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Manual Updating Supplement

Supplement HP Part Number: 08590-90109
Supplement Print Date: November 1988

This suppiement updates the following document:
HP 8590A Portable RF Spectrum Analyzer Support Manual

Manual HP Part Number: 08590-900968
Manual Print Date: August 1988

What Are Manual Updating Supplements?

A Manual Updating Supplement keeps your manual up-to-date. The supplement, which consists of a
cover page and various replacement and/or additional pages for your manual, is shipped with the
manual that it updates.

SELECTING THE PAGES TO BE ADDED

The following information helips you select the applicable pages to add supplement information to your
manual.

Serial Prefix or Firmware Version

Check the serial prefix or firmware version information on the pages. If there are several versions of a
page, select the version that applies to your instrument. For example, your instrument has a serial prefix
of 2825A, and the supplement has two versions of one page: Serial Prefix 27314 and Above, and Serial
Prefix 28294 and Above. In this example Serial Prefix 27314 and Above applies to your instrument.

Supplement Revision Date

If there are two copies of a page with the same page number and serial prefix, but different revision
dates (e.g., Rev. 12JULS7 and Rev. 28AUGS7), select the page with the latest revision date.

If there is an All Serials version of a particular piece of information on a page and a version identified
by a serial prefix that applies to your instrument, select the version with the latest revision date on the
bottom of the page. If there are two such pages with different changes, (bars at different places), use
both (incorporate one with the other). .

If the page already in your manual has a revision date that is later than the applicable page in the
supplement, keep the page currently in your manual; the manual already may have been updated.

Rev. 25NOV8S ‘ -1 Supplement HP Part Number 08590-90109
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COVER PAGE

The cover page of each Manual Updating Supplement gives the supplement part number and its print
date. The supplement print date corresponds to the revision date of the supplement (e.g., Rev.
12JUL87) found at the bottom of the cover page.

The revision date of the supplement is updated each time the supplement changes, but the supplement
part number stays the same. For each manual part number there is only one Manual Updating
Supplement part number, For example, the manual with HP Part Number 70700-90001 will always have
a Manual Updating Supplement with HP Part Number 70700-90047; however, there will be different
revision dates of that supplement.

REPLACEMENT OR ADDITIONAL PAGES

A replacement page has the same page number as the page being replaced. Additional pages have page
numbers with a decimal number. For example, if one additional page is added between pages 6-5 and
6-6, it will be numbered 6-5.1.

The revision date appearing in the bottom margin each page is the date that the new page was originally
added to the supplement.

Replacement pages may contain several different types of information: .

o new information that was not supplied in the original docoment

e change information that documents changes to the product that have occurred since the original
printing of the manual

e error information (errata) that corrects errors that were present in the original manual

Location of new or changed information is marked with a vertical bar in the outside margin of each
replacement.

New and change information is usually tied to a serial prefix or firmware version change; however,
information that applies to all serials or all firmware versions may also be included in the supplement.

The applicable serial prefix or firmware version is printed on each page. If the information applies to all
serial numbers of the instrument, the page will contain the notation AR Serials. Similarly, if a
replacement page contains error-correction information, it will contain the notation Errata.

INSERTING THE REPLACEMENT AND ADDITIONAL PAGES

After you have selected applicable pages, discard each old page for which you have a new version. Insert
the new version of the page. Each replacement page will have the exact page number as the old version.

Additional pages have page numbers with a decimal number. These pages are added to the manual

without removing any old pages. For example, if there is one additional page numbered 6-5.1, it should
be added between pages 6-5 and 6-6.

Supplement HP Part Number 08590-90109 2- Rev. 2SNOVS8
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Serial Prefix 2837A and Above

[/ packaro

HP 8590A Portable RF Spectrum Analyzer
O Support Manual

Volume |

(inciuding Options 001, 021, 022,
023, 030, 040, 908, and 915)

SERIAL NUMBERS

This manual applies directly to Instruments
serlal prefixed 2839A. The Manual Backdating Supplernent
covers Instruments serial prefixed 2618A through 2837A.

For additional important information about serlal numbers,
see INSTRUMENTS COVERED BY MANUAL
in the Installation Manual.

COPYRIGHT © 1988 by Hewlett-Packard Company
1212 Valley House Drive, Rohnert Park, CA 94928-49080

@,

Manual Part No. 08590-90096 Printed August 1988
Rev. 25NOVa8



https://www.manualsplus.com/

Wwo9 sn|dsfenuen



https://www.manualsplus.com/

c

Serial Prefix 2838A and Above

Replaceable Parts

Table 3-3. Replaceable Parts

Dzsignatlon ::m g Qty Description cngge u:mpl::
Al 08590-60004| 5| 1 |KEvBoaRD B0ARD ASSEMBLY 28480 | 08590-60004
AL31 1252-1065 | s| 1 |cONN-POST TYPE .100-PIN-SPCG 24~CONT 28480 | 1252-1085
ALJ2 1251-7678 | 6| 2  |CONN-POST TYPE .100-PIN-SPCG 5-CONT 28480 | 1251-7678
ALJ3 1251-7678 | 6 CONN-POST TYPE .100-PIN-SPCG 5-CONT 28480 | 1251-7678
A1 08590-20004| 1| 1 |eo-xeveoaRD 28480 | 08590-20004
o8so0-68004| 1| 1 |Pc KET cNTR sET 28480 | 08590-68004
A2 0050-1812 | 0| 1 oM CRT DATA DISPLAY; 75 X 102 MM 28480 | 0950-1813
A3 0955-0453 ) 2| 1  |ATTENUATOR, PROGRAMMABLE 0-60 28480 | 0955-0453
Rev. 25NOVSS
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Replaceable Parts

——
Table 3-3. Replaceable Parts
Retferanca HP Part IC Mir
Designation Number |D ‘Qty Description Code Mfr Part Number

ad 0uson-60047 | & 1 | st cowverTeER ASSEMELY 29400 | 09%00-50047
ATy 12401708 - 4 CONNECTOR-RF SMA FEM SGL ~HOLE-RR 50-0HN 28480 1250-1798
A2 12501796 (5 CONMECTOR-RF SWA FEM SGL-HOLE-RR <0-OMM | 26490 | 1256-1796
MI3 1250-1798 |8 CONNECTOR-RF STA FEN SGL-HOLE-RR So-oHr | 20430 | 1250-1796
MI4 1250-1198 | & COMMECTOR-RE S FEN SCL-HOLE-RR S0-0MM | 28490 | 1250-1798
AP 0a558-000%2 | 7 1 GASKET 15T CONY 28480 08558-000%2
A2 08500-20023 | 4 COVER-1ST CONV 23480 | 08590-20023
ASR3 0e500-20022 | 3 MOUNT-1ST CONV 28480 09580-20022
A1 08g8-7212 9 1 RESISTOR 100 1X 05U F TCeO+-100 24548 ¢3-1/8=-TO=100R-F
AR2 0899-2033 4 1 RESISTOR 2327 1% 05U F TCaQe-100 u1837 CHF-50-2%
AR 0899-2032 |3 2 | RESISTOR 147 1% 0S4 F TCi0e-100 91837 | Cre-s0-21
AdR4 0890~ 1047 ? ] RESTISTOR 38.3 1% 05U F TCx0»-100 1817 CHE-50-21
AIRS 0889-2032 3 RESISTOR 147 1% .0SU F TCad+-1G0 #1837 CHF-50-21
A 5062-0795 |5 1| orooe assy 28480 | sesz-0765

S021-6800 1 1 DIODE MOUNT 28430 $021-6800

MISCELLANEOUS PARTS
2194-0047 4 4 WASHER-LK THIL T 1/4 IN .258-IN-ID 2480 2190-0067
2200-0188 .| % [£:3 SCREW-MACH 4-40 .d438-TH-LG 81 DEG 00000 ORDER 8Y DESCRIPTION

See introduction 1o this section for ondering information
*Indicates faclory selected value
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Serial Prefix 2839A and Above Replaceable Parts
Table 3-3. Replaceable Parts
Reference HP Part |[C Mfr
- riptic Mir Part Number
Designation | Number |0 | Q1Y Description Code

5 cashoem174| 0| 1 | 2ND CONVERTER ASSEMSBLY 28480 | 08500-60174

ASCY 0180-203% 8 2 CAPACITOR-FOTHRU SOUOPF +80 -20% 200V 20480 0160-3036

ASC2 0360-2038 ] CAPACITOR-FOTHRY SOO0RF +80 -20% 200V 28480 D180-3038

ASCY 0160-5435 5 1 CAPACITOR-FOTHRU §.5PF ex 200V CER 28480 0180 -S435

ASCA 0140-0075 7 1 CAPACITOR-FOTHRY 22PF 10% 500v NMICA T2982 EBE-053-01A0 - 220K

ASCRY 1901 -0930 2 1 OIODE-SM SIG SCHOTTKY 28480 1901 -0950

o3 1290-1157 2 1 CONNECTOR-RF S FEN THD-HOLE 50-0HNM 28480 1250-1157

AS8J2 12501436 9 1 CONM:RF: 500 OMM: ShC 20480 1250-143%

AST3 1250 -0891 7 2 COMMECTOR-RF SM8 M SGL-HOLE-FR S0-DHR 28480 1250 -0891

ASJ4 125G-069 7 CONNECTOR-RF SHB M SGL-HOLE-FR S0-OHK 28480 1250 -060

ASLI a90%-wi003 | 5 1 COIL ZNO CONY 28480 089565 - 90003

AL 9100-2255 L) t INDUCTOR RF -CH-MLD 470NH 103 28480 9100-22%5

ASI 09588-20087] S 1 BLOCX CAVITY 28480 9850520087

ASIP3 0sas-20082] ¢ 1 CAP DIELECTRIC 20440 08565-20092

ASNP3 2200-01% ] 1 SCREN-MACH 4-40 .75-1IN-LG PAN-HD-PQZI 0000 ORDER BY DESCRIPTION

ASHPY 0aSER-20068 | 8 1 CAR INMER ELEMENT 20480 0856%5-20088

ASHPS onses~-00152] 7 1 HTG TAB MR OI0 28480 08585-00162

ASIPS 2200-HT 4 1 SCREM-MACH 4~40 ., 75-IN-LE 82 DEG 00000 ORDER BY OESCRIPTION

AShe7 3030-0337 ] 4 SCREU-SET 10-32 1-IN-LG FLAT-PT BRS Q0000 QRUER BY DESCRIPTION

AShPS 2030-0397 -] SCREM-SET 10-32 1-IN-LG FLAT-PT BRS 00000 QRDER BY DESCRIPTION

AP I-0197 L) SCREU-SET 10-32 1-IN-LG FLAT-PT BRS Ll GRDER BY DESCRIPTION

ASIP10 330-0297 s SCREW-SET 10-32 1-IN-LG FLAT-PT BRS 00000 GROER BY DESCRIPTION

ASPR1 0390-0573 8 1 STAMDOFF-HEX .625-IN-LG 10-32-THD 28480 030 =051

ASIP11 TT40-0001 3 3 NUT-HEX-DBI. -CHAN 10-32-THD ,109-IN-THK o000 ORDER BY DESCRIPTION

ASn2 27400003 3 NUT-HEX-DEL -CHAN 10-32-THD .109-IN-THK o000 ORUER BY DESCRIPTION

ASMT3 2T40-0001 3 NUT=-HEX-DBL~CHAM 10-32-THD .109~IN-THK 00000 ORDER BY DESCRIPTION

ASPR14 2950-0070 ? 1 NUT-HEX-DBL ~CHAM 10~32-THD .067-IN-THK 28480 29800078

A2 08559-20074] S 1 INSUL CALG POST 20480 oes53-20074

ASR3 0IST-03R8 2 1 RESISTOR 10 1% 1254 F TCa0+-100 25480 47570348
0160-0118 1 1 CAPACITOR-FMD 6. 8UF+-10% J5VOC TA w209 1500695X003502
0180-0228 L] T CAPACITOR-FND 22UF+-10X 1SVDC TA 55296 1500228901582
0380 -0402 ] t TERMINAL-SLOR LUG PL-MTG FOR-32-SCR 284%0 0380-0002
0360-0043 % 1 TERNIMAL-SLOR LUG PL-NTG FOR-28-S(R 28480 03600043
0520-0173 4 1 SCREW-HACH 2-56 .188-IN-LG PAN-HD-POZT 03000 QRDER DY DESCRIPTION
05200174 3 2 SCREL-MACH 2-58 .25-IN-LG PAN-HD-POZI oooa0 ORDER BY DESCRIPTION
QesSe-00024 | 5 1 | cAG Looe TNeUT 7adgo | 0B558-00024
ossE-80028 1 3 1 80 200 CONY OS¢ 28480 08%58-80020
08585-001531 8 2 CPLG LOOP FILTER 20480 08585-00153
08590 -00014] | 1 CVR-0SC HOUSING 28480 08590-00014
0usi~20620 | 1 1 COVER-2M0 CONV 28450 Q9550-20020
00500-00033 | 0 1 COL ASSY ANL PWR 28490 08590-80033
09550-00027 | 4 1 CaL AY- INTEN 28480 08580 -80037
2100124 4 1 WASHER-LK INTL T NO., 10 .185-IN-I0 20480 2150-0124
2190-0587 1 3 UASHER-LK INTL T NO. 10 .195-IN-ID 189 1210-08-00-0551
2190-0%72 ] 8 WASHER-LK HLCL MO, 0 .082-IN-ID ,1-IN-00 29480 2190-0572
2:0-010% 4 2 SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
2200-0107 L] 18 SCREU-PACH 4-40 .3T5-IN-LG PAN-HD-POZT 00000 ORDER BY DESCRIFPTION
200-0118 0 8 SCREW-PACH 4-40 1-IN-LG PAN-HD-POZY 0000 ORDER BY DESCRIPTION
3030-0400 2 ] SCREW-SKT MO CAP 0-80 .Q84-IN-LG SST Q0000 ORDER BY DESCRIPTION
W50-0003 3 1 UASHER-FL NI MO, 8 .141-IM-ID ,375-IN-0D 2480 W50-0003
50-0178 1 4 | UASHER-FL NTLC NO. 8 .188-IM-ID 11048 AA-Q107-258
3030-0945 2 1 WASHER-FL OTLC MO, 10 .2-IN-ID .33-IN-O0D 29480 0S0-0945
a040-04%4 | 0 A THERMAL CONPOUND 268460 6040-0454
B8090-0807 H 1 SOLDER WIRE 361-0E" F .035-u-0IA 2690 8090 ~0807

ASARY 0683-470% ] RESISTOR 47 SX .25W CF TCafr-400 am21 CB470S

ASMRZ 0883-2T% ] RESISTOR 270 SX .254 CF TC=0-400 [-1h34) cazns

Rev. 25NOVSS See introduclion to this section far ordering information 3-7
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Replaceable Parts

Table 3-3. Replacsable Parts

Reference

HP Part

C

Designation Number |D Qty Description Code MIr Part Number
AO 0955-0330 4 1 YIG OSCILLATOR 28480 0935-0330
ASHEY 0B500-00009 | 4 1 SHIELD-YIG 28480 08590-00009
ASNP2 0ase0-00010 | 7 1 COVER-SHLD-YIG 28480 08590-00010
Ty 08E90-80039 | 4 1 YIG BOARD ASSEr@LY 28490 08550~-80029
ABALTY 1251-780 3 1 CONN-POST TYPE | 100-FIN-SPCG 10-CONT parre I ar2271-%
ASAINP2 12%1-112 7 1 CONNECTOR-SGL. CONT SKY .03-IN-8SC-S52 RND 28400 1251-1172
AT 1281-2313 ] 1 COMMECTOR-SGL CONT SKT ,04-IN-BSC-5I RND ‘29400 12812212
ABATVRY 1002-3224 1 k| DIQDE-ZNR 17.8V 5% DO-3% PD =D 4W 20450 19033224
MAMVRZ 10023-0040 2 1 OICDE-ZNR 8.19V 5% DO-35 PO w0 4W 28480 1902-0048

Sce introduction to this sect ion for ordering informatioa,
* Indicates {actory selected value,
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See intraduction 1o this section for ordering information.

* Indicates factory sclected vatue.

Serial Prefix 2833A03198 and Above Replaceable Parts
Table 3-3. Replaceable Parts
Reference HP Part |C ; Mtr
. r
Designation Number |D Qty Description Code Mfr Part Numbe
ALAG1Y 1984-0019 | 3 TRANSISTOR NPN 51 70-18 PO=260M 28480 | 1854-0019
AL4012 1853-0015 T TRANSISTOR PNP SI PO=200Md FT=SO0MHZ 28480 1852-0015
A4Q13 1854-0019 3 TRANSISTOR NPN 51 TO-18 PO=380MW 8490 18540019
Araqi4 1864-0019  § 3 TRANSISTOR NPW ST TO-18 PO=360M 29490 | 198%54-0019
18015 1984-0019 |3 TRANSISTOR NPN SI TO-18 PO=380M 28490 | 1854-0019
AT4018 198¢-0019 | 3 TRANSISTOR WPW SI TO-18 PO=380My 28480 | 1854-0019
A7 1954-0019 | 3 TRAMSISTOR HPW SI TO-18 PO=380M 28480 | 1854-0019
A48 1954~-0019 3 TRANSISTOR NPW SI TO-18 PO»3800 28480 1854-0019
Alaqis 1854-0019 3 TRANSISTOR MPM ST TO-18 PD=380MN 28480 1854-0019
ataqe 1854-0019 | 3 TRANSISTOR MON ST TO-18 PDa360M 28480 | 18S4-0019
ALAG21 18541030 |0 t | TRANSISTOR-DUAL WPN PD=7SOMY 28480 | 1854-1030
Al4022 18%4-0404 L] 2 TRANSISTOR NPN 51 TO-18 AD=380NW 28480 1854-~0404
A140Q24 1854-0404 0 TRANSISTOR NPN 51 TQ-18 PDa360MY 28480 1854-0404
A14028 1684-0019 | 3 TRANSISTOR NPN S5I TO-18 POs=360M 28480 | 1854-0019
A4 0757-0317 ? 1 RESISTOR 1.33k 1% 1254 F TCe0»-100 24546 CTa-1/8-TQ=1331-F
ATARZ 07T57-0280 3 B RESISTOR 1K 1% 125U F TCal+-100 24548 CT4=-1/8-T0-1001-F
A14R3 0099-0084 | 9 1 [ RESISTOR Z.1%K 1% . 1258 F TCa0%=100 24538 | CT4-1/8-T0-21%1-F
AldRd 0898-3430 | 1 { RESISTOR 21.S 1% 125§ F TC20+-100 03888 | PMESS-1/8-TO-2188-F
AL4RS 0757-0443 a 1 RESISTOR 11K 1% ,1Z5M F TCag+-100 24546 CTa-1/8-T0-1102-F
MRS 07570442 ] 4 RESISTOR 10K 1X 1254 F TCxO+-100 24546 £T4-1/8-T0-1002-F
AT OT5T-0485 L] 1 RESISTOR 00K 1% 1250 F TCxD+=100 24546 £T4-1/8-T0-1003-F
A14R8 QMNT7-0442 - | 9 RESTISTCR 0¥ 1% 125U F TCal+-100 24548 LTa=-1/8-T0-1002-F
AT4R0 0858-3480 | 9 1 | RESISTOR 42.2€ X 1254 F 1Cs0+-100 20546 | CT4-1,9-T0-4222-F
A R0 2100~-2633 L 1 RESISTCR- TRAR 1K 10% ¢ SIDE-ADY 1-TRN 13138 B2PARIK
At 0005153 PESETOR 2.85K
ATAR12 00488 |7 2 | RESISTOR 51.1K 1% 1250 F TCs0+-100 24548 | CT4-1/B-T0-5112-F
Al4R13 A757-0401 L1} 8 RESISTOR 100 1% (1254 F TCx0+-100 24548 CT4-1/8-TO-101-F
AMama O757-0480 1 t RESISTOR 61,9¢ 1X 1256 F TCe0+-100 28548 CTd=1/8-T0-8192-F
Als onT-0a88 | 7 RESTSTOR $1.1K 1% , 1268 F TCa0s-100 24846 | CcT4-178-T0-5112-F
Aram1e s7s7-0100 |2 1 | RESISTIOR 31.6 1% 1254 F TCz0+-100 28490 | 0757-0180
A7 0757-0484 |5 t | RESISTOR 0.8 1% 1289 F TC:0+-100 24548 | CT4-1/8-T0-9092-F
Arams 0808-2138 |9 2 | RESISTOR 17.8% 1X .1258 F TCs0v-100 24548 | cT4-1/8-T0-1782-F
ARS8 o7T-0123 3 1 RESISTOR 34,86 1X 1254 F TCa0+-100 23400 0M57-0123
At4R0 00g8-0083 ] 2 RESISTOR 1.98K 1X . 1250 F TCeQ+=100 24548 CT4-1/8-TQ- 1961 -F
AT 4R21 2100-2489 9 2 RESISTOR-TRMR 5K 10% C SIDE-AQJ 1-TRM 73138 A2PARSK
Ar4R22 0898-3453 2 1 RESISTOR 106K 1% 1260 F TCa0+-100 24548 CT4-1/8-T0-1963-F
At4R23 2100-2514 | 1 1§ RESISTOR-TRRR 20 10X C SIDE-ADT t-TRW 73138 | 8zPamz0K
AtaRza 0757-0274 | S 3 | RESISTOR 1.29K 1% 1264 F TCe0+-100 24548 | CT4-1/8-T0- 211-F
ATAR2S 0787-0274 ] RESISTOR 1.27K 1% _ 1254 F TCx0+-100 29548 CT&-1/78-T0-1211-F
AtaR2S 0757-0274 {% RESISTOR 1.21K 1% . 1254 F TCa0+-100 20548 | £T4-1/8-TD-1211-F
ATaR2? 2100-2488 |9 RESISTOR-TRMR 5K 10% € SIDE-ADJ 1-THN 73138 | BzPaRrsx
Al4R26 0TST-0348 2 14 RESISTOR 10 1% 1250 F TCaD+-100 28480 OTS7-0348
A14R29 077-0348 {2 RESISTOR 10 1% 1250 F TCa0+-100 28480 | 0757-0348
A14R30 2100-2522 1 3 RESISTOR-TRMR 10K 10% C SIDE-ADY 1-TRN Mae S2PARTOK
AlaR3 07%57-0348 {2 RESISTOR 10 1X . 1234 F TCahe-100 28490 | 0757-0346
AlaR32 0757-048 | 2 RESISTOR 10 1X .125M F TCaD+-100 28480 | 0757-0348
A14R1I 2100-2%22 1 RESISTOR-TRMR 10K 10% C SIDE-ADJ 1-TRN mn S2PARYOK
A14R34 2100-2521 | @ 1 | RESISTOR-TRMR 2K 10X C SIDE-A0J 1-TRH 3138 | azeamrx
Al4RIS OTHT-0348 2 RESISTCR 10 tX% 1258 F TCa0+-100 28480 0757-0346
Al4R38 0757-0348 2 RESTSTOR 10 1% ,125MW F TCe0+-100 28480 07570346
A4RI7 075 7-0442 9 RESISTOR 10K 1% 1254 F TCa0+- 100 24548 CT4-1/9-T0-1002-F
Al4R38 6098-3151 7 1 RESISTOR 2.87K 1X . 125§ F TCs0+-100 24546 LTa4-1/8-TO-2871-F
Al4R39 210-2520 |9 1 | RESISTOR-TRM® 50 20% C SIDE-ADT 1-TRN 7339 | 82PaRS0
A14R4D 0770842 9 RESISTOR 10K 1% 1258 F TCa0v-109 29%48 CT4-1/8-T0-{002-F
Al 4R4? 770290 S 1 RESISTUR 6.19K TR . 125 F TCeQ+-100 19701 S0 -1/8-T0D-8191 -F
Al aRe2 emr-o20¢ | 7 t | ‘HESISTOR $.82K 1% .1254 F TCe0v-104 24548 | cT4-1/8-T0-%621-F
A14RA3 OTS7T-0047 4 1 RESISTIR 18.2K 1% . 1256 F TC20+-100 24548 CT4-1 /8-TO-1822-F
A ARA4 61570420 |3 1 | RESISTOR 750 1% .12%6 F TCa0+-100 24548 | CTA-1/8-T0-781-F
Al4R4S 0808 - 3444 t ] RESISTOR 318 1X .12% F TCaQe-100 24588 CT4-1/8-TO-318R-F
A14RAS 0698-3156 F4 t RESISTOR 14.7% 1X . 129U F TCeQ+-1060 24596 CT4-1/8-TO-1472-F
AlaRe? omT-0348 |2 RESISTOR 10 1% .126M F TC20+-100 28480 | 0757-0348
A14R48 0838-3150 | & 4 ] RESISTOR 2,37 1% . 125W F TCa0+-100 20598 | CT4-1/8-T0-2371-F
AldRS 09%8-3132 4 1 RESISTOR 261 1% .12%W F TCx0e-100 24548 CT4-1/8-T0-2010-F
AI4R%0 0757-0219 0 4 RESISTOR 3.16K % ,12%W F TCeQe-100 24546 CT4-1/0-T0-3161-F
Rev. 25NOVES 3-23
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Replaceable Parts

—r

Tabla 3-3. Replaceable Parts

Reference HP Part IC e Mir

A . escript Mfr Part Number

Designation | Number D] QY D ption Code
A14RS1 A757-0348 2 RESISTOR 10 1% 1254 F TCeO+-100 28480 0757-0248
A4RS2 08681444 1 RESISTOR 316 1% . 1254 F TCx0+-100 24548 CT4-1/8-TO-MER-F
A14RS3 0757-0444 1 [} RESISTOR 12.1K 1% 125U F TC=0+-100 24546 CTa-1/8=-TO=-1212-F
A14RSA 0757-0444 |t RESISTOR 12.1K 1% 1254 F TCa04- 100 24546 | CT4-1/8-T0-1212-F
A14RSS 0757-0440 17 7 | RESISTOR 7.5k 1% .125M F TCs0+-100 26548 | CT4-1/8-TO-7501-F
A4RSS 0787-0001 |0 RESISTOR 100 1% .1254 F TCv0e~100 24548 | CT4-1/8-10-101-F
ALIRS? 0757-0200 {3 RESISTOR 1K 1X 1254 F TCe0+-100 29588 | CT4-1/9-T0-500)-F
A14RSS 0757-0348 | 2 RESISTOR 10 1% .125W F TCe0+-100 28480 | 0757-034¢
A14R59 0608350 18 RESISTOR 2,37 1% .1254 ¥ TCa0+~100 24548 | ET4-1/8-TO-2371-F
A14R80 0509-3448 |1 RESISTON 18 1% 1250 F Te=0+-100 20548 | CT4-1/8-TO-318R-F
A14RE1 01s7-0200 |3 SFSISTOR 1K 1% . 1254 F TCa0+-100 24588 | cT4-1/8-10-1001-F
Al4RE2 7570444 1 RESISTOR 12.1K 1% _ 1258 F TCaQ==100 24548 CTd-trg-TO-1212-F
FAL . -] oMs7-0a84 1 RESISTOR 12.1K 1% . 1258 F TCad+~1¢0 24540 CTa-1/8-10-1212-F
Al4R04 0787-0440 | 7 SESISTOR 7.5K 1% 125U F TC:0+-108 20548 | CT4-1/8-T0O-7501-F
Al4R65 ors7-pant | o RESTSTOR 100 3X 1254 F TCe0+-:00 24548 | CT4-1/8-TO-101-F
A14R68 0757-0260 |3 RESISTOR 1K 13 .125¢ F TCa0+-100 2459 | cra-1/8-T0-1001-F
AlaRe7 0757-0348 | 2 RESISTOR 10 IX 125 F TC:0+-100 28400 | 0757-0348
Al4Res oepe-gose | 2 t | RESISTON S19K 1% 1254 ¥ TCa0+-100 28400 | 0899-8958
A4RED 2100-2002 |6 t | RESISTOR-TAMR 1M 20%  SIDE-ADY 1-TRN ™as | e20ARIN
AL4R0 pege-3a44 | 1 RESISTOR 316 I .1258 F TCeQ+-100 24548 | CTa-1/8-T0-316R-F
AT4RT 0570279 ] RESISTOR 3.18K 1% , 125 F TC=0+~100 24545 CT4=-1/8-TO-3181-F
ALRT2 0757-0444 |1 RESTSTOR 12.1K 1% 1254 F TCe=0+~100 24548 | CT4-1/8-T0-1212-F
AT4RTI 0757-0444 | RESISTOR 12.1K 1% 1250 F TCa0+-100 24548 CT4=1/8-TO-1212-F
A14R7T4 0757-0a40 | 7 RESISTOR 7.5K 1% 1250 F TC+0+-100 24548 | CT4~1/8-TO-7500-F
A14RTS 057-040% 0 RESISTOR 100 1% 1254 F TC=0+-100 24548 CT4-1/9-10-101 -F
Al4RTS OM7-0200 3 RESISTOR 1K 1% .125W F TCal+~100 24508 CT4=1/8~-TQ0-1001-F
A4RTT 0757-0348 |2 RESISTOR 10 1X 1254 F TCe0+-100 20480 | 0757-0348
AVRTS 0099-2180 |6 RESISTOR 2.37K 1% . 1254 F TGa0+-100 24548 | cT4-1/9-T0-2311-F
ASRTO oseg-3344 |1 RESISTOR 318 1% 1254 F TC20e-100 24548 | cT4-1/8-T0-318R-F
A14R80 0157-0289 |2 8 | RESISTOR 13.3 1% 1254 F TCa0+-100 19701 | 5033R-1/8-T0-1332-F
AlaRay 4787-0289 2 RESISTOR 13.3 1% 1259 F TCs0+-100 19701 S433R-1/8-T0-1332-F
A14RE2 97440 | 7 RESISTOR 7.5K 1% 125 F TC+0+-100 24548 | CT4-178-T0-7501-F
AL4RE3 ¢s7-041 | o RESISTOR 100 )X 1254 £ TCeg-100 20508 | cT4-179-T0-101-F
Al R4 B757-0260 3 RESISTOR 1K 1% 1250 F TC=Q++100 24540 CT4+1/9-TO-1001 -F
Al AR5 2IET-0219 L] RESISTOR 3.18K 1Z 125U F TCs0+-100 24505 CT4-1/8-TO~-3161-F
Al ARG 0ET-0348 2 RESISTOR 10 1X .125MW F TCa:d+-100 209480 A757-0348
A14R87 08083444 | ¢ RESISTOR 318 1% .125d F TCr0+-100 24548 | CT4-1/8-TO-316R-F
AT4R30 200-2622 |4 RESISTOR-TRMR 10K 10% C SIDE-ADY 1-TRM M3 | e2PaRtK
AR 0757-0080 |7 PESISTOR 7.5K 1% 1254 F TC=0++100 24548 | £T4-1/8-T0-7601-F
A14RS0 07ST-0803 | 2 2 | meszstoR 121 1% . 1258 F TC=0+-100 24548 | cT4-1/9-10-121R-F
A14R91 0757-0209 |2 RESISTOR 13,3 1X .1254 F TCe0+-100 19701 | 5033R-1/9-T0-1332-F
AT4RE2 0110209 |2 RESISTOR 13,3 1X 1254 F TCad+-100 19701 | 5033R-1/8-T0-1332-F
AVARST oege-3153 | 9 2 | RESISTOR 3.B3K 1% .125M F TCa0+-100 26548 | CT4-1/8-70-3831-F
AT4RS4 osse-3150 | & RESISTOR 2.3 1X .1254 F TCa0+-100 20548 | CT4-1/9-T0-2371-F
A14R9S oT-0348 |2 RESISTOR 10 1X 125U F TCa0+-100 28400 0751-0348
AL4RS ote0-344a | 1 RESISTOR 318 1% . 1260 F TCe0+-100 24548 | CT4-1/8-TO-N6R-F
AL4RET? ams7-0209 |2 RESISTOR 13.3K 1% .125W F TC=0+-10Q 19701 | %033W-1/9-T0-1332-F
A14R29 0757-0208 ]2 RESTSTOR 13.3K 1% ,12% F TC:0+-100 1971 | SO33R-1/8-T0-1332-F
A14R09 0757-0840 | 7 RESTSTOR 7.5K 'X 1254 F TCe0+-100 24548 | Cra-1/R-T0-7801-F
AVAR100Q 9MS7-0403 2 RESISTOR 121 1% 125 F TCa0+-100 24548 CT4-1/78-TO-12IR-F
AtlaR101 oece-3153 | @ RESISTOR 3.83K 1% 1254 F TC=0+-100 20548 | CT4-1/0-T0-3831-F
Al4R102 oTS7-0348 | 2 RESISTOR 10 1% . 1254 F TC=0+-100 20400 | 0757-0348
ATaR103 aTST-0401 L] RESISTOR 100 1% . 1250 F TC=0+-100 245498 LT4-1M-T3-101-F
A14R104 ors7-000t | o RESISTOR 100 1% 1250 F TC=0+-100 24548 | CT4-1/0-T0-101-F
A0S 0698-3444 |1 RESISTOR 318 1% 1254 F TG0+~ 100 20546 | CT4-1/9-TO-316R-F
A4R108 0757-0017 |8 1 | RESISTOR S82 1% 125U F TCeQe-100 24546 | CT4-1/9-T0-562R-F
AL4R107 07s7-010 | 3 { | RESISTOR 21.5K 1% 1254 F TC<fie-100 20548 | CT4-1/8-10-2182-F
A14R10@ 0699-343¢ | 9 t { RESISTOR 24.9 ¥% .125U F TCs0+-100 mase | osse-3a34
A14R109 a757-0400 | % 1 | RESISTOR 90.9 1% .1254 F TCeQ+-100 24546 | CT4~1/2-T0-30R9-F
A14R110 0757-0i8 | B 2 | RESISTOR 819 1% 1250 F TCa0+-100 24548 | CT4-1/8-T0-819R-F
AL4RI1 0609-3440 7 ¥ RESISTOR 195 1% . 1254 F TCx+-100 24548 CT4-1/8-TQ-1598R-F
ALAR112 orsr-o20 |3 RESISTOR 1K 1% . 1254 F TC=0++100 24548 | CT4-1/8-10-100t-F
ATR113 07879280 |3 RESISTOR 1K 1% . 1254 F TC+0+-100 24548 | CT4-1/8-T0-1001-F
AtdRI14 0&59-3138 ] RESISTOR 17.806 1% 1254 F TC=0+=100 24546 CT4~1/8-TD-1792-F
AARIE 075T-0401 0 RESISTOR 100 1X . 125M F TCa0%=I00 2506 CTa-1/8-TD-101-F

3-24
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Table 3-3. Replaceable Parts

Replaceable Parts

Raefarance HP Part |C Mir
Number

Designation Number |D Qty Description Code Mir Part be

A21 oas90-50012| s t | ms-232 1/0 DOARD ASSEMELY 2waso | o9se0-s0012

anc 0180-4035 | 7 8 | CAPACITOR-FXD .1UF +-10% 50VDC CER 28490 | 0160-4935

a2 0180-4835 | 7 CAPACITOR-FAD ,1UF +-10% SOVOC CER 26430 | 0160-4835

a2163 o180-4835 | 7 CAPACITOR-FYD . 1UF +-10% SOVOC CER 26480 | 0160-493S

A21C4 0150-4835 ? CAPACITOR-FXD . 1UF +-10% 50VDC CER 26480 0180-483%

2168 vieo-as3s | ? CAPACITOR-FXD . 1UF +-10% 50VDC CER 28490 | 0160-4835

a21c8 o160-4835 | 7 CAPACITOR-FXD , JUF +-10% S0VOC CER 20480 | 0180-4835

a21c7 o1g0-0118 |1 1 | CAPACITOR-FXD 8.8UFe-10% ISVDC TA 56289 | 1500685X903562

A1 1252-148% 3 1 CONN-POST TYPE ., 100-PIN-SPCE 4D-CONT TS 1032922

A2112 1252-1038 '] 1 CONN-POST TYPE .100-PIN-SPCG 26-CONT 0480 1252- 1036

AZ1R1 057-0438 2 3 RESISTOR 5.11K 1T 1234 F TCale-100 24545 CTa-1/9-TO-S111-F

A21R2 9757-0439 3 RESISTOR 5.11K 1% 1254 F TCal+-100 24548 CTa-1/8-T0-5111-F

AZIR) 0T57-0439 3 RESISTOR S.11K 1% 125U F [Cale-100 24%48 CTd=-1/8-TO=-5311-F

A2 18620-3623 2 1 IC-ASYHCHRONOUS CONN. IMTERFACE Fei: L] IMSS250AM

AZIUZ 1820-3322 |8 1 § Tc ORvR DTL COMY £TA RS-232C QUAD 0ama | nctager

A2102 1820-1112 {8 1 [ If FF TTL LS D-TYPE POS-EOGE-TRIG 01208 | SuraLSTaAN

A2tU4 w002 |$ 1 | IC RCVR OTL COMM ETA RS-272¢ QUMD 04713 | mc14g0ap

A21US 1820-1200 |8 1| 1c v TIL LS HEX 01295 | swraLsose

AZTUS 18206-2024 3 1 IC ORYR TTL LS LIMNE DRVR OCTL 01208 SN74LS249N

AZSU? 1620-1208 |3 1| IC caTE TTL LS O ouaD 2-Iwe 01295 | SNTALSAZN

A21u8 - 1826-0300 |8 1 | Ic v RGLTR T0-39 07283 | 7emzme

az2 08590-800191 2 1 | RS 232 COMNECTOR ASSY 28480 | 0es00-80019

See intreduction Lo this section [or ordering Informalion

*Indicates factory selecied value
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Repiaceable Parts . Serial Prefix 2838A and Above
w
Table 3-3. Replaceabie Parts
Reference HP Part |C Mir Mir Part
Designation | Number |D Qty Description Code Number
AZ3 08590-60013 | 6 1 HP-IL [/0 BOARD ASSEMBLY 28480 | 08590-60013
A23C1 0180-0374 3 1 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 | 150D106X902082
A23C2 0160-4835 7 3 CAPACITOR-FXD .1UF +-10% S0VDC CER 28480 | 0160-4835
A23C3 0160-4800 6 1 CAPACITOR-FXD 120PF +-5% 100¥DC CER 28450 | 0180-4800
A23C4 0160-4835 7 CAPACITOR-FXD .1UF +10% SOVDC CER 28480 | 0160-4835
A23CS 0160-4835 7 CAPACITGR-FXD 1.UF +10% SOVCD CER 28480 | 0160-4835
A23J1 1252-1469 3 1 COKR-POST TYPE .100-PIN-SPCG 40-CONT 00779 | 103292-2
A23J2 1252-1287 3 1 CORN-POST TYPE .100-PIN-SPCG 10-CONT 28480 | 1252-1287
A23L1 9100-1631 8 1 INDUCTOR RF-CH-MLD 56UH 5% 28480 | 9100-1631
A23R1 0757-0442 9 1 RESISTOR 10K 1X .125W F T€+0+-100 24546 | CT4-1/8-T0-1002-F
A23U1 1LB3-0003 8 1 HP-IL CHIP 28480 | 1LB3-0003
Az3uz 1820-1208 3 1 IC GATE TTL LS OR QUAD 2-INP 01285 | SN74LS32N
A23u3 1820-2024 x| 1 IC DRVR TTL LS LINE DRVR OCTL 01295 | SN74LS244N
A3l 1810-0651 7 1 NETWORK-RCC 10 PIN SIP; R1=R2=15K+-5% 28480 | 1810-0651
A23Us 2100-4226 3 1 TRANSFORMER 28480 | 9100-4226
A24 08590-60020 { 5 1 HP-IL CBL CONNECTOR ASSY 28480 | 08590-80020
A25 0955-0454 3 1 Y1G OSCILLATOR 2-4 GHz 28480 | 0955-0454
See introduction to this section for ordering information.
3.36 * Indicates factory selected value. Rev. 2SNQOVSs
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By

Replaceable Parts

Table 3-3. Replaceable Parts

Reference HP Part |C o MIr
; Mir Part Number
Designation | Number [D] @'Y Description Code
CHASSIS PARTS

0855050010 3 1 LOVER ASSY INSTRMENT 28490 08550 -800 10

08530 -00004 | 3 1 COVEP THS TRUENT 28480 04550 - 00004

NA59H-40002 | | 2 SHACER FOUT-REAR 8490 08595~ 40002

0900-0924 a 4 O-RING _145-IH-1ID .07-IN-XSECT-DIA SIL 51833 ASSE-007 (SILICOME-80 DURDY

1850-2164 a 2 SPRING COMPRESSION 20480 1460 -21084

2990-0597 3 a WASHER-LK HLCL 5.0 MMt 5.1-m-ID el 2190 -0587

s001-8728 L} 2 PLATE BACKLP 20450 5001-8728

$021-8332 | @ 1 | PLATE HaNOLE 28480 | so21-8332

5021 6343 7 2 GEAR PING 480 S021-8343

S4i1-6M4a ’ ] SOCKET-GEAR 26480 S021 -§344

5041 -3937 | 2 FOOT REAP 28480 Shd1 -1937

SO041 -390 [ ] 1 HANDLE a8 S041 - J990

s041-3951 7 -4 TRIN CAF-HAMHDLE 20430 D41 -3091

08500 -30031 | 9 1 PAD ASSY-MATCHING 75 OW 28490 oE590 - 80021

OBRO-80000 | @ 1 PAD ASSY-MATCHING ZH480 0BS00-80000

See introduction to this section for ondering information.

* [ndicates factory sclected value,
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Replaceabile Parts Serial Prefix 2838A and Above
Table 3-3. Replaceable Parts
Reference HP Part |C ; Mir Mfr Part
Designation | Number |D Gty 0 ption Code Number
CABLES (SEE FIGURE 3-2)

AW1 ossga-goo34 { 1) 1 CABLE ASSY, ATTEMUATOR 28480 | 08590-60034
ASW1 08590-60033 { 0| 1 CABLE ASSY, ANALOG POMER 28480 | 08590-60033
ABW1 08590-60035 1 2| 1 CABLE ASSY, YIG POWER 28480 | 08530-60035
A20M1 08s90-go0i6 [ 9| 1 CABLE ASSY, LINE POWER 28480 | 08590-50016
w1 08500-60024 | 9| 1 CABLE ASSY 1 LO QUTPUT 28480 | 08530-60024
w2 08590-50026 | 1| 1 CABLE ASSY, CAL QUTPUT 28480 | 08530-60026

' 08590-80028 | 3| 1 CABLE ASSY, CAL OUT 28480 | 08590-60028
¥a 08590-60065 | 8] 1 CABLE ASSY, PROBE POWER 28480 | 08590-50065
va 08590-80023 | 8 1 CABLE ASSY, RF INPUT 28480 | 08590-60023
5 s081-9028 | 3] 1 VIRING ASSY, RPG 28480 | 5061-9026

W6 08590-60014 | 7| 1 CABLE ASSY, RIBBOK 24C 28430 | 08530-60014
w7 08590-50021 { 6 | 1 CABLE ASSY, VIDEQ 28480 | 08590-60021
W8 08580-20151 { 9| 1 CABLE ASSY, YIS TO FIRST CONY 28480 | 08590-20151
w9 08590-20058 | 8| 1 CABLE ASSY, LPF TO 2MD CONV. 28480 | 08590-20059
W10 08590-20007 | 4 | 1 CABLE ASSY, RF ATTEN - 18T 28480 | 08590-20007
Wil 08590-60022 | 7§ 1 CABLE ASSY, DC POWER 28480 | 08590-60022
w12 8120-4823 | 7| 3 CABLE ASSY, 2 PHONO 9.5 28480 | B8120-4823

W13 8120-4823 | 7 CABLE ASSY, 2 PHONO 9.5 28480 | 8120-4823

w14 8120-4823 |7 CABLE ASSY, 2 PHONO 9.5 28480 | 8120-4823

w15 oasgo-goo2s | o 1 CABLE ASSY, SECOND CONV-SEC. IF 28480 | 08590-60025
W16 08590-80027 | 2| 1 CABLE ASSY, 2ND IF TO 3RD MIXER 28480 | 08590-60027
W17 SEE Al8, A2l & A23

P70 REMOTE 1/0 ASSYS _

18 8120-4823 | 7 CABLE ASSY, 2 PHONO 9.5 28480 | 8120-4823

w19 8120-4823 |7 CABLE ASSY, 2 PHOND 9.5 28480 | 8120-4823

w20 8120-4823 |7 CABLE ASSY, 2 PHOND 9.5 28480 | 8120-4823

w22 08590-20058 | 5| 1 CABLE ASSY, FIRST CONV TO LPF 28480 | 08590-20058
w23 08590-600a1 [ 0| 1 CABLE ASSY, INTENSITY POT 28480 | 08590-50041
w24 5062-0784 |4} 1 CABLE ASSY, LINE SWITCH 28480 | 5062-0784

w25 08590-60017 | 0| 1t CABLE ASSY, LINE SELECT 28480 | 08590-60017
W26 08590-60037 | 4 CABLE ASSY, CRT INTENSITY 28480 | 08590-60037

See introduction 1o this section for orderiog information.
3-38 Indicates factory sclected vaiue. Rev. 25NOVSS
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Replaceablie Parts

Table 3-3. Replaceable Parts

' Raference HP Part |C - Mir
; i Mir Part Number
Designation | Number |} <Y Description Code
CHASSIS PARTS

G530 -80010 | 3 1 COVER ASSY TNSTPUNENT 28480 ORS00 -B0310

08530-00004| 9 1 COVER [NSTRUMENMT 29480 09590 - 00004

QE530-0002 | | 2 SPACER FOOT -REAR 284890 084%90 - 40002

0900-0024 { & 4 ] O-RNG .145-IN-TID .07-IN-XSECT-DIA SIL 51633 | ASS58-007 [SILICONE-50 DURO)

1450 -2 154 a 2 SPRING COMPRESSION 28480 14802184

2190-0597 3 4 WASHER-LK HMLCL %.0 MY 5.1-M-1D 9180 21%0-0%87

sa01-8728 4 2 PLATE BACKXUP 18480 5001 -8729

$021-8332 4 1 PLATE HAMOLE 20480 S021-8332

5021 -6343 7 rd GEAR FING Za490 021 -8343

S021-54 2 2 SOEXET-GEAR 28490 5021 -8344

5041-3037 1 F 4 FOOT REAP 29450 S04t -3937

S041-3680 | 8 1 | HANDLE 28480 | 5085-3990

So41-7991 7 4 TRIN CAP-HANGLE 28480 5041 -3091

oatoh-200N | 9 1 BAD ASSY-PMATCHING 75 OMN 28400 OWSI0 -500 31

08BR0-80080 -} 1 PAD ASBY-MATCHING 20480 DASPO-H0060

A

See introduction to this section for ordering information.

* Indicates (actory sclecied value.

-
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Replaceable Parts Serial Prefix 2839A and Above
Table 3-3. Replaceabie Party
Reference HP Part |C Mir Mir Part
Designation | Number |D| @ Description Code Number
CABLES (SEE FIGURE 3-2)
AIWE 08590-80034 | 1 1 CABLE ASSY, ATTENUATOR 28480 | 08590-50034
ASW1 08590-60033 | 0 1 CABLE ASSY, AMALOG POWER 28480 | 08530-60033
ASNW 08590-80035 | 2 1 CABLE ASSY, YIG POWER 28480 | 08590-60035
A20u1 08590-60016 | 9 1 CABLE ASSY, LINE POWER 28480 | 08590-60016
Wi 08590-80024 | 9 1 CABLE ASSY 1 LO QUTPUT 20480 | 08590-60024
w2 (8590-60026 | 1 1 CABLE ASSY, CAL QUTPUT 28480 | 08590-60026
w2 (2590-60028 | 3 1 CABLE ASSY, CAL oUT 28480 | 08590-60028
W3 08590-60065 | 8 1 CABLE ASSY, PROBE POWER 28480 | 08590-60065
L *1 08590-60022 | 8 1 CABLE ASSY, RF INPUT* 28480 | 08580-80023
s 5061-9026 3 1 WIRING ASSY, RPG 28480 | 5061-9026
W6 08590-60014 § 7 1 CABLE ASSY, RIBBON 24C 28480 | 08530-60014
w7 08590-80021 { 8 1 CABLE ASSY, VIDED 28480 | 08530-50021
w8 08590-20151 1 9 1 CABLE ASSY, ISOLATOR TO FIRST CONY 28480 | 08590-20151
wa 08590-20058 | 6 1 CABLE ASSY, LPF TO 2ND CONV. 28480 | 08580-20059
V10 085390-20007 | 4 1 CABLE ASSY, RF ATTEN - 18T 28480 | 08590-20007
Wil 08590-60022 | 7 1 CABLE ASS5Y, DC POMER 2B4B0 | 08590-60022
w1z §120-4823 7 3 CABLE AS5Y, 2 PHONO 9.5 28480 | Bl20-4823
W13 8120-4823 7 CABLE ASSY, 2 PHOKO 9.5 28480 | 8l120-4323
W14 8120-4823 7 CABLE ASSY, Z PHOND 9.5 28480 | 8120-4823
W15 08590-60015 | 8 1 CABLE AS5Y, SECOMD COKV-SEC. IF 28480 | 08580-60015
W1g 0a590-60027 | 2 1 CABLE ASSY, 2ND IF TO 3RD MIXER 28480 | 08580-50027
wi7 SEE AlS8, A21 & A23
P/0 REMOTE UO ASSYS
w18 8120-4823 7 CABLE ASSY, 2 PHONC 3.5 28480 | 8120-4823
W13 8l20-4823 7 CABLE ASSY, 2 PHOND 3.5 28480 | 8120-4823
wz2o 8120-4823 7 CABLE ASSY, 2 PHONO 9.5 28480 | 8120-4823
w2z 0859020058 | 5 1 CABLE ASSY, FIRST CONV TO LPF 28480 | 08580-20058
w23 08530-60041 | 0 1 CABLE ASSY, INTENSITY POT 28480 | 08590-60041
w24 5062-1998 4 1 CABLE ASSY, LINE SWITCH 28480 | 5062-1998
W25 08590-60017 | 0 1 CABLE ASSY, LINE SELECT 28480 08534-60017
L rd] 08590-60037 | 4 CABLE ASSY, CRT INTENSITY
* NOTE: OPTIONS HO7 AND HSL RF INPUT
CABLE ASSEMBLY IS HP PART
NUMBER 08590-20156
See introduction to this section for ordering information.
3-38 Indicates factory sclected value. . Rev. 25NOVSs
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Replacenhie Parts

Reterenca HP Part [C - Mir
umber
Designation Number (D Qty Descriplion Code Mtr Part N e
CHASSIS PARTS

o8530-s0010 | 3 1 | COVER ASSY INSTRUMENT z8980 | 09590-50010

08596-gnn04 | 9 1 | COVEP INSTRUMENT 28480 | 08590 -00004

0859040002 | 1 2 | SPACER FOOI-REAR eae0 | Gaeson-4sonz

omo-0024 | & 4 | o-RING .145-IN-I0 .07-IN-NSECT-DIA SIL 51833 | ASS88-007 (SILICONE-80 DURD)
1480-2164 | 8 2 | seemG compResSION 20480 | 1480-2184

210-0%87 | 3 4 | uasHER-LK WCL 5.0 mN 5.1-M-ID #amn | 2190-05a7

soot-9728 | « 2 | Pate sackw 8480 | 5001-8729

s021-8332 |« t | PLATE HAMDLE 28490 | %021-6332

s021-8343 | 7 2 | sear PING 28490 | S021-8343

s021-6344 | & z | sockeT-cEAR 28480 | 5021-8344

soq1-3937 |1 2 | Foor mEar 28480 | Stdr-3937

c041-3990 {6 1 | HanDLE 20480 | S041-3950

Sga1-3991 | 7 2 | TRIN CAP-HANOLE 28480 | S041-3991

00590-808 | 9 1 | PAD ASSY-MATCMING 75 oMM a0 | ONS90-80631

085000080 | @ 1 | PAC ASSY-MATCHING 260480 | OBSG0-80000

See introduction to this section for ordering information.

* Indicates factory selected value.
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Replaceable Parts Serial Prefix 2722A2081 and Above
Tabie 3-3. Replaceable Parts
Reiferenca HP Part |C . Mir Mfr Part
Designation | Number |D| Q¥ Description Code Number
CABLES [(SEE FIGURE 3-2}
CABLES (SEE FIGURE 3-2)
AWl 08590-60034 | 1 1 CABLE ASSY, ATTENUATOR 28480 | 08590-50034
ASW1 08520-80033 | 0 1 CABLE ASSY, ANALOG POMER 28480 | 08590-50033
AGW1 08580-60035 | 2 1 CABLE AS5Y, YIG POWER 28480 | 08590-80035
A2(1 08580-60016 | 9 1 CABLE A55Y, LINE POWER 28480 | 08590-50016
Wl 0B8590-60024 | 9 1 CABLE ASSY 1 LO OQUTPUT 28480 | 08590-80024
w2 08580-60028 | 1 1 CABLE ASSY, CA PI.IT 28480 | 08580-60028
w2 08530-60028 | 3 1 CABLE ASSY, 28480 | 08590-80028
3 08590-60055 | 8 1 CABLE ASSY. PRUBE POMER 28480 | 08590-60065
W4 08580-80023 | 8 1 CAELE ASSY, RF INPUT* 28480 | 08590-60023
W5 S061-9028 3 1 WIRING ASSY, RPG 28480 | 5061-9026
WwE 0859060014 | 7 1 CABLE ASSY, RIBBON 24C ZB480 | 08590-60014
w7 08590-6002L | § 1 CABLE ASSY. VIDED 28430 | 08590-60021
wa 08590-20057 | 4 1 CABLE AS5Y, ISOLATOR TO FIRST CONV 28480 | 08590-20057
¥e 08590-20059 | 5 1 CABLE ASSY, LPF TO 2ND CONY. 28480 | 08590-20059
Wwig 08590-20007 | 4 1 CABLE ASSY, RF ATTEN ~ 1ST 28480 | 08580-20007
Wil 08580-60022 | 7 1 CABLE ASSY, DC POMER 28480 | 08530-80022
Wiz 8120-4823 7 a6 CABLE ASSY, 2 PHONQ 9.5 28480 | 8120-4823
W13 8120-4823 7 CABLE A35Y, 2 PHONO 9.5 28480 | 8120-4823
w14 8120-4823 7 CABLE ASSY, 2 PHONO 8.5 28480 | 8120-4823
w15 08590-80015 | &8 1 CABLE ASSY, SECONMD CONV-SEC. IF 28480 1 08530-80015
wis 08590-60027 | 2 1 CABLE ASSY, 2D IF TO 3RD MIXER 28480 | 08590-80027
w17 SEE Al8, A21 & A23
P/0 REMOTE 1/0 ASSYS
wig 8120-4823 7 CABLE ASSY, 2 PHONO 8.5 28480 | 8120-4823
Wig 8120-4823 7 CABLE ASSY, 2 PHOND 8.5 28480 | 8120-4823
w20 8120-4823 7 CABLE ASSY, 2 PHORO 9.5 28480 | 8120-4823
Wzl £8590-20058 | 3 1 CABLE ASSY, YIG TO ISOLATOR 28480 | 08580-20058
W22 08590-20058 | 5 1 CABLE AS5Y, FIRST CONV TO LPF 28480 | 08590-20058
W23 08530-60041 | 0 1 CABLE ASSY, INTENSITY POT 28480 | 0a590-60041
w24 5062-0784 4 1 CABLE ASSY, LIMNE SWITCH 28480 | 5062-0784
W25 08530-60017 | 9 1 CABLE ASSY, LINE SELECT 28480 | 085%0-60017
Wze 08530-60037 | 4 CABLE ASSY, CRT INTENSITY
* NOTE: OPTIONS HO7 AND H51 RF INPUT
CABLE ASSEMBLY IS HP PART
NUMBER 08580-20156
See mtmtlumon to this section for ordering information.
3-38 icates factory selected value. Rev. 25NOVSS
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SAFETY SYMBOLS

The following safety symbols are used throughout this manual and in the instrument.
Familiarize yourself with each of the symbols and its meaning before operating this

instrument,

e e
ity ettty

| WARNING I

Instruction manual symbol. The instrument will be marked with this
symbol when it is necessary for the user to refer to the instruction manual
in order to protect the instrument against damage. Location of pertinent
information within the mannal is indicated by use of this symbol in the
table of contents.

