination
of the two controls provides a continuously vari-
able RF signal level of —72 dBm to +10 dBm.

R, A, B, and OVERLOAD Lamps. if any of these
indicators are lit, the RF input signal ievel is too
high at one or more of the input ports. The
“OVERLOAD" light alerts the operator that one
of the three other indicators is lit, Valid measure-
ments can not be taken until the overload is
cleared. Normally, an overload is corrected by re-
ducing poer output from the RF signal source,

INPUT LEVEL dBm MAX Switch. With switch in
—3( dBm position, accuracy of low-level measure-
ments is enhanced significantly. This switch also
sets overload threshold level. If imput signal ex-
ceeds switch setting (—10 dBm or —30 dBm),
OVERLOAD lamp and lamps for overloaded chan-
nels (R, A, and B) will light.

PROBE POWER Connectors (Twa). Provides +15
Vdc and -12.6 Vdc for test probe power,

B, A, and R INPUT Connector. Input Cﬂnnectﬂrs
for B, A, and R Channels.

CAUTION

Do not apply input signals greater than
+2(0 dBm or 50 Vdc to an INPUT con-
nector, Higher levels can damage the
instrument, "

0 RF OUTPUT Connector, Connects RF output of

Source/Converter Assembly to device under test,
Signal level is controlled by the two QUTPUT
LEVEL dBm controly above the connector. Fre-
quency and modulation of the RF QUTPUT signal
is selected at the Frequency Control Section.

Figure A3-1. Source/Converter Al Controls and Indicarors

A3-3/A3-4
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€) FREQUENCY MHz Readout. Indicates START

frequency for either START/STOP I or START/
STOF 2 sweep modes, center frequency in CW
+AF sweep mode, or CW frequency in single-
frequency CW mode. In CW mode, this readout
displays the builtin counter frequency measure-
ment.

START Lamp. Lights when START/STOP 1,

START/STOP 2, or ALTemate mode of opera-
tion is selected at WIDTH switch ). Lighted
START lamp indicates START frequency is being
displayed on readout.

FREQUENCY Control. Selects START fre-
quency for START/STOP mode or CW frequency
(displayed on readout above FREQUENCY con-
trol). FREQUENCY control provides coarse ad-
justment and works with VERNIER (fine tuning)
control o for precise frequency selection. In
CW mode, frequency readout o is the frequency
measurement from the built-in frequency counter.

CW Lamp. Lights when either CW ZAF or CW
mode is selected at WIDTH switch @ Lighted
CW lamp indicates CW frequency is being dis-
played on readout.

VERNIER FREQUENCY Contrgl. Operates with
coarse FREQUENCY control o to its left for
precise setting of START and CW frequency.
$mall frequency change produced by the VER-
NIER control is displayed on the readout o in
CW mode, but not in sweep modes.

FREQUENCY MHz Readout. Indicates STOP fre-
quency for START/STOP 1, START/STOP 2,
or ALTernate sweep modes, or frequency sweep
from CW center frequency in CW #AF sweep
mode. Frequency displayed on readout depends
on position of WIDTH switch @) . When WIDTH
switch @ is set to CW, this readout turns off,

STOP Lamp. Lights when START/STOP 1,
START/STOP 2 or ALTernate mode of operation
is selected at WIDTH switch @ . Lighted STOP
lamp indicates STOP frequency is being displayed
on readout,

FHEQU%_NCY Contral. Selects STOP frequency
for START/STOP mode, or frequency sweep
from CW center frequency for +AF mode for dis-

play on readout above FREQUENCY control. Pro-
vides coarse FREQUENCY adjustment and is used
with VERNIER (fine tuning) control Q for
precise frequency selection.

+F Lamp. Lights when WIDTH switch @ is set

to CW *AF position. Lighted £AF lamp indicates

frequency being displayed on readout is the se-

Jected sweep from center frequency (AF mode).

REMate Lamp. Has no function when instrument
is operated manually. When instrument is part of
an automatic system with desk-top computer in
control, a lighted REM lamp indicates 8505A Fre-
quency Control front-panel controls are ineffective
and all control is from the desk-top computer.
Local manual control can be restored by setting
TRIGGER switch @) to LOCAL.

VERNIER FREQUENCY Control. Operates with
coarse FREQUENCY control e to its left for
precise setting of STOP frequency and AF sweep
width.

OVERFLOW (FRED COUNTER MHz} Lamp.
Lights when an overflow has ocourred at frequency
counter for marker selected with MARKERS se-
lector switch . Marker overflow can be elim-
inated by setting SCAN TIME SEC switeh

to .1 — .01 position (MIN COUNTER RESOLU-
TION). After the most significant digits on read-
out are noted, SCAN TIME SEC switch @2 may
be set to a higher MARKER RESOLUTION posi-
tion and marker frequency may be fine-tuned.
Complete marker frequency can be obtained by in-
serting previously noted most significant digits in
front of the frequency readout.

FREQ COUNTER MHz Readout. Indicates fre-
quency of marker selected with MARKERS selec-
tor switch @ . Resolution of this frequency is
determined by setting of SCAN TIME SEC switch
@) . MAX COUNTER RESOLUTION positions
will usually cause readout overflow and the most
significant digits will be missing from front of
readout numbers. Most significant digits may be
inserted in front of frequency readout number to
obtain complete marker frequency number.

MARKERS Selector Switch, Has two main fun-
tions: it selects marker to be displayed on fre-
quency counter reazdout @, and it selects the




number of markers to be displayed on trace of
CRT display. 3election of position ] causes fre-
quency of marker 1 to be displayed on readout
@ and marker 1 diamond-shaped marker to be
displayed on CRT above the trace. When position
2 iz selected, diamond-shaped matker of mazker 2
is displayed on top of CRT trace and marker 1
diamond moves to a position below CRT trace,
Also, marker 2 frequency is displayed on read-
out @ This same pattern oceurs for each of
the MARKER switch’s five pesitions (1., position
5 produces five markers on the CRT). Marker 5 1s
being monitored on frequency counter and ap-
pears on the tap of CRT trace. All other markers
appear on bottom of trace.

Q0000

Marker Frequency Controls. Set position of indi-
vidual markers 1, 2, 3, 4, and 5 respectively on
CRT trace. For example, marker 2 is set by
marker 2 eontrol @ . and the frequency is read
on the FREQ COUNTER readount above the con-
trol when MARKERS selector switch () is set
to marker 2 position.

LINE QFF/ON Switch. Applies power to both

chasgsis of 8505A instrument when set to ON. A

NORM/BYPASS switch located in the Signal
Processor negates the Frequency Control LINE
switch when set to BYPASS position.

WIDTH Switch. Selects sweep mode or CW mode
of operation. START/STOF 1 and START/STOP
2 positions give two separate start-stop sweep
ranges. In START/STOP 1 position, left-hand
frequency readout is START frequency and fre-
quency on center readout is STOP frequency.
The same is true for START/STOP 2 position. In
ALT (alternate) position, the CRT trace sweeps
START/STOFP 1 and then START/STOP 2 alter-
nately, displaying both traces on CRT display. If
both Channel 1 and 2 are turned on, START/
STOP 1 frequencies are displayed at digital read-
out, If Channel 1 is turned off, Channel 2 Start
and Stop frequencies will be displayed. In CW
+AF position, trace sweeps above and below CW
center frequency. CW center frequency is dis
played on left-hand readout o and sweep
width from center frequency is displayed on
center readout o In CW position, CW fre-
quency is displayed on left readout

@ TRIGGER Switch. Selects source of sweep trig-

ger pulse. In AUTQ (automatic) position, sweep
trigger pulse is derived from internal sweep oscil-
lator and sweep system is free running. In LINE
position, sweep is triggered by powerline sine-
wave. In EXT (external) position, sweep is trig-
gered by external trigger pulse applied through
rear-parie]l EXT TRIGGER connector.

In SINGLE (single sweep) position, switch has 2
spring return to EXT position. Each time switch
is pushed to SINGLE position, z single sweep is
initiated when released, switch returns to EXT

_position. On lower side of TRIGGER switch is

a boxed “LOCAL” position (same as SINGLE).
This contrel is used when 8505A is in remote
operation being controlled by a desk-top compu-
ter and commands “GO TO LOCAL,” restoring
front-panel control. NOTE: After using this switch
for a “GO TO LOCAL” command, be sure to
switeh back to “AUTOQ for normal operation,

SCAN TIME SEC/COUNTER RESOLUTION
Switch. Sets range of sweep time. The four sweep
ranges provide sweep times between 100 sec-
onds and 0.01 second. Vernier control @ to laft
of switch allows adjustment within selected range.
Scan time setting also affects resolution of marker
readout. If marker overflow lamp lights, overflow
can be cleared as follows: SCAN TIME SEC switch
to .1 — .01 position (MINimum COUNTER
RESOLUTION). Next, note the three most signifi-
cant digits of frequency readout and then return
SCAN TIME SEC switch to a slower speed. If the
marker OVERFLOW lamp lights, the most signifi-
eant digits may be added to the left side of the
readeout number and the marker may be adjusted
for maximum resolution. When SCAN TIME SEC
switch is set to MANUAL, the VERNIER control
allows manual sweep for the frequency through
the selected start/stop frequency range.

MODE Switch. Selects logarithmiz or linear calib-
ration of display. In LOG FULL and LIN FULL
positions, entire band selected by RANGE MHz
switch is swept. In LOG FULL and LIN
FULL positions, seven markers are avajiable. The
five markers conirolled by the marker selector

plus the START and STOP markers. In LIN
EXPAND position, CRT displays trace between
START marker and STOP marker, expanded to fill
entire CRT screen.
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belects source of sweep trig-
{automatic} position, sweep
d from internal sweep oscil-
em is free running, In LINE
rigeered by powerline sine-
rnal) position, sweep is trig-
igger pulse applied through
GER connector.

¢e¢p) position, switch has a
position, Each time switch
= position, a single sweep is
sed, awitch returns to EXT
side of TRIGGER switch is
position (same as SINGLE),
when 8303A iz in remote
rolled by a desk-top compu-
‘GO TO LOCAL,” restoring
OTE: After using this switch
AL" command, be sure to
" for normal operation.

COUNTER RESOLUTION
sweap time. The four sweep
p times between 100 sec-
. Vernier control to left
strient within selected range.
b affects resolution of marker
erflow lamp lights, overflow
bws: SCAN TIME SEC switch
ion (MINimum COQUNTER
t, note the three most signifi-
cy readout and then return
tch to a slower speed. If the
lamp lights, the most signifi-
dded to the left side of the
the marker may be adjusted
ion, When SCAN TIME SEC
AL, the VERNIER contrel
for the frequency through
frequency range,

§ logarithmic or linear calib-
LOG FULL and LIN FULL
1 selected by RANGE MHz
t. In LOG FULL and LIN
n markers are available. The
led by the marker selector
and STOP markers, In LIN
RT displays trace between
TOP marker, expanded to fill

@ RANGE MHz Switch. Selects frequency range to

o

be displayed on CRT trace. Both log and linear
ranges are shown for the three switch positions.
MODE switch position determines whether
LOG or LIN range notations should be followed.

MANUAL Tuning/SCAN TIME SEC VERNIER
Control. A single control used for two different
functions. When SCAN TIME $EC switch @ is
set to MANUAL, VERNIER control allows marn-
ual sweep through selecied start/stop frequency
range. When SCAN TIME SEC switch @) s set
to scan time range, VERNIER control allows con-
tinuous adjustment through selected time range.

Figure A3-2. Frequency Control Assembly A2 Controls and Indicators,

A3-5/A3-6
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Operating and Programining Instructions

o GRT Display Screen. Displays measurement traces.

CRT graticule has both rectangular and polar
scales.

FOCUS Control. Adjusts focus of CRT trace.

INTENSITY Control. Adjusts brightness of CRT
trace,

i0 kHz BW (Bandwidth) Pushhutton. Sats. LF.
bandwidth to 10 kHz,

1 kHz BW (Bandwidth) Pushbutton. Sets [.F. banad
width to | kHz.

VIDEDO FILTER Pushbutton. Inserts smoothing
filter between signal processing output and CRT
display to remove excessive noise from displayed
signal, Scan time should be slow for maximurm f-
fectiveness, Tt provides bandwidth of approxi-
mately 30 Hz.

X POSN Control. Screwdriver adjustments moves
trace right and left on CRT. Does not affect trace
length.

SCALE Coatrol, Adjusts illumination of CRT
screen background.

TRACE Control. Screwdriver adjustment to elim-
imate tilt from horizontal trace,

CH 2 BEF LINE POSN Vertical Adjustment Con-
trol. Operates only for rectangular displays. Moves
Channel 2 zero reference line up and down,

Q CH 1 REF LINE POSN Vertical Adjustment

12

Control. Operates only for rectangular displays.
Moves Channel 1 zero reference line up and down.

REF LINE POSN/BEAM CENTER Pushbutten.
In rectangular modes, pressing the REF LINE
POSN pushbutton connects a zero reference to the
vertical axis during retrace. Therefore, both the
zero reference line and the signal trace appear to-
gether on the CRT. The reference line can be posi-
tioned anywhere on the sereen with applicable
CH | or CH 2 REF LINE POSN vertical adjust-
ment ¢ontrol, @ or

Pressing REF LINE POSN pushbutton, @ a sec-
ond time pops the pushbution out and removes
the ground, allowing operation with the reference
line blanked,

In polar mode, pressing the BEAM CENTER push-
button connects a ground (zero signal) to both the
horizontal and vertical polar axis during retrace.
Therefore, both the beam center trace and the sig-
nal trace appear together on the CRT. The refer-
ence dot is adjusted to the center of the graticule
with POLar up-down and left-right controls @
and

BEAM CENTER Horizontal POlar Adjustment
Control. Used in polar mode to move CRT beam
right or left. See @

BEAM LCENTER Vertical POlar Adjestment
Control. Used in polar mode to move CRT beam
up or down. See

Figure A3-3. Signal Processor Assembly A3 CRT Display Controls

A3-7/A3-8
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NOTE

Channel 2 controls and indicatars have
the same function as the correspand-
ing Channel 1 control or indicator.

o CHANNEL 1 Readout. Indicates either of two

major functions: reference offset value at refer-
ence position line, or marker-parameter value at
Marker frequengy relative to reference line, de-
pending on DISPLAY pushbutton @ or
pressed. Displays magnitude in dB, phase in de-
grees, and delay in nanoseconds or microgeconds,
depending on position of MODE switch

REFerence Lamp, Lights when DISPLAY REF
pushbutton is pressed.

MKR (Marker} Lamp. Lights when DISPLAY
MKR pushbutton @ is pressed.

ns (nanosecond) Lamp. This lamp or us (micro-
second) lamp o lights when MODE switch

i in DLY (group delay) position. The nj
lamyp is on in 1300 MHz frequency range only . The
us lamp lights in 130 MHz and 13 MHz range.

d8 Lamp. Lights when MODE switch @@ is set
to MAG (magnitude) or POLAR MAG (po]ar
magnitude).

RELative Lamp. Lights whenever the stored cali-
bration offset for the selected measurement is not
equal to zero,

DEGree Lamp. Lights when MODE switch

set to PHASE or POLAR PHASE, With this on,
digital display 0 indicates phase reference level
in degrees, or the phase angle at marker frequency
if the MKR lamp @) is on. (See @) REL
Lamp.)

us (microsecond) See o .

REMaote Lamp. Has no function when instrument
iz operated manually. When insttument is part of
an automatic system with calculator control, a
lighted REM Jamp indicates 85054 Signal Proces-
sor front-panel controls are ineffective and al] con-
trol is from the caleulator. Local manual control
can be restored by setting Frequency Contrel
TRIGGER switch to LOCAL.

€) oM (Centimeter) Electrical Length Lamp. Lights

when offset electrical length displayed on digital
readout @ is in centimeters.

m (Meters) Electrical Length Lamp. Lights when
offset electrical length displayed on digital readout

0 i5 1fi meters.

ELECTRICAL LENGTH Readout. Reads out elec-
trical length of offset inserted in A or B port. In
most phase measurements, both the test and refer-
ence channels must be of equal electrical length.
Electrical length is equalized by extending test (A)
of (B) port electrically until any phase shift across
swept frequency band is cancelled.

Maximum electrical length that can be added de-
pends on position of RANGE switch on Fre-
quency Control Assembly panel. In 0.5 to 1300
MHz range, maximum offset is 1.99 meters, in 0.5
to 130 MHz range, maximnum offset is 19.9 meters,
and in 05 to 13 MHz range, maximum offset is
199 meters. With MODE switch in PHASE X10
degrees/SCAN position, the maximum length off-
set is 1800 degrees.

RELative Lamp. Lights whenevey the stored cali-
bration offset for the sclected measurement is not
equal to zero.

LENGTH Pushhuttons. Add or subtract electrical
line length to A or B inputs. Electrical length is
shown on digital display

ZR0D (zero) DISPLAY Pushhutton, When pressed,
transfers reference offset from display register into
length-offset register, then zeros digital display. If
additional electrical length is added or subtracted
with LENGTH pushbuttons, it can be added to
value in length-offset register by again pressing
DISPLAY ZRO pushbutton. Again digital display
will alzo be cleared to zero.

DISPLAY CLR (clear) Pushbutton. Pressing and
holding pushbutten down longer than two seconds
clears readout register, setting all readout display
digits to zeros, Also clears length-offset regis-
ter, removing all electrical length. Pressing this
pushbutton momentarily (Jess than two seconds)
clears only display register and zeros display, but
does not clear value stored in length-offset register.
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@ INPUT Switeh. Selects input port, A or B, to be

affected by switch operations in this section of the
panel, Offset of selected port is displayed on
ELECTRICAL LENGTH readout.

When MODE switch @ is set o OFF, INPUT
switch 0 may be cycled through both A and B
positions to remove offset effect from both ports.
However, offsets stored in the A and B length-
offset registers are not cleared, but again become
operative when MODE switch is set to position
other than OFF.

MODE Switch, Turms ELECTRICAL LENGTH
section on and off, and controls range of LENGTH
pushbuttons. In OFF position, offset is removed
from selected port.

In “X1" or “X10" positions, amount of electrical
length is displayed on electrical length readout in
either em or meters. *X10™ position has ten times
the range and 1/10th the resolution of “X1” posi-
tion. In PHASE position, multiplying readout by
10 pives effective electrical length in degrees per
scan, PHASE position is useful for removing large
amounts of electrical length over narrow scan
widths,

VERNIER A Control, Allows fine adiustrnent of
electrical length of A input channel and is the ver-
nier for the four LENGTH pushbuttons

VERNIER B Control. Same as VERNIER A con-
trol @ except it is for B input.

DISPLAY MKR (Marker}) Pushbutton. When
marker is pressed, it causes digital display to indi-
cate displacement from reference line. Magnitude,
phase, or group delay of marker may be monitored
at digital display o

DISPLAY ZRO (zero) Pushbutton. When DIS-
PLAY REF pushbutton @ is pressed, selecting
reference mode, pressing DISPLAY ZRO push-
button zeros digital display without affecting off-
set of CRT trace. After zercing digital display,
additional offset may be selected with REF OFF-
Set Pushbuttons ) - 1f DISPLAY ZRO @) is
again pressed, digital display goes to zero and CRT
trage stays in same offset position. This is because
each time DISPLAY ZRO pushbutton is pressed,
display register value is added to stored calibration

offset register. The stored calibration register holds
the sum of all offsets from display register until
DISPLAY CLR pushbution é is pressed. If
both Channel 1 and 2 are set on same INPUT and
MODE position, both channels share same stored
calibration register, Therefore, if DISPLAY ZRO s
pressed on one channel, the other channel CRT
trace will shift by the amount added to common
stored calibration register.

When DISPLAY MKR pushbutton @ is pressed,
selecting marker mode, pressing DISPLAY ZRO
pushbutton zeros digital display by moving entire
CRT trace until marker is on zero reference line.

INPUT Switch. Selects input signal to be displayed
on Channel 1. R, A, and B positions display only
the magnitude function of R, A, and B signals.
AJR position displays ratio of “A" signal to "R”
signal. B/R position displays ratio of “B” signal to
“R” signal. Each INPUT position in combination
with each MODE switch @ position has a
register for the stored calibration offset.

DMSPLAY CLR {ciear) Pushbutton. Pressing this
pushbutton clears channel 1 display reference off-
set and turns off REL light (@ if lit. If held
down more than three seconds, it clears stored
calibration register for function set by the combi-
nation of INPUT switch ? position and MODE
switch position, 1If held down, DISPLAY
CLR pushbutton returns CRT trace back to abso-
lute calibration by eliminating all offset for set
function. Stored calibration registers are assigned
to every combination of settings of INPUT switch
@ A/R and B/R positions and all positions of
MODE switch @J) . Also, with MODE switch @
in MAG position, individual registers store set-
tings of R, A, and B.

OISPLAY REF (reference) Pushbutton, Selects
reference mode of operation for Channel 1.

SCALE/DIV Switch, Sets the sensitivity for the
CRT display. Scale used depends on position of
MODE switch @ . In MAG (magnitude) mode,
display sensitivity is selective from 20 dB per di-
vision to 0.1 4B per division with SCALE/DIV
switch. In PHASE mode, display sensitivity is
selective from 180 degrees per division to 1 degree
per division. In group delay (DLY) mode, display
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sensitivity depends on setting of sweep RANGE
switech on Frequency Control Assernbly, When
RANGE switch is set to 0.5 — 1300 MHz range,
DELAY scale sensitivity values under SCALE/DIV
switch @ are read exactly as shown: from 200
ns per division to 1 ns per division. When RANGE
switch is set to 0.5 — 130 MHz, DELAY scale
sensitivity values must be multiplied by 10, read-
ing, therefore, from 2000 ns per division to 10 ns
per division. When RANGE switch is set to 0.5—
13 MHz, DELAY scale must be multiplied by 100,
reading, therefore, from 20 000 ns (20 ps) per divi-
sion 1o 100 ns (0.1 us) per division. Below DELAY
scale is POLAR FULL scale for setting magnitude
of polar display, with positions from 1.0 to 0.01.
Note that blue color code matches POLAR posi-
tions of MODE switch ).

MODE Switeh. Selects parameter to be displayed
on CRT trace and digital display. In OFF position,
channel 1 trace on CRT is removed and channel 1
digital display turns off. In MAG (magnitude) posi-
tion, CRT trace displays magnitude of input signal
selected at INPUT switch @F) . Digital display
shows magnitude of offset if DISPLAY REF push-
button is pressed, or magnitude of marker if
DISPLAY MKR pushbutton (@) is pressed. Like-
wise, PHASE, DLY (delay), POLAR MAG (magni-
tude), and POLAR PHASE positions produce

CRT 1trace of signal and digital display of either
offset from reference or of marker position from
reference,

REF OFF3SET Pushhuttons. These pushbuttons
offset the reference line value for that channel; the
offset is displayed on the digital readout o
above the pushbuttons, '

Each pushbutton controls the digit above it in the
digital display. For example, the two up/down
pushbuttons on the right control the least signifi-
cant digit on the right end of displayed number.

The amount of offset entered with REF OFFSET
pushbuttons depends on the position of SCALE/
DIV switch @ and value stored in reference-
offset register. For instance, in 20, 10, 5, or 2 dB
position of SCALE/DIV switch @ , the six REF
QFFSET pushbuttons increment 10 dB, I dB, or

0.1 dB (left to right) each time one of them is
pressed, When SCALE/DIV switch @ is set to
1,.5, .2, 0or .1 dB position and displayed offset is
less than 8.0. dB, the six REF OFFSET push-
buttons increment 1 dB, 0.1 dB or 0.01 dB each
time one of them is pressed. If offset is greater
than 9.99 dB, the pushbuttons retain the same in-
cremental sensitivity they had in the 20, 10, 5, and
2 dR/divisions pasitions,

Figure A3-4. Signal Processor Assembly A3 Controls and Indicators.

A3-9




Operating and Programming Instructions Modal 85054

Table A3-1. HF-IB Commands (1 of 2)

Sample Statement Forms

Message
Name

Function

96254

8830A/B

Commands to Signal Processor

Data

Write data to B505A
Read data from 8505A

wrt 716
red 716

CMD 1uUg ™, “<data>"
CMD “7P5™, <lvariable>

Remote

Set HP-IB to Remote; (required
only after Jel 7)

Set 8505A to Remote; (required
only after lel 716)

tein 7

10 CMD ii?U@ ”n
20 FORMAT B
30 QUTPUT (13, 20) 768;

CMD “7UQ ", “<data>"

Set HP-IB to Local

Set 8505A to Local

10 CMD “7Ug ™
20 FORMAT B
30 OUTPUT (13, 20) 1024,

10 CMD “1U@ ™
20 FORMAT 3B
30 OUTPUT (13, 20) 256.1, 512,

Local Lockout

Disable Local Pushbutton

10 CMD “20§”
20 FORMAT 3B
30 OUTPUT (13, 20)256,17,512;

Clear Local
Lockout/Set
Local

Clear Local Lockout, set 85054
to Local, enable Remote

Iel 7, rem 7

10 CMD “7U¢ "
20 FORMAT 2B
30 OUTPUT (13,20) 1024, 768;

Abort

Clear interface, clear binary
input mode, clear text mode

Not available

Commands to Frequency Control

Write data to 8505A
Read data from 8505A

wrt 719
red 719

CMD “7U3", “<data>"
CMD *785", <lvariableZs

Set HP-IB to Remote; (required
only after lel 7)

Set 8505A to Remate; (required
only after lel 719)

rem 7

10 CMD “7U3"
20 FORMAT B
30 QUTPUT (13, 20) 768;

CMD “7U3", “<data>"

Set HP-1B to Local

Set 8505A to Local

10 CMD “ru3»
20 FORMAT B
30 QUTPUT (13, 20) 1024,

10 CMD “?U3”
20 FORMAT 3B
30 QUTPUT (13,20) 256, 1,512,

Local Lockout

Disable Local Pushbutton

10 CMD *7U3”
20 FORMAT 3B
30 QUTPUT (13,20)256,17, 512,
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Table A3-1. HP.IB Commands (2 of 2)

Sample Statement Forms

Function
0825A | 9330A/B

Commands to Frequency Cantrol

Clear Local Clear Logal Lockout, set 8505A lel 7, rem 7 10 CMD 703"
Lockoul/Set to Loecal, enable Remote 20 FORMAT 2B
Laocal 30 OUTPUT (13,20) 1024, 768;

Abort Clear interface, clear binary input Not available
mode, clear text mode,

Table A3-2. Summary of Programming Codes for Source/Converter and Fregquency Control (1 of 2)

ASCI ASLI
Code and Functions and GComments Code and Functions and Comments

Sequence Sequence

QUTPUT LEVEL dBm RANGE MHz

RF Output, Coarse control in 10 dB steps Frequency Range
—560 dBm 5 — 13MHz

- 50 dBm = — 130 MHz
—40 dBm 5 — 1300 MHz
—30 dBm
—20dBm MODE
+10 dBm
() dBm Sweep Mode

+10 dBm 1.0G FULL, sweeps full band

LIN FULL, sweeps full band

OUTPUT LEVEL dBm VERNIER LIN EXPAND, WIDTH switch selects
which Start/Stop sweep ranges or CW,

RE Output, Vemier control. LLO must
he set (true) to program. Non-learned WIDTH
programming code. The code 18 Vo,
where attenuation Frequency displayed is between START

=X o 12dB and STOP Markers. Program M3 prior
99 ) 1o’ "W code.

START/STOP 1
Examples: START/STOP 2

—12dB START/STOF ALTernately | and 2*

—10 dB (approx. value in Remote). CW *AF

—-9dB cw

-6dB *Not normaully used in remodle.

-3 dB
0dB SCAN TIME SEC
SCAN TIME VERNIER defaults to maxi-

INPUT LEVEL dBm MAX i (CW) when LLO s set.

Maximum input level before overload. 100 10 seconds
—10 dBm max. 10 — 1 seconds

—30 dBm max. 1 —.1 seconds
.1 — .01 seconds
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Table A3-2. Summary of Programming Codes for Source/Converter and Frequency Control (2 of 2)

AsCll
Code and
Sequence

Functions and Comments

ASCIl
Code and
Sequence

Functions and Comments

TRIGGER

SINGLE not programmable. Position is
used to select LOCAL.

AUTO

LINE

EXTernal

START-STOP FREQUENCY

START or CW FREQUENCY MHz

STOP or Al FREQUENCY MHz
NOTE

FREQUENCY VERNIER con-
trols default to minimum {CCW)
when L1.0} is set. RANGE MI{x
codes determine plagement of
decimal point.

FREQ COUNTER MHz
(0= START, 99 = 3TOP)

Non-learned programming code,
Only one marker available in REMOTE.
(. 99 = Percentage of Sweep Width.

PROGRAMMING EXAMPLE

With Srart (FA)= 800 MHz and
Stop (FB} = 1000 MHz, therefore,
Sweep Width = FB-FA = 200 MHz

200 X 10% = 20 MHz, so the marker
position is at 820 MHx.

TERMINATOR (EXECUTE)
Followed by CR, LF

Table A3-3. Summary of Programming Codes far Signal Processor and Display (1 of 2)

ASCII
Code and
Sequence

Funetions and Comments

ASCII
Cade and
Sequence

Funetions and Comments

BW VIDEO FILTER
{Display bandwidth}

Selects bandwidth and video filter IN or
OUT.

BW = 10 kHz, Video Filler QUT

BW =1 kHx, Vidao Filter QUT

BW = 10 kHz, Video Filter I[N

BW = | kHz, Videa Filter IN

SET CHANNEL, INPUT, AND MODE

Channel 1 (left channel)

Channel 2 {right channel)

The channel code above must precede the
INPUT and MODE codes. The following
codes show channel 1 selected, however,
they also apply to channel 2 by changing
Cl to C2.

INPUT

Sclects input port being processed
R Input

A Inpul

B Input

A/R Inputs Ratined

B/R Inputs Ratioed

MODE
Selects parameter being processed.

OFF

MAGnitude

PHASE

DLY (Delay)
POLAR MAGnituds
POLAR PHASE

SCALE/DIV
{Selects sensitivily or resolution for CRT
display in units/division)

Values for positions 81 through 58
depend on MODE selected. For group
delay, Frequency RANGE is also a

determining factor.

DISPLAY REF
Display indicates value of REFerence line.

DISPLAY MKR

Display indicates parameter value at
Marker frequency.
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Table A3-3. Summary of Programming Codes for Signal Processor and Display (2 of 2)

ASCI
Code and
Sequence

Functions and Comments

ASCIH
Code and
Sequence

functions and Comments

CtD3

R119999

C1R450
CIR2000

ABS CLR
ABSolute Clear; sets reference line to zero,

REF OFFSET

(Up/down pushbuttons offset reference
line}

Decimal posilion automatically inserted
and depends on MODE and SCALE/DIV.
Displayed resolution increases at 5 =5,
Up/Down pushbuttons are not program-
mable but their position (valid value) at
time of Iocal-to-remote transition is loaded
directly.

PROGRAMMING EXAMPLES

45% in M3 Mode
20 dB in M2 Mode

O L1999

CALIBRATION (ZERO} REGISTER

Not displayed on front panel. Value goes to
reference offset register with REL ZRO
pressed. Value cquals zero with ABSolute
CLR pressed.

ELECTRICAL LENGTH

Amount of electrical length added is deter-
mined by position of RANGE MHz on Fre-
guency Control panel. (When ¢m and m
lights, electrical lengihs displayed in cendi-
meters and meters respectively.)

INPUT

Selects input port being processed
A Input Connector
B Input Connector

MODE

Maximum value depends on frequency

range.

OFF

LENGTH x; mirimum calibrated (Jength)
range,

LENGTH X, maximum calibrated (length)
range.

PHASE x 10°/SCAN; uncalibrated
x 107/SCAN.

DISPLAY
Non-learned programming code,

C3D]

C3R tnnn

C30 1199

ABS CLR
ARSolute Clear; sets reference line t zero.

LENGTH Offset

Position of decimal peint and lamps m

or cm ON is determined by RANGE MHy.
switch and MODE LENGTH switch.
Up/Down pushbuttons are not program-
mable but position (valid value} at tme
of local-to-remote transjtion, is [oaded
directly.

LEXAMPLES of RANGE, MODL, and
tamps lit:
RANGE MHz C3m2

R XXX m
R2 XXX. cm
R3 XXX em

cim3

KXX.m
HXXm
XXX, ¢m

VERNIER A AND B

Vernier controls for LENGTH Offset
switches, (Length offset adjusted by
VERNIER controls is not stored in
length-offset register.) VERNIER A
and B default to zero (CCW) when
LLO is set.

CALIBRATION REGISTER

Nat displayed on front panel. Simiiar o
“R except value goes to offset calibrate
register instead of length offsct register.

TERMINATOR (EXECUTE

Terminator is needed after each R, D,
and Q.