Indicates dangerous voltages are present. Be extremely careful.

The CAUTION sign denotes a hazard. It calls attention to a procedure
that, if not correctly performed or adhered to, could result in damage to or
destruction of the instrument. Do not proceed beyond a CAUTION sign
until the indicated conditions are fully understood and met.

The WARNING sign denotes a hazard. It calls attentions to a procedure
that, if not correctly performed or adhered to, could result in injury or loss

of life. Do not proceed beyond a WARNING sign until the indicated
conditions are fully understood and met.

GENERAL SAFETY CONSIDERATIONS

viii

I WARNING I

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure
it has been properly grounded through the protective con-
dutor of the ac power cable to a socket outiet provided with
the protective earth contact. Any interruption of the protec-
tive {(grounding) conductor, inside or outside the instrument,
or disconnection of the protective earth terminal, can result

in personal injury.
| WARNING l

There are voltages at many points In the Instrument that can,
it contacted, cause personal injury. Be extremely careful!
Any adjustments or service procedures that require opera-
tion of the instrument with protective covers removed should
be performed only by trained service personnel.
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CHAPTER 6

MANUAL BACKDATING CHANGES

6-1. INTRODUCTION

6-2. 'This manual has been written for and applies directly to instruments with serial
numbers prefixed 2737A. Earlier versions of the instrument (serial number prefixes lower
than the one indicated) may be slightly different in design or appearance, The purpose of this
section of the manual is to document these differences. With the information provided in this
section, this marmal can be corrected so it applies to instruments with serial numbers prefixed
2618A through 2816A. If your instrument is in this range, use the pages in this section to
replace the corresponding pages in Chapters 1 through 5.

Serial Prefix or Firmware Version

Check the serial prefix or firmware version information on the pages. If there are several
versions of a page, select the version that applies to your instrument. For example, your
instrument has a serial prefix of 2825A, and the supplement has two versions of one page:
Serial Prefix 27314 and Above, and Serial Prefix 28294 and Below. In this example, Serial
Prefix 28294 and Below applies to your instrument.

Inserting the Replacement Pages

After you have selected applicable pages, discard each page for which you have a different
version. Insert the version of the page that applies to your instrument.

Each replacement page will have the exact page number as the discarded version
Later versions of the instrument (serial number prefixes highter than the one indicated on

the title page) are documented in Manual Updating supplements. Complimentary copies of
relevant supplements can be obtained from your nearest Hewlett-Packard office.

Rev. 25NOVSS
6-1/6-2
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HP 8590A Documentation Description

Manuals shipped with your Instrument:

Installation Manual, HP Part Number 08590-90003

wm Tells you how to install the spectrum analyzer.
m Tells you what to do in case of a failure.

Operating Manual, HP Part Number 08590-90005

m Tells you how to make measurements with your spectrum analyzer,
m Describes spectrum analyzer features.

Options:

Support Manual (Option 915), HP Part Number 08590-90096
(Option includes extra copy of Installation Manual, HP Part Number 08590-90003)

B Describes troubleshooting and repair of the spectrum analyzer.

Programming Manuals, HP Part Numbers: :

HPIB......... 08590-90011 (Option 021)
HP-IL......... 08590-90013 (Option 022)

RS232 ........ 08590-90015 (Option 023)

m Describes spectrum analyzer operation via a remote controller (computer).
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Ho_w to Use This Manual

The support package (Option 915) for the Hewlett-Packard 8590A Spectrum Analyzer
comprises this two volume Support Manual and the accompanying documentation package.
The Support Manual references instrument specifications and operational tests described in
the Installation Manual.

You will use the support manual, which is designed for service personnel who have a basic
understanding of spectrum analyzer theory and operation, for:

m Performance tests

m Adjustment procedures

® Replaceable parts

m Troubleshooting and repairs

In Volume I, to verify proper performance and calibration of the analyzer, refer to the
performance tests in Chapter 1. Calibration adjustments are described in Chapter 2. Part
numbers for all replaceable parts are listed in Chapter 3. Chapter 4 provides troubleshooting
hints and repair information. Descriptions of major assemblies in the analyzer are presented
in Chapter 5; assemblies A3 through A13 are in Volume I,

Chapter 5 continues in Volume II, with descriptions of assemblies A14 through A24,
Chapter 6, Manual Backdating, covers additional information for instruments prefixed below
2837A, and provides a convenient archive for manual pages replaced by future Manual
Updating supplements. Appendix A provides monitor servicing instructions, and Appendix B
discusses using the analyzer with the HP 82913A monitor,

A Table of Contents in each volume directs you to particular topics.
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SAFETY SYMBOLS

The following safety symbols are used throughout this manual and in the instrument.
Familiarize yourself with each of the symbols and its meaning before operating this

instrument,

.......
vvvvvvvv

0
»>
(=
=
o
4

vvvvvvv

l WARNING I

Instruction manual symbol. The instrument will be marked with this
symbol when itis necessary for the user to refer to the instruction manual
in order to protect the instrument against damage. Location of pertinent
information within the manual is indicated by use of this symbol in the
table of contents.

Indicates dangerous voltages are present. Be extremely careful.

The CAUTION sign denotes a hazard., It calls attention to a procedure
that, if not correctly performed or adhered to, could result in damage to or
destruction of the instrument. Do not proceed beyond a CAUTION sign
until the indicated conditions are fully understood and met.

The WARNING sign denotes a hazard, It calls attentions to a procedure
that, if not correctly performed or adhered to, could result in injury or loss
of life. Do not proceed beyond a WARNING sign until the indicated
conditions are fully understood and met.

GENERAL SAFETY CONSIDERATIONS

| WARNING I

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure
it has been properly grounded through the protective con-
dutor of the ac power cabie to a socket outlet provided with
the protective earth contact. Any interruption of the protec-
tive (grounding) conductor, inside or outside the Instrument,
or disconnection of the protective earth terminal, can resuit

in personal injury.
| WARNING I

There are voltages at many points in the Instrument that can,
if contacted, cause personal injury. Be extremely careful!
Any adjustments or service procedures that require opera-
tion of tha instrument with protective covers removed should
be performed only by trained service personnel.
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! CAUTION }

vvvvvvv

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure
its primary power circultry has been adapted to the voltage
of the ac power source. Fallure to set the ac power input to
the correct voltage could cause damage to the instrument
when the ac powser cable is plugged in.

ELECTROSTATIC DISCHARGE

Electrostatic discharge (ESD) can damage or destroy electronic components. Therefore, all
work performed on assemblies consisting of electronic components sould be done ata
static-safe work station.

Shown below is an example of a static-safe work station, using two types of ESD protection:

m conductive table mat and wrist-strap combination
u conductive floor mat and heel-strap combination

These methods may be used together or separately. (A list of static-safe accessories is given
on the next page.)

A R,
Building
Ground
1 Meg Ohm Resistor
able Mat
aEiaaa
Buliding
Ground
1 Meg
Chm
Rasistor

Example of the Static-safe Work Station

xi
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Reducing Damage Caused by ESD

The following suggestions may help reduce ESD damage that occurs during testing and

servicing operations.

m Before connecting any coaxial cable to an analyzer connector for the first time each day,
momentarily ground the center and outer conductors of the cable.

w Personnel should be grounded with a resistor-isolated wrist strap before touching the
center pin of any connector and before removing any assembly from the unit.

® Be sure all instruments are properly earth-grounded to prevent buildup of static charge.

Static-safe Accessories

Static-safe accessories can be purchased from Hewlett-Packard by using the HP part
numbers listed below.

Static-safe Accessories

HP Part Number Description

Note: ihe following items can be ordered through any Hewlett-Packard
Sales and Service office.

9300-0797 3M static control mat, 0.6 mx1.2m (2 ft. x4 ft)
4.6 m (15 fi) ground wire
wrist strap and attachment cord

9300-0980 Wrist strap cord, 1.5 m (5 ft)

9300-0985 Wrist strap {large)

9300-0086 Wrist strép {small)

9300-1169 ESD heel strap {rausabie 6 to 12 months)
9300-0793 Shoe ground strap (one-time use only)

| WARNING '

The HP 8580A Spectrum Analyzer contains potentially haz-
ardous voitages. Refer to the safety symbols provided on the
analyzer and the general salety instructions In this manual
before operating the unit with the covers removed. Ensure
that safety instructions are strictly followed. Failure to do so
can resuit in severe or fatal Injury.

xii
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CHAPTER 1 s\,/ﬁu# tea pmaninl .
PERFORMANCE VERIFICATION

Introduction

The procedures in this chapter test the analyzer’s electrical performance using the
specifications of Table 1-1 in the Installation Manual (HP Part Number 08590-90003).

You must complete 14 tests to verify that analyzer performance meets all the specifica-
tions. The Installation Manual contains five tests that constitute Operation Verification.
- This chapter contains the remaining nine tests. Table 1-1 lists all the tests and indi-
cates which manual contains each test. You must do the tests in the order shown in
the table. '

None of the performance tests require access to the interior of the analyzer.

Table 1-1. HP 8590A Spectrum Analyzer Performance Tests

Test Name Test Type Manual Location
Frequency Readout Accuracy Operation Verification Installation Manual
Displayed Average Noise Level Operation Verification Installation Manual
Frequency Response Operation Verification Installation Manual
Calibrator Amplitude and

Frequency Accuracy Operation Verification Installation Manual
Frequency Span Readout Accuracy Operation Verification Ingtallation Manual
Sweep Time Accuracy Performance Verification this chapter

Noise Sideband Performance Verification this chapter
Spurious Response Performance Verification this chapter
Residual Response Performance Verification this chapter
Reference Level Accuracy Performance Verification this chapter

Scale Fidelity Performance Verification this chapter
Frequency Drift Performance Verification this chapter
Resolution Bandwidth Switching Performance Verification this chapter

Gain Compression Performance Verification this chapter

1-1
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~ Performance Verification

Before You Start

There are five things you must do before attempting the performance tests in this
chapter:

1. Switch the analyzer on and let it warm up. If the analyzer was stored in an area
where the ambient temperature is within the specified operating range (0 to
30°C), a2 30-minute warmup is required. If the storage temperature was less than
0°C, warm up the analyzer for at least 2 hours.

2.  Read Chapter 1 of the Operating Manual, “Making Your First Measurement.”

3. After the analyzer has warmed up as specified, perform the Calibration procedure
documented in “Making Your First Measurement,” The performance of the ana-
lyzer is specified only after the calibration routines have been run.

4. Complete the Operation Verification tests in the Installation Manual, and record
test results on a copy of the specified test record.

5. Read the rest of this section before you start any of the tests, and make a copy
of the Performance Test Record described below.

Test Equipment You'll Need

Table 1-2 lists the recommended test equipment needed to maintain and test the ana-
lyzer. Each test includes a list of the equipment and accessories required for that test.
Although Hewlett-Packard equipment is recommended, equivalent equipment may be
used provided it meets the critical specifications shown in Table 1-2.

Recording the Test Results

Record the results on a copy of the Performance Verification Test Record (see page
1-31). The test record lists the specifications and acceptable limits for each analyzer
test. The filled-out test record can be kept for later reference, if desired.

If the Analyzer Doesn’t Meet Specifications

If the analyzer doesn’t meet one of the specifications, complete any remaining tests in
this chapter and record all test resuits on a copy of the test record.

Periodically Verlfying Operation

The analyzer requires periodic verification of operation. Under most conditions of use
you should test the analyzer at least once a year. The Operation Verification tests in
the Installation Manual can be done to check about 80% of analyzer functions. How-
ever, the additional tests in this chapter should be done to fully verify analyzer
performance. '

1=-2
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Table 1-2. Recommended Test Equipment

_ _ Recommended
Equipment Critical Specifications Model Use*

50~ohm Termination not critical HP 11593A P

Power Splitter equivalent output SWR: HP 11667A P
<1.2/1 .
frequency range:
10 MHz to 2 GHz
maximum irfput power:
> =10 dBm

1-dB Step Attenuator range: HP 355C-H80 PA
de to 1 GHz

accuracy: £ 0.25 dB

calibrated at 30 MHz

10~-dB Step Attenuator frequency range: HP 355D-HB2 P,A
dc to 1 GHz
accuracy: == 1.5 dB
calibrated at 30 MHz

Logic Pulser TTL voltage and current HP 546A T
drive levels

Digital Current Tracer Sensitivity: 1 mA to 500 mA HP 547A T
. Frequency response:
pulse trains to 10 MHz
Minimum pulse width: 50 n$
Pulse risetime: < 200 nS :
Logic Clip TTL voltage and current HP 548A T
drive levels

Synthesizer frequency acguracy: HP 3335A P
1 x 10 % /day |
output flatness: 4 0.5 dB
frequency range:
50 10 100 MHz
Synthesizer Function
Generator harmonics: <25 db HP 3325A P
sinewave amplitude
accuracy: £ 0.2 dB
frequency resolution:
0.001 Rz

Digital Voltmeter input resistancoe:
>1 x 10'° ohms
accuracy: == 0.0011% plus
three counts Y100-V scale)

Digital Multimeter input resistanll::()e: HP 3455A AT
>1 x 10 ohms (alternative to
accuracy: £ 0.004% plus HP 3456A)
one count (100-V scale)

Power Meter measure levels 0 to ~90 dBm HP 436A P.A,T
accuracy: =% 0.5%

HP 3456A AT

* P=Performance Test; A=Adjustment/Calibration; T=Troubleshooting
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Table 1-2. Recommended Test Equipment (continued)

500-Hz PRF, >.002 ms

pulse
output flatness: <4+ 0.5 dB
spuricus: <-100 dBc

‘ Recommended
Equipment Critical Specifications Model Use*
Crystal Detector frequency range: HP 423A P

1to 1.5 GH:z
Frequency Counter frequency range: HP 5342A AT
500 to 1,500 MHz
accuracy: £ 1 count:
Frequency Counter frequency range: HP 5383A AT
0.1 10 500 MHz
accuracy: 3= 1 count
Sweep Oscillator frequency a 1 HP 8340A P
1x 10 "/day
output flatness: within 4= 0.6 dB
Sweep Oscillator output flatness: within & 0.6 dB HP 8350A/83522A P
' (alternative to
- HP 8340A for
frequency re-
sponse test)
Comb Generator 1, 10, 100 MHz combs HP 8406A P,AT
accuracy: % 0.01%
Power Sensor frequency range: HP 84824 P.AT
100 kHz 10 2 GHz .
power range:
0.01 to 1 mW
Power Sensor frequency range: HP 8484A P
10 MHz to 18 GHz
power range:
=70 dBm to 20 dBm
maximum power:
200 mW
10-dB Attenuator frequency range: HP 8491A P
(2 required) 10 to 1500 MHz
accuracy: £ 5%
Signal Generator HP 8640B P,A,T
(2 required) frequency range: (alternative to
500 kHz to >500 MHz HP 8340CA for
AM modulation: frequency readout
>20 Hz with external accuracy up to
signal 1024 MHz)
pulse modulation:

* P=Performance Test; A=Adjustment/Calibration; T=Troubleshooting

1-4
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Table 1-2. Recommended Test Equipment (continued)

75 ohm Termination

Muumnm Loss Adapter
(75 ohm to 50 ohm)

BNC Cable
Adapter
Adapter

NOTE: Use a75 ohm to 50 ohm adapter, and change

Equipment Critical Specification Recommended Model Use*
Signal Generator frequen HP 86428 P
]30 k]g to 2115 MHz (also alternative to
HP 8340A for frequency
readout acccuracy and
frequency response tests)
Directional Bridge frequency range: 0.1t0 110 MHz HP8721A P
directivity: >40 dB
VSWR maximum: 1.1/1
arm loss: <6 dB
Low-Pass Filter 300 MHz low pass, rejection of Telenic P,AT
unwanted signals: >35 dB TLP 300-4AB
Adapter @ required) BANChto BNC(m) , _();TL- HP 1250-1288- 0L ( o P
Adapter (3 required) N(m) to BNC(f) HP 1250-0780 P
Adapter N(m) to BNC(m) HP 1250-0082 P
Adapter BNC tee HP 1250-0781 P
Adapter BNC(f) to alligator clips HP 8120-1292 " A
Adapter | SMC(m) to SMC(m) HP 1250-0827 A
Test Cable SMC(D) to BNC(m) HP 11592-66001 A
Cable Assembly banana plug alligator clips HP 11102A A
BNC Cable (4 required) 120 ¢m (48 inch) HP 10503A P,A,T
BNC Cable 20 cm (9 inch) HP 10502A P,A,T
Special Adapter {per Figure 2-2) HP 1250-1113 A
Extender Board used for Analog Interface A7 HP 70205-60023 T
Special Extender Board with 51 ohm resistor HP 08505-60109 AT
_ w/HP 0757-0394
Crystal Shorts (3 required) {per Figure 2-8) - AT

Additional Equipment for Option 601;
change display units to dBm before al:temptmg the following tests,

not critical

frequency range: 0.1 to 1500 MHz

maximum loss: <3 dB
30 cm (12 inch), 75 ohm
SMA(f) to SMA(H)
BNC(f) to SMA(m)

HP 11652-60012 P,A,T
HP 08558-60031 P, AT
HP 11652-60012 P,A, T
HP 1250-1158 P,A, T
HP 1250-1200 P,A,T

* P = Performance Test; A = Adjustment/Calibration; T = Troubleshooting
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Sweep Time Accuracy Test )
This test uses a synthesizer function generator to amplitude modulate a 500-MHz, CW
signal from another signal generator. The analyzer demodulates this signal in zero span

to display the signal pulses in time domain (i.e., like an oscilloscope). The marker
delta function of the analyzer is used to read out the sweep time.

Specification
Frequency Sweep Readout Accuracy: < & 10% of indicated sweep time setting.

Equipment
Synthesizer Function Generator .................. HP 3325A
Signal Generator . .....coovivvnneinnenrnrnnennn. HP 8640B
BNCCable 120 cm (48in) ..........covvvnen.... HP 10503A
BNCCable20em (%in) ...........ccvvvininnnn.. HP 10502A

Additional Equipment for Option 001 VLK /o507 - Ebo ;@
HP 08558=6003T

Minimum Loss Adapter, 75~ to 50-ohm ...........

BNC Cable, 30 cm (12 in), 75-ohm .............. HP 11652-60012
Adapter, SMA(f) to SMA(f) ......covvnnrenn..... HP 1250-1158
Adapter, BNC{(f) o SMA(m) ........c.civnunnn.. HP 1250-1200

)
Test Procedure

1. Set the signal generator to output a 500-MHz, -10 dBm, CW signal. Set the AM
and FM controls OFF. '

2. Set the synthesizer function generator to ocutput a 500-Hz, +5 dBm, CW signal.

Note: The lower the function generator output level, the narrower the displayed
pulse on the analyzer CRT. If the function generator frequency setting is de-
creased to 1 Hz or lower, it may be necessary to increase the function generator
output to +10 dBm to display an adequate signal on the analyzer CRT.

3. Press the following analyzer keys:
(wait until preset is complete)
(1) (o) (mkz)
(5) (@) (8) (wmz)

4. Connect the equipment as shown in Figure 1-1. If your analyzer has Option 001
(75-ohm RF input), connect the 75-ohm side of the minimum loss adapter to the
75-ohm cable, connect the other end of the 75-ohm cable to the RF input of
analyzer, and connect the 50-ohm cable from the signal generator to the 50-ohm _
side of the minimum loss adapter. e
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(.‘ 5.  Make sure the test signal is displayed on the spectrum analyzer CRT. Press the
' following anal]ythrﬂgysm -
(PEAK SEARCH
(@) (6a) |
[RES BW] (3] (@) (kH2)
[VID Bw] (3) (9) (kHz)
[VIDEO]

6.  Set the signal generator AM switch to the PULSE position.

7.  Press the following analyzer keys:

[SWEEP TIME] (2} (@) (ms)
[SINGLE SWEEP]

[MARKER NORMAL]

8.  Set the marker to the first full time pulse from the left edge of the analyzer CRT.
Press the [MARKER DELTA] keys. Using the (PEAK SEARCH) [NEXT PK
RIGHT] keys, place the movable marker on the eighth time pulse to the right (i.e.
the last full time pulse on the right side of the CRT). Read the time indication
from the marker delta readout. The time measured should be from 14 to 18 ms
maximum. Record the test result on a copy of the test record.

( 9. Repeat steps 7 and 8 for each of the seven remaining settings given in Table 1-3.
( K Record the associated test results on a copy of the test record.

gP gtSSOA
ectrum

HP 88408
Signal Genarator

ouT Adapter

Figure 1-1. Sweep Time Accuracy Setup


https://www.manualsplus.com/

. Performance Verification

Table 1-3. Sweep Time Accuracy Settings

8590A 3325A Time Pulses Measured on CRT
Sweep Time Frequency Min. Moax.
20 ms 500 Hz 14.0 ms 18.0 ms
50 ms 200 Hz 35.0 ms 45.0 ms
100 ms 100 Hz 70.0 ms 90.0 ms
500 ms 20 Hz 350.0 ms 450.0 ms
is 10 Hz 700.0 ms 900.0 ms
10 s 1 Hz 7.0 8 9.0 s
50 s 0.2 Hz 350 . 45.0 8
100 s 0.1 Hz 70.0 s 90.0 s

)
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Noise Sideband Test

A 500 MI-Iz,CWs:gnal:sapphedtotheanalyzerRFmpuLThemgnalsldebands are
examined for noise amplitude and unwanted responses.

Specification

Noise sideband levels: <-65 dB down and > 30 kHz offset from CW signal with 1 kHz
resolution and 30 Hz video bandwidth,

Equipment
Signal Generator . ......cco0recaesroocas HP 8640B
BNCCable,120cm(48in) . . .. ... cccvvceavsns HP 10503A
Additional Equipment for Option 001
Minimum Loss Adapter, 75 ohmto 50ohm . ... ... .HP 08558-60031
BNCCable,30em (12in), 750hm . ............ HP 11652-60012
Adapter, SMA(DOSMA(D) ......coveuvunnn. HP 1250-1158
Adapter, BNC(f)toSMA(m) ...........cv0. HP 1250-1200
Test Procedure

1. Set the signal generator to output the 500 MHz, -20 dBm, CW signal. Set the AM and
FM contrels OFF, and the RF control ON,

2, * Connect the equipment as shown in Figure 1-2. If your analyzer has Option 001
. (75 ohm RF input), connect the 75 ohm side of the minimum loss adapter to the
' 75 ohm cable, connect the other end of the 75 ohm cable to the RF input of the
analyzer, and connect the 50 ohm cable from the signal generator to the 50 ohm side of
the minimum loss adapter.

3.  Press the following analyzer keys:
(wait until preset is complete)
(MHz)
SFAY 688 BHY |,

Wm MR [macxer =3 RU]

- 008 200 KH<E
SWEEP BW) [RES BW] (@) ()

MD BW] & [y

(TR

{SINGLE SWEEDP}

MARKER JRLTA 20 EHE

(=30 KHx)
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HP 8590A

Spectrum Analyzer

HP 86408
Signal Generator

RF INPUT

Figure 1-2. Noise Sideband Test Setup
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Spurious Response Test

This test is performed in two parts. The first test part measures second hanhonic dis-
tortion; the second test measures third-order intermodulation distortion.

To test second harmonic distortion a 300-MHz, CW signal is passed through a 10-dB
attenuator and 300-MHz low-pass filter to the analyzer RF input. The low-pass filter
ensures that harmonics measured are those generated by the analyzer, and not those of
the signal generator. The distortion products are measured using the analyzer display
(CRT).

For the third-order intermodulation distortion test, two signals are input to the ana-
lyzer. The distortion products are measured using the analyzer display (CRT).

Specification

Second Harmonic Distortion (for -45 dBm total power at mixer)
< =70 dBe for frequencies >5 MHz
< -60 dBc for frequencies <5 MHz
Third Order Intermodulation Distortion
< -70 dBc for input signals greater than 5 MHz (input signals must be
-30 dBm at the input mixer and greatér than 50 kHz apart)
< -60 dBc for 100 kHz to 5 MHz input signals

Equipment
Signal Generator (2 required) .................... HP 8640B
Attenuator, 10 dB (2 required) ............0cnen.. HP 8491A
Low Pass Filter, 300-MHz ...................... Telenic TLP 300-4AB
Directional Bridge, 100-MHz .................... HP 8721A
Adapter, Type N(m) to BNC(f)(2 required) ........ HP 1250-0780
BNC Cable 120 cm (48 in) (2 required) ........... HP 10503A
Additional Equipment for Option 001
Minimum Loss Adapter, 75~ to 50-ohm ........... HP 08558-60031
BNC Cable, 30 em (12 in), 75-ohm .............. HP 11652-60012
Adapter, SMA(f) o SMA(f) .........ccovvvvnnn... HP 1250-1158

Adapter, BNC(f) t0 SMA(M) ««e.vvvvnnennnnnn.. HP 1250-1200

Test Procedure - Second Harmonlc Distortion

1. Set the signal generator to output a 300-MHz, -45 dBm, CW signal. Set the AM
and FM controls OFF, and the RF control ON.

2.  Connect the equipment as shown in Figure 1-3. If your analyzer has Option 001
(75-ohm RF input), connect the 75-ohm side of the minimum loss adapter to the
75-ohm cable, connect the other end of the 75-ohm cable to the RF input of
analyzer, and connect the 50-ohm cable from the low—pass filter to the 50-ohm
side of the minimum loss adapter.

1-11
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HP 88408 . .
Signal Generator b

HP 8590A
Spectrum Analyzer

3.

1-12

RF outpuT]

ﬂﬂ) dB Attenustor

!

T Adapter

Figure 1-3. Spurious Response—Second Harmonic Distortion Test Setup

il

300 MHz
Low Pass Filter

Press the following analyzer keys: .

(wait until preset is complete) ]

(3 (@ (@) wHz) |
(SPaN) (3) (MHz) ))
{PEAK SEARCH] [MARKER —CF]

RES Bw] () ()

[vip BW] (3) (9] (0) (kz)

OO

[ATTEN] (©) -

[DisPLAY LINE] (1] (3) (3)

[MARKER — STEP]

Press the analyzer UP arrow key to step to the second harmonic. The second har-
monic, which is at 600 MHz, should be below the display line.

Set the signal generator to output a 2-MHz, -45 dBm, CW signal.

Press the following analyzer keys:

[CENTER FREQ] (23

(span) (3) (MHz)

(PEAK SEARCH ] [MARKER ~CF]

[MARKER -+ STEP]

- )
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Press the analyzer UP arrow key to step to the second harmonic.
Set the displayed center frequency by pressing:

(FREQUENCY) (3] (MHz)

The second harmonie, at 4 MHz, shouid be below the display line.

Test Procedure ~ Third-Order Intermodulation Distortion

1.

Set two signal generators so each outputs a 30-MHz, -20 dBm, CW signal. Set
the AM and FM controls OFF and the RF controls ON.

Connect the equipment as shown in Figure 1-4. If your analyzer has Option 001
(75-ohm RF input), connect the 75-ohm side of the minimum loss adapter to the
75-ohm cable, connect the other end of the 75-ohm cable to the RF input of the
analyzer, and connect the 50-chm side of the minimum loss adapter to the Direc-
tional Bridge. :

‘Press the following analyzer keys:

(wait until preset is complete)
(3) (@) (mHz)

spaN) (8) (0] (0 (kHz)
[REs BW] (3) (0} (kriz) ¥
[ATTEN] (©) :
@0

Adjust the frequency of both signal generators until signals are two divisions
apart and centered on the analyzer display (CRT). Adjust generator output levels
to -30 dBm, as displayed on the analyzer. Refer to the example display shown in

Figure 1-5.

Press the following analyzer keys:
[RES BW] (3) (i)

[viD W] (3) (@) (0] ()
[DISPLAY LINE] (D) (©) (@) (=dBm)

Referring to Figure 1-5 and the analyzer display, locate the third-order distortion
products, which are approximately three divisions on either side of the signal
generator fundamentals. The third-order distortion products (2f; - f1 or 2fy - f3)
must have an amplitude of less than -70 dBc.

Note: If the intermodulation products can’t be located, increase generator output
levels by 10 dB, as shown on the CRT. After the products have been identified,

reduce the generator output levels to =30 dBm. The third-order distortion prod-

ucts should disappear on the analyzer display.
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7.  Although second-order intermodulation distortion products are not included in the
analyzer electrical specifications, you can verify them at this point. Press the fol-
- lowing analyzer keys:
(FREQUENCY) (1) (MH2)

(swezs aw) [Res BW) () (@)

8.  Referring to Figure 1-5, locate the second-order distortion products (fz — 1),
which are near the left side of the analyzer display. The second-order intermodu-
lation products should be more than -70 dBe.

9. Press the following analyzer keys:

(FREGUENGY) (6) (0) (W)
(swieer aw) [ReS BW] (3) (@) ()

10. Check for a second~order distortion product between fy + f2 signals. The product
should be more than ~70 dBc.

Note: You can temporarily increase generator output levels by 10 dBm to help
identify the second-order intermodulation responses between fy + fa.

HP 88408 HP 88408
Signal Generator Signal Generstor

HP 8590A
Spectrum Analyzer

©EEOQ®,

RF OUTRUT | RF OUTPUT
10 JdB Attenuator H 10 dB Attenuator ﬂ
N F 3
BNC
RF INPUT Cable
Adapter B} Adapter

Load
HP 8721A

Reflected

Source

Figure 1-4. Spurious Response—Third-order Intermodulation Distortion Test Setup
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Ampliude
{dB)

-0 — fi f!
-10 |—
- - second
20 harmonics
from signal
-30 [— generators
2f, 2fz
-80 -
=80 P~
L] /! N |
S $— —5 5
fg - '1 2‘1 - fz ] fz - f1 -f.‘ + fz
third order -~

Figure 1-5. Spurious Response—Intermodulation Distortion Products

St
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Residual Response Test ),

Residual response is checked by terminating the RF input of the analyzer, setting input
attenuation to 0 dB, and measuring any residuals across the instrument’s input fre-
quency range. The analyzer CRT is used to make the measurements.

Specification

Residual Responses:
< =95 dBm with 0-dB input attenuation and no signal present at input.

Equipment

50-ohm Termination .........cocvoririinnnnennns HP 11593A
Equipment for Option 001

75-ohm Termination ........ceeeeevencnernncnnes HP 11652-60010

Test Procedure

Note: The following procedure requires approximately 30 minutes to complete with the
frequency step size and span given.

1. Connect the 50-ohm termination to the analyzer RF input. If your analyzer has
Option 001 (75~ohm RF input), connect the 75-ohm termination to the RF input
instead. -

2. Press the following analyzer keys: ' N
(wait until preset is complete) '
elolus
(8) (0} (mez)

Q

[ATTEN] ()

[RES BW] (3] (1Hz)

viD BwW] (1 (kHz)

[DISPLAY LINE] (8) (8)
[CF STEP S1zE] (4) (8) (Mhz)

3. Press analyzer and [SINGLE SWEEP] keys, and wait for sweep comple-
tion. Look for any residual responses at or above the display line on the analyzer
CRT. If a residual is suspected, press the [SINGLE SWEEP] key again to deter-
mine if the response persists. A residual will persist on repeated sweeps, but a
noise peak will not. Any residual responses must be at or below the display line.

4. Press the analyzer UP arrow key to step to the next higher center frequency,
which is 45 MHz above the last setting. Repeat Step 3.

5. Repeat Steps 3 and 4 until the complete analyzer frequency range has been evalu-
ated (i.e., until you reach the maximum frequency of 1.510 GHz). This requires
33 additional frequency steps. There should be no residual responses at or above
the display line at frequencies below 1500 MHz. ' )

1-16
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Reference Level Accuracy Test

A 30-MHz CW signal is passed through a 10-dB step attenuator to the analyzer RF
input. Analyzer logarithmic IF gain is adjusted by setting the displayed log scale refer-
ence level to correspond to the attenuation value selected on the step attenuator. The
difference between the displayed signal level on the CRT log scale and the attenuator
setting is used to determine the accuracy of the selected reference level.

Specification o
< %1.75 db for +30 to -120 dBm range (0- to 60-db attenuation)
< £1.25 dB for 0 to -120 dBm range (10-dB attenuation) at any fixed frequency
< £0.5 dB for 0 to =59 dBm range (10-dB attenuation) at any fixed frequency

Equipment |
Signal Generator ........oiutnniiiiieiiinnran HP 8640B
Step Attenuato ibrated at 30 MHz) ........... HP 355D-HS82
Adapter, BN BNCI) . oiveieeienerenannes, HP 1250-1288 02/
" Adapter, Type Nm) to BNC(H) .......cocove.... HP 1250-0780
BNC Cable, 20 cm (9in) .........vunn... P HP 10502A
BNC Cable, 120 em (481in) .....vvvvvnevnnnnnn.. HP 10503A
Additional Equipment for Option 001
Minimum Loss Adapter, 75- to 50~0hm........... HP 08558-60031
BNC Cable, 30 ecm (12 in), 75-ohm ....... eaenn HP 11652-60012 .-
Adapter, SMAD) to SMA(D) ....covvvrvennnnnnn.. HP 1250-1158
Adapter, BNC(H to SMA(m) .................... HP 1250-1200

Test Procedure

1. Set the signal generator to output a 30-MHz, -10 dBm, CW signal. Set the AM
and FM controls OFF and RF control ON.

2.  Set step attenuator to 0 dB of attenuation.

3. Connect the equipment as shown in Figure 1-6. If your analyzer has Option 001
(75-ohm RF input), connect the 75-ohm side of the minimum loss adapter to the
75-ohm cable, connect the other end of the 75-chm cable to the RF input of the
analyzer, and connect the 50-ohm cable from the step attenuator to the 50-ohm
side of the minimum loss adapter. a

1-17
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4.

Press the following analyzer keys:

(wait until preset is complete)
]

) (o) (W)

(PEAK SEARCH }

(MKR) [MARKER NORMAL ]
(SIGNAL TRACK)
(sPan) (8) (0) (H2)

[RES BwW] (0] (iiz)
[viD BwW] (3) (0] ()
(AmPLITUSE ] (1] (@) (=¢Bm)
[ATTEN] (@] (a8)

[LOG aB/DIv] (O] (e

Locate the input signal on the analyzer display. Adjust the generator output level
until displayed signal trace on CRT is one graticule division down from the refer-

ence level (i.e., -11 dBm).’

For each spectrum analyzer reference level and step attenuator setting given in
Table 1-4, measure the deviation from one division below reference level using _
the analyzer log scale display. Record this deviation on a copy of the test record, ))
taking into account the step attenuator calibration accuracy. Analyzer reference

level is set by pressing the key, and then specifying the desired
level (e.g., (1 (9 for -10 dBm, or () (0) for +10 dBm).

HP 86408
Signal Generator

1-18

Adapter HP 355C/388D
Step Attenuator

B

HP 8580A
Spectrum Analyzer

RF INPUT

001 and 002

add 750 minimum
loss adapter

780) cable

and adapters

Figure 1-6. Reference Level Accuracy Test Setup ' y
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Table 1-4. Reference Level Accuracy Settings

REFERENCE Step Attenuator
LEVEL Setting © Setting
(dBm) (dB)
-10 0
=20 10
-30 20
-40 30
-50 40
~80 50
-70 60
=80 70
=90 80
-100 90

Attenuations > reference level settings are positive (+). Attenuations < reference level settings are
n?gagi\ael (ag For example, 9.99 dB calibration for a 10-dB attenuator getting represents an error
of -0. .
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Scale Fidelity Test

This test is performed in two parts. The first part measures log scale fidelity; the sec-
ond part checks linear scale fidelity. Both procedures use the same test method.

A 30-MHz, CW signal is passed through a 10-dB step attenuator to the analyzer RF
input. The generator output level is adjusted to place the signal peak at the selected
analyzer reference level. The signal amplitude is then reduced using the step attenu-
ator. The scale fidelity figure is determined by calculating the error between the actual
displayed and theoretical amplitude levels. The calculations are performed using the
analyzer marker amplitude difference function and the selected attenuation value.

Specification

Log Incremental Accuracy
< 0.1 dB/dB change over 70-dB range
Log Maximum Cumulative Error
+0.75 dB maximum over -60 dB range from reference level
+1.0 dB maximum over -70 dB range from reference level
Linear Accuracy
© < 3% of refernce level setting

Equipment })

Signal Generator ..........cioiiiiiiiieiiini... HP 8640B

10-dB Step Attenuator (calibrated at 30 MHz) ..... HP 355D-H82

1-dB Step Attenuator (calibrated at 30 MHz) ...... HP 355C-HS80

Adapter, BNC(f) to BNC(m) ......covveenivennnn. HP 1250-1288

Adapter, Type Nm) to BNC(f) .................. HP 1250-0780

BNC Cable, 20 em (9in) ........cvvvveennnnn.. HP 10502A

BNC Cable, 120 em (481in) .......ccvvvvennnnn.. HP 10503A

Additional Equipment for Option 001

Minimum Loss Adapter, 75- 10 50-ohm ........... HP 08558-60031
BNC Cable, 30 cm (12 in), 75-chm .............. HP 11652-60012
Adapter, SMA(f) to SMA(f) ........ccoevvniaan, HP 1250-1158
Adapter, BNC(f) to SMA(m) .................... HP 1250-1200

Test Procedure - Log Scale Fidelity

1.  Set the signal generator to output a 30-MHz, 0-dBm, CW signal. Set the Counter
control to INT ON, AM and FM controls OFF, and RF control ON.

2.  Set the 10-dB step attenuator to 0 dB. )
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Table 1-5. Log Scale Fidelity Test Settings

Attenuator Minimum Maximom

Setting Amplitnde Amplitnde
(dB) (dB) (dB)

0 0 0

10 925 10.75
20 1925 20.75
30 2925 30.75
40 39.25 40.75
50 4925 50,75
60 5925 60.75
70 69.00 7100

Table 1-6. Linear Scale Fidelity Test Settings

Attenuator Minimum Maximum
. Amplitade Valve
(dB) o (mV) (mY)
0 i 2236 =223.6
6 10511 11849
12 49910 62.59
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Frequency Drift Test

A 300 MHz, CW signal is applied to the analyzer RF input. After centering the signal on the
analyzer display (CRT) for five minutes, the marker delta function of the analyzer is used to
determine frequency drift over a five-minute period. The spectrum analyzer must be warmed
up for a minimum of two hours prior to running this test.

Specification
Frequency drift:
< 50 kHz/five minutes after two-hour warmup and five minutes after setting center
frequency
Equipment
SignalGenerator .........c00... boosmena HP 8640B
BNCCable 120cm(48in) ..........cc0ee e HP 10503A
Additional Equipment for Option 001
Minimum-Loss Adapter, 75 ohmto 50ohm . ... ... .HP 08558-60031
BNCCable,30cm (12in),75-0hm ............. HP 11652-60012
Adapter, SMA(f)toSMA(f) ................. HP 1250-1158
Adapter, BNC(HtoSMA(m) ................ HP 1250-1200 V)
Test Procedure

Note: Be sure the unit is warmed up as described in specifications before performing the
frequency drift test, This is needed to ensure an accurate evaluation of instrument operation
and calibration.

1.  Setthe signal generator to output a 300 MHz, -10 dBm, CW signal. Set the AM and
FM controls OFF, RF control ON, and Counter Mode to LOCK.

" 2. Connect equipment as shown in Figure 1-8. If your analyzer has Option 001 (75 ohm
RF input), connect the 75 ohm side of minimum loss adapter to the 75 ohm cable,
connect the other end of the 75 ohm cable to the RF input of the analyzer, and connect
the 50 ohm cable from the signal generator to the 50 ohm side of the minimum-loss

adapter.

3.  Press the following analyzer keys:
(PRESET) (wait until preset is complete)
8 (WHz)
(MHz]
[FEAR_SEARCH)
BIGNAL TRACK)
@

)}
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Wait 5 minutes, then press the following analyzer keys:
(PEAK SEARCH) [MARKER DELTA]

Wait 5 minutes, accurately timing the period using a timepiece. Press:
(PEAK SEARCH)

Read the marker delta frequency. Drift should not exceed 50 kHz plus a span accuracy
of +0.3 kHz per graticule division.

Note: drift contribution provided by the signal generator is negligible, provided the
critical specifications in recommended test equipment (Table 1-2) are satisfied.

HP B590A
Spectrum Analyzer HP 3840m
Signal Generator

RF iINPUT f RF OUTPUT
If Adapter

Figure 1-8. Frequency Drift Test Setup
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Resolution Bandwidth Switching Test

In this test, the analyzer calibration (CAL Output) signal is applied to the RF input.
The deviation in displayed peak signal amplitude for each IF resolution bandwidth fil-
ter is measured using the peak search function.

Specification

Resolution Bandwith Switching (Amplitude Variation)
< $+0.25 dB for 3-kHz to 3-MHz range

Equipment
BNC Cable 120 cm (48 in) .....cuvvvevnnennnnnn. HP 10503A

Equipment for Option 001
BNC Cable, 30 em (12 in), 75-ohm .............. HP 11652-60012

Test Procedure |
1.  Connect the BNC cable from the CAL output to the RF input of the analyzer.

2.  Press the following énalyzer keys:
(wait until preset is complete) . )
(FREUERCY) (3) (8) () (W) )
(0 (0] (Hz)

(PEAK SEARCH )
(SIGNAL TRACK)

(&) () (0) (@)
(wezr 8w) [RES BW] (3) (BE)
(VD BW) (D (&)
(AwPLITUOE) (2) (0) (oim)
[LOG dB/DIv] (1] (a8)

3. Note the marker ﬁmplitudc displayed on the analyzer. This is the reference level
that will be used to evaluate amplitude deviation in the following steps. Record
the amplitude reference measurement on a copy of the test record given in
Table 1-7.

4. Press the following analyzer keys to select the next resolution bandwidth indicated
in Table 1-7:
[RES BW] (1] (0] (iHz)
Read the marker amplitude deviation from the reference level that was deter-
mined in Step 3, and record this in Table 1-7. The maximum allowable marker
deviation is + 0.25 dB. )}
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Repeat Step 4 for each of the remaining resblution bandwidths and spans indi-
cated in Table 1-7. The maximum marker deviation allowed is &+ 0.25 dB.

Table 1-7. Resolution Bandwidth Switching Test Record

Resolution Allowable

Bandwidth Span Devigtion
~/9.7 3 kHz 50 kHz —

-9 10 kHz 50 kHz % 0.25 dB
~(9:9 30 kHz 500 kHz * 0.25 dB
—19.¥ 100 kHz 500 kHz % 0.25 dB
~f2.59 300 kxHz 5 MHz + 0.25 4B
/3.7 1 MHz 5 MHz =+ 0.25 dB
3 MH:z 10 MHz =+ 0.25 dB

/78,

- 1=27
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Gain Compression Test

A signal generator and a synthesizer are used to input two signals to the analyzer input
mixer via a directional bridge. The synthesizer is set to output an 80-MHz, -24 dBm,
CW signal through the directional bridge, which has a 6—dB loss. This signal must be
at least 20 dB below the analyzer’s compression-level threshold, which is -10 dBm.
The signal generator is set to output a 100-MHz, 0-dBm, CW signal at the directional
bridge’s load connector.

Iy

First, the signal generator and synthesizer output levels are calibrated using a power
meter. The synthesizer output is then connected to the bdridge and measured by the
analyzer to establish a reference level for the test. Next, the signal generator is con-
nected, and the synthesizer is disconnected, for the compression-level evaluation. The
analyzer's marker delta function is used to determine the resulting compression level.

Specification

Gain Compression
RF Input <1 dB for -10 dBm total power at input mixer
Internal IF <1 dB when signals are higher than reference level and total power at
input mixer is -20 dBm

Equipment
Synthesizer ........coiiiiiiiiiiiiiiiiiiiei.. HP 3335A ))
Signal Generator ..., HP 8640B '
Directional Bridge . . .. .........oiiiinivnnnn... HP 8721A
Power Meter ............0iiiiiiiiiiiiinnnn.n. HP 436A
Power Sensor ...........cceiiiiiiiiriiannannn, HP 8484A
BNC Cable 120 cm (48 in) (4 required) ...... e HP 10503A
Additional Equipment for Option 001
Minimum Loss Adapter, 75- to 50-ohm........... HP 08558-60031
BNC Cable, 30 ecm (12 in), 7S-ohm .............. HP 11652-60012
Adapter, SMA(f) to SMA() ..........covvnnnnnt, HP 1250-1158

Adapter, BNC(f) to SMA(m) ..............c..... HP 1250-1200

Test Procedure

1.  Set the signal generator to output a 100-MHz, CW signal. Connect the signal
generator to the REFLECTED power connector of the directional bridge, as
shown in Figure 1-9. Use the power meter or power sensor to set the signal gen-
erator output level to 0 dBm, measured at the LOAD connector of the directional
bridge. Temporarily disconnect the signal generator from the directional bridge.
Terminate the REFLECTED port with a 50—ohm load.

)}
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Set the synthesizer to output an 80-MHz, CW signal. Connect the BNC cable to
the synthesizer RF output. Use a power meter and power sensor to set the
synthesizer output level to -24 dBm at the free end of the BNC cable. Connect
the synthesizer to the SOURCE connector of the directional bridge, as shown in
Figure 1-9.

Connect the analyzer to the LOAD connector of the directional bridge, as shown
in Figure 1-9. If your analyzer has Option 001 (75-ohm RF input), connect the
75-ohm side of the minimum loss adapter to the 75-ohm cable, connect the
other end of the 75-ohm cable to the RF input of the analyzer, and connect the
50-ohm cable from the directional bridge to the 50-ohm side of the minimum

loss adapter.

Press the following analyzer keys:

(wait until preset is complete)
@

() (@) (k)

(PEAK SEARCH)
(SIGNAL TRACK)

(SWEeP BW) [RES BW] (3) (MHz)
[viD BW] (3) (8) (0] (1)
(AMPLITUDE ) [LOG dB/DIV] (8) (58)
(MKR) [MARKER DELTA]

Reconnect the signal generator to the REFLECTED connector of the directional
bridge. Note the marker delta readout on the analyzer display. The marker delta
amplitude change should not exceed 1 dB.
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HP 8590A HP 436A/8484 A HP 3335A
Spectrum Analyzer FPower Meter Fregquancy Synthesizer

=E E =: E RF OUTPUT

HP 88408
Signail Generator

r_-----q
! source |

REFLECTED é)@@;o @0- RF OUTPUT

#4 Adapter
1260-0082

LOAD §721A

Figure 1-9. Gain Compression Test Setup

))
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Performance Verification Test Record (I of 2)

Hewlett-Packard Company Tested by:
HP Model 8590A Date:
Spectrum Analyzer 10 kHz to 1.5 GHz Serial No.

Results
Min. Actual Max.

Test Description

Sweep Time Accuracy

20
50
100
500
1
10
50
100

14.0 ms 18.
35.0 ms 45,
70.0 ms 20.
350.0 ms 450.
700.0 ms s 900.

7.0 s 9.
35.0 s 45,
70.0 s 90.

S 1111
e FEET

Noise Sidebands
>-65 dBec down
Spurious Response
2nd harmonic <~105 dBm

3rd-order distortion <=70 dBc
(2nd~order products >-70 dBc)

Residual Response
Residuals < ~95 dBm

Reference Level Accuracy

-10 dBm Reference level
—-20 dBm - dB

=30 dBm : dp
~40 dBm —_—dB
-50 dBm N - | -
-60 dBm dB
=70 dBm - aB
~-80 dBm -_  dB
-9¢ dBm _ dB

* For information only. This measurement not covered by HP 8590A specifications.
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Performance Verification Test Record (2 of 2)

Hewlett-Packard Company . Tested by:
HP Model 85904 Date:
Spectrum Analyzer 10 kHz to 1.5 GHz Serial No.
Results
Test Description
Min. Actual Max.
Log Scale Fidelity
0 dB 0 dB Reference level 0 dB
10 dB 9.5 dB dB 10.5 dB
20 4B 19.5 dB dB 20.5 dB
30 dB 29.5 dB dB 30.5 dB
40 dB 39.5 dB dB 40.5 dB
50 dB 49.5 dB dB 50.5 dB
60 dB 59.5 dB dB 60.5 dB
70 dB 69.2 dB dB 70.8 dB
Linear Scale Fidelity
0 dB _ -223.6 mV Reference level -223.6 mV
6 dB 1051t mV 111,49 mV
12 dB 49.21 mV 62.59 mV
Frequency Drift**
<50 kHz per 5 mines
Resolution Bandwidth Switching
3 kHz Ref.
10 kHz dB
30 kHz dB
100 kHz dB
300 kHz dB
1 MHz dB
3 MH:z dB
Gain Compression
<1.0 dB a

** 2-hour minimum warmup required before running test.
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CHAPTER 2

ADJUSTMENTS

Introduction

The procedures in this chapter adjust the analyzer’s electrical performance to the speci-
fications of Table 1-1 in the Installation Manual (HP Part Number 08590~-90003).

To fully calibrate the analyzer, all seven adjustments listed in Table 2-1 must be com-
pleted in the order shown. If one or more analyzer assemblies have been replaced or
repaired, the relevant adjustment procedures should be done before performance test-
ing the instrument. The internal CAL FREQ, CAL AMPTD, and CAL YTO DELAY
must also be run. '

All adjustments require access to the interior of the analyzer.

[ WARNING

The analyzer contains potentially hazardous voltages. Refer to the
safety symbols provided on the analyzer and the general safety instruc-
tions in this manual before operating the unit with the cover removed.
Ensure that safety instructions are strictly followed. Failure to do so
can result in severe or fatal injury.

Table 2-1. HP 8590A Spectrum Analyzer Adjustments

Adjustment Name Affected Assembly
Second Converter LO and Bandpass Second Converter AS
Adjustment

* Third Converter LO and CAL Output Third Converter A9
Adjustment
Second IF Bandpass Amplifier and Second IF A10
Bandpass Filter Adjustment
Step Gain Assembly RF Gain Adjustment Step Gain Al12
Step Amplifier Gain Adjustment Step Gain A12
Log Amplifier Log and Linear Log Amplifier Al4
Adjustment
Crystal and LC Bandwidth Filter . Bandwidth Filter No. 1
Adjustments A1l and Bandwidth

Filter No. 2 A13
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Before You Start

There are three things you must do before attempting the adjustment procedures in this
chapter:

1.  Remove the analyzer’s dust cover. Familiarize yourself with the safety symbols
marked on the analyzer and the general safety instructions and symbol definitions
given in the front of this manual.

2.  Plug the analyzer into the ac power mains. Switch the analyzer on and let it
warm up. If the analyzer has been stored at least 2 hours in an area where the
ambient temperature is within the specified operating range (0 to 55°C), a
30-minute warmup is required. If the storage temperature was less than 0°C,
warm up the analyzer for at least 2 hours.

3. Read the rest of this section before you start any of the adjustment procedures.

Test Equipment You'll Need

Table 1-2 lists the recommended test equipment needed to maintain and adjust the
analyzer. Each adjustment procedure includes a list of the equlpment and accessories
required for that adjustment. Although Hewlett-Packard equipment is recommended,
equ:valent equipment may be used provided it meets the critical specifications shown
in Table 1-2.

Adjustment Tools

For adjustments requiring a nonmetallic tuning tool, use fiber tuning tooi, HP Part
Number 8170-0033. Never try to force an adjustment control in the analyzer. This is
especially critical when tuning slug-tuned inductors and variable capacitors.

Abnormal Indications During Adjustment

If the indications received during calibration do not agree with the normal conditions
given in the adjustment procedures, a fault exists in your analyzer. The fauit should be
repaired before proceeding with any further adjustments. Refer to the troubleshooting
and repair information in Chapter 5.

Perlodically Verifying Calibration

The analyzer requires periodic verification of operation. Under most conditions of use,
you should test the analyzer at least once a year. To fully verify analyzer operation
and calibration, you should run the entire set of performance tests indicated in Chap-
ter 1. When test results show proper operation and calibration, no adjustments will be
needed. However, if test results indicate the instrument doesn’t meet specifications, the
cause should be determined and recufled Refer to Chapter 5 before attempting
recalibration.
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Second Converter LO and Bandpass Adjustments

The second converter LO is adjusted for 1728.7 MHz, and the bandpass filter is ad-
justed for a 2050-MHz bandpass.

Equipment
Frequency Counter .............vniiiiiinnann.. HP 5342A
Comb Generator . ...........cciiiniiennnenannns HP 8406A
Test Cable, SMC(f) to BNC(m) .................. HP 11592-60001
Adapter, Type N(m) to BNC(f) .................. HP 1250-0780
Adapter, SMC(£) to SMC(f) ........c...coiiinn... HP 1250-1113
Adapter, SMC(m) to SMC(m) ................... HP 1250-0827
Adapter, SMC(m) to BNC(m) .................... HP 1250-0831
BNC Cable, 120 ecm (48in) .......covvevennnnn.. HP 10503A
Additional Equipment for Option 001
Minimum Loss Adapter, 75- to S0-ohm ........... HP 08558-60031
BNC Cable, 3¢ em (12 in), 75-ohm .............. HP 11652-60012
Adapter, SMA(f) to SMA(f) .......... ... .. ..., HP 1250-1158
Adapter, BNC(f) to SMA(m) .................... HP 1250-1200

Ad|ustment Procedure

1.  Set equipment as follows:
Frequency Counter:

Range . ... i i i i i e 1750 MHz
Sample Rate .........cvvivieiininninnnennnones Full CCW
Comb Generator:

Comb Frequency .........cccivniniiiiiennnens, 100 MHz
Interpolation Amplitude .............. ... ... ..., OFF

2. Press the following analyzer keys:
(wait for preset to complete)
Belololus

(1) (o) (o) (k)

(2) (0) (-dBm

b
2
O
C
5
c
=)
Gl

2~-3
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2-4

HP 8590A
Spectrum Analyzer HP 6342A

Frequency Counter
N1 gzs. 8MHz

g = HHRHHHIHE
OF:::H| 2“2 2220 0

Adapter
RE INPUT (NH Type to ENC)

Adapter
SMC(T) to
BNC{m)

Tazt Cable

HP 8408A

Frequency Comb

anerator
Adapter

SMCdIm) to
sMC

O sa QO OUTPUT

Figure 2-1. Second Converter LO and Bandpass Adjustment

Connect the equipment as shown in Figure 2-1. Connect the counter to the sec-
ond LO test jack A5J3 at the top of Second Converter Assembly AS. Connect the
comb generator to the analyzer RF input.

If your analyzer has Option 001 (75~ohm RF input), connect the 75-chm side of
the minimum loss adapter to the 75-ohm cable, connect the other end of the
75-ohm cable to the RF input of the analyzer, and connect the 50-ochm cable
from the comb generator to the 50-ohm side of the minimum loss adapter. -

Adjust the second LO frequency adjustment ASC4 for 1728.7 MHz. Use an Allen
wrench through the center of the drilled-out 5/16-inch nut driver to enable the
nut to be tightened without shifting frequency.

Set the comb generator for a 100-MEHz comb.

Center the 300-MHz comb tooth with the RPG as necessary. Press the following
analyzer keys:

(EPAN) (2) (0) (mHz)
(sweeriew ) [RES BW] (3) (@ () (ki)

Loosen the lock nuts on ASC1 and ASC2. Very carefully turn their tunmg SCrews
clockwise until they are bottomed on the cavity.
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10.

11.

12.

13.

14.

Turn the ASC1 and ASC2 tuning screws one turn counterclockwise and lightly
tighten their lock nuts.

Loosen the lock nut on A5C3 and adjust the A5SC3 tuning screw for peak signal
on the CRT. Press [LINEAR] for best resolution while making final

adjustments. It may also be necessary to increase amplitude on the CRT to see
the signal.

Adjust the ASC1 for peak signal on the CRT. Reduce the REF level as necessary

to keep a signal on the CRT by pressing and then the up arrow key
{or use the numeric keypad).

Adjust the ASC2 for maximum signal on the CRT. Again it may be necessary to
reduce the REF level to keep the signal on the CRT.

As tuning is bompleted, carefully tighten the lock nuts on the A5C1, ASC2, and
ASC3 so that the signal level does not change on the CRT. '

Adjust the ASL2 second mixer match adjustment for maximum signal on the
CRT.

Check the second LO frequency for 1728.7. If the frequency error is greater than
+0.5 MHz, repeat the procedure, beginning with Step 4.
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Third Converter LO and CAL Output Adjustment

The third converter LO power is adjusted for -20 dBm + 1.0 dB CAL output. The
third LO frequency is checked for 299.9 MHz + 300 kHz.

Equipment
Signal Generator .......... .. iiiiriieieennnnan. HP 8640B
Low Pass Filter, 300-MHz ...................... Telonic TLP 300-4AB
Power Meter ......iriiiiininiienoninnnannnna. HP 436A
POwer Sensor .......ccuiiiiieiieirianannennnanan HP 8482A
Adapter, Type N(m) to BNC(f) (2 required) ....... HP 1250-0780
Adapter, Type N(f) o BNC(m) .................. HP 1250-0077
BNC Cable, 120 cm (48 in) (4 required) .......... HP 10503A
Additional Equipment for Option 001 _
Minimum Loss Adapter, 75- to 50-ohm ........... HP 08558-60031
BNC Cable, 30 cm (12 in), 75-ohm .............. HP 1165260012
Adapter, SMA(f) to SMA(f) ............. .. ... HP 1250-1158
Adapter, BNC(f) to SMA(m) ..............c..... HP 1250-1200

Adjustment Procedure

1.  Set the signal generator as follows:

Qutput Level .. ... ... i iien -20 dBm
Frequency ....... ...t 299.9 MHz
AMand FM ... . it e OFF

RE ittt ireteantnsenensaoasansneenans ON
Counter Mode .......... i iiiiiiiiiiinanns, INT

2.  Press the following analyzer keys:
(wait for preset to complete)
@ (3 &) (mAz)
(SPAN) (5) (0] (MHz)
[RES Bw] () ()
DE
[LINEAR]

3. Connect the equipment as shown in Figure 2-2. Connect the analyzer CAL output
to the RF input jack.

4. Press and use the RPG to center the 299.9-MHz Third LO signal on
the CRT.

5.  Adjust the AS9L1 third converter FREQ adjustment for maximum signal
amplitude.
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6.

10.

11.

12.

L

Tune the signal generator to the frequency of the third converter LO (299.9 MHz
+ 300 kHz).

HP B5S0A

HF 86408
Spectrum Analyzer . Signal Generator

HP438A
Power Meter

eEe0 Q'®

c?untrrT
npw | Adagter [J
{N Tvpe
HP355C/355D to BNG)

10~dB Callbrated
Step Attenuator

300 MHz
LPF

Figure 2-2. Third Converter LO and CAL Output Adjustment

Connect the signal generator through a 300-MHz LPF to the calibrated step at-
tenuator. Set the step attenuator to 20 dB. Connect the power meter input to the
other side of the attenuator, as shown in Figure 2-2.

Set the signal generator output level for -20 dBm &+ 1.0 dB on the power meter.
Leave the signal generator set at this level.

Connect the reference signal from Step 8 (attenuator output) to the analyzer RF
input connector.

Set the signal from the signal generator to a convenient reference level on the
analyzer display by pressing the analyzer key and using the RPG.

Adjust the A9R4 third converter calibrator level adjustment to the reference level
(signal amplitude set in Step 10).

Connect the analyzer CAL output to the counter input of the signal generator. Set

the signal generator counter mode to EXT EXPAND XI10. The third LO frequency
should read 299.9 MHz & 300 kHz.
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Second IF Bandpass Amplifier and Bandpass Filter
Adjustment

The second IF 321.3-MHz bandpass amplifier and 321.3-MHz bandpass filter are ad-
justed for maximum signal amplitude.

Equipment
Signal Generator .............. .. oiiiiiiina,. HP 8640B
Adapter, Type N{f) to BNC(m) .................. HP 1250-0077
Test Cable, SMC(f) to BNC(m) .................. HP 11592-60001

Adjustment Procedure

1.  Press the following analyzer keys:
(wait for preset to complete)

2.  Set the signal generator to output a 321.3-MHz, -35 dBm, CW signal.

3. Remove the W15 blue cable from the second IF BPF input, A10J1. Connect the
signal generator through the test cable to A10J1, as shown in Figure 2-3.

4.  Adjust bandpass filter capacitors A10C1, A10C2, and A10C3 on the second IF

assembly fully counter-clockwise. Press and adjust the RPG as nec-
essary for an on-screen display.

5.  Adjust the A10C1 for maximum signal amplitude. Make final adjustments by

pressing the analyzer [LINEAR] keys. Use the setting
to keep the signal on the top half of display.

6. Adjust the A10C3 for maximum signal amplitucie. There may be a double peak;
tune past the first peak to the second peak. The displayed signal will peak, fall
off, and then peak again.

7. Repeat Steps 5 and 6, adjusting the A10C1 and A10C3 for maximum amplitude.

8.  Adjust the A10C2 for maximum signal amplitude. There may be a double peak;
tune to the second peak. Reduce the signal generator input level to keep the sig-
nal on the display.
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. Note: The value of the A10L2 is set at the factory. Its adjustment has very littie effect
( on the signal or performance of the analyzer. In turn, A10L2 doesn’t require adjust-
ment since the position of its core is not critical.

HP 86840B
Signal Generator

To A1041

N

to B %;

HP 8580A Test Cable
Spectrum Anaiyzer

Figure 2-3. Second IF Bandpass and Bandpass Filter Adjustment

L)
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Step Gain Assembly IF Gain Adjustment

The IF gain (sensitivity) of the step gain assembly is adjusted by injecting a 21.4 MHz signal
at A15XA9, The Third Converter Assembly is removed and replaced with a special extender
board, used to inject the 21.4 MHz signal generator output.

Equipment
Signal Generator . .........c. et trerenn HP 8640B
PowerMeter . .. ........iciieetronnennn HP 436A
PowerSemsor ............0¢cc0iiiieenn.. HP 8482A
Adapter, Type N(m)toBNC(f) ............... HP 1250-0780
Adapter, Type N(f)toBNC(m) ............... HP 1250-0077
Adapter, BNC(f) to alligator clips (shortleads) ...... HP 8120-1292
BNC Cable, 120 cm (48 in) (2 required) .......... HP 10503A
Special Extender Board (w/51.1 ohm resistor) . . . . . . . HP 08505-60109

w/HP 0757-0394

Note: To make the special extender board, solder a 51.1 ohm resistor from pin 1 (GND) to
pin § of a standard extender board, HP Part Number 08508-60109. Leave the resistor leads
long enough for easy connection of clip leads.

Adjustment Procedure

1.  Press the following analyzer keys:
(PRESET)
EPAN @ [Hy

SWEEP/BW [RES BW] (3 @KH=%
[CAD [CORRECT OFFfon] /)F i
[MARKER NORMAL] - -

2.  Connect the output of the HP 8640B through adapters to the HP 8482A power sensor.
Adjust the power for -11 dBm.

3.  Remove the A9 assembly and insert the special extender board. Connect the output of
the HP 8640A across the 51.1 ohm resistor on the extender board using the
BNC-to-clip-lead adapter. The red lead (center conductor) should be connected to
extender board pin 5, and the black lead should be connected to pin 1. Ensure that the
cable is run straight up at least 10 inches from the extender board to avoid pickup of

unwanted signals.
Lk
4 ° ‘é)ptthe signal generator frequency for peak amplitude on the CRT display
5.  Adjust the A12R4 gain (overall IF gain) adjustment for marker level of 0 dBm.

6. Remove the special extender board and replace the A9 assembly, Perform CAL AMP
routine.

2-10
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HP 8640B
Signal Generator

HP 436A
Power Meter

0000 Q'®

RF QUTPUT

R

to BNC)

Sl

HP 08505-50109
Adapter Extender Board
{Black tead to Pin 1
Red Lead to Pin §)

1 L)

Extendar Board—-H ﬂ_
with 51,10 Resistor T
in A9 Position '

51.10Q
Reslstor

HP 8580A
Spactrum Analyzer

Figure 2-4, Step Gain Assembly RF Gain Adjustment Test Setup


https://www.manualsplus.com/

Adjustments

Step Amplifier Gain Adjustments

Amplifier gain steps of {0 dB, 20 dB, and 40 dB are adjusted.

Equipment
Signal Generator .......cooiine i it iioiennann. HP 8640B
Power Meter ... .ot it it HP 436A
POWEr SENSOr .. ouviiriiir ittt inrnaraa HP 8482A
10-dB Step Attenuator ........coivviiiineeanans HP 355D-HS82
Adapter, Type N(m) to BNC(f) .................. HP 1250-0780
Test Cable, SMC(f) to BNC(m) .................. HP 11592-60001
Adapter, SMC(m) to SMC(m) ................ ... HP 1250-0827
BNC Cable, 120 cm (48 in) (2 required) .......... HP 10503A

Adjustment Procedure

2 W

Plcrjalolofus

2-12

Press the following analyzer keys:
(PRESET) (wait for preset to complete)

(PEAK SEARCH ] [NEXT PEAK] Dﬁ
(SIGNAL_TRACK) ]1 [/f

(D (@) (MHz) (7

(Sweepiew ) (RES BW] (1) (W) M

(SweepBw ) [VID BW] (1) (MHz]

(AMPLITUE ) [LOG dB/DIV] (1) (eerv)”

Connect the equipment as shown in Figure 2-5. Set the signal generator to output

a 321.3-MHz, -14 dBm, CW signal. Connect the signal generator to one side of
a 10-dB step attenuator.

Disconnect cable W16 from the ASJ1. Connect the other side of the 10-dB step
attenuator to the ASJ1 using the test cable.

Tune the signal generator frequency for peak amplitude on the display (near
321.3 MHz). Adjust the signal generator output level for a signal level of 10
dBm on the analyzer display.

Set the step attenuator to 10 dB and press the following analyzer keys:

(@wPLrTEE) (1) () (o),

Adjust the A12R19 10 dB adjustment for a signal level of -20 dBm on the ana-
lyzer display.

Set the step attenuator to 20 dB and press the following analyzer keys:

(AMPLITURE) (2) (0) (-9Bm),
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8.  Adjust the A12R2 20 dB adjustment for a signal level of -30 dBm on the ana-

[/\ | lyzer display.

Test Cable

HP 8840B
Signal Ganerator

0PRO Q'@

RF QUTPUT

Adaptar

HP35S5C/355D (N Type g

10-d8 Calibrated to BNC)
Step Attenuator

o d

ASJ1

HP 8580A
Spectrum Analyzer

HP43GA
Power Meter

HP8482A
SENSOR

Figure 2-5. Step Amplifier Gain Adjustment Test Setup

9.  Set the step attenuator to 40 dB and press the following analyzer keys:

(APLITUoE ) () (2) (FBm),

Note: Increasing the amount of video filtering might help reduce noise. Set the
video filter so noise is reduced but the signal amplitude remains unchanged.

10. Adjust the A12R1 40-dB adjustment for a signal level of -50 dBm on the ana-

lyzer display.

11. Check the REF level settings from 0 to -50 dBm, as shown in Table 2-2.

12. Disconnect the step attenuator and reconnect cable W16 to the A9J1.

2-13
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Table 2-2. Reference Level Control Check

Reference level

Attenuator Setting

(dBm) (dB) Reference Deviation
0 0 Ref. mV
=10 10 == 0.5 Division
~20 20 & 0.5 Division
=30 30 < 0.5 Division
40 40 =+ 0.5 Division
-50 50 4= 0.5 Division

2-14
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Log Amplifier Log and Linear Adjustment

Step attenuators are used to change, in calibrated steps, the input signal level of the
spectrum analyzer, The AUX VIDEQ output on the rear panel is monitored, and
adjustments are performed to calibrate the Log Amplifier Assembly Al4.

Equipment
SignalGenerator .......... 0ttt iannnn HP 8640B
Digital Voltmeter .. .......¢ccv0 vt teeennn HP 3456A
10dBStep Attenuator . .. ..o i i ettt HP 355D-H82
1dBStepAftenuator . ... .....0 0000 eaenn HP 355C-H80
Adapter, Type N(m)toBNC(f) ............... HP 1250-0780
Test Cable, SMC(f) to BNC(m) .. ... et e HP 11592-60001
Cable Assembly, Banana Plug to AlligatorClip ...... HP 11102A
BNC Cable, 120 cm (48in) (2required) .......... HP 10503A
BNCCable,20em(9in) ....... 0 0vv v HP 10502A

Adjustment Procedure

1.  Set the digital voltmeter as follows:
Range . ... v v it rt ittt s oetonnvnns 10
Function .........0 00ttt ienrtanennn DCVOLTS
B 5 INTERNAL
Math ........ . i ii i iaeennn OFF
AutoCal ,........ .. it ON

2.  Press the following analyzer keys:

[PRESET)

S 2 @ By

[CORRECT OFF] [MORE] [CAL FLATNESS] [STP GAIN ZERQ]
(TRACE A} [CLEAR WRITE A]

(kiz)

/BW) [RES BW] @) @ (kFg)

@ @ [=dBm) [LINEAR]

2-18
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2-16

AUX
VIDEQ A1 HP 3455A

Digital Voltmeter

aopnooooD
aoaoon °°

N,
=)
aogooaoo ooo

HP 8590A
Spectrum Analyzer HP 8640B

Signal Generator

Tast Cable

o O O

RF OQUTPUT

HP 356C/355D HP 355C/356D fh‘?’ tar
1-dB Callerated 10-dB Calibrated to BNE?
Step Attsnuator Step Attanuator

I I

Figure 2-6. Log Amplifier Log and Linear Adjustment

Connect the equipment as shown in Figure 2-6. Set the 1-dB step attenuator to
10 dB. Set the signal generator frequency to 321.3 MHz and the output level to
-13 dBm. Remove the W16 (red cable) from the A9J1. Connect the signal gen-
erator output through the step attenuators and the test cable to the A9J1.

Tune the signal generator frequency for maximum signal amplitude on the dis-
play, with the 10-dB step attenuator set to 0 dB. It may be necessary to reduce
the signal generator output level slightly.

Disconnect the signal generator output from the step attenuator. Measure the off-
set at the AUX VIDEO output on the rear panel and record for later reference:
mV. :

Connect the signal generator to the step attenuator and adjust the signal generator
fine-tune control to peak the signal on the analyzer display.

Adjust the signal generator output level for DVM reading (& 1.0 mV) of 1000
mV plus the offset recorded in Step 5, as measured at the AUX VIDEO output
on the rear panel.

Press the following analyzer keys:

(AMPLIGE ) [LOG dB/DIV] () (8) (376N,

Set the 10-dB step attenuator to 0 dB and adjust the A14R23 slope for a DVM
reading (£ 1 mV) of 1000 mV plus the offset recorded in Step 5, as measured at
the AUX VIDEO output on the rear panel.


https://www.manualsplus.com/

L/

Adjustments

10.

11.
12.

14,
15.

16.

17.
18.

Set the 10 dB step attenuator to 60 dB and adjust the A14R10 offset for the DVM
reading (+ 1 mV) of 250 mV plus the offset recorded in Step 5, as measured at the
AUX VIDEO output on the rear panel.

Repeat Steps 9 and 10 until no further adjustment is necessary.
Set the 10 dB step attenuator to 30 dB and adjust the A14R23 slope for a DVM

reading (=1 mV) of 625 mV plus the offset recorded in Step 5, as measured at the
AUX VIDEO output on the rear panel.

Set the 10 dB attenuator to 0 dB and adjust the A14R69 -30 dB foraDVM (=1 mV) of
1000 mV plus the offset recorded in Step 5, as measured at the AUX VIDEOQ output
on the rear panel.

Repeat Steps 12 and 13 until no further adjustment is necessary.

Set the 10 dB step attenuator to 10 dB and adjust the A14R23 slope for a DVM
reading of 875 mV =1 Mv plus the offset recorded in Step 5, as measured at the AUX
VIDEO output on the rear panel.

Set the 10 dB step attenuator to 0 dB.and adjust the A14R39 -10 dB for a DVM
reading (+ 1 mV) of 1000 mV plus the offset recorded in Step 5, as measured at the
AUX VIDEO output on the rear panel.

Repeat Steps 15 and 16 until no further adjustment is necessary.

Repeat Steps 9 through 16 until the limits in Table 2-3 are met.

Table 2-3. Log Fidelity Check

Attenuator Setting (dB) DVM Reading*

Ref: 1000 =1 mV
875 £3mV
750 £4 mV
625 x4 mV
500 £5mV
375 =6 mV
250 =7 mV
125 28 mV

328888

* plus offset

2-17
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Linear Qutput and Step Gain
19. Press the following analyzer keys:
(AMPLITUDE) (3 (-dBm)
[LINEAR]
20. Setthe 10dB step attenuator to 0 dB and adjust the A14R34 LIN for a DVM reading

21.

(£1mV) of 1000 mV plus the offset recorded in Step 5, as measured at the AUX
VIDEO output on the rear panel.

Make the adjustments indicated in Table 2-4.

Table 2-4. Linear Gain Adjustments.

Step Reference
Adjustment (dB) (dBm) DVM Reading*
Al14R34 0 -50 Ref; 1600 =1 mV
Al4R33 - 10 60 1000 £5mV
Al4R30 20 =70 1000 =5 mV
Al4R27 30 -80 1000 =5 mV
None 40 00 1000 30 mV

*1000 mV plus offset from Step 5

2-18
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(™ Crystal and LC Bandwidth Filter Adjustments

The crystal and LC bandwidth filter circuits are adjusted for symmetry, center fre-
quency, and peak amplitude. Checking the 3-dB bandwidths also verifies correct opera-
tion of the bandwidth control circuitry on Analog Interface Assembly A7.

Equipment
Crystal Shorts (3 required) ...................... See Figure 2-7
BNC Cable, 120 cm (48in) ..........covnuvnn.. HP 10503A

Additional Equipment for Option 001
BNC Cable, 30cm (12 in), 75-ohm ............... HP 11652-60012

Note: A crystal short (Figure 2-7) consists of a .01-pF capacitor (HP Part Number
0160-0161) and a 90.9-ohm resistor (HP Part Number 0757-0400) connected in series.
Two square-terminal connectors (HP Part Number 0362-0265) are used to connect the
crystal shorts across the test points.

( - ' CAPACITOR RESISTOR

{

TERMINAL CONNECTORS

Figure 2-7. Crystal Short Configuration

-

2-19
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Procedure Lo vt Ser 5_g

1.

Press the following analyzer keys:
(wait for preset to complete)

elula
(PEAK SEARCH) [NEXT PK RIGHT]
(SIGNAL TRACK) :

(EPAN) (2) (Wirz)
(sweepiBw) [RES BW] (1) (MHz)
(AMPLITUDE ) [ATTEN] (0) (28)

(aPLITUGE ) £7) (3) (-a8m)

[MARKERS OFF]

Crystal Alignment

2.

3
4.
5

Connect the equipment as shown in Figure 2-8.

Press the menu (1) [3 dB points].
Check that the signal is 1 MHz £200 kHz.

Press the following analyzer keys:
[MARKERS OFF]

&) (@ (k=)

[REs BW] (1) (0] (kH2)
Press menu (1) [3 dB points]

HP 8590A
Spectrum Analyzer

CAL CUTPUT RF INPUT

Figure 2-8. Crystal and LC Bandwidth Filter Adjustments
Check that the signal is 10 kHz +2 kHz wide at the 3-dB points.

Press the following analyzer keys:
[MARKERS OFF]

(2) (0] (o) (ttz)

Res W] (3) (@ (&)
,quuwpr;_, LM e L

VNS PLH Y UiTs  dibm

2-20 LMK EA7 T Fib TEAT S
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8. Press the analyzer key and use the RPG to center the signal.

9.  Press the analyzer key and use the RPG to place the signal at the
sixth graticule line. /7~ [ Oi%

Note: A nonmetallic tuning tool is required for adjustments on the A1l and A13
bandwidth filter assemblies.

10. Connect the crystal shorts (through cover access holes) across the following pairs
of adjustment points: A13TP1/TP2, A11TP1/TP2, and A11TP4/TP5.

Note: Keep the crystal spike centered during adjustment. The SYM and CTR ad-
justments for each crystal interact.

11. Press and use the RPG to center the bandpass spike (Figure 2-9) on
the analyzer display.

12. Adjust the A13C54 CTR for minimum signal amplitude. Then adjust the A13C38
SYM and A13C54 CTR for a centered and symmetrical bandpass, as shown in

Figure 2-9.
f { CHECK CENTERING
RN
P 5 Ll S
yd f ‘\ S s A
Fa A A N e il
7 - .
Fy EEK \\\ T N eent 1it

f1+7f 42 ) /

CHECK SYMMETRY

Figure 2-9. Adjusting Crystal Symmetry and Crystal Centering

13. Remove the crystal short from the A13TP1/TP2 and connect it across the
Al13TP4/TPS.

14. Adjust the A13C25 CTR for minimum signal amplitude. Then adjust the A13C15
SYM and A13C25 CTR for a centered and symmetrical bandpass.

2-21


https://www.manualsplus.com/

Adjustments

15. Remove the crystal short from the A11TP4/TP5 and connect it across the
Al13TP1/TP2.

16. Adjust the A11C54 CTR for minimum signal amplitude. Then adjust the A11C38
SYM and A11C54 CTR for a centered and symmetrical bandpass.

17. Remove the crystal short from the A11TP1/TP2 and connect it across the
A11TP4/TPS. : )

18. Adjust the A11C25 CTR minimum signal amplitude. Then adjust the A11C15
SYM and A11C25 CTR for a centered and symmetrical bandpass.

19. Remove the crystal shorts.
20. Press the following analyzer keys:

(SPAN) (8) (0) (kke)
(sweeprew ) [REs Bw] () (©) ()

8
MArRLEY

21. Press the analyzer key and use the RPG to center the signal on the
display.

22. Press the [RES BW] keys and switch between 30~kHz and 10-kHz
resolution bandwidths, and back, several times. Verify that the signal shift does
not exceed 3 kHz (0.6 division). If the signal shift is out of tolerance, repeat
Steps 11 through 24.

LC Alignment

23. Press the following analyzer keys:
[RES BwW] (D) (@) (@ ()

(SPAN) (7) (MHz)

Referrinbg to the Analog Interface Assembly A7 schematic shown in Figure 5-15,
jumper the BW7 line to +15 V.

Note: When Bandwidth Filter Assemblies A11 and A13 are installed with covers
in place, midget copper alligator clips (HP Part Number 1400- 0483) can be used
to short test points to the cover.

24. Perform preliminary LC filter adjustments as follows:

Note: It might be necessary to press the analyzer key to set the REF
level to obtain an on-screen display during the following adjustment.

a. Remove the Al3 cover and install A13 on an extender board.
b.  Short the following adjustment points to ground: A13TP6, A11TP3, and
A11TP6. This widens all but one pole of the LC filters.

2-22
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25.

26.

27.

28.

29.

30.

31.

c. Center the signal on the analyzer display using the control key
and the RPG. Adjust the A13C73 for minimum signal amplitude.

d. Disconnect the short from the A13TP6 and short the A13TP3 to ground.

e.  Adjust the A13C74 for minimum signal amplitude.

f.  Reinstall the A13 and its cover. Disconnect the short from the A11TP3. Re-
move the cover from Assembly A1l and install the A11 on the extender
board.-

g.  Short the A13TP6 to ground.

h. Adjust the A11C73 for minimum signal amplitude.

i.  Disconnect the short from A11TP6 and short the A11TP3 to ground.

j-  Adjust the A11C74 for minimum signal amplitude.

k.. Disconnect the shorts from the adjustment points and reinstall the A1l and

its cover.

Short the A11TP3, A11TP6, and A13TP3 to ground. Press the following analyzer
keys:

(SWEEP/BW ) [RES BW] .—“ (@O 0x)

G (D) (@) (9] (i) - -

Center the s1g':llal on the analyzer dxsplay using the  FREQUENCY) key and the
RPG. Adjust the A13C45F LC CTR for symmetrical bandpass on the display. Use
the RPG to keep the crystal spike centered.

Move the short from the A13TP3 to the A13TP6. Leave the other shorts in place.
Center the signal on the analyzer display with the RPG. Adjust the A13C23 LC
CTR for symmetrical bandpass on the display, keeping the crystal spike centered.

Move the short from the A11TP6 to the A11TP3. Leave the other shorts in place.
Center the signal on the display with the RPG. Adjust the A11C45 LC CTR for
symmetrical bandpass on the display, keeping the crystal spike centered.

Move the short from the A11TP3 to the A11TP6. Leave the other shorts in place.
Center the signal on the display with the RPG. Adjust the A11C23 LC CIR for
symmetrical bandpass on the display, keeping the crystal spike centered.

Disconnect the shorts from the A11TP6, A13TP3, A13TP§, and from ground.
Ground the BW7 control line at Analog Interface Assembly A7, connector J6,
pin 2.

Press the following analyzer keys:
[RES BW] (3] (@) (kz)
(1) (@) (9 (kHz]

Press the (FREQUENCY) key and center the signal on the display using the RPG. Then
press the following analyzer keys:

(sweeriew ) [RES BW] (D) () (@) (kHz)

2-23
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Note where the signal crosses the center vertical graticule line on the analyzer display.

32. Adjust the A11C23, A11C45, A13C23, and A13C45 in succession, so that the
amplitude of the signal is peaked where it crosses the center line on the display.
Repeat Step 33 between adjustments, as necessary.

33. Repeat Steps 33 and 34 until the 30-kHz and 100-kHz bandwidths are centered
' with each other. If the signal shift between the 30-kHz and 100-kHz bandwidths
is greater than 10 kHz (one division), repeat steps 25 through 34.

Bandwidth Amplitude
34. Press the following analyzer keys:

(sweerisW) [RES BW] (1) (8) (0) (Hz)
EFaN) () (M)

Referring to the Analog Interface Assembly A7 schematic shown in Figure 5-10,
jumper the BW7 control line at connector J6, pin 2, to +15 Vdc.(A 736 Piv o

35. Short the A11TP3, A11TP6, A13TP3, and A13TP6 to ground.

36. Press the following analyzer keys:

ezm @ (tHz)
TAM fu TUDE
37. at seven divisions on the analyzer display using the

mkeyandmem

38. Remove the shorts from the A13TP3 and A13TP6, and center the signal with the
RPG. Adjust the A13R26 LC for a signal amplitude of seven divisions.

39. Remove the short from the A11TP3 and A11TP6. Adjust the A11R26 LC for a
signal amplitude of seven divisions.

40. Repeat Steps 37 through 41 until no further adjustment is necessary.
41. Adjust the A11R31 and A13R31 XTL fully counterclockwise.

42. Press the following analyzer kz%s:

(EweEPiew) [RES BW] (1)
& &) (0 (=)

Press the key and center the signal with the RPG. Adjust the
Al11R31 XTL and A13R31 XTL equally for a signal amplitude of seven divisions.
Each potentiometer should be adjusted to accomplish half the necessary increase
in signal amplitude.

43. Remove the jumper from the BW?7 line on Analog Interface Assembly A7.
44. Press the following analyzer keys:

2-24
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45,

46.

47.

(SweEPiEW) [RES BW] (3) (MR

(SPAN) (6) (MHz)

Press the analyzer key and use the RPG to center the signal on the

display. Press the key and use the RPG to set the displayed ampli-
tude of the sighal to seven divisions.

Press the analyzer [RES BW] keys, and then step down from 3 MHz
to 300 kHz using the down arrow key. Variation in signal amplitude should be

less than + 0.4 dB.

Press the following analyzer keys:
[REs Bw] (1] (0] (0) (iHz)
(@) (0] (wrz)

Press the analyzer [RES BW] keys, and then step down from 100
kHz to 1 kHz using the down arrow key. Variation in signal amplitude should no
less than < 0.7 dB from the seventh division display reference.

Repeat Steps 36 through 48 until the varijation in signal amplitude is within limits.
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3-dB Bandwidth Check

Center frequency, 'amplitude, and 3—dB bandwidths of the resolution BW filters are
controlled by the processor through the A7 Analog Interface Assembly. The 3-dB
bandwidths are not specified, but nominal tolerances are included for purposes of

checking the BW’s operatlon and ensuring correct operation of the built-in CAL
routines.

Equipment

BNC Cable, 120 cm (48 in) (2 required) .......... HP 10503A
Additional Equipment for Option 001

BNC Cable, 30 cm (12 in), 75-ohm .............. HP 11652-60012

Adjustment Procedure
1. Connect the analyzer CAL output to the RF input.

2.  Press the following analyzer keys:

(wait for preset to complete)
(PEAK SEARCH ] [NEXT PK RIGHT] (SIGNAL TRACK)

EFAN). () (MHz)
(AMPLITUGE ) (1) (0 (cdBm)
(sweer/aw ) [RES BW] (1) (MHz)
[viD BW] (1) (Wikz)

3.  Press the following analyzer keys:
menu (1] [3 dB POINTS]

The marker A readout should be 1 MHz +200 kHz.

4.,  Press the following analyzer keys:

M[RESBW]@@
(EPAN) (10) (WHz)

menu (1) {3 dB POINTS]
The marker A readout should be 3 MHz +600 kHz.

5. Press the following analyzer keys:

[RES BW] (3) (0] (0) (krz)
(EPAN) (1) (MHz)
menu (1) {3 dB POINTS]

The marker A readout should be 300 kHz +60 kHz.
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10.

Press the following analyzer keys:
(Sweeriew) [RES BW] (D) (@) (0 (&)
(3) (@) (@) (k=)

menu (1] [3 dB POINTS]

The marker A readout should be 100 kHz 420 kHz.
Press the following analyzer keys:

(SweepiBw ) [RES BW] (3) (0] (kHz)
(8PaN) (1) (@) (@) (kHz)
(TRACE A) [VIEW A]

menu (1) [3 dB POINTS]

The marker A readout should be 30 kHz +6 kHz.

Press the following analyzer keys:
[RES BwW] (1) (O (icHz)
(8) (@) (i)

[VIEEW A]

menu (1) [3 dB POINTS]

The marker A readout should be 10 kHz +2 kHz.

Press the following analyzer keys:

(SweEPiEW) [RES BW] (3) (KH2)
(SPAN) (2) (0] (kHz)
(TRACE A) [VIEW A]

menu (1) [3 dB POINTS]

The marker A readout should be 3 kHz 1600 Hz.

Press the following analyzer keys:

[RES BW] (1) (kHz) [vID BW] (1] (kHz)
(1) (@) (i)

[VIEW A]

menu (1) {3 dB POINTS]

The marker A readout should be 1 kHz +200 Hz.
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10. Frequency Response

10. Frequency Response
Description

The frequency response (flatness) of the spectrum analyzer is measured with the corrections
off. The source is adjusted to place the displayed signal at the analyzer center horizontal
graticule line, i

The flatness data is then entered into the spectrum analyzer using the SWT{S,AL*

.

functions. The error corrections are stored in battery-backed on the A16
Processor/Video Assembly.
{Option 01: The 508 system is characterized before sta.mug the “quuency Response”
adjustment procedure.
Equipment
Test Equipment :
Synthesized Sweeper .........cooiiiiiiiiiii i HP 8340A/B
Measuring Receiver (used as a power meter) ..........c.eviveues.. HP 89024 f3en ok
v Frequency Synthesizer .........cc.iiiiiiminivinnvnnnnnnn feveann. HP 3335A
Power Sensor ......covviiiiiiiiiiiiiiiiiiiaian D HP 84824
Power Splitter ......coiviniiiiiniiiinininnnnnes v feevees HP 11667A
Adapters
Type Nf)to APC3.5(m) ovvrinniniiaiiiiaanaal ., fevaranes 1250-1745
Type N{m)to Type N(m) ..oiivnii i iiacieinenennns 1250-1475
Cables
BNC,122cm (480n.) ..o e . HP 10503A

Type N, 183 ¢m (T2in.) ...vvrvnrimiiiiiiiiiia i feeanan HP 11500A

‘Additional equipment for Option 001

POWEE Mebor . ..ouieeaerniaraceeeareararnansrnrnantonsnnnnns HP 436A
Power Sensor ........coviiiniiiiiiiiiiiii ittt arenee HP 84834
Cable, BNC, 120 cm (48in) 7580 .. ... it 5062-6452
Adapter, Type N{1) 750 to Type N(m) 50Q ................ foieeiean 1250-0597
Adapter, Type K(m) to BNC{m}, 750 .............. cerveas :i ........ 1250-1533

Procedure for System Characterization (Option 001 only) i
i. Zero and calibrate the HP 8902A and HP 8482A as described in the HP §9024 Operation

Manual,
2. Zero and calibrate the HP 436A and the HP &%Andaulbedmthe HPJ.?&A Operation
Manual.
3. Press INSTRUMENT PRESET on the HP 8340A/8. Set the HP 3340AIB controls as
follows:
CW eieeeeirnrnnnnens VOO SO - = . ;. - 2eele! 2
FREQSTEP .....cccuvvenrnnnn. P ity soMhe
POWERLEVEL ....ooivvvvrnevnriennnrvennoinesndiccccnnnnn. 5 dBm
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10. Freguency Response
1, Connect the equipment as shown in Figure 2-23.

SYNTHESITED SWIEPFER MEASURING RECELIVER

TYPE N CABLE ASSY

Figure 2-23. System Characterization Test Setup {Q‘ tion 001)

5. Adjust the HP 8340A/B POWER LEVEL for 0 dBm reading on she HP 8902A.

6. Record the HP 436A reading in Column 4 of Table 2-10, !ﬂuns jinto account the cal factors
of both the HP 8482A and the HP 8483A. Tude reedings o L /0 % 5O My - Rucerel

7. On the HP 8340A/B, press CW and STEP UP, to step through the mmalmng frequencies
listed in Table 2-10.

At each new frequency repeat steps 5 and 6 and enter each power aeasor cal factor into the
respective power meter. :
H
Adjustment Procedure

1. Zero and calibrate the HP 8902A and HP 84324 in log mode as dascnbed in the
HP 890%A Operation Manual.

2. Connect the equipment as shown in Figure 2-24.

2.48 Adustment Procedures

B L T1 % SR PP R
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JUL-15-1996 10:58 FROM T0 1577SE92  P.B4

10. Fregquency Response

SYNTHESI12ED SWELVER : ‘MEASURING RECE)VER

Figure 2-24, Froweyaespom?.eim

3. Press INSTRUMENT PRESET on the KP 8340A/B, Set the HP 8340A/B controls as

follows:
CW .oovneens e ee e v eniaenens 300 MHz
FREQ STEP «.uuiotvrreeenraereracnnnnriotasrsrassainsarnenss ST S© Aéa
POWERLEVEL .....ooooiuiutinininninrnnininrninennannenns -9dBm (-4 G- orf)

4. On the analyzer, press the following keys:

coMéa

J;mgrur vm’«ﬂ
it el m‘ )

5. Adjust the HP 8340A/B POWER LEVEL for a MKR-TRK mpumde reading of
~14dBm £0.1dB. (-/v Jbm A~ Op?. 00f)

6. Press RATIO mode or the HP 8302A.
7. Set the HP 8340A/B CW to ¢t-Mfly. /0 Mhe
8. Press the following analyzer keys:

D @D o s

q:uasmem Procedures  2-49
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JUL-15-1996 122580 FROM TO 15775693 P.ES

10. Freguency Response

10.

11'
12

13.

14.
15.
18,

17.

2.507" Adjustment Procedures

. Adjust the HP §340A POWER LEVEL for an analyzer MKR—TRK amplitude reading of

~14 dBm £0.1dB. (- v0 by S Opr. o0h)
RemndthepwerratiohemanclmCulumn2ofTable2-19ﬁor4&-M-Hc 70 Mba

HP 8902A Reading at-b MHs dB

Set, the HP 8340A/B CW to 7-dils. $¢ 2M4a
Press the following analyzer keys:

(FRESTERy) Ffway S© Mhe

Adjust the HP 8340A/B POWER LEVEL for an analyzer MKR-'@K amplitude reading
of 14 dBm 10.1dB. (- 10 olbm <o o}""o"g

Record the power ratio displayed on the HP $902A in Column 2 oi Table 2-10 for 78 MHz.
On the HP 8340A/8B, press CW and STEP UP. :

On the analyzer, press and {a) (step up), lo step thmugh the remaining
frequencies Usted in Columm 1 of Table 2-10. At each new frequenty repeat steps 13
through 15, entering the power sensor Cal Factor into the HP 8902A as indicated in
Column 3 of Table 2-10. /mefuole 710 Ahe /¥

quency Response Eror At 4 MHz
(sing a cable, connect the HP 3335A directly to the INPUT 561. lSee Figure 2-25.

svmg*ﬁ &E\‘EL

amw 8
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JUL-15-1996 10:58 FROM T0 15775693 P.B6

16. Fraguency Response

Notion 001 Using a 750 cable, connect the HP 3335A from the 750 OUTPUT to the
PUT 750 Set the HP 33354 50-75Q switch to the 758 poﬂtmn See Figure 2.25.)

e HP 32335A controls as follows:

B F RS B AR 4 RN EE A EAEaEEEESR RS R T RaAETEEEE TR AN kR

Whait for AUT0 ZOOM messay to disappear.

19. Adjust the HP 3335A AMPINTUDE until the MKR-TRK -14 dBm. This
corresponds to the amplitude 3¢ 41 MHz recorded ia step 10, the HP 3335A
amplitude here. P
HP 3335A AMPLITUDE setting (3 MHz) dBm

20. Set the HP 3335A FREQUENCY to )\MHz. -~

21. AUTO ZOOM on the 4 MHz signal by pressing the follnwmg analyzer keys:

4 MHz Amplit
24. Add the result

2 of Table 2-
Note For Option 001 only: Starting with the error at 41 MH:, add Colum) 3
(System Error) to Column 2 (Error Relative to 300 M Hz) and record
i result in Column B (Corrected Ervor Relative to 300 MH:z).

/ X

Adjusiment Pracedures  2-51
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JUL-15-1996 18:51 FROM T0 13775693 P.O7

ﬁ. Frequency Response
Entering Flatness Correction Data

25. Enter the pass code by pressing the following analyzer keys:

(FREQUENCY) —2001 (72

26. To access the Ratness correction menu, press the fdlomng analyier keys: -

@ (Ot I UAY VATS)
( o8n

s, ., g e

m (STurT rREG) O Mmha (STOP mam) 1500 Mhn (FREG STEr)SM

T s R

Note Perform the next step only if all the flatness correction data must be replaced
in mamory due to the repair or replacement of the Aiﬁ Processor/Video
6 assembly,

29. The frequency of the first data point, !HEB'MII:: wilt be displa.yeé in the active function
block of the analyzer display. €nder #he to Mhr Data

30. Use the DATA keys on the analyzer to enter the amplitude valud for 4 MHz from Columa
2 of Table 2-10 {Option 801: Columa 5), Frequency Response Edrors. Terminate the entry
with the (38) key. When entering negative amplitude values, p ede the numeric entry

with the (=) and (@8) keys or the {=g8) key.

Note The (Bk sP) ackspace) key may be used to correct iuy entry if the
terminator, (¢8} or (—¢8) key has nof been pressed. R.e-enter the data if the
i , terminator has been pressed. _

31. Press (&) (step up) and enter the data from Table 2-10, Colusn 2 (Option 001:
Column 5) for the next data point as described in step 29. -

32. Repeat step 30 for the remainisg flatness correction data points listed in Table 2-10.

2-52 Adpstment Procechres
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10. Frequency Response
Note At each point, verify that the frequency listed in the'active function block
corresponds to the frequency al which the data was taken. If these two
i frequencies do not correspond, press (&) (step up) or{¥) (step down) until

the proper frequency is displayed in the active functivn block. If some data is
incorrect after entering all of the data from Table 2-10, select the incorrect
data point using (&) (step up) or (3] (step down) and re-enter the proper data.

4
33. After all corrections have been input, @ store the

correction data in nonvolatile memory. The instrument will antomatically preset and
display CAL: DONE in the active function block of the analyzer.

mm Procedwes 2-53
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JUWL-15-1996 18:52 FROM

ot

15775693

P83

_' 10. Frequency Response
Table 2-10. Frequency Response Emors.

(MEs)

Colunm 2

to 300 MHz
(dB)

' Error Relative

Column 3

Sensor
CAL FACTOR
{GHz)

Colunm 4

{Opt 961}
System Errar
(dB)

- Columm %
" (Opt 001)
mtd Error
Reldiive to 300 M¥z

10 ==

Y o058~

——————
——m—reree——
—————————

N/A
0.03
0.1
0.1
0.1
0.3
0.3
0.3
03
0.3
0.3
0.3
03
0.3
0.3
1.0
10
L0
10
1.0
10
10
10
L0
1.0

N/A

1

;  (dB)

gl aeem s oa e b

Adjustment Procedures  2-55
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JU-15-1996 1B:52 FROM

TO 15775693
"m. Frequency Response ' .
Table 2-18. Frequency Hesponse Emrors. (cownued}
Coumn1] Columm? | Columms | Colmm4 | | Colamns
! {Opt 001}
Ervor Relative] Semsor | (Opt 801) | Corrected Error
Frequency| to 300 MHz {CAL PACTOR |System Brror | Relitive to 300 MHs
{MHz) (a8} {GH3) (dB) . (dB).

2929 1.0 f
bmoges | 10
prmgre | 19

2T 1.0 J—
st | 1.0
1 R 10 §
s N 10 {
1262 \T 10 f
1299 TR D /
1336 3 10 B i
1378 | 1.0
1410 10
1447 S

1521 I I SR

. —
1632 20 N |
1669 2.0 — I\
1706 20
1743 20
i 20 E
1817 2.0

2.56 Adjustment Procedires

P.16

TOTAL P.18
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CHAPTER 3

REPLACEABLE PARTS

Introduction

This chapter provides information for ordering replacement parts for the HP 8590A
Spectrum Analyzer. Table 3-1 includes a list of reference designations and a list of
abbreviations used in the parts list. Table 3-2 lists names and addtesses that corre-
spond to the manufacturer code numbers in the parts list. Table 3-3 lists the replace-
able parts in alphanumerical order by reference designation.

Replacement Parts Lists

Table 3-3, the list of replaceable parts is organized as follows:
1. Major assemblies and their part numbers
2.  Accessories supplied and their part numbers

3. IDlustrated parts breakdowns: Figures 3-1 through 3-5 show the major replaceable
mechanical parts of the analyzer

The following information is listed for each part:
1. The Hewlett-Packard part number
2. The part number check digit (CD)

3. The total quantity (Qty) in the instrument; this quantity is given only once, at the

first appearance of the part in the list
4.  The description of the part
5. A five-digit code indicating a typical manufacturer of the part

6. The manufacturer’s part number

Ordering Information

To order a part listed in the replaceable parts table, quote the Hewlett-Packard part
number (with check digit), indicate the quantity required, and address the order to the
nearest Hewlett-Packard office. The check digit will ensure accurate and timely proc-
essing of your order.

To order a part that is not listed in the replaceable parts table, include the instrument

model number, instrument serial number, the description and function of the part, and
the number of parts required. Address the order to the nearest Hewlett-Packard office.

3-1


https://www.manualsplus.com/

Replaceable Parts

Table 3-1. REFERENCE DESIGNATIONS AND ABBREVIATIONS (I OF 2)

. N voeneees Assembly
AT ....... ... Aftenuator, [sclator,

Limiter, Termination
B....... veessaraansa. Fan, Motor
BT ... iivvivavsarasss... Battery
Corennnnnns ieiessenss. Capacitor
CP......... cetasevsareds Coupler
CR..... ... Diode, Diode Thyristor,

Step Recovery Dicde, Varacior

DL......civsvveseess. Delay Line
DS...... Annunciator, Lamp,

Emil Diode ),

Signaling ce (Visible)

E..... Miscellaneous Electrical Part
A

A L., .. Across Flata, Acryllc, Air

(Dry Method), Ampere

ADJY........... Adjust, Adjustment

ANSI........... American National

Standards Institute

ASSY ... .. Assembly

AWG,........ American Wire Gage
B

BCD ........ Binary Coded Decimal

BD....iiii e Board, Bundle

BE-CU .......... Beryllium Copper

BNC ........... Type of Connector
BRG ........-.... Bearing, Bering
BRS ... cvevnannonnnnnnns .. Brass
BSC .oviviriinenennannns ... Basic
BTN ..ccviiiiininns vuee. . Button
C

C.iveinnns Capamumcc, Capacltoz,
CentsrT?gp et,
Compreulon

CCP.... Carbon Composition Plastic

CD ......... Cadmium, Card, Cord
CER ...... tesresernees.. Coramic
CHAR ,..cineirnienans . Character,
Chmctu‘isﬂc. Charcoal
CMOS...... . Complemenizry Metal
Oxide Semiconductor

CNDCT .... Conducting, Conductive
Conductivity, Conductor

CONT ........ Contact, Continuous,
Control, Controller

CONV . oviiinanan « v+ o+ Converter
CPRSN ........... «+. Compression
CUP-PT .......... «+... Cup Point

CW ... Clockwise, Continuous Wave

3-2

REFERENCE DESIGNATIONS

) 2 Fuse
FL i iieiennnens Filter
HY ... iiiiiavnsnnans . Clrculator

J +iivavserss.. Electrical Connector
(Stationary Portion), Jack

Koiiriiiiiiiiiencaaes Relay
. . Cofl, Inductor
., cievansnses Meter

MP . Miscellaneous Mechanical Part
P...oooowes... Blectrical Connector
{Movable Portion), Plug

Q....... Silicon Controiled Rectifier
(SCR), Transistor,
] Trlode Thyristor

ABBREVIATIONS

D

D.o........ Deep, Depletion, Depth,
Diameter, Direct Current
DA . iiieisirarans Darlington
DAP-GL . .... Diallyl Phthalate Glasa
DBL ... i + ..+ Double
DCDR ..cvvsvvansasonnans Decoder
DEG ..vvevrevievervnnnens Degree

D-HOLE .......... D-Shaped Hole

DIA . irei it tincnannnans Diameter
DIF ......... Dual In-Line Package
DIP-SLDR .......ss.... Dip Solder
D-MODE ....... .. Depletion Mode
DO ...... Package Type Designation

........ Deep, D , Diametric
Dp sep, Depth et

DPAT .... Double Pole Three Throw
DPDT ... Double Pole Doubls Throw
DWL........ teiriraeerrss Dowel

E

2 . B-Ring
EXT ...... .+ . Extended, Extepsion,
External, Extinguish

F

ahrenheil Farad, Fama.le,
Resistor},

requency

... Carbon Fﬂmeompositlon.

Edge of Cutoff Frequency, Face

FDTHRY ......0u.-. Feed Through

Cheeerenensnanenans .» Female

Fooo.

FC..

RT............ « v 5414+, Thermistor
- J Switch
T.iiennenns . .- Transformer
4 - S «+. Terminal Board
TC iiieiiiiaaanns Thermocouple
¥ o exavasss Test Point
U.... Integrated Circuit, Microcircuit
Voo iiievereiinonnnna Electron Tube
VR ..... Breakdown Diode {Zener),
Veltage Regulator
W oo, ++va.. Cable, Wire, Jumper
X o itciasrnanasaen vearas Socket
Y ..o..... Crystal Unlt {Piezoelectric,
Quartz)
Z...... Tuned Cavity, Tuned Cireuit
FT ........ Current Gain Bandwidth
Product (Transition Frequency),
Feet, Foot
FXD ,........ tesssssnersss Fixed
G
GEN ........... General, Generator
GP......... General Purpose, Group
H
= . Henry, High
HDW ........civerse04.. Hardware
HEX ...... Hexadecimnal, Hexagon,
Hexagonal
HLCL ... aaeee et Helical
HP ..... Hewlstt-Packard Company,
High Pass
1
IC (iviiveaininns Collector Current,

Integrated Cireuit
ID ... Identification, Inside Diameter

IF i iiaa. Forward Current,
Intermediate Frequency
IN....ovovveuns veassranaares. Inch
INCL .....eovvnvvnnnn .. Including
INT ..... Integral, Intensity, Internal
J
JFET ........ Junction Field Effect
Transistor
JFET ......... Junction Field Effect
Transistor
K
K ..... Kelvin, Key, Kilo, Potassium
KNRLD .....iiciarenanas Knurled

KVDL ..., Kilovolts Direct Current
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Replaceable Parts

Table 3-1. REFERENCE DESIGNATIONS AND ABBREVIATIONS (2 OF 2)

L

LED ......... Light Emitting Diode
LG-............--.- Lensulv Long
LIN............. Linear, Linearity
LKG +et+sssee... Leakage, Locking

Luminous

M ....... Male, Maxiomm, Moega,
Mil, Miili, Mode

MACH ................ Machined
MC ... Molded Carbon Compeoesition
MET ............ Metal, Metallized
MHZ..................Megahem
MINTR................ Miniature
MIT ... .. i itiue... Miter
MLD ............,. Mold, Molded
MM.......... Magnetized Material,
Millimeter

MOM ................ Momentary
MTG............ ..., Mounting
MTLC................... Metallic
MW, . . e Milljwatt

NM ....... Nanometer, Nonmetallic
NQ ....... Normally Open, Number
NOM .................. Nominsal
NEN ............ Negative Positive

Negative (Transistor)
NS ...... Nanosecond, INon-Shorting

Nose

.. Nylon (Polyamide)

oP Al\.dP ..... Operational Amplifier
OPT ..... Optical, Option, Optional

|

PA . ... Plcoampere, Power Amplifier
PAN-HD ........... ++. Pan Head
PAR ...... Parallel, Parity

R

PB ....... Lead (Metal), Pushbutton
PC...... seaarena. .. Printed Cireuit
PCE ......... Printed Clreuit Board
P-CHAN .. . «. P-Channel
FD......... Pad, Power Digsipation
PF ........ Picofarad, Power Factor

LI I I

PNP .....

Panel
Positive Negative Positive
(Trans

LI I I R

vree.. Polyester
POT ............... Potentiometer
POZI.............. Pozidriv Recess
PREC .................. Precision
PRP.......vv..... Purple, Purpose
PSTN ...............c...... Piston
PT ......... Part, Point, Pulse Time
PW .................. Pulse Width

Q... Figure of Merit

R......... Ran » Red, Reslstance,

g:ﬁnor. Right, Ring
REF ................... Reference
RES ........... Resistance, Resistor
*e+-=use.... Radio Frequency
RGD ....oiviiinnnnnnnnns Rigid
BND .....oiviviiannn, .. Round
RVT ............... Rivet, Riveted

S

SAWR ..... Surface Acoustlc Wave
Resonator

SEG cevereriisnaaaes. ... Segment
SGL............i0iiiil. .. Single
SI ............ Sflicon, Square Inch
SL......c....iviive.. Slide, Slow
SLT................. Slot, Slotted
SMA ........ Sugbminiature, A Type
(Threaded Connector)
+++ Subministure, B Type
{Slip-On Connectfor)
SMC ...... +. Subminiature, C Type
(Threaded Connector)

SPCG .......cvvvvnnnnn .- Spacing
SFDT .... Single Pole Double Throw
SPST ...... Single Pole Single Throw

SQ....... P, ++. Square

SBM .....

b Stainless Steel
Ceeirasiaaan.. Slee]
tvrens s Subminiature

B Teeth, Temperature,
Thickness, Time, Timed,

Tooth, Typical

TA ....... +« Ambient Temperature,
Tantalum

TC ........ Temperature Coefficient
THD ........ v+s Thread, Threaded
TO ...... Package Type Designation
TPG terrecsiiennesiae... Tapping
TR-HD ............... Trss Head
TRMR ................. Trimmer
TRN ..o iiiinans., Turn, Turns
. «:sa+. Torsion

UCD ............... Microcandsia
UF....... tieessusnas. Microfarad
L5 . S Microhenry
UL ....... Microliter, Underwriters’

Laboratories, Inc.
UNHDND ............ Unhardened

v

V ... Variable, Violet, Valt, Voltage
VAC ... Vacuum, Vols, Alternating
Current

VAR .........0eiinvsn. .. Vadiable
VDC ......... Volts, Direct Curreni

w

Watt, Watta;e, ‘White,

Wide, Width
WISW ... .- With Switch
WW ...l ol Wire Wound

W

X ..... By (Used With Dimensions),
Reactancs

Y
YIG........... Yttrium-~Iron-Garnet
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Replaceable Parts

Table 3-2. Manufacturers Code List

Chgge Manufacturer Name Address Zip Code
84013 HITACH AMERICA LTD SUNNYVALE CA 94086
S4119 TOKYO HATSODLNI CO LTD TOKYQ JP
84307 SCHAFFNER AG LUTERBACH sw
00000 ANY SATISFACTORY SUPPUER
0778 AMP ING HARRISBURG PA 17111
o121 ALLEN-BRADLEY CO INS EL PASO ™ TeR3E
01205 TEXAS INSTRUMENTS NG DALLAS TX 752685
K D | PYROFEM CORP WHIPPANY M ares
04713 MOTOROLA ING SEMI-COND PROD AZ B5008
[+ ... PAECISION MOMOLITHICE INC BAMNTA CLARA CA B5050
07283 FAIRCHILD CORP MOUNTAIN VIEW CA S4042
10899 EASTERAN AR DEVICES INC GREAT NECK NY 11021
11045 AM CABTLE & CO NG FRANKIEIN PARK v 50191
11208 CTa CORP BEANE DIV BERMNE N 48711
13808 EPRAGLE ELECTRIC S8EMICON DIV CONCORD NH 03301
18209 CORANING ELECTRONICS RALEIGH NC 27804
17858 BILICOMN INC SANTA CLARA CA 95054
1878 VOLTRONICS CORP MNJ 07938
19701 MEPCQ/CENTRALAB INC WEST PALM BEACH FL 33407
amezxy ROHM CORP RYINE Ch 82718
24355 ANALOG DEVICES NG NORWOQOD MA, Q2082
24548 CORMNING ELECTROMNICEH SANTA CLARA, CA 85050
27014 MNATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 85052
28480 HEWLETT-PACKARD CO CORPORATE HQ PALD ALTQ CA 04304
aL585 RCA CORP SOLID STATE DIV SOMERVILLE N
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA, 4808
34344 MOTOROLA INC FRANKLIN PARK R 80131
34371 HARRIS CORP . MELBOLIANE FL az2a01
4049 INTEL CORP SANTA CLARA CA S6054
aA7042 MALLORY P R AND O INC LANAPOLIS IN 46206
4ANBI2 ETRI INC MONROE NC 28110
51833 FLUOROCARBON CO THE SUNNYVALE (=7
52783 STETTNER ELECTRACNICS NG CHATTANGOQA TN 47421
58200 SPRAGUE ELECTRIC GO NORTH ADAMS MA, 01247
72138 ELECTRO MOTIVE CORFP FLORENCE 8C oaz2e
2082 ERIE TECHNOLOQGICAL PRCDUCTSE ING ERIE PA 18512
Ta13a8 BECKMAN INDUSTRIAL CORP FULLERTOMN CA
TI809 J F D ELECTROMICS CORP BROOCKLYN NY 11219
TAGTO EF JOMNSON CO WASECA, MN 58093
7H180 LLINGIB TOOL WORKS INC SHAKEPROOF ELGIN [N 0128
84411 TRW CAPACITOR DIV OQALLALA ME 6@153
BN1TY UNITRODE CORP LEXINGTOMN MA, n2173
91837 DALE ELECTRONICS ING EL PASO ™ 7RRAS

3-4
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REF'
DESIG.