EXAMPLES:
Incorrect: “CIDIR4SBOME"

Correct:. “CIDIECIRA5QECIQ9QLE™
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Modei 8505A

8505 Programming Codes

FOCLS INTENSITY

— BW — yipep
10 8Hy 1 kHe FILTER

Programming

— REf OFFSET — == DISPLAY —=

grel (2] (o] E{s] m il
=] =] =) 6] mEin)

INPUT

A 8 am  BA
i3 & %
MODE  — ¢oean —

MAG PHASE DLY MAG PHASE

SCALE/DIV
MAG 20 8 8§ 2 1 5 2
PHASE 130 90 45 20 10 5 %

1 7 3 4 5 6 7 Blnwm
Oftay 200 160 S0 20 W & 2 im0
|Foram UL T s T a5 @ 0|

— LENGTH=y  DISPLAY

FLEMGTH PHASE
OFF X % x10%5CAN

W2 3 3
rVERNIER-1

© .0

NOT
PROGRAMMABLE

FREQUENCY
VE

FREQUENCY
v

RANGE MHz
LOG 110 1-100 11000
LN 513 5130 51300

[ o —s

VERNIER

L6 LN LI

MORE WIDTH
= STAAT/STOP —,
1 FUaLTem A O

"
FULL FULL EXPAND Al
=] 2 3] —L—Lw Z 3 3 Bl

S nnren— @

SCAN TIME SEC TRIGGER

MANUAL = 100 =10 = 1 =1 =81

AUTO LINE EXT SINGLE

7 3 4 5) Az 3 4]

—pax = MIN
COUNTER RESOLUTION

MARKERS

OUTPUT

LEVEL dBam ~—ERMIER

INPUT

INPUT LEVEL
dBm MAX
- a3

PRORE FOWER PROEE POWER

Figure A3-5. 8505A Programming Codes
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Table A3-4. 85054 Timing Requirements

Operation Timing Delay Required

SIGNAL PROCESSOR

Front Panel Programming Overhead

Per digit or character (.2 ms®
Per “E” 60 ms*

Settling

Smoothing

10 kHx 10 ms
1 kHz 25 ms

Video Filter 300 ms

Channel 1, Channel 2
Any change affecting Reference Level (includes REF OFFSET, 3000 ms (to 0.01%)
CLR, INPUT, MODE, and 8503A Test Set switching,) 1000 ms (te 17%)

ZRO (MKR mode) Al least 3 sweep
ZRO (REF mode), CLR, INPUT, MODE, and SCALE/DIV times per channel
+ 3,000 ms

Electrical Lengyth

Any change affecting LENGTH (includes LENGTH, CLR, 3000 ms
Channel § and 2 MODE, INPUT, and 8503A Test et
switching).

ZRO, CLR, INPUT, and MODE

Read Marker value and determine if autoranging occurs
(resolution changes):
Resolution constant: 1 sweep/Channel +25 ms
Autoranging 2 sweeps/Channet +100 ms

SOURCE/CONVERTER
Front Panel Programming Qvethead
Per digil or character
Per “£"

Settling
OUTPUT, INPUT LEVEL dBm MAX
SCAN TIME SEC, TRIGGER

RANGE, MODE, WIDTH, FREQUENCY

START/STOP, +AF 120 ms
CW {10 0.01%) 1000 ms (first freq.)
360 ms (mext fregs.)

*Indicates bardwired holdoff. Al other timing requirements must be handled using programmed delays.
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A3-14. PROGRAMMING THE B505A 5
A3-15. HP-IB Addresses Q

A3-16. The instrument "address'' distinguishes one instrument from another in parallel with it on the
HP-IR {similar to the phone number in a telephone system). An HP-IB device may have either a TALK
address. a LISTEN address or both. Using the appropriate address code, all instruments in the system can
be either talkers or listencrs. The 8503A Network Analyzer uses two sets of codes; one for the Frequency
Control, bottom half (see Figure A3-6) and one for the Signal Processor/Display, top half (see Figure A3-7).
The Frequency Control listens when switches or registers are being programmed; the talk output consists of
frequency counter readings and the learn mode string. Likewise, the Signal Processor listens while being
programmed and tulks with marker parameter readings or learn mode strings.

A3-17. The 8503A Test Set is a listener while being switched and talks with a leamn mode'' value for the
state of its switch. Instruments shipped from the factory as an HP 8507A/B system have the factory pre-
sot addresses listed in Table A3-5,

Table A3-5. Address Table (Preset Addresses)

Instrument Talk Listen 5-Bit Decimal Value

8505A Source/Converter S 19
8505 A Processor/Display 16
B503A Test Set 20

9825A or 9830A/B Desk-top 2]
Computer

These addresses may be modified by removing instrument covers and manipulating appropriate slide
switches or jumpers on various cireuit cards, For detailed instructions, see the applicable Operating and
Service Manual. To change the addresses in the 8505A, see Paragraph A2-16,

A3-18. Programming Code Conventions
A3-19, 8505A functions are programmed using a two-character format:

a. The first letter of the control or switch name {for example, ''R' for Range).

b, Plus a number jndicating the position of the control beginning with 1 at the left or full CCW
position. Thus the 130 MHz RANGE (the second position from the left) is programmed "R2".

Since the Signal Processor has duplicate controls for each display channel, a prefix code is used to indicate
what ¢hannel is being programmed, as follows:

a. "'C17is used for CHANNEL 1.
b. "C2"is used for CHANNEL 2.
c. "C3"isused for ELECTRICAL LENGTH controls.

d. "CP" is used for the bandwidth programming on the display.

programmed. Any controls not programmed will assume their "'front panel’' state (as manually positioned).

The letter "E" is used to indicate the end of programming information and must be used when controls are &
Programming code notations on the front panel of the 8505A are shown in Figure A3-5. A summary of

A3-16
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A2 FREQUENCY CONTROL TOP VIEW
SHOWING HP-1B BOARDS INSTALLED

AZA4 A2A1G AZA1G

ADDRESS SWITCH

0N thiawy RES

o . P IvE b
gy e
O ADUR FRRQ KDV

"n» - X

e
' ﬁ“ .. LHSE 1aaTHA T e

Figure A3-6. Freguency Control HP-IE Assemblies
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A3 SIGNAL PROCESSOR TOP VIEW
SHOWING HP-IB BOARDS INSTALLED

AJATS  AZA20 AZAN

A3J1 HP-IB
CONNECTOR AND
CABLE ASSEMBLY

ADDRESS SWITCH
A3A2151

Figure A3-7 Signal Processor HP-IB Assemblies
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Codes for the Source/Converter and Frequency Control are given in Table A3-2. Codes for the Signal
Processor and Display are given in Table A3-3.
Exumples:
a. Code for source SCAN TIME in 1 — 10 sec position.
S53E——End of data
SCAN TIME  3rd switch position
Code for Signal Processor CHANNEL 1 INPUT to B/R and MODE to PHASE:

C1I5M3E

Calculator sets source QUTPUT attenuator to O dBm position:

9825A 9830A/8
cg 7, “U737 “@7E” CMO U3y, "07E”

HP-IB Calculatar Unlisten Source to listen Calcutatar Uniisten  Source to listen
SELECT CODE talks command talks command

Calculator tells Processor: CHANNEL 1: MODE to DLY (delay) and CHANNEL 2: INPUT to
A/R,MODE to PHASH:
9825A 9830A/B
10: cmd 7, “U70", “C1M4C2I4MIE" @ CMD ugT, “CIM4C2IAMIE”

ar

10: wrt 718, "C1IMACII4M3E"

A3-20. Using Variahle Values as Program Codes

A3-21. It is often necessary to program an instrument using a code that takes the value of a variable stored
in the calculator. Applications of this are : (a) cycle through all attenuator steps, and (b) branch if a switch
i in a specific position.

The fmt and wrt statements can be used to output the variable value, The wrt also performs the addressing
function, climinating the need to emd 7.

Example: to cycle through all MODE settings, using CHANNEL 1 of the Processor:

9826A 9830A/B

forI=1106 10 FORI=1TOGé&
sfmt 1, °C1M” £, 0, "E”, Z 26 CMD “Ug”
twrt 716.1, 1 3¢ FORMAT “C1M", F1003.0, “E"
T wait 100 40 OQUTPUT (13, 30} I
T hext | 53 WAIT 1000
60 NEXTI

In the above example, .0 (9825A) or F1000.0 (9830A/B) is a special format code used to suppress leading
blanks. The Z suppresses the carriage return and line feed that can cause the Processor to fail to update the
new codes. Detajls are contained in the Extended I/O ROM Programming Manual.

A3-19
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A3-22. Local/Remote

A3-23. Each of the 8505 A instruments goes to REMOTE when addressed. To return to local (front panel
operation) sither: '

a. Shide the TRIGGER switch first to its extreme right position and then to the trigger mode de-
sired in local operation. Both source and Processor are switched to local.

OR
b, Program a GO TO LOCAL:

9825A 9830A/B

@: lcl 7 1@ CMD “U7a3” — Listen addresses for all instruments
20 FORMAT 3B desired.
3@ OUTPUT (13, 2@) 256, 1, 512;

All front panel conirols except the verniers are disabled in REMOTE.

A3-24. Local Lockout

A3-25. To disable the verniers as well as the front panel GO TO LOCAL (TRIGGER switch), program
LOCAL LOCKQUT:

9825A 9330A/B
@: llo 7 10 CMD “U?”

20 FORMAT 3B
30 QUTPUT {13, 20) 256,17, 512;

To restore manual vernier control in REMOTE after LOCAL LOCKOUT has been commanded:

9825A 9830A/B

@ Ilcl7;:rem 7 19 CMD “U?
200 FOBMAT 2B
30 OUTPUT (13, 20) 1024, 788;

This commands the bus to LOCAL, then e¢nables REMOTE (toggling the REN line which clears local
LOCKOUT). Upon the next addressing sequence, the addressed instrument switches to REMOTE (with
manual vernier control).

A3-26. Programming Frequency

A3-27. There arc three recommended ways to program the frequency at which parameter measurements are
made. Basically the CW *AF (AF = 0) mode is the most generally uscful. The MARKER/SWEPT mode is
the fastest while the CW mode has the greatest resolution and potential accuracy. The following section has
more details,

NOTE

To prevent errors in the Start/Stop Frequencies displayed, the WIDTH switch
must be programmed in the Data String prior to the START and STOP FRE-
QUENCY MHz registers.

NOTE

Changing the frequency of “FA” or “FB* when in “W3" {ALT sweep} or en-
tering a frequency = 1300 MHz will cause errors in the frequency readout,

‘
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A3-28. In pencral, when programming the frequency registers, the decimal point is not accepted. Its posi-
tion is assumed and changes with the frequency range switch setting:

Range 1 (.5 — 13 MI1z)— XX KX MH=z
Range 2 (.5 — 130 MHz)— XXX X MH:z
Range 3 (.5 — 1300 MH») — XXXX MH:z

I'or cxample, FAIOQQ programs 10 MHz on Range ] while FAQPIQ programs 10 MH2 on Range 3, This
shift in decimal points, the determination of the frequency range switch setting, R, and scale Mactor, T
(9825A) or FQ (9830A/B), arc casily determined for any frequency, F (in MHz):

08254 9330A/8

@: 1+ {F>13)+ (F>130}-~R 1 R=1+{F>13)+ (F> 130)
10 tnt{3-R}=T 20 FO=141 (3-R)
2. TF—F 30 F=F = Fg

A3-29. Fast CW Mode. For most automatic applications, the CW AF mode with AF set to zero is recom-
mended. In this mode (and all swept modes) the capacitive filter used in CW js bypassed so thal the wait
to scttle to 0.1% of frequency step is 130 ms. This is cffectively a fast CW mode with four digit reselution.

Example; To set 1113 MHz in "fast CW'":

9825A 9830A/B

: oemd 7, U3, “RIM3W4FBOE" 19 CMD UP3”, “RIM3WAFBAE™
1113~F 20 F=1113
fmt 1, “FA™, §.@, "E" 3¢ CMD "u?3”
wrt 718.1,F 4@ OUTPUT (13,80} F
wait 130 5@ FORMAT “FA", F1006.0,E"
60 WAIT 203

Typically a program would be structured so that line ¢ (9825A) or 10 (9830A/B) was exccuted only once.
To program 10.14 MHz the code would be "RIM3. . " and F would be 1014,

A3-30. CW Mode. This mode is programmed by cmd 7 "U?3", "M3WSE" (9825A) or CMD "U?3",
“M3WSE™ (9830A/B). The actual frequency is programmed by “FAXXXXE™ where XXXX is the coarse
frequency.

A3-31, To achieve grealer resolution in CW you may use "FAXXXZFBYYYYE". FBYYYY is essentially a
vernier in CW where 1000 counts in FB equal 2 counts in the Z position of FA. The following examples
show how various frequencics would be programmed using the FAXXXZBYYYY format:

12.36 286 MHz 1126. 362 MHz

T e . /.

FA=/1236 FE= 143 FA<1106  FE™= 366 FA <1126 ‘E‘:m

9825A 9830A/B

s o 7;¢md 7, U737, “M3WSE” 4¢ CMD “U?3", “M3WSE”

« fmt 1, “R", £.0, “FA", 1.9, "FB”, £.@, "E"” 5@ OUTPUT {13, 60) R, INT (F), (F—INT (F}) * 600

: wrt 719.1, R, int {F), 500 {F-—-int (F}) 60 FORMAT “R”, F1000.0, “FA”, F1000.¢, “FB"" F1000.0, "E"
© wait 1500 70 WAIT 1500
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A3-32. While this mode provides highest resolution, the absolute accuracy of the digital-to-analog conver-
ters (1%) are not compatible with this resolution. However, the DAC's offset and linearity errors can be re-
moved by using the frequency counter to feedback corrections. (See Paragraph A3-43.) To provide best
residual FM in this mode, capacitive filtering is employed. This filter requires a wait after setting frequency
of 1500 ms to settle to 0.1% of frequency stepped.

A3-33, Marker Swept Modes. Displaying the full sweep while taking data at a single frequency is a new
technique in automatic testing. It allows you to actually "see' the data being taken. It is accomplished by
first programming the instrument to either START/STOP 1, START/STOP 2, or CW £AF and then pro-
gramming the frequency marker. Any swept mode is programmed by entering the frequency limits into the
FA and FB registers. For example, in START/STOP 1 or 2:

START/STOP 1 or 2: FA = start frequency
FB = stop frequency

Fxample: to sweep between 50 and 100 MHz on START/STOP 2 in RANGE 2:

9825A Q830A/B
cmd 7, “U?3", "R2M3W2F ASQOFB 1000RE" CMD U3, “R2M3W2FALQGOFE100BE"

CW zAF: FA = center frequency
FB==AF = 10

Example: Tosweep 10z 0.5 MHz (9.5 to 10.5 MHz) in RANGE ]:

98254 9830A/B
cmd 7, U237, "R1M3W4F A100QFBROPE"" CMD ~U?3", "RIM3IWAFA1Q0GEFBEEGE"

Once a sweep has been programmed, the frequency marker is positioned on the display using FCXX.
XX corresponds to screen position in % of screen from left to right with 1% to 99% in 1% steps equal to
the range of allowable positions.

Example: To sct up a 100 — 300 MHz display with the marker at 180 MHz:

9825A 9830A/B

: emd 7, “U?3”, “R3M3W1F A100FB3GOE" 19 CMD “U?3”, "R3M3W1FA100FB300"
: (180 — 100) 100 /(300 — 100 ) ~F 20 F={(180-100) * 100/(300 — 100)

: fmt 1, “FC”, 1.9, “E* 30 OUTPUT (13,40) F

P wrt719.1,F 48 FORMAT “EC”, F10004, “E"

To set up a 50 MHz center frequency with a 5 MHz total window and the marker at 49 MHz, the line 0
code would be "R2ZM3W4FASQ0FB25E' and F would be (49 — 47.5) » 100/5, or 30,

A3-34. Different applications may well require any of the three frequency setting techniques. For example,
in production testing, it is often fastest to set up in a swept/marker mode. Adjustments are made, then
representative data is taken using the marker at 5% or 10% steps. The operator can quickly visually check
for glitches eliminating the need for testing at 100 — 500 individual points. On the other hand, to take the
highest accuracy data it might be necessary to use CW with counter feedback. This is particularly true when
the device characteristics change rapidly with frequency or when vector errors are being stored for complex
setups. The accuracy of the error correction depends on the ability to return to the same frequency during
each of the calibration and measurement cycles. Characteristics of the various methods of setting frequency
are listed in Table A3-6.

A3-22
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Table A3-6. Characteristics of Frequency Setting Modes

cw Fast CW Marker/Swept

Resolution: .02 kHz .01 MHz 1 —99%
of
0.2 kHz 0.1 MHz Sweep Span

in 19% St 3
2 kHz 1 MHz in 1% Steps

Wait time* 1500 M8 130 MS 130 M8

Accuracy ks 1% of Range 1% of Range

*Time to settle to 0.1% of frequency stepped.

¥ Cun be correcled Lo counter securiey (1{105).

A3-35. Reading the Frequency Counter
A3-36. The counter reading is output by simply telling the source to talk.

Example: Read counter and place value in variable F.

9825A 9830A/B

@:red 719, F 1% CMD 575"
2 ENTER (13, #}F1

The frequency reading is in Hz with the decimal point positioned correctly.

On the 9825A, red like wrt also performs the addressing function, eliminating the need to emd 7.

The counter output depends on the mode selected:
a.  In CW: Reading is actual frequency with maximum resolution.
b. In Swept Modes: Frequency at the FREQ COUNTER MARKER (FC) with output resolution
dependent on sweep speed (highest resolution at "'83"").
The counter output of zero may occur under the following conditions:

a.  When the FREQ COUNTER MARKER is positioned too near the end of the sweep (typically
#=97) on the fastest scan time,

When the counter and 1/O are not properly synchronized. This will be avoided if each counter
request is preceded by an "E".

A3-37. The counter has a built-in delay after the ""E'" is passed to the source to compensate for scantime
settings. It will delay until a sweep is completed before outputting a frequency. Therefore, it is not neces-
sary to wajt between setting the marker and reading the counter. However, there is no built-in delay for
oscillator settling time. WAIT's in accordance with Table A3-6 should be programmed.
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A3-38. Reading Magnitude, Phase, and Delay

A3-39. The Processor can output the marker values for each display channel. These are the same parameter
values that appear in the LED display when wxRr  is pushed. Both channels output after the Processor
is addressed to talk.

9825A 9830A/8

@:red 716,D, A 18 CMD "P?5"
20 ENTER (13, ») C1,C2

Channel | and 2 marker valucs are automatically measured on alternate sweeps when both channels are ON.,
No delays are built-in so WAIT's for two sweeps should be programmed prior to requesting Processor read-
ings with two channels turned on. W =3 » 10 + (7 — 8) where W = wait in ms and § = setting of SCAN-
TIMT, switch This allows the scan vernier to be set anywhere. (If vernier is set at MAXIMUM, sweep can be
faster.) If a request is made prior to completion of a sweep, the last valid processor reading will be output.
This will also be the case when a channel or channels are switched off. ’

A3-40. With slow sweep speeds, it will be to vour advantage to program a frequency counter operation in
the marker mode. This will allow faster repetitive readings. This mode can provide an adaptive holdoff until
the sweep reaches the marker settings, Then the sweep may be retriggered with an "E'' and the counter
process used again to updatc the second processor channel prior to outputting both processor marker
values. This avoids a fixed wait for two full slow sweeps at each marker position (particularly wasteful when
the marker is positioned at the beginning of the sweep).

A3-41. As in manual opcration, the resolution of the data output can vary with the SCALE/DLV setting. If
readings meet the conditions in List A below, the outputs will be at maximum resolution with an automatic
factor of ten reduction in resolution, independent of the SCALL/DIV switch setting, if the limits are ex-
ceeded. The Processor can be forced to produce valid maximum resolution readings when the conditions of
List B arec met by programming SCALE/DIV to position 5 (55) and switching to the mode, If 855
is set and the conditions of List B are exceeded, invalid readings equal to List B values will result.

VODE LISTA LISTB

MAG <z 8.0dB 19.99 dB
PHASE <z 80.0 DEG 199.9 DEG
DELAY (13 MHz}) <t 8.0 us 19.99 us
DELAY (130 MHz) <z 0.8 us 1.999 us
DELAY (1300 MHz) <+ 80.0 ns 199.9 ns

NOTE

The MKR mode when autoranging can require up to a 3-second wait for settling
time,
NOTE

When programming the Signal Processor with a wri statement, the terminating
carriage return-line feed may suppress data updating. To eliminate this problem,
use cmd instead of wrt, or use format “‘z'" with wrt.

NOTE

To guarantee 0.1° phase resolution independent of angle, it is necssary to switch
to mode with reference of 0 dearees: emd?7, "U?0", "C2M3R@EC2DTE"
{9825A) or CMD “U?0", "C2ZM3ROECZD1E"" (9830A/B).

Q
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A3-42. Example Measurermnent Programs

A3-43. Marker Swept Mode Example. In the following example, it is assumed that Channels 1 and 2 of the
Signal Processor have been programmed to the appropriate mode and input settings, and that the source has
becn programmed to the desired $/81, §/82, or CW zAF settings with the SCAN TIME set to the 10 ms
(fustest) position,

Exumple: Read Frequency, CHAN 1 Marker, and CHAN 2 Marker at 19 points across the CRT dis-
play and print out the results,

9825A 9830A/8

for J=1 10 96 by & 18 FORJ=1TO 96 STEPS

fmt 1, “FC*, §.@, “E" 20 CMD “U?3”

wrt 719.1,J 30 FORMAT “FC”, F1gag .9, “E"”

wait 130 4% QUTPRUT {13, 30} J

red 719, F 5@ WAIT 204

red 716, D, A 68 CMD /785"

prt F/1e6, D, A 70 ENTER (13, =) F

next J 83 CMD "P?5"’

end 9@ ENTER {13, +) C1,C2
100 PRINT F/1E+08, C1, C2
110 NEXT J
120 END

eIl S

A3-44. Counter Feedback Technique Example. Counter faedback should be used when the best possible
frequency accuracy is desired. The technique uses the 8505A's built-in counter and the CW Frequency
maode in the following multi-step process:
2. Coarse tune FA only with FB set to zero. (Set FA slightly lower than desired frequency.}
b, Count resultant frequency.
Output corrected FA and initial FB value.

C'ount again,

¢, Correct FB.

Repeat steps d and e for greater accuracy, if desired. This technique can correct for non-linearity and offset
in both FA and FB DAC's. It does not provide any improvement in short term (residual FM) characteristics.

Example: Set frequency from 100 to 1000 MHz in steps of 100 MHz using the counter feedback
technique. Print frequency (MHz), Channel 1 and Channel 2 marker valucs.

98256A 9830A/B

dim F[3] cMb Ty

llo 7:wrt 719, “M3WLHE"' FORMAT 3B

for J=100 to 1000 by 100 QUTPUT (13, 20) 256, 17,5612;
gsb “FREQ" FOR J=1@@ TO 1000 STEP 10¢
red 719, F GOSUR 200

red 716, 0, A CMD *?55"

prt F/1e6, D, A ENTER (13, «) F

next .J CMD “P?6"

stp ENTER (13, #) C1,C2
{cont’d} {cont'd)
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0825A

: “FREQUENCY FEEDBACK SUBRQUTINE™:
: “FREQ™
s fmt 1, “FA", .80, “FB”,. .0, "E”
Twrt 7191, 0,0
: wait 1500
Dforl=11t02
. red 719, F: F/1eG—F
o if 122 1; gto “fine"”
P JH N —F)=F [1]
Cint{F [1])—~F [2]
: BB (F (1] —F [2] )=~ F [3]
. gto +2
: “fine” : F [3] +56@{) - F)=F [3]
Dwrt 7191, F [2] | F [3]; wait 1600
: next I; ret
; end

A3-45. Learn Mode

Model 8505A

9830A/B

100 PRINT F/1 E + 06, C1, C2
110 NEXT J

120 END

2(¢ REM FREQ FEEDBACK SUBROQUTINE
218 CMD U3

220 FORMAT “FA”, F100.0, “FB", F1000.8, “E"
230 OUTPUT {13,22¢) J, 0
249 FORI=1 TO 2

250 WAIT 1500

260 CMD 576"

27@ ENTER {13, »} F

28@ F=F/1E+Q6

200 IF I>1 THEN 320

300 F1=J+{)-F)

318 F2 = INT (F1)

320 F3=(F1-F2) ~600

330 GOTO 350

348 F3=F3+ ((J-F) «500)
3590 CMD ~U?3"

36¢ OUTPUT (13220 F2, F3
378 NEXT1I

380 RETURN

A3-46. The unique learn mode capability allows the calculator to command the instrument to output the
state of its manually setup switches and registers in a mult-character code string which can be stored in the
calculator. Then at a later time this string can be used to recall the previous instrument setup.

This is simply implemented by programming the character "'L" to the instrument and then addressing it to
talk:

Example: To learn the signal source's current settings:

9830A/B

20 CMD JJU?E!J' .ML‘H" "5?5"
3@ ENTER (13, ) 58

9825A

T: rem 7;wrt 718, "L"”
2: red 719, 5%

In this case the code string from the source is stored in 85, A typical string is shown below:
5% = "OMRIMIWISET1, FAG10G, FRE200, E

Example: To learn the signal processor's current settings:

9825A 9830A/8

3: wrt 716, “L" 4¢ CMD “U70", "L", "P75"
4: red 716, P§ 5@ ENTER (13, =) P§

P$ = “COB1C114M253R0B3000C2

The string variables must initially be dimensioned properly. 30 characters are in the source learn string and
82 in the Processor lcarn string. The dimension statement is shown below:

9830A/B
10: DIM 5% [3d], P§ [82]

98256A
@: dim S$ [30], P$ (82]
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Table A3-4 defines both the source and processor strings. Even though the learned data will vary, the string
position of each switch code remains the same and 15 therefore easily decoded. The SCANTIME switch
position code is the 12th character in the source string. In the example (Table A3-7), its value is extracted
from §% and stored in "A".

Table A3-7. "LEARN MODE " Strings

SOURCE:
“0x Ix Rx Sx Tx, FAxXxxx, FBaxxxx, E”

N l

2 4 6 8 12 14 18 25

PROCESSOR:

“C Bx, C1 IT HTxxxxxx, C2 Tx  Mx Sx  RiIxxxxx,
4 9 28 27 20 ¥

C1  Okxxxxx, €2 Ofxxxxx, €3 Oxxxx,

&7 67 77

Fxample: To determine the SCAN TIME setting:

9825A 9830A/B
@ val (3$[12]) »A 10 A=VAL (s$[12]

A3-47. While the learned strings include the current values of switch positions and reference registers, this
may not be a complete definition of the state of the instrument, This can bhe important for polar displays
where hoth phasc and mag references may be necessary and for alternate sweep where the FA, FB for both
Start Stop 1 and Start Stop 2 are necessary. For electrical length a code 8X (val P§(45)) is provided to indi-
cate the mode switch position for the non-switched input. In these cases it may be necessary to switch
modes and learn the other registers to have a complete definition of the state of the machine. The "learn”
strings uscd in the Basic Measurement Program have this "enhanced’' capability.

A3-48. Verniers. The state of verniers cannot be learned. Thus, it is important to leave vernier settings un-
touched between the "learn' time and when they are recalled. For longer term storage, it is recommended
controls be set to the "preset” position (shown below) before ''learning.” When the instrument is switched
to the remote state, the verniers are net automatically set to the preset state. This allows the convenient use
of the verniers to fine tune measurement even in automatic operation. However, all verniers are automati-
cally "preset'’ by using LOCAL LOCKOUT.

9825A 8830A/B

@: o7 1@ CMD "U?"
20 FORMAT 3B
30 QUTPUT {13,200} 256,17,512;

LOCAL LOCKOUT also disables the manual LOCAL capability on the TRIGGER switch.
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VERNIER CONTROL “PRESET” POSITION

Output Level Vernier —10 dBm

Scantime Vernier MAX CW (Fastest Sweep)
Frequency Verniers {2) 0 Position MAX CCW
Electrical Length Verniers (2) 0 Position MAX CCW

A3-49. Learn Mode Example Program. In the following example the manually set controls of the 8505A
are Mearned" and the instrument then switched back to local. The instrument's settings can then be switched
to any other position. When CONTINUE (9825A) or SPACE BAR EXECUTE {(9830A/B) is pressed, the
instrument will return to its exact original settings.

9825A 9830A/B

dim S3[301, PS[82] Jdcl 7; stp 19 DIM SE[39], PS[82]

rem 7:wrt 7186, “'L" 2@ CMD fur@ -, L, “PIB”

red 716, P$ 30 ENTER (13, ») P$

wrt 719, “L” 4¢ CMD U737, L7, Y575

red 7189, 5% 50 ENTER (13, ») £%

let 7 &8¢ CMD “U?30"

dsp “NEXT SETUP"; stp 70 FORMAT 3B

rem 7; wrt 716, P$ B0 QUTPUT {13, 70) 256, 1,512,

wrt 719, 5% of DISP “NEXT SETWP";

end 100 INPUT X%
110 CMD “lJ?37, 88, “U?0 "', PE
12 END

0.
1:
2
3
4;
5:
G
7:
g:
a:

A3-50, Advanced Programming Techniques

A3-51, Expanded Codes. Programming codes are not limited to a single letter. It may be desirable in some
cases to use all the letters of the name of the control, ¢.2., "RANGE 2" instead of "R2". However, some
names will produce the wrong code if letters of the name are recognized as a valid code. Example:
"FREQUENCY A" will uncode as "FC" and code the "Frequency Counter'' rather than START frequency.

A3-52. Programming Register Values. Values for Channels 1 and 2 Reference Register and the correspond-
ing Stored Reference (MKR, ZROQ) registers are programmed with R or O followed by five digits with a
maximum stored value of 19999,

Reference R XXXXX
Stored Reference O£ XXXXX

The decimal point is not programmed; its position is assumed as a function of mode.

MAG XXX XX dB
PIHASE RXXX X degrees
DELAY (13 MHz) XXX XX ps
DELAY (130 MHz) XK XXX ps
DELAY (1300 MHz) XXXX X ns

Reference vegisters may take up to 1.5 seconds to settle after being programmed.

A-28
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A3-33. Electrical Length Registers. Elcctricul Length Registers for reference and stored reference are pro-
grammed with R or O followed by three digits with a maximum value of 199,

Reference Rx XXX
Stored Reference O+ XXX

Again, the decimal point is not programmed. ts position is assumed depending on the Source RANGE and
signal Processor MODE switch scttings:

RANGE MODE x 1 MODEx 10 MODE x10°/SCAN

13 M1z XXX XXX X10 DEG/SCAN
m m

130 MiIz XXX XXX X10 DEG/SCAN
m m

1300 MHz XXX XXX X10 DEG/SCAN

cm &m

A3-54. DAC Settling Time. All reference registers may take up to three seconds to settle. This means when-
ever there iy u change in INPUT (B, A/R, etc.), MODE (MAG, PHASE, etc.), or 8503A/B Test Set state
(forward or reverse), there will be a change of reference registers. If the value of the register changes, no
new program codes or reading of data should be done until the DAC has settled.

A3-55. Multiple E's, If Reference and Stored Reference registers (R & Q) are to be programmed in the same
string, separate "E" or ¢nd-of-data commands are required for each,

FExample; "C1 R+1820B0MBRE" — Incorrect
C1 R+18BUQECTIO@IQAFE" — Correct

Note that the C1 or C2 Signal Processor prefix codes also need to be repeated when changing both the "O"
and "R" registers. The repeated "E' and "'C1"/"'C2" requirement also applies to the "D’ codes used for
switching between the Reference (REF) and Markers (MKR) data readout modes.

Dxample: C1D2ECIR+UBRGREC109126E""

A3-56. Serial Poll. When the source is used in serial poll mode, the SRQ line can report loss of phaselock
aor RE input overload.

Example: To check for valid measurement conditions on the source:

9825A 9830A/B

@: rds {719)}—~A 1@ GOSUB 119

T: if bit (6, rds (718)) = @; gto +2 20 IF (STAT13) THEN 200

2 prt "OVERLOAD"; stp 3@ PRINT “MEASUREMENT VALID”
3! prt “GOCD " stp

208 GOsSUB 110
21¢ IF A%S64 THEN 30
220 PRINT“OVERLOAD"

{cont'd)
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9825A 9830A/8

110 CMD “U?”
128 FORMAT 3B Set Serial Poll Enable
130 OUTPUT {13, 120} 256, 24, 512;

146 CMD "5?5"
150 A=RBYTE13

} Read Source Status

16@ CMD ~U?"

178 OUTPUT (13, 120)256, 25, 512; ] Clear Serial Poll Enable

A3-57. Phase Measurement Speed Limitations. At phase crossovers (+180° transitions) the response time
of the system is such that readings can occur on the transition slope at the faster scantimes. Invalid Phase
Readings in Swept Modes can be eliminated by programming SCANTIME to position 34. There are no
problems with the CW or FAST CW Modes.

A3-58. Polar Qutput. Marker parameter output can be switched into real and imaginary format by issuing
a "COD3CII6C2IGE" to the Processor. Channel 1 then reads —Y and Channel 2 reads —X with a reading
of 250 corresponding to full scale (unity circle). "CODPE" switches back to the standard dB and angle
format.

A3-59. Programming ZRQ. To ensure 2 correct marker zero for all measurement conditions, use the follow-
ing program code. (The Channel 2 zero could also be done at the same time.)

9825A ‘ 0830A/8

1 owrt “P, "C1REBECIOWUE" 1@ CMD “U2@”, "C1ROECT1OBE"
: walt 3000 20 WAIT 3000

s owrt YR, CC104EY 30: oMD U@, “C1D4E"”

: walt 3000 40: WAIT 3006

:owrt YPT, “C1D3E" 5¢: CMD “U?g", “CTD2E"

For slower sweep speeds, wait three seconds plus three sweep times for each channel.

A3-60. Programming CLR. Programming D3 is equivalent to momentarily pressing the CLR pushbutton
(only the reference offset register "R is cleared). To clear the calibration register "O'' and the reference
offset register "R (equivalent to manually holding down the CLR pushbutton), use the following pro-
gram code.

9325A 9830A/B

0: wrt “P”, “CTROECTIOQE"” 10 CMD “U2@”, “C1RGECI10QE"
1: wait 3000 20 WAIT 3000
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Table A3-7. Glossary of HP-IB Term (1 of 2)

ADDRESS — A 7-bit code applied to the HP-IB in “Command Mode” that enables instruments, capable of
responding , to listen and/or talk on the Bus.

ADDRESSED COMMANDS — These commands allow the Bus controller to initiate simultaneous actions
from addressed instruments which are capable of responding.

ATN — Mnemonic referring to the attention control line on the HP-1B. This refers to the Command Mode
of operation on the HP-IB, or the control line that places the HP-1B in this mode.