Al
A131
A1J2
A133
A1MP1
A2
A2m7 (
A3

Ad
Al
Ad32
A4J33
Adla
A5

Aspy
AG
AGA1
A7

AS

A9
A9

AlD

Al2
Al3
Al4

AlS

Al7
AlS

Atg

o

A

&
¢

HF PART
NUMBER

8850~-60004
1252-10865
1261-7678
1281-7678
08590-20004
B062-6404
085000000
0955-0453
08590-60047
1250-1796
1250-1796
1250-179¢&
1260-1796
08590-60048
PEESE - bre Yy
0955-0454
08%590-60029
0gs90-60001
0950-1819

08590-60073
08590—600?8

08590-60055
08590-60050
08590-6003%
08590-60050
08590-60075
08590-60003
08590-60002
8590-60070
08590-60068

08590-60018
oG L0l

DESCRIPTION

KEYBOARD BOARD ASSEMBLY

CONNECTOR,
CONNECTOR,
CONNECTOR,
BOARD -

OEM,
ShieLh, CRT
ATTENUATOR,

24 CONN,
5 CONT,.
5 CONT.
KEYBOARD

PROGRAMMABLE;

1st CONVERTER ASSEMBLY

CONNECTOR,
CONNECTOR,
CONNECTOR,
CONNECTOR,

SMA 50 OHM
SMA 50 OHM
SMA 50 OHM
SMA 50 OHM

2nd CONVERTER ASSEMBLY

i b

D fr A T
Y16 OSCILLATOR

YIG BOARD ASSEMBLY

CRT DISPLAY (PRETESTED)

¢ - &0 dB

= Au I

Do I-aT

[ 4T conver 4o
diedes .

ANALOG BOARD INTERFACE ASSEMBLY

POWER - SUPPLY;

POWER 75

WATT ;

3rd CONVERTER BOARD ASSEMBLY (STD)
3rd CONVERTER BOARD ASSEMBLY (0Q01)

znd IF BOARD ASSEMBLY

BANDWIDTH FILTER BOARD ASSEMBLY

STEF GAIN BOARD ASSEMBLY

BANDWIDTH FILTER BOARD ASSEMBLY

LOG AMP BOARD ASSEMBLY

IF MOTHERBOARD ASSEMBLY

PROCESSCGR A/D BOARD ASSEMBLY

VIDEO BOARD ASSEMBLY

HP-18

1/0 BOARD ASSEMBLY

HP-IB CONNECTOR ASSEMBLY

Hiee YaT

Ao A ) =0

e W
gorfed

Freexe

- 7

4 QUTPUTS
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Y4 pmanS T2
2%6:H

T

fus

A
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A20
A2l
A22
A23
AZ4

B1
T
w1
W2
W2
W32

W4
OFT 004
W5
W6

W7
We

W9

W10
Wil
wilz2
Wi3
Wia

W16
Wie
W17
Wis
Wis

W20
W21
Wz2
W23
wWaa

Wab
W26

Wi
Wi
Wi

9135-0270

085%0-60012
$8590-60019
085%0-60013
08590-60G20

5062-0736

Ser Wy

08590-60024
08590-60026
08530-60028
0B590-60065
08550-60023
O 85we —600%0
5E061-9026
08530-60014
08590-60021
08590-20057

08530-20059
08590-20007
08590-60022
§120-4823
g120~-4823
8120-4823

08890-60025
08590-860027

SEE A18, AZ1 & AZ23,;

8126-4823
8120-4823

8120-4823
08590-2005¢
0g590-2005¢
08590-60041
5062-0784
o - 17
08590-60017
08530-60037

08590-60024
85%0-60024
08590-60024

FILTER, LINE;

250 VOLT MAX.

R5-232 1/0 ASSEMBLY

RS5-232 CONNECTOR ASSEMBLY

HPE-1L T1/0 ASSEMBLY

HP-1L CABLE CONNECTOR ASSEMBLY

FAN ASSEMBLY

CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;

CABLE ASSEMBLY;
MLA Wywd

WIRING ASSEMEBLY;

CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;

CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;

CABLE ASSEMBLY;
CABLE ASSEMBLY;
P/O REMOTE
CABLE ASSEMBLY;
CABLE ASSEMBLY:

CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;
CABLE ASSEMBLY;

CABLE ASSEMBLY;
CABLE ASSEMBLY,;

CABLE ASSEMELY;
CABLE ASSEMBLY,
CABLE ASSEMBLY;

st LO OUTPUT
CAL OUT (STD)
CAL OUT (Q01}
PROBE POWER
RF INPUT

RPG

RIBBON 24C

VIDEO

ISOLATOR - 1st CONVERTER

LPF - 2nd CONVERTER

Rf ATTEN - 1st CONVERTER
DC POWER

2 PHONO; 2.5

2 PHONO; 9.5

2 PHONO; 8.5

2nd CONVERTER - IF
2nd IF -~ 3rd MIXER

1/0 ASSEMBLIES

2 PHONO; 9.5
2 FHONO; 9.5

2 PHONO; 5.5

YIEG - ISOLATOR

ist CONVERTER - LPF

INTENSITY POT

LINE SWITCH T 277,
" » 2L A

LINE SELECT

CRT INTENSITY

st LO OUTPUT
1st LO OUTPUT
tst LO OUTPUT

AoLen

™ %
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Replaceable Parts

Table 3-3. Replaceable Parts

Refarence HP Part |C . Mtr
r
Designation Number |D Qty Description Code Mfr Part Numbe
Al 08550-60004 ] 5 1 KEYBOARD BOARD ASSEMELY 28480 08550-60004
A 1262-106% |5 1 | CcOMN-POST TYPE .100-PIN-SPCG 24-CONT 28360 | 1252-106%
atlz 1251-7678 |6 2 | COMN-POST TYPE .100-PIN-SPCG S-CONT 2840 | t281-7879
MI3 12517678 [ CONR-POST TYPE . 100-PIN-SPCE 5-CONT 28430 1251 -7878
ATHRY 0859020004 1 | BD-KEYBOARD 26480 | 08590-20004
0ES80~68004 | 1 1 PC KIT CNTR SET 284380 08590-83004
A2 Loy - byod | adsrerery ] 1 OEM CRT QATA DISPLAY; 75 X 102 MM 28480 0950-1813
A3 wm-o:g-;._) 1| 1 ] ATTENUATOR, PROGRAMMABLE 0-00 28480 | ooss0xo
- Ty -}

See introduction to this section for ordering information.
* Indicates factory selected vatue.
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Replaceable Parts

Table 3-3. Replaceable Parts

Reference | He Part [C ' MIr |
Designation Number |D .Qty Dascription Code Mir Part Number

Al 08590-60047 | & 1 | ST cowverter assemeLy 78480 | 08590-80047
A4T1 . 1250~ st 4| comecton-rF s Fen sot-Moe-aR so-omt | 28480 | 1280-+7eB
AdI2 . 1280-1 s CONNECTOR-RF SMA FEM SGL-HOLE-RR S0-~0HM 284380 1250 - 188 ?-‘1:}_60
AI3 1250-1 s CONMECTOR-RF SMA FEM SGL-WOLE-RR S0-ot | 28480 | 1250-+%8-
adT4 1250~ 5 COMKECTOR-RF SMA FEM SGL-HOLE-RR S0-OWt | 26430 | 1280- .
AdrBn otsse-oc0s2 | 7 1 | easeT 15T Cowv 204m0 | oesss-coosz
adne2 0890-20023 | 4 COVER-1ST CONV 26490 | 08590-20023
AE3 0855020022 | 3 1 | rount-15T conv 28430 | 08%0-20022
AR oRpe-T212 ? 1 RESISTOR 100 1% .0Sd F TCeQ+-100 24538 c3-1/9-10-100R-F
A2 0898-203 | 4 1 | REsISTOR 237 1% .0SW F TC0e-100 91637 | Cre-s0-29
AR3 08962032 | 3 2 | mEsTSTOR 147 1% 0Su F TC:0+-100 91637 | eF-so-21
ARe 0899-1947 | 7 1 | resISTOR 28.3 1% .0%W £ TCwpe-100 91837 | CrF-60-21 :
A4RS 0099-2032 3 RESISTOR 147 1% .0SW F TCaD+-100. 21837 CHF-5D-21
AU 8082-0765 |8 1 | orooe assy . 28030 | soe2-078s

5021 -6800 1 1 DIODE MOUNT 28480 5021 -8200

. HISCELLANEOUS PARTS
2190-0087 | 4] 4 ] wASHER-LX INTL T 1/4 IN .258-IN-ID 28480 | 2180-0087
2200-0188 .| B [} SCREW-MACH 4-40 ,428-IN-LG 82 DEG 0¢000 ORDER @Y DESCRIPTION

See introduction to this section for ordering informution
*Inde - cies factory selected - viue
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Table 3-3. Replaceable Parts

Replacezble Parts

Referance HP Part |C Mitr
Deslignation Number |D Qty Description Code Mir Part Numbar
AGAI
b0 7§ Krpt JIT, 28D | _
45 05500-s0aaa) 7 1 | 2v0 convERTER asSEMELY 22480 | 08590-60048
ASCY 0180-2038 | ¥ 2 CAPACTTOR-FOTHRU SQOOPF +80 -20% 200V 28480 0160-3038
ASC2 0180-3038 |8 CAPACITOR-FOTHRU SODOPF +80 -20% 200V 28480 | 0160-3038
ASL3 0180-5438 | € 1 | CAPACTITOR-FDTHRU 8.5PF 9% 200V CER 28450 | 0160-3438
ASCH 0140-0076 | 7 1 | CAPACITOR-FDTHRU 220F 10X S00V NICA 72982 | 888-053-01A0-220K
ASCRY 1901-0050 | 2 1 { OI00E-SM SIG SCHOTYKY 28480 | 1901-0950
Frag] 1280-3167 | 2 1 | CONMECTOR-RF SMA FEM THO-HOLE 50-0HN 28400 | 1250-1157
A8T2 1250-1435 | 9 1 | CONN:RF: 500 OHN: SWC 28450 | 1250-1435
AST2 1280-0891 | 7 2 | CONMECTOR-RF SMO N SGL-MOLE-FR 50-OHM 2ea50 | 1260-0691
AST4 1280-0691 | 7 | CONMECTOR-RF SMB 1t SGL-HOLE-FR S0-0HM 20450 | 1250-0891
ASL3 06585-003{ § 1 | com 20 conv 23430 | 08565-80003
ASLA $100-2255 | 4 1| IMOUCTOR RF-CH-MLD 470MH 10% 28480 | oib0-22%8
ASMPY 08585-20087| 5 t BLOCK CAVITY - 28480 08565-20067
ASIP3 08568-20092| & 1 | cAP DIELECTRIC 28480 § 08565-20092
ASME3 2200-0181 | 0 | SCREW-MACH 4-40 .75-IN-LG PAN-HO-POZI 00000 | ORDER BY DESCRIPTION
ASMP4 oasss-20088 | 8 v | caP DMNER ELEMENT 28480 ] 08565-20068
ASHPS 06565-00152) 7 1 HTG TAB MdR DTD 28480 08565-00152
ASHPS 2200-0171 | 4 1 | SCREU-MACH 4-a0 .75-IN-LG 82 DEG 00000 ) OROER 8Y DESCRIPTION
ASHRT 3030-0397 | @ 4 | SCREW-SET 10-32 1-IN-LG FLAT-PT BRS 00000 § ORDER BY OESCRIPTION
ASHP3 303 ~0397 ] SCREM-SET 10-32 1-IN-LG FLAT-AT 8RS 00000 ORDER 8Y DESCRIPTION
A5 2030-0357 | 6|, SCREM-SET 10-32 1-IN-LG FLAT-PT BRS 00000 | OROER BY DESCRIPTION
ASIPID 2030-0397 |8 SCREN-SET 10-32 1-IN-LG FLAT-PT BRS 00000 | OROER 8Y LESCRIPTION
ASIPI 0380-0873 8| . 1 | STANDOFF-MEX .B25-IN-LG 10-32-THO 28480 | 0389-0873
AP 27400001 3 E ] NUT +HEX~DBL_ ~CHAR 10+32-THD , 109~ TN~THK 08000 GROER BY DESCRTPTION
ASIP12 2740-0001 | 3 NUT-HEX-DBL-CHAN 10-32-THD . 100-IN-THK 00000 | ORDER BY DESCRIPTION
ASNP13 2M0-0001 |3 NUT-HEX-DBL-CHA 10-32-THO . 109-IH-THK 60000 | OROER BY DESCRIPTION
ASH4 2050-0070 9, 1 NUT-HEX-DBL -CHAM 10-32-THD .087-IN-THK 28480 2380-0078
ASP22 08558-20074 ] & 1 | INSW, cPLG POST 09558-20074
ASRY 0757-0348 | 2 1 | RESISTOR 10 1% 1284 F TCe0+-300 24480 | 0757-0348
o190-0118 {1 1 | capacTTOR-FXD 8, 8UF+-108 25v0C TA 56209 ] 150D585x503882
01500220 |8 1 | CAPACITOR-FXD Z2UF+-10% 1SVIC TA s8280 | 150D226x901582
0360-0002 | & 1 | YERMINAL-SLOR LUG PL-MTG FOR-%2-3CR 20480 | 0380-0002
0380~-0043 5 1 TERTINAL-SLOR UG P -MTG FOR-#8-3CR 8480 03IBE-0043
0520-0173 {2 1 | SCREM-MACH 2-58 ,188-IN-LG PAN-HD-POZL 00600 | ORDER BY DESCRIPTION
05200174 13 2 | SCREM-MACH 2-5& .25-IN-LG PAN-HD-POZT 00000 3 OROER BY DESCRIPTION
09653-00034 | S 1| €ms Loce INAUT 20490 | 08858-00034
A SA ] e ————p0E350-00028 | 3 1 | 80 2D COMV GSC 2e480 | ofssa-e0028
0858500153 | & 2 | cAG LooP FILTER 26450 | 08686-00153
09E90~-0001a1 1 1 CVR-05C HOUSTHG 28480 48590-00014
09500-20020 | 1 1 | cover-zwo conv 28480 | 085R0-20020
09590-80023| 0 1| CBL ASSY ANL PwR 23490 | 08590-8003%3
. 05590-80037 | 4 1 | CBL AY-CRT INTEM 28450 { 08$50-80037
2190-0124 4 1 WASHER-LE INIL T NO. 10 .19%-IN-ID 20480 2190-~0124
2150-0857 | ? 3 | WASHER-LK INTL T MO, 10 ,186-IN-ID 76199 | 1210-06-00-0551
2190-0572 | e 6 | WASHER-LK MLCL NO. 0 .082-IN-ID .1-IN-00 | 28480. | 2190-0572
2200-0108 4 2 SCREW-MACH 4-40 ,312-IN-LG PAN-HD-POZI 00000 ORDER 8Y DESCRIPTION
2200-0107 | 8| 18 | SCREM-MACH 4-40 ,37S-IN-LG PAN-HD-POZI 60000 | ORDER BY BESCRIFTION
| 22000119 |0 S | SCREV-MACH 4-40 t-IN-LG PAN-HO-POZI 00000 | ORDER BY OESCRIPTION
3030-0400 | 2 6 | SCREV-SKT HD CAP 0-80 .094-IN-LG SST 00000 | ORDER BY DESCRIPTION
3050-0003 | 3 1 | WASHER-FL MM KO, 8 ,141-IN-ID .375-TH-00 | 28480 | 2060-0003
3050-0178 | 4 | wASHER-FL HTLC M0. 8 ,188-TH-ID 11045 } Aa-0107-25§
2050-0948 | 2 1 ] uASHER-PL WMC MO, 10 ,2-IN-ID .39-DN-0D | 28480 | 3050-0945
8040-0454 0 t THERMAL COHPOLND 20480 8040-0454
8000-0807 | 2 1 | SOLOER YIRE 361-DE” F .038-W-OZA 28450 | 8090-0807
ASATRI 0883-4708 |8 1 | resisToR 47 5% .25W CF TCs0-400 01121 | cBavos
ASAIR2 0883215 ] 1 RESISTOR 270 SX . 25w CF TC+0-400 [ 2R ] cE2718

Ses iniroduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 3-3. Replaceable Parts

Reference HP Part Ic Mfr
Designation Number D Qty _ Description Code Mfr Part Number
LAY N

AR 0955-0008— | 4 1 YIG OSCILLATOR 28480 09%5-0330
ASMP1 BS0-00000 ] & 1 SHIELD-YIG 28480 08%520-00009
ASHP2 08SN-00010§ 7 1 COVER-SMLD-YIG 28480 08590-00010

' ABA1 05ER0-00029 | 4 1 YIG BOARD ASSEMBLY 20480 08590 -80029
ABALTY 1251 -7083 2 1 .w’u-msr TYPE .100-PIN-SRCG 10-CONT 0077 B7227-%
ASAITIRZ 1251-3172 7 1 COMNECTOR-SGL CONT SKT .03-INM-BSC-SZ RND 28480 1281-31712
ABATIPS 12512313 -] 1 CONNECTOR-SGL CONT SKT .04-1N-BSC-SZ AND 28480 12%1-2213
ABAIVA? 1902-3224 1 1 DIODE-ZNA 17,8V 3% DO-33 PD =0.4W 28480 1902-3224
ABRATVR2 1003-0040 2 1 CIODE-ZNA .10V 5% DO-35 PD=0.4W 20480 1002-0045

Ses introduction to this seetion for ordering nformation.

* Indicates factory selected value.
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Table 3-3. Replaceable Parts

Repiaceable Parts

Reference HP Part |C . Mir

Deslignation Number |D Qty Pescription Code Mir Part Number
A7 085600~80001 | 2 1 ARALOG INTERFACE BOARD ASSEMBLY 28480 08550-80001
ATC1 0180-0118 t 9 CAPACITOR-FXD &.8UF+-10% J5VDC TA 55230 150088%X903582
A2 0180-46832 4 4 CARACITOR-FXD .01UF +=-10% 100VDC CER 28480 180-4932
AIC3 2150 -4835 ? L~ ] CAPACITOR-FXD .1UF +-10% S0VOC CER 28480 0150-4935
ATC4 180 -4335 ? CAPACITOR-FXD . 1UF »-10% SOVDC CER 284380 0180~ 4835
AXS 0180-4638 7 CAPACITOR-FXD .1UF +-10% S0VODC CER 2848 0160~-4835
ACH 0160 -483% 7 CAPACITOR-FXD .1UF +-10% SOVOC CER 28480 0180-4935
ATC? O100-482% 7 CAPACITOR-FXD .1UF +-10% S0VOC CER 20480 0186-4935
AR 0150 -493% ? CAPACITOR-FED , IUF +-10% SOVDC CER 20480 0180 ~-4835
ANCS 0160 -4935 7 CAPACITOR-FXD . 1UF +-10% SOVDC CER 29480 01804335
ATC10 0100-483% 7 CAPACITOR-FXD ,1UF +-10% SOVDC CER 28480 0160-483%
AC1Y 0100 -4032 4 CAPACITOR-FMD ,01UF +-10% 100VD( -ER 20440 0160-4832
A2 01604800 ] 2 CAPACITOR-FXD 1200F +-5X 100vDC CER 28480 0150-4800
A3 0160-68802 9 1 CAPACITOR-FXD 10UF +-2% SOVDC MET-POLYC s4411 HEM =243
ATC14 0180 -5418 7 1 CAPACITOR-FXD .2UF +-1% 200VDC MET-POLYP 28480 0180-5318
ATCIS o180-0116 1 CAPACITOR-FXD €.8UF+-10% 3SVDC TA 96288 1500885X903682
ATCIS 016044936 7 CAPACITOR-FXD . 1UF +~10% SOVOC CER 28480 0150-483%
ATC1T 01800118 1 CAPACITOR-FXD 8,8UF+»-10L 35VOC Ta 56289 1500885X803%82
ATC18 01804935 ? CAPACITOR-FND . 1UF +-10X SOVDC CER 20480 0160-433%
ATC19 0180-4800 [ CAPACTITOR-FXD 120PF +-5L 100¥DC CER 28480 0164-4800
ATC20 01804832 4 CAPMCITOR-FXD .OtUF +-10% 100VOC CER 28480 0160-4932
ATC2 0180-4833 ? CAPACITOR-FXD .1UP +-10% SOVDC CER 0180-4935
ATC22 H180-4031 3 1 CAPACITOR-FXD 4T00PF +-10% 100YD[ CER 28430 0180 -4831
ATC23 0180-4935 7 CAPACITOR-FAD . 1UF +-10% S0VOC CER 28090 0160~483%
ATC24 a1a0~-0118 1 CAPACITOR-FXD 8,8UF»-10% J5V0C TA 58289 15UDESEXG0 35082 .
AN2S 0180-0118 1 CAPACITOR-FAD B,.BUF+-10% JBVDC TA 58298 150D885NS03582
A28 [ 0180-4935 ? CAPACITOR~-FXD . 1UF +-10% S0VDC CER 208480 0180-483%
AC27 0180-403% 7 CAPACITOR-FXD- . 1UF +-50% S0VOC CER 29460 o180-4835
ATC28 01803797 [ 1 CAPACITOR-FXD TUF +-10% SOVDC MET-POLYC 20480 0180-X787
A2 01604947 2 ] CAPACITOR-FXD 2UF +-20% SOVDC MET-POLYE 28480 01804047
ATC30 0180-4836 ? CAPACITOR-FXD , IUF ++10% SOVOC CER 28480 0100-483%
ATCH 0180-492% ? CAPACITOR-FXD . 1UF +-10% SOVDC CER 28490 0100-4835
ATCI2 0180~3510 3 3 CAPACITOR-FXD 3UF +-10% SOVDC MET-POLYC 208480 0180-3510
ATCa3 0160-4836 7 CAPACTITOR-FXD . 1UF ++10% S0VDC CER 28480 0180 ~4836
ATCI4 0160 -493% 7 CAPACITOR-FYD . 1UF +~101 SOVDC CER- 9480 0160-4835
AR3S 0160-3510 3 CAPACITOR-FXD 3F +~10% SOVOC PMEET -POLYL 20480 0180-3510
ATCIS 0160-2658 0 1 CAPACITOR-FXD 10UF ++10% SOVDC MET-POLYC 28480 0180-3658
ATC3T7 0180-4925 7 CAPACITOR-FAD ,IUF +-10% SOVDC CER 28480 M50-4835
ATCE8 1800116 1 CAPACITOR-FXD 8. 9UF+-103 ISVDL TA 55289 1500885400 3502
ATC39 0160-493% ? CAPACITOR-FXD .1UF «-10% SOYOC CER 28450 A180-493%5
ATCAD 0193-0118 1 CAPACITOR-FND 8.83UF+-10% 35VOC TA 8289 1500855X003582
LYic ] 0180-4835 ? CAPACITOR-FXD . 1UF +-10X SOVDC CER 8480 A180-483%
ATCa2 9100 -8088 -] 2 CAPACITOR-FXD .220F +-10% S0V CER 16299 CACOSEIRZ2ATOSOA
ATC43 01603510 3 CAPACITOR-FXD WF +-10% S0VDC MET~POLYC 284980 HM89-3510
ATCAL 0160~4932 4 CAPACITOR=-FXD .01UF +-14% 100VIX; CER 28480 o18h-d832
A4S 01680-483% ? CAPACITOR-FXD .1UF +-10% SOVDC CER 28450 0160 -4935
ATCAS 0180-4935 ? CAPACITOR-FXD ,1UF +-10% SOVDC CER 284580 01404885
ATCAT 0180-03718 5 1 CAPACITOR-FXD .4iUF+»-30% 35VOC TA 58289 1S0DA7AXD0IEA2
ATC4AS 01604833 7 CAPACITOR-FXD .1UF +-10% SO0VDC 28480 01804835
A7CA9 0160-4835 7 CAPACITOR-FXD . 1UF +-10% SOVDC CER 28480 0160 -4835
ATCS0 0160-4683% 7 CAPACITOR-FXD .1UF +-10X S0VDC CER 28480 01504838
ATCS1 01604835 7 CAPACITOR-FXD .1UF +-10% S0VDC CER 28480 0180~-4835
ATCE2 0180-48233 7 CAPACITOR-FXD ,1UF +-10% S0VDC CER 28480 01804635
ATCS3 0180-4935 7 CAPACITOR-FXD ,1UF +-10% SOVDC CER 28480 0160 -4835
ATCS4 01804938 7 CAPACITOR=-FXD . 1UF «-10% SOVDC CER 268480 0160-4835
ATCSS o180-0118 1 CAPACITOR-FXD &.8UF+~-10% JSVDC TA $6289 150DEE5X03582
ACSS 0160-4834 ] ] CAPACITOR-FXD .047UF +-10% 100VDC CER 20480 0180 -4834
AICS? 0180-5098 -] CAPALCITOR-FXD .22UF +-10% S0v0C CER 16299 CACOSX7R2243050A
ATCSE 0160-5438 - ] 1 CAPACITOR=FXD 1,0UF +~-10% 8OVDC POLYE 28480 0188-5439
ATCSH 0180-2500 1 1 CAPACITOR-FND 1500UF+50-10% 18VOC AL 7942 TTIS20018G1C3P
ATCED 0180-Gt18 1 CAPACITOR-FXD 6&.8UF+=10% 35VDC TA 56209 150DBIEXS0 3582

See intrnduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts

Table 3-3. Replaceable Parts

. Reference HP Part [C Mtr
A7¢101 0180-4a25 |7 CAPACITOR-FXD ,1UF +-10% SOVOC CER 20480 | 0180-4835
ATC102 ois0-4a25 |7 CAPACITOR-EXD . 1LF +-10% SOVOC CER 28400 | o160-4835
A7¢103 0160-4835 | 7 CAPACITOR-FXD .1UF +-10% SOVOC CER 20400 | 0180-4835
A7C104 o180-a82 |7 CAPACITOR-FXD . 1UF +-10% SOVIC CER 20450 | 0180-4835
ATC108 o180-4838 | 7 CAPACTTOR-FXD ,1UF +-10% SOVDC CER 20480 | 0160-4835
ATCIO8 o160-4335 | 7 CAPACITOR-FXD . 1UF +-10% SOVDC 2sas0 | 0169-4835
ATC107 0180-483 | 7 CAPACLTOR-FXD .ILF +-10% $OVOC CER 29430 | 0160-4835
ATC109 0180-4535 | 7 CAPACTTOR-FXD . {UF +-10% SOVOC CER 28490 | 0100-4835
ATC109 o180-4875 | 7 CAPACLTOR-FXD .1UF +-10% SQVOC CER 20490 | 0160-493%
ATC110 o180-4335 | 7 CAPACTTOR-FXD . 1UF +-10% SOVC CER 20400 | o160-4835
ATC111 0180-4835 |7 CARACTTOR-FXD .1UF +-10% SOVOC CEW 20480 | 0160-4838
ATE112 0180-4838 | ? CAPACITOR-FXD .1LF +-10% SOVDC CER 28820 | 0160-4935
ATC112 0160-4335 | 7 CAPACITOR-FXD .1UF +-10% SOVOC CER 20480 | 0160-4838
ATCRY 1901-0080 |2 4 | prooe-surtcub sov 2ooms 245 Do-38 o7 | 1neiso
ATCR2 1901-0080 {3 - | DIODE-SUITCHDMG 20V 200MA 2MS DO-38 st | 1naise
ATCRS 1901-0080 | 3 OIODE-SUITCHING S0V 20011A 2HS DO-35 ann | wgo
ATCRE 1901-0618 {8 2 | orooe-sn s16 scHoTTXY 28460 | 1901-0519
ATCRY 1901-0818 {8 DIODE-SN SIE SCHOTTKY 28420 | 1901-0518
A7CR101 1901-00%0 | 3 DIOOE-SHITCHIMNG S0V 20uitA 2N DO-0% o7t | 1N4%0
amn 1281-7988 |9 1 | con-pest TvPe .100-PIN-5PCS S0-CONT. 20400 | 1281-7998
ATI2 1251-7003 | 3 1 | CONN-POST TYPE .100-PIN-SPCG 10-CONT 00779 | 97227-8
ATIZ 1282-0028 |8 1 | CONN-PGST TYPE .100-PIN-SPCG 3-CONT 28480 | 1252-0028
ATI4 1262-0M1% {3 1 | CONN-POST TYPE .100-PIN-SPCG S-CONT 28480 | 1282-0718
ATTS 1251-2089 {8 1 | CONNECTOR-PHONO SINGLE PHONO JACK; DIP 20480 | 1251-2309
ATl 2915380 |2 1 | COMNECTOR 2-PIN M POST TYPE “28480 | s281-8380
ATI7 12814028 |1 1 | coMECTOR 8-PIN w POST TYRE 28480 | 1251-492¢
ATHOE 0asa0-20018{ 7 STANOFF-RF 2m480 | ocosB0-20018
ATPT 0ase0-20027{ © HUT-STANDGFF 20080 | 0wSe0-20027
AT01 1954-080- | 4 1 | TRANSISTOR NPW ST T0-3 PO=150M FT-000xHZ | 28480 | 1954-0480 0¥ 50
ATo2 19830214 | 8 1 | TRANSISTOR PNP 2N2005A SI T0-30 PO=SCOMJ | 04713 | 2M20054
A703 19560417 |7 1 | TRAWSISTOR J-FET N-CMAM D-MOOE TO-18 51 | 28480 | 1858-0417
ATa4 sgss.0nes | 2 1 | TRANSISTOR MOSFET P-CHAN E-mOOE To-92 St | 37sss | weosooL
A5 1956-0420 | 2 1 | TRNMSISTOR J-FET 2Ma391 N-cHAM B-nOOE 01288 [ 244391
AT06 1954-0218 | 1 1| TRAMSISTOR NPW ST T0-82 PO=3SOM 04713 | 2nom0s
AT7 1955-0414 | 4 1 | TRAMSISTOR J-FET SNA383 N-CHAN D-HODE tyess | 2nd99a
AT te53-0028 | 2 1 | TRANSISTOR PNP ST POs310MM FT2250MHZ 2ina | 2nzc0s
AR otee-se | s 2 | RESISTOR 2K .1% .125W F TCa0+-25 20480 | vesa-seze
ATRZ oso-e824 | s RESISTOR 2K 1% 1284 F TC=0+-75 28480 | osoe-s624
ATRY ases-3132 |4 2 | WESISTOR 281 1% .125U F YCe0+-100 24548 | CT4-1/8-T0-2810-F
AR -089¢-048% | 2 1 | rESTISTOR 48,33 .1% .14 F TC0e-10 28420 | 0809-0485
ATRS obge-8343 | s 2 | RESISTOR & .1% .1254 F TCr0e-25 28450 | 0685-8343
ATRS 0899-5244 |8 1 | RESISTOR 900 .1% .12% F TCe0+-25 20480 | 0868-0344
ATRT osoe-6323 |1 t | mesTSTOR 100 .1X 1284 B TCa0+-28 2mis0 | osge-8322
ATRE ose-s383 |7 2 | RESISTOR 50K .tX .)25% F TCs0+-25 20480 | o6os-83%2
AG 0808-8383 | 7 .| ReszsTOR SOK . % .1258 F TCe0+-25 2u4g0 | oess-83%3
ATRIO 0890-1908 | % 1 | RESISTOR 2.31K .1% 1254 F TCe0+-28 2627 | cRIt4
ATR11 ossa-032z |0 2 | rEsIsTom & .1% .125W F TCage-28 20400 | cess-e322
A2 osge-8322 | n RESISTOR. 4K . 1%.,1254 F TCeD%-25 28480 | -oess-e322
ATRIZ o9e-890T |t 1 RESISTOR 320 .25% 250 F TC«0+-50 /480 00989907
ATRIS oT-0M Y ] 1 RESISTOR S82 1% ,125M F TCuge-100 20548 CTd=-1/8-T0-S020-F
ATRIS ooes-3aa0 | 7 1 | reststom 158 1% 1284 F Tge0e-100 24548 | CT4-1/8-TO-196R-F
ATRIS 0787-0200 | 3 4 | RESISTOR 1K 1% 129 & TCs0+-100 24848 | CT4-1/8-10-1001-F
ATRIT 0805-8343 | S RESISTOR 9K 6% 1254 F TCz0+-25 26480 | oesa-s343
ATRIB vegs-6382 | 9 1 | RESISTOR K .tX 125 F TGa0+-25 2e400 | ocees-eisz
ATRTO 0099-0903 § 2 7 | RESISTOR 10K 1% 1M F TC=0s-10 28430 | 0889-0803
ATR20 0899-0903 1§93 RESISTOR 10K .1% .1W F TCeG+-10 20480 | 08990903
ATR2) 0899-0903 {3 RESISTOR 10K .1% .1 F TCx@e=10 28480 | 088U-0N03
ATR22 0e99-0903 |3 RESISTOR 10K .1% .14 F TCs0+-10 26480 | 0899-0903
ATR2Z 0809-0903 | 3 RESISTOR 10K .1X .1§ F TCe0+-10 28490 | oewe-0902
ATR24 0880-0233 2 1 | RESISTOR2.4K0.1%0.1WFTC=0+-10 19701
ATHaS OBgo-1805 2 RESITOR M 0.1% 0. 1WF TC=0+-10 151 522
ATROS 0809-2285 4 4 | RESBTOR2000.1% IWF TCmO+-10 18701
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Table 3-3. Replaceable Parts

Fleference

HP Part |C Mir
Designation | Number [p| QY Description Code Mfr Part Number

ATR2D 0635-0008 ? 1 RESISTOR 6K . 1% .18 F TCad+-15 28480 0589-0008
ATR3D 0699-1866 9 1 RESISTOR 2.7 1% .1 F TCal+~10 197 0232
ARt 0890-1910 4 1 RESISTOR 891.2K .1X 1258 F TC=0+-25 a2y CRE14
ATRIZ 0757-0280 3 RESISTOR 1K X .125M F TC=0+-100 24548 CTa-1,/8-T0-100t-F
ATRI3 oS T-0200 3 RESISTOR K 1% 1250 F TCe0+-100 24548 CT4-1,8-TO-1001-F
ATR34 0899-0203 3 RESISTOR 10X 1% . 1M F TCa0+-10 20420 0899-0003
ATR3S 0892-8360 ] 2 RESISTOR 10X .t% .125M F TC=03-25 28450 0588-6360
ATRIS aTs7-0418 7 1 RESISTOR 511 1% 1258 F TCD+-100 3548 CT4-1/8-TO-511R-F
ATR37 0859~-1583 ] RESISTOR 3K .1% .14 F TCe0+-10 19701 50232
ATR3A oraT-0278 7 1 | RESISTOR 610 1% 3 1259W F TC =3 =100 24840 CTa-18-TO-a102F
ATR30 ONS8-2205 4 AESISTOR 200 0.1% tW F TC=0+-10 10701
ATRAO 0002288 I ] RESISTOR 200 L1% W FTC=0+-10 1970t
ATRU O800- 2268 4 PESSETOR 200 1% 1WF TC=0+-10 19701
ATR42 08Sa-3132 4 " RESISTOR 281 1% C.126W F TCw0+-100 24348 CT4-1/82-TO-2010-F
ATRAI 0899-0903 2| RESISTOR 10K .1% .14 F TCe0+-10- 20480 059%-0903
ATRAS OT57-0442 9 19 RESISTOR 10K 1X 1280 F TC=0+-100 24548 £T4-1/9-T0- 1002-F
ATRAS o T-0A82 ] RESISTOR 10K 1X 125U F TC=0+-100 24548 CTa=1/8-T0=-i002-F
ATRAS 0157-0a42 2 RESISTOR 10K 1% 1254 F TCe)+~100 24546 CT4-1/2-TH-1002-F
ATRAT 0TS T-0280 3 RESISTOR 1K 1X 1250 F TCa0+-100 24548 CT4=1/8-TO-1001-F
ATRAG 075T-0405 -] 2 RESISTOR 100K 1X 1254 F TC=0+~100 24548 CT4-t/8-T0~-1003-F
ATRAS 0IS7-040% -} RESISTOR 100K 1% 1254 F TCa0+-100- 24548 £T4-1/8-TO-1003-F
ATRSO 069e-0360 -] RESISTOR 10K 1% 1250 F TCe(+-25 28480 0608-8360
ATRS1 075T-0442 9 RESISTOR 10K 1% 1254 F TC=Qe-100 24548 CT4-1/8-TO-1002-F
ATREZ 0698-3400 ] 1 RESISTOR 147 1% .5¥ F TCeD++100 284980 08886-3400
ATR101 000S-0820 3 ] RESISTOR 20K .1% . 1250 F TCu0+-2% 28430 0898-0830
AM02 Deas 8830 E] RESISTOR 20K .1% . 1254 F TCoQ1e-25 28480 0899-6830
AMmI03 0093-0830 3 RESISTOR 20K ,1% 1258 F TC20+-25 268480 0698-4630
AR104 0098-0530 2 RESTSTOR 20K 1% 1354 F TCa0+-25 26460 0856-8820
ATR10S O80s-8519 ] RERUSTOR 15K 0.1% 0. 129W F TO = 0-+-25 28450 0803-0018
ATRIOS ORGS-5810 N ] RESISTOR 10K 0.1% 0. 125W F TO =1+ -25 20450 0seR-0a19
AR10T 0757-0442 9 FESISTOR 10K 1X 1254 F TCaD+-100 24540 CTa~1/8-T0-1002-F
AR08 07S7-0442 -] RESISTOR 10K 1% 1250 F TCwi+-100 24543 CT4+1/8-TO-1002-F
ATRI10 MET-0Aa2 9 RESISTOR 10K 1% 125 F TCaD+-100 24548 CT4~1/8-TO~1002-F
ATRIN 07 T-0458 7 1 RESISTOR SY.1K 1% 1254 F TCad+-100 24548 CT4-1/8-T0-5112-F
AMI12 O7ET-0459 7 RESISTOR S1.1K 1X 1254 F TC=0+-100 -24%48 CTd=1/8-TH-5112-F
AM112 0757-0442 9 RESISTOR 10K 1% . 1254 F TC=0+-100 24548 CT4-1/8-TO-1002-F
ATR114 07570442 8 RESISTOR 10K 1% 1254 F TCo0+-100 24540 CTa~1/8~T0+1002-F
ATR11S 07ST-0458 7 RESISTOR S1.1K 1X 125U F TCa0+-100 24548 | CTa~1/9-T0-S112-F
ATR118 0757-0458 T RESISTOR §1.1X 1% 1254 F TCa+-100 24648 | CT4-1/8-TO-5112-F
ATRINT DTS 70442 ] RESISTOR 10K 1X .12% F TC=0»-100 20548 CT4-1/8-T0-1002~F
ARS8 OMET-0RA2 % RESISTOR 10K 1% 1254 F TC=0+-100 24548 TT4-1/8-Ta-1002-F
ATRIIG 07670488 7 RESISTOR 51.1K 1% ,12% F TC=0+-100 24548 CT4=t/8-T0~+5112-F
ATRI20 omsY-pass. | T RESISTOR S9.1K 1% (125M F TC=0+-100 24548 CT4-1/8-TO-5112-F
ATR121 075 71-0442 2 RESISTOR 10X 1% .125W F TCa0+-100Q 24648 . | CT4~-1/8-TO~1002-F
AMR122 oM T-0442 ] RESISTOR 10K 1% 125 F TC20++100 24545 CTa~1/8~T0-1002-F
ATRIZ3 07eT<04A58 7 RESISTOR 51.1K 1% 1254 F TCuO+-100 24545 cTa-1/9-T0-8112-F
AMI124 075 7-0458 ? RESISTOR S1.1K 1% ,12% F TC=0e-100 24545 CTa-1/8-T0=-6112-F
AR 073 7-0442 9 RESISTOR 10K 1X .1256 F TCs0+-100 24548 CT4-1/8-T0-1002-F
NIR1Z28 V170482 ] RESISTOR 10K 1X .1254 F TC=Q+-100 24%48 . CH:-UG-TO-woz-F
ATR127 OT8T-0ad2 9 RESISTOR 10X 1% .1258 F TC=0+-100 24548 CT4~1/8-T0+1002-F
ATR128 OT5T-0442 % RESISTOR tOK 1% . 1250 F TC20+-100 - 24545 CT4-1/8-T0-1002-F
ATR129 0757-0458 T RESISTOR 51.1% 1% 1254 F TCwQ+-100 24648 CTa-1/8-TO-5112-F
ATRI2G 0757-0458 7 RESISTOR S1.1K 1% 1254 F TCeQ+-109 24548 CTA-1 /A-TO~5112-F
ATRIZN 0757-0442 9 RESISTOR 10K 12 125U F TCa«b4-100 24548 CT4-1/8-T0-1002-F
ATRII2 0757-0458 1 RESISTOR S1.1K 1% 1254 F TC=0+-100 29548 CT4-1/8-T0-5112-F
AR 0797-0442 H] RESISTOR 10K 1% . 1254 F TC:0++100 245908 CT4-1/8-T0-1002-F
ATR134 0899-3150 ] 1 RESISTOR 2.37¢ 1% 1284 F TC=0+-100 24548 CT4~1/8-T0-2371-F
Amn 1820-3100 8 1 IC DCDR TTL ALS BIN 3-TD-8-LINE 3-INP 01295 SNTHALS1 38N
A2 1920~ 1997 ? 14 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 335 ATTALEITAAP
A3 1820-1997 7 IC FF ITL LS D-TYPE POS-EDGE-TRIG PRL-IM 34375 ANTH 5I74AP
Aa 162019497 L IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IM 34375 ANTAL3I TP
ATUS 1820-1807 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN | 34338 AMTELSI4AP

3
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Table 3-3. Replaceable Parts

Reterence HP Part IC ; Mir
r m

Designation Number |D Qty Description Cods Mfr Part Numbaer
ATUS 1820-1987 | 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN | 34335 | ANTALSI74AP
ATU7? 1820-1957 | 7 IC FF TTL LS D-TYPE POS-EQGE-TRIG PRL-IN | 34335 | MTI4LS374AR
ATUS 1820-1997 | 7 IC FF TIL LS O-TYPC POS-EDGE-TRIG PRL-IN | 24208 | AM#ALS374AP
A9 1820-1997 | 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN | 34335 [ AMPALS3T4AP
ATUI0 1920-1997 | 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN § 24336 | AM74LSIT4AR
AT 1820-1997 |7 1¢ FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN | 3437 | an7aLsatass
ATNN2 1828-1588 |0 s | O/a 12-BIT 18-PLASTIC CHOS 24358 | aD11/548
ATUN13 t828-138¢ |0 D/A 12-BIT 18-PLASTIC CHOS 24385 [ AD11/548
ATU14 tg20-1386 |0 D/A 12-BIT 18-PLASTIC CNOS 24255 | ap11/848
ATUIS 1g26-1308 | 0 D74 12-BIT $8-PLASTIC Cmes 24355 | AD11/S48
AMNE 1926-13808 |0 D/A 12-BIT 19-PLASTIC COS 24355 | AD11 /S48
AT 1826-1048 |1 13 | It 0P AP PRCN 8-DIP-C PKG osess | oP-0Z
ATU18 1920-1048 } 1 IC 0P AP PRCN 9-DIP-C PXG 06685 | oP-07CZ
ANIO 18281048 11 IC OF AP PRCH 8-DIP-C MG oeess | op-07cZ
ATU20 1828-1048 {1 IC OP AP PRCN 8-DIP-r PKG ogess | oe-07c2
ATUE21 1926-1048 |1 I¢ OF AP PRCH 8-DIF-C PKG 05885 | OP-07CT .
ATUZ2 1826-1049 | t IC OP AR PRCH B-DIP-C X6 08885 | oP-07C2Z
ATUZ3 1626-1048 | ¢ IC OP AP PRCN 8-DIP-C PXG 0868S | OP-0Z
ATU24 1828-1048 |1 IC OP AW PRCN 8-DIP-C PKG vs6ss | op-e7c2
ATUZS 1826-1048 {1 IC 0P AP PRCN $-DIP-C PXG 06666 | OP-07C2
ATU2¢ 1902¢8-1089 |1 IC OF AMP PRCN 8-DIF-C PXG . psass | oP-07CZ
aTu27 1928-1040 | 2 1 § IC OP AW PRCN 8-DIP-C PXG osess | op-2762
ATZS 1928-1048 | | IC 0P AP PRCN 8-DIF-C PG 06665 | OP-07CZ
ATU20 1828-1048 || IC OF AP PRCN 8-DIP- PKG 08865 | oP-07CZ
ATUSD 1826-1459 1 8 t | 1I¢c 0P AP CLR 14-0IP-C X6 osses | OPSG-DOTY
A1 1g28-0810 | 1 2 | IC MATIPLR 4-CHAN-ANLG DUAL 16-DIP-C 08685 | MUX24FQ
A2 1g28-0810 | 1 : IC MALTIPLXR 4-CHAN-ANLG DUAL 18-DIP-C os68s | Mux24ra
angs te2e-0800 |8 1 | IC MATIPLXR ANLG 18-DIP-C PKG- 0688s | mumosra
ATUI4 1028-1514 |8 1 | Ic v RGLTR-v-REF-FAD ©.905/10.008V 10899 | LT1021BCNS-t0
AGS 1928-1188 | 8 2 | ANAMLOG SUITCH # SPST 18 -CERDIP 0esss | Su-0ssQ
AN 1928-0811 | 4 1 | IC SUITCH AMLG GUAD 18-DIP-C PKS oesss | su-o1Fa
ATUS7 1828-1186 | 8 ANALOG SWITCH 4 SPST 18 -CEROIP 00685 | SW-08GQ .
ATU3S 1920-0408 | 1 1§ IC V¥ RELTR TO-29- oa712 | mesmepsace (Fib-0 227
A3 1928-1048 |t IC OP AW PRCN 8-DIP-C PX6 oeses | oR-07C2
ATUSD 1826-0018" | 9 1 | Ic op AW LOW-BIAS-H-INPE 8-DTR-C PKG 04T13 grL=t9El
ATUI01 1m20-1907 |7 1€ FF TTL LS D-TYPE POS-EOGE-TRIG PRL-IN | 34235 | AM7ALS374aR
ATUI02 1826-1253 | o 3 | D/A 19-CERDDP® BALR 08885 | DACHEEX
ATU103 1220-1997 {7 IC FF TIL LS D-TYPE POS-EDGE-TRIG PRL-IN | 34335 | AM74LS3T4AP
A4 teze-1253 | ¢ D/A 18-CEROIP BPLR - | oness | Dacasex
ATUI0S 1920-1997 | 7 IC FF TTL LS D-TYPE PUS-EDGE-TRIG PRL-IN | 34738 | AM74LSIT4NP
ATUSO0S 1820-1282 | D D/A 18-CERDIP BPLR 08885 | DACEBSEX
ATU107 1820-1087 | 7 IC FF TIL LS D-TYPE POS-EDGE-TRIG PRL-IN | 34335 | ANMT4LSI7TAAR
AU108 1820-047 | 0 t | Ic v TTL HEX 1-THP 01205 | SNT40SN
ATUIDS 1656-007¢ | & 3 | TRANSISTOR ARRAY 14-PIN PLSTC TO-118 04713 | MRas100
AT 10 1668-0047 | & 1 | TRAMSISTOR ARRAY 16-PIN PLSTC DIP 13808 | ULN-2003A
AU 1859-0074 |3 TRAMSISTOR ARRAY 14-PIN PLSTC T0-118 0413 | 1908100
ATUNI2 1858-0078 | @ TRANSISTOR ARFAY 14-PIN PLSTC TO-118 0473 | masi00
ATVRY 1902-0029 | & 1 | orooe-2e 12v SX PDeIV IR=SUA 28430 | 1902-0029
ATVRZ 1902-3149 | 9 1 | OIODE-ZMR 9.09V 5% 00-35 POs. 44 28400 | 1902-3149
ATVRIO 1902-0025 | 4 1 | DIODE-ZNR 10V §% DO-35 PO=.dd TC=+.08% 204g0 | 1802-0025
ATV 8159-0005 |0 2 | RESISTOR-ZERO GHIS 22 MG LEAD DIA 28430 | 9159-0005
ATZ 9159-0005 | O RESTSTOR-ZERG OHINMS 22 AUG LEAD DIA 28480 | 8159-000%
Ag 0s0-1819 | & 1 | PUR-SUPPLY: POMER-TSM: NO -OF-QUTPUTS-4 | 28400 | 08%0-1819

Sex introduction to this section for ordering information
312 *Tndicates factory selected value
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Reference HP Part |C Mir
Designation Number D Qty Description Code Mfr Part Number
AS Da800-80073 1 ARD CONVERTER BOARAD ASSEMBLY 28480 OASBO-50073
A9 08%v-e0 b1 26D OFT OO
ASCY 0160-4801 ki 1 CADACITOR-FXD 100PF +-5% 100VOC CER 28480 Q180-4801
A9C2 0160-4795 |8 1 | CAPACITOR-FXD 4. 7PF +-.SPF 100VDC CER 29400 | 0180-4795
ASC32 0160-4782 | S 1 | CAPACITOR-FXD 8,2PF +- 5PF 100VDC CER 20400 | o180-4702
1 0160-4822 2 | CAPACITOR-FXD {000PF +-SX 100VOC CER 28480 0150-4822
ASCS 0180-4822 | 2 CAPACITOR-FXD 1000PF +-5X 100VOC CER 29400 | 0180-4922
ASCS 0180-4922 | 2 CAPACITOR-EXD 1000PF +-5% 100VOC CER | 28480 | 0180-4022
AT 08047189 | 9 t | CAPACITOR-FXD 18PF +-S% 100VOC CER 0+-30 | 28480 | 0160-4788
ACE 0180-4802 | 8 t ] CAPACITOR-FXD $2PF +-5% 100VDC CER 0+-30 | 28480 | 0160-4902
A 0180-4805 |1 t { CAPACITOR-FXD 47PF +-S¥ 10OVDC CER 0+-30 | 28480 | 0160-4208
ASC1o o180-4814 | 2 1 [ CAPACITGR-FXD 1SOPF +-5X 100YDC CER 25300 | 0180-4314
ASC11 0150-4684 | 7 12 | CAPACLTOR-FXD .01UF +-20% SOVDC CER 2ma50 | o1sp-a584
AOC1Z o1sy-a654 | 7 CAPACITOR-FXD .Q1UF +-20% GOVDC CER 28400 | 0190-4554
ARC12 ore0-a554 | 7 CAPACTTOR-FAD .O1UF +-20X 50VDC CER 20400 | n1s0-4534
ASC14 0160-4654 |7 CAPACITOR-FID .01UF +-20% S0VOC CER 28480 | 0160-4554
#0C15 0160-45%4 {7 CAPACITOR-FXD .01UF +-20% SOVOC CER 28480 | 0180-4554
AOC18 0160-4564 | 7 CAPACITOR-FXD .0IUF +-20% S0VOC 28480 | 0180-4354
aec17 0160-4554 | 7 CAPACITOR-FXD ,01UF +-20% 5VDC CER zede0 | 0180-4554
A9C18 0180-4564 |7 CARACITOR-FXD .Q1UF »=20% 50vDC CER zsas0 | o1so-ass4
ASC19 01g0-4854 | 7 CAPACITOR-FXD .01UF +-20X SOVDC CER 25480 | o160-2884
A9C20 01804554 | ? CAPACITOR-FXD Q1UF +-20K EOVDC CER 26400 | 0160-8554
ASC21 01864554 | 7 CAPACITOR-FXD .O1UF +-20X SOVDC CER 28420 | o180-4854
ASC22 Dis0-4822 | 2 CAPACITOR-FXD 1000PF +-6% 100VDC CER 28480 | 0150-4822
ASC22 oiso-4822 | 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28400 | o1s0-4822
ADC24 os0-4822 | 2 CAPACITOR-FXD 1000PF +-S% 100VDC CER 20400 | o1m0-4822
ASC25 0180-0197 8 1 CAPMITOR-FXD 2.2UF+-10% 20VDC T 58269 150D225%9020A2
ASC28 0180-4584 | 7 ‘ CAPACITOR=FXD ,GIUF »-20% S0¥OC CER 25480 [ 0180-45854
ASC27 0180-4822 | 2 CAPACITOR-FXD 1000PF +-5X 100VDC CER 29480 | 0160-4822
ASC28 0180-4822 |2 CAPACITOR-EXD 1000PF +-5X 100VDX CER 20080 | 0180-4822
ASC29 a180-0116 1 1 CAPACITOR-FXD 6.8UF+-10% 25VDC TA o629 15006685X903582
A9C30 Heo-ag22 | 2 CAPACITOR-FXD 1000FF +-5% 100VOC CER 260480 | 0180-4822
AQCR1 1901-0040 |1 "2 | OIoOE-SUITCHING 30v SOMA 245 DO-35 w7 | 1nNerde
ASCR2 1901-0040 | DIGOE-SUITCHING 30V SOMA 2MS 00-25 M7 | 1NArag
ASCR3 1001-1070 |9 1 | DIOOE-PIN 110V 20430 § 19091070
AN 1250-0650 |6 CONNECTOR-RE S8 1t SGL-HOLE-FR 50-0HM 20400 | 1250-0890
AQJ2 1250-0880 | & CONMECTOR-RF S8 1§ SGL-HOLE-FR 50-0kn 28480 | 1250-0890
ASLY oesse-s0012| 7 1 | COIL FREQ ADJUST 28480 | 08558-80012
ALz 100-2250 | 9 1 | INDUCTOR RE-CH-TLD 180N 10X 28480 | 9100-2260
ASLI $100-2255 | 4 2 | INDUCTOR RF-CH-MLD 470NH 10% 2490 | 9100-2255
ASLA 9100-2285 | 4 INDUCTOR RF-CH-MLD 470NH 10X 20430 | 9100-2255
ARLS 9100-2801 | 4 1 | INDUCTOR RF-CH-MLD SOMH 10% 20480 | s100-200
ARG 9900-22%1 |0 t | INOUCTOR RE-CH-BLE Z20MH 10X 28400 | 9100-22%1
AQL? 9100-2250 8 1 INDUCTOR RF-CH-MLD 1.5UH 10% 28480 $100-2259
AWLS 9100-3562 |8 2 | IHOUCTOR RF-CM-LD 4.7WW S% 20460 | 9100-2682
ALY g100-3582 | 8| - INOUCTOR RF-CH-1LD 4.7UH 5% 20480 | er10n-2562
ASL1O s140-0308 |8 1 | INOUCTOR RF-CH-MLD 12UM S% 28480 | o140-0308
ASLA1 9t00-3548 |0 3 | THOUCTOR RF-CH-MLD 470MH 5% 20480 | 9100-3%48
ARL12 8100-3543 | 0 TNOUCTOR RF-CH-MLD 470MH 5% - 23480 | 9100-3842
A9L13 9100-3548 | 0 TNDUCTOR RF-CH-MLD 47004 5% 28480 | 9100-3548
ASL14 9100-2249 | & 1 { TNDUCTOR RF-CH-MLD 150MH 10X 28480 | 9100-2249
Asa1 1954-0345 | 8 1 | TRANSISTOR NAN ZNS179 5T TO-72 PD=200MM a3 | s
A502 1864-0247 | 9 1 | TRANSISTOR MPN SI TD-39 PDaill FT=800MHZ 28000 | 1854-0247
A8Q3 1853-0036 2 1 TRANSISTOR PMP ST PD=310tW FT250MH2 27014 203908
ASQ4 1854-1032 2 1 TRANSISTOR NPN SI PD=2.5W 04713 MF581
4905 1884-0215 {1 1 | TRANSISTOR WPN SI T0-92 PD-350M 04713 | 2Nag04
AR 075 7-0280 3 1 RESISTOR 1K 1% . 1268 & TC=0+-100 24548 CT4-1/8-TO=-1001-F
ABR2 0757-0354 | o 4 | RESISTOR 51.1 1% .1254 F TCa0+-100 24548 | cra-1/8-T0-SIRA-F
AGRI 075 T-0424 7 2 RESISTOR 1.1K 1% 125U F TCz0+-180 24548 Cla-1/8=-T0=1101-F
pren 2wo-1123 | o 1 | RESISTOR-TRMR 500 10X C SIDE-AOT 1+7-TRN 73138 | BOPRS00
AQRS 97157-0348 2_ 3 RESISTOR 10 1% 1254 F TCe0+-100 28480 0757-0346