BIT — The smallest part of an HP-IB character (Byte) that contains intelligible information.
BUS COMMANDS — A group of Special Codes that initiate certain types of operation instruments capable

of responding to these codes. Each instrument on the HP-IB is desizned to respond to those codes that
have useful meaning to the device and ignore all others. (See Table E2-2.)

BYTE — An HP-1B character sent over the Data Input/Output (DIO) lines, normally consisting of eight-bits.

COMMAND MODE - In this mode, devices on the HP-IB can be addressed or unaddressed as talkers or
listeners, Bus commands are also issued in this mode.

CONTROLLER — Any device on the HP-IB that is capable of setting the ATN line and addressing instru-
ments on the Bus as talkers and listeners. (Also see System Controller.)

DEVICE CLEAR (DCL} — ASCII character DC4 (Octal 024)which, when sent on the HP-1B, will return all
devices capable of responding to pre-<defined states.

DATA MODE — The HP-IB is in this mode when the ATN control line is high (false). In this mode, data
or instructions are transferred between instruments on the HP-1B.

DAV — Mneumonic referring to the Data Valid control line on the HP-IB. This line is used in the LP-IB
Handshake sequence.

DD — Mnemonic referring to the eight Data Input/Qutput lines of the HP-IB.

EOI — Mnemonic referring to the control line End or Identify on the HP-1B. This line is used to indicate
the end of a message on the Bus. It is also used in parallel polling,

EXTENDED LISTENER — An instrument that requires two HP-IB bytes to address it as a listener. (Also
see Listener.)

EXTENDED TALKER — Anp instrument that requires two IP-IB bytes to address it as a talker. (Also see
Talker.)

GO TO LOCAL (BTL) — ASCII character SOH (Octal 001) which, when sent on the HP-IB, will return
devices addressed to listen (and capable of responding) back to local control.

GROUP EXECUTE TRIGGER (GET) — ASCII character BS (Octal 010) which, when sent on the HPF-IB,
initiates simultaneous actions by devices addressed to listen and capable of responding to this command.

HANDSHAKE — Refers to the sequence of events on the HP-IB during which each data byte is transferred
between addressed devices. The conditions of the HP-IB handshake sequence are as follows:

a. NRFD, when false, indicates that a device is ready to receive data.

b. DAV, when true, indicates that data on the DIO lines is stable and available to be accepted by the
receiving device,
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Table A3-7. Glossary of HP-IB Term (2 of 2) &

¢ NDAC, when false, indicates to the transmitting device that data has been accepted by the receiver.
HP-1B — An abbreviation that refers to the Hewlett-Packard Interface Bus.

IFC — Mnemonic referring to the Interface Clear control ling on the HP-1B. Only the system controller
can activate this line. When IFC is set (true), all talkers and listeners on the HP-IB are unaddressed and con-
trollers go to the inactive state.

LISTENER — A device which has been addressed to receive data or instructions from other instruments on
the MP-IB. (Also see Extended Listener.)

LGCAL LOCKOUT (LLO) — ASCII character DC1 (Octal 021) which, when sent on the HP-IB, disables the
front panel controls of responding devices.

NBAC - Mnemonic referring to the Data Not Accepted control line on the HP-IB, This line is used in the
Handshake sequence.

NRFD — Mnemonic referring to the Not Ready For Data control line on the HP-IB. This line is used in the
I1P-1B Handshake sequence.

PARALLEL POLLING — A method of simultancously checking status on up to eight instrumerts on the
HP-1B. Each instrument is assigned a DIO line with which to indicate whether it requested service or not.

PRIMARY COMMANDS — The group of ASCII characters which are typically used on the HP-IB. (8ee
Table £2.2.

REN — Mnemonic referring to the Remote Enable control line on the HP-IB. This line is used to enable
Bus.compatible instruments to respond to commands from the controller or another talker. It can be
jssued only by the system controller.

SECONDARY COMMANDS — The group of ASCII characters that are used to increase the address length
of extended talkers and listeners to two bytes.

SELECTIVE DEVICE CLEAR (SDC) ~ ASCII character EOT (Octal 004) which, when sent on the HP-IB,
returns addressed devices capable of responding to a predetermined state.

SERIAL POLLING — The method of sequentially determining which device connected to the HP-IB has
requested service, Only one instrument is checked at a time.

SERIAL POLL DISABLE (SPD) — ASCIT character EM (Octal 031) which, when sent on the HP-IB, will
cause the Bus to go out of serial-poll mode.

SRD — Mnemonic referring to the Service Request controf line on the HP-IB. This line is set low (true) by
any instrument requesting service.

SYSTEM CONTROLLER — An instrument on the HP-IB having all the features of 2 standard controller
with the added ability to control the [FC and REN lines. (Also see Controller.)

TALKER — A device addressed to transmit data on the HP-IB. (Also see Extender Talker.)

UNADDRESS COMMANDS — These commands are the Unlisten Command (7) and the Untalk Command
(). When the Unlisten Command (7) is transmitted on the HP-IB, all devices on the Bus will be unaddress-
ed as listeners. When the Untalk Command (-} is transmitted, all devices will be unaddressed as talkers.

UNIVERSAL COMMANDS — These commands affect every device capable of responding on the HP-IB,
regardless of whether they have been addressed or not; e.g., Serial Poll Enable (SPE) and $erial Poll Disable
(SPFD).

UNLISTEN COMMAND — See UNADDRESS COMMANDS.
UNTALK CONMMAND — Sece UNADDRESS COMMANDS,
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Performance Tests

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION IV
PERFORMANCE TEST

Ad-1. INTRODUCTION

A4-2. The procedures in this section test the electri-
cal performance of the instrument using the specifica-
tions of Table A1-1 as the performance standards, All
tests can be performed without access to the interior of
the instrument. A simpler operational test is included
in Paragraphs A3-1 through A3-10,

A4-3. The performance test procedures should be
performed in the sequence given. If a test measure-
ment is slightly out of tolerance, go to Section V and
perform the appropriate adjustinent procedures. If a
function fails to operate, go to Section VI Troub-
leshooting to find which major assembly has failed,
then to the appropriate assembly section to troub-
leshoot to the printed circuit or assembly that has the
trouble,

A4-4, EQUIPMENT REQUIRED

A4-5. Equipment required for the performance tests
is listed in the Recommended Test Equipment in Table
Al-4. Any equipment that satisfies the critical specifi-
cations given in the table may be substituted for the
rccommended model.

A4-6. TEST RECORD

A4-7. Results of the performance tests may be tabu-
lated on the Test Record at the end of the procedures.
The Test Record lists all of the tested specifications
and their acceptable limits, Test results recorded at
incoming inspection can be used for comparison in
periodic maintenance and troubleshooting and after
repairs or adjustments,

PERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST

NOTE
Allow one hour warm-up time before making the Performance

Tests or Adjustments.

SPECIFICATIONS:

CW Mode Accuracy: + 2 counts of LSD = time-base accuracy®
Swept Frequency Accuracy: = 1% of range for linear sweep

Counter Accuracy: =2 counts + time-base accuracy®

*Time-base Accuracy = 5 ppm =1 ppm/°C +3 ppm/90 days.
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FERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)
DESCRIPTION:

The 8505A built-in frequency counter calibration is checked against a known good electronic counter by
monitoring the CW RF signal. In CW = AF mode, the FREQUENCY READOUT is compared to the counter
readout, If nceessary, the CW RF signal is adjusted to match the FREQUENCY readout. This calibrates the digital
FREQUENCY rcudout to the »etual RF QUTPUT signal being read on the built-in counter, The START/STOP
sweep signal frequenev is measured using an external counter to monitor the frequencies with both START and
STOP (requencies the same.

B505A NETWORK ANALYZER ELECTROMIC COUNTER

RF
OUTRUT

‘ ‘ e i B (It
10 dB
ATTENUATOR

Figure A4-1. Frequency Accuracy Test Setup

EQUIPMENT:

Eleetronic Counter ‘ HP 5340A
10 dB Attenuator HP 8491B Option 010

PROCEDURE:
CQUNTER ACCURACY
4, Sct B505A controls us Foliows:

On Al Source/Converter

MARKERS

b.  Connect equipment as shown in Figure A4-1 and set external counter resolution to 100 Hz.

A4.2
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PERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST {(Cont'd)

<. Set CW FREQUENCY control and VERNIER control for 10.000 MHz indication on external Electronic
Counter, The 8505A CW FREQUENCY digital display should indicate 0010.00 MHz =0.02 MHz. (I{ the
indication is not within tolerance, the built-in counter is malfunctioning; go to Troubleshooting in Chapter C.

FREQUENCY CALIBRATION

d.  Set A2 Frequency Control WIDTH switch to CW = AF.

Set CW FREQUENCY to 10 MHz and set CW FREQUENCY VERNIER to (.
Set =AF FREQUENCY to 000.0, and set +AF FREQUENCY VERNIER to 0.

Remove the front-panel window of A2 Frequency Control (Figure A4-2),

FREQUENCY CALIERATE (.5 — 1300 MHz)
LOCKTAB (RF OUTPUT FREQUENCY ADJUSTMENT) PLASTIC WINDOW LOCK TAB

MOVE LOCK TABS TO LEFT ABQUT 1/2 INCH
UNTIL THEY UNLATCH WINDOW.

REMOVE WINBOW BY PULLING QUT ON
LOCK TAB.

Figure Ad-2. Frequency Control Front-Panel Window Removal
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PERFORMANCE TESTS ‘

A4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

h.  Adjust FREQUENCY CALIBRATE (.5— 1300 MHz) screwdriver adjustment in the middle of exposed
subpanc! so the FREQ COUNTER MHz reads 10.00 MHz plus or minus 2 counts of least significant
digit (LSD).

Reinstall the window,

SWEFPT FREQUENCY ACCURACY

j. At A2 Frequency Control, set RANGE MHz switch to .5 — 1300, MODE switch to LIN EXPAND, WIDTH
switch to START/STOP 1, and SCAN TIME SEC switch to .1 — .01. Set A2 Frequency Control RANGE
MHz switch and START and STOP frequency as listed in the table below and read the frequency on the
external Electronic Counter.

START and STOP FREQUENCY
RANGE MHz Switch Set At Digital Readout Set At Frequenty Indicated on Ext-
A2 Frequency Control A2 Frequency Control ternal Electronic Counter

1300 1300. MHz 1300 MHz # 13 MHz
130 130.0 MHz 130.0 MHz = 1.3 Mllz
i3 13.00 MHz 13.00 MHz = 0.13 MHz
0700. MHz 700 MHz = 13 MHz
070.0 MHz 70.00 MHz + 1.3 MHz
07.00 MHz 7.00 MHz £ 0.13 MHz
0010. MHz 10.0 MHz +13, —9 MHz
001.0 MHz 1.00 MHz +1.3,—0.9 MHz

01.00 MHz 1.00 MHz + 0.13 MHz
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PERFORMANCE TESTS

A4-9. CW FREQUENCY STABILITY TEST
SPECIFICATION:

Frequency Stability over 10 Minute period after one hour initial warmup: better than +0.01% of reading £0.01%
of frequency range.

DESCRIPTION:

The frequency of the RF output signal is indicated on an external Electronic Counter over a period of 10 minutes
(after an initial warmup penied of one hour).

B50SA NETWORK ANALYZER ELECTRONIC COUNTER

e e

RF
QUTRUT | ¢

10d8
ATTENUATOR
{7

Figure A4-3.  Frequency Stability Test Setup

EQUIPMENT:

Electronic Counter HP 5340A
10 dB Attenuator HP 8491B Option 010

PROCEDURE:
Set 8505A controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm

On A2 Frequency Control:
RANGE MHz

Connect equipment as shown in Figure A4-3.

Allow one hour warmup for the 8505A temperature to stabilize. If the instrument has been operating more
than one hour, wait three minutes for frequency to stabilize, then proceed with the test.

Record frequency indicated by external electronic counter. Allow 10 minutes of operation then record
electronic counter indication again. The second reading should be within =2.3 kHz of the first reading.

Ad-5
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PERFORMANCE TESTS

A4-10. POWER OUTPUT LEVELING TEST AND ABSOILUTE POWER CALIBRATION
SPECIFICATION:

Output Leveling: 0.5 dB from 0.5 to 1300 MHz
Output Level Vemnier Accuracy: =1 dB
DESCRIPTION:

‘The power output is monitored on a power meter while the frequency band is tuned manually. The highest
ard lowest power spots are noted and the total difference must be less than the specification. The output
level vernier is adjusted through its range and the change in power level is read on the power meter.

B505A NETWORK ANALYZER

(S B T S R ]

)
— o —{}
() ——

POWER
SENSOR

-0}

Figure A4-4. Ourput Leveling Test Setup

EQUIPMENT:

Power Meter HP 435A
Power Sensor HP B482A

PROCENDURES:
a.  Ser 8505A controls as follows:

On Al Source/Converter:
OUTPUT LLVEL dBm

On A2 Frequency Control:

RANGEMHz . ... . 0.5 —1300
LIN FULL

START/STOP 1

SCANTIME SEC ..o o e MANUAL

b.  Connect equipment as shown in Figure A4-4.

.
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PERFORMANCE TESTS

A4-10. POWER OUTPUT LEVELING TEST AND ABSOLUTE POWER CALIBRATION (Cont'd}

POWER LEVELING
NOTE

If excessive variation occurs at the low or high end of the band, check the high
and low end frequencies with a counter to be sure frequency is within the 0.5 to
1300 MHz band.

While watching the power meter, turn the MANUAL sweep control from fully counterclockwise to
clockwise position. The total variation between the highest power and the lowest power indication
actoss the band should be =1 dB (or £0.5 dB).

QUTPUT LEVEL VERNIER

d.  On Al Source/Converter, set OUTPUT LEVEL dBm to +10 dBm and VERNIER to 0.
On A2 Frequency Control, set:

CW FREQUENCY

The power meter should indicate +10 dBm =1 dB # tolerance of power meter used. Set OUTPUT
LEVEL dBm VERNIER to —12 dB and power meter should indicate —2 dBm = 1 dBm # tolerance
of the power meter. (If slightly out of tolerance, go to Paragraph A5-14 for adjustment.)

A4-11. POWER OUTPUT RANGE TEST

SPECIFICATIONS:

Power Qutput Range: +10 dBm to —72 dBm
Attenuator Accuracy: £1.5 dB over the 70 dB range.

DESCRIPTION:
The power output and attenuator accuracy is measured by substitution, using an external step attenuator.

85054 NETWORK ANALYZER

STER
ATTENUATODR

=|=)

1 1

L Mt

Figure A4-5. Power Qutput Range Test Setup
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PERFORMANCE TESTS

A4-11. POWER OUTPUT RANGE TEST (Cont'd)

EQUIFMENT:
0— 110 dB 5tep Attenuator (calibrated at 30 MHz)

PROCEDURES:
4. Sel 8505A controls as follows:

On Al Source/Converter:
QUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control;
RANGEMHz ... . e 0.5—130
b)= LIN EXPAND

CW FREQUENCY MHz
+AF FREQUIENCY

Markers 1

On A3 Signal Processor:
Channel 1:
INPUT
MO D e e e MAG
SCALE/Div 1 dB/DIV

Channel 2:

CRT Display:
BW (Bandwidth)
VIDEO FILTER

Connect equipment as shown in Figure A4-5. Set external step attenuator to 80 dB.

On Signal Processor CRT Display, press REF LINE POSN and adjust CH 1 up-down control to place
the trace on the center line; press REF LINE POSN pushbutton again for normal operation.

Press Channel 1 DISPLAY MKR, then ZRO to place CRT trace on the center graticule line.

Step the OUTPUT LEVEL dBm switch to each 10 dB step between +10 dBm and —60 dBm and step
the external step attenuator as listed in the following table. The step-to-step accuracy should be within
+1.5 major divisions of the center line (i.e., £1.5 dB) # calibration correction of the external attenua-
tor at each step.

®
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PERFORMANCE TESTS

A4-11. POWER OUTPUT RANGE TEST (Cont'd}

OUTPUT LEVEL dBm EXTERNAL STEP
SETTING ATTENUATOR SETTING

+10 dBm 80 dB

0 dBm 70 dB
—10 dBm 60 dB
—20 dBm 50 dB
—30 dBm 40 dB
—40 dBm 30 dB
—b50 dBm 20 dB
—60 dBm 10 dB

A4-12. MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST

SPECITICATION:

Magnitude Reference Offset:
Range: £199.9 dB
Accuracy: z0.03 dB =0.003 dB/dB of offset.

DESCRIPTION:
The trace is zeroed on the center reference ling, then the trace is offset by £190 dB. The resultant position
of the trace is read on the marker.

RF

L SERU IR TATY
OUTRUT b

——— 7
(3 T

MATCHED
COAXIAL CABLES

PDWER SPLITTER

.

Figure A4-6. Marker Acecuracy Test Setup

HQUIPMENT:
Three-Way Power Splitter HP 11850A
Matched Cable Kit, ... e HP 11851A
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PERFORMANCE TESTS

A4-12. MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST (Cont'd)

PROCEDURE:
RECTANGULAR MARKER ZERQ

a. Connect equipment as shown in Figure A4-6.

b, On 8505A, sct the controls as follows:

On Al Source/Convarter:
OUTPUT LEVEL dBm

On AZ Frequency Control:
RANGE MMz ... . e e 0.5—130
LIN EXPAND

CW FREQUENCY . .. i i i 30.0 MHz
tAF FREQUENCY
MARKERS

On A3 Signal Processor:
Channel 1:
INPUT

SCALE/DIV

Channel 2:

Elactrical Length:

CRT Display Section:
BANDWIDTH (BW)
VIDEQ FILTER

Press REF LINE POSN, adjust CHI up-down control to place the reference line at
the center of the CRT, then press REF LINE POSN again for normal operation.

Press Channel 1 DISPLAY MKR pushbutton, then press and hold ZRO pushbutton approximately 10
seconds until the trace scttles on center graticule line. The Channel 1 marker readout should indicate
0.00 dB + 0.01 dB.

POLAR MARKER ZERQ

d.  Set Channel 1 MODE switch to POLAR MAG. Set SCALE/DIV to POLAR 1. On CRT Display panel,
press BEAM CENTER pushbutton. Adjust up-down and left-right controls to center polar dot at
center of CRT graticule. Press BEAM CENTER again for normal operation.

&
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PERFORMANCE TESTS

A4-12. MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST (Cont'd)

€. Press Chanmel 1 DISPLAY MKR, then ZRO pushbuttons. The dot (and marker) should be displayed
within +3 mm of the outside circle on CRT graticule,

Set Clﬁmnel 1 MODE switch to POLAR PHASE. Press DISPLAY ZRO pushbutton. The dot trace
{(and marker) should be at 0 degrees 1 degree on CRT graticule.,

MARKER ACCURACY

Set 8505A controis as follows:

Channel 1;

On Channel 1, press DISPLAY MKR, then ZRO pushbuttons to place the trace on the center line of
CRT.

Press Channel 1 DISPLAY REF, then press REF OFFSET pushbuttons fo offset the trace by +190.0
dB as indicated on the digital readout.

Press Channel 1 DISPLAY MKR and the digital readout should be —190.0 dB £0.6 dB.
Press Channel 1 DISPLAY ZRO pushbutton to place the CRT trace on the center line.

Press Channel 1 DISPLAY REF, then press REF OFFSET pushbuttons to offset the trace by —190.0
dB as indicated on the digital readout.

Press Channel 1 DISPLAY MKR and the digital readout should be +190.0 dB 0.6 dB.

A4-13. RECEIVER NOISE FLOOR

SPECIFICATION:

Noise floor in 10 kHz Bandwidth: — 95 dBm (0.5 to 2 MHz)
— 100 dBm (2 to 10 MHz)
— 110 dBm (10 to 1300 MHz)

DESCRIPTION:

The noise floor ‘is measured by offsetting the reference —95 dB (0.5 to 2 MHz), —100 dB (2 to 10 MIIz),
and —110 dB (10 to 1300 MHz). Each signal at the three input ports is compated with the —95 dBm,
—100 dBm, or =110 dBm reference line to verify that the noise floor is below —~85 dBm, —100 dBm, or
—110 dBm.
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PERFORMANCE TESTS

A4-13. RECEIVER NOISE FLOOR (Cont’d)

8505A NETWORK ANALYZER

TERMINATIONS

Figure A4-7. Noise Floor Test Setup
LQUIPMENT:

50 Ohm Termination (3 required) HP 909A Option 012

PROCEDURE:

a. Connect equipment as shown in Figure A4-7.
b.  Set 8505A Controls as follows:

On Al Source/Converter:
OQUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGEMHz . . ... e 05—-13

LIN EXPAND

START/STOP 1
START FREQUENCY

STOP FREQUENCY
MARKERS

On A3 Signal Processor:
Channel 1:
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PERFORMANCE TESTS

A4-13. RECEIVER NOISE FLOOR (Cont'd)

CRT Display:
BANDWIDTH kHz
VIDEO FILTER On (in)

NOQISE FLOOR FROM 0.5 to 2 MHz

¢, On Signal Processor Display, press REF LINE POSN pushbutton, then adjust CH 1 up-down control to
place the CRT reference trace on the center graticule line. Press REF LINE POSN pushbutlon again
for normal operation,

At Channel 1, press DISPLAY REF, then CLR pushbutton until REL light goes out (if it was lit).
(This clears all previous offsets in Channel 1))

At Channel 1, press REF OFFSET pushbuttons to obtain =95 dB offset. The CRT trace should be be-
low the center graticule line. This shows the noise floor below —95 dBm.

Set Channel 1 INPUT switch to A" The CRT trace should be below the center graticule line.

g, Set Channel 1 INPUT switch to "B'". The CRT trace should be below the center graticule linc.

NOISE FLOOQR FROM 2T0 10 MHz
h.  Set START frequency to 02.00 MHz and STOP frequency to 10.00 MHz. At Channel 1, press DIs-

PLAY REF, then REF OFFSET pushbuttons to obtain —100 dB offset. The CRT trace should be
below the conter gratidule line. This shows the noise {loor below —100 dBm.

Set Channel 1 INPUT switch to "A''. The CRT trace should be below the center graticule line.
j.  Set Channel 1 INPUT switch to ''R'". The CRT trace should be below the center graticule line.

NOISE FLOOR FROM 10 TQ 1300 MHz

k. Set RANGE switch to .5 — 1300 MHz. Sct START frequency to 0010 MHz and STOP frequency to
1300 MHz. At Channel 1, press DISPLAY REF, then REF OFFSET pushbuttons to obtain —}10 dB
offset. The CRT trace should be below the center graticule line. This shows the noise floor below
—110 dBm.

Sct Channel 1 INPUT switch to "A'". The CRT trace should be below the center graticule line.

m. Set Channel | INPUT switch to "B'", The CRT trace should be below the center graticule line.

A4-14, CROSSTALK ISOLATION
SPECIFICATION:

Crosstalk Error Limits: 100 dB isolation between inputs.
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PERFORMANCE TESTS

A4-14. CROSSTALK ISOLATICN (Cont'd)

DESCRIPTION:

A signal of ~10 dBm is applied to the ""R'' Channel inputs. The "A'" and "B" Channels are terminated
and the channel signal is displayed on the CRT display. The displayed signal of Channel "A'"' should be
100 dB below the —10 dBm level of the ""R' port showing isolation between ports. The other ports are
checked in the same manner.

8505A NETWORK ANALYZER

Figure A4-8. Crosstalk Isolation Test Setup

EQUIPMENT:
50 Ohm Termination (2 required) HP 909A Option 012

PROCEDURE:

it is possible to verify the 100 dB crosstalk specifications only over the 10—1300
MHz range where the noise level is below —110 dBm.

Set 8505A Controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGE MHz . ... . e 0.5 —1300
LIN FULL
START/STOP 2
START FREQUENCY 0010 MHz
STOP FREQUENCY
MARKERS
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PERFORMANCE TESTS

Ad4-14, CROSSTALK ISOLATION (Cont'd)

On A3 Signal Processor:
Channel 1:

CRT Display:
BANDWIDTH kHz
VIRDEQ FILTER Off {out)

Connect equipment as shown in Figure A4-8 with the RF output cable connected to "R port and
"A'" and "B" ports terminated with 50-ohm loads.

At Channel 1, press CLR pushbutton until REL light goes out (if it was lit). (This clears all previous
offsets in Channel 1.}

At Channel 1, press DISPLAY REF, then REF OFFSET pushbuttons to obtain —110 dB offset. The
CRT trace should be below the center graticule line for 100 dB of isolation.

Set Channel 1 INPUT switch to "B'" and the CRT trace should be below the center graticule line,

Change setup by moving 50-ohm loads to port "R and "B and connect cable to port "A", Set
Channel 1 INPUT switch to ""R''. Repeat steps ¢, d, and ¢.

Change setup by moving 50-ohm load to port "R''and "A'" and connect cable to port "B". Set Chan-
nel 1 INPUT switch to "R'". Repeat steps ¢ and d.

Set Channel 1 INPUT switch to A" and the CRT trace should be below the center graticule line,

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE

SPECIFICATION:
Absolute Magnitude Frequency Response: =+1.5 dB
Magnitude Tracking Frequency Response; =+0.3 dB

Phase Frequency Response:==*3° from 0.5 to 750 MHz
%+5° from 750 to 1300 MHz
Group Delay: =1 ns from 0.5 to 1300 MHz.

DESCRIPTION:

The receiver magnitude frequency response is tested by applying the RF QUTPUT first directly to the three
individual ports. If the indication is slightly out of specifications, the RF QUTPUT is sent through a power
splitter to one of the INPUT ports and to a power meter. The common mode power variations due to the
source as indicated on the power meter is subtracted from the variations on the CRT trace, giving a result-
ant variation due only to the receiver and display section.
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PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE {Cont’d)

The receiver frequency response in ratio measurement mode may be read directly from the CRT display
since all common mode variations due to the source are cancelled.

8505A NETWORK ANALYZER

RF
QuUTPUT

of

POWER SPLITTER

5052 TERMINATION

Figure A4-9. Absolute Magnitude Frequency Response Test Setup
FQUIPMENT:

Power Meter

Power Sensor

Three-way Power Splitter
50-Ohm Termination

PROCEDURE;

ABSOLUTE MAGNITUDE FREQUENCY RESPONSE
a.  On 8505A, set the controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm
QUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGE MHz 0.5—1300
LIN FULL
START/STOP 1

it may be necessary to make slight adjustment at 0.50 MHz of Frequency Cali-
brate pot behind FREQUENCY CONTROL front panel. (See paragraph A4-8.)

MARKERS
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PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont'd)

On A3 Signal Processor:
Channel 1:

Channel 2
MODIE . e e e e s orF

CRT Display:
REF LINE POSN . . . Center Graticule Line
10 kI1z On (in)
VIDEO FILTER Off (out)

Connect equipment as shown in Figure 49 with "R" INPUT cable connected dirsctly to RIF QUT-
PUT connector.

Press DISPLAY CLR, MKR, then ZRO pushbuttons, Observe the highest and fowest point on the CRT
trace hetween 0.5 and 1300 MHz. They should not be greater than 3 dB difference. If the CRT trace is
within tolerance, go to step h and check "A'" input port. If A" port has been checked, go to step i
and check "B’ input port. if the CRT trace is out of tolerance, go to step d and vancel the cffect of
the RF source variations to see if the recelver section is actually within tolerance.

Conneet cquipment as shown in Figure A4-9, with RF OUTPUT to center of Power Splitter and one
leg of power splitter to port "R'" and the other leg to Power Sensor and Power Meter.

Set Markerlto the point on CRT trace that is maximum. Note Marker reading and Power Meter read ing.

Set Marker 1 to the point on CRT trace that is minimum. Adjust QUTPUT LEVEL VERNIER and
step attenuator to set Power Meter to the same indication noted in step e,

Subtract the Muarker indication noted in step e [rom the displayed marker reading. The difference
should be =3 dB.

Disconnect RF Cable from "R' INPUT and connect to "A' INPUT. Set Signal Processor Channel 1
INPUT switch to A. Repeat preceding step ¢ and observe the power level variations far "A' INPUT,

Disconnect RF Cable from "A" INPUT and connect to "'B" INPUT. Set Signal Processor Channel 1
INPUT switch to B, Repeat preceding step ¢ and observe the power level variations for "B" INPUT.

RATIO MEASUREMENT MAGNITUDE FREQUENCY RESPONSE

_].

Connect equipment as shown in Figure A4-10 with the power splitter connected to "R", "A"', and
"B" inputs and Power Meter disconnected from setup.

On A2 Frequency Control, set RANGE MHz switch to 0.5 — 1300 MHz position, sel MODI te LIN
FULL, WIDTH to START/STOP 1, SCAN TIME SEC to 1 — .1, and TRIGGER to AUTO. Set
MARKER switch to 1 position and Marker 1 control to approximately 640 M1z,

On A3 Signal Processor, set CHANNEL 1 INPUT sWitch to A/R.set MODE to MAG, and set SCALT/
DIV switch to 0.1 dB position. Press DISPLAY MKE, then ZRO pushbutton.
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PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont’d)

8505A NETWORK ANALYZER

MATCHED
COAXIAL <
CABLES

Figure 44-10. Ratio Frequency Response Test Setup

EQUIPMENT:

Three-way Power Splitter HP 11850A
Matched Cable Kit HP 11851A

On A2 Frequency Control, adjust MARKER 1 frequency control between 0.5 MHz (left end of CRT
trace) and 1300 MHz (right end of CRT trace). Note the highest and lowest reading on the Signal
Processor Channel 1 readout. The difference between the highest and lowest reading (peak-to-peak
variation due to frequency response) should be <0.6 dB.

Set Signal Processor Channel 1 INPUT switch to B/R. Press DISPLAY MKR then ZRO pushbuttons.
Repeat preceding step.

PHASE MEASUREMENT FREQUENCY RESPONSE

Q.

Set MODE to LIN EXPAND, WIDTH to START/STOP 1. Set START to 00000. MHz, STOP to 750
MHz. Set Channel 1 INPUT to B/R, MODE to PHASE, and SCALE/DIV to 2 degrees.

Set ELECTRICAL LENGTH INPUT to B and MODE to LENGTH X1. Press LENGTH pushbuttons to
make the overall CRT trace as horizontal as possible.

Press Channet 1 DISPLAY MKR, then ZRO pushbutton to position the trace near the center graticule
line. The maximum trace deviation from the highest point to the lowest point should be <6 degrees
(3 divisions). If the reading is out of tolerance, the power splitter tracking may be at fault. Check the
power splitter tracking as follows. Reverse the connections to the power splitter legs, then make the
phase measurements again and subtract the two readings. The difference in readingsisthe power splitter
tracking error. Correct the original phase measurements by subtracting the power splitter tracking error,

Set START to 750 MHz and STOP to 1300 MHz and repeat steps p and q for the 750 to 1300 MHz
range. The trace deviation should be <10 degrees (5 divisions).

Repeat steps o through r for A/R measurement except set Channel 1 INPUT switch to A/R in step o
and set ELECTRICAL LENGTH INPUT switch to A in step p.

A4-18
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PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont'd}
GROUP DELAY FREQUENCY REESPONSE

t.  On A3 Signal Processor, set Channel 1 INPUT switch to A/R, MODE switch to DLY and set SCALLY/
DIV switch to I ns. Set Frequency Control MODE switch to LIN FULL.

Press Electrical Lensth DISPLAY CLR Pushbutton. Press Channel 1 DISPLAY MKR, then ZRO push-
buttons to center CRT trace about center graticule line and zero digital readout.

On A2 Frequency Control, adjust MARKER | frequency control between 0.5 and 1300 MHz and note
the highest and lowest reading on the Signal Processor Channel 1 readout. The difference between the
highest and the lowest reading (peak-to-peak variation due to frequency response) should be <2 ns.

Repeal steps t through v for B/R measurements. Set all switches the same except set Channel | INPUT
switch to B/R in step t.

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST
SPECIFICATION:

0.01 dB/dB from —20 to —40 dBm
(3.2 dB from —10 to —50 dBm

(0.5 dB from —-50 to —70 dBm

dB from —70 10 —90 dBm

dB from —90 to — 100 dBm

dB from - 100 to —110 dBm

Magnitude Dynamic Accuracy:

==
=
-
=

A
I+ It

R —

i

DESCRIPTION:

The signal level into the receiver is adjusted by sctting the external step attenuator. The signal trace is moni-
tored on the CRT and deviation from the expected position of the trace on the graticule is noted.

B505A NETWORK ANALYZER

[ s I I S IR

Gy
— e —
[} wmn om— D)

STEP
ATTENFATOR

m Figure A4-11. Dynamic Range Test Setup
e EQUIPMENT: 0 —110dB Step Attenuator (calibrated at 30 MHz) HP 8496A
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PERFORMANCE TESTS

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST (Cont'd)

PROCEDURE:

L

On 8505A, set the controls as follows:

On A1 Source/Converter:
OUTPUT LEVEL dBm
QUTPUT LEVEL VERNIER
INPUT LTEVEL dBm MAX

On A2 Frequency Control:
RANGE MHz ... e 0.5=—130

LIN EXPAND

CW FREQUENCY
+AF FREQUENCY

On A3 Signal Processor:
Channel 1;

Electrical Length:
MO D, OFF

Display Section:
BANDWIDTH kHz 10 kHz On (in)

REF LINE POSN Reference Line to Center Graticule Line
VIDEO FILTER On {in)

Connect equipment as shown in Figure A4-11.
Connect calibrated attenvator between RF output and input "R", and set to 30 dB. Press Channel 1
DISPLAY MKR, then ZRO pushbuttons until trace settles. Press CHAN | DISPLAY REF pushbutton.

As attenuator is stepped down, offset —10 dB/step to bring trace back to reference line within limits

shown in following table. (It may be necessary to change CHAN 1 SCALE/DIV to less sensitivity set-
tings if trace is off screen.) -

Repeat step ¢ with attenuator connected to A" input and Channel 1 INPUT switch to "A'"

Repeat step ¢ with attenuator connected to "B input and Channel 1 INPUT switch to "B
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PERFORMANCE TESTS

A4.16. MAGNITUDE DYNAMIC ACCURACY TEST (Cont'd)

OFFSET from REF LINE
External Attenuator Setting Channel 1 REF DFFSET {Plus attenuator tolerance)

10 dB +20.0 0,20 dB3

20 dB +10.0 dB 0.1 dB

30dB 0 dB +0.00 dB

40 dB -10.0dB 0.1 dB
50 dB -20.0dB .2 dB
60 dB -30.0dB
70 dB -40.0dB
A0 dB =-50.0dB
90 dB - 60.0dB
100 dB -70.0dB

110 dB — §0.0 dB

A4-17, PHASE DYNAMIC RANGE

SPECIFICATION:

Phase Dynamic¢ Accuracy (in 10 kHz Bandwidth):
+0.02 degree/dB from —20 to —40 dBm
+0.5 degree from — 10 to — 50 dBm
=1 degree from - 50 to =70 dBm
+3 degrees from —70 to —90 dBm

DESCRIPTION:

A phase reference level is established on the CRT. Then the signal at the receiver is changed through the dynamic
range of the instrument and the change in phase indication is noted.
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Model 8505A

A4-17. PHASE DYNAMIC RANGE (Cont'd}

8505 NETWORK ANALYZER

RE
OUTPUT | &
P ——

COAXIAL
CABLES

POWER SPLITTER

>

Figure A4-12, Phase Dynamic Range Test Setup

EQUIPMENT:

RF Cable Kit
3-Way Power Splitter
Step Attenuator, 0 — 110 dB

PROCEDURE:
a.  On 8505A, set controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm

On A2 Frequency Control
RANGE MHz

CW FREQUENCY
+AF FREQUENCY
MARKERS

On A3 Signal Processor:
Channel 1:

HP 11851A
HP 11850A
HP 8496A
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PERFORMANCE TESTS

A4-17. PHASE DYNAMIC RANGE (Cant'd)

Channel 2;

Electrical Length:
MO . e e e e OFF

Display Section:
BANDWIDTH kHz ... . i i 10 kHz On (in)
VIDEO FILTER
REF LINE POSN

Connect equipment as shown in Figure A4-12,
Set external step attenuator to 10 dB. If "R" OVERLOAD light comes on, adjust OUTPUT LEVEL
VERNIER to clear overload. Press Channel 1 DISPLAY MKR, then ZRO pushbuttons to place the

CRT trace on the center graticule line.

Step cxternal step attenuator fram 10 to 50 dB position. (This applies —50 dBm to ports "A'" and
"R'".} The trace should be within £0.5 degree of Reference Line.

Step the external attenuator from 50 to 70 dB position. (This applies —70 dBm to ports "A' and
"R'") The CRT trace should be within £1 degree of Reference Line.

Step the external attenuator from 70 to 90 dB position. (This applies —90 dBm to ports "A'" and
"R'") The CRT trace should be within +3 degrees of Reference Line.

A4-18. PHASE REFERENCE OFFSET

SPECIFICATION:
Phase Referance Offset:
Range: +1700 degrees
Accuracy: =0.3° £0.5% of offset
DESCRIPTION:

The CW phase signal is observed on the CRT. The signal is offset multiples of 360 degrees and observed if it
returns to the reference line.
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A4-18. PHASE REFERENCE OFFSET (Cont'd}

8505A NETWORK ANALYZER

RF [ N
ouTpPyT || ot

- - r--./. l -
" A[ s
~
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COAXIAL CABLES

POWER SPLITTER

L )

Figure A4-13. Phase Reference Offset Test Setup

EQUIPMENT:

HP 11850A
HP 11851A

PROCEDURE:
4. On 8505A, set controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm

On AZ Frequency Control:
RANGE MHz . ... 0.5—130
LIN EXPAND

TAFFREQUENCY . oo e 4.5 MHz

On A3 Signal Processor:
Channel 1:
A/R
MODE. .. POLAR PHASE
SCALE/DIV

Channe] 2;
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PERFORMANCE TESTS

A4-18. PHASE REFERENCE OFFSET (Cont'd)

Electrical Length:
INPUT
1 (02 52 3 O

CRT Display:
BANDWIDTIT KTz . e e e 10
REF LINE POSN Adjust Reference Line to center of CRT
VIDEOQ FILTER On (in)

Connect cquipment as shown in Figure A4-13.

Press Channel | DISPLAY MKR, then ZRO pushbuttons to place the CRT trace on the reference line.
Il trace is not on CRT center line, make slight adjustment with CRT Display CH ] to place the trace
dircetly on the center line. .

Press Channel 1 DISPLAY RFEF. Press REF OFFSET pushbuttons to obtain offset shown below, then
check that the phase trace is within the limits of the reference line listed below.

REF OFFSET TRACE ACCURACY FROM CENTER LINE
1360° 2.1°
+7720° 39°
+1080° 5.7°
+1440° 7.5°

+ I+ I+

=
=
=
=

+

A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST
SPFECIFICATION:
Phase Accuracy: =20.01 degrees/degree for +170 degrees

+0.01 degrees/degree 0.5 degrees for +180 degrees.

Polur Accuracy; actual value is within less than a 3 mm circle of displayed value.
Electrical Length Accuracy: £3% of reading + 1% of length range.

DESCRIPTION;

The hysteresis loop is observed to see that the 180 degree transition occurs at precisely +180 degrees and
—180 degrees. The electrical length offset is checked by inserting two phase cycles and reading the result-
ant Electrical Length digital readout of 720 degrees.
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A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST

8505A NETWORK ANALYZER

RF
aQuTPUT

MATEHED
COAXIAL
CABLES

POWER SPLITTER

TERMINATION

Figure A4-14. Phase Accuraey Test Setup

EQUIPMENT:

50-Ohm Termination HP 909A Option 012 ﬂ’
Type-N Female to Type-N Female Adapter HP 1250-0777 i
3-Way Power Splitter HP 11850A
RF Cable Kit HP 11851A

PROCEDURE:
PHASE ACCURACY TEST
a. On 8505A, set the controls as follows:

» On Al Source/Converter:
OUTPUT LEVEL dBm

- On A2 Frequency Control:
' RANGEMHz .. ... . 0.5—130
LIN EXPAND

tAFFREQUENCY ... 6.0 MHz
SCAN TIME SEC
TRIGGER
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PERFORMANCE TESTS

A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

~ On A3 Signal Processor:
Channel 1:

CRT Display:
BW (Bandwidth)
+~ Video Filter

Electrical Length Panel:

Connect equipment as shown in Figure A4-14 with two 24-inch matched cables connected in series
between Port "A'" and the 3-way power splitter.

Offset the phase trace with the Channel 1 REF OFFSET pushbuttons to place a phase transistion to
the right of midscreen as shown in Figure A4-15.

¢

el
Ny

A

.

»
b

| 2 /> : : | ;
[i | @
L aciex 55 | RIS EREE |

L

Figure A4-15. CRT Trace of Phase Transistion Figure A4-16. Hysteresis Loop of Phase Trace

Set SCAN TIME SEC to MANUAL. Sweep through the transition in both forward and reverse direc-
tion using the Manual sweep control. Note the hysteresis loop as shown in Figure A4-16.

Adjust both CW FREQUENCY and +AF FREQUENCY to make the hysteresis loop six divisions wide
and centered on the vertical center line of CRT. (See Figure A4-16.)

NOTE

If either step f or g is out of tolerance, refer to Section V for adjustment of
A3A12 Phase Detector.

Press Channel 1 DISPLAY MKR. Center trace dot on the vertical center line at point ""A" on Figure
A4-16 trace. The marker readout should be +180 degrees £2 degrees.
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A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

. Cenler trace dot on the vertical center line at point "B" on Figure Ad-16 trace. The Channel 1 marker
readout should be —180 degrees +2 degrees,

ELECTRICAL LENGTH LINE STRETCHER TEST

. Remove extra 24-inch cable and adapter and reconncet Port "A'' to the three-way power splitter
through one of the matched cables.

On Frequency Control, set:
0.5 — 1300 MHz
. LIN EXPAND
WIDTH CW zAF
LAF FREQUENCY
CW FREQUENCY (read on FREQ COUNTER MHz panzl)

On Signal Processor, set:
Channel 1:

FOLAR MAG
POLAR FULL |

CRT Display:
BW (Bundwidth) 10 kHz On (in)
VIDEO FILTER Off (out)

Al ELECTRICAL LENGTH Panel, set:
INPUT
MGDE LENGTH
VERNIER A O (fully counterclockwise)
DISPLAY CLR Press and release

On Channel |, press DISPLAY MKR, then ZRO pushbuttons, Set Channel 1 MODE switch to POLAR
PHIASE, then press DISPLAY ZRO. This showld place the trace dot within 3 mm of the outside circle
and zero degrees.

Press FLECTRICAL LENGTH pushbuttons to add 430 cm length, The trace dot should move around
the outside circle back to O degrecs £10 degrees,

S¢t ELECTRICAL LENGTH MODE switch to LENGTH X1 position. Press ELECTRICAL LENGTH
pushbuttons to read +15 cm. The trace dot should be at 180 degrees +5 degrees. The same indication
appearing on the CRT should appear on the Channel 1 digital readout.

LINEAR PHASE RANGE

n. Set Channel 1 MODE to PHASE and SCALE/DIV to 90 degrees. Set ELECTRICAL LENGTH MODE
switch to PHASE X10 degrees/SCAN, Press Channel 1 DISPLAY REF, then CLR and press ELKC-
TRICAL LENGTH DISFLAY CLR.
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A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

0.

With ELECTRICAL LENGTH offset pushbuttons, put in +1800 degrees of electrical length. (The
electrical length readout displays +180.) Verify that five transitions are displayed and that the
linear phase display limits over approximately the last 5% of the trace. (See Figure A4-17, Photo A.)

—1800°

T T T -

-

7

el

™

= O ia NS,

(]

1N
L T 7%

S

S
]

LI[J’VIITINGO—-—- LIMITING ——=
< B% (< 90%) < 5% (<790°)

Figure A4-17, Phase Trace with Maximum Electrical Length Added

Reduce electrical length with LENGTH pushbuttons until the limiting section just goes off-screen.
The digital readout at ELECTRICAL LENGTH panel should be =+173 (=+1730 degrees).

With ELECTRICAL LENGTH offset pushbuttons, put in —1800 degrees of electrical length. (The
electrical length readout displays —180.) Verify that five transitions are displayed and that the linear
phase display limits over approximately the last 5% of the trace, (See Figure A4-17, Photo B.)

Reduce electrical length with LENGTH pushbuttons until the limiting section just goes off-screen.,
The digital readout at ELECTRICAL LENGTH panel should be equal to or more negative than —173
(equal to or more negative than —1730 degrees).

LINEAR PHASE ACCURACY

S.

On ELECTRICAL LENGTH panel, set MODE switch to PHASE X 10 degrees/SCAN, set VERNIER
A to zero, then press DISPLAY CLR pushbutton.

On Channel 1, set MODE switch to PHASE. Press DISPLAY REF, then CLR pushbuttons. Press
MKR, then ZRO pushbuttons. Press DISPLAY REF, then REF OFFSET pushbuttons to place
—180 degrees of offset in Channel 1.

On ELECTRICAL LENGTH panel, press LENGTH pushbutton to obtain two complete phase cycles
on the CRT screen. The ELECTRICAL LENGTH digital readout should be +72 2, corresponding to
+720 degrees +20 degrees of electrical length.
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A4-20, GROUP DELAY ACCURACY TEST

SPECIFICATIONS:

Group Delay Accuracy: <:3% of reading +1 ns for 0.5 to 1300 MHz range, or +10 ns for 0.5 to 130 MHz
range,or + 100 ns for 0.5 to 13 MHz range.

DESCRIPTON:

A 50-foot coaxial cable is measured for group delay using the phase function of the 8505A. The group
delay mode is then used to measure the 50-foot cable to obtain a direct group delay reading.

8505A NETWORK ANALYZER

RF |
ouTPuT

MATCHED COAXIAL

CABLES

- TYPE-N FEMALE-TO-FEMALE ADAFTER
POWER SPLITTER ~——TYPE-N MALE TO BNC FEMALE ADAPTER

TYPE-N MALE TO BNC FEMALE ADAPTER TEST CABLE
> 50 FT. COAXIAL
CABLE

o

EQUIPMENT:
3-Way Power Splitter
Matched Type-N Coaxial Cables
Test Cable >50 feet of coaxial cable (RG-223/U or similar)
BNC to Type-N Adapters (2 required) HP 1250-0780
Type-N female to Type-N female Adapter HP 1250-0777

PROCEDURE:

a. A coaxial cable greater than 50 feet in length is used as a standard in the group delay test. Group delay of the
test cable is measured with the 8505A in phase mode as follows:

(1) Connect the 'Test Cable" in A channel between the matched cable and the power splitter as
shown in Figure A4-18.

(2) Set 8505A controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX
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A4-20. GROUP DELAY ACCURACY TESTS (Cont'd)

On A2 Frequency Control:
RANGE MH:z 0.5 — 1300
LIN EXPAND

SCAN TIME SEC
TRIGGER

SCAN TIME SEC VERNIER

On A3 Signal Processor:
Channel 1
000 o 0 A R A/R
MODE PHASE
SCALE/DIV

Channel 2

Electrical Length
TN PU T .. e e A
OFF

(3) Set A2 Frequency Control CW FREQUENCY and VERNIER for 700.00 MHz. Press Channel 1
DISPLAY MKR pushbutton, then ZRO pushbutton to zero the digital readout.

On A2 Frequency Control, adjust CW FREQUENCY up in frequency until the marker digital readout
again indicates 0 degrees. Record frequency for use in later calculation. (NOTE: The phase change
between the two zero points is 360 degrees.)

Frequency = MHz

Calculate the group delay of the *‘Test Cable’

{Phase change in degrees)
360 X {Change in Frequency in Hz)

135}

EXAMPLE
Change in Phase 360 dégrees
Change in Frequency 713 MHz - 700 MHz
13 MHz

360 degrees 1
360 (13 X 106 Hz) = 13 X10°Hz

77 ns
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m A4-20. GROUP DELAY ACCURACY TEST (Cont'd)

Connect equipment as shown in Figure A4-18 with both matched cables connected to power splitter
and ““test cable™ with adapters not connectad in circuit,

On 8505A, set controls as follows:

On Al Source/Converter:

On A2 Frequency Control:

RANGE MHz 0.5 — 1300
LIN FULL

START/STOP 1
1 —.1

Midrange
TRIGGE R . e e e e . AUTO

On A3 Signal Processon:
m Channel 1
Channel] 2

Electrical Length

Press Channel 1 DISPLAY REF pushbutton, then CLR pushbutton until REL light goes out (if it was Iit).
Then press MKR pushbutton.

Connect "Test Cable” between adapters in the A channel. The channel 1 digital readout should indi-
cate the group delay calculated for the "Test Cable'' in step a (5) above +(1 ns +3% of reading).

*SCALE/DIV is set to 1 ns to obtain 0.1 ns resolution. The CRT trace may be off screen.

L
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A4-21. INPUT IMPEDANCE TEST

SPECIFICATION:

Input Impedance: 50 Ohms
Return Loss: 220 dB (<1.22 SWR)

DESCRIPTION:

A short is placed on the TEST port of the Transmission/Reflection Test Set and a reference level is estab-

lised. The Test Set is then connected to a port and the return loss is the difference between the reference
level and the measured level of signal.
8505A NETWORK ANALYZER

NOTE

Sat 85024 on edge to make required connections.
Move 8605A to edge of work bench if necessary
to avoid damage to connectors.

MAKE DIRECT

TERMINATION CONNECTION

REFLECTED 4 INCIDENT I
TEST : SHORT

S ———
i
TYPEN MALE-MALE
8502A ADAPTER
TRANSMISSION/REFLECTION
TEST SET

P11y ——
T
|

Figure A4-19. Input Impedance Test Setup

EQUIPMENT
Matched Cable Kit HP 11851A
Transmission/Reflection Test Set HP 8502A
Type-N Female Short
Type-N Male-Male Adapter
50-Ohm Termination

PROCEDURE:

a. On 8505A, set controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm
QUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGE MHz

” SCANTIME SEC . ... . e e 1 —0.1
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Ad-21. INPUT IMPEDANCE TEST (Cont'd)

A2 Frequency Control (cont'd)
SCANTIME VERNIER . ... e, Clockwise
MARKLERS
Marker 1

On A3 Signal Processor:
Channel 1:
SCALE/DIV
Channel 2;
CRT Display:

BW (Bandwidth) . ..o o 10 kHz
VIDEQ FILTER Off (out)

Connect equipment as shown in Figure A4-19 with the short connected to the TEST port of the
8502A Transimission/Reflection Test Set and RIF INPUT ATTENUATION switch set to O dB.

Press Channel | DISPLAY MKR, then ZRO pushbuttons to center trace on the CRT.

Use only water soluble “grease pencil” on CRT.

Draw u grease penctl mark over the trace on the CRT display.

Remove short from the TEST connector of the test set and connect the TEST port directly to the 8505A <A™
port (no coaxial cable between).
NOTE
One dB is added to the 20 dB return loss specification to account for the
directivity of the 8502A Test Set.

Press Channel | DISPLAY REF pushbutton, Press Channel 1 REF QFFSET pushbuttons to obtain —21 dB at
digital display.

Compare the CRT trace to the grease pencil reference line. The CRT trace should be below the grease pencil
mark for =20 dB of return loss (=1.22 SWR).

Disconnect Test Set TEST port from ‘A"’ port and connect to ‘B’ port. Repeat step g above.
Remove grease pencil marks from CRT display. Disconnect Test Set TEST port from ‘‘B”’ port and connect

a short on the TEST port. Disconnect REFLECTED port of Test Set from 8505A “‘R’’ port and connect it to
“A’7 port. Set Channel 1 INPUT switch to A.
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A4-21. INPUT IMPEDANCE TEST {(Cont'd)

Press Channel 1 DISPLAY MKR then ZRO pushbutton to center the trace on the CRT. Draw a grease pencil
mark over the trace on the CRT display.

Remove short from the Test Set TEST port and connect port to 8503A 'R’ port.

Press Channel 1 DISPLAY REF pushbutton. Press Channel 1 REF OFFSET pushbutions to obtain-—21 dB at
digital display.

Compare the CRT trace to the grease pencil reference line. The CRT trace should be below the grease pencil
mark for =20 dB of return loss (=1.22 SWR).

A4.22. SOURCE IMPEDANCE TEST

SPECIFICATION:
Impedance: 50 Ohms; = 16 dB return loss at — 10 dBm output level (<I1.38 SWR).

DESCRIPTION:

The incident signal from the Source/Converter is measured using a directional coupler and the receiverlponion of
the 8505A. The incident signal contains (1) the initial signal from the source, and (2) the reflected signal. The
reflected signal is developed as follows. The original source signal travels down the 50-ohm coaxial cable, sees the
open end, and is reflected back to the source. If the reflected signal going into the RF OUTPUT connector sees a
perfect 50-ohm source match, no signal is reflected back out of the source. However, the greater the mlsmatgh, the
greater the reflected signal out of the source. This reflected signal adds and subtracts in and out of phase with the
incident signal and is displayed on the CRT.
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A4-22. SOURCE IMPEDANCE TEST (Cont'd)
85054 NETWORK ANALYZER

TYPE N
MALE-MALE
ADAPTER
{make direct
connection
between

instruments) RE
QUTPUT

505 INCIDENT \l —

TERMENATION
REFLECTED

8502A
TRANSMISSION/
REFLECTION
TEST SET

TEST Eé

50¢: CABLE (2 10 20 feet long)

NOTE
Tum 8502A upside down to mate the reguired

conneciors to B505A. Support the frant of the
8502A 10 avoid damage to the connectors.

Figure A4-20. Test Setups for Equivalent Scurce Match
EQUIPMENT:

2-t0-20 ft. 50-Ohm Coaxial Cable (Type N) RG214/U

or equivalent
50-Ohm Termination HP 909A Option 012
Transmission/Reflection Test Set HP 8502A
Type-N Male Barrel HP 1250-1475

MARKER 1
(SHOWN AT 1000 MHz)

PEAK-TO-PEAK RIPPLE VARIATION
(1dB PEAK-TO-PEAK SHOWN)

A

Figure A4-21. Typical Trace of Source Impedance Ripple
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A4-22, SOURCE IMPEDANCE TEST {Cont'd)
PROCEDURE:

a.  On R505A., set controls as follows:

On Al Source/Converter:
OUTPUT LEVEL «¢Bm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Contral:
RANGE MH:;
LIN EXP
START/STOP |
1—0.1
Fully Counterclockwise

START FREQUENCY
STOP FREQUENCY
MARKERS

On A3 Signal Processor:
Channel 1

Channel 2

Connect equipment as shown in Figure A4-20. Set 8502A RF INPUT ATTENUATION to O dB.
NOTE

A single section of 2 to 20 feet of 50 ohm cable is required to avoid
mismatch of connectors.

Press Channel 1 DISPLAY MKR then ZRO pushbuttons. The trace should be displayed on CRT.

Select point on trace near the top or bottom of trace where adjacent ripple cycles may be measured. Adjust
Marker | to place the Marker ! diamond on the area where the ripples are measured as shown in Figure
A4-21. Read the MARKER ! frequency from FREQ COUNTERdigital display (EXAMPLE: 1000 MHz.)
Note maximum ripple in this area. (EXAMPLE: 1 dB peak-to-peak.)

Use Table A4-1 to calculate the foss in the coaxial cable in the test setup and Figure A4-7 to determine the
return loss and SWR that corresponds to the ripple measured in step d. The SWR should be =1.38 (=16 dB
RETURN LOSS).
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A4-22. SOURCE IMPEDANCE TEST {Cont'd)
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Figure A4-22. Graph to Convert Ripple on Trace to Source Mateh SWR
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A4-22. SOURCE IMPEDANCE TEST (Cont'd)

Table Ad-1. Loss in Coaxial Cable

RG Loss in dB Per 100 Feet
Cable

Type 0.2 GHz 0.4 GHz 0.6 GHz

sa/uU . 36 5.2 6.6
8/U . 34 5.2 6.5
F3A/U . 7.0 10.5 13.0
SEAMU . 9.2 14.0 17.3
S8C/U . 9.2 14.0 17.5
177/U 1.5 2.4 3.2
212U 2.4 3.6 2.2 6.6
21370 2.1 31 3.0 6.5
214U 2.3 3.4 5.2 6.5
215/U 2.1 31 5.0 6.3
217U 1.5 23 3.5 4.4
218/U 0.95 L5 2.4 3.2
219/U (.95 1.5 2.4 32
220/U 0.69 B12 -

22t/ 0.69 1.12
223/U 4.8 7.0

224/U i.5 2.3

* Lxample: 9 dB/100 ft. for RG214/U at 1 GHz. Therefore, 12 ft. = i dB loss.

EXAMPLE

On Table A4-1, look under 1 GHz (1000 MHz) for Coaxial Cable type RG 214/U used in test setup. 100
ft. length has a loss of 9.0 dB, Therefore a 12 ft. length has a loss of approximately 1.0 dB.

On Figure A4-22, select the 1.0 dB loss curve.

The ripple shown in Figure A4-21is I dB peak-to-peak. Therefore, Figure A4-22 shows SWR=1.18
or Return Loss of 21.6 dB.
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PERFORMANCE TESTS

A4-23. SPECTRAL PURITY TEST
SPECIFICATION:

Spectral Purity
Harmonics: =25 dB below main signal at + 10 dBm output level
Sub-harmonic and Spurious Signals: Below —50 dBm at + 10 dBm output level
Residual FM: =20 Hz rms on 0.5 — 13 MHz range in 1 kHz Bandwidth
=200 Hz rms on 0.5 — 130 MHz range in 1 kHz Bandwidth
=2,000 Hz rms on 0.5 — 1300 MHz range in 10 kHz Bandwidth

HARMONICS:

DESCRIPTION;

The CW RF output signal as well as harmonics and spurious signals are observed on the spectrum analyzer.

8505A NETWORK AMALYZER

SPECTRUM ANALYZER

RF 1

uTRUT 73 0 ¥
e e | HH
10 d& ATTENUATOR
l Al

-

Figure A4-23. Harmonics and Spurious Signal Test Setup

EQUIPMENT:

Spectrum Analyzer HP 8553B/8555A/8552B/141T
10 dB Attenuator HF 8491A Option 010

PROCEDURE:

4.  Set 8505A controls as follows:

On Al Source/Converter
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PERFORMANCE TESTS

Ad-23. SPECTRAL PURITY TEST (Cont’d)

On A2 Frequency Control:
RANGE MHz
LIN FULL

Connect equipment as shown in Figure A4-23. Allow equipment to warm up for a minimum of one hour.

Slowly sweep manually through .5 — 1300 MHz range and observe harmonics and spurious signals. Identify
signal in question as harmonic or non-harmonic and measure the difference in dB between this signal level
and the level of the fundamental. Harmonics should be >25 dB below the fundamental (< —15 dBm).
Non-harmonic spurious signals should be below —50 dBm.

NOTE

The spectrum analyzer originates some mixing harmonics that may ap-
pear on the display. If a signal is in question, increase the spectrum
analyzer input attenuation by 10 dB. Note if signal decreases in amplitude
by 10 dB, then return the attenuator to the original position. If the signal in
question comes from an external source, it will change by 10 dB. If the
signal in question originates in the spectrum analyzer, the level will either
change by greater or less than 10 dB or may not change at all.

RESIDUAL FM
DESCRIPTION:

The CW output of the 8505A is down-converted to 100 kHz by using a reference signal generator and a mixer. The
down-converted signal (100 kHz) is discriminated and the output of the discriminator is amplified and filtered and
then measured with an RMS voltmeter. The voltmeter reading in mVrms, is proportional to the frequency

instability (residuai FM) of the 8505A.
AMS
85054 NETWORK ANALYZER FREQUENCY METER 40 6B AMP VOLTMETER

505 FEEDTHRU
1 kHz LPF

:
i il
auTPuT I .5 - 13 MHz
I 5 — 130 MHz
I

b — 1300 MHz
10 kHz LPF
ENERATOR
DOUBLE SIGNAL G

BALANCED
MIXER

Figure A4-24, Residual FM Test Setu_p
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PERFORMANCE TESTS

A4-23. SPECTRAL PURITY TEST {Cont'd)
EQUIPMENT:

Reference Signal Generator HP 8640A/B
Balanced Mixer HP 10514A
HP 3210A

HP 10531A

40 dB Low Noise Amplifier HP 08640-60506
RMS Voitmeter HP 340G0A
HP 08505-60156

HP 08505-60155

HP 10100C

PROCEDIJRE:
Jd. Set controls as follows:
B505A
OUTPUT LEVEL dBm

RANGE MHz,
MODE

CW FREQ
+AF FREQ

Connect cquipment as shown in Figure A4-24 with the | kHz Low Pass Filter connected between the 40
dB Amplifier and the 3400A rms voltmeter. Sct 3400A range to 10 mV.

Frequency Meter Calibration
Install internal shorting board into model 5210A Frequency Meter.

Set sensitivity (volts RMS) to CAL (100 kHz) and range to 100 kHz. The meter should display a full scale
indication. If not, adjust screwdriver CAL (100 kHz) as necessary.

Adjust rear panel DISC GAIN CONTROL for —1 voit de at DISC OUT jack of 5210A Frequency Meter.

Reset SENSITIVITY (volts RMS) to 0.01 Vrms. w

Set range to 100 kHz. The DISC OUT is now calibrated for 100 kHz/volt or 100 Hz per millivolt.

A4-42
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Performance Tests

PERFORMANCE TESTS

A4-23. SPECTRAL PURITY TEST (Cont'd}

Residual FM Test

k.

Remove internal shorting board and install the 12 kHz Butterworth low pass filter in 5210A Frequency
Meter.

Set 8640A/B Reference Signal Gencrator output to —10 dBm and frequency of 7.1 MHz. Fine tune
frequency to obtain a full scale reading of 100 kHz on 5210A Frequency Meter.

Voltmeter indication should be less than 7.4 mVrms corresponding to residual FM of <20 Hz rms.

Set 8505A WIDTH to CW and fine tune frequency to obtain a full scale reading of 100 kHz on 5210A
Frequency Meter. Repeat step j.

Change 8505A RANGE MHz to 0.5 — 130 and set WIDTH to CW=AF. Set CW Frequency to 70.0 MHz.
Change 3400A rms Voltmeter range to 100 mV.

Change 8640A/B generator frequency to 70.1 MHz and fine tune to obtain a full scale reading of 100 kHz on
5210A Frequency Meter,

Voluneter indication should be less than 74 mVrms corresponding to residual FM of <200 Hz rms.

Set 8505A WIDTH to CW and fine tune frequency to obtain a full scale reading of 100 kHz on 5210A
Frequency Meter, Repeat step n.

Change 8505A RANGE MHz to 0.5 — 1300. Set WIDTH to CW+AF. Set CW frequency to 500 MHz.
Replace | kHz LPF with 10 kHz LPF as shown in Figure A4-24,

Set 5210A Frequency Meter range to 1 MHz.

Change 8640A/B generator frequency to 500.2 and fine tune to obtain a reading of 200 kHz on the 5210A
Freguency Meter.

Voltmeter indication should be less than 88 mVrms corresponding to residual FM of < 2 kHz rms,

Set 8505A WIDTH to CW and fine tune frequency to obtain a reading of 200 kHz on the 5210A Frequency
Meter. Repeat step w.
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Table A4-2. Performance Test Records (1 of 4)

HEWLETT-PACKARD Test Performed By:
Maodel Bo05A Network Analyzer

Serial Number:

Measured
Value

Para.

No, Upper Limit

Deseription Lower Limit

Ad-8 Frequency Range & Accuracy Test

. START and STOP Freguency:
1300. MHz 1287 MHz
130. MHz 128.7 MHz
13.0 MHz 12.87 MHz
0700. MHz 687 MHz
070.0 MHz 68.7 MHz
07.00 MHz 6.87 MHz
0010. MHz 1 MH=z
001.0 MHz 0.1 MHz
01.00 MHz 0.87 MH=z

W Frequency Stability Test

d. Fregquency Change after 10 minutes

Power Dutput Leveling Test and Absolute
Power Calibration

¢. Power Leveling: variation across band
d. Qutput Level Vernier: 0—12 dB range

Power Output Bange Test

e. Accuracy at all settings of QUTPUT LEVEL
Control

Magnitude Reference Offset and Marker
Acturacy Test

¢. Rectangular Marker Zero —(.01 4B - +0.01 dB
€. Polar Marker Zero — Magnitude —3 mm of +2 mm of
Qutside Outside
Cirele Circle

f. Polar Marker Zero — Phase —1 degree +1 degree
j. Offget +190 dB & read marker —184 dB . —196 dB
n. Offset —19Q dB & read marker +184 dB +196 dB

Beceiver Naise Floor

e, 0.5to 2 MHz, “R" Port
f. 0.5to 2MHz, "A” Port
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Table A4-2. Performance Test Records (2 of 4)

Performance Tests

Deseription

Lower Limit

Measured
Value

Upper Limit

.

h,
i.
m.

V.
W

Magn

Q.

Receiver Noise Floor (cont'd)

g. 0.5 to 2 MHz, “B” Port

h. 2to 10 MHz, “B” Port

i. 2to 10 MHz, “A" Porl

jo 2 to 10 MHz, “R” Port

k, 10to 1300 MHz, “R" Port
. 10 to 1300 MHz, A Port

m. 10 to 1300 MHz, “B"” Port

Crosstalk Isolation

d. Crosstalk between “R™ and ““A" Porl
e. Crosstalk between “R" and “B" Port
f. Crosstalk between *A™ and “*R” Port
Crosstalk between A" and “B” Port

7. Crosstalk between “B" and “R" Port
. Crosstalk belween “B" and “A™ Port

Magnitude, Phase and Group Delay Frequency
Response

Port “R” Frequency Response

Port “A" Frequency Response

Port “B"" Frequency Response

A/R Ratio Measurement Magnitude
Frequency Response

. B/R Ratio Measurement Magnitude

Frequency Response

. B/R Phase Measurement Frequency Response

(.5 to 7560 MHz

. B/R Phase Measurement Frequency Response

750 to 1300 MHz

. A/R Phase Measurement Frequency Response

0.5to 750 MHz

A/R Phase Measurcement Frequency Response
760 to 1300 MHz

AR Group Delay Frequency Response

B/R Group Pelay Frequency Response

itude Dynamic Accuracy Test
Input “R" REF QFFSET: +20dB
+10dB

0 dB {Ref)
—10dB
—-20dB
—30dB
—4(0 dB
—50 4B
-60 dB
=70 dB
—80dB

—95 dBm

—100 dBm
=100 dBm
—100 dBm
—110 dBm
—110 dBm
=110 dBm

3dB

3 dB

3dB

0.6 4B

0.6 dB

6 degrees
10 deprees
6 degrees

10 degrees

2 ns
2ns
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Table A4-2. Performance Test Records (3 of 4)

Model 8505A

Description

Lower Limit

Measured
Value

Upper Limit

Magnitude Dynamic Accuracy Test (cont'd)

d. Input “A™ REF OFFSET:

+20 dB
+10 dB
0 dB (Reference)
~—10 dB
—20dB
--30 dB
—40 dB
—50 dB
—60 dB
=70 dB
—80 dB

e, Input “B" REF OFFSET:

+20 4B
+10 dB
0 dB (Reference)
—10dB
20 4B
—30 dB
—40 dB
—50 dB
—60 dB
—70 4B
—80 dB

Phase Dynamic Range

d. =10 to —50 dBm Range, CRT trace
tolerance from reference line

3, «=50 to —70 dBm Range, CRT trace
tolerance from reference line

. —70 to —90 dBm Range, CRT trace
lolerance from reference line

Phase Reference Offset

!, Reference Offset, CRT trace tolerance
from reference line:

% 360 degrees
1 720 degrees
1080 degrees
1440 degrees

—0.5 depree

—1 degree

—3 degrees

—2.1 degrees
—3.9 degrees
—5.7 degrees
—7.0 degrees

T

T

N

+0.5 degree

+1 degree

+8 degrees

+2.1 degrees
+3.9 degrees
+5.7 degrees
+7.5 degrees
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Table A4-2. Performance Test Records (4 of 4)

Performance Tests

Description

Lower Limit

Measured
Value

Upper Limit

Phase Accuracy and Electrical Length Test

Phase Accuracy Test:
f. +1B0 degree transistion
g. —180 degree transition

Electrical Length (Line Stretcher) Test:
1 30 em at 1000 MHz

m. 15 em at 1000 MHz

Linear Phase Range;
p. Maximum Positive Electrical Length
r. Maximum Negative Electrical Length

Linear Phase Accuracy:
u. Length in degrees added for two phase cyeles

Greup Delay Accuracy Test
a. Group delay of “test cable” by calculation
f. Group delay by direct measurement

{1} Lower Limit — same value as (a)
above —(1 ns +3% of reading)

(2) Upper Limit — same value a5 (a)
above +(1 ns + 3% of reading)

Input Impedance Test
g, Return Loss of Port “A”
h. Return Loss of Port ““B"
. Return Loss of Port “R”

Source Impedance Test
¢. SWR of RF OUTPUT port

Spectral Purity Test
¢. Harmonics helow fundamental at +10 dBm

Non-harmonic spurious signals with
fundamental at +10 dBm

m. Residual FM at 7. MH=

q. Residual FM at 70 MHz

w_ Residual FM at 500 MHz

%, Residual FM in CW mode at 500 MHz

+1.82 degrees
—182 degrees

+10 degrees
(370 degrees)
185 degrees

+1730 degrees
~1730 degrees

+700 deprees

+178 degrees
—178 degrees

—10 degrees
(350 degrees)
175 degrees

+740) degrees

(2)

1.38 SWR

—15dBm
--50 dBm

20Hz tms (7.4
mV rms on volt-
meter).