* Indicates factory selected value,

Ses introduction to this section for ordering information.
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Reference HP Part |C i Mir

Designation Number D Qty Description Code Mfr Part Number
ASRE 0757-0348 | 2 RESISTOR 10 1% ,125M F TCx0+-100 28480 | 0757-0348
ADRT 0757-0308 | 4 2 | RESISTOR 75 1% .125U F TCQ+-100 24548 | CT4-1/8-70-75R0-F
ASRE 0603-7227 |6 1 | RESISTOR 422 $% 05U F TCe0+-100 24546 | £3-1/8-T0-422R-F
ASRS 0698-7203 |8 1 | RESISTOR 42.2 1% .05W F TCa0+-100 24546 | C3-1/8-T0-42R2-F
ASRLO 0ese-7ie8 | 8 1 | RESISTOR 10 1% .05W F TC:0+-100 24546 | £3-1/8-TQ-10R-F
ABRI1 0757-03%4 |0 RESISTOR S1.1 1X , 125 F TC10+-100 24548 | CTa-1/8-T0-SIRS-F
AR12 0757-0394 |0 RESISTOR 51.1 1% 1250 F TCeO+- 100 24548 | CT4-1/8-T0-51R1-F
ASR13 0757-0294 |9 2 | RESTISIOR 17.8 1% 1259 F TC=0+-100 19701 | 5033R-1/8-T0-V7RE-F
ASR14 0757-0284 | @ RESISTOR 17.8 1% 1250 F TC:0+-100 19701 | 5033R-178-T0-)17RE-F
AQRIS 0757-0424 T RESISTOR L.1% 1% (1254 F TCxD+-100 24548 ° CTa-1/8-TO-116G1-F
ASRIS 0757-041% |0 1 | RESISTOR 88Y 1X 125U F TC=0+-100 24548 | cra-1/8-T0-881R-F
A7 0757-0443 |0 1 | RESISTOR 11X 1% 125U F TC=0+-100 24548 | CT4-1/8-TD-1102-F
ASRIEG 0608-3154 |0 1 | RESISTOR 4.22¢ 1% 125U F TCs0+-100 24548 | CT4-1/8-T0-4221-F
ASR1D 0767-0405 | 4] - 2 | RESISTOR 182 1% .i25& F TC=0+-100 24546 | CT4-1/8-TO-162R-F
ASRZ0 0757-0405 | 4| RESISTOR 162 1% .1254 F TC~0+-100 24546 | CT4-1/8-10-162R-F
AnRz1 OTS7-0304 o AESIATOR 511 1% D.125W F TC=0+-100 20540 | CTABTOSIRSF
AR22 & 757-0419 | 90N 9 1 RESETORMET 1% 0.1Z5W FTCa0+-100 (o3 - | 24348 | CTA-1/8-TO-RITAF
ARRA p, a5 - pO T GRETONRE 8 2 | FESISTOR pow1% 0.125W F TC=0+4+100 41, 2{&" 24548 | CT4-1/8-TO-009-F
ADRRA ', ae. 316+ | Seeeete 10 1 | RESISTON 2816 1% 0.128W F TC=0+-1004. 2 24548 | OT4-18TO42KF
acrzs oT8T-0410 7 RESISTOR 611 1% 0.125W F TG =0-+-100 24848 | CT4-1/8-TOBTIAF
ASR2E otes-0082 | 7 1 | RESISTOR 464 1% .125W F TCa0+- 190 24546 | C14-1/8-T0-4640-F
ASR27 0757-0398 | 4 RESISTOR 7% 1X 5254 F TC2De- 100 24548 | £T4-1/8-TO-7SRO-F
ASR28 0757-0346 2 RESISTOR 10 1% 3280 F TC:D+-400 284890 0757-0348
AQR29 ¢4,95- 7a4) |-ecosrensad o RAESISTORSTT 15%.0,125W F TG =0+-100 GO
ABUL 0955-0084 | 5 ¥ | U-WAVE NIXER S00 MHZ nax 29480 | oess-ocoes
AQVR1 1902-3104 8 1 OICDE-2NR 5.62Y SX 00-3% PD«, 4L 28480 1902-3104
ASVR2 1902-0025 |4 1 | oroDE-2R 10v 5% DO-35 PCs_4U TCes,08% 28480 | 1902-002%
ABYY 0410-1854 -3 1 SAUR 299.9 MHZ 28480 a410-1854

3-14
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Replaceable Parts

Table 3-3. Replaceahle Parts

Reference | HP Part |c|’ . Mfr
Deslignation Number |D Qty Description Code Mir Part Number
_ ﬁ};/bvf ‘ﬁf’ 7’[ ardeiakl

Ato 09590-80056 | & 1 | 20 1F poarp 20080 | 0e590-6008S

AOEY 01210457 ] 3 CARACITOR-Y TRHR-PSTN .8-8.5PF 750V 18738 ™

Al0C2 0121-0457 9 CAPACITOR-Y TRMR-PSTH .B-8.3PF 750V 18738 ]

A10C3 0121-p487 | 9 CAPACITOR-V TRIR-PSTH ,8-8,50F 750V 18738 ™

A10C4 0180-3878 ] & CAPACITOR-FXD) 1000PF +-20% 100VDC CER 28480 0186-3878

Al0CS 0180-3878 ] CAPACITOR-FXD 1000PF +-20% 10OVDC CER 28400 0180-3678

A1GCS - 0184-3877 1] 1 CAPACITOR-FXD 100PF +-20% 200V0L CER 28480 01803877

A1QCY a180-38710 ) CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0100-3878

AIDCH 01802238 2 H CAPACITOR-FXD 'PF +-.26PF S00VOC CER 28480 0160-2220

AOCS 0100-22%0 . -1 CAPACITOR-FXD 6, 1PF +-,28PF SDOVODG CER 28480 0180-2250

A10C10 0160-3878 ] CAPACITOR-FXD 1000PF +-20% J00VDC CER 28480 0100-307%

Al0C11 0160-2250 ) CAPACITOR-FXD $.1PF +-,2%PF S00VDC CER 28480 0180~ 2250

AlOC12 0100-2250 g CAPMCITOR-FXD S, 1AF += . 25PF S0OVDC CER 28480 0180-2250

MOC13 0180-22%2 -] 1 CAPACITOR-FXD 8.2PF +-. 26PF SOOVIC (ER 29490 0160-22%2

A1OC14 0180~22%0 ] CAPMCITOR-FXD S.1PF »- . 25PF S0OVOC (ER 28490 0160-2250

AOCIS 0180-22%0 ] CAPACITOR-FXD S.1°F +-.26PF S00VDC CER 28490 0160-22%0

A1OT 1250-0880 ] 2 CONNECTOR-RF SM8 M SGL-HOLE-FR S0-0HY 28480 1250 -0850

A1072 1250-0690 [} CONNECTOR-RF 58 N SGL-HOLE-FR S0-0HH 28490 1250-0890

AlQL1 9100-2247 - | 4 1 THOUCTOR RF-CH-tR.D 100“1 10% 28480 9100-2247

A1QL2 G9EER-B0005 | 1 COIL PAR TANK 28490 09558~9000%

Aloql 1953-0007 7 1 TRANSISTOR PHP 2N3251 SI TO-10 PDs360MN 4Nn3 a3

A1DG2 17 1 T DT IR 28490 S086-4218

18541144 i 1.

ATORY ATET-0M2 9 -1 RESISTOR 10K 1X 1254 # TC=0¢-100 2439 CT4=1/9-T0-1002-F
L AOR2 08Re-3130 2 1 RESISTOR 17.9¢ 1% 1250 F TCuO4~100 2R CTA-1/9-T0-1182-F

AORD 0757-0439 3 1 RESISTOR 5.11K 1% 1280 F TCa0+-100 24548 CTA=1/8-TO-51 211 -F
( ) A1DR4 0508-3442 -] 1 RESTSTOR 237 1% 1254 F TC=0+-100 24548 CTa~1/8-T0-237TR~F

AMORS 0757-0280 E 1 RESISTOR 1K 1% 1250 F TCa0+-100 24348 CT4-1/8-TO-1001-F

. AlOT? 0B558-80002 | & 1 COIL A.P, FILTER I 28489 98558-80003

: See introduction to this section for ordering informmiion .
; *Indicates fartory selected value o 3.15
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Replaceable Parts

Table 3-3. Replaceable Parts

Relerance HP Part {C Mfr '
Designation | Number {D Qty Description Code Mir Part Number
AN 08390-80050 | 1 1 | EBANDMIDTH FILTER BOARG ASSEMELY 28480 | 08590-60050
A11C1 oep-4832 | & 30 | CAPACITOR-FXD .DIUF +-10% 100VDC CER 28430 | Ote0-4832
M1c2 o180-0127 |2 1 | CAPACITOR-FXD tUF +-20% SOVDC CER 28420 | otea-0127
A11C4 o180-4832 |4 CAPACITOR-FXD .OTUF +-10% 100VDC CER 28480 | 0180-4832
A1CS 0180-4832 | ¢ CAPACTTOR-FXD .OtUF +-10% 10OVDC CER 28480 | o160-4432
aftcs 01804432 | ¢ CAPACITOR-FXD .0UF +-10% 100VOC CER 28400 | 0100-4832
AICT o150-4832 | ¢ -CAPACLYOR-FXD .01UF +-10% 100VOC CER 23430 | 0160-A832
Al1C8 0180-2207 |3 2 | CAPACITOR-FXD 300PF +-5% 300vOC MICA 23430 | 0180-2207
A11CY 0100-4832 |4 CAPACITOR-FXD .0IUF +-10% 100VDC CER 2430 | 0160-4032
ANCTD a180-4832 | 4 CAPACITOR-FXD .01LUF +-10% 100VDC CER 26480 | 0180-4032
ANCH o180-4832 |4 CAPACITOR-FXD .GIUF +-10% 190VDC 28480 | 0180-4922
ANC12 0480-4832 | 4|’ CAPACITOR-FXD ,01UF +-10% 100VOC CER 20400 | 0180-4832
ANEY) ote0-eq22 |2 3 | CAPACITOR-FXD 1000PF +-8% 100VDC CER 28400 | 0180-4022
AHCI4 o1e0-224 |3 2 | CAPACITOR-FXD 4,70F +-.28PF SO0VDC CER 20400 | 0160-2248
ANICIS 0121-0089 |7 2 | CAMACITOR-v TRMR-CER 2-8PF 350V PC-MTG 73800 | DV119RGA
aliciaw 0100-0134 {1 4 | CARACITOR-FXD 220PF +-8% 300VOC MICA 20400 | 0180-9134
anc1y 0100-4832 | 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 | o0180-4432
A11C18 0180-4832 | 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 23400 | 0180-4832
ANICIS 0180-4832 | 4 CAPACTTOR-FXD . 01UF +-10% 100VDC CER 28490 | 0160-4832
aliczo™ 0180-0134 |1 CAPACITOR-FXD 220PF +~5% 3J00VDC MICA 29980 | 0180-0134
ANC2 o160-0437 | 7 2 [ CAPACITOR-FXD 1296 +-5% 500VOC CER 28490 | 0100-0437
A11C22 0180-4838 | 7 3 | CAPACITOR-FXD .1UF »-10% SOVOC CER 28480 [ 0180-483%
AT1E23 o121-003 | o 2 | CAPACITOR-V TRMR-CER 5.5-16PF 350V 72899 | OVHIFRISA
A11C24 o180-4832 | 4 CAPACITOR-FXD .G1UF +-10% 100VOC CER 26490 | 0160-4832
A11C28 0121-0863 | 8 2 | CAPACITOR-v TRMR-CER 3.5-100F 180V 52703 | M/S-TRIXD202440404
Al1C28 0180-4332 | 4 CAPACITOR-FND .OTUF +-10X 100VDC CER 23400 | 0180-4932
AHIC27 0180-4832 | 4 CAPACITOR-FAD .01UF +-10% 100¥OC CER 28490 | 0190-4832
AVIC28 0180-4332 | 4 CAPACITOR-FXD .0tUF ¢-10% 100VOC CER 28200 | 0180-4832
AHIC29 0180-4822 .| 2 CAPACITOR-FXD 1000RF +-5X% 100¥DC CER 8490 | 0180-4022
A11€30 0180-4832 |4 CAPACITOR-FXD .O1UF +-10% tOOVDC CER 28490 | 0100-48%2
ATICH o160-4831 |23 t | CAPACITOR-FAD 4700PF +-10% 100VDC CER 28480 1 0160-4831
acE o180-483 {7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 | 0160-4835
ANCE) o100-2207 | 3 CAPACITOR-FND 300PF +-S% 300VOC MICA 28490 { 0180-2207
A1C34 o1e0-4832 | & CAPACTTOR-FND .O1UF +-10% 100VDC CER 28480 | 0160-4832
A1IC3S 0100-4832 | 4 CAPACITOR-FXD .01UF +-10X tOOVDL CER 28480 | 0160-4832
a11c3s 0100-4032 | 4 CAPACITOR-FXE .01UF +-10% 1OOVDC CER 28490 | 0160-4832
at1car ote0-2288 | 3 CAPACITOR-FXD 4, 7% +-.28PF SOOVDC CER 2es00 | 0180-2248
AltC3s oin-g0%8 |7 CAPACITOR-V TRMR-CER 2-8PF 380V PC-MTG 73000 | DviiPmEA
A11C39 0180-2997 | 8]- 2 | CAPACITOR-FXD 8.2°F +-_5PF 1KVDC CER 20490 | 0180-2997
AY1CH0 0100-4832 | 4{ CAPACITOR-FXD ,01UF +-10% 100VDC CER- 20480 | 0180-4932
ALICH1 o180-4822 | 2 CAPACITOR-FXD 1000PF +-BX 100VDC CER 28480 | 0180-4€22
a11c42 o1s0-4832 | 4 CAPACITOR-FND ,01WF +-10% 100VDC CER 25480 | 0180-4432
A11C43* 0180-0134 |1 CAPACITOR-EAD 220PF +-5% 200VDC MICA 28480 { 0180-0134
At1C44 o180-0437 | 7 CAPACITOR-FND 12PF +-5% S00VOC CER 26400 | 01800437
AtiCSs 0121-003 |o CAPACITOR-v TRIR-CER 8.5-19PF 350V 73008 | OV11ARIGA
AT1C48 0180-48% | 7 CAPACITOR-FD .1UF +-10% SVOC CER 28450 | 0160-4838
AT1CA? Q100-4832 | 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 20480 | 0160-4832
ATICAS o180-4832 | & CAPACITOR-FXD .01UF +-10% 100VDC CER 20400 | a180-e832
ANGCA 0180-4832 | 4 CAPACITOR-FND .01UF +-10% 100VOC CER 20400 * | 0160-4832
ANTS0 0180-4832 |4 CAPACITOR-FND .01UF +-10% 100VOC CER 8480 | 0180-4832
ANCSI olao-4832 |« CAPACITOR-FXD .G1UF +-10% 100VOC CER 2ea00 | 0160-4832
ATICS2 D1B0-4832 | 4 CAPACITOR-FXD .01UF +~10% 160W0C CER . 400 | 0180-4832
A11L83 0100-432 {4 CAPACITOR-FXD .01UF +-10% 100V0C CER 2480 | 0100-4832
ATICES . 0121-0583 | & CAPACITOR-V TRIR-CER 3.5-10PF 160V 52783 | TR/S-TRIKOI0Z448404
AUCES 0100-4822 | 4 CAPACITOR-FXD .01UF +-10% 100V0C 20400 | or180-eea2
A11C58 0180-2997 {8 CAPACITOR-FXD 8.2PF +-.SPF 1KVDC {ER 28480 | N180-2097
A11C80 ot60-4232 | CAPACITOR-FXD .0IVF +-10% 100VDC CER 28480 | 01804832
A11C8Y 0100-4832 | & CAPACITOR-FXD .01UF +-10% 100VDC CER 20430 | 0160-4932
AT1C62- ore0-4032 | & CAPACITOR-FXD .01UF +-10% 100VDC CER 20430 | 0160-4832
at1ce3 o1e0-4832 | & CAPACITOR-FXD .0ILF +-10% 100VDC CER 20480 | 0180-4832
Altcedt 0180-0134 | CAPACITOR-FXD 220PF +-5% 300VDC MICA 23480 | 0180-0134
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Replaceable Parts

Table 3-3. Replaceable Parts

Reference HP Part |C L Mir
Designation | Number |D| QY Description Co'de- Mfr Part Number
AYICBS 01680-~-4832 4 CAPACITOR-FXD .01UF +-10% 100VOC CER 20480 0160-4832
A11066 0180-4832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28430 0180-4832
A1CEY 60 -4832 q CAPACITOR-FXD .OIUF +-10% 100VDC CER 28480 0180-48732
Al1C88 ¢160-22580 4 1 CAPACITOR-FXD 11PF +-SX S00vDC CER 9+-3Q 28450 0160-2258
AICED 0160-4932 4 CAPACITOR-FXD .01UF +-10% 100VDL CER 28480 0160-4832
AN1Cra 0121-0452 4 2 CAPACITORY TRMR-AIR 1.2-54PF 175V TAG70 157-0103-028
AlCT4 Q121-04%2 4 CAPACITOR-V TRMA-AIR 1.3-5.4PF 178V T4000 187-0103-028
ANCTS 0604788 {8 CAPACITOR-FXD 18PF :
ATICR1 1901 -0047 8 & DIODE-SUITCHING 20V 7SMA 1DNS 268480 1901-0047
A1ICR2 1901 =0047 -] DIDOE-SUITCHIMNG 20V 75MA 1085 28480 18010047
AICR3 1901 =107 ] 5 DIOOE-PIN 110¥ 28480 18011070
A11CR4 1901-1070 -] DIOOE-PIN 110Y 28480 1901 - 1070
A1ICRS 1901 -1970 g DIODE-PIN 110V 28480 1901-1070
A1ICRS 1901 -0535 9 s DIODE-SM SI& SCHOTTKY 22480 1901 -0535
A11CR8 1901 -053% g DIOOE-SM SIG SCHOTTKY 28480 1901-0535
AT1CR9 1901-0047 4 DIODE-SWITCHING 20V 7SMA 10NS 28480 19¢1-0047
A1tCR10 19613047 q DTODE-SWITCHING 20V TSHA 1OMS 26480 1901-0047
ATECRIM 18011070 9 OIODE-PIN 110V 28430 1901 -1070
A1IER12 1901-1070 9 OIODE-PIN 110V 28480 19G1=-1070
AYICR13 $901-0047 8 OIODE-SWITCHING 20V TSMA 10NS 28480 1901 -3047
ANCR14 1901 -0535 9 DIODE-S SIG SCHOTTEY 28480 1901 -0538
AVICRIS 1901-053% a8 DICDE-S1 SIG SCHATTKY 28480 1801-0653%
AVICR1G 190t -0047 8 DIOOE -SWITCHING 20V 75MA 10NS 26480 t801-0047
MICR17 1901% -0835 9 DIDDE-SM SIG SCHOTTKY 28480 1901-053%
ALY 9140-0112 2 1 INDUCTOR RF-CH-ML.D 4.7UH 10% 20480 1400112
A11L2 910G -1641 1] 1 INGUCTOR RF-CH-MLD 240UM 5% 28480 N00-1641
ALY 2140-0114 L) 2 INDUCTOR RF-CH-MLD tOUN 10% 28480 N40-0114
Al1L4 9100 -1824 9 3 INDUCTOR RF-CH-MLD 30UH SX 28480 M00-1824
A1ILS 9140-0179 1 4 INDUCTOR RE-CH-MLD 22UM 10% 28480 N40-0179
A{1LS 100-2813 0 2 INDUCTOR 3R5MK SX .3120-INK1.018,G-IN 28430 AN00-2813
AIL7 91400399 7 2 INDUCTOR RF-CH-MLD 2.20M 5% 28480 140-0399
AlILE 9140-1178 0 1 INOUCTOR RF-CH-MLD 12U 10% 23430 9140-0178
A1ILY 9100-1819 2 2 INOUCTOR RF-CH-MLD 6. 80H 10X 25480 f00-1819
AlILIO 9140-0114 4 INDUCTOR RE-CH-MLO 10U4 10% 208480 9140-0114
ALY 9100-1824 9 IHDUCTOR RF-CH-LD 2004 5% 28480 g100-1824
AlIL12 40-0t79 1 THDUCTOR RF-CH-MLD 220 10% 28480 140-0178
AVIL1S 9140-0388 7 THOUCTOR RF-CH-MLD 2.21M SX 28420 9140-030%
ANIL1A 8100~1820 5 t TNDUCTOR RF-CH-MLD 15UH 10X 28430 9100-1820
ATILIS 100-2813 0 INDUCTOR J85NH SX . 312D-INNi.018L6-IN 28480 9100-2813
AIL1S 9140-014a 0 2 INOUCTOR RF-CH-MLD 4.7UH 10% 284490 F140-0144
AIL17 91001624 ] INOUCTOR RF-CH-MLD 30UH 5% 28480 S$100-1624
ATTL18 2100-1818 2 TNOUCTOR RF-CH-NMLD 6.85UH 10% 28490 g100-1819
A1tL19 N40-0144 1] INDUCTOR RF-CH-MLD 4.7TtM 10% 28480 ota0-01 44
At IR 0B559-0002% | 5 t BAFFLE INDUCTOR 28480 6G8559-00025
FARE | 18540343 8 1 TRANSISTOR NON 2NS179 SI T0-72 PO«200rW 0aM3 5T
A1102 1854-0404 9 2 TRANSISTOR NPN SI TO-18 POc2SOM , 28480 1854-0404
A1103 1952-0007 7 5 TRANSISTOR PNP 2M3251 SI TO-18 PO=380MJ 043 2N32%1
Alt04 1953-0007 7 TRANSISTOR PNP 2M3251 S TO-18 PD=IBOMY 04713 242251
A0S 1655-0287 5 2 TRANSISTOR T-FET N-CHAN O-MODE TO-92 SI 28480 1955-0287
AL10S 18%53-6007 7 TRANSISTOR PHP 2N32%1 ST TO-18 PO-350M 043 2T
AG7 1854-()404 1] TRANSISTOR HPN SI TD-18 PO«380M 28480 1854-0404
A1108 1853-0007 T TRANSISTCR PNP 2H3281 SI TO-19 PD=J60MW 04713 2M3251
A1108 1855-0267 -3 TRANSESTOR J-FET N-CHAN D-MIDE TO-92 SI 28480 1855-0267
A11Q10 18583-0007 7 TRANSISTOR PNE 2M3251 SI TD-18 PD23SOMd 04712 MI2BI
ATIRY a757-q444 1 3 FESISTOR 12.1K 1X . 1254 F YC~0+-100 24546 Cra-t/8-T0-1212-F
AlIRZ 0898-3158 2 | RESISTOR 14,7 1% 1254 F TCa0+-100 24548 CT4-1/8-T0-1472-F
ALIRD 0757-0402 1 2 RESISTOR 110 % 125U F TCe0+-100 24548 CT4-1/8-TO-V11-F
A11R4 a75T7-0442 8 8 RESISTOR 10K % 1280 F TCa0+-10Q 24548 CT4-1/8-T0-1002-F
ARS 0757-040%5 q 1 RESISTOR 1682 1% . 1254 F TCaQ+-100 24548 CTA=1/8-T0-162R~-F
Al1R8 0698-3431 6 1 RESISTOR 23.7 1% 1250 F TC=04+~100 03888 PMESS-1/8-TO-23R7-F
ALIRT® (698 -8821 a 1 RESISTOR 5.62 1% 125U F TCa0+-100 28480 0694-8821
Al1RE G5 7-0401 ] a RESISTOR 100 1% ,125W F TC:D+-100 24548 CT4-1/8-TC-101-F
A11RS GT87-0439 4 RESISTOR &.81K 1% 125U F TCe0+-500 24546 £T4-1/8-TO-6311-F
MIR10 GYST-1094 9 1 RESISTOR 1.47K 11X 128U F TC=0+-100 24544 C¥4-1/8-T0-1471-F

See introduction to this section for ordering information.

* Indicates factory selected value.
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Replaceable Parts

Table 3-3. Replaceable Parts

Reference HP Part |C - Mfr

Designation | Number |D]QtY Description Code MIr Part Number
AT1IR1Y a75T-0440 7 1 RESISTOR 7.5K 1% 129 F TCad+-100 24546 CTa~1/8-TO-750) +F
AliR12 07570447 4 RESISTOR 16.2K 1% 325U F TC=0+-300 248548 CT4-1/8-TD~1622-F
AliR13 L898-0082 7 1 RESISTOR 464 1% ,125MW F TCD+-100 24546 CT4-t/8-T0~4840-F
AlIR14 0757-0348 2 4 RESISTOR 10 1X ,125W F TCeDe-100 28480 0757-0348

A1IR1S 08588~-3440 7 2 RESISTOR 158 1% 1254 F TCaQ«-100 24546 CTa-1/8-TO~196R-F
AT1IR1S 0TE7-0419 -a 2 RESISTOR B81 1% 1254 F TC=04+-100 24548 CT4-t/8~-TO-881R-F
ATIRIT osss-3442 | 9 2 | RESISTOR 237 1% 1250 F TCa0+-100 24546 | CT4-178-T0-237R-F
AltRIS 06e8-32154 | o 2 ] RESISTOR 4.22¢ 1% .1254 F TC«0+-100 24546 | CT4-1/8-T0-4221-F
A11R19 0208-3158 2 3 | FESISTOR 14.7K 1% 0.125W F TC=0+-100 24845 | CTA/ETO4TIF
A1TR20 +QTET-0442 k] RESISTOR 10K 1% .125U F TC=0+-100 24548 Cra~-1/8-T0~1002-F
ALIR2Y oTsT-0442 | 9 RESISTOR 10K 1% . 125U F TCad+-100 24648 | CT4-1/8-T0-1002-F
A11R22 07610452 | 9 RESISTOR 10K (X 125U F TCage-100 24548 | CT4-179-T0-1002-F
AlIR23Y 0757-0447 | 4 3 | restsror te.2k tx L1254 F TC=0e-100 24848 | CTA-1/8-T0-1822-F
A1IRZ24 a7sT-0198 ‘3 2 | RESISTOR 21.5Kk 1X 125U F TCa0+~-100 24548 CTa-1/9-T0-2152-F
AlIR2SE 06882452 1 ¥ RESISTOR 147% 1% 1254 F TCaQ+~10Q 205458 CTa=-1/0-TO-14T3-F
A11R28 2100-2182 | 7 1 | RESISTOR-TRMR 200K 10% C SIDE-ADT 17-TRN | 73139 | agpPracok -

AR27 0757-0444 |1 RESISTOR 12.1K 1% 125U F TCsD+-100 24548 | CT4A-V/8-TO-1212-F
A1IR2S 0757-0443 |0 2 | RESISTOR 11X 1% .125W F TCa0+-100 24548 | CT4-1/8-To-1102-F
A11R29 0808-0083 | 9| 2 | RESISTOR §.96K 1% 125U F TC=0+-100 24548 | CT4-1/8-TD-1981-F

- AYIR30 0757-0402 |1 RESISTOR 110 1% 1284 F TCaD+~100 24848 | CT4-1/8-T0-111-F
ATIRN 2100-3052 4. 1 RESISTOR-TRTR 50 10% € RI0E-ADJ 17-TRN 73138 SPR50

AL1R32Y 0757-0482 3 1- RESISTOR 75K 1% 1250 F TC20+~100 24548 CT4-1/8-T0-71502-F
A11R22 0757-0442 9 RESISTOR 10K 1% 125U F TC=0+-100 24548 CT4-1/8-T0-1002-F
AUIR34 0757-019%- | 3 RESISTOR 21.5K 1% .1254 F TC20+-100 24548 | CT4-1/8-TD-2152-F
AIR3S 0757-0288 1 1 RESISTOR 9.08K 1% 1254 F TCeQ+-100 15701 S033R-1/8-TO-8001-F
A1IR3S 0698-0083 B RESISTOR 1.96X 1% 125U F TCul+-100 24%48 CT4-1/8-T0-1851 -F
A11R37 075T-0418 | 7 2 | RESISTOR 511 1X .125W F TCaO+-100 24548 | CTa-1/8-T0-511R-F
A11R38 oseg-3441° |3 1 | RESISTOR 215 1% 125U F TCa0e- 100 24548 | CTa-t/8-10-21SR-F
AR 0757-0419 |o| . RESISTOR 881 I% .1250 F TCa0+:100 24548 | CT4-1/8-T0-881R-F
A11R40 0893-3442 | 9 RESISTOR 237 1% 1250 F TCe0+-100 24548 1 CT4-1/8-TO-23TR-F
A11R41 osog-ais4 |1 RESISTOR 4,22¢ 1% , 125U F TCeQ+~100 24548 | CTa~170-TO-4221-F
AVIRAZ 0137-04a2 | & RESISTOR 10K 1% , 1250 F TCa0+-100 24548 | CT4-178-T0-1002-F
ALIR4S 0606-3158 2 RESASTOR 14.7K 1% D.125W F T =0-+-100 24548 | CT#1ATO41F
AlIR4 0757-0442 -} RESISTOR 10X 1% .125W F TC=0+-100 24548 CT4=-1/8-10-1002-F
AlIRGS 0757-0401 '] RESISTOR 100 1% 125W F TC=0+-100 24548 CT4=-1/8-TG=101-F
AT1R48 07s7-0401 | o RESISTOR 100 1% . 1258 F TC20+-100 24546 | cra-1s8-10-101-F
AV1R47 0757-0348 | 2 RESISTOR 10 1X . 1254 F TCa0+:100 28480 | 0757-0346
ALTR4SY 0757-0447 | 4 RESISTOR 18.2K 1% .125W F TGe0+-100 24548 | CT4-1/8-T0-1822-F
ATIR4Q o7s7-0a44 {1 RESISTOR $2.9K 1% .125M F TC=0+-100 24548 | CT4-1/8-T0-1212-F
ALIRS0 0757-0348 | 2 RESISTOR 10 1% 1254 F TC=0+-100 28440 | 0757-0348
AVIRSY oT67-0348 | 2 RESISTOR 10 1% 1250 F TCa0+-100 28480 | 075T-0348
AlREZ o7SY-0443 14 RESISTOR 11K 1% 1250 F TCe0+-100 24548 CT4-1/8+T0-1102-F
A11RS3 05083440 T RESISTOR 196 1% , 1254 F TCa:0+~-100 24548 CT4-1/8-10-138R-F
A1TIRS4 0757-0418 7 RESISTOR S11 1% (125U F 1C20+-100 .24545 CT4-1/8-T0-S11R-F
A11RES 0757-04042 ] RESISTOR 10K 1% 125U F TC=0++100 249545 CTd=1/8-10-1002-F
Al 1RSE™ 0TS T-04%8 1 1 RESISTOR 1.82K 1% .125U F TC=0+-1{0 24548 CT4-1/8-TD-1621-F
AVIRS? _B?S?-'I:IIN_ 2 2 RESISTOR 31,8 1% 1250 F TCe0+-100 28400 | .0757-0180
A11RSS 0s96-3152 | 8 1 | RESISTOR 3.48K 1% .125W £ FCs0+-100 20548 | ‘tTe-170-To-3481-F
A11RS9 0757-0180 | 2 RESISTOR 31.6 % .125U F TC40s-106 20400 | 0757-0120
A11REG 0899-3153 |2 1 | RESISTOR 3.83K 1% .1254 F TCe0e-100 24548, | CT4-178-TO-3831-F
ATIRS 0787-042¢ |7 1 | RESISTOR 1.1K 1% 1284 F TCa0+-10¢0 24548 | CTH4-1/8-TO-1101-F
ATIVRY 19020048 | 1 1 | OIODE-ZME &.91¥ 5% DO-35 PDs. 4y 28480 | 1902-0048
Av1Y1 oa10-0778 | 8 4 | CRYSTAL-QUARTZ 25.4 HIZ HC-25/U-HLOR 28480 | G410-0778

ATIY2 0410-0776 | 8 CRYSTAL-QUMRTZ 21.4 MHZ HC-25/U-HLOR 28430 | 0410-0778

ALIY2 0410-0776 8 CRYSTAL-QUARTZ 21.4 MHZ HC+28/U-HLDR 28480 0410-0778-

Al1Y4 0410-0778 | 8 " CRYSTAL-QUARTZ 21.4 MHZ HC-25/U-HLDR 23430 | 0410-0778

See introduction to this section for ordering information.

* Indicates factory selected value.
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Replaceable Parts

Table 3-3. Replaceable Parts

" Referance HP Part |C .

Designation | Number |D]| Q1Y Bescription bhgfc;e MIr Fart Number
A2 08560 -60039 | 6 1 STEP GAIN BOARD ASSEMALY 28480 08580-50039

A28 0150-2055 9 16 CAPACITOR-FXD .01UF +80-20% 100YODC CER 28480 0160-2055

A12C2 0160-205% 9 CAPACITOR-FXD .01LF +20-20% 100YOC CER 23480 D180 -2055

A12C4 0180-2088 ] CAPACITOR-FXD .01UF +80-20% 100¥0C CER 28480 Q180 -2055

A12C8 0160-2056 9 CAPACITOR-FXD 01UF +80-20% 100VDC CER 28480 0160-20%5

A12C7 0‘“‘20'55_ ] CAPACITOR-FXD ,01UF +80-20% $00VDC CER 28480 160 -2055

Al208 01680-2055 ) CAPACITOR-FXD .01UF +B0-20% 1GOVDC CER 28480 0160-2055

A12C10 0160-208% 9 CAPACITOR-FXD .0D1UF +80-20% 100VDC CER 28480 0160-20%5

Al2011 0160-2055 ] CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055

A12C12 0180-4832 4 1 CAPACTITOR-FX0 .01UF +=-10% 100VDC CER 28480 H80-4832

Al12013 -0160-2055 ) CAPRCITOR-FXD .01UF +80-20% t0QVDC CER 23440 ¢160-2055

A12C14 o160-2058 9 CAPACITOR-FXD .OTUF +80-20% 100VDC CER | 28480 | 0160-2058

12018 0180-2088 | CADACITOR-FXD .OTUF +80-20% 100VDC CER | 28480 | 0160-2088

Al2C18 0180-3457 7 3 CAPACITOR-FXD ZO0QOPF +-10% 250VDC CER . 28480 0160-34%57

AL2C1T 0180~2085 9 CAPACITOR-FXO .0D1UF +80-20% 100VDC CER 26480 0180-2055

Af2C18 0180-205% 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28430 0980-2055

A12C19 0160-3457 7 CAPACITOR-FXD 2000PF +-10X 250VDC CER 28480 01680-3457

412020 0180-205% 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-205%

A2 0180-~2055 9 CAPACTIOR-FXD .QIUF +B0-20% 100¥DC CER 29480 0160-2055

a12622 0180-3457 - | 7 CARACITOR-FXD 2000PF +-10% 250VOC CER 28480 | 0i60-3457

AN2C23 H1E0-2055 9 CAPACITOR-FXD .01LUF «80-20% 100VDC CER 28480 0160-2095

A12C24 0160-21948 2 2 CAPACITGR-FXD JOPF +-S5% 3DQVOC HICA 28430 0160-2198

A2C25 0180-2199 2 CAPACITOR-FXD J0PF +-S% 3J00VDC MICA 28430 0180-2199

A12CRY 41 1901-0047 -] NCDE

Macre 101007 |8 TAODE

A12CR4 1801-1070 -] ] DICDE-PIN 110V 20400 1901-1070

AM2CRY 12011070 2 ' DIODE-PIN 110V 20400 1001-1010

Al2CR8 1901-107T0 9 . DODE-PIN 110V 20480 1801-1070

Al $140-0179 1 .7 INDUCTOR RF-CH-MLD 22UH 10% 25480 A140-0173

M2 9180-017 | 1 INDUCTOR RF-CH-MLD 22UH 10% 28480 | 9120-0179

AT2L3 9140-0179 1 IRDLCTOR RF-CH-MLO 220H 10% 26430 9140-0179
A2L4 140-0179 1 INOGUCTOR RF-CH-MLD 22UH 10% 28480 9140-0179
A2LE S140-0179 B ] INDUCTOR RF-CH-MLT 2214 0% 28480 914)-01713
A7 MNWw-0113 1 IHNDUCTOR RF-CH-MLD 22UH 10% 28480 NW-0178

. Al28 9140-0179 1 INDUCTOR RF-CH-MLD 22UH 10% - 28440 NAD-0178
AL2LS 9100 -2260 1 1 IMDUCTOR RF-CH-MLD 1.BUH 10X 28480 9100-2280
ANT2L10 9140-01%8 [} 1 INCUCTOR RF-CH-ALD 1M 10X 28480 9140-0158
Al 1853-0G07 ki 4 TRANSISTOR PHP 2W32%1 SI TO-13 PD=380M4 04712 2HIZS
A1202 19540246 | 8| 3 | TRANSISTOR NPN 28170 ST T0-72 POs200rd | 04713 | 2Ms179
1209 18530007 | 7 TRANSISTOR PHO 23251 ST T0-18 POegoomy | 04713 | znazsi
At204 1964-03¢5 | 8 TRANSTSTOR NPM 2N5170 ST T0-72 POs200Md | 04713 | 2N5175
A1205 1653-0007 7 TRANSISTQR PNP 2M329) SI TO-18 PD=3G0MU 44712 N32%1
AL208 1854-0345 8 TRANSISTOR WPN 245179 SI TO-72 PD=200t4 Man3 25179
1207 1883-0007 | 7 TRANSISTOR PP 23261 SI 10-18 PO-360M4 | 04713 | 2M3283
AlIR1 2100-3103 & 2 RESISTOR-TRHR 10K t0X € STINDE-AOT t7-TRM 1338 BSAR10X
AI2R2 2100-3103 8 ‘RESISTOR-TRMR 10K 10% C SIDE-AQT 17-TRN 73138 BSPR1CK
2R3 2100-30%4 a i RESISTOR-TRHR SO0K 10% C SIDE-ADT $7-TRN 3138 BSPRSOK
Al2R4 2100-3061 1 1 RESISTOR-TRHR SGOX 10% C SIDE-ADT 17-TRN 73138 B9PRSOOK
MZR12 0598-3444 1 4 RESISTOR 3216 1% 135U F TCsQ+-10Q 24548 CT4-t/8-T0-316R-F
A12R1S 0757-0346 2 2 RESISTOR 10 % _1258d £ TC:zD+-(00 84e0 0757-0348
AI12R1S 0757-0348 2 RESISTOR 10 1% 128U F TCed+-100 28480 07%7-0348
ATZR19 o757-020 [§| 1 | RESISTOR 6.19K ix .126u F Tes0+-100 19701 | 5033R-1/8-T0-6191-F
A12R20 o77-0279 |o| 4 | RESISTOR 318k 1% 125 F TGe0s-100 24548 | €T41/8-T0-3181-F
AZR21 0h88-3182 1] 4 RESISTOR 48.4% 1% 125w F TC=0+-100 24546 £T4-1/8-T0-4842-F
Al12R22 OTET-027% ] RESISTOR 3.16¥ 1% .125d F TCaD+-100 24548 CT4-1/8-To-3181-F
Al2R23 0698-3444 1 RESISTOR 316 1% ,12SW F TC=0+-100 24545 CT4-1/8-To-31ER-F
A12R20 0757-0385 | 1| 3 | RESISTOR 56.2 1% 1254 F TCa0+-100 24548 | CT4-1/8-To-56R2-F
AI1ZRZS a757-0280 3 -4 RESISTOR 1K 1% 125U F TCeQe-100 24546 CTa4-1/8-Ta-1001-F
AlZRZB 05 7-0417 B8 1 RESISTOR 862 1% .25 F TCsO+-t00 24548 CT4-1/9-TO-562R-F
Al 2R2T 0757-0280 3 RESISTOR 1K 1X 125 F TCad+-100 24548 CT4-1/8-T0~1001-F
ALZ2R28 QisT-0219 "} RESISTOR 3.18K 1% .(25W F TC=0+-10D 24548 CTa-178-T0-3181-F
A12R29 06963444 | 1 RESISTOR 316 13 .125U F TC<04-100 24546 | CT4-1/8-To-316R-F
ALZRI0 Qrs7-0395 1 RESISTOR §6.2 1% .12%W F TC=0+-100 24548 CTa-1/8-T0-56R2-F
li?ﬂ:!'l QIST-0280 3 RESISTOR X 1X 1258 F TC=<D+-100 28548 CT4-1/8-T0-1001-F

See introduction 1o this section for ordering information.

* Indicates factory selected value.
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Replaceable Parts

Table 3-3. Replaceable Parts

Reference HP Pa:t |C L. Mir

Designation Number D Qiy Description Code Mir Part Number

- Al2R32 or57-0420 | 3 2 | RESISTOR 750 1% .125W F TC:0+-100 28586 | £74-1/8-T0O-751-F
A12R33 0757-0280 } 3 RESISTOR 1K 1% .125W F TC=Q+-100 24548 | CT4-1/8-TO-1001-F
AZR34 0757-0279 [+ RESISTOR 3.36K 1% .125W F TC=0+-100 24548 Cr4-1/8-T0-3181-F
A12R35 0883-348a |1 RESISTOR 316 1% .125U F TC=0+-109 24548 | CT4-1/8-T0-3162-F
A12R36 0757-0395 {1 RESISTOR 56.2 1% 1254 F TCiD+-100 24548 | CT4-1/8-TD-56R2-F
A12R37 0757-0280 3 RESISTOR 1K 1X _ 125U F TCe0+ 100 24548 CT4-3/8-TO-10D1-F
A12R3E 0757-0420 | 3 RESISTOR 750 1% 1250 F TCeQ»-100 24546 | CT4-1/8-T0-751-F
A12R39 0757-0280 | 3 RESISTOR 1K 1% .1250 F TCs0+=100 24546 | CT4-1/8-T0-1001-F
Al12R44 0s98-3440 | 7 v | RESISTOR 196 1% .125W F TCs0+-100 24548 | CTa-1/8-T0-196R-F
A12R47 083e-1182 0 RESISTOR 48.4K 1% 125U F TC=D+-100 24546 CT4-1/8-TO-4842-F
Al2R48 | oegs-3182 |0 RESISTOR 46.4K 1% 125U F TCs0+-100 24548 | CT4-1/B-TD-4842-F
A12R49 0sgs-3182 |0 RESISTOR 46.4K 1% 1254 F TCs0+-100 24548 | £T4-1/8-T0-4642-F
AiZRS0 ome-a4d? | 4 1 | RESIITOR 422 1% 0.124W F TC=0+-100 24840 | CTLABTOAZHLE
At3 SARE AS A1) ASSEPELY

See introduction to this section for ordering information,
* Indicates factory selected value.
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Replaceable Parts:

Table 3-3. Replaceable Parts

Reference HP Part {C - Mir :
Designation Number [D|<tY Description Code Mfr Part Number

Ald o85e0-60073 | @ 1 LOG AMP BOARAD ASSEMELY 20460 OB320-0007S
A14C1 0180 -4554 7 6S CAPACITOR-FXD .01UF +-20% 50vDC CER 23480 0160 -4554
A14C2 0180-0197 8 t CAPACITOR-FXD 2.2UF+-10% 20VDC TA S6298 1S0DA25XI0 2042
A14C3 0180-4554 T CARACITOR-FXD .QIUF +-20% SOVDC CER 26480 0160 -4554
Al4CH 0180-4084 8 2 CARACITOR-FXD .1UF +-20% S0VOC CER 28480 D180 -4084
A14C5 0160-4084 :§ CAPACITOR-FXD . 1UF «-20% SOVDC CER 28480 01604084
A14CE o160-4834 | 7 CAPACITOR-FXD .OTUF +-20% SOVOC CER 28400 | 01604384
atec? 0160-3878 | 7 1 | CAPACITOR-FXD .01UF +-20% 100VDC CER 28400 | 0160-3879
Al4ce otg0-4ss4 |7 CAPACITOR-FXD .01UE +-20% 50VDC CER 29480 | 0160-4554
A14t9 0160-455¢ {7 CAPACIFOR-FXD .01UF +-20% SOVOC CER 28460 | 0160-4564
A14C10 0160-4564 {7 CAPACITOR-FX0 .01UF +-20% SOVOC CER 28450 | 0180-4554
At4act 0180-4554 | 7 .CAPACITOR-FXD .01LF +-20% SOVDC CER 29480 | 0180-4554
A14C12 0160-4554 | 7 CAPACITOR-FYD .0IUF +-20% SOVOC CER 28480 ‘| 0160-4554
A14c14 0180-4664 |7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 | 0180-4554
A14CLS 0180-4554 | ? CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 | 0160-4554
Alacte 0180-4854 | 7 CAPACITOR-FXD .OTUF +-20% SOVDC CER 23480 | 0180-a58a
a1ac1? 0160 -4554 ki CAPACITOR-FXD .01UF +-20% SO0¥DX CER 28430 01504554
A14018 0160-4554 1 CAPACITOR-FXD .01UF +-20% SOVD( CER 28480 0160-4554
AraC19 0180 4554 7 CAPACITOR-FXD .Q1UF +-20% SQVDC CER 28480 0180-4554
A14C20 1604554 7 CAPACITOR-FXD .01UF +-20% 50¥DC CER 28480 0180-4554
AT4C21 0180 -4554 ¥ CAPACITCR-FXD .Q1UF +-20% S0VDC {ER 28480 0169-4554
#1422 0160-as54 | 7 CAPACITOR-FXD .01UF ++20% SOVDC CER 28480 | 0180-4884
A14C23 0160-4554 7 CAPACITOR-FXD .01UF +-20X SOVDL CER 29480 0180-4554
AlaC24 01604554 7 CAPACITOR-FXD .01UF +-20% SQVDC CER 28480 01604554
A1ACIS 0160-4554 ? CAPACITOR-FXD .01UF +-20X SOVDC CER 28480 G185 -4554
A14C26 0160-4554 | 7 CAPACITOR-FXD .01UF +-20% SOVOC CER 23480 | 0180-4554
A14C27 D160 - 4554 7 CAPACITOR-FXD .01YF +-20X SOVOC CER 28480 01504554
A14C28 0160-4554 7 CAPACITOR-FXD .O1UF »-20% SOVOC .CER 28480 0160-4564
a14c29 0180-4584 |7 CAPACITOR-FXD .01UF +-20% SOVOC CER 20480 | 0160-4554
A14C30 0180-4564 | 7 CAPACITOR-FXD .01UF +-20% SOVOC CER 78480 | 9160-4564
Al4CH 0160 -4553 ? CAPACITOR-FXD .01UF +-20X SOVOC CER 284810 D180 - 4554
A1AC32 0150 - 4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0180 -4554
AL4C32 0180 -4554 7 CAPACITOR-FXD .0IUF +-20% SOVOC CER 28430 0180 -4554
A14C34 0180-45%4 AN CAPACITOR-FXD .0IUF +-20% SOVDC CER 28480 0180 -4554
AL4C38 0180-4554 7 CAPACITOR-FXD .DVUF +-20% SOVDC CER 20480 0150 -4554
A1aL37 o180-4854 17 CAPACITOR-FX0 .O1UF +-20% S0VOC CER 28480 | 0160-4554
A14C33 0160-4554 7 CAPACITOR-FXE .01UF +-20% SQvDC CER 28480 0160 -4554
414039 0160-4554 | 7 CAPACLTOR-FXD ,01UF +-20% S0VDC CER 28480 | 0160-4584
A14C40 01604554 7 CAPACTYOR-FXD .01UF +-20% SOVDC CER 28480 0160-4553
Al4CH1 0160 -4554 7 CAPACITOR-FAD .01UF +-20% SQvOC CER 28480 0160-4554
A14CA2 01604554 7 CAPACITOR-FXD .Q1UF +-20% SQvOC CER 28480 0180 -45%4
A14L47 0160-4554 7 CAPACITOR-FXD .01UF +-20% 50VDC LER 28480 0180-4554
Al4L44 0180- 4554 ? CAPACITOR-FXD .OtUF +-20X SOVOC CER 28480 a160-4554
A14C48 0160-43554 7 CAPACTITOR-FXD .GtUF +-20% SOVDC CER 28480 0160-4554
Al4C4B 130-4554 7 CAPACITOR-FXD .0IUF +-20% SOVDC CER 28480 4150-4554
A14047 G160-4554 7 CAPACITOR-FXD .CIUF +-20% SOVDC CER 28480 41860 -4554
A14048 D160 -45%54 7 CAPACITOR-FXD .QMUF +-20% SOVOC CER 28480 01804554
A34C49 0160-4554 | 7 CAPACITOR-FXD .DIUF +-20% SOVDC CER 28480 | D180-4584
A14C50 0180-4854 {7 CAPACITOR-FXD ,QIUF +-20% SOVOC CER 78480 | D180-4554
A14C51 0160-4584 |7 CAPACITOR-FXD .OTUF +-20% SOVDC CER 28480 | 0160-4554
Atacsz ¢160-45%54 7 CAPACITOR-FXD .GTUF_+-20% SGVOU CER 8480 0180 -4554
AT4CS3 C160-49554 7 CAPACITOR-FXD .G1UF +-20% SOVOC CER 28480 0160-455%4
A14C54 0160-4554 7 CAPACITOR-FXD .01LUF +-20% SOVDC CER 28980 0160-45%4
AF4CSS 0180-4554 7 CAPACITOR-FXD .01LF +-20% SOVOC CER 28480 0160-4554
Al4CSE 0180-4554 7 CAPACITOR-FXD .Q1UF +-20X SOVOC CER 28480 0180-4554
A14CS7 01B0-4554 7 CAPACITOR-FAD .01UF +-20% 50VOC LER 28480 0150-4554
Ai4C58 Q1B0-4554 7 CAPACITOR-FAD .Q1UF +-20% SOVOL CER 28480 0180 -4554
A14059 0160-4554 7 CAPACITOR-FRD .D1UF +-20% SOVDC CER 28480 0160-4554
A 14CE0 0160-4554 ki CAPALTTOR-FXD .Q1UF +-20X S0VDC CER 28480 0ré0)-4554
Al4C81 D160 4554 7 CAPACITOR-FXD .01LF +-20% S0VDC CER 28480 0160-4554
Al4C62 0160-4554 ? CAPACITOR-FXD .01UF +-20% SOVDC CER 8480 0160-4554

See introduction to this section for ordering information.