200 Hz rms
(74 mV rms
on voltmeter)

2 kllz rms
(B8 mV rms
on voltmeter)

2 kHz rms
(88 mVrms
on voltmeter)

Ad4-47/A4-48
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Maodel 8505A

Adjustments

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION V
ADJUSTMENTS

A5-1, INTRODUCTION

A3-2.  This scction provides adjustment procedures
tor the Model 8505A Network Analyzer. These pro-
cedures should not be performed as a routing mainte-
nance procedure but should be used (1) after replace-
ment of a part or component, {2) when the perfor-
mance test shows that the specifications of Table Al-1
cannot be met, or (3) when instructed to do so in the
troubleshooting procedure. Table A5-1 lists the ad-
Justment procedure and the function of each control,

WARNING

With the top cover removed, termi-
nals are exposed that have ac vol-
tages capable of causing death. The
adjustments in this section should
be performed only by a skilled per-
son who knows the hazard involved.

NOTE

Before performing any adjustments,
allow 1 hour warmup time for the in-
strument.

A5-3. EQUIPMENT REQUIRED

A5-4. Table Al-5 lists the equipment required for
the adjustment procedure. If the test cquipment re-
commended is not available, other equipment may be
used if its performance meets the **Critical Specifica-
tions’* listed in the table.

A5-5. FACTORY SELECTED COMPONENTS

A5-6. Some adjustments within the instrument are
done by sclecting different values of components,
These are included in Table A5-1 with the other ad-
justments. Factory selccted companents arc identified
on the schematic diagram with an asterisk (*).

A5-7. RELATED ADJUSTMENTS

A5-8, There are some ¢ircuits that require adjust-
ment in a specific order. The procedure assumes that if
a specific adjustment i3 made in the middle of the
procedure, all adjustments before that one must be
correct.If the sequence in the procedure is followed, a
minimum of interaction between controls iy present,




Adjustments

Tahle A5-1, Adjustments in Reference Designator Qvder (1 of 5)

Model 8505A

Reference Designator

Name on Board

Function

Paragraph
Number

AlA3R7
ATA3RILS
A1A4CS8
AlA4CIO*

ALA4RS

ATASCS
ALASCIO*

AlASRG

AlAoCH
ALAGCIO*

ATAGRS

AlAl5ALC]
ALlAISAIRII

ALTAISAIRZS
ALTAISAIRZE
ATALSAIR32

ALAISAZRT

ALAISAZRI3
ALTAI5A2R]S
ATAISA3CIS
ATALSA3C24
ATAT5A4C18
ALAI5A4C24

AZAIAIRI3

AZAVAIRS

—1Z dBm

0 dBm
PHASE

None
MAGNITUDE
ADJ

PIASE

None
MAGNITUDE
ADI

PHASE

MNone
MAGNITIIDE
ADJ

9.9 TUNE

Wn

A
B
A
B

FREQUENCY
CAL

ILLUMINATOR
ADI

RF POWER. Vernier Calibration
RF POWER. Vernier Calibration
Phase Calibration in “R"™ Channel

Selected Capacitor for phase calibration
*R" Channel

Adjusts gain of “R” Channe] IF Amplifier

Phase Calibration in “A” Channel

Selected Capacitor for phase calibration
*A” Channel

Adjusts gain of “A™ Channel [F Amplifier

Phase Calibration in “*B Channel

Selected Capacitor for phase calibration
“B" Channel

Adjusts gain of “B” Channel IF Amplifier

Adjusts 9.9 MHz Oscillator Frequency

Reduces noise sidebands on 4.2099 GHz
signal

Nulls 9.9 MHz signal
Adjusts for +8.0 Vde output
Adjusts Modulator Drive to ATA15AS

Reduges noise sidebands on 4,210 GHz
signal

Adjusts for +8.0 Vde output

Nulls 10.0 MHz signal

Peaks 100 MHz drive to A1AISAS
Peaks 100 MHz drive to A1A15AS
Peaks 100 MHz. drive to ALALSA6
Peaks 100 MHz drive to ATA15A6

Adjusts frequeney of YIG Oscillator

Adjusts intenzity of D81 on RPG

AS5-14
A5-14
A5-16
A5-16
A5-13,
A5-31
A5-16
AS5-16
A5-15,
A5-31

A5-16
AS-16

A5-15
A53]

7

Asl1
As-11

As-11
A5-11
As-11
As-12

A5-12
A5-12
A5.13
A5-13
A5-13
A5-13
A5-20

Factory
Adj.




Model 85305A

Table A5-1. Adjusitments in Reference Designaior Order (2 of 5)

Adjustments

Reference Designator

Name on Board

Function

Paragraph
Number

AZATA3RS

A2A4RI4
AZA4RIG
A2A4R24
AZA4RZS
A2A4R40
AZATRAS

AIATRG]
AZABRSE
AZABR7S
AZARRTY
A2ARST
A2A9R68

AZALIR17

AZAITR22#

AZATIRAD"

A2AIZC10
AZAI3RS
AZAL3RIO

AZALSRI2
AZAISR22
AZA20R23

A3ASR27
A3ASR28
A3AS5SR29
A3ASRAS
A3ASR43
AJASRT0

ILLUMINATOR
ADI]

AF2
SYM 2
SYM I
GAIN
+13V

SWP ADJ

EXP GAIN

EXP OFFSET A
EXT OFFSET B
FREQ ADJ LO
FREQ ADJ HI

MAIN DRIVER
(1300 MHz)

F1/E2

E3/E4

100 MHZ ADJ
0 dB ADJ
—12 dB ADYJ

“99" ADJ (right)
“0" ADJ (left)
20V ADJ

POF52
OF52
OF51
BAL
5CL

L3

Adjusts intensity of D31 on RPG

Adjusts £AF high end

Adjusts £AF low end

Adjusts high end of 130 MHz band
Adjusts high end of 1300 MHz band
Summing Amp Gain

Adjusts +13V Supply

Sweep Adjust

Adjusts gain of expotential circuit
Adjusts EXP waveform

Adjusts top of EXP waveform for offset
Adiusts low frequency limit

Adjusts high frequency limit

Drive to Tuning Current Source Adjust
at High-frequency end of band

Selected Value for range. Nominal Value
19.6K

Selecied Value for range. Nominal Value
10K

Tunes 100 MHz Osc. frequency
Voltage Ramp Gain
Voltage Ramp Gain

Adjusts marker at “99"" and right edge
Adjusts marker at “0"” and left edge
Adjusts +20V supply output

Phase (Offset Channei 2
Channel 2 Mugnitude Offset
Channel 1 Magnitude Offset
+ Balance

Scale

Line Stretcher Offset

Factory
Adj.
A5-18

AS5-18
A5-18
AS-18
AS-18

A5-17,
A3-18

AS5-18
AS-19
A3-19
A5-19
AS.21

AS-21




Adjustments

Tahle A5-1. Adjustments in Reference Designator Order (3 of 5)

Model 8505A

Reference Designator

Name on Board

Function

Paragraph
Number

AZABRY
AJAGRIL3
AJAGRI4
AJATRE
A3ATRY
AZASRIO
AZABRIE
AJAERILY
AJAZR40
A3IABR44
AZAERS3
A3ASRED
A3ARRRA2
AJAHRES
A3ABRY3
A3AER95
A3AQLIQ
AZAORIG
ASAGR2G
A3JAOR27
AJADRZY
A3ADR42
AIALOCTT*
A3AL0L4
A3AIGLS
AJAIQRE
AJATOR4S

ASALIRI2®

A3ATIRIL3
A3ALIRZG

RATIO OFFS
CH1 OFFS§
CH 2 OFFS
CH1

CHZ

IF BAL
MAG BAL
XY GAIN
Y-RAL
X-BAL
QUAD

e

“R

wA™

* OFFS8

Y OFFS
89 KHz NULL
v

g

[y

g

e

None

100 KHz
992 Ktz
BAL

¢ TRIM

Mone

CK
BAL

Ratio Offset

Channel 1 Offset

Channel 2 Offset

Channel | Offset

Channel 2 Offset

IF Reference Balance, smallest dot
Magnitude Balance, smallest dot
(ain Balance

Y-Axis Balance

X-Axis Balance

Round Trace, quadrature balance
Linear Scaling

Full Scale

Expotential scale, Quter Circle Culibration

Centers X output at zero
Centers Y output at zero
Nulls 89 kHz Harmonie
Offset Calibration

— Clamp max, negative line stretcher limit

+ Clamp max, positive line stretcher limit
Offset

Frequency Adjustment
Select for min. 793 kHz
100 kHz Peak

992 kliz Trap
Balanced Mod Balance Adj
Phase Trim

Select resistor for course adjustment for
100 kHz Clock

Clock Frequency

Balange

A5.24
A5-24
A3-24
A3-26
A5-26
A5-34
AS5.34
As-34

A-34

il




Maodel 85035A

Tauble A5-1. Adjustments in Reference Desigrator Order (4 0f 5)

Adjustments

Reference Designator

Name on Board

Function

Paragraph
Mumber

A3A1IRA43
A3ATIR74

A3ALIR7S
AJATIRTY

AZAL2LT
A3AIZLA
A3AI2LII
AZATIRIG
AJAL2ZR20

AZATZR3]

A3AI2R32
A3AL2RS0
A3AIZRS4
A3AL13C24
AJA13L3

AJAL3LA

A3AIZR34
A3AI13R71

AJAIIR9I

A3AL3RS96
A3AL3RYY
A3A14C26
AJALI4L3
AJAL41A

A3AT4R54
A3AL4R71
A3A14R9]

AZALAR96

AJAL4RYY

G

M
F

Rg

Te

L3¢

REF BAL 1
TEST BAL 1

REF BAIL 2

TEST BAL 2
S5CL

OFT

100 KHz TRIM
PHASE

B

A

5CL

1 OFF

wyrr

100 KHz TRIM
PHASE

Gain

Delay Offsol

Modulation Offsel

Offsel

Zero phase difference, Refersnce

120 degree phase difference, Test

Line stretcher zero phase

Nudls 200 kHz 2nd Harmonic in Refercnce
Nulls 200 kHz 2nd Harmonic in Test

Mulls 200 kHz 2nd Harmonic in
Reference

Nulls 200 kHz 2nd Harmonic in Test
Scale

+0.9 Vde to U7 Phase Det

Adjusts for 100 kHz

Adjusts phase of 100 kHz signal
Low end peaking

Amplitude

Rectifier feedback

Scale

Initial offset

Gain offset (no change between - 1Qand -30)

Adjusts for 100 kHz

Adjusts phase of 100 kl1z Signal
Low end peaking

Amplitude

Rectifier feedback

Seale

Initial offset

Gain offset (no change between —10 and —30)

AS-35
AS5-33
A3-35
AS-35
A5.32
AS5.32
AS5-32
A5-32
AS-32

A5.32

A5-32
A5-32
A5-32
A3-30
AS5-30
A5-30
A3-30
A5-30

AS-30,




Adjustments

Tahle A5-1. Adjustments in Reference Designator Order (5 of 5)

Model 8505A

Reference Designator

Name on Beard

Function

Paragraph
Mumber

A3AISR]
AJALSRE
AJALSR3]
AJAISR33Z
A3AI7RIO
A3ALTR30
A3JALITR31
A3A1TR41
A3A25RS

A3A2Z5R9

A3AZ6R14
A3AZTCL1
AJIAZTRI2
AJAZTR40
A3AZ7R4]
A3A27R42
AIALTRAS
A3IAZTRAG
AJAZTRS1
AJAZER]S
A3AZERZT
A3AZER29
A3AZ9RIS
A3AZ9R27

AJAZOR2S
A3A30RL*

SWP WIDTH
INT

CH2Y
CH1Y

IN OFS

A/D OF5
5YM

5CL
XPOSN

TRACE ALIGN
FOCUS LIM
HF ADJ 2
HY AD]I
INT LIM

F G GRID
ASTIG
HFADJ |
ORTH
PATTERN
POS

GAIN

HF ADI
POS

GAIN

HF ADJ

Mone

X Sweep Width
Intensity Limit
Chanrel 2 Y Gain
Channel 1 ¥ Gain
Input Offset (Marker)
Aralog-to-Digital Offset
Symmetry

Scale

Adjust position of trace in Horizontal
direction

Adjusts alignment of trace to CRT graticule
Limit of Front Panel Fogus Control
Migh Frequency Adjust 2

High Voltage Adjust

Intengity Limit

Flood Gun Grid

Astigmatism Adjust

High Frequency Adjust 1
Orthogonal Adjust

Trace Pattern

Position

Deflection Amp. Gain

High Frequency Damping

Position
Deflsction Amp. Gain
High Frequency Damping

Scale Mumination

A5-27
A5-27
A5-27
A5-27
A5.25
AS5-25
AS25

A5-25

Front panel
control

Front panel
control

AS5-36
A5-36
A5-36
A5-36
A5.36
A5.36
A5-36
A35-36
A5-36
A528
A528
A5-28
A5-29
A5-29
A5.29
A5-36

*Factory Selected Component.
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ADJUSTMENTS

A5-9, AZA20POSITIVE VOLTAGE REGULATOR and A2A21 NEGATIVE VOLTAGE REGULATOR

EQUIFMENT:
Digital Yoltmeter (DVM) HP 3490A

Connect digital volimeter (DVM) to A2ZA20TP6.

NOTE

If +20V supply is within the tolerance listed, do not make adjustment, as this
will affect instrument calibration.

Adjust +20V (A2A20R23) for +20.00 Vdc =0.01 Vde. (See Figure A5-1.)

Check remaining power supply voltages as listed in Table A5-2.

Tuble A5-2, Power Supply Vollages

Test Point Valtage Tolerance (Vde) Ripple (mV p-p}

+20 +20.00 0,01 4
+15 +13.00 | 0.25 10
+5A + 5.00 0,25
+ 5.00 +0,25
—10.00 10.25
—12.60 +1.0--00
—18.00 +).90

40,00 .50

A5-10. A2A12 10/100 MHz REFERENCE OSCILLATOR
EQUIPMENT:

Frequency Counter
Spectrum Analyzer

Disconnect cable from A2A 1211 100 MHz output (Figure A5-2) and connect a frequency counter to J1. The
counter should indicate 100 MHz + 10 Hz. If not, adjust ** 100 MHz ADJ'" trimmer A2A12C10 for correct
frequency. Use a non-metallic alignment tool.

A3-7
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ADJUSTMENTS

A5-10. A2A12 10/100 MHz REFERENCE OSCILLATOR (Cont'd)

A1/A2

+20V ARJ
AZAZ0R23 AZAZ]  AZAN —40 -126 -18

+20

+5A

+5B

{2 NOT USED)

+15

Fivure A5-1. A2A20 and A2A21 Power Supplics

Connect counter to A2A12J2. The counter should indicate 10 MHz +1.0 Hz.

Check 100 MHz signal level at AZA12J1 with Spectrum Analyzer. It should be +6 dBm £2 dB.

Check 10 MHz signal level at A2A12]2, Tt should be +4 dBm =2 dB.

Reconnect cables to A2A12]11 and J2.




Model 8505 A

ADJUSTMENTS

Adjustments

A5-10. A2A12 10/100 MHz REFERENCE QSCILLATOR (Cont’d)

A1/AZ

100 MHz ADY
A2A12010

10/100 MHz
REF 05C
A2A12

; m- ‘. QMU e ‘-ﬂ- ] mﬁﬂ l 1
I."' % " ¥ W W - W w w owwu h.
b b\

A2A12

100 MHz 10 MHz
A2A12)1 AZA12)2

Figure A5-2. AZAL12 10/100 MHz Reference Oscillutor Adjustment Locations

A5-11. A1A15A1 9.9 MHz PHASE LOCK BOARD
EQUIPMENT:

Frequency Counter
Digital Voltmeter (DVM)
Oscilloscope w/10:1 Probe
Spectrum Analyzer

Power Meter

HP 5340A

HP 3490A

HP 180/1801/1820
HP 141/8552/8555
435A/8452A

Connect a frequency counter to A15J2 (Figure A5-3). Adjust ““9.9 TUNE" A1A15A1CI for 9.9000 MHz

=10 Hz (with cover on ATAISAL).

Remove cover from AIA15A1 and A2. Connect DVM to TP3 and adjust ““BAL" ATAISAIR25 for 1.8

Vde,

Connect pumper from TP2 to ground to disable search oscillator.

Connect DVM {o test point Ve (TP4). Adjust ""TUNE" R28 for +8.0 Vde 0.1 Vde on DVM. Discon-

nect DVM.

Conneet Oscilloscope 10:1 probe to TPI. Adjust “BAL" ATA15A1R25 for minimum signal amplitude.

Remove jumper from TP2.




Adjustments Model 3505A

ADJUSTMENTS

A5-11. A1A15A1 9.9 MHz PHASE LOCK BOARD (Cont’d)

g, On A2 Frequency Control, set RANGE MHz switch to 5 . 1300. At bottom of Al Source/Converter.
disconnect cable W9 from A9F1, Connect HP Model 8555A Spectrum Analyzer to the end of cable
W9, ©4.2099 GHz” outpul. Set Spectrum Analyzer for 3 kHz bandwidth. Adjust “Wn" AJA15AIRI1]
control for the least peaking of the noise sidebands (See Figure AS5-4)

Remove black coax cable from A1A9)1 and connect power meter to cable. Adjust “MOD*" ATAISAIR3Z
for — 12 dBm =1 dB.

Disconnect test equipment. Reconnect W9 to A9F1. The *‘9.9 MHz LOCK™* fault light on A1 front panel
should be off indicating proper phase lock.

A5-12. A1A15A2 10 MHz PHASE LOCK

EQUIPMENT:

Digital Voltmeter (DVM)
Oscilloscope w/10:1 probe
Spectrum Analyzer

On A1A15A2, connect DVM to TP3 and adjust ““BAL"" R15 for +1.8 Vde. (See Figure A5-3.)

‘

A1/A2 A1A15A1 ATAT5A2

A1A15)2
MOD 98 MHz TUNE
R32 REFOUT R238

Wn 99 TUNE
R11 ci

ATATBA1 Al1AT6A2
(9.9 MHz) {10 MHz)

Figure A5-3. AIAISA1{A2 Adjusiment Locations




Model 8505A Adjustments

ADJUSTMENTS

A5-12. A1A15A2 10 MHz PHASE LOCK (Cont’d)‘

Connect jumper from TP2 to ground to disable search.

Connect DVM to Test Point VC. Adjust **“TUNE"" R13 for +8.0 Vdc +0.1 Vdc on DVM. Disconnect
DVM.

Connect Oscilloscope 10:1 probe to TP1. Adjust “‘BAL’’ R15 for minimum signal amplitude.

Remove jumper from TP2.

At bottom of Al Source/Converter, disconnect cable W8 from A1111. Connect HP Model 8555A Spectrum
Analyzerto the end of cable W8, **4.210 GHz"’ output. Set Spectrum Analyzer for 3kHz bandwidth. Adjust
““Wn’" R7 control for the least peaking of noise sidebands. (See Figure A5-4.)

Disconnect test equipment and reinstall coveron A15A1 and A2, Reconnect W81to A11J1. The **10 LOCK™
fault light on A1 front panel should be off indicating proper phase lock.

Figure A5-4. 4.2099 and 4.210 GHz Waveform on Spectrum Analyzer

A5-13, A1A15A3 and A1A15A4 IF DRIVER BOARD

NOTE

Do NOT perform this adjustment unless repairs have been made to
A1A15A3 or A4.

EQUIPMENT:

Spectrum Analyzer HP 141/8552/8553
Attenuator HP 8496 A
Adapter, Snap-on Jack-to-Type N Jack

Adapter, Snap-on Plug-to-Type NMale. . ... ... ... ..ot HP 1250-0673
Adapter, Type N Male-to-Type N Male HP 12500778

Disconnect cable from A2A12J1 and insert an external attenuator between A2A12J]1 and cable. Set
attenuator to 30 dB.

A5-11




Adjustmaents Model 8505 A

ADJUSTMENTS

A5-13. A1A15A3 and A1A15A4 IF DRIVER BOARD (Cont'd)
b.  Remove cover from ATAISASZ,

Cm}nect Speetrum Analyzer to 100 MHz output at test point ““DRI™ on A1A15A3. (See Figure A5-5.)
Adjust “*A” A3CIR and “*B’" A3C24 for highest amplitude. 100 MHz signal. Replace cover,

Remaove cover tom ATAT5A4,

Connect Spectrum Analyzer to 100 MHz output at test point DRI on ATA15A4, Adjust *“‘A"* A4C18 and
"B A4C24 for highest amplitude 100 MHz signal. Replace cover.

Remove attenuator and reconnect cable to A2A1271.

ADAPTER 8496A STEP ADAPTER
HP 1250-0671 ATTENUATOR HP 1250-D673

RF CABLE AZW5 CONNECT TO
AZAI2)1T
ADAPTER A1A18A3/A4
HP 1250-0773

AlA15A4
{UNDERNEATH)

REMOVE THE
BOLTS, LIFT UP,
FOR ACCESS TO
A15A3 & A15A4

A1ATRAT
(UNDERNEATH)

Figure A5-5. AlAI5A3/A4 IF Driver Adjustment Locations

A5-14. A1A3 ALC and ATTENUATOR DRIVER (RF POWER OUTPUT ADJUSTMENT)

EQUIPMENT:

HP 435A/8482A
HP 8491A Opt. 010

Connect power meter to RF OUTPUT connector using a 10 dB attenuator.

On Al Source/Converter, set OUTPUT LEVEL dBm switch to + 10 dBm and set QUTPUT LEVEL Vernier m
to 0 dB. On A2 Frequency Control, set RANGE MHz switch to .5—130, set WIDTH switch to CW, and set
CW FREQUENCY 1o 30 MHz.

An-12




Maodel 8505A Adjustments

ADJUSTMENTS

A5-14. A1A3 ALC AND ATTENUATOR DRIVER (RF POWER OUTPUT ADJUSTMENT) (Cont'd)
Adjust O dB control ATA3RIS (Figure A3-6) for 0 dBm indication on power melcr,

Adjust OUTPUT LEVEL Vernier to —12 dB. Adjust —12 dB control ATAZR7 [or —12 dBm + 1 dBim
indicution un power meler.

ATAIALCE —12d8B 0d8
ATTENUATDH ATA3RY A1A3R16
ODRIVER

Figure A5-6.  Power Ouiput Adjustment Controls
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ADJUSTMENTS

A5-15. ATA4, A1A5, and A1A6 RECEIVER IF AMPLIFIERS

Connect equipment as shown in Figure A5-7 with RFQUTPUT connected to R INPUT, Connect AC Digital
Voltmeter (BVM) to pin 9 of XA4 as shown in Figure A5-8,

8505A NETWORK ANALYZER AL DIGITAL VOLTMETER

| input

HE
aurean

Figure A5-7. Receiver Quiput Test Setup

XA pin 9 | J T T XAd pin 8

XAL pin 3

Figure A5-8,  IF Amplifier Signal Test Points on AIA14 Mother Boarel.




Model 8505A Adjustments

ADJUSTMENTS
A5-15, A1A4, A1A5, AND A1A6 RECEIVER IF AMPLIFIERS (Cont'd)

b,  On Al Source/Converter
QUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MH:

CW FREQUENCY

Adjust MAGNITUDE ADJ A1A4R6 on ‘R’ Channel IF amplifier A4 (Figure A5-9) for a DVM indication
of 0.35 VRMS +0.02 VEMS.

Disconnect coaxial cable from the front panel R INPUT and connect it to A INPUT. Disconnect the DVM
from Pin 9 of XA4 and connect it to Pin 9 of XAS5 (Figure A5-8). Adjust MAGNITUDE ADJ AIA5RGon A
Channel IF amplifier AS (Figure A5-9) for a DVM indication of 0.35 VRMS +0.02 VRMS.

A1/A2

A1A4  MAGNITUDE A1A5 MAGNITUDE A1AE  MAGNITUDE
{(“R"IF} ADJA1A4RE (“A"IF} ADJAIAGRE (“B"IF} ADJAIAGRE

Figure A5-9. IF Amplifier A1A4(A5/A6 Adjustment Lacations
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ADJUSTMENTS

A5-15. A1A4, A1A5, AND A1A6 RECEIVER IF AMPLIFIERS (Cont’d)

Disconnect cable from the front panel A INPUT and connect it to B INPUT. Disconnect the DVM from Pin 9
of XAS and connect it to Pin 9 of XA6 (Figure A5-8). Adjust MAGNITUDE ADJ A1A6R6 on B Channel [F
amplifier A6 (Figure A-9) for a DVM indication of 0.35 VRMS +0.02 VRMS.

NOTE

The preceding adjustments set the IF Amplifiers to produce the correct
drive for the magnitude detector adjustments. A final “fine tuning” of the
IF Amplifiers for absolute power calibration is done in Paragraph A5-31.

A5-16. A1A4, A1AS5 and A1A6 PHASE ADJUSTMENTS

NOTE

Do not make phase adjustment of A1A4, A1A5, or A1A6 unless you are
replacing one of these boards. The following phase adjustment is to
remove A in the filter on the board and is NOT an RF adjustment,

HQUIPMENT:

Power Splitter HP 11350A
RF Cuble Kit HP 11851A

On 8505A, set controls as follows:

On Al Souwrce/Converler
OUTPUT LEVEIL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MHz

WIDTH

SCAN TIME 5EC
TRIGGER

CW FREQUENCY

On A3 Signal Processor
Channel 1
INPUT
MO PHASE
SCALE/DIV

Channel 2

Eleetrical Length
MO e e OFF




Model 8505A Adjustments

m ADJUSTMENTS

A5-16. A1A4, AtA5 and A1A6 PHASE ADJUSTMENTS (Cont'd)

§505A NETWORK ANALYZER

RF
ouTPuT | T 7

—

MATCHED
COAXIAL
CABLES

SPLITTER

Figure A5-10. Test Setup for Phase Adjustment of AIA4, AIAS, and AIA6.

Connect equipment as shown in Figure A5-10.

Temporarily tag AlA4as"'1", ATAS as "'2" and ATA6 as '3

Press Channel 1 DISPLAY REF, then CLR until REL light goes out (if lit).
Press DISPLAY MKR and note MKR reading.

Set Channel 1 INPUT switch to B/R and note MKR reading.

Using the readings noted in steps e and f,decide which of the followirig measurement combinations your
instrument has:
(1) 1If both A/R and B/R measurements are positive, determine which is more positive. If A/R is

greater than B/R, the ''2" board should be installed in A4 position. If B/R is greater than A/R,
the ""3" poard should be installed in A4 position.

(2) If both A/R and B/R measurements are negative, leave the boards where they are installed.
(3} If A/R is positive and B/R is negative, install the "2" board in A4 position.
(4) If B/R is positive and A/R is negative, install ''3"" board in A4 position.

NOTE

Whichever board is selected to be “A4"” will not require ATA4C8
and A1A4C10 to be adjusted,

Set Channel 1 INPUT switch to A/R. (The measurement should be negative.) Adjust A1ASCSE for zero
degree 0.5 degree indication on MKR digital readout. If that reading cannot be obtained, select the
value of ATASCI10 that will bring A1ASCS8 within range of zero degree.

Set Channel 1 INPUT switch to B/R. (The measurement should be negative.) Adjust A1AGCS for zero
degrees *0.5 degree indication on MKR digital readout. If that reading cannot be obtained, select the
value of ATA6C10 that will bring A1A6C8 within range of zero degrees.

Recheck Magnitude adjustment in paragraph A5-15 if A1 A4/A5/A6 boardsare now in a different position.
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ADJUSTMENTS w

A5-17. A2A7 SWEEP GENERATOR +13V SUPPLY
EQUIPMENT:
Digital Voltmeter (DY M) HP 3490A
Connect DVM to A2ZATTPIL (+13V).

NOTE
If +13V supply is within the tolerance listed, do not make adjustment.

Adjust A2A7R49 [or +13.010 Vde £0.005 Vde (Sce Figure A5-11).

A2AS8

A B
{EXP OFFSET) (EXP OFFSET) EXP GAIN
AZABRTS A2ABRTY AZABRGE

Swe ADJ +13V ADJ
A2ZATRBY AZATRAS

A2AT
SWEEP
GENERATOR

Figure A5-11.  +13V Power Supply and Sweep Select Adjustment Locations




Model 8505A Adjustments

ADJUSTMENTS

A5-18, A2A4 SCALING ADJUSTMENT
EQUIPMENT:
Digital Voltmeter (DVM) HP 3490A

Connect DVM to A2A4TP4 and indication should be + 13.000 Vde +0.005, —0.000 Vde. (If indication is

out of tolerance, adjust **+13 V ADI’* A2A7R49 in + 13 Volt power supply (Figure A5-11) to obtain the
correct voltage.)

Connect A2A7TP2 to ground. Connect DVM to A2A4TP1. Adjust **SWP ADJ"" A2ATR6! for + 13.000
Vde +0.005, —0.000 Vde, Remove ground clip.

On Al Source/Converter
QUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MHz

On A3 Signal Processor
Channel 1
SCALE/DIV
Channel 2
Display Section
BANDWIDTH kHz

On Frequency Control, set CW FREQUENCY to 1300 MHz and CW=AF to 000.0 MH'z. Connect DVM to
A2A4TP3 and adjust “*‘GAIN" control A2A4R40 for —13.000 Vde £0.002 Vde (Figure A3-12).

On A2 Frequency Control, set WIDTH to START/STOP 1. Set START and STOP FREQUENCY controls to
1200 MHz and FREQUENCY VERNIER controls to 0.

On A2A7, connect jumper from A2A7TP2 to ground (Figure A5-12). Adjust “SYM 1 (START/STOP)"
control A2ZA4R25 (Figure A5-12) for —12.000 Vdc £0.002 Vde.

Remove jumper from A2A7TP2 and place jumper between A2ATTP3 and ground, Adjust “‘SYM 2
(START/STOP)"" control A2A4R24 for —~12.000 Vde £0.002 Vdc indication on DVM.

Repeat steps e and f until both steps are within the specified limits without adjustment.

Connect jumper from A2A7TP3 to ground. On A2 Frequency Control, set WIDTH to CW=AF, Set CW
FREQUENCY MHz to 1000 MHz and set = AF FREQUENCY to 000.0 MHz. Set both VERNIERS to 0.

A5-19




Adjustments Maodel 8205A

ADJUSTMENTS .%
A5-18. A2A4 SCALING ADJUSTMENT (Cont'd) |

S5c¢t FREQUENCY MIiz and VERNIER s0 that VM indicates — 10.000 Vde £0.001 Vdc.

Tune 2 AF o 130.0 MHz. Conncet jumper between A2A7TP2 and ground. Adjust *‘AF2" A2A4R16 for
— 11300 Vde 0,002 Vde.

Disconnect jumper from A2ZA7TP2 and connect it between A2A7TP3 and ground. Adjust “*AF1'" A2A4R 14
for —H.700 Vde =0.002 Ve,

Repeat steps | and k until both steps are within the specified limits without readjusting controls.

A2A7

TP2 TP3 TP4
(GROUND FOR +13V)  {GROUND FGROV) +13V

SYM 2 SYM1 AF1 AF2 GAIN
AZA4R24 A2A4R25 AZA4RI4  A2A4RIE  A2A4R4D

4“. - “‘m ¢ s -m- M'm:!_gi I
o gy (-] [} - o™ - - w-hj
g\

Figure A3-12.  A244 Scaling Circuit and Sweep Control Test Points on A2A7
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m ADJUSTMENTS
A5-19, A2A8 SWEEP SELECT BOARD (LOG SWEEP ADJUSTMENT)

a.  On 8305A A2 Frequency Control, set RANGE MHz switch to LOG 1-10, MODE switch to LOG FULL,
WIDTH to START/STOP 1, SCAN TIME SEC (o .1 — .01, and TRIGGER switch to AUTO,

NOTE

Grounding Test Points 2 and 3 in the following procedures shouid be done
only briefly during the adjustment, then the ground should be discon-~
nected. This will prevent errors due to differential heating of the circuits.