* Indicates factory sclected value.
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Table 3-3. Replaceable Parts

HP Part IC:

Raference . Mfr

Designation Number |D Qty Description Code Mfr Part Number
A14CEI 0160-4554 7 CAPACETOR-FAD .Q1UF +-20X SQvDC CER 23480 9150-4554
AvaCE4 0160-4554 7 CAPACITOR-FXD .Q1UF +-20% SOVDC CER 28480 9160-4554
A14C85 01560-4554 7 CAPACITOR-FXD .CIUF +-20% SOVOC CER 28480 0160-4554
A14CE6 0160-4554 7 CAPACITOR-FXD .Q1UF +-20% SOVDC CER 28480 0160 -4554
A1ACE? 01680~-4554 ? CAPACITOR-FXD .OVUF +-20% SOVDC CER 28480 0180-4554
Al4CHE 0180-4554 7 CAPACITOR-FXD .01UF +-20X SOVDC CER 28480 0160-4554
Al4C82 0160-4554 7 CAPACITOR-FXD .01UF +-20X SOVDC CER 28480 0160 -4554
ML 0150-4519 4 1 | CAPACITOR-FXD 9.1PF +-.58F 200VOC CER 28480 0180-4519
ALACTE 0140-0195 2 1 CAPACITOR-FXD 130PF +-5X 300VOC MICA T2138 OMISF131J0300WWICR
A14CT2 0180 -4388 3 1 CAPACITOR-FAD 33PF +-5X 200VOC CER Q«-30 28480 0160-4386
ATACTI G1860-3072 0 1 CAPACITOR-FUD 2.2PF +- 23PF 200vDC CER 28480 01503872
AV4CT4 01803654 7 CAPACITOR-FXD .Q01UF +-20X% SOVDC CER 28480 0180 -4554
ALACT? 0160-45564 7 CAPACITOR-FXD .01UF + 20% SOVDC CER 28480 0150-4554
AV4CR1 1910-0016 0 1 DIODE-GE SOV S0MA 1US DO-7 28480 1910-0018
AV4CRZ 1801 -0050 3 2 DIODE -SUITCHING B0V 2000A 2NS DO-35 Mt IN4150
AY4CRA 1901-00%0 3 DIODE-SUITCHING 80V 200MA 2NS DO-35 GHT NG5S0
AT4CRS 1801-108% ] 17 OIODE-SCHOTTKY S SIG 28480 5082-2836
A14CR7 to01-1085 ] DI0DE-SCHOTTKY SM SIG 28480 50822835
Al4CRE 1901-1085 -] OTODE-SCHOTTEY SH S5TE 28480 5082-2835
Al14CRY 1901-1088 -] DICDE-SCHOTTRY SN SIG 28480 $082-2835
A14CR10 1901-108% -] DIDDE-SCHOTTKY SN SIG 28480 S082-2835
ALACR1Y 1901-1085 | & DIDDE-SCHOTTKY SM SIG 28480 S082-2835
AVTACRI12 1901-1070 9 7 DIODE-PIN 110V 28480 1901-1070
AN4CR13 19011085 1] DIODE-SCHOTTKY SM SIG 28460 S082-2835
AtSCR14 t301-1085 ] DIODE-SCHOTTKY SH SIG 26480 S082-283%
ATACR1S 1901-1070 9 DIODE-PIN 110V 28480 1901-1070
ASACR1B 1301-1070 9 DIODE-PIN 110V 28480 1901-1070
A4CR17 1901-108% -] OIODE-SCHOTTEY St SIG 28480 5082-283%
Al4CRIB 1901-1085 8 DIGDE~SCHOTTXY SM 516 28480 5082-2835
AlT4LR1S 1901=-1070 9 DIOOE-PIN 110V 29480 1801 -1070
Al4CR20 1901-1085 & DIODE-SCHATTKY SHM SIG 28480 5082-2835
AtaCR21 1961-1085 -] DIOCDE-SCHOTTKY SM SIG 28480 £082-283%
AVACR22 1901-0040 1 1 DIODE-SWITCHING 30V SQMA 2NS 00-35 1T 14148
A14CR23 1901-1085 8 0IODE-SCHOTTKY SH SIG 284680 S082-293%
A14CR24 1901-108% B OI0DE-SCHOTTKY SM SIG 28480 $082-2835
Al4CR2S 1901-1070 9 DICOE-PIN 110V 28480 19011070
Al4CR2E 1901-10685 -] DICOE-SCHOTTEY SN SIG 28480 5082-2038
AVACR27 1901-108% ] GIGOE-SCHOTTEY Sh 516 28480 5082-2835
Al14CR28 1901 -1070 -] DIODE-PIN 110V 28480 1901 -1070
A14CR29 1901-1070 9 DIQDE-PIN 110V 28480 19011010
A14CR30 1901-108% 8 DTODE-SCHOTTKY SM SIG 28480 5082-283%
Al4L) S10)-1818 1 1 INDUCTOR RF-CH-MLD 5.8UH 10% 29400 9N00-1618
A2 91400144 1] ¥ INDUCTOR RF-CH-MLD 4.7UH 10% 28490 9140-0144
AT4L3 S140-0105 3 2 INQUCTOR RF-CH-MLD 8.20H 10X 28480 9140-0105
Al4L4 9100-1819 2 2 IHOUCTOR RF-CH-MLD 5.9UH 102 29480 8100-1819
ATRS 100-1619 2 INDUCTOR RF-CH-MLD 8.8UH 10% 28480 2100-1819
AlSLE 1400114 4 3 INDUCTOR RF-CH-PLD 100H 10X 23480 40-0114
AtALT 8i40-0114 4 INDUCTOR RF-CH-PLD 100UH 10X 28430 9140-0114
Al4LS S140-0114 4 INCUCTOR RF-CH-MLD 10UM 10% 28430 9140-0114
AlTLD a140-0112 2 1 INOUCTOR RF-CH-MLD 4.7UM 10X 28490 9140-0112
Al810 9140-010% 3 INDUCTOR RF-CH-MLO 3.2uH 102 28480 9140-0105
Al4L11 9100-1827 2 t INDUCTOR RF-CM-MLD JOUH SX 28480 9t00-1027
Atdlt2 9100-1829 4 1 INQUCTOR RF-CH-MLD 47UH Sk 28480 91901829
Al4L13 H0Q-1822 7 1 INDUCTOR RF-CH-MLD 240H SX 20480 1001622
AldL14 S100-2257 -] 1 INOUCTOR RF-CH-MLD 820MH 10X 23480 900 -2257
A4t 1854-0837 1 1 TRANSISTOR NPM 2ZW22194 SI TO-5 PD8QAMY 01295 N2210A
Al4Q2 1853-0281 9 2 TRANSISTOR PNP 2N29074 ST TO-18 FD=400M 04H3 N2907A
A1403 1853~0281 9 TRANSISTOR ANP 2M2907A SI T0-18 PD2400M 04713 2H2907A
At40Q4 1853-001% 7 -1 TRANSISTOR PNE SI PO:200M FT:S00MHZ 26480 18636015
AT9QS 1353-0015 7 TRANSISTOR PNP SI PD=200Md FT=500MHZ 28480 1853-0015
A1406 1853-0007 7 1 TRANSESTOR PHP 2M3251 SI TO-18 PD:380MJ QaN3 2ZN3251
A14Q7 1854-0019 3 12 TRANSISTOR NPN 51 TO-13 PO« ISOMJ 28480 1854-0019
AY408 1853-001% 7 TRANSISTOR PNR SI FO»200M FT=S00MHZ 20480 1853-0018
A1409 1854-0019 3 TRANSISTOR NPW SI TO-18 PO=3B0M 28480 1854-0019
A14Q10 1853-001% 7 TRANSISTOR PNP 51 PD:200Md FT=<S00MHZ 26480 1853-001%

See introduction to this section for ordering information
*Inédicates factory selected value
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Table 3-3. Replaceable Parts

Reference HP Part |C . Mir

Designation Number |D Qty Description Code Mtr Part .Number
A4 1854-0019 3 THANSISTOR MR 51 TO-18 PO=360Md 28420 1854-0019
AtdQ12 1853-0015 7 TRANSISTOR PNP 51 PD=200Md FT=S00MHZ 28480 t853-00t5
AT4Q13 1954-0019 3 TRANSISTOR NPN S1 TO-18 PO=360MW 24420 18S54-0019
A14014 1854-0019 3 TRANSISTOR NPN SI TO-18 PO=3G0MW 28480 1854-D0 19
Alams 1254-0019 3 TRANSISTOR NPN ‘SI TO-18 PD«360MW 28480 t854-0019
Al4q16 1884-0019 3 TRANSISTOR NPN SI TO-18 PDa350MU 28480 1854-0018
Alam? 1854-0013 3 TRANSISTOR NPN SI TO-18 POe360rU 28480 1853-00149
AlAGig 1854-0019 3 TRANSISTOR NPN SI TO-18 PO=350r4l 28480 1854-0019
Al4g19 1:552-00!9 3 TRANSISTOR MEN SI TO-19 PD=350MJ 28480 1854-0019
Al14G20 1 -0019 3 | T TOR MPN SI TO-19 PD=380Mu 28480 1854-0019

A0k PrE Ty,

Al4g 1854-0475 5 1 TRANSISTOR-DUAL NPN PO=750M 28480 1854~0475
Al4Qz2 1854-0404 1] 2 TRANSISTOR NPN ST TO-t8 PO=380MU 28480 18540404
AldQza 1854-0404 1] TRANSISTOR WPN ST TO-t3 PR=380MU 28480 1854-0404
At4025 18542019 2 TRANSISTOR 8PN ST TO-%8 PR=380Mu 28480 1854-0019
AT4R1 0Ts7T-0N7 T 1 RESISTOR 1.33K 1X 1250 F TC=D+-100 24548 CT4-1/8-TO-131-F
Al4R2 a757-0280 3 -] RESISTOR 1k 1% 1254 F TC=0+-100 24548 CTa-1/8-TO~1001-F
AV4R3 0888-0084 9 1 RESISTOR 2,15k 1% 1250 F TC=0+-100 24545 CT3-1/8-TO-2151-F
Al4R4 0B83-3430 S 1 RESISTOR 21.5 1% 1254 F TC=0+-109 03888 PMESS-1/8-T9-21RS-F
A14RS 07157-0443 Q i RESIETOR 11K 1% .125W F TC=0+-100 24545 CTA-1/8-TO-1102-F
Al4RE 057-0442 9 4 RESISTOR 16K 1% 1250 F TCz0+-190 24548 CT4-1/8-TO-1002-F
Al4R7T 0757-046% & 1 RESISTOR 100¥ 1% 1254 £ TC=(+-10D 24548 CT4-1/8-T0-1003-F
Al4RS DHE7-0442 - | 9 RESISTOR iok 1% .1250 F TC=0+-100 24545 CY4-1/8-TO-1002-F
Al4RD D6986- 3450 ) | RESISTOR 42.2K 1% .125W F TC=0+-100 24545 CT4-%/8-T0-4222-F
A4R1D 2100-2833 5 1 RESISTOR: TRMR 1€ 10X C SI0E-ADY 1-TRN 73138 $2PARIK
At4RT1 OL0R-ALT RESSTORsE 3,834 cejg—3)83
A4R12 0757-0458 7 2 RESISTOR S1.1K 1% 1254 F TCeGe-100 24548 CT4-1/8-TO-S112-F
A14RI3 075 7-0401 0 -] RESISTOR 100 1% 125w F TC=0+-100 24546 CT4-1/9-TO-101-F
AT4R14 075 7-0460 k] 1 PESISTOR B1.9K 1% ,125% F TC=0+-100 24548 CTa-1/8-TO-6192-F
A1ARIS e7s7-0458 7 RESISTOR 51.7K 1% 1280 F TC=Qw-100 24548 CTa-1/8-TO-5412-F
Al4R1S 0757-0180 2 1 RESISTOR 31.6 1% .7254 F TC«0+-100 28430 0757-0180 .
Al4RY7 0757-0454 -] 1 RESISTOR 90.9¥ 1% .125W F TCaQ+-100 24548 CTa-1/8-TO-9092-F
A4RIY 068g-3136 | & 2 | RESISTOR 17.8K 1% .128N F TCa0+-100 24546 | CT4-1/B-TO-1782-F
A14R1Y 0757-0123 3 1 RESISTOR 34.8K 1% 1254 F TC=0+-100 29480 a?os7-0123
A14R20 DESE-0083 ] 2 RESISTOR 1.96K 1% 1254 F TC204+-100 24548 CT4-1/8-TD-1881-F
A14R21 2100-2489 9 2 RESISTOR-TRMR 5k 10X C SIDE-ADT 1-TRN 73138 S2PARSK
AlaR22 08598-34563 2 31 RESISTOR 198K 1% . 1260 F TC«0+-100 24548 CT4-1/8-TO-1963-F
A14R23 2100-2814 t 1 RESISTOR-TRMR 20K 10% ¢ SIDE-ADT 1-TRN 73138 82PAR20K
A14R24 aTST-0274 -] 3 RESISTOR 1.21K 1X . 1254 F TCeQ+=100 24548 CT4-1/8-TD-1241-F
A14R2S 0757-0274 -] RESISTOR 1.2%K 1% .128% F TCeQe=100 24%48 CT4-1/8-TQ-12Y1-F
ALARZG o7s7-0274 S RESISTOR +.29K 1% .126W F TCa0+-100 24548 CT4-1/8-T0-1211-F
Al4R2? 2100-288 | RESISTOR-TRMR SK 10X C SIDE-ADJ 1-TRN 73128 | B2PARSK
At4R28 9757-0346 |2| 14 | RESISTOR 19 1% .126W F T€+0+-100 28480 | 0757-0348
AAR2D 0757-0348 2 RESISTOR 10 1% .12SW F TC=0+-100 28430 0757-0346
A14R3I0 2100-2822 1 3 RESISTOR-TRMR 10K 10% C SIDE-ADT 1-TRM 73138 S2PAR10K
A1ARIT 0757-0345 2 RESISTOR 10 1% . 1250 F TC#9+~1G0 28490 G737-0345
A14R32 0757-0346 2 RESISTOR 10 1% .125W F TCwg+-300 28480 B7S7-0346
A13R33 2100-2822 1 RESISTOR-TRME 10X 10% C SIDE-ADT 1-TRN 73138 B2PAR10%
Al4R24 2100-2821 |0 1 | RESISTOR-TRMR 2K 10X C SIDE-ADY 1-TRN 73138 | 8zPaRaK
Al4RIS Q7%7-0346 2 RESISTCR 10 1X 1254 F TCa0+-100 28480 07%7-0348
At4R3E 0757-0346 2 RESISTOR 10 1% 1254 F TCeD+-100 28480 0757-0346
ASAR37 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-1G0 24548 CT4-1/8-T0-1002-F
A14R3E 0698-31%1 T 1 RESISTOR 2.87K 1% .125W F TC=0+-100 24546 CT4-1/8-TQ-2871-F
A14R39 2100-2820 9 1 RESISTOR-TEMR 50 20% C SIDE-ADJ 1-TRW 73138 B2ZPARSO
AldRa0 0757-0442 9 RESISTOR 10K 1% .125W F TC=D+-100 24546 CT4-1/9-T0-1002-F
A14R4Y as7-0290 S 1 RESISTUR £.19K 1% 125U F TC=0+-100 19701 S033R-1/8-T0-8191 -F
AlaR42 Q1570200 7 1 RESISTOR 5.62K 1X .125U F TCeQ+=-100 24546 CTa-1/8-TG-5621-F
A14R43 ¢T57-0447 a4 1 RESISTIR 16.2K 1% 125U F TCeQ+-100 24548 CT4-1/8-T0-1622-F
Alardd GI5T-042% 2 1 RESISTOR 750 1% . 1254 F TC=0+-10¢ 24548 CT4-1/8-TO-781-F
A14RES 0698-3044 |1 8 | RESISTOR 216 1% 1254 F TC=0+-100 24546 | CT4-1/8-TO-318R-F
At4Rd5 06983158 2 1 RESISTOR 14.7% 1% 1254 F TCx0+=100 24548 CY4-1/8-T0-1472-F
A14R47 0757-0346 2 RESISTOR 10 1% . 1254 F TC#0+-100 28480 0757-0346
A14R42 0699-31%0 8 4 RESISTOR 2.37% 1% 1250 £ TCal+-100 24548 CTa-1/8-TH-23N1-F
A14R49 0853-3132 4 1 RESISTOR 281 1% ,125W F TCa{+-100 24548 CT4-1/8-TQ-2810-F
AT4RS0 Q7%7-0279 0 4 RESISTOR 3.16K 1X .125W F TCa0+-100 24548 CTa-1/8-TQ-3181-F

See introduction to this section for ardering information.

* Indicates factory selected value,
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Table 3_-3. Replaceable Parts

Refaerence HP Part |C Mfr )

Designation Number 1D Qty Description Code Mfr Part Number
A14RSY 0757-0348 2 RESISTOR 10 1% .t25W F TE=0+-100 28480 A5 7-0348
AT4RS2 0898~ 3444 1 RESISTOR 316 1% . 126W F TC=0+-100 24546 CTa-1/8-To-J ER-F
ARSI 0757-0444 |1 8 RESISTOR 121K 1% 1254 F TC=0+-100 24548 CT4-1/8-T0-1212-F
AldRS4 0767-0444 1 RESISTOR 12.1K 1% 125 F TCe0+-100 24546 CT4-1/8-TO-1212-F
A14RSS 0S7-0440 7 7 RESISTOR 7.5K 1% 1284 F TCe0+-100 24545 CT4-1/8-T0- 7501 -F
AVIRSE 0757-05801 1) RESISTOR 100 1% 1250 £ TC=0+-100 24548 CT4-1/8-T0-101-F
AARS7 075702680 3 RESISTOR 1K 1% 1254 F TCe0+-100 24548 CT4~1/8-T0-1001-F
ARS8 B7E7-0246 2 RESISTOR 10 X 1284 F TCe0+-100 20400 07570348
FE . 0888+ 3,50 ] RESISTOR 2.37K 1% 1250 F TCe0+-100 - 24548 CT4-1/8-T0-23NM -F
AV4RSO 0886 2444 1 RESISTOR M8 1% 1250 F TCef+-100 MG CT4-1/8-T0-318R-F
AV4RO1 G7ET-0280 3 OFSISTOR 1K 1% 1254 F TCeO+-108 24548 CT4-1/78-T0-1001-F
Al4Ra2 Q757-0444 1 RESISTOR 12.1K 1% . 1250 F TC=0+-100 24546 CT4=-1/9-T0-1212-F
A14R43 0T57-0444 1 RESISTOR 121K 1% 1258 F TCa0+-100 24548 CT4-1/9-T0=-1212-F
AVIRGA 0757-0480 7 RESISTOR 7.5 1% 1264 F TCaO+-100 24546 CT4-179-T0-7501-F
A14R05 G757-0401 o RESISTOR 100 1% 1258 F TCe0+-100 24548 CT4-1/8-T0-101-F i
AT4RDS 0757-0280 -3 RESISTOR 1K 1% 1254 F TCs0+=-100 24548 CTa-1/8-T0-1001-F
AL4RG7 0TS7-0340 2 RESISTOR 10 1% ,12%J F TCx0+=100 20480 0757-0346
At4Res 0088-8558 2 1 RESISTOR S11K 1% 1254 F TCaD+-100 20400 0088-3958
A14RE0 2100-2692 ] t RESISTOR-TRMR 1M 20% C SIDE-ADJ 1-TRN 13138 B2PARTN
AMARN 0638 -J344 1 RESISTOR 316 1% 125U F TCa0+-100 24548 CT4-1/8-T0-31 OR~F
AT4RTE Q7E7-0270 a RESISTOR 3.16K 1% . 1254 F TC=0+~100 24540 CTa-1/8-T0~-2181-F
AT4RT2 075 7-0444 ] RESISTOR 12.1K 1% 125U F TC=D+~100 24546 CTa-1/8-TO-1212-F
AL4RTI 0757-0444 1 RESISTOR 12.1K 1% 125U F TC=0+-100 24548 CTa-1/8-T0-1212-F
AaRT4 0757-0440 ? RESISTOR 7.5 1% . 1260 F TCa0+-100 24548 CT4-1/8-T0-7501-F
AT4RTS 0757-0401 0 RESISTOR 100 1% 1250 F TCeQ+-100 24546 CT4-1/8-T0-101-F
ATARTS 0757-0280 3 RESISTOR tE 1% .12% F TCa0+=100 24548 CT4-1/8-T0-1001-F
ATART? 0757-0348 2 RESISTOR 10 1% 12%W F TCe(+-100 23480 0757-0248
Al4RTB 0658-3150 ] RESISTOR 2.37K 1X 1254 F TC=0e-100 24540 CT4=1/8-T0=-23T1-F
A4RTD 0859 -2444 t ' RESISTOR 318 1% 1254 F TCa0+=100 24540 CT4=1/8-T0-318R-F
AL4R90 0I5 T-0289 2 ] RESISTOR 3.3 tX 1254 F TC=0+-100 19701 SOIIN-1/9-T)-1332-F
Al4RB1 0757-0289 2 RESTATOR 13.3K 1X 125 F TC=0+~-100 191 SO3IIM-1/89-TO~1332-F
AlSRE2 0757-0440 .| 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24540 CTa-1/8-T0-750% -F
At4RE2 QT57-0401 1] RESISTOR 100 1% 12584 F TC=0+-100 20548 CTa~1/8-10-101-F
AtaREa 0757-0280 3 RESISTOR 1K 1% . 1250 F TC«0+-100 24548 CT4~1/8-10-1001-F
AT4RES Q7ET-0279 0 RESISTOR 3.16X 1X 1264 F TC=0+-100 24548 LY8-1/8-T0-3181-F
AT4RGS 0757-0346 2 RESISTOR 10 1X 1250 F TCaD-100 28480 07570348
AL4RE? 0698~ 3444 t RESISTOR 318 1% .125W F TCeQ+-100 24548 CT4-1/8-TO-216R-F .
Al4RE8 2100-2522 1 RESISTOR-TRMR 10K 10% C SIDE-ADT t-TRN ™ie S2PAR1OK
AT4REY 0757-0440 7 RESISTOR 7.5K 1% 1254 F TCeO+-100 24548 CTa-1/8-T0- 7501 -F
AaR90 0757-0403 2 2 RESISTOR 121 1% .1264 F TCe0+-100 24548 CT4-1/8-TO-121R-F
Al4RG 0TST-0289 2 RESISTOR 13.3K X 1254 F TCale-100 197901 SOF3R-1/8-TO~1332-F
AT4RG2 0TIT-0289 2 RESISTOR 13.3K 1% 1254 F TCa0+-100 19901 S03N-1/8-T-1332-F
AtdRG3 009831532 9 2 RESISTOR 3.33% 1X 1254 F TCaO+-100 24545 CTa-1/8-T0-3831-F
A14RG4 0899-3130 ) RESISTOR 2,37 1% 12548 F TC=0+-100 24546 CTa-1/8-T0-2371 -F
A14RGS 07ST-0348 2z RESISTOR 10 1% . 1250 F TCa0+=100 25480 a757-0348 '
AT4ROS 0090-3445 1 RESISTOR 318 1% . 1254 F TCxe-100 24548 CT4-1/8-T0-3SR-F
A1ARGT OT57-0288 2 RESTSTOR 12,90 1% ,12% F TCxQ+~100 1901 5033R-1/8-T0-1332-F
A14R98 oMs7-0209 4 RESISTOR 13.3K 1% . 125 F TCa0#=100 15701 SORR-1/9-T0-1332-F
A14R99 M 1-0440 ki RESISTOR 7.5K 1% 1254 F TC=0+-100 24548 CT4=1/8=-TD-7501 -F
A14R100 0787-0403 2 RESISTOR 121 1% . 12%W £ TC=0+-100 24548 CT4~1/8-TO-121R-F
AT4R101 0898-3153 ] RESISTOR 3.8 1% 1250 F TC=0+-100 24540 CTA-1/8-T0~3831-F
ALAR102 0767-0348 2 RESISTOR 10 1% . 1284 F TC=0+-100 29490 057-0348
Al4R103 0767-0401 ] RESISTOR 100 1% .1254 F TC=D+-100 24548 CY4-1/8-T0-101-F
A14R104 0757-04M 1] RESISTOR 100 1% . 1258 F TC=0+-100 24548 CT4-1/9~T0-101-F
A14R105 o508-3444 1 RESISTOR 318 1% .1254 F TCsO+-100 245456 CT4~-1/2-To-210R-F
A14R108 0767-0417 -] 1 RESISTOR €62 1% 12840 F TCuf+-100 24546 CTd~1/78-T0-S82R-F
A14R107 0757-019 3 1 RESISTOR 21.5K 1% . 1250 F TCaf+-100 24548 CT4-1/8-T0-21852-F
A14R108 0898-3434 9 1 RESISTOR 4.8 1% 12540 F TCeQ+-i00 28480 0s9e-3434
AIR10S 07570400 ] 1 RESISTOR 90.9 1% . 1254 F TCeQ+~100 24548 LT4~1/8-T0-00RG-F
ATARYI0 0757-0418 -] 2 RESISTOR 619 1% 1250 F TCeg+-100 24548 CT4-1/9-T0-819R-F
AT4R1N 0898~ 3440 7 1 RESISTOR 196 1% 1258 F TCa0+=100 24548 CT4-1/8-T0-198R-F
ATIR112 0757-0280 3 . RESISTOR 1% 1% 125 F TCaQ+=-100 24549 CT4-1/8-T0-1001-F.
A14R113 G757-0280 3 RESISTOR 1K X 1254 F TC=Q+~100 24548 CTa-1/8-TO-1001 -F
AldR114 o598-3138 8 RESISTOR 17.8K 1X .1254 F TC=0+-100 20548 CT4-1/8-TD-17892-F
ALAR11S 0767-0401 ¢ RESISTOR 100 1% . 1256 F TC=0%-100 24548 CT4-1/8-TO-101~F
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Table 3-3. Replaceable Parts

Reference HP Part {C . Mir

Designation Number |D Qty Description Code Mfr Part Number
A14R116 07s7-0412 | 9 RESISTOR 619 1% 125U F TCs0+-10D 24548 | CT4-1/8-TD-BISR~F
AL4R117 07%7-0440 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24548 CF4-1/8-10-7501-F
At4R118 0688 -00085 0 1 RESISTOR 2.61X 1% .125W F TCx=0+-100 29546 C14-1/8-T0-2811-F
A1aR129 0898-0082 | B RESISTOR 1.88% 1% 125U F TCe0+-100 24546 | CT4-1/8-T0-1961-F
BT4R130 0757-0219 |0 RESISTOR 3.16X 1% .128W F TC20+-100 24545 | CT4-1/8-TO-2161-F
Al4R1 OT57-0402 1 1 AESISTOR 110 1% 0,12W F TG = 0+-100 24548 | CT4-1/8TO111F
Al4R132 Q7S7-CEA0 AESISTOR A. 19K 1% 0.125W E TG =0+-100
AT4R133 0608-7212 [} -] AESISTOR 100 % 0.05W F TC = 0 +-100 24540 C31/8-TO-100R-F
ALARIZA 08087212 9 REBISTON 100 1% 0.08W F TC -0 1 -100 24348 | C2-178-TO-10001-F
AL4R138 08R0-TZTT [ AESISTOR B1.1K 1% 0.12W F TC=0+-100 24848 | CRGTOS112F
AtdR128 08087277 [ REJISTOR 51.1K 1%.0,12W F TG =0+-100 24548 | C31/S-TO-5112-F
AT4R137 OBR8-72TT [ AERISTOR B1.IK 1% 0.12W F TC=0+-100 24848 | CH/BTOB112F
A4l 1829-0062 a 2 | 1COPAMP GP DUAL TO-98 PKG 20400 | 18200002
Atz 1828-0002 3 12 OP AMP GP DUAL TO-08 PRI 28480 1820-0002
ALdVR1 1802-0901 ) 1 DIODE-ZNR 8.4V 1% DO-35 PD= 0.4W TG~ +-0.045% | 28480 | 19020001
A4 2156-0006 0 1 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 1880 | a1ss-0008

See introduction 1o this section for ordering information.

* Indicales faclory selected value.
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Table 3-3. Replaceable Parts

Reference HPF Part |C - Mfr
ipti Number

Designation | Number |D| GtY Description Code Mir Part
(1) 0B520-600031 4 1 IF MOTHERBDART ASSEMELY 28480 08590 ~-80003
ATSCY 0180-4832 4 10 CAPACITOR-FXD .01UF +-10% 100VOC CER 28480 0180-4832
A18C2 aiso-a832 | 4 CAPACITOR-FXD .G1UF +~10% 100VDC CER 28480 | 0160-2832
A1SC3 0160-4832 4 CAPACITOR-FXD .01UF +-10% 100V0C CER 28480 0160-4832
A15Ca 0160-4832 | 4 CAPACITOR-FXD _O1UF +-10% 100VDC CER 20480 | 0160-4832
AISCS 0180 ~4832 4 CAPACITOR-FXC .Q1UF +-10% 100VDL CER 20480 0‘130'4‘32
A1SCe o1e0-4832 | 4 CAPACITOR-FAD .0TUF +-10% 100VDE CER 20480 | 0160-4832
AISC7 ore0-4032 |4 CAPACITOR-FXD .OIUF +-10% 100¥D% CER 28480 | 0160-4e32
A1SCH 0160-4832 4 CAPACITOR-FXD ,01UF +-10% 100VDE CER 28490 0180-4832
A15CO ¢160-4832 L] CAPACITOR-FXD .DSUF +-50% 100VDC CER 28480 0180-4832
A15C10 J160-44932 4 CAPACITOR-FXD ,OTUF +-10% 100VDC CER 28480 0160-4832
A1SCH o1s0-0835 | 7| s | capactror-exo .1ue +-10% sovee cen 26480 | 0180-4835
A1SC12 0160~483% 7 CAPACITOR-FXD . 1UF +-10% S0VDC CER 28480 0160-483%
A1SC13 0190-3444 L} L) CAPACITOR-FXD JISUF+100-10% 4QVI( AL 28480 01803444
A1SC14 0180~-483% 7 CAPACITOR-FXD .1UF +-10X SOVOC CER 28480 H160-4835
A1SC1S 0180-3444 4 CAPACITOR-FXD 39UF +tD0-30X 40VDC AL 28480 0RO -3444
A15C16 0163-4835 1 CAPACITOR-FXG | IUF «-10% SQVOL CER ZRAED Q160 -4835
A1SC17 0180-3444 4 CAPACITOR-FXD IPUF+100-10% J0VOC AL 28480 0180-3444
A15C18 0180-4835 | 7 CAPACITOR-FXD .1UF +-10% SOVDG CER 28480 | 0160-a835
A1SC1% 0100-3444 | 4 CARPACITOR-FXO JOUF+100-10% 40VDC AL 28480 0180-3444
A16C20 0180-2216 ] 1 CAPACITOR-FXD JSOUF+T7S-10% 16VDL AL 56288 I0DIASTEO 160H2
AISCR1 1901 -0038 ] 1 DIODE-HY RECT 1KV 600MA DD-29 28480 1901-00365
AVSCR3 1801 -0743 1 3 DIDDE-PUR RECT 1M4004 200Y 14 DO-41 11295 NAO04
A1SCR4 1901-0743 1 DIODE-PUR RECT 1K4004 200 1A DO-4¢ 41295 1N4D04
AI5CRS 1901 -0743 1 DIODE-PUR RECT 1H4004 a0)V 1A DO-43 512495 $HA4004
AIS081 1990 - 0485 8 9 LED-LAMP LUR- [NT22MCD [Fs30HA-HAX SVRSY 28480 HLMP-1503
A15052 1980-0485 $ LED-LAMP LUN-INT=2MC0 IF30HA-RAX BVR=SY 20480 HLMP-15032
A15059 1990-0488 | S LED-LAIP LUM-INTA20C0 IF+J0NA-NAX BYRSY | 20480 | MiP-1503
A1SDS4 1950-0a85 | § LED-LATP LUH-INT-2HCD 1F+30RA-TIAX BvResY | 28480 | MLRP-1503
A15055 1990 -0485 5 LED-LAMP LUH-INT#2HCE IF«30MA-MAX BVR=SY 284830 HLHP-3603
A1SE1 1970-0096 2 1 SURGE VOLTASE PROTECTOR 84380 1970 00956
F11-%1] 1261-7300 1 1 CONMN-POST TYPE . 100-PIN-SPCG S0-CONT 29430 1281 -73¢0
A1SI2 1252-1468 2 1 CONM-POST TYPE . 100-FIN-5PCG 50-CONT 00779 2-103188-3
ASJ3 1252-1884 | 4| 4 | CONN-POST TYPE .186-PIN-SACG 8-CONT 8400 | 1252-1884
A1ST4 1252-1883 3 1 CONM-POST TYPE ,156-PIN-SPCG 9-CONT 28480 1252-1883

_A1STS 1261-2089 | 8| 2 | comEtTOR-PHONO SINGLE PHONG JACK: DIF | 2sass | 1251-2989
MsI8 1251-2880 |8 COMNECTOR-OHONO SINGLE PWONO JACK: DIP | 28480 | 12512089
M7 1262-0025 | 5| 1 | CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 | 12820028
A1ST8 . 1251-8507 2 1 CONN-UTIL MT-LX G-CKT 8-CONT 25480 1281-8807
A15J3 1251 0470 L] 2 CONNECTOR-PL EDGE 6-CONT/ROM 2-ROUS 28480 1251-0472
AMST10 1251-0472 4 COMNECTOR-PC EDGE G-CONT/ROV 2-ROWS 28480 1281-0472
A15T11 1251-138% 8 -} COMMECTOR-PC EDGE 22-CONT/ROU 2-ROUS 28480 1251-138%
AIST12 12%1- 1365 8 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROLS 28480 12581-1385
PTATH 1281-13€5 | & CONNECTOR-vC EDGE 22-CONT/ROW 2-ROuS 78480 | 1281-1288
AMET14 1251-1385 ) CONMECTOR-PC EDGE 22-CONT/ROW 2-ROUS 28480 1251-1385
ATSLL 140-0158 8 3 INDUCTOR RF-CH-MLD 1UK 10% 28480 9i40-0153
AtsC2 g140-015a {6 TNDUCTOR RF -GH-IED 1UH 10% 20490 | 9140-0158
AISL3 Mo0-2247 4 1 INDUCTOR RE-CH-MLD 100MH 10% 28480 3100-2247
A150L4 N40-0158 4 INIWCTOR RF-CH-MLD 1UH t0% 28989 91400158
ALSLS 91400328 2 4 INDUCTOR 10UH 10% . 625D-INX1.128L6-IN 18480 9145-0328
A15LB 9140-0328 4 INDUCTOR 10UH 10% .B250-INXL.125LG-IN 28480 9N40-9328
AISL? 41400328 2 INQUCTOR 1CUH 10% _B250-INX).125L6-IN 28480 9140-0328
AlELS 9140-0320 4 INOUCTOR TOLM 10% .B250-INX).125.G-IN 28480 2140-0328
ATSRT 0693-3180 2 1 RESISTOR 68 2% 2w MD TLaQ+-200 8480 J698-3180
ALSR2Z 0699~ 3442 9 1 RESISYOR 237 1% 1256 F TC+0+-100 24546 CTa-1/8-T0-237R-F
AISR3 4757-0396 1 1 RESISTOR S&.2 1% . 125U F TCa0+~100 24545 CT4-1/8-TO-S8R2-F
A1SRa a7T57-0854 7 2 RESISTOR 56.2K 1% .SW F TC=0+-100 ZBagn A757T-08%4
AISRS A757-0854 7 RESISTOR $6.2K 1% .S F TCG+-100 18480 Q7570854

3-26

See introduction to this section for ordering information,

* Indicates factory selected vaiue.
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Table 3-3. Raplaceable Parts

Replaceable Parts

HP Part IC

Reference Mir .
Designation Number (D Qty Description Code Mir Part Numbear

ALSRG o5 7-0458 7 1 RESISTOR S1.1K 1% 1250 F TCeQ+=100 24546 CT4-1/8-T0-5112-F

MESRT 0658-3443 -] 1 RESISTOR 287 1% 125§ F TC=0+-100 24548 CT4-1/8-TO-28TR~-F

AVSRE 076 7-0280 3 2 RESISTOR 1K 1% . 1254 F TCs0+=100 24548 CT4=1/8-TO-1001-F

ASRD 0TS7T-0317 ¥ 2 RESISTOR 1.33K 1% 128U F TCeO»-100 24548 CTa4-1/8-T0-1331-F

AISRI0 0757-0280 3 RESISTOR 1K 1% . 1254 F TCa0+-100 20546 CT4=1/8-T0-1001-F

AMERN orsT-0M7 T RESISTOR 1.33K 1% . 1254 F TCw0+~100 540 CT4-1/8-TO-1331-F

AISR12 0784-0013 5 1 RESISTOR 56 SX 24 MO TC=0+-200 28480 0764-0013

ASN 1990-1038 8 1 OPTO=-ISOLATOR LED-PXSTR TF=8DMA-MAX 28480 1990-1038

A1SVR1 1902-05%1 1 1 DIDDE~INR 6.2V 5X PDw1U IR«TOUA 28460 19020551

See inirodwction 1o this section for ordering informalion

*Indicates factory selected value
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Replaceable Pzris

Table 3-3. Replaceable Parts

Reference HP Part |c Mfr
Designation Number D Qty Description Code Mfr Part Number

M6 05590-80002 | 3 1 | PROCESSOR A/D BOARD ASSEMBLY 28480 | ossoo-es002
A18C1 o180-4838 | 7 12 { CAPACITOR-FXD .1UF +-10X SOVOC CER 28480 | 0180-4838
A18C2 a160-4938 | ? CAPACTTOR-FXO . {UF +-10% S0VC CER 28480 | 0180-4935
A1803 a160-4835 | 7 CABACTTOR-FXD ,JUE +-10X SOVOC CER 28480 | 0180-4835
A8Ca 0180-4838 | 7 CABACITOR-FXD ,1UF +-:0% SOVOC CER 28400 | 0180-4335
A1SCS 01604835 | 7 CAPACITOR-FXD .1UF «-10% SOVOC CER 28480 | 0160-483%
A18C8 p180-4835 | ? CAPACITOR-FXD . 1UF +-10% 50VOC CER 28480 | 0100-4038
AIBC7 0160-4832 | 4| 40 | CAPACITOR-FID .01UF +-10% 105VOC CER 28480 | o1e0-a92
A18C8 o180-4832 | 4 CAPACTTOR-FXD .0UF +-10% 100VDC CER 20400 { 0180-4832
A16C9 0180-0228 | & 1 | CAPACITOR-FXD Z2UF+-10% 1SVDC TA 58289 | 150D226%001682
Atecto 0180-4235 |7 CAPACITOR-FXD . 1UF *-10% SOVOC CER 28000 | 0180-483%
AT6CH 0180-4432 | 4 CAPACITOR-FXD .0IUF +-10% 1G0VDC CER 28480 | o0180-4832
A16C12 o100-4432 | 4 CAPACITOR-FXD .0IUF +-10% 100VDC CER 28400 { 0180-4392
AT6C13 o1s0-40% | 4 CAPACITOR-FXD .0TUF +-10% 100VDC CER 20490 | 0180-4332
Al6C14 0180-4425 |7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 { 0180-4835
MBS 0180-4838 {7 CAPACTTOR-FAD .1UF +-10Z SOVIC CER 20480 | 0180-4835
A18G18 o180-4838 | 7 CAPACITOR-FXD .1UF +-10X SOVDC CER 20400 | o1s0-a805
A18017 0180-4832 ] 4 CAPACITOR-FXD .01UF +-10% 100VOC CER 29480 | 0180-a832
AI8C18 0160-4332 | 4 CARACITOR-FXD .01UF +-10% 100VOC CER 28480 | o180-4832
ASC19 0160-4832 |4 CAPACITOR-FXD .O1UF +-10% 100VOC 28480 | o0180-4232
A18C20 0160-4832 | 4 CAPMCITOR-FXD ,O1UF +-10% 100VDC CER 20480 | o1e0-ss32
A18C21 0160-4832 | & CAPACITOR-FXD .O1UF +-10% 100VDC 28490 | 0180-4832
Atec22 B160-4832 | & CARACITOR-FXD ,01UF +-10% 100VDC CER 23480 | 0180-4832
AISC23 o180-0118 |5 9 1 CAPACITOR-FXD 8,8UF+-10% 35VOC TA 58280 | 150D8ESKE0ISOZ
A18C24 0180-0162 |8 1 | CAPACITOR-FXD ,033UF +10% 200¥DC POLYE 28480 | 0180-0182
A18025 0180-0185 | 8] 1 ] CAPACITOR-FXD 3300PF »-10% 200VDC POLYE 28480 { 0160-0158
A16C28 0180-4835 | 7 CAPMCITOR-FXD . 1UF +-10X SOVOC CER 28450 | 0180-4936
AI8C27 0180-4832 | 4 CAPMCITOR-FXD ,D1UF +-10% 100VOC CER 20480 | o180-4832
A19C28 o180-4574 |1 2 | CAPACITOR-FXD 100GRF +-10% 100VDC CER 20450 | 0180-4574
A18C29 ots0-463z | 4 CAPACITOR-FXD .Q1UF +-10% 100VQC CER ° 20480 | 0180-4892
AT6CI0 o160-4832 | ¢ CAPACTTOR-FAD .01UF +-10% 100V0C CER 2v4e0 | 0180-4932
A18C3t oigo-4832 |4 CAPACITOR-FXD .01UF +-10X 100V0C CER 28480 | 0180-4832
A18032 0180-4832 | 4 CAPACITOR-FXD ,01UF +-10% 100VOC CER 28480 | 0180-4332
A16C33 nieo-4807 {3 1 | cAPACITOR-FHD 33PF +-5X 100¥DC CER 0+-20 | 28480 | 0180-4807
A16C34 0180-4632 | 4 CAPACITOR-FXD .01UF +-10% 100VOC CER 28480 | 0180-4832
A16C35 0180-4332 | 4 CAPACITOR-FXD .01UF +-10K 100VDC 28480 | o180-4832
A18C38 0160-4832 14 CAPACTTOR-FAD .DWWF +-10% 100VOC CER 20489 | 0180-4832
AIBCIT ogo-4032 |4 CARACITOR-FXD .O1UF +-10X 100VOC CER 2sam0 | 0180-4832
A16C30 0160-4038 ] 7 CAPACTTOR-FXD . 1UF +-10% SOVDC CER 20480 | o160-4835
A16C39 0150-0116 |1 CAPACITOR-FXD §.8UF«-10% 35VOC TA 56200 | 150DSEsNS0SA2
A18C40 0150-0116 | 1 CAPACITOR-FXD B§.8UFe-10% 35VOC Ta 56289 | 1S0DSASN0ITEZ
A16C41 0180-4832 | 4 CAPACITOR-FXD .OTUF +-10% 100VDC CER 28460 | 0180-4832
A18C42 0160-4832 | & CAPACITOR-FXD .O1UF +-10% 100VDC CER zeanp | 0180-4832
A18C43 o180-4832 | 4 CAFACITOR-FXD .OTUF +-10% 10QVOC CER 2400 | 0180-4532
A18C44 o1g0-01i8 |1 CAPACITOR-FXD 8. 8UF+-10% 35VOC TA s6209 | 1S0DsesugOasE?
A18CAS o180-4700 |3 1 | CAPACITOR-FXD 12PF +-6% 100NDC CER 0+-30 | 28400 | 0180-4790
A1OCAE o100-4574 | 1 CAPACITOR-FXD 1000PF +-10X 100YDC CER 20400 | 0180-4574
ATSCA? o160-4082 | 2 1 § CAPACITOR-FXD 1000PF +-2.6% 180VDC POLYP | 29480 | 0180-4882
A1BC4B 0180-40x2 | 4 CAPACITOR-EXD ,01UF +-10% 100VOC CER 28400 | o1s0-4832
A18C4D 0180-4332 | 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 29490 | oi80-ag32
A19CS0 0150-4832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 20480 0180-4832
418051 0180-4332 | 4 CAPACITOR-FXD O1UF +-10% 100VOC CER 20480 { 0100-4832
A18C52 0180-4832 | 4 CAPACITOR-FXD .DILF +-10% 100V0C CER 20400 | 0180-4832
A18C52 0180-4832 | 4 CAPACITOR-FAD .01UF +-10% 100VDC CER 20480 | o1e0-4832
A18CS4 0180-4892 |4 CAPACITOR-FND ,O1UF +-10% 100VOC CER 20400 | 0180-4832
AISCSS 0t60-4832 J 4 CAPACITOR-FXD .O1UF +-10X 100VDC CER 20490 § 0180-2932
A1BLER 0i60-4832 | 4 CAPACITOR-FXD .O1UF +-10T 10OVDC GER 20480 | 0150-4832
A18CE7 0180-0118 | 1 CAPACITOR-FXD 8,8UF+-10% 38VDC TA ss289 | rsopsgsusodte?
Al8CSR ol60-4832 | 4 CAPACITOR-FXD [Q1UF +-10X 100¥DC CER 28480 | o180-¢832
A18CE9 0180-4032 | & CAPACITOR-FXD .0WUF +-10% 100VDC CER 23480 | 0180-4832
A18CE0 0180-0118 | 1 CAPACITOR-FXD 6,8UF+-10% 3BVDC TA se2e9 | isoDsssxsoase2

See Introduction 1o this section for ordering nformation
*Indicates factory selecied value
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Replaceable Parts

Table 3-3. Replaceable Parts

Reterence HP Part |C i i Mfr

Designation | Number |D| QY Description Code Mir Part Number
atecst o180-0118 | 1 CAPACLTOR-FXD 6. 8F+-10% 35VOC TA sez89 | 1500608%903562
AISCE2 0180 -4832 L) CAPACITOR-FXD .01UF +-10% 100VODC CER 28480 01804832
ATBCE3 0150 -4832 4 CAPACITOR-FXD .QIUF +-10X 100VDE CER 28480 0160-4832
A1BCE4 01850-4832 L) CAPACITOR-FXD .QTUF +-10% 100V CER 28480 0160-4932
At6CES 01580-4432 4 CAPACITOR-FXD .QIUF +-10% 100V0C CER 28480 0160-4832
At6css o160-4832 | 4 CAPACITOR-FXD 0IUF +-10% 100VDC CER 2040 | o160-s032
AV6CS? 0160-4832 | 4 CAPACITOR-FXD O1UF +-10% 100VDC CER 2490 | o160-20%
Atecss 0180-0118 | 1 CAPACITOR-FXD 6. 8UF+-10K IVDC T 58289 | 150088SXD02582
Ateces 0180-1735 |2| 1 | CAPACLTOR-FXD .22UFs-10% 36VOC Ta 56289 | 1500224%003542
atecro 0180-0118 | 1 CAPACLTOR-FXD §.8UF+-10% ISVDC TA 56289 | 1500606%903562
AtecR1 19010050 |3| 7 | orooe-surtcnow sov zooma s 0o-3s w7 | 1ne1s0
AtecRz 1901-0050 |3 DIOOE-SUITCHING 80V 200N 2KS 00-35 w71 | ina1s0
ATECRD 1901-0050 | 2 DIOE-SWITCHING 80v 2001 2NS 00-35 w71 | inaiso
ATSCR4 1901-u050 | 3 DICOE-SUITCHING 80V 200MA 248 00-35 wi? | 1ne1s0
Al&CRS 1901-0080 |3 DIODE-SUITCHING 80V 20014 2NS DO-35 | meise
At6cRe 1901-0080 |3 DIOOE-SUITCHING 80V Z00MA 2VS 00-35 a7 | tnarse
A16CR7 1901-0538 3 1 DICOE-SM SIG SCHOTTKY 1901 -0538
A16CRS 1901-13+ |3| 1 { Droe-schorTky sm sie 2480 | sop2-2910
ATBCR10 1901-0850 3 DIODE-SWITCHING 80V 200MA 2MS DO-36 ]I 1NA150
AIBCR1Y 1990-0858 L) 18 LED LAMP 1UM-INT=1S0UCO TF«250A-MAXK 26480 1500 -0858
A1SCR12 1990-0358 L) LED LAMP LUM-INT=15QUCD IF«25MA-MAX 20480 1950 -0855
AIBCR13 1500 -0858 4 LED LAMF LUM-INT2150UCD IF = 2501A-MAK 28480 1680-0858
A1SCR14 1990 -0858 L) LED LAMP LUM-INT=150LCD IF = 2Z5MA-NAX 28480 1900 -0866
AtBCRIS 1B90-0858 L] LED LAMP LUM-INT=150UCD TF =Z5M-MAX 20a83 1960 -0856
A1BCR1S 1960-0058 L) LED LAMF LUN-INT=150UCD IF =2SMA-MAX 20480 1380 -0058
ATBCR17 1900-0858 4 LED LAMB LUM-INT=150UCD IF «25MA-MAX 284280 19680 -0858
Atecats 1900-0858 | 4 LED LA LUN~INT=1SOUCD IFs25HA-AAX 20080 | 1900-0086
ATeCRIS 1900-0858 | 4 LED LAY 4,UN-INT=1SOUCD IF r25A-FIAK 20400 | 1980-0888
AtecR20 1990-0858 | 4 LED LA LUR-INT=1SOUCD TF s 26MA-PAX 20000 | 1890-0885
ATBCR21 1900 -0858 L] LED LA {UM-INT=150UCD TF =25MA -0t 28480 1590 -0858
MecRz2 1990-0088 | 4 LED LA LUA-INT=1SOUCD IF=25HA-HAX 2000 | 1990-0888
MBCRZS 1900-0858 | 4 LED LAYP LUH1-INT»1S0UCD 1F xZSA-MAX 2000 | 1990-0836
AIBCR24 1990-0858 4 LED EAMP LUM-INT=1S0UCD 1F = 25MA-MAX 28480 1990-0858
ATBCR2S 1990-0858 4 LED LAMP LUM-INT=150UCD 1F »25MA-MAX 20480 1990 -0958
ATBCR2S 1990 -0858 L] LED LA LUR-TNT=130UCD IF »25MA-MAX 204840 1900 -0858
ATBTY 1251-7309 ] 1 COMN-POST TYPE . 100-RIN-SPCG SO-CONT 20480 1261-7309
At8J2 1252-1410 L] 2 CONN-POST TYPE , 100-PIN~-SPCG 40-CONT e 5198-092-3
a873 1282-1470 | 8 COMN-POST TYPE .100-PIN-SPCG 40-CONT 077 | s1es-892-3
AMBTS 1232-1283 9 1 CONN-POST TYPE . 100-PIN-SPCG 24-GONT 8480 1252-1293
AT8TS 1251-5839 5 1 COMNECTOR 2-PTN M BOST TYPE 28480 12915829
nezs 210284 |2| 2| commcror-sa comr rranc-s zma00 | 1261-8254
AVRT? 1261 -8254 2 CONNECTOR -SGL. CONT RTANG-F 28480 12516254
ATAT8 1281-547 ? 2 COMNECTOR 40-PIN M POST TYPE 28480 12615417
AtSTS $251-8417 7 CONNECTOR 40-FIN N POST TYPE 23480 1251-5417
MsLI ot00-183t [8| 1 | INDUCTo® RF-cH-mD e S 240 | 9100-1821
A& 1953-0038 2 2 TRANSISTOR PHP ST PD=310M FT=250MHZ 27014 243908
w8a2 1530038 | 2 TRANSISTOR PP ST PD:310M FT=250PMZ 27014 | 2908
At603 19850420 2| 3 | TRANSISTOR J-FET 294301 M-CHAN D-mOE | 01295 | 2waser
AIBQ4 1833-0007 7 1 TRANSISTOR PHP 2H3251 51 TO-18 PD=380MW 4N M3z
A1S0S 1855-0420 2 TRANSISTOR J-FET 2M4391 M-CHAN D-PODE nzes 0391
A6 sesoie |4 1 | TRANSISTORUFET 2N NCHAN DMODE oaia | ases
A1SQ7 1955-0420 2 TRANSISTOR J-FET 2M42391 H-CHAN D-MO0DE 01295 24391
A1808 1855-0875 9 1 TRANSISTOR MOSFET N-CHAM E-MODE SI 043 PPFBAED
A1OR1 0888- 7238 7 1 RESISTOR 1K 1% 054 F TC=0+-10¢ 24548 C3-1/8-T0-1001-F
ABR2 0858-7236 T RESISTOR 1K 1% .05W F TC=Q+-100 24548 C3-1/8-TO-1001-F
A18RS 0898-7253 |G| 11 | RESISTOR 8.11K iX .05M F 1¢:0+-100 24666 | €3-1/8-T0-5111-F
AlBR4 0808-7280 7 9 RESISTOR 10K 1% .05 F TC=0+-100 24548 C3-1/8-T0-1002-F
A18RS 0888-7283 ] RESISTOR S.11K 1% 054 F TC=0+-100 24545 €3-1/8-T0-8111-F
AtgRe oess-1253 |8 RESISTOR S.11K 1% 084 F TCs0+-100 24546 | C3-1/6-T0-5111-F
A6R7 Gees-7208 |o| 3 | RESISTOR $i.1 1% .08W F TCs0e-100 20548 | C3-1/8-T0-5181-F
A6Re oeoe-7231 |2| 3 | ResIsToe @19 1% .08y F TCe0+-100 24846 | Ca-1/8-To-819R-F
AVERE 0ésa-7212 8 3 RESISTOR 100 1% 054 F TC=0+-100 24548 C3-1/9-TO-100R-F
MERID DEIB-T2 3 T RISISTOR IK 1X .0%W F TC={(+-100 24546 C3-1/8-TO- 1001 -F

Seo introduction to this seciion for ordesing information.