NOTE

The high end of the range (- 10 Vdc) is most sensitive to the “EXP GAIN”
control in the 1 — 1000 MHz Range and the low end of the range is most
sensitive to the “OFFS A" control in the 1 — 10 MHz range.

Connect DVM to LOG Test Point AZAS8TP1. On A2A7 Sweep Generator board, connect AZATTP3 to
around to select zero volts on VSW1 line into A8, pin 14. Adjust “EXP OFFSET A™ control AZABRTS for
—1.000 Vde £0.2 Vdc on DVM. Disconnect ground from A2A7TP3 (Figure A5.11).

Set RANGE MHz to LOG | — 1000 Range. On A2A7 Sweep Generator Board, connect A2ATTP2 10 ground
to select + 13 Vdcon VSWI line. Adjust *EXP GAIN'” control AZA8R38 for —10.000 Vdc +0.200 Vde on
DVM. Disconnect ground from AZATTPZ.

On A2 Frequency Control, set RANGE MHz switch to 1 — 10 position, Connect AZATTP2 1o ground to
select + 13 volts on VSWI line. Adjust “*EXP OFFSET A’’ control A2A8R75 for -~ 10.0 Vde +0.2 Vdcon
DVM. Disconnect ground from A2ZA7TP2,

Set RANGE MHz to LOG 1 — 1000 Range. Connect A2ZA7TP2 to ground to select + 13 Vdeon VEWI line,
Adjust ““EXP GAIN"" A2A8RS58 for - 10.0 Vde +0.2 Vdc. Repeat steps b through e.

Set A2 Frequency Control RANGE MHz switch to 1 — 1000 MHz. Ground AZA7 TF3 to select low end of
band. Adjust “EXP OFFSET B’’ control A2A8R79 for —0.01 Vdc +0.002 Vde.

Recheck the low and high end of each band to verify that they are all within specifications listed in Table
A5-3.

Tuble A5-3, A2A8 Adfustment Tolerance

Low End (£20%) High End (£2%)
Frequency Range (Short A7TP3 to Ground) {Short A7TP2 to Ground)

LOG 1-10 MHz - 1.00 Vde -10.00 Vdc
10.20 Vdc t 0,20 Vde

LOG 1-100 MH=z -0.100 Vde - 10.00 Vde
+0.020 Vde + 0.20 Vde

LOG 1- 1000 MITz -0.01 Vde = 10.00 Vde
+0.002 Vdc + 0.20 Vde
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ADJUSTMENTS .

A5-20. A2A11 MAIN DRIVER
EQUIPMENT:
Counter HP 5340A
a.  Set 8505A A2 Frequency Control as follows:
RANGE MHz .5 — 1300 MHz
LIN EXPAND

Fully Clockwise

On Al Source/Converter, set OUTPUT LEVEL dBm to —10.

Connect cquipment as shown in Figure A5-13. Connect counter to 8505A RF Output Connector.

Set CW FREQUENCY to 0010. MHz and CW VERNIER to 0. Set = AF FREQUENCY t0000.0 and £ AF
VERNIER to 0. Remove plastic window from the front of the Frequency Control panel (See Figure A5-13)
and adjust FREQUENCY CALIBRATE screwdriver adjustment for 10.00 MHz on external frequency

counter.

Set CW FREQUENCY to 1300 MHz. Adjust *‘FREQ ADJ”’ A2A11 R17 for 1300.0 MHz (Figure A5-14). ./

NOTE

If either low frequency adjustment or high frequency adjustment runs out
of range, proceed as follows:

B505A SIGNAL
PROCESSOR

TOAZAT
¥IG 05C DUTPUT CONNECTOR

B50SA

FREQUENCY

1 CONTROL I , Igg
"

FREQUENCY COUNTER

al

I

ay

[ A BN I ”I"
0 -

1Y

T
u fuie
L

INTERCONNECT
CABLE

Figure A5-13. A2A11 Main Driver Test Setup




Maodel 8505A Adjustments

m ADJUSTMENTS

A5-20. A2A11 MAIN DRIVER (Cont’d)

At front panel, set FREQUENCY CALIBRATE screwdriver adjust potentiometer AZAIAIRI3 to
midrange. On Main Driver board A2A11, set FREQ ADIJ potentiometer A2A11R17 to midrange and
place Main Driver board A2A11 on an extender.

Remove RF cable from top of YTO assembly A2AI9 and connect frequency counter directly fo
outpul connector of YTO. See Figure A5-14.

If low frequency adjustment runs out of range, proceed with step h. If only the high frequency adjust-
ment runs out of range, proceed to step L.

Remaove factory selected resistor (A2A1IR40) from between standoffs E3 and E4 on Main Driver
board AZA11. See Figure A5-14.

At front panel, set RANGE MHz to .5 — 1300 MHz, CW FREQUENCY to 0000 MHz, and *AF to
000.0 MHz=,

Note YTO frequency indication on external frequency counter and record it.

Frequency = MHz

From right side of Table A5-4, select appropriate resistor value using frequency noted in step j. Install
resistor between stundoffs B3 and B4,

AZAT

MAIN
AZA11R22 DRIVER
{1300 MHz)

E2 A2ATR1T

E3 E4

e —
A2A11R40

Figure A5-14. A2A411 Main Driver Adjustment Location
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ADJUSTMENTS

A5-20. AZA11 MAIN DRIVER (Cont’d)

L.

Remove factory selected resistor (A2A11R22) from between standoffs E1 and E2 on Main Driver
hoard AZAT11. See Figure A5-14.

At front panel, set RANGE MHz to .5 — 1300 MHz, CW FREQUENCY to 1300 MHz, and zAF to
000.0 MHz.

Note YTO frequency indication on external frequency counter and record it.

Frequency = —MHz

From left side of Table A35-4, select appropriate resistor value using frequency noted in step n. Install
resistor between standoffs E1 and E2.

Remove extender and plug Main Driver board A2ZA11 into its receptacle.

Disconnect external frequency counter from output connector on top of YTO assembly A2A19 and
reconnect RF cable that was removed in step

Repeat steps ¢ and d.

Reinstall plastic window (Figure A5-15) in front panel of Frequency Control Assembly.

FREQUENCY CALIBRATE (.5 — 1300 MHz)
LOCK TAB (RF QUTPUT FREQUENCY ADJUSTMENT) PLASTIC WINDOW LOCK TAB

[T
R )

TRIHIRR
P

' BGAN fiME SEC
1o e

veRcR A
e b 10

%W i . .1
; ’ e i .
' ' CAUNTEY REGTAUTOH

MOVE LOCK TABE TO LEFT ABOUT 1/2 INCH
UNTIL THEY UNLATCH WINDOW.

REMOVE WINDOW BY PULLING OUT ON
LOCK TAB.

Figure A5-15. Removal of Plastic Front Panel Window and Location of
Front Panel FREQUENCY CAL control.
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ADRJUSTMENTS

Adjustments

A5-20. A2A11 MAIN DRIVER (Cont’d)

Tuble A5-4. Table for Selecting Resistors on A2411 Main Driver

If Y1G Osc. Fre-

guency is Between

Then Use for

AZA11R22
(E1 and E2)

HP Pars
Number

If YIG Dse. Fre-
guency is Between

Then Use for

A2A11R40
{E3 and E4)

54446 GHz
5.4498 GHy,
5455 GH=

5.45%9% GHz
54643 GHz
5.4683 GHz.
5472 GHx

54735 Gl
54785 GH.
54814 GHz
5.4839 GHz
54862 G
54584 Gz
5.44903 GHz,
5.4928 GHz.
54958 GHx
54983 GHe
5.5003 GHx.
5.502 GHx.

5.5034 GH»
5.5048 GHz
55058 GHz.

5.508 GHx

|
|

{698-7258

0698-7259

0695-7260

0694-7261

Q098-7262

0698-72063

0698-7264

06H98-72465

Q6IR-T266

Q698-7267

0698-7268

0698-7269

06987270

0698-7271

06987273

0698-7275

0698-7277

0698-7279

0698-7281

06Y8-7283

0698-72806

0698-72HE

4.5676 GHz

|

4:5416 GHz
4.5167 GHz ]
44889 GHx
4.4636 GHz
4.4406 GHz
4.4193 GHz
4,3999 GHy
4.3424 GHz

43668 GHz

4.3527 GHz

|
|
|
|
|
x
|
|

4.3398 GH:
4,3228 GHz
4.3032 GHz ]
42869 GHz
4,2736 GHz
4.2604 GHz

4.247% GHz

4.2386 GHx

42324 GHz

4.2204 GHz

8.25k

9,09k

10.0k

11.0k

(69E-T258

069R-72549

0698-7260

0698-7261

(98-7262

0698-7263

OGIR-7204

06987205

D6YE-T2006

Q698-72067

0698-7268

(6YE-7269

06987271

0698-7273

0698-7275

0698-7277

Q6987280

0698-7283

0698-7286

Q6YUE-7288




Adjustments Model 8505A

ADJUSTMENTS

A5-21. A2A9 DISCRIMINATOR

a.  On A2 Frequency Control, set controls as follows:

RANGE MHz 5 — 130 MHz
MODE LIN EXPAND

SCAN TIME SEC

SCAN TIME SEC Vernier Fully Clockwise
TRIGGER

MARKER S L e !

S5et CW FREQUENCY VERNIER to 0, set CW FREQUENCY to 100.0 MHz, and set = AF FREQUENCY
to 00.00.

NOTE

In some measurements, the FREQUENCY COUNTER MHz OVERFLOW
light should be lit, indicating that the counter is reading the frequency with
high resolution but is not displaying the most significant digits of the
measured frequency. These most significant digits are shown in parenth-
eses in the following text.

Adjust *FREQ ADJ HI*" control AZA9R68 for (107 0.000 MHz +0.2 MHz indication on FREQ COUNTER

A1/A2 L

digital readout (See Figure AS5-16).

FREO ADILO
AZAIRS7

AZA9
DISCRIMINATOR

FREQ ADJ HI
A2A9QRGE

Figure A5-16. A2A9 Discriminator Adjustment Locations
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ADJUSTMENTS

A5-21. A2A9 DISCRIMINATOR (Cont'd)

Set CW FREQUENCY to 005.0 MHz. Adjust ““FREQ ADJ LO™" control AZA9R57 for 5.000 MHz= 0.010
MHz indication on FREQ COUNTER digital readout.

Repeat steps b through d until both frequencies are within tolerance without further adjustment.

Set CW FREQUENCY to 020.0 MHz. Adjust *“FREQ ADI] HI"* control AZA9R68 for (2)0.000 MHz +0.2
MH?z indication on FREQ COUNTER digital readout.

NOTE

The overall accuracy of the discriminator will be improved even though it
will raise the 100 MHz reading slightly.

A5-22. A3A24 POWER SUPPLY
EQUIPMENT:
Digital Voltmeter (DVM) HP 3490A

a. Connect DVM to test points on A3A24 as listed in Table AS-5.

Table A5-5. Power Supply Voltages

Tast Point Voltage Tolerance {(Vdc} Ripple (mV p-p}

+ 5.00

+ 15.00

— 15.00

+100.00
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ADJUSTMENTS w

A5-23. A3A5 PROCESSOR DIGITAL-TO-ANALOG CONVERTER

8505A NETWORK ANALYZER D.C. DIGITAL VOLTMETER

L] - -
= O O O jeTe]oleT")

outpuT |

MATCHED
COAXIAL CABLES

POWER SPLITTER

Figure A5-17. A3A5 D/A Converter Adjustment Test Setup

EQUIPMENT:

3-Way Power Splitter HP 11850A
DC Digital Voltmeter (DVM) HP 3490A
Matched Coaxial Cable Kit

PROCEDURE.:

Ground return for all DVM measurements should be A3A5TP3.

4. Set 8505A controls as follows:

On Al Source/Converter
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
MAXIMUM INPUT dBm

On A2 Frequency Control
FREQUENCY RANGE MHz

SCAN TIME SEC
TRIGGER

CW FREQUENCY
AF FREQUENCY
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ADJUSTMENTS

A5-23. A3A5 PROCESSOR DIGITAL-TO-ANALOG CONVERTER (Cont'd)

On A3 Signal Processor
Chunnel 1
INPUT
MODE
SCALE/DIV

Channel 2

Electrical Length

Connect equipment as shown in Figure A5-17.

On A3 Processor, press Channel 1 DISPLAY REF then CLR pushbutton until REL light goes oft (if lit).

Connect Digital Voltmeter (DVM) to A3A5TP4 and adjust **OFS 1'* (Channel | offset) control A3A5R29
for 0.000 Vde 0,001 Vde, (See Figure AS5-18.)

Press Channel | REF QFFSET switches for +100.0 dB offset at digital display. Adjust **SCL" (scale)
control A3ASR4E for —5.000 Vdex | mVde.

Press Channel 1 REF OFFSET switches for — 100.0 dB offset at digital display. Adjust **BAL’" (+ balance)
control AZASRA4S for + 5,000 Vde + 1 mVde, Press Channel 1 DISPLAY CLR pushbutton until REL light
gocs out (if ity Sct Channel 1 MODE switch to OFF,

A3 A3AbL

OF51 FOFS?2
(CHANMEL 1 OFFSET)  (PHASE OFFSET CHANNEL 2]

A3ABR29 AJALR2?
SCL

BAL {SCALE) LS
A3ABR4S A3ABR4S A3ASRTO

0F5 2
{CHANNEL 2 QFFSET)
A3ABRZ8

A3AL PROCESS0R
0/A CONVERTER

Figure A5-18. AJAS Processor Digital-To-Analog Converter Adjustment Locations
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ADJUSTMENTS

A5-23. A3A5 PROCESSOR DIGITAL-TO-ANALOG CONVERTER (Cont'd)
Set Channel 2 MODE switch to MAG. Press Channel 2 DISPLAY REF then CLR until REL light goes out (if
lit). Connect DVM to A3ASTP2. Adjust *'OFS 2" (Channel 2 offset) control A3ASR28 for 0.000 Vdc
+0.001 Vde.

Set Channel 2 MODE switch to OFF and set Channel | MODE switch to PHASE. Press Channel ! DISPLAY
REF then CLR until REL light goes out (if lit),

Connect DVM to AJASTPS and record DVM reading of offset.

Set Channel 1 MODE switch to OFF and sct Channel 2 MODE switch to PHASE. Press Channel 2 DISPLAY
REF then CLR Until REL light goes out (if lit). Adjust **P OFS 2'* (Channel 2 phase offset) control
A3A3R27 for DVM reading the same as the offset recorded in step i above +=0.001 Vde.

Set Channel 1 MODE to PHASE, and SCALE/DIV to 5 degrees. Set Channel 2 MODE to OFF.

Press DISPLAY MKR then ZRO to bring CRT trace to center graticule line.

Set ELECTRICAL LENGTH INPUT to A and MODE to PHASE x 10°/SCAN. Press ELECTRICAL
LENGTH DISPLAY CLR pushbutton until REL light goes out (if lit).

Offset electrical fength from +00to —01 and adjust ‘L8 offset control A3A5R70 so that beginning of CRT
trace does not move (left hand edge of CRT trace pivots about Reference Line).

A5-24. A3A6 INPUT MULTIPLEX

NOTE
Ground return for all DVM measurements should be A3ASTP3.

EQUIPMENT:

DC Digital Voltmeter (DVM)
Extender board (18 pin)

PROCEDURE.;

Set Channel 1 MODE to MAG and Channel 2 MODE to OFF.

Put A3A6 on an extender board. Remove the two magnitude detectors, A3A13 and A3A 14 from instrument.
{Note the position of each detector before removing it from instrument so that it can be reinstalled in the same
place.)

Short test puints A3A4TP9 and A3A4TP10 to ground, (This selects *‘Test Mode™” and grounds the inputs to
A3A6U2 and A3AG6U4.) Ground A3A6TP2 and TP4. Set A3 Signal Processor Channel 1 and 2 INPUT
switches to 'R’

Connect DVM to A6TP1 and adjust **CH | OFFSET"" control A3A6R13 (Figure A3-19) for 0.000 Vdc
=001 Vdc.

A5-30
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ADJUSTMENTS

A5-24. A3A6 INPUT MULTIPLEX (Cont’d)

A3AS

RATIO
OFFS (OFFSET)  CH 1 OFFS (OFFSET) CH 2 GFFS (OFFSET)
A3AGR7 AJABRI3 A3JAGR14

MAT & BT
MAGNITUDE DET
AJA14

“R” MAGNITUDE DET
A3A13

INPUT
MULTIPLEXER
A3AB

Figure A5-19. A3A6G Adjustment Locations

Connect DVM to A6TP3 and adjust *‘CH 2 QOFFSET"" control A3A6R14 for 0.000 Vdc =0.001 Vdc.
Remove ground from A3AG6TP2 and TP4 and ground A3AG6 pins 21 and 23,

Connect DVM to pin 22 on A3A6 and adjust “*RATIO OFFSET™” control A3A6R7 for 0.000 Vde £0.001
Vdc. Disconnect DVM and remove ground from A3A6 pins 21 and 23,

Remove extender board and reinstall A3AG. Reinstall A3A13 and A3A 14 magnitude detectors. Remove
ground from pins 2 and 3 of A3A4P1, cxcept if next paragraph is performed.

A5-25. A3A17 MARKER 1
EQUIPMENT:
Digital Voltmeter (DVM) HFP 3490A

PROCEDURE:

Connect pins 2 and 3 of AJA4P1 to ground to put Processor in ““TEST™ mode.
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ADJUSTMENTS

Model 8505A

A5-25. A3A17 MARKER 1 (Cont'd)

b, Set the 8505A controls as follows:

On A2 Frequency Control
RANGE MHz

0.5 — 1300

MODE e LIN EXPAND

SCAN TIME SEC
TRIGGER
MARKERS
On A3 Signal Processor
Channel |
SCALE/DIV

Channel 2

On A3 Signal Processor, press DISPLAY REF, then CLR until REL light goes off (if lit) to clear offset

memaory,

Connect DVM to A3A17TP2 (Figure A3-20) and note DVM reading. Set Channel 1 SCALE/DIV to .1 dB
and adjust <IN OF8"" (input offset) control A3A17R10 for the same DVM reading noted above +1 mV.
Repeat setting Channel 1 SCALE/DIV switch between 20 and 0.1 dB position until no further adjustment of

A3ATTRIO is necessary.,

A3

MARKER |

A3A17
A/D OF3 IN OFS

s8YM SCL

(A/D OFFSET) (INPUT OFFSET) (SYMMETRY) (SCALE)

A3AT7R30 AJATTR1D

A5-20. A3AI17 Marker Test Points and Adjustments

A3AT1TR31  A3A1TRAY
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ADJUSTMENTS

A5-25. A3A17 MARKER 1 (Cont'd)

e. SetChannel 1 SCALE/DIV switch to .1 dB position. Press A3 Signal Processor Chetnr}el 1 DISPLAY MKR
pushbutton. Adjust **A/DOFS™ (A/D offset) control A3A17R30 for an indication of 0.00 dB on the front
panel Channel 1| MARKER readout.

Set Channel 1 SCALE/DIV switch to 20 dB position. (Channel 1 MARKER readout should still be 00.0 dB.)‘
Press Channel | DISPLLAY REF pushbutton. Press Channel I REF OFFSET switches to select + 100 dB of

offset,

Press Channel 1 DISPLAY MKR and indication should be —100.0 dB =0.1 dB. If not, adjust "*SCL"
(scale) control A3AI7R41 for —100.0 dB £0.1 dB.

Press Channel 1 DISPLAY REF pushbutton. Press Channel 1 REF OFFSET switches to select - 100
dB of offset.

Press Channel 1 DISPLAY MKR and indication should be +100.0 dB =0.1 dB. If not, adjust **SYM™
(symmetry) control A3A17R31 for +100.0 dB £0.1 dB.

Repeat steps f through i until no further adjustment is necessary.

Remove ground from pins 2 and 3 of A3A4P1.

A5-26. A3A7 RESOLUTION CONTROL
EQUIPMENT:

Digital Yoltmeter

3-Way Power Splitter
Matched Coaxial Cable Kit
Extender Board (18 pin)

PROCEDURE:

a.  On B505A, set controls as follows:
QUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX
TRIGGER

Channel |
INPUT

SCALE/DIV

l Chunnel 2

SCALE/DIV
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ADJUSTMENTS

A5-26. A3A7 RESOLUTION CONTROL (Cont’d)

b.  Connect equipment as shown in Figure A5-17.

On A3A4, ground test points A3A4TPY and A3A4TPI10. On A3AG, ground test points AJA6TP2 and
A3A6TP4. Connect DVM to A3A6TP] and A3A6TP3. DVM should indicate = 1 mVde. If it does
not, refer to paragraph A3-24 and adjust A3A6 in accordance with procedures a through h.

Conneet DVM to A3ATTPI. (See Figure A5-21.)

CH 1 {OFFSET) CH 2 (OFFSET)
AJATRS A3ATRY

GROUND JUMPER T GROUND JUMPER TO
PINTFORCH 1 PIN 18 FORCH 2
OFFSET OFFSET
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ADJUSTMENTS

A5-26. A3A7 RESOLUTION CONTROL (Cont'd)

=

Set Channel 2 MODE 1o QFF.

Press Channel 1 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit) to clear Channel |
offsets,

Note DVM indication.

Set SCALE/DIV to .1 dB and adjust “*CH 1" offset control A3A7RE& for the same DVM indication that was
noted in step g.

Repeat steps g and h until no further adjustment is required.
Connect DVM to AJATTP2,
Set Channel 1 MODE to OFF and Channel 2 MODE o MAG.

Press Channcl 2 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit) to clear Channel 2
offsets.

Note DVM indication.

Set SCALE/DIV to .1 dB and adjust **CH 2"’ offset control A3A7R9 forthe same VM indication that was
noted in step m.

Repeat steps m and n until no further adjustment is required.

Remove grounding jumpers from test points on boards A3A4 and A3AG,

A5-27. A3A15 ANALOG DISPLAY MULTIPLEX

EQUIPMENT:

Digital Voltmeter (DVM) HP 3490A

PROCEDURE:

it

On 8505A, set controls as follows;

On Al Source/Converter
OUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MHz

CW FREQUENCY . . .. .ot eas 30 MHz
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ADJUSTMENTS

A5-27. A3A15 ANALOG DISPLAY MULTIPLEX (Cont'd)
On A3 Signal Processor

Channel 1
SCALE DIV e, 5 dB

Channel 2

Eiectrical Length

Dhsplay Section
BANDWIDTH KHz

b.  Connect equipment as shown in Figure A5-22.
YeDeflection

¢. OnDISPLAY panel, press REF LINE POSN switch and place Channel 1 and Channel 2 traces on CRT center
graticule line. Release switch.

Set Channel 2 MODE to OFF.

Press Channel | DISPLAY REF then CLR pushbuttons until REL light goes out (if lit).

Connect DVM to A3ALSTP2.

Set voltage at A3A15TP2 to —0.500 Vde £0.001 Vde with OUTPUT LEVEL dBm VERNIER.

Add +10 dB of offset with REF OFFSET pushbuttons. Voltage at A3A15TP2 should have changed 500

mVde =10 mVdc. If not, adjust ““CH 1 Y'” control A3A15R33 until 10 dB of offset produces a 500 mV
change.

B505A NETWORK ANALYZER

Figure A5-22. Display Multiplex and Deflection Amplifiers Test Setup
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ADJUSTMENTS

A5-27, A3A15 ANALOG DISPLAY MULTIPLEX (Cont'd)

Repeat steps g and h until no further adjustment is necessary.
Set Channel 1 MODE to OFF and Channel 2 MODE to MAG.
Press Channel 2 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit).
Connect DVM to AJATSTP3.

m.  Set voltage at A3AI5TP3 to —0.500 Vde =0.001 Vde with QUTPUT LEVEL d¢Bm VERNIER.

n.  Add + 10 dB of offset with REF OFFSET pushbuttons. Voltage at A3A15TP3 should have changed 500
mVde =+ 10 mVde. If not, adjust **CH 2 Y™* control A3AT5R31 until 10 dB of offset produces a 500 mV
change.

Repeat steps m and n until no further adjustment is neccssary.

Add 20 dB of offset with REF OFFSET pushbuttons. CRT trace should move 4 divisions. If not, refer to
paragraph A5-29 Y-Deflection Amplificr.

X-Deflection

g. Connect DVM to AZAI5TPI.

r. Set SCAN TIME SEC to MAN and SCAN TIME SEC VERNIER to full counterclockwise position.
Using display panel X POSN control, place CRT dot on the left most graticule line of the CRT.
Note DVM indication.

Set SCAN TIME SEC VERNIER to full clockwise position.
Note DVM indication.

w. The difference in DVM readings in steps t and v should be 3.00 Vde x0.05 Vde. If not, adjust “SWP
WIDTH™ control A3A15R1 and repeat steps 1 through w,

Set CRT dot to the fourth graticule line from the left edge of the CRT with the SCAN TIME SEC VERNIER
and note DVM indication.

Move CRT dot to the right until DVM indication js one volt greater than thal noted in step x.

CRT dot should have moved to the right by four divisions, If not, refer to paragraph A3-28 X-Deflection
Amplifier.

[rtensity

a1, Set INTENSITY control on CRT display panel to 1/4 tum from fully counterclockwise position and
m adjust "INT'' control A3A15R8 to the point where the CRT trace just disappears,
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ADJUSTMENTS

A5-28. A3A28 X-DEFLECTION AMPLIFIER

NOTE

If the adjustrment of A3A15 Analog Display Multiplex in Paragraph Ab-27 was
successfully completed, do not adjust X-Deflection Amplifier Gain control
A3AZ8R27 in the following steps.

EQUIPMENT:;

Digital Voltmeter (DVM)
Extender Board (13 pin)

PROCEDURE:
a.  »et 8505A controls as follows:
On Al Source/Converter
QUTPUT LEVEL dBm
OUTPUT LEVEL VERNIER
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MHz ... ... 3 e 130
LIN EXPAND
CW FREQUENCY
SCAN TIME SEC
TRIGGER

On A3 Signal Processor
Channel 1

Channel 2

Etectrical Length

Display Section
BANDWIDTH KHz

Connect equipment as shown in Figure A5.22, Put A3A28 X-Deflection Amplifier on extender board (See
Figure A5-23).

Connect DVM to A3ZAISTPI

Press DISPLAY MKR then ZRO pushbuttons to place CRT trace on center graticule line.
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ADJUSTMENTS

A5-28. A3A28 X-DEFLECTION AMPLIFIER (Cont'd)
Gain Adjustment

¢.  Set CRT dottothe second graticule line from the left edge of the CRT with the SCAN TIME SEC VERNIER
and note DVM indication.

Move CRT dot to the right until DVM indication is exactly two volts greater than indiction noted in step e.

CRT dot should have moved to the right by eight divisions. If not, adjust *“GAIN"’ control A3A28R27.

Repeat steps ¢ through g until no further adjustment 15 necessary.

X Position

Set SCAN TIME SEC to .1 — 01 position. Press REIF LINE POSN pushbutton. Set front-panch X
POSN control to the center of its range. Adjust PQS (position) control A3A28R15 to center reference
line on CRT graticule.

A3

A3A15 ANALOG

DISPLAY MPX 1 HF ADJ

A3JA2Z8R23
A3AZ3 T S, A3A15TP2

Y DEFLECTION : ‘ (CONNECT :
AMP . — 0SCILLOSCOPE) M

AJAZ3
X DEFLECTION

Al : ” — | GAIN POS (POSITION)
' ; : A3A28R27 A3A28R15

A3A29R29

GAIN POS (FOSITION)
AJAZAR2? AJAZIR1D

Figure A5-23.  Adjustment Locations for X and Y Deflection Amps
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Model 8505A

Ab-28. A3AZ8 X-DEFLECTION AMPLIFIER (Cont'd)

High Frequency Adjustment

Conneet pulse generator output to the monitor oscilloscope vertical input; terminate line in 508 load.

Adjust pulse generator for a positive +1 Vp-p square wave, 100 kllz output with a 50% duty cycle

pulse width, Disconnect from oscilloscope.

Remove Blanking Logic A3AL6 and install extender board in its place. Connect pulse generator output

to pin 22 of extender board.

Conneet monitor oscilloscope vertical input through a 10:1 divider probe to output pin é at top of

A3A23 PC board. The displayed waveform should be approximately 25 Vp-p.

Adjust HF ADJ (high frequency adjust) A3A28R29 for best square wave pulse shape,

Remove extender and reinstall A3A28 and A3ALG.

A5-29. A3A29 Y-DEFLECTION AMPLIFIER

NOTE

If the adjustment of A3A1H Analog Display Multiplex in Paragraph Ab-27

was successfully completed, do not adjust Y-Deflection Amplifier GAIN
control A3AZR27 in the following steps.

EQUIPMENT:

Digital Voltmeter (DVM) HP 3490A
Extender Board (13 pin) HP 08505-60041

PROCEDURE:

a.  Put A3A29 Y-Deflection Amplifier on extender board and set 8505A controls as follows:

On Al Source/Converter
OQUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MH:z

CW =AF
CW FREQUENCY . . . e 30 MHz
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m ADJUSTMENTS

AB-29, A3A29 Y-DEFLECTION AMPLIFIER (Cont'd)

On A3 Signal Processor
Channel |
SCALE/DIV
Channel 2
Electrical Length
Display Section
BANDWIDTH KHz . .. .. . i e 10
Connect equipment as shown in Figure A5-22 and connect DVM to A3A15TPZ,
Ground pins 2 and 3 on A3A4P1 to put Processor in 'TEST'" mode.
Ground A3A6TP2.

Press Channel 1 DISPLAY REF then CLR pushbuttons.

Set CH1 REF LINE POSN control on Display panel for 0.000 Vd¢ +0.005 Vde indic\;.}tion on DVM and
adjust ““POS™" control A3A29R15 to place CRT trace on center graticule line, (See Figure A5-23.)

Set CH! REF LINE POSN control for +1.000 Vde £0.005 Vdc indication on DVM and adjust “GAINT
control A3A?9R27 for a CRT trace deflection of four divisions above the center graticule line.

$at CH 1 REF LINE POSN control for — 1.000 Vde +0.005 Vde indication on DVM. The CRT trace should

reflect four divisions below the center graticule line. If not, 2 slight adjustment of “GAIN™ control
AJAZ9RZIT may be necessary.

High Frequency Adjustment
i Connect pulse gsenerator output to the monitor oscilloscope vertical input, terminate line in 504 load.

Adjust pulse generator for a positive +1 Vp-p square wave, 100 kHz output with a 50% duty eycle
pulse width. Disconnect from oscilloscope.

Remove Blanking Logic A3A16 and install extender board in its place. Connect pulse gererator output
to pin 24 of extender board.

C‘onncct monitor oscilloscope vertical input through a 10:1 divider probe to output pin 6 at top of
A3A29 PC board. The displayed waveform should be approximately 25 Vp-p.

m.  Adjust IIF ADJ (high frequency adjust) A3AZ9R29 for best square wave pulse shape.

Remove extender and reinstall A3A29 and A3AL6.
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ADJUSTMENTS

A5-30. A3A13 AND A3A14 MAGNITUDE DETECTORS MAGNITUDE ADJUSTMENT

B505A NETWORK ANALYZER

0— 110 dB STEF ATTENUATOR

Figure A5-24. Magnitude Detector Adjustment Test Setup

EQUIPMENT:

Oscilloscope HP 180/1801/1820
10:1 Probes (2) HP 10004D
Digital Voltmeter (DVM) .. ... .. . . e HP 3490A
Attenuator HP 8496 A

HP 08505-60041

The Processor Digital-to-Analog Converter Adjustment (Paragraph AS5-
23), the Resolution Adjustment (Paragraph A5-26), the Analog Display
Multiplex Adjustment (Paragraph A5-27), and the Y-Deflection Amplifier
Adjustment (Paragraph A5-29) must be checked before the magnitude
detectors are adjusted in the following steps.

Put A3A13 on extender board. (See Figure A5-25.) Set 8505A controls as follows:

On Al Source/Converter
OUTPUT LEVEL dBm
OQUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

Q
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m ADJUSTMENTS

A5-30. A3A13 AND A3A14 MAGNITUDE DETECTORS MAGNITUDE ADJUSTMENT (Cont'd)

On A2 Frequency Control
FREQUENCY RANGE MHz

SCAN TIME SEC

TRIGGER

CW FREQUENCY .. . e i i 30 MHz
AF FREQUENCY

On A3 Signal Processor
Channel 1

SCALE/DIV

Channel 2

CRT Display Panel
m BANDWIDTH KHz

VIDEO FILTER

Electrical Length

Connect equipment as shown in Figure A5.24 with step attenuator connected to “‘R’ input and to RF
OUTPUT.

Set external attenuator to 10 dB. Set oscilloscope A Channel to positive polarity and B Channel to negative
polarity. Connect one 10:1 probe of osctlloscope to pin 1 and the other 10:1 probe to pin 13. Adjust thq
vertical gain of the oscilloscope for equal height of the two traces. Expand oscilloscope to display one half
cycle,

" Adjust "PHASE' control A3A13L3 and "'100 kHz TRIM'"' A3A13C26 for zero degree phasc difference
between the two traces.

Switch between BANDWIDTH 10 KHz and 1 KHz and fine tune **PHASE’* control A3A13L3 for zero
phase difference between Bandwidths.

On display, press REF LINE POSN, adjust Channel 1 trace to center line, then press REF LINE POSN again
for normal operation.