* Indicates factory selected value,
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Replaceable Parts

Table 3-3. Replaceable Parts

" Reference HP Part [C Mfr

Dasignation Number |O Qly De_scrlption Code MIr Part Number
AlERIM 0698-7238 7 RESISTOR (K 1% 05U F TC=0+-1080 24548 1 C3-1/8-TH-1001-F
A1ER1Z 0688-7263 | 8 RESISTOR 8.31K 1% .0SN F TCs0+-10D 24548 | €3-1/8-10-5111-F
ATER1I 0g68-7238 | 7 RESISTOR 1K % .0SW F TCs0+-100 24545 | €3-1/8-T0-1001-F
A1ER14 0898-7253 |3 RESISTOR'S.11K 1% .05 £ TCe0+-100 24548 | €3-1/8-T0-6311-F
AlERIS 0858-7252 | & RESTSTOR §.11K 1% ,0SW F TCa0+- 00 24548 | €3-178-Ta-5111-F
A1ERIS 0698-7188 | 8 1 | RESISTOR 10 1% .0SW F TC20+-100 24548 | C3-1/8-T0-10R-F
AIBR17 0693-7236 7 RESISTOR 1K 12 054 F TCa0+~100 24546 CI-1/8-TO-1001-F

© AlERIB 0e0e-7238 | 7 RESISTOR 1K 1% 0S4 F TC«0+-100 24546 | €3-1/8-T0-1009-F
A1819 osse-T200 | 7 RESISTOR 10K 1% .0SW F TC:0+-100 24548 | €3-1/8-T0-1002-F
A16R20 ogse-7260 | 7 RESISTOR 10K 1% .08W F TC20+-100 24548 | £3-1/8-T0-1002-F
AR osea-7280 {7 RESISTOR 30K 1% 054 F TCe0+-10% 29548 | €3-1/8-T0-1002-F
Al8RZ2 0808-7219 |8 2 | RESISTOR 198 1X .OSW F TCs0+-100 24546 | C3-1/8-10-1980-F

* AIER23 osee-1198 [@| 1 | RESISTOR 26.5 1X .0SU F TC=0+-100 24548 | €3-1/8-10-21R$-F
AloR24 0sp3-8382 | 8 3 | RESISTOR 1K .1% .1258 F TCiG+-25 28430 | 0698-8382
AT6R2S 0893-7219 | @ RESISTOR 198 1T 05U F TCade-100 24548 | C3-1/3-TO-196R-F

T AIsmgs - oees-0047 |9 2 | RESISTOR 1.5K .1% 1254 F TCa0+-2% 20480 | 0ess-6347
AlER27 0898-T248 |1 5 | RESISTOR 3,18K 1% .05W F TCe0+4-100 24548 | C3-1/B-T0-3161-F
AlER28 » 08987214 1 1t | RESISTOR 121 1% .05W F TCeQ+-~100 24546 C3-1/8-TO-129R-F
ALCGR29 0508=-7204 1] 4 RESISTOR 100K 1% 054 F TCaD+-100 24548 C3-1/8-T0-1003-F
AL 08e8-1277 ) 3 RESISTOR 51.1K 1X 08U F TCe0+-100 24546 C3-1/8-T0-5112-F
A1ER3 oege-71225 |4 1 | RESISTOR 348 1% 054 F TCsD+-100 24548 | C3-1/B-TO-246R-F

- AI8R32 0600-2268 |3 1 | RESISTGR 0.25K 1X .0SW F TCs0+-104 24548 | C3-1/8-T0-8251-F
AR 089 -T2858 1] 1 RESISTOR 6.19K 1X 054 F TC=0+=-100 24548 C3-1/8-To-8191-F
A16R3S CB0a-7248 1 RESISTOR 3.16K 1% .05W F TC=0+-100 24548 C3-1/8~-TO-2181-F
A1ER3S 0698-7220 | 9 1 | RESISTOR 215 1% .05UW F TCaDe-100 24546 | C3-1/8-TO-215R-F
ALGRIM 0888-7T212 -] RESISTOR 100 9% .05W F TCzD+~100 24548 C3-1/8~-T0-100R-F
AlBR37Y 0e93-6320 -8 1 RESISTOR 5K .1% .125W F TCre-25 03888 PRESS-1/8-T9-5001-A
AteR3S o893-8360 |6 3 | RESISTOR 10K 1% 125U F T£=0+-25 20480 | 0698-8380
AIBR39 osss-7207 | o 1 | RESISTOR 2.87K 1% .05W F TC=0+-100 24548 | ©£3-1/8-T0-2871-F
A16R40 0808721 [ RESETOR 237 1% 0.05W F TC =0+-100 C-1/8-TO-23THF
A18R41 o8oR-8317 | 3 4 | RESISTOR 500 ,1% .125W F TCa0+-25 03038 | PMESS-1/6-T9-500R-8
A1GRA2 o5a8-8317 3 RESISTOR 500 .1% .12SW F TC=0+-2% 03088 PHESS-1/8-T9-500R-8
AIERA3 0608-9362 | 8 RESISTOR 1K .1% .1254 F TCs0+-25 28480 | 0e98-8362
AIGRA4 06a9-8317 |3 RESISTOR 800 1% .123M F TCx04-25 03868 | PrESS-1/8-T9-500R-8
AI8R4S oeag-7202 |7 2 | RESISTOR 35.3 1X .0SY F TCa0+-100 24548 | €3-1/8-T0-38R3-F
A1ERAG 0898-7202 T - RESISTOR 28.3 1% 05U F TC=0+-100 24548 €3~1/8-T0-20R3-F
ALGRAT 0888-+T218 5 1 RESISTOR 179 1X 050 F TCrO#-100 24548 £3-1/8-T0-178R-F
AIER4Y 0698-7238 | 7 | RESISTOR 1K 1% .0SW F TCa0+-100 24546 | £3-1/8-T0-1001-F
A1ERAG 0609-725%0 |5 1| RESISTOR 3.G3% 1% .05 F TCa0+-100 24548 | C3-1/8-T0-3831-F
A1ERS0 0833-7260 {7 RESISTOR 10K 1% ,05W F TC=0+-100 24548 | C3-1/8:T0-1002-F
A1SRS1 0ees-7217 {o RESISTOR S1.1K 1Z ,05W F TC=0+-100 24548 | €3-1/8-TO-5112-F
AlBRE2 ogea-exz Jal RESISTOR 1X .1%X 125U F TCr0e-28 28480 0508-8362
ATOR53 ogee-64? | ¢ RESISTOR 1,SK 1% 1259 F TCaD+-25 28450 | 0B98-6347
AIERS4 0699-7204 | S RESISTOR 100K 1% 0S¥ F TCs0+-100 24548 | C3-1/8-10-1003-F
AISRSS 08ee-1212 | @ RESISTOR 100 1% ,05W F 7C=0+-100 24848 | €3-1/8-T0O-100R-F
ATSRSS osgs-7248 |1 RESISTOR 3.18K 1X 054 F JCx=0+~100 24348 | C3-1/8-Ta-3181-F
AVBRST 08ga-7248 | 1 RESISTOR 3.16K 1X Q54 F TC20+~100 20548 | C3-1/8-TO-2181-F
Al0Rsa G751-0420 1 REREETOR 1,82 1% 0. 12W 24848 | CIA-TO-1821-F
A18RSD 08e8-T245 | & t | RESISTOR 2.37¢ 1% 05U F TCa0+-100 24548 | €3-1/8-T0-2371-F
AlSRS0 0e98-T280 T RESTSTOR 10X 1% .0SW F TCz0+-400 24548 - €3-1/8-T0~1002-F
AlSRS1 0859-T284 S RESISTOR 100K 1X .05W F TCa0+-100 24548 €3-1/8-T0-1003-F
AIBRE2 osaR-3217 ) RESISTOR S1.1X 1% 0S4 & TCed+-100 24548 C3-1/8-Tu-5112-F
A10RE3 0ese-7284 |6 RESISTOR 100K 1% .0SU F YCe0+-100 24548 | C3-1/8-T0-1003-F
A1ER84 0838-8317 |3 RESISTOR 500 .1% .125W F TC+0+-28 03888 | PMESS-1/8-T9-%G0R-B
ATERES osse-8380 | & RESISTOR 10K 1% 125U F TCe0+-25 28480 | D6GR-5380
A18RES 0e98-7205 | o RESISTOR 51.1 1% 05U F TCaD+-100 24548 | £a-1/8-10-51R1-F
A1BRE7 ocoa-683t ] 4 1 | RESISTOR 2.5K .1% 1254 F TGwD+-25 28480 | 0898-8631
A16RE8 0898-0380 |8 RESISTOR 10K .1% .125W F TC#0+-25 23430 | 0688-6380
A16RE9: 0898-7205 |0 RESISTOR 51.1 1% .0SM F TC=0+-100 24548 | £3-1/8-T0-5121-F
AIBRT) 0B88~-7253 -4 RESTSTCR S.11K 1% .05W F TC=0+-100 24546 CI-1/8-TO-%81t-F
A18RTL. osge-7260 |7 ' RESISTOR 10X 1% .05W F TC20+-100 24548 | (3-1/8-70-1002-F

 A1&R72 osge-7221 | o 1 | HESISTOR 237 1% .05 F ICx0+-100 . 24848 | (3-1/8-10-237R-F
A1BR73 0608-7252 |8 © RESISTOR 5, 11K 3% .05W F TC=0+-160 24548 | €3-1/8-T0-S111-F
A18R74 0898-7238 | 7 RESISTQR 1X 1% 08U F TCeh+-100 24548 § C3-1/8-T0-1001-F
A1BRTS 0858-7238 - | 7 RESISTOR 1X 1% .0SU F TCxbe-100 24548 C3-1/8-T0~1001-F
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Replaceable Parts

Table 3-3. Raplaceable Parts

Reference | HP Part |C Mir

Designation | Number |B| QY Description Code Mtr Part Number
MBRTT osos-7238 | 7 RESISTOR 1K 1X 05U F TCe0+-100 24548 | C3-1/8-T0-1001-F
AIBR78 0898-7253 | e RESISTOR 5.11K 1% .08 F TC=0+-100 24848 | ca3-10-10-8010-F
A1BR79 0898-71253 |8 RESISTOR 5.11K % .0SW F TC:0+-100 24548 | c2-is8-10-5111-F
A18R60 o698-7260 | 7 RESISTOR 10K 1X .05W F TCe0+-100 24548 | C2-1/8-T0-1002-F
A16RE1 069g-7280 | ? RESISTOR 10K 9% .0SW F TC=0+-100 24548 | c2-178-10-1002-F
A18R82 088e-7253 |8 RESISTOR 5.11K 1% 054 F TCa0e=100 24546 | €3-1/8-T0-S111-F
AUl 1820-2102 |8 3 | 20 LCH TTL LS D-TYPE OCTL 01206 | SNI4LSITI
Al8UZ 1820-2675 | ¢ 2 |- IC TRANSCEIVER TTL LS BUS OCTL 01205 | SN74LSG4GNT
ATSUZ 1820-2878 |0 IC TRANSCEIVER TTL LS BRS OCTL 01295 | Sn7aLSB4BMT
A1BU4 1618-3408 | 3 2 | Ic MWOS 85538 (B4K) ELEC-ER-PROM J00-NS | 28480 | 1818-3499
ABUS 1818-3183 | 2 2 | Ic CrioS 65536 (84K) STAT WA 1S0-NS 3-S5 | 54013 | Hets284LP-15
At6L BEE PAGE 4-2¢ 1. ED EPAOM 28480 | 08500-80088
Al8U? SEE PAGE 4-24 1 | PROGRAMMED 28480 | 08580-30039
ATBUS 1820-3401 | 2 1 | ICBFR TTL ALS OR GUAD 2-IM0 01205 | SNTMALS1032AM
AU 120-1208 |3 4 | IC GATE TTL LS OR QUAD 2-INP 01205 | SN7aLIIM
A8UID 1920-1201 |8 1 | IC GATE TTL LS AND GUAD 2-TwP 01208 | SN7ALIOSN
Al8U11 1910-0288 | 4 3 | NETUORK-RES 16-DIP 10.0% OHN X 1S 11238 | 701-1-R10K
Alsy12 1820-2508 |s 1 | IC-MPU; CLK FREQs8MHZ, INSTRUCTION 04713 | mcessooLs
A1BUH3 1920-1212 | 9 1 | 1¢ FF TTL LS J-K NEG-EDGE-TRIG 01205 | sHraLs112MM
AlBUL4 1820-3195 | 9 2 | IC SCHMITT-TRIG CMOS/74MC INV HEX 27014 | marecIan
MEULS 1820-1218 | 2 & { IC DCOR TTL LS 3-TO-B-LINE 3-INP 01295 | swraLs128N
ATBUIS 1920-1447 [ 6 2 | IC GATE TTL LS NAND QUAD Z-THP 01205 | SW7aUS28N
ATBUIT 1913-0128 |o 1 | 1¢ oSt WyerID 34344 | srezasa
AteulB 1820-2102 |9 IC LCH TTL LS D-TYPE OCTL 01205 | SN74LSS7IN
AI8U19 1820-3789 . | 9 4 | IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG COM | 27014 | MM74HCET4N
A18U20 1820-3789 | @ IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG COM | 27014 | N74HCS?4N
AT8U21 1919-2409 - | 2 IC NMOS 65538 (B4K) ELEC-ER-PROM 300-NS 28430 | 1919-3489
AT6U2Z ige-ae3 |z} IC CMOS 8SS36 (BAK) STAT RAM 150-KS 3-S5 | 54013 | Hw2A4LP-1$
AtoUza SEE PAGE 4-24 .1 | PROGRAMMED EPROM | 28480 | OB5HO-BOCTO
Ala24 BEE PAGE 4-24 1 PROGRAMMED EPROM 28480 | oA%8O-80071
Ar6UZS 1281-4797 | 2 1 { SHUNT-DIP 8 POS 28480 | 1281-4797
AtBUZS o120 |9 1 | IC GATE TTL LS NAND DUAL 4-IND 01296 | SW7ALS20M
AlEU27 moane |3 IC OCDR TTL LS 2-T0-8-LINE 3-IND 01205 | sn74aLS138M
Atsu2e 18201200 g 1 | IC SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 01205 | SW74LS195AN
ATEU29 1920-1194 {8 2 | IC CNTR TTL LS BIN UP/DOWN SYNORG 01265 | SH74LS193N
ATEU3D 1920-1200 | s 1 | IC INv TIL LS HEX 01205 | SH74LSOSN
Ar8uat 1820-12186 } 3 IC DCOR TTL LS 3-TO-8-LINE 3-IMP 01205 | sw7dusi1asn
AEUI2 1820-1197 |8 2 | IC GATE TTL LS MaND QUAD 2-InP 01295 | Sw74LSooM
Al0US3 1858-0077 §1 3 | TRASISTOR ARRAY 14-PIN PLSTC TO-118 0a713 | moaezzee
A18UM4 1810-0037 [ 2 1 | METUORX-RES 16-OIF 1.0K OHM X & 1122% | M1-3-RIX
AISUIS 1e28-075¢ |8 1 | IC CONPARATOR GP QUAD 14-DIP-C PKG 04713 | Lmsaer
AISUIS. 1820-1194 {6 IC CNTR TTL LS BIN UP/DOMN SYHCHRD 01205 | SNT4LSI93N
A16U37 1820-1132 | ¢ 3 | It FF TTL LS D-TYPE POS-EDGE-TRIG 01208 | SNT4LE74AN
A8 1810-0208 |7 2 | METVORK-RES 8-SIP 4.7 0N X 7 1123 | 750-91-R4. K
ATERS 1820-14T | 6 IC GATE TTL LS NAND OUAD 2-INP 01295 | SNT4LSZBN
A18U40 1820-3425 {0 1 | IC-PROGRAMMABLE INTERVAL TIMER,OC-10M4Z | 24840 | D3264-2
AT8UM 1820-1208 13 IC GATE TTL LS OR GUAD 2-INP 01296 | SNPALS3IN
A18U42 1820-1208 |2 IC GATE TTL LS OR QUAD 2-INP 01205 | SN7ALSIN
AT8U4) 1820-1208 {3 IC GATE TTL LS OR QUAD 2-INP 01296 | SNTALS3IN
ALSUA4 1§59-0077 1 TRANSISTOR ARRAY 14-PIM PLSTC TO-118 04713 HPQRa22e
AT8UAS 1926-1048 | 8 1 | IC 6P AP M-SLEU-RATE 8-DIP-C PKG 2431 | wa7-2818-8
Alsuae 1826-1178 | & 1 | SAMPLE AND HOLD 14 -CERDTP I | HA1-8320-8
ALY . 1828-1522 -] ¥ A/D 12-06T 208-CERDIP HYB 24355 ADST4AT {SELECTED)
A16U49 1810-0208 | 4 NETUORK -RES 16-DIP 10.0K OHA X 1S 11238 | 781-1-R10K
A18U4Q 1820-3789 | 9 IC FF CHDS/74HC D-TYPE POS-EDGE-TRIG COM | 27014 | MN74HCS?4N
A1BUS0 1g20-2102 |8 IC LCH TTL LS D-TYPE OCTL 01295 | SN7ALSITIN
A16UST tez0-14% |3 2 | IC GHTR TTL LS BIN SYMCHRO POS-EDGE-TRIG | 01286 | SN7aLS181AN
AlBUSZ wgz0-1216 | 3 IC DCTR FIL LS 3-TO-8-LINE 3-INP 01295 | SN?74LS138N
ATBUS3 1810-0288 | 4 HETMORK -RES 16-DIP 15,0k OHt X 15 11236 | 761-1-R10K
ALGUSA 1820-2024 3 2 IC DRYR TTL LS LINE ORVR OCTL 01298 SN74LS 244N
ALSUSS 1gz0-1112 | 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01205 | SN7ALS74AN
AI8USE 1920-18%1 | 2 1| IC EMCOR TIL LS 24336 | anvaLsiden
M BUST 1820-3440— | 8 1| tc-pamaLLeL zmsnncenmzsquncseooo 0a713 | meeeaaoLe _L(s’lu - 3832
A15USE 1810-0206 | 7 METWORK-RES 8-SIP 4.7K OHA X 11238 | 7S0-91-Re
ATSUSY 1810-0204 | 8 2z | MNETWORK-RES $-5IP 1.u o X 11236 | 7s0-81-R1k
A16US0 1810-0204 | 6 METWORK-RES 8-SIF 1.0K OHE X 7 1z | 7s0-8t-R1x

See introduction to this section for ordering information.

* Indicates [zctory selected valoe,
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Replaceable Parts

Table 3-3. Replaceable Parts

Reference HP Part |C . Mfr '

Designation Number |D Qty Deascription Coda Mfr Part Number
AlE 1828-1478 1 1 IC OP MNP PRCH 8-DIP-C PG 08665 oP15-2237
FALN 4 18580032 [} 1 TRANSISTOR ARRAY 14-PIN PLSTC DIP w5es CAIVABE
ATGUBY - 1858-0477 1 TRANSISTOR ARRAY 14-PIN PLSTC TO-118 043 mPaZ222p
AlsLna 1825-0600 ] 1 IC MATIPLXR AMLG 18-DIP-C PRQ 08685 PRROBFQ
A1SUSS 1820-3799 ] IC FF CMOS/TANG D-TYPE POS-EDGE-TRIG €D 27014 IS1TAHCS TaN
ALV 1820-1997 7 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 34338 ANTALSI AP
A100U87 1820~1420 3 IC CHNIR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 SNTALS1SIAN
AlSLUR8 1820-2024 3 IC-ORYR TTL LS LIMNE DRVR 01295 SHIALS2a4N
A& 1820-1207 2 ] IC GATE.TTL LS NAND B-INP 01288 ENTALSION
AlSU 19201197 |9 IC GATE TTL LS NAND QUAD 2-2¢@ 01295 | SN74LSOON
AlSUN 1920-1112 8 ’ IC FF TIL LS D-TYPE POS-EDGE-TRIG 01294 ENTALS TN
AlaUr2 1920-1195% 9 IC SCHNITT-TRIG CHOS/74WC DWW HEX 2714 MITAHC1 4N
Al1OVR1 1902-3104 L2} 1 OIODE-7WR 5.82¢v 5% DG 56 FDx A a0 2-304
AT $150-0008 ] 3 RESISTOR-ZERO OHNS 22 AUC LEAD DIA 20400 $159-0006
ATSu2 2150-0005 0 : RESISTOR-ZERQ OHITS 22 MG LEAD DI 28400 "ME-0005
AtGM2 9159-0005 0 RESISTOR-ZERD OHMS 22 MG LEAD DTA 28480 M50-0005

See introduction to this section for ordesing information
*indicates Faclory selected value
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Replacenble Parts

Table 3-3. Replaceable Parts

Rafarence HP Part |C r
Designatlon Number |D Qty Dascription c%fda Mfr Part Number
Al7 08380-80070 1 VIDED BOARD ASSEMBLY 20480 0A580-80070
ATTCH 0180-4335 | 7 6 | CAPACITOR-FAD .1UF +-10% 50VOC CER 28480 | 0160-483%
Al7C2 0180-0116 |1 1 | CAEACITOR-FXD 8.8UF+-10% 3SVDC TA SE280 | 1S0DEESX9035B2
A17C3 0160-4832 | 8 11 | CAPACITOR-FXD .01UF +-10% 100VDC CER 20480 { 0180-4532
ALIC4 01804832 | o CAPACITOR-FXAD .ONUF +-10% 100VOC CER 28480 | oten-48a2
AtTCS 0180-4532 | 4 CAPACITOR-FXD .01UF +-10% 100VOC CER 28480 | 0180-4832
M7CS 0180-4532 | 4 CAPACITOR-FXD .01UF +-10% 100VOC CER 28480 ] 0180-4832
A17CT 0180-4938 | 7 CAPACITOR-FXD .JUF +-10% 5QVOC CER 28480 § 0150-493%
AT7CS 0180-4832 | 4 CAPACITOR-FXD .01UF +-10% 100VOC CER 29480 § 0180-4832
ATTCS 0160-4835 | 7 CAPACITOR-FXD .IUF +-10% 50VDC CER 20480 1 0180-463%
ATC10 0180-4832 [ 4 CAPACITOR-FXD .01UF +-10% f0OVDC CER 20420 | 0180-4832
AVIEN o180-4832 | ¢ CAPACITOR-FXD .OIUF +-10% 100VDC CER 20480 | 0100-4832
M2 0180-4835 | 7 CAPACITOR-FXD . 1UF +-10% SOVOC CER 20480 | 0180-4835
AT 0180-4a32 | 4 CAPACITOR-FXD .01UF +-30% 100vOC CER 29480 | 0180-4932
AMTCI4 0180-4832 | 4 CAPACITOR-FXD .O1UF +-10% 100VDC CER 20460 | 0180-4832
AITC1S 0180~-4335 7 CAPACITOR-FXD . tUE +-10% SOVOC CER 28480 0160-4836
ALTC1S 0160-4832 [ 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 29480 | 0180-4832
A7 o160-4932 {4 CAPACITOR-FXD .01UF +-10% 100VDC CER 20400 | o1e0-4832
M1 ore0-4838 | 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 20480 | 0180-483%
A1TCHA 1901-0530 a
AN 1262-1489 | 3 1 | COMN-POST TYPE .100-PIN-SPCG 40-COMT 00779 | 103292-2
A1712 1252-0718 | 3 1 | CONN-POST TYPE .100-PIN-SPCG S-CONT 28480 | 1252-0718
A1713 1251-6254 | 2 1 | CONRECTOR-$GL CONT RTANG-F 20480 | 1251-86254
A1701 1954-0477 | 7 1 | TRansTSTOR NPN 2N22224 SI TO-18 PD=SOOMM | 04713 | N22224
ATTOR 1854-0218 1 TAANSISTOR
AR 07870399 |5 v | RESISTOR 92.% 1% . 1250 F TCabe-100 24548 | CT4-1/8-T0-G2RS-F
AR2 ‘07038 4 1| PESISTOR 75 1% L1250 F TCe0e-100 24548 | CT4-1/6-T0-7SRO-F
MM ossa-3444 {1 1 | eesISTOR 218 1X . 1258 F TCa0s-100 24548 | CT4-1/9-TO-316R-F
ATR4 0609-3132 a4 1 RESISTOR 281 1% .1254 F TCxO0+-100 24540 CT4-1/3-TH-2610-F
AlRS 0757-0442 | @ 3 | RESISTOR 10K 1% . 125W F TCsDe-100 24848 | CTA-1/8-10-1002-F
ATIRS 07sT-04a2 | ¢ RESISTOR 10K 1% 125U F TCe0+-100 24548 | .CT4-1/89-T0-1002-F
AITRY oTs7-0442 | 9 RESISTOR 10K 13 .125W F TC+0+-100 24546 | CT4-1/8-T0-1002-F
AL TR 0757-0438 {3 2 | RESISTOR 5.11K 13 125U F TCe0+-100 24848 | CT4-1/8-T0-5111-F
AR 0757-0438 |3 RESTSTOR S.11K 1% 1254 F TC=0+-100 24548 | CT4-1/8-T0-8111-F
ATTRI0 DEOS-BADG REAUSTOR 454K 1% 0.12W
ArrAN 0808-3444 1 RESISTOR 318 1% D.12W
A2 0888-0082 T RESISTOR 404
ATTR1 oTST-G2T8 ] AESISTOR 1.78K
AtIUL 1820-0535 | 7 t-| 1c DRVR TTL ANO OuaL 2-TNP 01295 | SN54518P
A2 570 - S03le 0 t | I ADYANCED CRT COWTROGLLER/DMA INT/8MHZ $4111 | HDGIAR4-8
ALY 1820-2102 |8 2 | IC LCH TIL LS B-TYRE OCTL 01295 | SN7aLSITIM
ATTUA 1820-2102 |8 1€ LCH TTL LS D-TYPE OCTL 01295 | SNTHSITIN
ATUS 00500-00001 | 4 PROGRAMMED PAL 28480 | 08590-830001
A8 1810-0533 4 2 NETUORK-RES 18-DIP 33.0 OHRN X 8 20480 1810-0533
A7 1820-1112 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN7ALSTAAN
A17U8 1820-1194 | 6 1| It cNTR TTL LS 8IN UP/DOWN SYRCHRO 01295 | SNTALSI9AN
ATUS 1819~-3214 L] 4 IC TMSad18-1SNL 28440 1818=-3214
A0 1820-1922 | 8 2 | IC SHF-RGTR TTL LS PRL-IN SERTIAL-QUT 0t295 | SNTALS1GEAN
ATTUNY 1810-0533 L) HETWORK-RES t8-0IPF 33.0 OHM X & 28480 1810-0533
A2 1218-3214 |0 IC THSA418-15NL 20480 | 1818-3214
AITULS 1820-1199 |1 11 T6 INV TTL LS HEX 1-INP 01295 | SHTALSO4N
A4 18201201 8 1 IC GATE TTL L5 AND QUAD 2-IMP 01295 SHTILSOEN
ATTIS 1818-3214 q IC TH34418-75NL 28400 1818-3214
AlTUI8 1920-1922 | @ IC SHE-RGTR TTL LS PRL-IM SERIAL-OUT 01295 | SNT4LSIGBAN
AT 1820-1197 |9 1 | IC GATE TTL LS MAND QUAD 2-INP 01205 | saTaLsooM
ALY 1818-3214 |0 IC THSA418-15ML 28420 | 1818-3214
ATTU19 1820-3298 -1 IC GATE TTL L3 OF QUAD 2-INP 01208
Al7U20 1813-0245 1 1 XTAL-CLOCK-OSCILLATOR 25-iHZ 0.05X TTL 28480 1813-0245

See introduction to this section for orderlng information,
* Indicates factory selected value.
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Replaceable Parts

Table 3-3. Replaceable Parts

Reference HP Part |C Mty
Designation Number ID Qty Description Code Mtr Part Number
Als GA%00-80088 1 1 HP4E KO BOARD ASSEMALY 28480 CB800-£0088
Ar8C1 0180-4923% 7 3 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 01604835
AT8C2 H60-4835% 7 CAPACITOR-FXD .1UF »-10% SOVDC CER 28480 0160 - 4835
AISCa 0160-4235 7 CAPACITOR-FXD .tUF +-10% SOVOL CER 29480 1680-4838
A18T1 1252-1489 3 1 CONN-POST TYPE .100-PIN-SPCG 40-CONT 0™ 103292-2
A19T2 1282~ 1068 L) 1 CONM-POST TYPE .100-PIN-5PCS 24-CONT 20480 1252-1005
AR 075T-0442 2 3 RESISTOR 10K 1X . 1250 F TCeb+-100 24548 CT4-1/8-To-1002-F
ATGR2 0757-0442 -] RESISTOR 10K 1X 1254 F TCe0+-10D 24548 CT4-1/8-T3-1002-F
A18R3 0757-0442 9 RESISTOR 10K 1% . 1254 F TC«0+-100 24548 CT4-1/9-TH-1002-F
A1SR4 0Ogae-3a20 kg HESISTOR 4.04K 1% 0.12W
AlBY 1820-3512 7 1 IC TRANSCEIVER TTL 5 INSTR-BUS IEEE-489 2me4 DETSIGIAN
ABL2 1820~-3431 -] 1 IC TRAMSCEIVER TTL S INSTR-BUS IEEE-488 27014 DS TS150AN
A1B3 1820-2024 3 1 IC DRYR TTL LS LINE DRVR OCTL 01295 SNTALS2aaM
A1S14 1820-2548 .} 1 IC-GENERAL PURPOSE INTERFACE BUS ADAPTER 28480 1920 - 2848
ABUS 1820-1208 3 1 IC GATE TTL LS OR QUAD 2-INP 0]295 SH74LSIMN
Al 08590-800181 1 i HP-IB COMNECTOR ASSY 28430 09500-80010
Azl MWUL& 9135-0270 | 2 1 FILTER-LINE OPERATING YOLTAGE:2%0 ¥ MAX S407 FN 385-4701
it dot 2
Azo Fi 2/10-6708

3-34

See introduction to this section for ordering information.

* Indicates factory selected value.



https://www.manualsplus.com/

Table 3-3. Replaceable Parts

Replaceable Parts

Reference HP Part {C Mir
D&sigrlatlon Number D Qty Descripﬂon Code Mfr Part Number
A1 08590-80012) S ] RS-232 1/0 BOARD ASSEMELY 29480 08590-60012
A1 o184-4835 ? ] CAPACITOR-FXD .WUF +-10% SOVDC CER 20480 0180 -4835
A21C2 0180-483% 7 CAPACITOR-FXD) .1UF +-10% SOVDL CER 280480 D160 -4835
A2ICY 0160-493% 7 CAPACITOR-FXD . 1UF +-10% SOVDL CER 28480 0100-4835
A21C4 0180-493% 7 CAPACITOR-FXD .1UF +-10% S0YDC CER 28480 0160-4833
A21CS 0150-4935 1 CAPACITOR-FXD . 1UF +-10% SOVODC CER 29480 0180-4835
A2ICH 0160- 4035 7 CAPACITOR-FND . 1UF +-10% 50vDC CER 28480 1160~-4835
A2ICT oran-0118 1 t CAPACITOR-FXD 6.8UF+-10% JSVOC TA 8269 150DBOSX90 ISEZ
A2111 1252- 1460 3 1 CONN-POST TYPE . 500-PIN-SPCG 40-CONT 00779 1032682-2
A21¥2 1252-1028 ] 1 CONN-POST TYPE | 100-PIN-EPCG 26~CONT 20480 1262-103%
AZIRY 0767-0436 3 3 RESIETOR 2.11¢ 1% . 1250 F TCeO+-100 24546 CTd-1/8-T0-5111-F
L ral.rd 0T57-0428 3 RESISTOR 3.11% 1% 1268 F TCeO+-100 24549 LT4-1/8-TO-5111-F
AZ1R3 0TET-0438 3 RESISTOR 5.11X 1% 125U F TCeQe-100 24548 CT4-1/8-T0-5111-F
AZ1Ut 1020- 3623 L] 1 IC-ASYNCHRONOUS COM. INTERFAGE 24 TNSE2ZS0AN
AZIUZ 1020-3322 ] 1 IC ORVE DTL COMM ETA RS-232C OUAD 04N3 ncidege”
A21V3 1820-1112 |- 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 0nes SNTALSF4AN
AZIU4 1820-331 5 1 IC RCVR OTL COMM EIA RS-233C QUAD N3 MC14890P
A2IUS 1020-1200 5 1 IC INv TTL LS HEX 01295 SHTALS05H
AZ108 1820-2024 3 1 IC DRVR TTL LS LIME ORVR OCTL 01208 SNTALS244M
A21y7 1820-1208 3 1 IC GATE TTL LS OR CUaD 2-INP 01298 SNTALSI2N
AZ1Ug 1828-0300 8 1 IC ¥ RGLTR TO-39 07283 T ZHC
A22 09%580-00019 | 2 1 RS 292 COMNECTOR ASSY 28480 DaS590-80019
B H-booS A8 Remcorim KIT
pasw-ios |3 HPIL-  RETKo FIT KIT
0559 - boogly RS 232 RETHOoFIT KIT

See introduction to this section For ordering information
*Indicates factory selccted value



https://www.manualsplus.com/

Replaceable Parts

Table 3-3. Replaceabls Parts

Reference HP Part |C Mfr | .
Designation | Number {D| Q%Y Description Code Mir Part Number

AZI 08590-60013 | & 1 HP-IL I/0 BOARD ASSEMALY 28480 08%90-60013
AZIC1 01800374 3 1 CAPACTTOR-FXD 10UF+-10% 20VDC TA 56289 1500106X902082
AZL2 0100-4436 7 3 ] CAPACITOR-FAD .1UF +-10% SOVDL CER 28480 0180-483%

AZ3C3 0160~ 4800 4 1 CAPACITOR-FXD 120PF +-SX 100VDC CER 20480 0180-4800

AZICA 0180-4896 7 CAPACTITOR-FXD .1UF +-10% 50VDC CER 284380 0160-483%

AZICS 018)-4636 7 CAPACITOR-FND . 1UF +-10% SOVDC CER 28490 0160-493%

. AZIN 1252-1489 3 1 COMN-POST TYPE .100-PIN-SPCG 40-CONT 00T 103292-2

A23J2 1262-1297 3 1 CONN-POST TYPE .100-PIN-SPCG 10-CONT 28490 1252-12687

azmt 2100~183% 8 1 INDUCTOR RF-CH-MLD SBUH SX% 29490 #100-1831

A23R1 0757-0442 9 1 RESISTOR 10K 1% . 1250 F TCae-100 24545 LT4-1/8-T0-1002-F
AZIN 1L83-0003 $ 1 HP-IL CHIP 28480 1LBJ-0003

A2z 1820-1208 3 1 IC GATE TTL LS OR QUAD 2-INP 01205 SN74LSI2N

AW 1820-2024 3 1 IC DRVR TIL LS LTHE DRVR OCTL 012905 SNTALE244N

AZ2U4 1810-9851 7 1 NETWORK-ROC 10 PIN SIF; R1sR2e715Ke-5X 20480 1810-0651 '
A2 9100-4228 3 1 TRANSFORMER 28480 9N0g-4228

AZ4 0BSH0-800201 S 1 HP-IL CBL CONNECTOR ASSY 28480 | ‘08580-80020
AV

See introduction to this section for ordering information
*Indicates faciory salected valus
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Replaceable Parts

Table 3-3. Replaceable Parts

Reterence HP Part |C N Mir
Designation Number [D Qty Description Code Mtr Part Number
CHASSIS PARTS
0852080016 | 3 1 | COVER ASSY INSTRUMENT 28480 | oeso0-s0010
08590-00004 | 8 1 | COVER INSTRUMENT 29480 | 08590-00004
~1 osson-e000z |1 2 | seacer Foor-reap 20490 | 08590-40002
#0900-0024 | @ 4 | 0-RING .145-IN-ID .0D7-IN-XSECT-DIA SIL Si833 | AS568-007 (SILICOME-80 DURD)
#"1460-2184 | 8 2 | SPRING COMPRESSION 2na00 | 1480-2184
Moip0-0587 | 3 4 | wasugR-Lk WLCL 5.0 M s.-m-ID 77980 | 2190-0587
¥ soo1-s728 |4 2 1 PLATE BACKUP 28400 | s001-8728
1 s021-8332 | 4 1 ] PLATE HANOLE 28480 | S02t-5332
f s021-6343 |7 2 | GEAR RING 78400 | s021-8343
»] s021-8344 |9 Z § SOCKET-GEAR 23480 | s5021-8344
o1 s041-3937 | 2 | roor reAr 28480 | S041-3937
| s041-3990 -] 1 HANOLE 28480 %041 - 3990
] s0a1-3991 |7 2 | TRIN cAP-HaNDLE 20480 | 5041-3501
ﬂ ’ 0a5E0-80090 | © 1 | PapassymarcHNa 28480 | 0B590-G008S0 :j
vl gsis-hity (A EVYTIY,
v|osts 4§ 4| sexen

See introduction to this section for ordering information.

* Indicates factory selecied value,
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Replaceable Parts

Table 3-3. Replaceable Parts

Reterence HP Part |C . Mfr
Designation | Number [D| QY Description Code Mfr Part Number
CABLES (SEE FIGURE 3-2)

A% 09590-60034 | 1 t | caBLE ASSY, ATTENUATOR 28480 | 08390-80034
et o8S90-80033 | 0 1 | came assv, awaLos Pouer 20460 | 08590-60033
ABU1 06590-80036 | 2 1 | CABLE ASSY, ¥IG-PRUER. 28490 | 08590-80035
AZ0UT 08590-80016 | 9 1 {7 CABLE ASSY, LI POUER 28480 | 08590-60018

'} (INCLUDES A20 PREWIRED) .- :

— - .
Wi oesen-s0024 | @ 1 | CALE ASSY, t L0 ouTRuT 28480 | 09500-80024
w2 08590-80028 | 1 1 | caBLE aSSY, CAL OUT 28450 | 08%90-80028
uz 08500-80028 | 3 1 | CABLE ASSY, CAL QUT 28480 | 09%80-80028
w3 08590-50005 | & t | caBLE assY, PROGE POVER 28430 | 08590-80065
ue 08500-80023 | & 1 | came assy, mF InwT 28480 | 08%S90-80023
us “} sont-s00e- |3 1 | VIRING ASSY, RPG 28430 | soer-oeee O -7 L
ue 08500-60014 ¢ 7 1 | cam.E assY, RIBEON 24C 28450 | 0@S90-80014
u? 03590-80021 | & 1 | cABLE Assy, vIDEO 28a20 | oBSS0-80021
us 08590-20087 | 4 1 | CABLE ASSY, TSOLATOR TO FIRST COMV 28450 | 09590-20057
we 05590-20058 | 6 1 | CABLE ASSY, LPF TD 2MD CONY. 20480 | 08590-20059
wio 08590200071 4 1 | CASLE ASSY, RF ATTEN - 157 20480 | 08590-20007
Wr 08590-60022 | 7 t | CASLE ASSY, DC POUER 20480 | 08590-60022
Wiz B120-4823 |7 38 | caBLE asSY, 2 PHOND 9.5 28480 | 9120-4823
w3 8120-4823 | 7 CABLE ASSY, 2 PHOND 9.5 20400 | a120-4823
uia $120-2823 | 7 CABLE ASSY, 2 PHOND 9.5 28480 | 8120-4823
s oes90-60026 | 0 1 | case assy, SEcond comv-SEC. IF 28480 | 08590-8002%
uis 08590-60027 | 2 1 | caBLE AssY, 2ND IF TO 2RD MINGR 28480 | 08500-80027
w7 SEE A8, AZ1 & A2}
P70 REMOTE I/0 ASSYS

uis 0120-4823 |7 CABLE ASSY, 2 PHONO 9.5 28480 | 8120-4823
Wo 8120-4822 |7 CABLE ASSY, 2 PHOND 9.5 zeag0 | s120-a323
w20 B120-4823 | 7 CABLE ASSY, 2 PHONO 9.5 268480 | 8120-4823
w21 08590-20088 | 2 1 | CABLE ASSY, YIG TO ISOLATOR 20480 | 08590-20056
w22 08590-20058 | S 3 | CABLE ASSY, FIRST COMY T0 LPF 20480 | 08550-20058
was 6850080041 ' § © 1 | caBUE assY, NTENSITY POT 48480 | 0GSEC-D004%
w4 50082-0704 . | 4 1 CABLE ASSY, LINE SWITCH 28480 5082-0784 WIN2LADLDE| € B
uzs 08580-80017 | 0 t | CABLE ASSY, LINE SELECT 29450 | 0es90-e0017 .
wan 0800000037 | 4 CADLE ASSY, CHY INTENSITY
24 = AN #2922A0 31087 € Agoux

See introduction to this section for ordering information.

* Indicates factory sclected value,
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Replaceable Parts

Table 3-3. Replaceable Parts

Refarence HP Part |C .
Designation Number |D Qty Description C%ga Mir Part Number
MISCELLANEOUS PARTS-MAIN IPB
{SEE FIGURE 3-1)
1 0815-0808 |9 8 | SCREW-TWD-RLG M4 X 0.7 12M1-L6 PAN-HD 00000 | ORDER Bv DESCRIPYION
2 0515-0888 | 3| 22 | SCREU-MACH M3 X 0.5 BMR-LG PAN-HD 20430 | 0815-0888
3 0515-1125 % 4 SCREM-NACH 2 X 0.5 10M1-LG 28480 9515-112%
r 05151387 [ 7| 20 | SCREM-RACH M4 X 0.7 &mM-LG $0-DEG-FLH-HO | 283480 | 0s1s-1367
Pt usnr.-:--m-l . g 1 | SCREW-HACH M3 X 0.5 4SITI-LG PAN-HD 28430 | 0s15-1488
}
8 os:s-fwss 9 2 | SCREW-MACH M4 X 0.7 25MM-LG PAN-HD 28480 | 0515-1666
7 3080-0105 |8 3 | WASHER-FL MTLC NO. 4 .125-IN-TID 28480 | 3056-0105
8 5001-5828 8 2 COVER, BANDUIDTH FILTER 28480 5001-5828
] soo1-8788 2 1 MAM -
10 oR590-00006 | 1 1| sumEwp, cer 28480 | 08550-00008
" 09890-08007 | 2 1 | DRACKET, POJER SUPPLY 28480 | 08s90-00007
12 09590-00008 ] 3 1 | BRACKET, MONITOR 2e430 | o0sss0-oo0us
13 0850-00088 1 1 HP-R YO BOARD ASSEMEBLY 26450 08300-40088
18 08680-000161 2 1 COVER, STEF GAIN 28480 08550-00018
s 08590~00017] 4 t COVER, LOG AP 28480 08590~-00017
1 otsen-0aate | 5 1 | cover, 280 IF 20480 | o8spo-00918
17 ossan-2001¥ ] 8 s FRNE, SIDE 20430 08560-20019
18 08£90-48001 | 0 2 | suProRT, PoveR SUPPLY 28480 | 08%590-42001
05151888 1 2 SCREW, M4 TaMM-LE PAN-HD
19 pi e 00027 lovel 229 STP
17 pagH0- o3| Coven 3¢ 0O/

See introduction to this section for ordering information.

*Iadicates not shown on IPB.

s
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Replaceable Parts

Table 3-3. Replaceable Parts

3-40

Reference HP Part |C Mir
a n Num
Designation | Number || QtY Descriptio Code Mir Part Number
MISCELLANEDUS PARTS-FRONT PANEL ASSY
(FIGURE 3-3}
g8l 5oy~ Dl3le t L FAN Assy
21 0370-3089 | 2 1 | kMOE. ROWND .25 GY 28480 | 0370-3088
7 0370-307% | 4 t | KkMOB, ROUNO 125 JG 28480 | 0370-3079
- 23 0510-1148 | 2 2 | RETAINER-PUSH OM XB-TO-SHFT EXT 2e4g0 | 0810-1148
24 0515-08%4 13 9 | SCHEW-MACH M2.§ X 0.45 BMA-LG PaN-HD 28480 | 0515-0894
2% 0518-0297 | ¢ 12 | SCREN-MACH M3 X 0.5 SM-LG PAN-HD 28480 | 0815-0897
28 0515-1822 | 7 4 | SCREW-SKT-HD-CAP M& X n 7 M-I 28480 nsls 1azz
27 i.q, | 08s0-1281 |8 32 | NoT-sPeLY 15/32-32- HC .1-IN-THK ,§62-W0 | 00000 scnméuu
e 28 =vefu | q000-0829 | 8 t | FILTER CRT §,2 28490 1ooo-
26( P04 ”qg,,,,) 21%0-0016 | 3 2 | WASHER-LK TWTL T n IN .377-IN-TD Z8480 | 2190-001
.30 2190-0027 |8 1 | uASHER-LK INTL T 174 IN .256-IN-I0 28400 | 2199-0027
31 2950-0043 | & 2 | ruT-MEX-DBL-CHAN 3/8-32-THD .094-IN-THK 00000 | ORDER BY DESCRIPTION
32 29650-0072 |3 1 | WUT-HEX-DBL-CHAM 174-32-THD .082-IN-THK 00000 | ORDER BY DESCRIPTION
.33 3030-0007 | S 2 | SCREW-SET 4-40 .125-IN-LG SMALL CUP-PT 00000 | ORDER #¢ DESERIPTION
»34 3060-0103 | 4 2 | WASHER-FL MTLC NO, 12 .25-IN-ID 28490 | 2050-0103
3s | soz1-rae0 s 1 | FRAME, FRONT 28430 | BO21TAR0  £B2/- G520 W TR
28 s041-3936 |0 2 | sumeer TOPR/BOTL 28450+ | soa1-2038
3? $041-3938 | 2 t | kevwaD, ruBser 20480 | soat-2928
£041-5939 § 3 1| xev, ‘o 28480 | S041-7939
;e S041-3640 | & 1| xevr, o - 29480 | S041-2940
so41-3541 | 7 2 { kev, *1° 28480 | 5041-3941
41 s041-3042 | & z § Kev, ‘2 28450 | S041-2042
42 S041-3042 | 9 11 kev, '3 20400 | 5041-3943
a3 5041-3944 | 0 4 | ey, & ze480 | 5041-3944
a4 5041-3945 |1 1| EY, 5 28dg0 | S041-3945
as 5041-3948 | 2 1| eev, ¥ 20420 | S041-3948
a8 5041-3947 |2 1| xev, g 28490 | so0a1-3947
47 5041-3948 | 4 1 | XEY, sk s 28490 | soet-3948
a8 5041-3040 |8 1 ] KEY, 'PK SEARCH' 20480 | -5041-3949
49 £041-3950 | @ 1 | KEY, "*KR-RIGHT ARROU 20480 | 5041-3950
50 S041-3951 | 9 1 1 KEY, "HOLD' 20480 | 50413951
81 S041-2964 | 2 z | ey, ‘9 29480 | 504Y-2054
52 soM-3055 |3 2 | kev, 'smER’ 28480 | S041-2085
53 5041-30%¢ 14 4 | kv, 'TERM 28400 | soa1-2068
64 so41-3957 |s| .1 | xEY, *PRESET" 28430 | so0e1-39%7
£8 5041-3980 |0 1 | KEY, 'FREQUENCY 29490 | s041-3960
58 soa1-3081 |1 1 | xev, 'sean’ 20480 | s0a1-208
57 $041-3962 | 2 1 [ KEY, *AWPLITLOE® 28a80 | so0a1-2962
59 s041-2584 | 3 t | KEY. *SAVE' 20480 | so041-1984
s9 6041-3065 | S t | KEY. 'RECALL’ 28480 {1 S041-39686
80 5041-2067 |7 1 | kev, *auto coumE’ 28480 | 5041-2987
&1 5041-3974 | s 1 | «eY, 'DISPLAY' 28430 | s041-2074
82 5041-3976 |8 1 | rey, "TRIG’ 28480 | S041-3978
83 5041-398¢ | & 2z | BUMPER, TOPL/BOTR 28480 | S041-3984
84 s041-3995 |1 8 | acTuaToR, SOFTXEY 28480 | S041-3906
S s041-7281 {0 1 | KeY, “PRINT® 29480 | S041-7251
o8 s041-7252 |1 1| ey, 'eLoT" 28480 | S041-7282
87 S041-7253 | 2 1] KeEY, "CAL’ 28420 | 5041-7253
€8 5041-72%4 | 3 1 | KEY., ‘CONFIG" 28480 | 5041-7254
89 5041-725% | 4 t | KEY, "LOCAL” 25480 | soar1-7288
70 5041-7256 |5 A | ey, 'mR* 20a80 | S041-7258
n s041-7267 |8 1 | xey, 'SIG TRK 28480 | 5041-7257
72 soat-7258 | 7 1 1 KEY, 'TRACE A’ 28480 | S041-7258
73 s041-7259 |8 1 | KEY, "TRACE B’ 29430 | 0417258
74 s041-7260 |1 1 | KEY, "SUEEP-BY’ 29436 | S041-7280
s s080-0487 | & v | CONMECTOR, MALE PROBF - 28480 | soso-oas?
78 spys-§fiy | Se2-0783 |3 1 | eezEL assy, CRT 20480 | 5082-0783 oLl Lol
77 . 8180-0520 | 7 3 | GASKET, EMI 3.97n DIa 26450 | 9165-0520
70 0859000002 | 7 1 | PANEL, FRONT DRESS (8ss._ nnwy3. Moo;) 20480 | 08590-06002
M 0%60 OS] RPG
foramal \ds. 48598 3adT ara el

See introduction to this section for ordering information.

*Indicates not shown on IPD.


https://www.manualsplus.com/

Replaceable Parts

Table 3-3. Replaceable Parts

Reference

HFP Part [C - Mir
Dasignation Number ID Qly Description Code Mir Parl Number
NISCELLANEOUS PARTS + REAR PANEL
{FIGURE 1-4)
100
2 0380 er—| o 4 | spacer-peo .75-TH-LG .\8-IN-ID .25-IN-0D | ZzBaso | 0380-001:
82 os10-1148 | 2 3 | RETAINER-PUSH. ON KB-T0-SHFT EXT 28480 | os10-1168
83 ps15-0898 | 7 1 | SCREM-PACH M4 X 0.7 6MM-LG PAN-KD 28430 | 0515-0898
pd 0515-1125 |8 2 | scREw-macH n3 X 0.5 soma-LG 28480 | 0515-112%
s 0515-1666 | 9 & | SCREU-MACH M4 X 0,7 35MM-LG PaN-HO 28430 | 0515-1868
.56 0535-0025 | & 2 | MuT-HEX DBL-CHAR M3 X 0.5 2.4nA-THK 00000 | ORDER BY DESCRISTION
87 1750-1558 | 7 & | ADAPTER-CDAX STR F-ENC F-RCA-PHONO 28480 |- 1250-1550
*3g i2st-2942 | 7 1 | SCREW LOCK KIT-SUBHIN O CONM 7490 | 1281-2942
.39 2110-0703 1 2 | Fuse &.3a 250V NTO IEC 28420 2110-0703
50 2196-0586 | 2 2 | wASHER-LK HLCL 4.0 M &.1-MR-TD 20480 | 2190-0598
"1 30%0-0093 | 9 2 | UASHER-FL BILC 4.0 MR 4,4-mn-10 28480 | 3050-0893
9: “r0-0308 | S 1 | fincer cuaro 48937 | 12601-43 UL.VERSIOH
93 81600820 | 7 3 | GASKE!, €Nl 3.971 OI4 28480 | 8160-0520
o4 -+#| ooo1-8780 | 2 3 | PANEL, REARDNESS 20400 | 5001-8750
s # so2t5478 | 8 1 | FRaME REAR 28400 { 8001-6750
.98 08890-80012 | 7 1 | CcOVER. 8890A POLY 28480 | 08590-g0012
97 0835-0023 |2 2 | MUT-HEX DBL-CHAM Ma X 0.7 3.2r0-THk 00000 | ORDER BY DESCRIPTION
98 s021-6391 | S| 2 | SCREw. cOsN HR-IB 28480 | $021-8351
»99 0590-00021 | 0 2 | COVER, WA-IL 28480 | 08590-00021
. *100 08590-00022 | 1 t | REVAINER, HP-IL 26480 | OESH0-00022
101 08590-00021 | 0- BOARD ASSY, HR-IL I/D 2840 [ 08590-00021
.02 oe590-60022 1 7 1 | caeg assv, we-TL 28400 | 08590-60022
MISCELLANEOUS PARTS - AF SECTION
. (FGURE 3-5)
110 ~ vasgo-0o0ly] 1 { BDRACKET, RF
0940408 1L0LATot A~V EHR
Y oRSRAIS 2743 O/F/:.S' ara belowt

Sear Fraw

=

6652200177
LoVE plopdLi-

G153y -LI0

See introduciion 1o this section lor ordering information.

*Indicatcs not shown on IPE.
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(2 PLACES)

(2 PLACES)

Figure 2-2 Instrument Cover Assembly Mechanical Parts 2-23
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A18, A19 (HP-IB shown)

A12, A22 (RS-232C)
A23, A24 (HP-IL)

ManualsPI

7

Figure 3-4.
Rear Panel Assembly I
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Figure 3-5. RF Section IPB
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) ™ CHAPTER 4
j

TROUBLESHOOTING

Introduction

This chapter presents general procedures and troubleshooting hints to help you relate
symptoms of analyzer problems to specific assemblies. Once you have identified a
suspect assembly, you can find more information about that assembly in Chapter 5,
Assembly Descriptions.

This chapter contains the following major sections:

o Understanding Error Messages presents information about the d1agnost1c messages
that appear on the CRT screen and suggests assemblies to suspect.

e Troubleshooting From the Front Panel describes checks you can perform from the
front panel. In some cases, these checks require measurements inside the unit to
confirm the suspect assembly.

o Locating RF/IF Problems guides you through the fault isolation process within
the RF/IF section. The block diagram at the end of the chapter is used with these
instructions.

) e Troubleshooting a Dead Analyzer explains the basic things to check when the
- analyzer is not working at all.

o Calibration Data Problems describes a particular kind of problem that can arise if
the analyzer calibration constants are destroyed or altered. It also contains
procedures for generating and entering new calibration constants. This should be
done if the Attenuator Assembly A3 is replaced, or if a repair or adjustment is done
that would affect the frequency response of the analyzer.

7

Test Equipment You’ll Need

Table 1-2 lists the recommended test equipment for troubleshooting and repairing the
analyzer. Although Hewlett-Packard equipment is recommended, other instruments
may be used, provided they meet the critical specifications shown in Table 1-2.
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Troubleshooting

Before Working on the Analyzer

Maintenance of the analyzer requires access to its interior. There are four things you

must do before attempting any troubleshooting, repair, or adjustments inside the ana-
lyzer: .

1.

Remove its dust cover as follows:

:: ﬁnnect the analyzer fro:g‘_ alcapower mm 50 = %w/ 0‘”‘0// i W‘;/

(o B laryoes o oo
ly place the analyzer on its front panel, using a soft cloth or towel to
protect the front panel from damage.

c. Unscrew, but do not remove, the four screws attaching the cover to the in-
strument.

d. Pull the cover off to the rear of the analyzer.

If the analyzer has been stored in an area where the ambient temperature is less
than 0°C, allow the unit to come up to room temperature before proceeding (with
no ac power applied).

Familiarize yourself with the safety symbols marked on the analyzer and with the
general safety instructions and symbol definitions given in the front of this
manual.

Read the rest of this chapter before you start troubleshooting the analyzer. )

WARNING |

The analyzer contains potentially hazardous voltages. Refer to the
safety symbols provided on the analyzer and the general safety instruc-
tions in this manual before operating the unit with the cover removed.
Failure to do so can result in severe or fatal injury.

Replacement Assemblies

The following assemblies are not component repairable. They are replaced as an as-
sembly. Detailed assembly descriptions and component-ievel troubleshooting informa-
tion for these assemblies are not included in Chapter 5, Assembly Descriptions.

Display Module A2

Attenuator Assembly A3
First Local Oscillator A6
Power Supply Module A8

Connector Assemblies A19, A22, and A24 (for optional HP-IB, HP-IL, and RS-232
I/O ports)

Line Module A20

4-2
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e Fan Assembly Bl
e Line Switch Assembly S1

Replacement assemblies for the above can be ordered from your nearest Hewlett-Pack-
ard office.

All other analyzer assemblies are component repairable. Replacement component parts
or assemblies can be ordered from your nearest Hewlett-Packard support facility.
Chapter 5, Assembly Descriptions, gives recommended troubleshooting times for each
assembly. These tirnes are given to assist you in making cost-effective repair-or-
replace decisions.

After You Have Repaired the Analyzer

After you replace or repair any assemblies in the RF or IF sections of the analyzer,
execute the related tests or adjustments to verify the analyzer performs to its specifica-
tions. If the analyzer must be recalibrated, perform all adjustment procedures listed in
Table 2-1.

After you test the analyzer, do the analyzer (firmware) calibration procedure given in
the HP 8590A Operating Manual. This ensures maximum measurement accuracy when
the unit is placed into seryice.

4-3
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Understanding Error Messages

The instrument controller executes diagnostic routines during power~up of the analyzer
or when the key is pressed. Table 4-1 shows error message definitions and

suspect assemblies for the error messages. Unless directed otherwise in the table, refer
to Chapter 5, Assembly Descriptions, to troubleshoot the suspect assemblies.

4-4

Table 4-1. Spectrum Analyzer Hardware Error Message Definitions

Error Message Meaning Suspect Assemblies

ADC-GND FAIL A failure occurred in the Processor A/D A16 TiH v
analog~-to-digital converter. ‘

ADC-TIME FAIL A failure occurred in the Processor A/D Al16 #5S ¢

ADC-2v FAIL

CAL: FM SPAN SENS FAIL

CAL: LINEAR DET FAIL

CAL: RES BW AMPL FAIL

CAL: SPAN SENS FAIL

FAIL:

analog-to~digital converter.

A failure occurred in the
analog-to—digital converter.

The analyzer coud not set
t{p span sensitivity of the
IG FM cail.

The linear calibration
routine failed.