Set Channel 1 SCALE/DIV to 0.1 dB. Press Channel 1 DISPLAY MKR then ZRO pushbuttons to place the
CRT trace on the center graticule line,
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ADJUSTMENTS

A5-30. A3A13 AND A3A14 MAGNITUDE DETECTORS MAGNITUDE ADJUSTMENT (Cont'd)

A3 AT3 AND A4

AMP {-OFF
(AMPLITUDE) A" {INITIAL OFFSET)
A3ATIR54 A3ATIRTM A3AT3R96
100 kHz G-0OFF
TRIM PHASE N (GAIN OFFSET)
A3A13C26 L3 AJA13L4 A3A13RA9

5CL
{SCALE)
A3ATIRIN

A3A14

A & B CHANNEL
MAGNITUDE
DETECTOR

A3A13

R CHANNEL
MAGNITUDE
DETECTOR

Magnitude Adjustments on A13 and Al4
On display section, select 10 kHz bandwidth, then | kHz and adjust **AMP*’ control A3A13R54 (Figure
A5-25) for =0,2 dB change in trace position when bandwidth is changed.

Set front panel Channel 1 SCALE/DIV switch to .2 dB. Press DISPLAY MKR then ZRO then REF
pushbuttons.

Step externzl attenuator from — 10 to —40 dB. As attenuator is stepped 10 dB, add 10 dB of offset with REF
OFFSET pushbuttons to bring trace back to Reference line.

Adjust **SCL"" control A3AI13R9! for accurate 10 dB steps.

Step external attenuator from — 50 to —90 dB (— 6010 — 100 dBm signal level at ““R** INPUT). As attenuator
is stepped 10 dB, add [0 dB of offset with REF OFFSET pushbuttons to bring CRT trace back to Reference
line. Adjust **A"" control A3A13R71 and “‘B*’ control A3A13L4 for accurate 10dB steps on CRT display in
the inpul range of —70 to — 110 dBm. See Figure A5-26 for arca that each control affects.

Set external step attenuator to zero dB. Set GQUTPUT LEVEL dBm to — 10 dBm. Connect DVM to pin | of
A 13 connector at extender board. Adjust front panel QUTPUT LEVEL Vernier for a reading of 0.35 VRMS
+0.02 VRMS.

Set exlernal attenuator to 20 dB. Connect DVM to A13TP4 and adjust *“1 OFF"" control A3A13R96 for an
indication on the DVM of —1.50 Vdc £0.01 Vdc. Return QUTPUT LEVEL Vernier to 0 dB.
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ADJUSTMENTS

A5-30. A3A13 AND A3A14 MAGNITUDE DETECTORS MAGNITUDE ADJUSTMENT (Cont'd)
NOTE
Use non-metallic adjusting tool for A13L4.

NOTE

The step from — 110 dBm to —120dBm may notindicate a full 10 dB change
of trace position but can show noise floor at about —115 dBm.

Set external step attenuator to —30 dB and set front panel QUTPUT LEVEL dBm switch to - 10
dBm. Sct SCALE/DIV to 0.1 dB. Press Channel 1 DISPLAY MKR then ZRO to place trace on center
graticule line. Switch front panel INPUT LEVEL dBm MAX switch from - 10 to —30 dBm. Adjust
“Y" (G--OFF) control A3A13R99 for <.02 dB change between 10 and - 30 dBm switch position.

Check the entire INPUT range from — 10 dBm to — 110 dBm by stepping the external step attenuator. Repeat
adjustments in steps j through o to get accurate 10 dB steps through the entire input range.
Remove extender board and reinstall AZJA13, Put A3A14 on extender board.

Connect external step attenuator to ““A’" INPUT and set Channel 1 INPUT switch to “ A" Repeat adjustments
in steps ¢ through p for A3A 4 A and B Channel magnitude detector.

INPUT POWER LEVEL {dBm)
TOR,A ORB
INPUT CONNECTOR

-10 o Adjust " @ AMP" for no change
between BW settings,

—20

30

-40

- 50 Set 'l OFF" for —1.5 Vde (with
0.1V p-p input at pin 1).

-60
-70
80

r @ v NOTE
-30

Circled number (e.q., o ) indicates

~100 o g order of adjustment.

-110

-115 (NQISE FLOOR)

Figure A5-26. Graph of A3413 and A3A14 Magnitude Detector Adjustments
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A5-31. ABSOLUTE MAGNITUDE CALIBRATION
EQUIPMENT:

3-Way Power Splitter
Matched Coaxial Cable Kit

RF
QuUTPUT

Figure A5-27. Absolute Magnitude Test Setup

Set 8505A controls as follows:

On Al Source/Converter
OUTPUT LEVEL dBm 10 dB/step
OUTPUT LEVEL Vernier
MAXIMUM INPUT dBm

On A2 Frequency Control
FREQUENCY RANGE MHz

SCAN TIME SEC
TRIGGER

CW FREQUENCY
AF FREQUENCY

On A3 Signal Processor

Channel 1

Channel 2

Electrical Length

Display Panel
BANDWIDTH KHz
VIDEO FILTER

HP 11850A
HP 11851A




Model 8505A

Adjustments

ADJUSTMENTS

A5-31. ABSOLUTE MAGNITUDE CALIBRATION (Cont’d)

b,

Connecl equipment as shown in Figure A3-27 with RF OUTPUT connected to INPUT “R™".

On display section, press CH | REF LINE POSN pushbutton and adjust CRT trace to the center graticule line,
Press CH 1 REF LINE POSN again for normal operation.

Press Channel 1 DISPLAY REF pushbutton then CLR pushbutton until REL light goes off (if lit). Press upper
10 dB REF OFFSET pushbutton to place — 10 dB of offset at the digital readout, The trace should be on the
CRT. Adjust A1A4 “'R*" IF Amplifier “MAGNITUDE ADJ’" control A1A4R6 (Figure A5-28) to place the
trace directly on the center graticule line. (This calibrates for INPUT R absolute magnitude measurement.)

A1/AZ2

AJALA

“SCALE"
A3AT4RN

IJSCALEII'
A3ATIR

A3A13

Al1AG
{“B" IF)

MAGNITUDE MAGNITUDE MAGNITUDE
ADJ ADJ
AVAGRE

Figure A5-28.  Absolute Magnitude Calibration Adjustment Locations

Disconnect coaxial cable from front panel INPUT R and connect it to INPUT A connectar. Set Channel }
INPUT switch to “*A’". Adjust ALAS A" IF Amplifier ““MAGNITUDE ADJ"’ control Al A5RG (Figure

A5-28) to place the trace directly on the center graticule line. (This calibrates for INPUT A absolute magnitude
measurement.)

Disconnect coaxial cable from front panel INPUT A and connect it to INPUT B connector. Set Channel 1
INPUT switch to “‘B’’. Adjust A1A6 “B” IF Amplifier “MAGNITUDE ADI"" control ATAGR6 (Figure

A5-28) to place the trace directly on the center graticule line. (This calibrates for INPUT B absolute magnifude
meusiirement.)

A5-47




Adjustments Model 8505A

ADJUSTMENTS

A5-31. ABSOLUTE MAGNITUDE CALIBRATION (Cont’d)

Connect power splitter as shown in Figure A5-29.  Set Channel 1 INPUT to A/R. Press DISPLAY REF, then
CLR until REL light goes off (if lit).

Step Al Source/Converter OUTPUT LEVEL dBm switch to each 10-dB position between —10 dBm and

-50 dBm and the CRT trace should stay on the center graticule line (#0.05 dB or % division). If not,
make fine adjustments to “*SCL” controls A3A13R91 and A3A14R91 on the two magnitude detectors.
Set Channel 1 SCALE/DIV switch to 0.1 dB and make fine adjustment of “SCL” controls for best
tracking through the +10 to —50 dBm range.

8505A NETWORK ANALYZER

RF Tr—
ouTPUT

—t

MATCHED
COAXIAL
CABLES

SPLITTER

Figure A5-29. Ratio Test Setup

A5-32. A3A12 PHASE DETECTOR ADJUSTMENT
EQUIPMENT:

Spectrum Analyzer

Active Probe

Oscilloscope

10:1 probes (2)

Digital Voltmeter (DVM)
Attenuator

3-Way Power Splitter
Coaxial Cable Kit

Extender Board (15 pin)
Type N-to-N Female Adapter

PROCEDURE;

a. Remove A3AT0 Phase Offset I board, place A3A12 Phase Detector board on extender, and place a short ‘H’
jumper between pins 4 and 6 of the extender board. (This eliminates any phase change through the ¢lectrical
line stretcher.)

AS-48




Model 8505A Adjustments

ADJUSTMENTS

A5.32, A3A12PHASE DETECTOR ADJUSTMENT (Cont’d)

b. Set 8505A controls as follows:
On Al Source/Converter
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MHz

SCAN TIME SEC
TRIGGER
CW FREQUENCY
+AF FREQUENCY
On A3 Signal Processor
Channel 1
SCALE/DIV

Channel 2

Connect equipment as shown in Figure A5-30. Set external attenuator to 40 dB.

Connect the Spectrum Analyzer to A3A12TP2 using HP 1121A probe. Adjust ““REF BAL 1 control
A3A12R19 (Figure A5-31) to null the 200 kHz second harmonic signal.

Connect Spectrum Analyzer to A3A12TP8 using HP 1121A probe. Adjust ““TEST BAL 17 control
A3A12R20 to null the 200 kHz second harmonic signal.

8505 NETWORK ANALYZER

RF
ouTPUT

Lo
e ™)

o-110d857EP R A e\,
ATTENUATER

MATCHED
COAXIAL
CABLES

POWER SPLITTER

Figure A5-30. A3AI12 Phase Detector Test Setup
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ADJUSTMENTS

A5-32. A3A12 PHASE DETECTOR ADJUSTMENT (Cont’d)

REFBAL 2 OFF sCL L4 TEST BAL 2
AJA12R31 A3A1ZR5L A3AI2RS50 AJA12L11  A3A12R32

R . e WoNITEY TEST BAL 1
REF BAL 1 3 ; : e A3A1ZR20
ABATZRIG T A7 1

RO — |
A3AI2LT =
A3A12

FHASE
DETECTOR

Figure A5-3/.  A3AI2 Phase Detecror Adjustments Location

Connect the two vertical oscilloscope probes (which have identical electrical lengths) to A3A12TP! and
AIALZTP2. Adjust “Re™ control A3A12L7 for zero phase difference between the two CRT traces (one
trace superimposed on the other),

Connect the two vertical oscilloscope probes to A3A12TP7 and A3A12TPS. Adjust “T¢” control A3A1ZLS
for 180 degree phase difference between the two CRT traces. (Change polarity of oscilloscope Channel B to
negative to superimpose one trace on the other.) Remove oscilloscope probes,

Set Al Source/Converter QUTPUT LEVEL dBm switch to —30 dBm. Connect Spectrum Analyzer to
AJATZTPI using HP [121A Probe, Adjust ““REF BAL 2"’ control A3A12R31 to null the 200 kHz sccond
harmonic signal,

Connect Speclrum Analyzer to A3AI2TP7 using HP 1121A probe. Adjust “TEST BAL 2" control
A3ATZR32 to null the 200 KHz second harmonic signal.

On K505A . set condrols as follows;
On A2 Frequency Control

CW FREQUENCY .. i 30 MH=z
AF FREQUENCY

On A3 Signal Processor
Channel |
SCALE/DIV PHASE 1 DEG




Model 8505A Adjustments

ADJUSTMENTS

A5-32. PHASE DETECTOR ADJUSTMENTS (Cont’d)

Electrical Length Panel

CRT Display
BANDWIDTH KHz
VIDEO FILTER

On CRT Display, press REF LINE POSN and adjust CH 1 position control to place the CRT trace on the
center graticule line. Press REF LINE POSN pushbutton again for normal operation.

On A3 Signal Processor Channel 1, press DISPLAY REF pushbutton then CLR pushbutton unti] REL light
goes out {if it was lit).

Observe the trace on the CRT. If it is not 0 degrees = 1 degree, adjust “LS ¢” control A3AI12L11 to place the
CRT trace on 0 degree {(center graticule line) 1 degree.

Set Channel 1 SCALE/DIV switch to PHASE 45 DEG. Disconnect the coaxial cable from ““B’" port of
8505A and from the 3-way power splitter. Use this cable to extend the “*A" port cable to twice its length.
(The ‘A’ port cable is now twice the length of the “*R’” port cable.) Use a Type N female adapter to connect
the two cables.

Connect DVM to A3A12TP9. On A2 Frequency Control, set RANGE MHz switch to .5 — 1300 MHz.
Adjust CW FREQUENCY control through the range until a phase transition occurs as shown in Figure
AS-32.

Figure A5-32. Phase Transition Waveform




Adjustments Model 8505A

ADJUSTMENTS ‘@

A5-32. PHASE DETECTOR ADJUSTMENTS (Cont’d)

Set A2 Frequency Control SCAN TIME SEC switch to MANUAL. Rotate MANUAL sweep control slowly
clockwise and note point at which a negative to positive transition occurs as in Figure A5-33. Then rotate
MANUAL sweep control slowly counterclockwise and note point at which a positive to negative transition
occurs. Adjust +AF FREQUENCY sweep width until the hysteresis loop is at least four divisions wide as
shown in Figure A5-33.

Set CRT trace dot to the right-hand edge of the CRT with the MANUAL sweep control, then bring the dot
back to a point half-way between transitions (Point A on Figure A5-33).

Indication on DVM should be +900 mV +1 mV. If indication is out of tolerance, adjust “OFF” con-
trol A3A12R54 (Figure A5-31) for +900 mV 1 mV.

Set CRT trace dot to the left-hand edge of the CRT with the MANUAL sweep control, then bring the dot back
to a point half-way between transitions (Point B on Figure A5-33). DVM should indicate —900 mY =lmV.
If not, adjust “SCL” control A3A12R50 for —~900 mV *1 mV.

Remove extender and reinstall A3A12. Put A3A10 on extender for the following adjustment.

Figure A5-33. Hysteresis Loop Waveform




Model 8505A Adjustments

ADJUSTVIENTS

A5-33. A3A10 PHASE OFFSET 1 and A3A9 PHASE OFFSET I
EQUIPMENT:

3-Way Power Splitter

RF Cable Kit

Spectrum Analyzer
Active probe

Counter

Digital Voitmeter (DVM)
Extender Board (15 pin)

Put A3A10 Phage Offset 1 board on extender and set 8505A controls as follows:
On Al Source/Converter

OUTPUT LEVEL dBm

OUTPUT LEVEL Vernier

INPUT LEVEL dBm MAX
On A2 Frequency Control

RANGE MHz

SCAN TIME
TRIGGER
CW FREQUENCY
AF FREQUENCY
On A3 Signal Processor
Channel 1
SCALE/DIV

Channel 2
MO . e e e e OFF

Electrical Length

VERNIERS A and B
CRT Display

BANDWIDTH KHz

YIDEO FILTER

b.  Connect equipment as shown in Figure A5-29.

c.  Press Channel 1 DISPLAY REF pushbutton then CLR pushbutton until REL light goes off (if lit). Press
m Electrical Length DISPLAY CLR pushbutton.




Adjustments Model 8505A

ADJUSTMENTS ‘

A5-33. A3A10 PHASE OFFSET | AND A3A9 PHASE OFFSET Il (Cont'd)

A3A10

BAL 992 kHz @TRIM
A3ATORS A3A0LS A3AT0R45

A3A10
PHASE
OFFSET |

Figure A5-34. A3AI10 Adjustment Locations

Filter Adjustment

d.  Set NORM-ALIGN switch §1 ot A3A9 PHASE OFESET 2 board to NORM (left). Connect 8553B Spectrum

Analyzer to A3A10TP1 using !121A probe. Adjust “*100 KHZ’' control A3A10L4 (Figure A5-34) for
maximum 100 KHz signal.

Connect 85538 Spectrum Analyzer to A3A10TP3 using 1121A probe. Center the 893 KHz signal on the
Spectrum Analyzer screen as shown in Figure A3-35.

Figure A5-35. Waveform at A3A10TP3 Displayed on Spectrum Analyzer




Model 8505A Adjustments

ADJUSTMENTS

A5-33. A3A10 PHASE OFFSET | AND A3A9 PHASE OFFSET Il (Cont'd)

NOTE

If the signals displayed are =70 dB down from 993 kHz signal as shown in
Figure A5-35, no adjustment of “BALANCE” or “992 KHz PEAK" is neces-
sary.
Adjust ““BAL'" control A3ATORS, if necessary, for minimum 893 kHz signal (down > 70 dB from 992 kHz

signal).
Adjust **992 KHz PEAK'" control A3A10LS5 for maximum 992 kHz signal.

Observe the 793 kHz signal (if it can be seen). Adjust the 793 kHz signal to minimum by selecting the value
of A3ALOC17. If the 793 kHz signal is below the 992 kHz signal by > 70 dB, C17 does not have to be
changed.

Install A3A10 and put A3A9 on extender board.

A3A9

.I'IAH IJBH Hc" .l.lle
TEST/NORMAL FREQ AD) OFFSET OFFSET CAL +CLAMP
SWITCH A3AS51 A3A9R4? A3AGR29 A3AGRIG  AJABR2Y

A3AS PHASE 89 kHz NULL
OFFSETII A3ASL10

Figure A5-36. A3A9 Phase Offset Il Adjusiment Locations




Adjustments Model 8505A

ADJUSTMENTS

A5-33. A3A10 PHASE OFFSET | AND A3A9 PHASE OFFSET Il (Cont'd)

On A3 CRT display section, press BEAM CENTER pushbutton. Adjust Polar controls to place CRT dot in
the center of the polar graticule. Press BEAM CENTER pushbutton again to resume norma) operation.

Press Channel | DISPLAY REF pushbutton, then CLR pushbutton until REL light goes out (if it was lit).
Press ELECTRICAL LENGTH DISPLAY CLR pushbutton.

Set A3A9S] TEST switch to TEST position (right). (See Figure A5-36).

Connect external Frequency Counter to pin 15 of AJA9 connector. (Use a 10:1 oscilloscope probe to avoid
loading circuit.) If the counter indicates 893 kHz +3 kHz, g0 to next step. Adjust *“A” control ASA9R4?
(Figure A5-36) for an output frequency of 893 kHz +3 kHz. Disconnect Freguency Counter.

Set AJA9S1 TEST switch to NORMAL position (left). Connect DVM to ASA9TP? and adjust **A’" control
for —0.5 Vde +0.2 Vde. Disconnect DVM.

Connect 8553B Spectrum Analyzer to A3A9TP3 using 1121A probe, and adjust “‘89 KHz NULL"
A3A9L10with a nonmagnetic adjustment too! for minimum 89 kHz signal amplitude. Disconnect Spectrum
Analyzer.

Phase Offset Zero

Ir.

Press Channel 1 DISPLAY REF pushbutton then CLR pushbutton until REL light goes out (if it was lit).
Observe the CRT trace. If the trace dot is not on zero degrees +2 degrees, adjust “*B’’ control A3ASR29
phase offset to place the dot at zero degrees.

Set Channel 1 MODE switch (o PHASE and set SCALE/DIV switch to PHASE 1 DEG/DIV position. Press
Channel | DISPLAY REF pushbutton, then CLR pushbutton untii the REL light goes out (if it was lit).

Press REF LINE POSN pushbution, adjust CRT trace 1o the center graticule line, then press REF LINE
POSN pushbutton again for normal operation.

Observe the CRT trace. [f the trace is not o the center graticule line, adjust “¢ TRIM™ control A3A10R45 o
place the trace on the center graticule line =0.2 degrees (Figure A5-34),

Offset Accuracy

t.

Press Channel 1 REF OFFSET pushbuttons to select +360 degrees offset. The CRT trace should re-
turn to the center graticule line =0.5 degrees. If not, adjust “C” control A3A9R16 phase offset cal.
adjustment to place the trace on the center graticule line +0.5 degrees,

Postiive Offset Clamp

u.

Set Channel 1 SCALE/DIV switch to PHASE 90 DEG position. Press Channet | DISPLAY REF then CLR
pushbutton until REL light goes out (if it was lit).

On A3 Signal Processor Electrical Length panel, set INPUT switch to **A’" and set MODE switch to PHASE
X 10 degrees/SCAN position. Press DISPLAY CLR Pushbutton. Press LENGTH pushbuttons to place + 175
on digital display. (+175 on display represents +1750 degrees/scan.)

A5-56




Model 8505A

Adjustments

ADJUSTMENTS

A5-33. A3A10 PHASE OFFSET | AND A3A9 PHASE OFFSET Il (Cont‘d)

W.

The display should look like Figure A5-37. Increase the phase offset with LENGTH pushbuttons to + 177
and clamping action should be observed at right end of trace. (Clamping action appears as a horizontal line at

the right end of trace.) If clamping does not occur between + 175 and +177, adjust *‘D’” control A3A9R27
for clamping action in this range.

Press Electrical Length DISPLAY CLR.

=

LIMITING — = [

< 5% (< 90°)
Figure A5-37. Waveform of Positive Offset Clamp

Negative Offset Clamp

Y.

Press LENGTH pushbuttons to place —175 on digital display. (~175 on display represents — 1750
degrees/scan.)

The display should look like Figure A5-38. Increase the phase offset with LENGTH pushbutton to — 177 and
clamping action should be observed at right end of trace. If clamping does not occur between —175 and
—177 , adjust *‘E’" control A3A9R26 for clamping action in this range.

Remove extender and reinstall A3A9.

1]

il
RSl :

LIMITING ——
< 5% (< 90°)

Figure A5-38. Waveform of Negative Offset Clamp
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ADJUSTMENTS ‘

A5-34. A3A8 POLAR CONVERTER
EQUIPMENT:

3-Way Power Splitter

RF Cable Kit

Spectrum Analyzer
Active Probe

Digital Voltmeter (DVM)
Extender Board (15 pin)

Put A3AS8 on extender board. Set 8505A controls as follows:

On A! Source/Converter
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
MAXIMUM INPUT dBm

MATCHED
COAXIAL
CABLES

ouTPUT

POWER
SPLITTER

Figure A5-39. A3A8 Polar Converter Test Setup

On A2 Frequency Control
FREQUENCY RANGE MHz
MODE
WIDTH
SCAN TIME SEC
TRIGGER
CW FREQUENCY
AF FREQUENCY

On A3 Signal Processor

Channel 1 ‘




Model 8505A Adjustments

ADJUSTMENTS

A5-34. A3A8 POLAR CONVERTER (Cont'd)

Channel 2

Electrical Length

LENGTH
Connect equipment as shown in Figure A3-39.

On A3 Display, press BEAM CENTER pushbutton. Adjust POL centering controls to place the dot at the
center of the graticule. Do NOT release BEAM CENTER pushbutton.

Adjust **MAG BAL"’ control A3A8R18 (Figure A5-40) 10 the center of its range. Adjust’ ‘IF BAL'’ control
A3ARR10 for the smallest dot. Readjust ““MAG BAL’" control for the smallest dot. Release BEAM
CENTER pushbutton. Set ELECTRICAL LENGTH MODE to OFF.

Conunect HP 85538 Spectrum Analyzer to A3A8TP7 using HP 1121A probe. Adjust 'Y BAL" control
A3ASR40 for minimum 100 kHz signal amplitude.

Connect HP 85538 Spectrum Analyzer to ASA8TPS using HP 1121A probe. Adjust "X BAL" control
AJASR44 for minimum 100 kHz signal amplitude.

Connect DVM to AJARTPS and adjust "YOFFS" control A3A8R95 for 0.000 Vde £0.005 Vde.
Connect DVM to A3ASTP6 and adjust "XOFFS'' control A3A8R93 for 0.000 Vde £0.005 Vde.

A3A8

NORMAL-TEST
SWITCH IF BAL Y.BAL
“C* A3A8S1 AZABRID A3A8R40
LINEAR MAG BAL QUAD X-Y GAIN
SCALING A3ABR18 A3ABRSE A3ABR19
A3ASRS0

JJA"
EXPSCALING = :
AJA8RSS . " A3ABRA4

“B” cenl YT @il YOFFS
FULL SCALE i s A3ABR9S

AZABRSD XOFFS

A3ABR93

Figure A5-40. A3A48 Polar Converter Adjustments Location
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ADJUSTMENTS

A5-34. A3A8 POLAR CONVERTER (Cont'd)

L.

Set ELECTRICAL LENGTH MODE TO X10%SCAN and LENGTH pushbuttons for +36. A full circle
should be displayed on the CRT,

Adjust “QUAD"" control A3ABRSS and **X-Y GAIN"" control A3A8R 19 for best circularity of circle on the
CRT,

Connect DVM to A3A8TP2 and record indication.

Add +40.0 dB of offset with REF OFFSET pushbuttons and note DVM indication, it should be 1.0% of the
vilue recorded instep k =5 mVde, If not, adjust “*“A”" (EXP SCALE) control A3ASRES.

Repeat steps k and | until no further adjustment 1s necessary.

5¢t Channel | MODE to MAG and SCALE/DIV to .1 dB. Offset with REF OFFSET pushbuttons to place
trace exactly on center graticule reference line.

Set Channel 1 MODE to POLAR MAG and SCALE/DIV to POLAR 1. The trace should be coincident with
the outer circle of the CRT. If not, adjust “‘B** (FULL SCALE) control A3JASRSZ,

On A3 Signal Processor press REF OFTSET pushbuttons to obtain +40 dB of offset on the digital dis-
play, then set Channel | SCALE/DIV switch to POLAR .01 position. The CRT trace should be a circle
on the outside graticule line. If not, adjust "C" (LINEAR SCALE CONTROL) A3A8RE0 to obtain
the trace on the outside graticule Jine,

Remove extender and reinstall ASAS.

A5-35. A3A11 GROUP DELAY

EQUIPMENT:

3-Way Power Splitter ‘ HP 11830A
RF Cable Kit HP 11851A
Counter HF 5340A
Digital voltmeter (DVM) HP 3490A
10:1 Scope probe

Extender Board (15 pin) HP 08305-60041
50 ft. Test Cable

A coaxial cable greater than 50 feet in length is used as a standard in the group delay adjustments. Group
delay of the test cable is measured with the 8505A in phase mode as follows:

(1) Connect the ““Test Cable’” in the A channel between the matched cable and the power splitter as shown
in Figure A5-4].

(2} Set 8505A controls as follows:

On Al Source/Converter
QUTPUT LEVEL dBm
QUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX




Model 8505A Adjustments

ADJUSTMENTS

A5-35. A3A11 GROUP DELAY (Cont’d)

B505A NETWORK ANALYZER

QUTRPUT |«

MATCHED COAXIAL
CABLES

POWER SPLITTER

TEST CABLE
=60 FT. COAXIAL
CABLE

Figure A5-41. Test Setup to Measure Test Cable Group Delay

On A2 Frequency Control

RANGE MHz . ..o e 5 — 1300
LIN EXPAND

WIDTH . o oo e e CwW
SCAN TIME SEC .1 — .01
TRIGGER
On A3 Signal Processor
Channel 1
SCALE/DIV

Channel 2

Electrical Length

On A3 Signal Processor CRT Display, press REF LINE POSN pushbutton and adjust CH1 cqntrol to
place the trace on the center graticule line. Press REF LINE POSN again for normal operation.

Set A2 Frequency Control CW FREQUENCY TUNING and VERNIER for 700.00 MHz. Press

Channel 1 DISPLAY MKR pushbutton then ZRO pushbutton to place the CRT trace on the center
graticule.

AS-61




Adjustmenis Model 8505A

ADJUSTMENTS ‘

A5-35. A3A11 GROUP DELAY (Cont’d)

(5} On A2 Frequency Control, adjust CW FREQUENCY up in frequency until the CRT trace comes back to
the center graticule line and the marker digital readout indicates 0 degrees. Note frequency for use in
later calculation.

CWFREQUENCY = MHz

NOTE
The phase change between the two zero points is 360 degrees.

Calculate the group delay of the ““Test Cable” with the following formula:

EXAMPLE

Change in Phase 360 degrees

Change in Frequency 713 MHz — 700 MHz

13 MHz

(Phase Change in degrees)
360 X (Change in freq. in Hz)

360 degrees
360 (13 x 10° Hz)

tp

tp
tn 77 ns
b.  Connect equipment as shown in Figure A5-42. Install A2A11 on extender board.

8505A NETWORK ANALYZER

RF
QUTPUT | -

e

MATCHED 2 EI
COAXIAL

CABLES

ouTPUT

POWER
SPLITTER

Figure A5-42. A3A1l Group Delay Test Setup




Maodel 8505A Adjustments

m ADJUSTMENTS

A5-35. A3A11 GROUP DELAY (Cont'd)

¢, Set A2 Frequency Control TRIGGER switch to EXT. Connect Frequency Counter (use ¢ 10:1 scope prcibe to
avoid loading circuit) to the Collector of Q13 and adjust “‘CK™* 100 KHz clock control A3A] IR13 (Figure
A5-43) for 100 KHz = 10 Hz (period of 10ys). If the range on the control is not enough to reach 100 KHz,
select a value of A3A11R12 in the range of 10K to 40K that allows adjustment (0 100 KHz.

Disconnect counter and connect a DVM o A3ATITP1. Adjust ““BAL’ (discriminator balance) control
A3A11R26 for minimum indication on the DVM.

On %505A, set controls as follows:

On Al Source/Converter
OUTPUT LEVEL dBm
OUTPUT LLEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control
RANGE MH:z

SCAN TIME 5EC
TRIGGER

MARKERS
m MARKER |

MG" MTN
BAL {GAIN)  (DELAY OFFSET)
AJA11R26 A3ATIR43  A3ATIR74

oy
MOD OFFSET)
A3A11R7S

I-'F"
et ® (OFFSET)
GROUP DELAY i Jo 7ot 3 x A3A11RTY
DETECTOR Pl | i
A3AT1

CK
AJAT1R13

Figure A5-43. A3A411 Group Delay Adjustments Location
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ADJUSTMENTS

A5-35. A3A11 GROUP DELAY (Cont'd)

On A3 Signal Processor
Channel 1
INPUT

Channel 2

Electrical Length

Set SCAN TIME VERNIER for a CRT Display as shown in Figure A5-44A.

Connect a ground to A3A11TP4. Press Channel 1 DISPLAY MKR pushbutton then ZRO pushbutton. (This
places the trace in the center of the CRT.)

SetChannel 1 SCALE/DIV switch to DELAY | ns. Adjust ‘‘F’’ (AF offset) control A3A11R79 for a straight
signal envelope across the CRT. (See Figure A5-44B.)

Set Channel | SCALE/DIV switch to DELAY 20 ns and set A2 Frequency Control RANGE MHz switch to
I-—1000. Press Channel [ DISPLAY MKR than ZRO pushbuttons to center trace on CRT. Adjust “‘M”’
(modulation offset) control A3A11R75 for a straight signal envelope across the CRT. w

Repeat steps g through i until no further adjustment is necessary. Remove ground from A3AL1TP4.

Set MARKER 1 to a smooth spot near the center of the trace. On A2 Frequency Control, set SCAN TIME
SEC VERNIER control fully clockwise. Press Channel 1 DISPLAY REF then, CLR pushbutton until REL
light goes off (if it was lit), then MKR pushbutton. Adjust ‘T’ delay offset control A3A11R74 for a zero
marker readout on Channel 1.

Connect “Test Cable” in the A channel. Set A2 Frequency Control MODE switch to LIN EXPAND. Ad-
just “G” (gain) control A3A11R43 for the group delay calculated for the *“Test Cable™ in step a (6) above.

.

A
Figure A5-44.  Group Delay Display with Sampling Disabled (TP4 grounded)




Model 8505A Adfustments

ADJUSTMENTS

A5-36. A3A27 BLANKING AMPLIFIER and A3A26 HV POWER SUPPLY
EQUIPMENT:

Digital Voltmeter (DVM)
1(K): 1 Divider Probe
Oscilloscope w/10:1 Probe
Function Generator
Extender Board (18 pin)

Adjustment of A3A27 Blanking Amplifier should not be a routine mainte-
nance procedure. Adjustment should only be done when the blanking
amplifier or HV Power Supply is repaired or replaced.

High Voltuge Power Supply

NOTE

Use a non-metallic serewdriver for adjustments in A3A27 Blanking
Amplifier.

NOTE

The position of a trace on the CRT always refers to the center of the trace,
and the distance between traces always refers to the orthogonal distance
from trace center to trace center; or, from the edge of one trace to the
corresponding edge of the other trace.

NOTE
If an assembly or an adjustable component is replaced, set all ad-

justments on the replaced assembly to midrange (except intensity,
which should be set fully counterclockwise) before turning the instru-
ment on. If the CRT is replaced, verify CRT is biased off before applying
power. o
Put A3A27 Blanking Amplificr on extender and connect DVM to AZA24TPI (See Figure A3-45),
Measure output of + 100-volt power supply at A3A24TP1 and note reading.
Connect 100:1 divider probe to digital voltmeter,
Set digital voltmeter to 1 volt range.
Measure + 100-volt power supply through 100:1 divider probe and note reading.
Divide reading noted in step b into reading noted in step e,

WARNING I

The following procedure probes 4,000 Volt Circuit.




Adjustments Model 8505A

ADJUSTMENTS

A5-36. A3A27 BLANKING AMPLIFIER AND A3A26 HV POWR SUPPLY (Cont'd)

g, Using 100:1 HV probe, mcasure output of high voltage CRT cathode power supply on board assembly
A3A26 at HVTP (blue wire).

Adjust HV ADJ A3A27R12 (Figure AS5-45)for a reading of —40 times value calculated in step f.

A3AZ27

HF ADJ T, FG GRID
HF ADJ2 (HIGH FREQ ADJ) (FLOOD GUN GRID)
AJAZTC2 A3AZ7R45 A3AZIR41

HY ADlJ
(HIGH VOLTAGE ADJ}
AJA2TR12

FATTERN
AJAZ7RE1

INT LiMIT ABTIG
AJAZTR40 {ASTIGMATISM)
AJAZ7R42

ORTHO
{ORTHOGONALITY)
A3A2TRAB

Figure A5-45. A3A427 Blanking Amplifier Adjustment Locations

Focus Centering
i.  Connect equipment as shown in Figure A5-46,

Set A2 Frequency Control WIDTH switch to START/STOP I and SCAN TIME SEC switch to MANUAL.
On A3 Signal Processor, set Channel 1 INPUT switch to *“‘R*’ and MODE to MAG. Press DISPLAY MKR
then ZRO pushbuttons. Adjust MANUAL sweep control to place the trace dot in the center of the CRT
screen.

Adjust front pancl INTENSITY control for a spot of normal viewing intensity and set FOCUS control to
midrange.

Adjust FOCUS LIMIT control A3A26R 14 and ASTIG astigmatism) control A3A27R42 for sharply focused
round spot.

A5-66




Modet 8505A Adjustments

ADJUSTMENTS

A5-36. A3A27 BLANKING AMPLIFIER and A3A26 HV POWER SUPPLY (Cont’d)

8505A NETWORK ANALYZER

RF
DUTRYT

Figure A5-46. A3A27 Blanking Amplifier Adjustment Test Setup

Intensiry Limit
Connect monilor oscilloscope through 10:1 divider probe to AZA26TPI,

Set REF LINE POSN CH 1 control to place the trace dot off screen. Adjust front panel INTENSITY control
fully clockwise,

Adjust INTENSITY LIMIT control A3A27R40 for a 10 V p-p amplitude at A3A26TP1.
Meusure de voltage at Z-amplifier output A3A27TPS5. Note reading.

Adjust front panel INTENSITY control counterclockwise for a voltage reading of 52 Volts less than
measured in step p.

Adjust front panel REF LINE POSN CH 1 control to the center of its range. If the spot is visible, readjust
INTENSITY LIMIT A3A27R40 until the spot is cut off.

Trace Alignment and Orthogonality
. Set A2 Frequency Control SCAN TIME SEC switch to .1 — .01 position.

Remove A3A16 Blanking Logic board and install extender board in its place. Connect sine-wave oscillator
output to extender board pin 24.

Set oscillator frequency to 10 kHz and amplitude for 8-division display.

Position trace to center screen using de offset of function generator,

Align trace with center graticule line using front-pancl TRACE control A3A25R9.
Disconnect sine-wave oscillator output from extender board pin 24 and connect it to pin 22,
Adjust sine-wave oscillator amplitude for 10-division display.

Position trace to center screen using de offset of function generator.




Adjustmenls Model 8505A

ADJUSTMENTS ‘,

A5-36. A3AZ7 BLANKING AMPLIFIER AND A3A26 HV POWER SUPPLY {(Cont'd)

an.  Align trace with center graticule line, using ORTHO control A3A2ZTR46.

ab.  Reinstall AZALG.

Flood Gun

ac.  Set front-panel SCALE control fully clockwise to turn on flood gun. Adjust "F G GRID' (flood gun
eridd) control A3A27R41 for the most uniform illumination on the screen. If illumunation is too
hright, increase resistance of A3A30R1 (1/2 watt resistor). If llumination is too dark, decrease value
of A3A30OR1. Do not make a smaller value thun 6.8 ohms 1/2 watt or damage to filament may occur.

Paltern

ad. Sel A2 Frequency Controb SCAN TIME SEC switch to .1 — .01 position. Press REF LINE POSN
pushbutton to place reference line on CRT.

Adjust reference line to the top graticule line on CRT. Adjust "PATTERN' control A3AZ7R51 fora
straight reference line,

al. Adjust the reference line to the bottom graticule line on CRT, If necessary, make slight adjustment
of "PATTERN" control A3A27RS51 for a straight line,

Z-Axis High Frequency
ag.  Sct REF LINE POSN CII 1 control full clockwise to put trace off CRT screen,
Set INTENSITY control fully counterclockwise.

Connect pulse generator output to the monitor oscilloscope vertical input; terminate line in 50 ohm
load,

Adjust pulse senerator for a positive +1 Vp-p square wave, 100 kHz output with a 50% duty cyle
pulse width. [Ysconnect from oscilloscope.

Remove Display Multiplex 1 A3A15 and install extender board in its place. Connect pulse generator
output to pin 31 of extender board.

(onnect monitor oscilloscope vertical input through a 10:1 divider probe to Z-Axis output A3SAZTTPS.

The displayed waveform should go from the baseline of less than +5 Vde to a peak of greater than
+55 Ve

Adjust [IF ADJ 1 A3A27R45 and HF ADJ 2 A3A27C21 for best pulse shape with a rise time of
#1500 ns.

Remove extender and reinstatl A3A27 and A3A1S,




Model 8505A Adjustments

ADJUSTMENTS

A5-37. A2A13 REMOTE OUTPUT LEVEL dBm VERNIER CALIBRATION

9830A/8 DESK-TOP 85054 SIGNAL
COMPUTER PROCESSOR

85054
FREQUENCY A2J0
CONTROL _HPB

——

0825A DESK-TOP
COMPUTER

INTERCONNECT
CABLE

Figure A5-47. Remote Output Level dBm Vernier and Remote Marker Test Setup

EQUIPMENT:

Desk-Top Computer HP 9830A/B or 9825A
HP-1B Interface {(for 9830A/B only) HP 59405A
HP-IB Interface Cable

PROCEDURE:
a.  Set 8505A to LOCAL operation and set the controls as follows:

On A1 Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequency Control:
RANGE MHz ... e e e e 0.5 — 1300
' LIN EXPAND
WIDTH
CW FREQUENCY

SCAN TIME SEC . . . e e e e e 0.1 — .01
TRIGGER

MARKERS

Marker 1




Adjustments Model 8503A

ADJUSTMENTS

A5-37. A2A13 REMOTE OUTPUT LEVEL dBm VERNIER CALIBRATION (Cont'd)

On A3 Signal Processor:
Channel 1
INPUT
MO MAG
SCALE/DIV

Chuannel 2

Display Section
BANDWIDTH KILz . oo e e e 10
REFERENCE LINE on CRT. ... ... ... .. ... .. ... .. Center graticule line
VIDEQ FILTER

Connect equipment as shown in Figure A5-47 with the RF output connected directly to Channel R
Input.

The 8505A must be given o LOCAL LOCKOUT (LLO) command to disable the front panel OUTPUT
LEVLEL dBm VERNIER and be able to program the vernier remotely.

Iinter the following program:

GRIOA/R:
1 CMD "U3"
20 FORMAT 3B
30 QUTPUT (13, 20y 256,117,512
40 END
OQ825A
o 7

Press Channel 1 DISPLAY MKR, then CLR pushbuttons, This enables Channel 1 digital readout to dis-
play an absolute power measurement.

Program OUTPUT LEVEL dBm VERNIER to —12 dBm:
9830A/B:
CMD "3, VRER"
OR25A:
wrt 719, "VOE"

Adjust "—12 dBm Adj" control AZA13R10 for —32 dBm #1 dB on Channel 1 digital readout.

Program QUTPUT LEVEL dBm VERNIER to @ dBm:

9830A/B:
M U3, oot

w

P




Model 8505A Adjustments

ADJUSTMENTS

A5-37. A2A13 REMOTE OUTPUT LEVEL dBm VERNIER CALIBRATION {Cont'd}

9825A:
wrt 719, "V99E"

Adjust "'® dBm Adj" control A2A13R8 for —20 dBm =1 dB on Channel 1 digital readout.
Repeat steps ¢ through h until no further adjustment is necessary.
Disable Local Lockout (LLO) command to 8505A as follows:

9830A/B:
10 CMD "U3"
20  FORMAT 2B
30  OUTPUT (13, 20) 1024, 768;
40 END

9825A:
lel 7;rem 7

A5-38. A2A15 REMOTE MARKET POSITION CALIBRATION (08505-60195 BOARD ASSY ONLY)

m

9830A/8 DESK-TOP BE05A SIGNAL
COMPUTER PROCESSOR

8505A
FREQUENCY
CONTROL

9826A DESK-TOP
COMPUTER {NTERCONNECT
CABLE

Figure A5-48. Remote Output Level dBm Vernier and Remote Marker Test Setup

EQUIPMENT:
Desk-Top Computer
HP-1B Interface (for 9830A/B only)
HP-{B Interface Cable
RF Cable

HP 9830A/B or 9825A
HP 59405A
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ADJUSTMENTS

AB-38. AZA15 REMOTE MARKER POSITION CALIBRATION (08505-60195 BOARD ASSY ONLY)
(Cont'd)

S5et 8505A to LOCAL operation and set the controls as follows:

On Al Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL dBm MAX

On A2 Frequeney Control;
0.5 —1300

MO e LIN LXPAND
W Tl e e CW zAF

CW FREQUENCY

SCAN TIME S8EC
TRIGGER
MARKERS
Marker |

On A3 Signal Processor;
Chunnel |

Chiannel 2
MO L e e e OFT

LElectrical Length

Display Section
BANDWIDTIT kITz o e 10
REFERENCE LINE on CRT. .. .. ... i Center graticule line
VIDLEO FILTER

Connecet equipment as shown in Figure A5-48 with the RF output connected dirgctly to Channel R
Input,

Rotate SCAN TIME SEC Vernier to full counterclockwise position,

Program Frequency marker (FC) to left edge of CRT trace:
9830A/B:
CMD "7U3"”, "FCQE"
V823A;
wrt 719, "FCQE"

Adjust "0 ADJ control A2A15R22 to place marker on left edge of CRT trace. The marker diamond
must be pointing up and the FREQUENCY COUNTER readout must be unblanked.

A5-71

@




Maodel 8505 A Adjustments

ADJUSTMENTS

A5-38. A2A15 REMOTE MARKER POSITION CALIBRATION (08505-60195 BOARD ASSY ON LY}
(Cont'd)

Rotate SCAN TIME SEC Vernier to full clockwise position.
Program Frequency Marker (FC) to right cdge of CRT trace:

O830A/B:
CMD "?203", "FC99E"

OK25A;
wrt 719, "EC%9E"

Adjust 99" ADJ control A2A15R12 to place marker on right edge of CRT trace. The marker dia-
mond must be pointing up but the FREQUENCY COUNTER readout must be blanked.

Program Frequency Marker (FC) to "98'":

95%30A/B:
CMD 703", FCOSE"

9825A;
wrl 719, "EFCO8E"

FREQUENCY COUNTER readout must be unblenked at this setting. If not, adjust "99'" ADJ control
AZAT5R12 slightly clockwise until FREQUENCY COUNTER readout is unblanked and repeat steps
f through j until no further adjustment is necessary.

A5-T3/A5-74




Model 8303A

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION VI
SERVICE

Al
SIGNAL PROCESSOR/DISFLAY

EREJEI e
i

Wi

Al
SOURCE/CONVERTER FREQUENCY CONTROLLER

Figure A6-1, Major Sections of 850354 Nerwork Analyzer




Servige

Maodel 8505 A

AZAZ2

MOTHER BD

AlA13
CONNECTOR
BOARD

A1A15
FIXED OSC
ASSEMBLY

Al1A4
“R"IF AMP

A1A3
ALGC

AlA2
ATTENUATOR

AZAZ0
POS REG

A1 AND A2 TOP VIEW WITH
TOP COVER REMOVED

XAZA16
HP-1B BUFFER
HA2ATT
CHARA I/D

XAZA14

FSTORE
RAZA1D XAZAIG
SWSTORE I/0 CONTROL

AZA
NEG REG

AZA1B

MOTHER BD

AZA12
10/100 MHz
REF OSC

AZAN
MAIN DRIVER

AZA10
FM DRIVER

A2A9
DISCRIMINATOR

A2AB

SWEEP SELECT
A2AT

SWEEP
GENERATOR

A2AG
MARKER

AZAS
PRESCALER
{COUNTER

AZA4

ATAR
.erN lF AMP

SCALING

A2A3
MEMORY

A2A2
DISPLAY LOGIC

AZA1
FRONT PANEL

AlA1
FRONT PANEL

ATAG
g \F P

Figure A6-2,

AT and A2 Major Assemblies




Model 8505 A

A2 FRONT VIEW WITH FRONT PANEL TILTED FORWARD

A247
FRONT PANEL

Figure 46-3. A2A! Front Panel Folded Our




A1 TOP VIEW WITH COVERS REMOVED

A1A13 YIG OSC INPUT AlAl14
CONNECTOR BOARD 42108 — 5.510 GHz MOTHER BOARD

ATATDAT

10 MHz
PHASE/LOCK QLARJIE?{‘:Z

;-.' - il ‘ L0 i - '_ - . J
BOARD T+ ol S ey | Fowed |~ PHASE/LOCK
SR 1S &3 BOARD

ATAG
“B"IF AMP

AlA4
“R"1F AMP

AlAd
INDICATOR

BOARD \ AlAZ
ATTENUATOR

RF OUTPUT A1A5 CHAN R CHAN A CHANB
“A" IF AMP INPUT INPUT INPUT

Figure A6-4. Al Major Assemblies and Subassemblies




ATTOP VIEWWITH ATATS TILTED UP

ATATBAS A1A15A3 A1ATDA4 AlATSAR
OSC/SAMPLER SAMPLER/ORIVER SAMPLER/ORIVER  OSC/SAMPLER

A1A10
SPLITTER/AMPL

Al1AT2
RF AMPL/DETECTGR

A1A7 S 54
LG AMPL/DETECTOR S ! A1A11
- ; C-BAND MIXER

A1AZ
C-BAND MIXER

ATAB
DOWN CONVERTER

Figure AG-5. Al Disassernbled Showing Internal Assemblies




YiG 0sC

A1 BOTTOM VIEW

{FR
QUTFUT

IFA
QUTPUT

Figure A6-6. Al Bottom View Showing Interface Connections to Mother Board




A3 TOP VIEW WITH TOP COVER REMOVED

AZAZD A3A24 AJA1S A3A17 KAZANG
MOTHER BD POWER SUPPLY BISP MPLX 1 MARKER 1 /0 ETORAGE

AZST A A3A18 AZA18 XA3A20
BY-PASS BY-PASS DISP MPLX 2 1/0 CONTROL
SWITCH RELAY WAZAYT

HP-IB BUFFER

XA3A22
NORMALIZER 1/0

A3AZ3
MOTHER BD

AJA4
AJB MAG DET

A3A13
R MAG DET

A3A12
PHASE DET

A3AN
DELAY DET

A3A10
& OFESET 1

A3AS
$OFFIET 2

AJAS
POLAR EONV

AJAT
RESOLUTION

AJAB
INPUT MPLX

A3AL
PROC D/A

AJAL
PROC INTER

A3A26 A3ZAZD AJA1 A3AZ A3AZ
H.V.POWER CONTROL FRONT PANEL AUXILIARY PROC CONTROL
SUPPLY PANEL FRONT PANEL BOARD

Figure A6-7. A3 Major Assemblics
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Model 85054

A3 FRONT VIEW WITH FRONT PANEL TILTED FORWARD

!.! BITITITITIIT TR

(Ml - .

A3AT AlAZ
FRONT PANEL  AUX PANEL
BOARD

Figure 46-8. A341 and A3AZ Showing Front Panel Folded Out
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Display Multiplexer

Service

Analag CRT
Display

Digital LED
Display

Figure A6-9. Simplified Block Diagram
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Model 85054 g Ab-10
Sht | of3 |
TRANSMISSION/ REFLECTION

A1 SOURCE/CONVERTER TEST SET

A1 A1E Fixed DSC Assembly-

QUTPUT LEVEL
VERNIER dBm

DUTPUT
LEVEL dBm

OIRECT
BRIDGE

DEVICE
UNDER
TEST

— 1300.1 MHz

N/

tﬂ.é‘— 13001 M4z
XTAL

4.2106 - 5510 GHz M
_ Y DRIVER
FREQUENCY MH:z RANGE

START/CW

~—l 100 M

MAIN
1 DRIVER

COUNTER

EXPAND

-
o
!
FREQUENCY MHz] / Y
STOP/AF
/a O
! DiSCR
I

{13 MHz
130 MHz
ONLY)

COUNTER SCAN TIME SEC Q
10 MHz =" MARKER

.

O[]

]

A2 FREQUENCY CONTROLLER
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k/'t = TRANSMISSION/ REFLECTION
Cg TEST SET A3 SIGNAL PROCESSOR

- i

OUTPUT LEVEL
VERNIER dBm

DUTPUT
LEVEL dBm

X | EE W | I

0.5 1300 M-z

-6d8

r_ DIRECT
BRIDGE

NS - ELECTRICAL :
Y |_LENGTH |

DEVICE
UNDER
TEST

0.6 — 1300.1 MMz

\ras — 1300.1 MHz

"R IO5 - 5510 GHr
h M
v DRIVER
'
Q.

] MAIN
1 DRIVER
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\
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\
\
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1
I3
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~

LQG 9
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A3 SIGNAL PROCESSOR
I —_—

In

O [EatEzmw
A\
N\
\
\ Q [oEE]
Ay \

AN VIDEd
LY
NN Q\ FILTER

A Al AY

N

DUAL
wac 7Ly CH I MPLX

CHAN
MAG A, 8 CH 1t MPLX 315_?3:‘"
PoLY CONTROL
ELECTRICAL FoLx
LENGTH ’_'
N
// ; ,Q
L
P OFff
. b

Y +C

3

4

DIGITAL
LED
DisPLAY

MARKER
DIAMOND
GENER-
ATOR
: Y

COUNTER S

A3

Figure A6-10. 85054 Overall Detailed Rlock Diagram
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F_,,A;g A 6*, [ TEST SETUP TEST SETUP
Shet el 5 85054 NETWEIRK ANALYZER A2 SIGNAL
‘ ' PROCESSOR/
DISPLAY

Conpect RF OUTPUT ta “R” and “A"” INPUT
Channels as shown in TEST SETUPR,

Al SOURCE/

CONVERTER "y — — & On SOURCE/CONVERTER set:
o P LEVEL dBm 10 dB/Step

oureyt | | R ; A2 FREQUENCY LEVEL dBm Vernier
R CONTROLLER

On FREQUENCY CONTROL Sei:

On SIGNAL PROCESSOR Set:
Channg! 1:

A3 DISPLAY

I

CHANNEL 1
DISPLAY
TRALE

NO CHANNE

On A3 Display el, depress REF LINE POSN
isplay pan p 1 CRT TRALE

pushhutton o . Adjust CH 1 up-down pasition
control o to place the CRT trace ane graticule
line above center. If graticule line adjusts OK, pross
REF LINE POSN pushbutton again for normal pper-
ation.

CHANNEL 1
DOESN'T ADJ

CHANNEL 1

CHANNEL 2 TRACE 0K

DISPLAY
A1 SQURCE CONVERTER (INDICATOR PANEL IN PLACE) TRACE

OVERLOAD On A3 Display panel, depress REF LINE POSN

'5. A 8 pushbutton o . Adjust CH 2 yp-down position | CHANNEL 2
T control to place the CRT trace one graticule line | DOESN'T ADJ
O O ' below center. f CH 2 graticule line adjust OK, press
®

® REF LINE POSN pushbutton apzin for normal opera-

o O O tion.

Y CHANNEL 2
TRACE QK

DOTWILL
Set Sigan! Processor Channel 1 MODE switch to | NoT ADJUST
POLAR MAG positton, On A3 Display panal, de-
press BEAM CENTER switch @) . Adjust the two
A1SO0URCE CONVERTER (INDICATOR PANEL REMOVED) positioning contrals to place the CRT dat trace in
the center of the graticule. If the dat trace adjusts | yp gRT
OK, press BEAM CENTER agtin for normal opera- 00T TRACE
tion. Set Biganl Processor Channel 1 MODE switch
ic MAG position.

POLAR
DISPLAY QK




“AYOINPUT

ine graticule
-5 0K, press
jormal pper-

JINE POSN
Wi position
rgticuie ling
1t 0K, press
rmal operar

switth to
pangl, de-
iust the Two
;ot trace in
rate adjusts
rmal opéra-
DE switgh

NQ CHANNEL
1 CRT TRACE

Adjust Display Panel INTEN fully clockwise. If still
nao trace, proceed to next block.

CHANNEL 1
DOESN'T ADJUST

AJZ POWER SUPPLY

On A3A24, check for 45V, +15V, ~15BY, a
at approgriate test points.

ALL VOLTAGE

y

Troubleshpot A3 Display Section. See

CHANNEL 2
DOESN'T ADJUST

DOTWILL
NOT ADJUST

NO CRT
OOT TRACE

Troubleshoot A3 Display Section, see Troubleshooting
Pracedures, Chapter O, Section 111,

shaoting Procedures, Chapter D, Section (1.

RF SIGNAL TO OVERLOAD LIGHTS

Check that the OVERLOAD, “R,” “A," 4
lights @) are Iit, indicating RF signals ab
dEm are reaching the output of A1 Source/C
IF amplifiers.

OVERLOAD, R,
INDICATORS AR

v

Connect oscilloscope to A3AT1E pin 1 for O
“R," A3A14 pin 1 for Channel “A" and
pin 4 for Channel “B.” Waveform should be
kHz signal 1.1 VP-P, 0.1 VP-P,

YES

100 kHz IF signals correct into A3 Signal Pro
Trouhle it in A3 processor. Go to Troubles
Procedures in Chapter O, Section 11,




F?Acp—tl .
A3 POWER SUPPLY kit 3 of S

On A3A24, check for +8V, +18Y, —15V, and +100V
at appropriate test points.

ONE OR ALL
VOLTAGES LOW
OR ZERD

ALL VOLTAGES OK

Y

Troubleshoot A3 Display Section. See Trouble-
shooting Procedures, Chapter [}, Section [11.

RF SIGNAL TO OVERLOAD LIGHTS

f

Check that the OVERLOQAD, "R,” “A."” and “B"
lights @ are lit, indicating RF signals above —10
dBm are reaching the putput of A1 Source/Converter
I'F amplifiers.

NO OVERLOAD
INDICATORS LIT

Troubleshoat appropriate power supply in A3 Pro-

cessor Section, Chapter D, Section [,

OVERLOAD, R, A, AND B
INDICATORS ARE LIT

v

Connect oscilloscope to A3A13 pin 1 for Channel
YR,” AJA14 pin 1 for Chaanel “A," and A3A14
pin 4 for Channel "B." Waveform should be a 100
kHz signal 1.1 VVP-B, +0.1 VP-P.

Trouble ig probably no RF signal from A1 Source
Canvertar,

Remove window e fram A1 (move the twa top
tahs to the left to relzase window).

Eirst check that the green +20V, +8Y, and —10V
power supply lights o are ljt.

Check if any one of the four red diagnostic lights
are kit .

JPOWER LIGHTS LIT

ONE GF TH
GREEN FO
LIGHTS NO

-RED SOURC

NO OTHER

RED “8.9 L{

LIGHT LiT

RED "L.0."

RED “10. L{
LIGHT LIT

4 DIAGNOSTIC LIGHTS NOT LIT

Check power output at RF QUTPUT connector with
power meter; powsr should be +10 dBm £1 dB.

[POWER
0K

Trouble s in A1 Source/Convertar; either in ATAB
Down Converter, cr in A1A4, A1A5, or ATAE 100
kHz IF amplifiers. Go to Troubleshooting Progedures,
Chapter B, Section 1M, for further troubleshouoting.

YES

100 kHz IF signals correct into A3 Signal Processor,
Trouble is in A3 processor. Go to Troubleshpoting
Procedures in Chapter D, Section 11,

Trouble is cabling between AT and A3 in A" "B
or “R" channels. Troubleshaot signal path of channel
that is incorrect.

POWER
LOw




Fug Ae-1l Skt Lru-g:r‘

rie power supply in A3 Pro-
0, Section [,

RF signal from A1 Source
from A1 (move the two top
window),

gen +20V, +8V, and —10V
are lit.

0 four red diagnostic lights

ONE OF THE THREE
GREEN POWER SUPPLY
LIGHTS NOT LIT

‘RED SQURCE LIGHT LIT BUT

NO OTHER RED LIGHTS LIT

Correct trouble in A2 power supply, Go to Chapter C,
Section 1L

RED “2.9 LQCK"
LIGHT LIT

RED "L.O." LIGHT LIT

RED “10. LOCK
LIGHT LIT

3POWER LIGHTS LIT

4 DIAGNOSTIC LIGHTS NOT LIT

S F OUTPUT connector with
cuid be +10 dBm % dB.

POWER
LOow

POWER
oK

/Converter; either in A1AB
ATA4 ATAS, or ATAE 100
Troubleshpating Procedures,
far further troubleshooting,

o AT and A in A" "B,
[shoot signal path of channel

Red "3.9 LOCK" light lit means the 9.9 MHz phase
lock loop is misadjusted or malfunctioning, First,
connect Frequency Counter to ATA15J2 and signal
should be 9.900 MHz *70 Hz. If not, adjust A1A15.
ATC25 for carrect frequency and the 9.9 LOGK”
light should go out. if trouble cannot be corrected
by adjustment, go to A1 Troubleshnoting Procadures
in Chapter B, Saction M.

When the “SOURCE” |
QUTPUT from AT SOUR

Check with pawer mete
12 dBm from A2A1
regtor on {op of housing

Check with power met
signal > +2 dBm from Aj

Check with power metd
signal > +6 dBm from Al

Trouble is bad local oscillator signal in At Go to Al
Troubleshooting Proceduras in Chapter B, Section |11,

Trouble is in Al Sourd
sheoting Procedures in G

Red "10 LOCK" light lit means the 10 MHz phase
lock loop is malfunctioming. First, check that power
level at AZA1242 js >+2 dBm, If not, po to Al
Troubleshooting Procedures in Chapter B, Section 1.

Trouwble probably is A1A2 programmable attenuator.




. Go to Chapter C,

he 5.9 MHz phase
unctioning. First,
A15J2 and signal
ot, adjust A1A15-
tha “8.9 LOCK"
rnot be corrected
ooting Proceduras

NOTE

When the “SOUBCE" light is lit it indicates no RF
QUTPUT from A1 SOURCE/CONVERTER.

Check with power meter and countar for 5 GHz signal
>+12 dBm from AZA19 YIG Oscillator at the con-
nector on top of housing.

Traubleshoot the 5 GHz signal path in A2 1o YIG
Oscillator. Go to Troubleshonting Progedures in
Chapter C, Section 11

Check with power meter and counter for 10 MHz
signal =+2 dBm from A2A12J2,

Troubleshoot the 10 MHz signal path in A2 to Ref-
erence Oscillator. Go to Troubleshooting Procedures
in Chapter C, Section HI,

Check with power meter and counier for 100 MHz
signal == +8 dBm fram A2A12J1.

YES

Troubleshoot the 100 MHz signal path in A2 Refer-
ence Oseillator, Go 1o Troubleshooting Procadures
in Chapter G, Section {11,

in Al. Go to Al
pter 8, Section U1,

Treeuble is in AT Source/Converter. Go ta Trouble-
shooting Procedures in Chapter B, Section 111,

Figure A6-11. Overall Troubleshooting Procedure
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CHAPTER A
MODEL 8505A NETWORK ANALYZER

- SECTION VIi
MANUAL CHANGES

A7-1.  INTRODUCTION than those listed on the title page. To adapt this
chapter to your 8505A, refer to Table A7-1

A7-2  This sectiop contains instructions for and make all the changes listed opposite the

adapting this chapter of the manual to E305A serial number or serial number prefix indicated

Network Analyzers having serial numbers lower on the serial pumber plates on the top and bottom
units of your 8505A,

Yable A7-1. Chaprer A Changes by 85054 Serial Number

Serial Number Prefix Make Changes

1720A thru 1806A No Changes

1602A00112, 1618A, 1622A, 1625A, A
1628A, 1631A, 1644A, 1646A, 1653A,
1710A, 1712A,1716A

1614A A B
1606A, 1610A

A7-3. CHAPTER A CHANGE INSTRUCTIONS

CHANGE A

Paragraph A5-34:
Change Test Point in procedure "¢" to A3ABTPS.
Change Test Point in procedure "{" to A3A8TP6.
Delete steps g and h.
Change the picture of A3 and A3A8 in Figure A5-40 to the one shown in Figure A7-1 in this change.

CHANGE B
Replace paragraphs A5-37 and A5-38 with the following procedures:

AB-37. A2A13 MAGNITUDE CALIBRATION (Serial Prefix 1614A and Below)

1.  Connect 2 power meter to the front panel Source/Converter RF OUTPUT connector. On calculator,
program output verier to —12 dB (VO). Adjust A2AI3R10 "—12 dB ADJ" contrel for O dBm
output,

On calculator, program output vernier to 0 dB. Adjust A2A13R8 "0 dB" controtl for +12 dBm
output.
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A3

NORMAL-TEST
SWITCH IF BAL Y-BAL
“C" A3ABS1 A3ABR10 ABABR40
LINEAR MAG BAL QUAD X-Y GAIN
SCALING A3ABR18 A3ZABRSS A3ABR1Y
A3AGRE0

HArr [ e 3 — “ i , "
EXPSCALING ' . o X-BAL
A3ASRE8 N H A3A3R44

upe
FULL SCALE
AJABRBD

Figure A7-1. “Figure A5-40. A3A8 Polar Converter Adjustments Location” (P/O Change A)

ABb-38. A2A15 MARKER CALIBRATION (Serial Prefix 1614A and Belaw)

Program START/STOP 1 sweep mode and select'R'" Channel. Connect ¢quipment as shown in Figure
AS-46.

Program 50% Marker position on marker number 1.
. Adjust "MARKER" control A2A15R12 to place the marker on the center graticule line of the CRT,
CHANGE C

Table Al-1: ‘
Change RECEIVER INPUT CHARACTERISTICS, Noise (10 kHz BW): to read "—110 dBm from 10 to
[300 MIIz; —100 dBm from 0.5 to 10 MIIxz. Typically, —120 dBm using the —30 dBm input level
position and 1 kHy BW,

Paragraph A2-53:

Change SPECIFICATION for noise [loor to read:

Noise floor in 10 kHz Bandwidth: —100 dBm (0.5 to 10 MHz)
—110 dBm (10 to 1300 MHz)

Change first paragraph under DESCRIPTION to read: The noise floor is measured by offsetting the refer-
ence kine 100 dB (0.5 to 10 MHz) or 110 dB ()0 to 1300 MHz). Each signal at the three input ports is
compared with the -~100 dBm or —110 dBm reference line to verify that the noise floor i below the
—100 dBm or —110 dBm levcl.

Cliange STOP FREQUENCY in step b to read: 0010 MHz.

Change side head before step ¢ to read; NOISE FLOOR FROM 0.5 to 10 MHz.

Change steps ¢ throuh j to read as follows: (Do not change steps k through m.)
¢. Connect 50-Ohm terminations to "'R" and "A"' ports.
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CHANGE C (Cont'd)

d. At Channel 1, press CLE pushbutton until REL light goes out (if it was lit). (This clears all previous
offsets in Channel 1)

At Channet 1, press DISPLAY REF, then RECF OFFSET pushbuttons 1o obtain —100 dB offset. The
CRT trace should be below the cenler graticule line between 0.5 MHz (Marker 1) and 10.0 MHz. This
shows the noise {loor below —100 dBm.

Set Channel 1 INPUT switch to "A", The CRT trace should be below the center graticule line between
0.5 MHz (Marker 1) and 10.Q0 MHz.

Remaove the termination from port "R and connect it to port "B". Set Channcl 1 INPUT switch to
"B, The CRT trace should be below the center graticule line between 0.5 MHz (Marker 1) and
10.0 MITx.

NOISE FLOOR FROM 10 TO 1300 MHx

ho At Channel [, press DISPLAY REF, then REF OFFSET pushbuttons to obtain —110 dB oftset. The
CRT trace should be below the center graticule line between 10.0 MHz (STOP Marker) and 1300 MHz.
This shows the noise Mloor below —110 dBm.

Set Channel T INPUT switeh to "A". The CRT trace should be below the center graticule ling between
10.0 and 1300 MHz.

Sct Channel T INPUT switch to "'R". Disconnect the 50-Ohm termination {rom the "B" port und con-
nect it to the "R’ port. The CRT trace should be below the center graticule line between 10.0 and
1300 MHz.

Puragraph A4-13:
Change Noise Floor specifications to read:
Noise floor in 10 kHz Bandwidth: —100 dBm (0.5 to 10 MHz)
w10 dBm {10 to 1300 MHz)

Change DESCRIPTION to read: The noise floor is measured by the reference —100 dB (0.5 (o 10 MHz)
and =110 dB (10 to 1300 MHz), Each signal at the three input ports is compared with the —100 dB or
— 110 dB reference line to verify that the noise [loor is below —100 dBm or —110 JdBm.

Paragraph A4-14:
Delete steps ¢ through m and add steps ¢ through j shown helow:

NOISE FLOOR FROM 0.5 to 10 MHz

Connect 50-Ohm terminations to "R™ and "A'" ports. Adjust Signal Processor Display REF LINE
POSN CHI control to place the CRT trace on the center graticule line.

At Channel 1, press CLR pushibutton until REL light goes out (if it was Iit). (This clears all previous
offsets in Channel 1)

At Channel 1, press DISPLAY REF, then REF OFFSET pushbutlons to obtain =100 JB offsel. The
CRT trace should be below the center graticule line between 0.5 MHz (Marker 1) and 10 MHz. This
shows the noise floor below —100 dBm.

Set Channel 1 INPUT switch to "A''. The CRT trace shcuid be below the center graticule line between
.5 MHz (Marker 1y and 10. MHz.
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CHANGE C (Cont'd) ‘

g.  Remove the termination from port “R” and connect it to port “B”. Set Channel 1 INPUT switch
1o “B”, The CRT trace should be below the center graticule line between 0.5 MHz (Marker 1) and 10
MHz.

NOISE FLOOR FROM 10 ro 1300 MHz

h.  Set START frequency to 0010 MHz and STOP frequency to 1300 MHz. At Channel 1, press DISPLAY
REF, then REF QFFSET Pushbuttons to obtain —110 dB offset. The CRT trace shouid be below the
center graticule line between 10.0 MHz and 1300 MHz. This shows the noise floor below —110 dBm.

Set Channel 1 INPUT switch to “A”. The CRT trace should be below the center graticule line between
10.0 and 1300 MHz.

Set Channel 1 INPUT switch to “R”, Disconnect the 50-Ohm termination from the “B” port and
connect it to the “R™ port. The CRT trace should be below the center graticule line between 10.0

and 1300 MHz,