Relative insertion loss
resolution bandwidth
is incorrect

The calibration YIG

main coil sensitivity routine
failed

A specific hardware error
was discovered during the
analyzer's power-up. The
4-digit by 10-digit code
indicates the error source
(see Table 4-2)

Processor A/D Als - 14

Analog Interface A7
FM Coil Driver

Attenuator calibration
constant overwritten or
missing. See Calibration
Data Problems.

or

Step Gain Al12 or
Log Gain Al4.
See RF/IF
Troubleshooting.

See RF/IF
Troubleshooting.

Analog Interface A7
Main Coil Driver

See Table 4-2.

v, 215y
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The following table and example explain how to interpret the failure codes annunciated
on the CRT and the indications of the LEDs on the processor board A16. The failure
codes on the CRT refer to errors found by the processor during the turn-on or preset
self—test routines. Failure codes consist of two parts: a 4-digit segment and a 10-digit
segment. For example:

bk Frod D nare ta Alb %zﬁa 0380

Abr | 300
FAIL: 1330 0000000000
4—digit 10-digit segment
segment

The 4-digit segment indicates the component/circuit that failed as shown in Table 4-2.

Table 4—?.! Failure Codes for 4-Digit Segment

Digits From Digit LEDs Circuit Reference Notes
Example Value on A16(3) Tested Designator
Most significant digit: ‘ ~
-8 LI Video Ram © U9, U12, U1S, U18 El;
1 4§ * 14 1/0 Bus Address 1
‘ | 2 3 13 Processor U12
1y 12 68230 us?
8 5 1 /O Bus Odd byte (to A7)
3 4 o 10 I/0 Bus Even byte (to A7) <<
: _I_: 2 7 9 Ram Odd FF4000  Not used EZ;
1 '3 8 -Ram Even FF4000 Not used: 2
8 9 7 RAM Odd FF8000 Us
3 4 2 6 RAM Even FFRO0O TU22
31 =2. s PROM Odd L7
1 /1 4 M Even U221 . -
Least significant digit: .
0 i 2% uomane ue
I ven ;
2 "(, 1 ROM Odd A LSB U7 F/ﬂm W ARE.
1 0 ROM Even A MSB U324
Notes: F _ / (
. = |
(1) See 10-digit segment for more information.
(2) These LEDs are on during normal operation. E _
(3) AL6 has a row of test LEDs. These LEDs indicate the ol L/
same error as the CRT Fail code. )
C — v
4-5

4
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The 10-digit segment gives the I/O address, the data bus or the video board RAM. It is
. divided as shown below:

o o O o o- o o © o o
8 4 2

O 2 1 N 4 2 1 7 N 8 1 V4
1/0 ADDRESS IOB DATA BUS VIDEO BD RAM
TO OPTION BDS TO A7 ANALOG u9, U1z, U1s, UI8
INTERFACE

Therefore, FAIL: 1330 0000000000 would be interpreted as follows:

1 (MSD) is LED12, for the 68230 IC.

3 is RAM at FF4000. This is the normal code.

3 is EEPROM checksum failure, f

0 (LSD) means the ROM:s are okay (no failure).

The 10-digit segment is all zeros, since there was no failure affecting the I/O address or data
bus or the video board RAM.

FAIL: 3330—r=713208%, or 1330 0000000000 is a fairly common error, usually
indicating some bad data was picked up by the EEPROM. Normal operation (calibrated) can
AMPTD

be restored by pressing d), then rerunning the CAL FREQ and CAL
routines in firmware, Remember to press CAL STORE after running these two calibration

routines.
[B310 ... and 1320 ... are indieatwe ot ‘E»E:Epe-‘\mﬂ(a&’“\““"{&

vbplace Ha ufrespond.w& EEPRDA

4-6
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Troubleshooting From the Front Panel

IMMEDIATELY unplug the analyzer from ac power mains if
the unit shows any of the following fault symptoms:

a. Smoke and/or audible noise from inside the unit.

b.  No response of any kind when unit is plugged into ac
power mains and turned on.

¢.  The unit’s ac power fuse blows, or a circuit breaker/fuse
on the ac mains blows. .

These potentially serious faults must be rectified before proceeding,
Refer to Troubleshooting a Dead Analyzer.

The following steps can be done only if your analyzer has none of the conditions indicated in
the note above. Once a suspect assembly has been identified, refer to Chapter 5, Assembly
Descriptions, unless directed otherwise.

€
1.  Plug the analyzer into the ac power line and press the LINE switch to ON. If the
analyzer is operating normally, the fan will operate, and the CRT display will show a
grid and trace with notations and soft key labels.

2.  If the fan does not operate, check that all of the green LEDs on the IF Motherboard
A15 are lit. If none is lit, the power supply on A15 may be defective. If the LED
for the +15-Vdc supply is lit, the fan itself probably is defective.

3.  If the display does not light at all with the INTENSITY control fully clockwise, or the
monitor’s display is distorted, check the + 12V supply to the Display Module A2 at
Al7J2 pin 4 on the Video Board A17.

If the +12V supply is low, verify that the analyzer is:

1.

2.

a serial number above 500, or

a serial number below 500 that has not had the new power supply
installed in it, or

a serial number below 500 that has had the new power supply installed
as well as the accompanying change to the IF Motherboard (see IF
Motherboard Assembly Descriptions, page 5-93).

47
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If your instrument meets any of the above qualifications, check for a loading
problem with the + 12V supply. If the + 12V supply is good, use an oscilloscope to
check the following:

1 19.2-kHz signal (HSYNC) at A17J2 pin 5,

2. 60-Hz signal (VSYNC) at A17)2 pin 2, and

3. presence of a signal (VIDEO) at A17J2 pin 3 (GND is A17J2 pin 1).

If these signals are wrong or missing, suspect the Video Board (A17).

If these signals are good, connect the CAL OUTPUT to the RF INPUT of the
analyzer. Connect the Y input of an oscilloscope to AUX VIDEO OUTPUT and the
X input to SWEEP OUTPUT. If you obtain a display that looks like Figure 4-1a
without the annotation, the Display Module is defective.

If an error message appears on the display, see the previous section, “Understanding
Error Messages”.

If indications are normal, connect the CAL OUTPUT (299.9 MHz) signal on the

front panel to the RF INPUT connector. Press {(PRESET). The CRT should look
similar to Figure 4-1.

T
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(D

Figure 4-1a. Normal Oscilloscope or CRT Display

AEF .@ dBm ATTEN 18 d8
PEAK

LOG
12

ds/

WA SB
{1
CORR 1

START @ Hz STOP 1308 MH2
AES BW 3 MH2 vBW 41 MHz SWP 2@ msec

Figure 4-1b. -6AL-Data_Display Sampie—4— . .
"Txd»pucaj 'anlaa.a wrh Cal 316r\a_1 'wppllcﬂ\

6. If no signal trace is displayed or if the display is incorrect, check the CAL OUT-
PUT signal by connecting a frequency counter to the front panel connector. If
there is no 299.9-MHz signal, the local oscillator (LO) in the Third Converter
A9, may be defective.

7. If the selected center frequency or span is incorrect, refer to the Troubleshooting
Hints for the Analog Interface assembly in Chapter 5. Check the 1st LO OUT-
( ) PUT on the front panel using a power meter. The signal should be +14 dBm
+2 dB.
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8.  With the CAL OUTPUT signal connected to the RF INPUT on the front panel, select
reference levels from 0 dBm to -50 dBm in 10 dB steps, for example:
EMPLITUDE) {LOG d8/DIV] ) @) (=3B
The displayed CAL signal trace amplitude should vary in 10 dB steps per the selected
reference levels. |
9.  If the readings from Step 8 are abnormal, put the Analog Interface A7 on an extender
board. Check the signals IFG 1 through 6 at the Analog Interface connector A7J1, pins
24, 23, and 44. Compare the states with the reference level control states shown in
Table 4-3. If the states are incorrect, suspect the Analog Interface. If the states are
correct, suspect the Step Gain Amplifier A12.
Table 4-3. Reference Level Control States
Log Gain Step Gain
Reference Level Settings
with Input Attenuation 20 10 10 20 20 10 dB
Total Reference Mode 6 5 4 3 2 1 IFG
IF Gain Level Log/Lin
13 12 1 10 9 8§ I0B
0 0  Log&Lin 0 0 0 0 0 0
10 "~ 10 Logé& Lin 0 0 0 0 0 1
20 20 Log&Lin |. 0 0 0 0 1 0 +¢.¢
30 -30 Log & Lin 0 0 0 0 1 1 0
40 40 Log & Lin 0 0 0 1 1 0
50 -50 Log & Lin 0 0 0 1 1 1.
60 -60 Lin 0 0 1 1 1 1
70 -70 Lin 0 1 1 1 1 1
80 -80 Lin 1 0 1 1 1 1
90 90 Lin 1 1 1 1 1 1
1 B f w4 A 9y ?nj
10. Press: L,_—_\’__/
INEXT RIGHT] o Flog O
(STGNAL TRACK [
b -
EPAN) [{00) (MHZ 28

AMPLITUDE) [ATTEN]

Select from 0 to -60 dBm in 10 dB steps using the reference level up-arrow key, The
attenuator should be heard clicking and the signal peak should drop in 10 dB steps.
This exercises the attenuator through all its steps.
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11,

12.

If indications from Step 10 are abnormal, check these pins on connector A7J4 of thet—
the Analog Interface:

- o Pin2 10 dB pad

e Pin320dB pad
e Pin 4 30 dB attenuator pad

When selected, the line should have an inductive spike toward ground. If the signals

are correct, the attenuator probably is defective; otherwise suspect the Analog
Interface.

Determine if the analyzer has any of the I/O options installed: HP-IB (A18), HP-IL
(A23), or RS-232 (A21). If you suspect a failure in the I/O circuits, follow these steps:

a. Connect a suitable printer or plotter to the interface connector.
b. Ready the printer/plotter for operation. Set addresses, baud rate, etc.

¢. Press the PRESET] key.

d. After the preset operation has completed, tune the analyzer to the 299.9 MHz CAL
OUTPUT signal using a resolution bandwidth of 1 MHz,

e. Pressthe COPY or COPY (PLOT) key, as applicable.

The currently displayed trace should be the output to the printer/plotter. If this is not the
case, suspect the I/O board as being defective.

NOTE: Disconnect any controller on the HP-IB, HP-II, or RS-232 bus before printing.

4-11
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Locating RF/IF Problems

This section provides information for assembly-level fault isolation. Once a suspect assembly
has been identified, refer to the appropriate section of Chapter 5, Assembly Descriptions,
unless directed otherwise.

The information on the Troubleshooting Block Diagram, Figure 4-4 (located at the back of
this chapter) forms the basis of fault isolation. A power meter and power sensor, or another
spectrum analyzer (if available), is needed to measure the test points shown. Analyzer

settings for the measurements are the [PRESET] conditions with CAL connected to the RF
input.

The following troubleshooting hints should be considered:

1.  To determine whether the fault is in the RF section or IF section, press (PRESET) and
check for a =-13 dBm, 321.3 MHz IF signal at A9J1 of the nverter, A9, If
this signal is present, the RF section is probably okay. ~ “Thirdl

2.  If the fault is in the IF Section, run the calibration amplitude and frequency tests to
help determine whether the fault is in the Bandwidth Filter boards A1l and A13, the
Step Gain board A12, or the Log Amplifier board A14. Press:

[CAL AMPTD)]
[CAL FREQ]

If these tests generate error messages, the messages are explained in Understanding
Error Messages or the Error Messages Appendix of the accompanying Installation
Manual. Visually monitor these tests to determine where they fail.
To check an individual BW setting, press:

VIEW A]

[3 db POINTS]
This will read out the bandwidth at the particular setting.

4-12
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3.

If you suspect a tuning stability problem, check the output of the First LO A6 for
excessive noise on the CRT:

"a. Tunethe LO feedthrough to Center.

b. Use the MRK-SIGNAL track.

¢. Narrow the span to 10 kHz and the resolution bandwidth to 1 kHz.

d. Use the slope detection now to check residual FM,

Residual FM is not specified, but is generally <1 kHz. See Figure 4-2 for the CRT display
before going to zero span and at zero span. If excessive noise is present, suspect the -10V

voltage reference A7U29 and A7Q2, or a defective YIG oscillator A6. Also refer to
troubleshooting notes under the TAB A3, A4, A3, A6.

4-13
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&
AEF .3 dbm ATTEN 12t af
PRAK a. For slope
Loa detection
1a
el - et | kHz
¥ v
TR
i
¥
va f
re NO 3PAN 1
corn VERT DIV I8
SAME AS 1 kH2
pk-pi RESIOUAL FM
L L H
CENTEA 259.8 MHZ SPAN 12.08 kHZ
AES BW 1 kHz VBW 1 kHx SWP 380 masc
& |
AREF .0 dbm ATTEN 418 dB
Ak —T b. Slope detected
Loe residual FM
::/ at zero span
DISPLAYED Sfrom display a
RES. FM <1 kiz above
SPAN - .
@ Hz
¥
Vi 58t ']
FC
COoRA
CENTER 288.8 MHz SPAN B Hz
RES BW 1 kHz YW 1 kHz aSNP 3080 meec

Figure 4-2. Displays of Residual FM

A display like that shown in Figure 4-2b means that the YIG oscillator is probably
good and the -10V reference on the Analog Interface A7 probably is also good (i.e.,
<2.5 mV on -10V reference).

4-14
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Troubleshooting a Dead Analyzer

This problem generally is limited to one of the following causes:

e Voltage selector switch on rear panel set incorrectly for your ac mains.
¢ Blown ac power fuse.

¢ Front panel LINE switch bad.

o An internal short in the ac power wiring or dc power supply output.

e Shorted high-voltage dc supply inside the Display Module A2

With ac power disconnected, perform the following checks to isolate the fault:

1.

Note the setting of the voltage selector switch on the rear panel. The voltage setting
must agree with your ac mains voltage (see the accompanying Installation Manual).

Check the ac power fuse using an ohmmeter. If the fuse is blown, use the ohmmeter to
check the continuity of the ac wiring at the rear panel ac power connector,

If you find a short in the ac wiring, remove the cover and repair before proceeding, Visually
inspect the analyzer for burn marks, melted insulation, and other indications of shorted

wiring, and repair as required.

If the continuity check is okay, suspect a fuse failure due to fatigue. Replace the fuse and
reapply power. If the fuse blows again, suspect a shorted dc power supply output.

I WARNING I

if the fuse must be replaced, always ensure that the proper
fuse type and rating is used. Failure t0 do so can cause
substantial damage to the unit, and serious fire danger.

415
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3. Remove the cover and check the front panel LINE switch using an chmmeter. When
set to the one position, the switch connects the following test points on the IF
Motherboard A15 connector J3:

Al15J3 PINS
3 - §

1?7

9

4.  Check the dc power supply outputs for continuity using an ohmmeter at the test points
given in Table 4-4, Visually check for burn marks, melted insulation, and other
indications-of problems, and repair as necessary. (The power supply outputs can also
be checked with ac power connected by checking to see if the test LEDs on the
motherboard are lit.)

If no shorts exist at the dc supply test points, suspect a fault on the IF Motherboard A15.

Table 4-4. DC Power Supply Continuity Test Points on IF Motherboard A15

Test Point Pin on J4 Line Description
2and3 Digital Ground
TP1 and ATP2 4and 5 +5Vde
P3 6 +12Vdc
TP4 7 Analog Ground
TPS 9 +15Vdce
TP6 10 -15Vde

4-16
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Calibration Data Problems
Certain analyzer problems are caused if the analyzer user inadvertently deletes the

calibration constants. They include correction factors for frequency response flatness and the
.attenuator 20 dB pad. These constants are stored in EEPROM and are not changed in
.normal operation. Check the Symptoms section below to see if this could be the problem

with your analyzer.

-For analyzers with serial numbers below 2618A00588, a user inadvertently can delete or alter
these constants by pressing either softkey [SET 20 dB’ ERR] or [ENTER FLT ERR]. For

analyzers with serial numbers 588 and above, these keys have a lockout combination
that must be entered before the calibration constants are altered. All customer analyzers
with firmware dated earlier th ould have the firmware replaced by ordering

Firmware Update kit HP Part Number 08590-60074. This kit, a set of four ROMs, should be
ordered from CPC as "Warranty Always." The firmware date can be viewed on the CRT

when first powering up the analyzer or by turning the analyzer OFF and then ON. The .
- analyzer will not require recalibration after replacing the set of four ROMs.

Symptoms

NOTE

Make sure that your instrument has the appropriate firmware
revision. Neglecting to do so may result in instrumentfailure.
See Firmware History, Table 4-5, page 4-24.

The failure symptoms described below are caused by loss of or overwriting of the EEPROM |
correction constants. |

¢ The display has only a flat line at the top of the display rather than a normal trace
when signals are present.

¢ Spurious signals or random noise spikes appear (they may be only a few dB up to 30
dB in amplitude), occurring singly or in multiples.

¢ The error message LIN DET FAIL may appear on the active region of the CRT.

e Other numerical messages may appear, such as:

SRQ 110
1330 0000000000
5300 6000000000

4-17
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If you have one of these symptoms, a quick test to verify that the calibration constants have
been altered is to turn off the correction feature:

1
2.
3.

4.18

Connect CAL OUTPUT to RF INPUT.
Press [CORRECT/on OFF].

The mnemonic CORR should disappear at the lower left side of the CRT, and you
should see a2 normal trace with the CAL signal harmonics present. If you don’tseea —
normal trace, the problem probably is gain-related. Check the first, second and third
LO power levels. Substitute an external signal which has a power level verified on a
power meter, then confirm that the analyzer gives the correct level. If the level on the
analyzer is wrong and all three LOs are at the correct power levels, the first mixer
diodes probably have been degraded. Replace the first mixer diodes. Check the CAL
DATA display to see if the DAC settings are in the correct ranges (RL-VENR column .
from near 230-240 at the top to near 3-20 at the low end).
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Checking the Calibration Data

Currently stored calibration data for the analyzer can be displayed using the CAL data
display function. To access the data, press the following keys:

[MORE]
[DISPLAY CAL DATA]}

Figure 4-3 shows a sample CAL data display with CAL output connected to RF Input.

419
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DISPLAY
MISC-FREQ RL-VENR ERR BW.AMP LC-XTAL SGAIN RFATN CALDATA
299900000 213 0.03 0 0 255 0,18 017
' 75080454 1% ry A 9 28 817 802  CALYTO
Typical display after 3769176 191 0.10 0 0 256 0.37 0.02 DELAY
running (CAL FREQ), 0.021705884 181 007 0 0 255 023 017 CONF
{CAL AMPTD}, and 0.002170588 172 0.02 0 0 255 0.48 0.20
[CAL YTO DELAY] 0.000217058 165 -0.04 0.05 0 219 0.36 0.25 TEST
- 0.000021441 158 0.02 0.04 0 159 0.18 0 VERT
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Figure 4-3. Explanation of Calibration Data Display
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Checking the Callbration Data

Currently stored calibration data for the analyzer can be displayed using the CAL data
display function. To access the data, press the following keys: _

AL} [MORE]
[DISPLAY CAL DATA]

Figure 4-3 shows a sample CAL data display with CAL output connected to RF Input.

4-19
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Figure 4-3. Explanation of Calibration Data Display
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The processor uses the “boxed” values as calibration correction factors. The “dotted”
values are calibration constants (i.e., they are the same value in every analyzer).

NOTE for LC-XTAL DAC’s:

LC COLUMN:
BW’s 1 Hz to 30 kHz - 0
BW’s 100 kHz to 3 MHz - some setting between 0 and 255
(100 kHz - 0, 300 kHz - 100, 1 MHz - 160, 3 MHz - 220)
BW’s 10 and 30 MHz - 255

XTAL COLUMN:
BW’s 1 Hz to 300 Hz -~ 255
BW’s 1 kHz - 220, 3 kHz - 160, 10 kHz - 100, 300 kHz - 10
BW’s 100 kHz to 50 MHz - 255
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The accuracy of the HP 8590A is achieved and maintained through mechanical adjustments
and correction constants. The two types of correction constants stored in EEPROM are
flatness correction and 20 dB attenuator step error. The 20 dB step error data is used in the
HP 8590A internal calibration routines.

If the A3 Attenuator Assembly, or A4 First Mixer Assembily is replaced, new correction
constants must be generated. Presently, the HP 8590A must be returned to a Hewlett-
Packard Repair Center to have new data generated.

If the correction constants are destroyed or the A16 Processor Board Assembly is replaced,
factory-generated data can be re-entered using the procedure given below. This procedure
involves two main tasks: setting the attenuator error, and entering flatness correction data.
Contact the nearest Hewlett-Packard Repair Center to obtain the factory-generated
correction constants.

To set the 20 dB attenuator error:
1.  Turn on the HP 83590A.

2. Press the following keys:
SR @ Hy
(CAL) [MORE] [CAL FLATNESS] [SET 20 dB ERROR]

3.  The analyzer will promipt you: "ENTER 20 dB ATTEN ERROR." Enter the error and
terminate the entry with the appropriate (dB) key.

The processor will preset the analyzer.
4.  Press €AL [CAL FETCH] or cycle the power off then on.

NOTE

To confirm that the correct data was entered, press:
[MORE] DISPLAY CAL DATA]. The 20 dB step error Is
located in the right column RFATN), (fourth number from the
top). See Figure 4-3 of the HP 8590A Support Manual.

To enter the flatness calibration data:

1. Turn-onthe HP 8590A.
2+ PRESET

5% PressEREQUENCY) D @ 0 O @ F

l( 3. _Press [CAL), [MORE], and [CAL FLATNESS] /P—

. £ENT BT DT Frilamd v

é /4 Enter the start, stop, and CF step size. Pr
FREQUERTH. ) [MHZ

1@ 5 0 MRz

B O MHz

%
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Enter the flatness calibration data in sequence from 0 MHz to 1750 MHz. The entry of
each set of data must be terminated by pressing before more data is entered.

NOTE

You may observe which center frequency you are entering
by looking in the lower left corner of the CRT.

Continue until ail data have been entered. After the last entry is terminated, the
processor will preset the analyzer. _

Press [CAD) [CAL FETCH] or cycle the power off, then on. The HP 8590A is ready for
operation.
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To determine which firmware date code you have, cycle power OFF then ON and look in the
active function block on the analyzer’s screen for firmware revision information.

ﬂff?ﬂféﬂﬂ7V ﬂwﬂ?a W S
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Table 4-5. Firmware History
Revision ROM
Revision Date Part Number | Serial Break Major Changes
(ddmmyy) | Us, U7, U23, U24 ’
Original 08590-80003 [ 2618A00001 } CAUTION {
08590-80004 through *Update ali
08590-80005 2618A00587 instruments that have
- 08590-80006 the original firmware, -
Failure to do so may
resuit in loss of
calibrated
| flatness data,
Revision B 11.12.86 | 08590-80020 rior SN *Sets up lock on
08590-80021 18A00587 flatness data entry
08590-80022 first SN (first must enter
08950-8\9023 2618A00588 -2001 Hz).
Revision C 9.1.87 08590-80028 prior SN
08590-80029 2618A00796
08590-80030 first SN
08590-80031 2618A00797
Revision D 31.7.87 08590-80042 prior SN
08590-80043 2742A02206
08590-80044 first SN
08590-80045 2749A02207 |
Revision E 08590-80113 rior SN
29.7.88 1 5500-80114 -.,_, e3a-~452816 A0 3137
0859080115 first SN
08990-80116 |  2816A0A718—4,2833 A 03(3¢%
T
Revision. F. : 14.10.8 . 88590~80127 S/N not kn)own Allows calibration
' ET Besg0-go128 | 2t this time with LO feedthrough
08590-80129 amplitude less than
0859058013 calibration output

fusision
P#5 g
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5. Enter the flatness calibration data in sequence from 0 MHz to 1750 MHz, The entry of
- each set of data must be terminated by pressing before more data is entered.

NOTE

You may observe which center frequency you are entering
by looking In the lower left corner of the CRT.

6. Continue until all data have been entered. After the last entry is terminated, the
processor will preset the analyzer. '

7.  Press [CAD [CAL FETCH] or cycle the power off, then on. The HP 8590A is ready for
operation.
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To determine which firmware date code you have, cycle power OFF then ON and look in the
active function block on the analyzer’s screen for firmware revision information.

Table 4-5. Firmware History

Revision ROM
Revision Date Part Number | Serial Break Major Changes
(ddmmyy) | Us, U7, U23, U24
Original 08590-80003 | 2618A00001 { CAUTION ¢
08590-80004 through *Update all
08590-80005 2618A00587 instruments that have
08590-80006 the original firmware.
Failure to do so may
result in loss of
calibrated
flatness data.
Revision B 11.12.86 | 08590-80020 prior SN *Sets up lock on
08590-80021 2618A00587 flatness data entry
08590-80022 first SN (first must enter
08950-80023 2618A00588 -2001 Hz).
Revision C 9.1.87 08590-80028 prior SN
(08590-80029 2618A00796
(08590-80030 first SN
08590-80031 2618A00797
Revision D 31.7.87 08590-80042 |  prior SN
08590-80043 2742A02206
08590-80044 first SN
08590-80045 2749A02207
Revision E 1.3.88 08590-80068 prior SN
08590-80069 2753A02717
08590-80070 first SN
08590-80071 2816A02718
R

Vores OS590-6007Y riummare veoaTE KiT
Wue Aclays HRVE LATEST{leViS/eN.

V07 Forqe.
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ASSEMBLY DESCRIPTIONS

Introduction

This chapter contains detailed descriptions of each major assembly in the analyzer.
It is intended to assist you in troubleshooting the suspect assembly that you located
using the techniques presented in Chapter 4. '

The first section presents an overview of the analyzer operation with an accompany-
ing simplified block diagram. This section also includes a table with recommended
troubleshooting times for each assembly. You can use these recommendations to de-
cide whether to fix an assembly or buy a replacement.

Each major assembly or group of related assemblies is marked with a tab. The or-
der of subject matter within each section is:

e QOverview of the assembly

e Detailed description
Troubleshooting hints
Assembly block diagram

e Component location diagram

¢ Schematic diagram
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Overview

A simplified block diagram of the analyzer is shown in Figure 5-1. Each block cor-
responds to a physical assembly indicated by an “A” number (e.g. A4, First Con-
verter Assembly). The second part of this chapter is organized by physical assem-
blies.

The analyzer is a microprocessor-controlled swept receiver covering a frequency
range of 10 kHz to 1.5 GHz. It uses a CRT monitor to display signal characteristics.
An optional I/O port can be used for external control, and data collection.

Processor A/D

The microprocessor controls internal operation of the analyzer. It receives requests
from either the front panel keyboard or an external computer when an I/O port is
used. The functions performed by the microprocessor are determined by internal
firmware instructions stored in ROM. When an I/O port is used, an external com-
puter can poll analyzer status, download measurement instructions, and collect
measurement data from the microprocessor.

I/O Port

Three different types of I/O port are available: two serial ports and one parallel
port. The HP-IB parallel port, Option 021, is a standard IEEE-488 bus suitable for
connection to any HP-IB or GPIB-compatible calculator or computer. This type of
port is used for high-performance test systems. The HP-IL port, Option 022, is a
lower-cost serial port used as an alternative to HP-IB. It is based on a loop or ring
architecture. The HP-IL port is used with low-cost Hewlett-Packard calculators or
with computers having an HP-IL interface. Option 023 is a standard RS-232C serial
port. This can be used with any compatible computer system.

Analog Interface

The analog interface generates analog control signals for the analyzer’s RF and IF
sections. The signals are developed from digital data passed by the microprocessor.

RF Section

The analyzer front-end, or RF section, receives input signals via a 50-ohm input, or
via a 75-ohm input for Option 001. Input power must be less than +30 dBm (or +77
dBmYV for Option 001) to protect the input mixer and attenuator. The RF signals are
passed through a 0- to 60-dB step attenuator that provides input attentuation in
10-dB steps, as selected.
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The analyzer uses triple cbnversion to convert incoming RF signals to a 21.4-MHz
IF frequency. Two of these stages are in the RF section. The third stage is in the IF
section, described later.

The first stage converts incoming signals to an IF midpoint of 2.05 GHz by mixing
a 2.05- to 3.55-GHz tuning signal from the first local oscillator (LO). The fre-
quency of the YIG oscillator is selected by the controller via the digital-to-analog
interface. The resulting 2.05-Ghz first IF signal is then downconverted by the sec-
ond converter stage to an IF midpoint of 321.3 MHz, using a fixed 1728.7-MHz
oscillator.

IF Section

The 321.3-MHz IF signals from the second stage are downconverted by the third
stage to the final IF frequency of 21.4 MHz, using the 299.9-MHz third local oscil-
lator signal.

The desired IF passband, or resolution bandwidth, is established by four Gaussian-
shaped bandpass filters. Eight possible IF bandwidths in the range of 1 kHz to
3MHz can be selected. The bandpass filters can be coupled to the frequency span of
the first LO for an optimum ratio of span-to-resolution bandwidth. The step-gain
amplifier provides a maximum of 50 dB of amplification for the IF signals in linear
steps. The log amplifier provides 70 dB of logarithmic amplification in log mode. In
the linear mode it provides an additional 40 dB of gain selectable in 10-dB steps.

Video Control

The video signal is converted to digital format to derive measurement data, which is
passed to the microprocessor. The resulting video signal is then passed to the Video

" Assembly for conversion to the CRT raster display.
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Recommended Assembly Troubleshooting Times

Table 5-1 lists some guidelines on cost-effective troubleshooting times for the various
component-repairable analyzer assemblies. If the indicated time to isolate to a faulty
component or components is exceeded, it may be more cost effective to order a replacement
assembly rather than continue component-level fault isolation. However, since part costs can
vary widely depending on your geographic location, you may want to adjust the indicated
times for your own conditions.

Table 5-1. Cost-Effective Component-level Troubleshooting Times

Assembly Designator Repair Time
Analog Interface A7 2 to 3 hours
Third Converter A9 1 hour
Second IF AlQ 1 hour
Bandwidth Filter All, Al13 2 to 3 hours
Step Gain . Al2 1 hour
Log Amplifier Al4 1 hour
IF Motherboard AlS 1 howr
Processor Assembly Al6 2to 3 hours
Video : Al7 1 kour
HP-IB I/O Board Alg .5 hour
RS-232C I/O Board A21 5 hour
HP-1L J/O Board A23 .5 hour
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Analyzer Internal Assemblies

Table 5-2 lists the internal assemblies of the analyzer, their reference designators (Ref Des),

and their major functions. Use the reference designations to locate information in this

manual. See Chapter 3 for part numbers used for ordering replacement parts or assemblies.

Table 5-2. Spectrum Analyzer Internal Assemblies

Ref Des Assembly Name Major Function(s)

Al Keyboard Manual command input

A2 Display Module CRT display of RF input
signals

A3 Attenuator RF input scaling from
0 to 60 dB in 10-dB steps

A4 First Converter First IF downconversion

AS Second Converter Second IF downconversion

Ab First Local Oscillator Tuning

(YIG)

A7 Analog Interface Digital-to-analog conversion

of data from Processor A/D
: Al6

A8 Power Supply Module Instrument power supply

AS Third Converter Third IF downconversion

All Second IF Second IF bandpass
amplifier and filter

Altl First Bandwidth Filter First selectable bandpass
filter assembly

Al2 Step Gain Linear step gain IF

] amplifier

Al3 Second Bandwidth Filter Second selectable bandpass
filter assembly

Al4 - Log Amplifier Log and linear gain IF

_ amplifiers

Als IF Motherboard Motherboard and power
supply filters for IF section

Als Processor A/D Microprocessor-based
controller and A/D con-
version of video signal
to digital display data

Al7 Video Conversion of digitized
IF spectra to raster
video signal

AlB HP-IB /O HP-IB (IEEE-488) I/O
port, Option 021

Al9 HP-IB Connector Connector assembly for
HP-IB Option 021

A20 Line Module RFI filter for ac power
input

continued
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Table 5-2. Spectrum Analyzer Internal Assemblies (continued)

Ref Des Assembly Name Major Function(s)

A21 RS-232C /O Standard serial 1/O port,
Option 023

A22 RS--232C Connector Connector assembly for
Optionn 023

A23 HP-IL I/O HP-IL /O port,
Option 022

A24 HP-IL Connector Connector assembly for
HP-IL Option 022

B1 Fan Cooling fan for unit

s1 Line Switch On/Off switch for ac

power

5-6



https://www.manualsplus.com/

Assembly Descriptions

Attenuator ASsemny A3

The Attenuator Assembly attenuates the RF input signal in 10-dB steps from 0 to
60 dB. Repeatable attenuation and gain in the signal path preserve amplitude cali-
bration and direct reading of signal amplitudes on the CRT. Operator adjustment of
the attenuator establishes the optimum signal level applied to First Converter As-
sembly A4.

~

First Converter Assembly A4

Within the First Converter Assembly (Figure 5-2 and 5-4) the incoming signal

mixes with the local oscillator signal from the First Local Oscillator Assembly gen-
erating the 2.05~-GHz first IF signal. An input low—pass filter passes RF signals be-
low 1.55 GHz to the mixer. A 2.05- to 3.55-GHz tuning signal from the First Local
Oscillator Assembly is routed to the mixer through a power splitter. The power split-
ter generates a nominal local oscillator output of +12 dBm. The 2.05-GHz IF from
the mixer is attenuated by a 6-dB pad and passed through a 5.00-GHz low-pass
filter to restrict out~of-band signals. The resulting 2.05-GHz first IF signal is then
passed to the Second Converter Assembly’%wu-t*—' e 2.06 6UT UF AL

Detalled Description

The RF signal input passes through a 1.55-GHz low-pass filter to the Mixer Diode
Assembly Ul. Seen from the mixer, the output impedance of this low-pass filter is
effectively a short circuit at 2.05 GHz, reflecting any IF power back to the mixer.

The first LO (local oscillator) input from the YIG Oscillator Assembly A6 passes
through a 3-dB power splitter consisting of two resistors, R1 and R2, and etched
transmission lines. One of the power splitter outputs provides the front panel signal
1ST LO OUTPUT,; the other output provides drive voltage to the mixer diode

~ through a balun or short piece of semirigid coaxial transmission line. The local os-

cillator signal is coupled to one mixer diode through the balun shield and to the
other mixer diode through the balun center conductor. This splits the local oscillator
signal voitage evenly between the two mixer diodes.

The 2.05-GHz output signal from the mixer is split-line coupled to a 6-dB 7 resis-
tive matching pad composed of R3, R4, and R5. A small block of polyiron is placed
over the split-output line. The polyiron helps balance the mixer and absorbs har-
monics of the mixing signals. A 5.00-GHz low-pass filter etched on the printed cir-
cuit board of the First Converter Assembly provides additional filtering to the
2.05-GHz IF signal. The signal is then coupled to the Second Converter Assembly
through a irigi :

906 &1 & LPF ASSY AZL .
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Troubleshooting Hints

First check the supply voltages. If the supply voltages are OK, use the analyzer
setup and power levels shown on the schematic in Figure 5-6.

The most common first converter problem is damage to the mixer diode. The usual
symptom is a 10~ to 14-dB loss of sensitivity. For example, a signal will measure
-34 dBm when its amplitude is known to be -20 dBm.

If there is residual FM, suspect the first local oscillator. Residual FM can be in-
duced in the local oscillator by noise on the -10V reference to the oscillator or a
noisy main coil driver or filter. If you suspect a spurious response problem, check
for loose or faulty RF connections.

MY CHANGES 1N THE OF PATH WILL RFQUIRE A RECAUBRRTION)
d¢6¢¢z4’¢g, IM LR AS5t Lo ol OSC L W-W

i%, Aardie Rpihes A WM’Z“‘&”M

M,@ UALPLTRL. ™ /AN RO P 2L

A4 FIRST CONVERTER "t |
18580-Miz

5000 MHz .
. LOW PASS LOW PASS .
iy FLTER ALTER
1
X el |
I
POWER ,
SPLITTER ]
b | |
. | ]
Jo— - I
N NENR _NN}N T I

Figure 5-2. First Converter Block Diagram
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Second Converter Assembly A5

Within the Second Converter Assembly, the first IF signal mixes with a fixed
1.7287-GHz second local oscillator signal, generatmg the 321.3-MHz second IF sig-
nal. Several functional elements are included in the Second Converter Assembly (see
Figures 5-3 and 5-5). The 2.05-GHz bandpass filter uses the resonant characteris-
tics of three precisely machined cavities in the aluminum-block housing to filter the
first IF signal. A fourth cavity in the housing is used as a resonant circuit for the
1.7287-GHz second local oscillator signal. The second local oscillator is biased
using reference voltages from the Analog Interface Assembly. The resulting
321.3-MHz IF signal from the mixer is routed to the Second IF Assembly through a
matching filter.

Detalled Description

The IF signal from the First Converter Assembly is coupled into the Second Con-
verter bandpass filter through coupling loop L3. The bandpass filter consists of three
circular, slug-tuned cavity resonators operating as less than a quarter wavelength
inductive transmission lines. The cavities provide high “Q” for good selectivity at
2.05 GHz. Coupling loops L4 and LS provide coupling between the cavities. The
2.05-GHz signat is loop-coupled to the cathode end of the second mixer diode CR1.
The second local oscillator signal is loop coupled to the anode end of CR1.

The second local oscillator is a Colpitts-type circuit operating at 1.7287 GHz. The
capacitive “fingers” etched on the printed circuit board of the Second Connector As-
sembly and the internal transistor capacitances of A5A1Q1 provide the positive feed-
back necessary to sustain oscillation. The oscillator tank circuit is a slug-tuned cav-
ity. The signal from the second local oscillator is coupled into cavity Z4 by a 5-40
machine screw extending down into the cavity. The second local oscillator output
signal is also available at test jack ASJ3.

The 1.7287-MHz local oscillator provides the drive for mixer diode CR1. The fre-
quency difference between the 2.05-GHz first IF signal and the 1.7287-GHz second
local oscillator signal is 321.3 MHz. This 321.3-MHz signal is coupled through the
matching filter to the Second IF Assembly. The matching filter is a passive network
designed to match the relatively high (-200 ohms) impedance of the second mixer to
the low (-50 ohms) input impedance of the second IF. The match may be optimized
by adjusting ASL2, 2nd MIXER MATCH adjustment.

Troubleshooting Hints

Check the second local oscillator output at the test jack ASJ3 for 1728.7 MHz & 0.5
MHz. If the second local oscillator signal is missing, check the supply voltages at
the edge of Second Converter.

Basilone L Fhaut ‘szm@ N 4 o oto

'%jb A dirtdo 71 i 2 Wm 5 a Guf'%'f“
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| IAS SECOND CONVERTER

. 2050 MHz
BAND PASS

‘Jﬁ FLTER

N g gy
P g g

321.3 MHz
MATCHING
FILTER

2ND LO
1748.7 MHz

- -5

-
\/_-ld__..“

Figure 5-3. Second Converter Block Diagram
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First Local _Oscillator A6

The First Local Oscillator Assembly is a YIG-tuned oscillator (YTO). YIG (yttrium-
iron-garnet), a ferro-magnetic material, is polished into a small sphere and pre-
cisely oriented in a magnetic field. Changes in this magnetic field alter the fre-
quency of the signal generated by the YTO. Voltage control of the magnetic field
surrounding the YIG sphere allows the analyzer to be swept or tuned within the
frequency range of 2.05 to 3.55 GHz used in the First LO. A sweep control voltage
generated by the Analog Interface Assembly tunes the YTO in sync with the hori-
zontal deflection of the CRT beam of the display module. A tuning voltage offsets
the sweep to set up the YTO center frequency.

Troubleshooting Hints

First check the supply voltage. If the supply voltages are OK, use the analyzer setup
and power levels shown on the schematic (Figure 5-6) to isolate the problem.

If you observe excessive residual FM, the YIG Oscillator is the most likely suspect.
Before replacing the YIG, however, check the -10V reference from the Analog Inter-
face Assembly. Observed noise level greater than 2.5 mV could be the cause of the
residual FM. Also check the main coil driver, main coil filter, and FM coil driver in
Analog Interface Assembly. If you suspect a spurious response problem, check for
loose or faulty RF connections.
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A4
EXTERNAL VIEW
J4
., e | | Lo Eay .
MP2 MP3 33
{UNDERNEATH)
INTERNAL VIEW
Jz J3 i)
{UNDER- POLYIRON (UNDER- {UNDER-
NEATH} MODE SUPPRESSOR NEATH) NEATH)
R1 ;
S LA
MO0l B A
R2
Ja4
(UNDER- RS R3 R4 U1 (BOTH DIODES MP3
NEATH} REPLACED AS A UNIT) (GASKET)

Figure 5-4. First Converter (A4) Component Locations
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_ Ab
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Figure 5-5. Second Converter Component Locations
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Analog Interface A7

The Analog Interface Assembly performs digital-to-analog conversion on data received from
the Processor A/D Assembly. The resulting analog signals control the assemblies in the RF
and IF sections. See Figure 5-8 at the end of this section for a block diagram of the Analog
Interface Assembly.

Data is received via the I/O bus (I0B0 through IOB15) from the Processor A/D Assembly.
Incoming data is latched into the appropriate device in the analog interface from IOB
address lines from the processor. The data is then routed to the associated digital-to-analog

- converter (DAC) in the analog-interface assembly, where it is converted to an analog

current. The analog current is used to control one or more functional elements in the RF or
IF section assemblies.

Detalled Description

The Analog Interface Assembly develops control and tuning currents from digital data
passed via I/O bus lines IOB0-IOB15 from the Processor A/D Assembly. This assembly
contains these main functional elements (refer to Figures 5-9 and 5-10):

e Main coil driver, including coarse tune DAC, fine tune DAC, sweep time DAC, and binary
span DAC

e FM coil driver, including extra fine tune DAC, sweep time DAC, binary span DAC
e Sweep ramp generator

e Step gain control

e Log amplifier control

e Bandwidth control

¢ Third converter REF_CAL

e Attenuator driver

Main Coil Driver

The main coil driver (Figure 5-7) generates the control current for the main tuning coil of
the YTO. The main coil driver consists of amplifier U28, Q1, Q7 and associated FET
switches U35A-D, U37A-D and the passive biasing components.

Tuning data loaded into the coarse and fine tune DACs are converted to an analog voltage
when the processor places the data on IOB0-IOB11 and asserts the write strobe (WC for
coarse data; WF for fine data) to the bus receivers. U21 and U25 output drives current and
drives the input of the main coil driver. The reference voltage for the DACs is + 10 volts at
pin 17

YTO main coil tuning is accomplished by the main span voltage ramp generated by the

binary span DAC. The main span current from U23 is applied to the input of the main coil
driver, along with the -10 VF reference and the output of the coarse and fine tune DACs.
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The main coil driver, U28, Q7, and Q1, has FET switches U35 and U37 that select passive
components in the main coil driver to control the coil driver bandwidth. The switch states are
determined by the state of the LFLT and HCHG lines (I0B14 and IOB1S from the
processor). Figure 5-7 shows the circuit configuration and the selectable main coil driver
bandwidths and components used in different spans.

Sweep Generator

The Sweep Generator generates a sweep ramp signal that is eventually used to sweep-tune
the First Local Oscillator. The sweep signal is applied to the binary span DAC, where it is
scaled to drive the main coil and FM coil drivers. The sweep generator consists of the
following active components:

@ Bus receivers U6 and U7

e Sweep time DAC U14

o Reference amplifier U19

e Sweep ramp generator U20, U36A, U36D
e Sweep output driver U24

Tuning data is loaded into the I/O bus lines DAC and converted to an analog voltage when
the processor places the data on IOB0-IOB11 and asserts the write strobe WST to the bus
receivers. Output drive and a reference level for the DAC output is provided by U19.

The sweep ramp generator develops the sweep signal from the output of U19. FET switch
U36A opens at the start of the sweep cycle to allow C14 to charge. When C14 is fully charged
at the end of the sweep cycle, LRST is asserted by the processor via IOB13, and U36A
closes. When sweep times longer than one second are selected, the processor asserts HFLS
via IOB12 to close FET switch U36D and switch in C13, The sweep ramp output is applied to
the reference input of binary span DAC. The output of U20 is also routed to sweep output
driver U24 to provide the SWEEP OUT signal at J5 on the analyzer rear panel.
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FTUNE —AAA,
1.8K
601.2K I it
cas== - ?325, 39, 40, 41
cas

b. 2 MHz < Span <I7MHz Bandwidth = 10 Hz

Main Coil
Fhiter
\
5 uza - o7
R30 /
CTUNE q—«M—_ Qi
pAC LYy car
FEKEE R31 —l 0.1
891.2K i P25 ’137| ms'L B26, 39, 40, 41
1.5 1
R34

10K

c. Span >17 MHz Bandwidth = 1kHz
Figure 5-7. Main Coil Driver Simplified Schematics
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Step Gain, Log Gain, and Bandwidth Filter Control

This circuitry generates control voltages and select lines for the step gain amplifier A12, log
amplifier A13, and bandwidth filters A11 and A13. It consists of the following active
components:

e Bus receivers U101, U103, and U107
¢ BW6 DAC U102 and BW7 DAC U104
e Transistor packages U109, U110, U111, and U112

Bandwidth data is loaded into the BW6 and BW7 DACs and converted to analog currents
when the processor places the data on IOB(-IOB15 and asserts the write strobe LBW to bus
receivers U101 and U103, The output of DAC U104 is sent to bandwidth filters A11 and
A13. The output of U102 is summed with BW6 drive current output by U109B and then
routed to the bandwidth filters A11 and A13.

BW6 and BWS5 select data are passed to the line driver circuits when the processor places the
data on IOB8-IOB1S and asserts the write strobe LGAIN to U107 bus receiver. The
transistor packages U109, U110, U111, and U112 generate the required drive for the control
lines (-8VT, Log-Lin, IFG1-IFG6, BWS5, and BW6) to the step gain, log gain, and bandwidth
filter circuits.

Note that Attenuator A3 is controlled by the RF10, RF20, and RF30 lines, which are
received from the processor on I0OB12 through IOB14. The lines are buffered by inverters
U110E through U110G and output directly to the attennator,

FM Coil Driver

The FM Coil Driver sums the sweep ramp from the FM span driver and the extra fine tune
DAC current for the FM tuning coil (FM + ) of the First Local Oscillator (YIG) A6. The
major active component is U30.

Tuning data is loaded into the extra fine tune DAC and converted to an analog current when
the processor places the data on IOBC-IOB11 and asserts write strobe WXEF to the bus
receivers. + 15VR reference level for the extra fine tune DAC output is provided by U17.
This is applied, along with the sweep ramp from the Binary Span DAC, to FM coil driver
U30.

Binary Span DAC

The binary span DAC takes the sweep ramp input (VREF) and divides it in decade steps as
necessary for the main coil driver and the FM coil driver. It consists of the following active
components:

e Bus receivers U4 and US

¢ Binary span DACU13

o Reference amplifier U18

e Multiplexers U31A and U32B

e Main span and FM span drivers U23 and U22
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Tuning data is loaded into the DAC and converted to an analog voltage when the processor
places the data on IOB0-IOB11 and asserts write strobe WSP to the bus receivers. Output
drive is provided by U18. Resistors RS and R6 divide the voltage by 10 and 100, respectively,
for spans from 1.7 GHz, 170 MHz, 17 MHz, 1.7 MHz, and 170 kHz. The decade values are
applied to the multiplexers and are selected according to the FMS0 and FMS1 control lines,
which are determined by IOB12 and IOB13 from the processor. The span selected
determines the appropriate span driver used: main or FM coil driver.

Third Converter LO Reference

The Third Converter RTF CAL circuit (Figure 5-10, sheet 3) generates a reference voltage
(REF_CAL) that is used to contro! gain in Third Converter A9, It consists of the following
active components:

e Bus receiver U105
e Reference DAC U106

Calibration reference data is loaded into thé DAC and converted to an analog voltage when
the processor places the data on IOBO0 through IOB7 and asserts write strobe LGAIN to the
bus receiver (note that it is loaded along with the gain/bandwidth control byte). The resulting
REF_CAL voltage from U106 is passed to the local oscillator in the Third Converter
Assembly.

Test Point Mux/Processor Control Buffer

This circuitry provides multiplexed processor access to DACs. These test point outputs can
be viewed through softkey diagnostics under the Sweep/BW key menus. It consists of the
following active components:

e Multiplexers U31B, U32A, and U33
e Driver U26
¢ Demultiplexer Ul

The DAC, sweep, and control signals are available from the ANA_TEST output of U26 when
the ATPQ throngh ATP2 lines to multiplexer U33 are set. The ANA_TEST signal is passed to
the Processor A/D Assembly and is displayed when firmware diagnostics under the
menu are executed.

Demultiplexer Ul generates the data load strobes for the bus receivers from states on the
I/O address and control lines received from the processor.

Troubleshooting Hints

If a problem occurs only when spans greater than 17 MHz are selected, the fault probably lies
in the circuitry associated with the main coil driver. If a problem occurs only when spans less
than or equal to 17 MHz are selected, the fault probably lies in the circuitry associated with
the FM coil driver, If the problem occurs when any span is selected, suspect the binary span
DAC, associated bus receivers U4 and US, or multipiexers U31A and U32B. In this case, also
check the sweep circuitry for presence of the indicated ramp waveform.,
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Note that both the main coil driver and FM coil driver circuitry can be susceptible to
excessive noise. If you suspect a frequency stability or residual FM problem, use an
oscilloscope to verify the noise level at FET switch U37D pin 15. It should be less than
2.5 mV. If this and other coil driver checks are OK, suspect a problem in the First LO
Oscillator.

If you suspect RF attenuator control, the problem is most likely in bus receiver U8, or line
drivers in U110. If these are OK but the controls still are incorrect, suspect the Attenuator
Assembly. However, if the coarse tune DAC operation is wrong, test with softkey [COARSE
TUNE DAC] under the front panel key.

These softkey tests are documented later in this section. If a main coil filter problem is also
present, suspect a bus driver/receiver problem on I/O bus lines I0B12 through IOB-14.

If you suspect a tuning problem, note that the coarse, fine, and extra fine DACs function as a
28-bit equivalent DAC, with 3% nominal resoultion. Consider the amount of tuning error
present to find the probable fault location.

Diagnostics Routines

The analyzer firmware has built-in diagnostics routines that allow front panel trouble-
shooting. The Analog Interface Assembly has several test points muitiplexed to the 68000
microprocessor. The firmware routines that allow access to these test points on the Analog
Interface board are accessed using the front panel SWEEP BW) key.

To access the firmware routines, press these keys:

EWEEP BW)
[DETECTOR]
[ANALYZER TEST]

A menu appears with these choices:

[MAIN COILDR] L7
FM COIL DRIVE] !,
FM SPAN] (v
[BINARY SPAN]

[MORE]

Press [MORE] to access the second set of choices. All of these are test points on the Analog
Interface Assembly.

[SWEEP RAMP]
[SWEEP TIME DAC]
[COARSE TUNE DAC]
[FINE TINE DAC]

{X FINE TUNE DAC]

The following pages show typical screen displays for each of these routines.
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f"‘\ [MAIN COIL DR] Routine
. v :
# 4
AEF .@ dBm ATTEN 12 aB
a, Low Frequency.
o8 Output of A7Q1
py is lnear,
a8/ B el
|mngerernr = "]
CENTER e |
1 MHE
WA SBi
PGS
CORAR '
CENTER ~75.81 MHz SPAN AS508 MHz
AES BW 3 MHz VEBW 1 MHz SNP 28 msec
& A
REF .@ dBm ATTEN 148 dB L b. High Fl‘e uency.
[ et Output of A7Q1
'I:s =" 7 is in saturation.
48/
—
CENTER -
1987 MHz DROPPED BITS.
Wa B
FC
CORR
CENTER 1“7 MHZ SPAN 1500 MHz
RES 8W 3 MMz VBW 1 MHz 8WP 29 msec

;' ) Emitter of A7Q1, signal MC_DVR, in main coil driver, block D of Figure 5-10
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[MAIN COIL DR] Routine (continued)

e ' 3

HEF .9 dBm ATTEN 1@ dB
c. Nom?f;u}—
— put o
La° after runn?ng
a8/ et {CAL FREQ] &
] [CAL AMPTD]
routines,
WA S8
FC
CORR
STAAT @ Hz STOP 15238 MHz
RES BW 2 MHz VBW 1 MHZ SWP msac

Emitter of A7Q1, signal MC_DVR, in main coil driver, block D of Figure 5-1 (continued)
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e {FM COIL DRIVE] Routine
1 ( } ‘
&
REF .@ dBm ATTEN 1@ dB
a. At -fb 7fMH{‘,
just before drive
P ,/ swg'ltc:e_s to main
a8/ coil drive,
?: Mz, /
//
/ /
wel | L
CORR "”‘/”
CENTEA 758.8 MHz T
AES BW 180 kHx VBW 38 kHz SWP 28 maec

: 4

REF .@ dBm ATTEN i dB
' b.  For lower freq- &
! LOE uencies, 'drive Is
: 18 essentially zero
aB./ volts with no
noticeable change
SPaN on CRT down to
8.2%4 kHz 1-kHz span,
Wa =8
FC
CORR
CENTEAR 758.08 MH2z SPAN A.254 kKHzZ
AES BW 1 kHz VBW 1 kHz SWP 3929 mmec
{ /} Output of A7U30, signal FM_DVR, in FM coil driver, block J of Figure 5--10
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[MAIN SPAN] Routine

v 4
REF .@ dBm ATTEN 1@ dB
2 N
aB/
SPAN]
1703 MHz
e N
CORR \

CENTER 750.8 MHz

SPAN 1790 MHz

RES BW 3 MHz VBW 1 MiHz SWP 20 masc
REF .2 dBm ATTEN 1d dB
LOG
1a
da/
SPAM
33 KHZ,
/0
WA SB
Fe
CORR
CENTER 780.0 MHz SPAN 123.4 kHz
RES 8W 1 kHz VBW 1 kHz SWP 31@ mesc

I

a. At maximum span,

press [MAIN SPAN]
and (SPAN) and

turn RPG to
maximum. Active
area of CRT
should display
“SPAN 1700 MHz,”

b, At -I'.‘ﬂjl;Hz

100 sPp)

butput of A7U23, signal MC_SPAN, Block E of Figure 5-10
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[MAIN SPAN] Routine (continued)

REF .& aBm ATTEN 1@ dB
LOE
10
d/
“a\
ﬁuﬂ\\\\
1247) MHZ TS
‘\
wa s8 N
FC \\\‘u
coAR T
CENTER 7858.9 MHz SPAN 1117 MMz
RES BN 3 MHz VBN 1 MHz SHP 20 meec

>

c. At 1117 MHz. SPAN

Output of A7U23, signal MC_SPAN, block E.of Figure 5~10 (continued)
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[FM SPAN] Routine

¥
AEF .2 dBm ATTEN 10 oB
a. At 16.7 MHz, just
Lo before switching to
pp main coil span.
aB/
\
™
SPAN]
16.8 MHz\
e
\\
WA 8B \
FC \
CORA \\\\\
\\

CENTER 758.2 MHz SPAN 16.8%1 MHz

RES BW 1€ kHz VBW 383 kHz SWP 20 maec
’# -
REF .@ aBm ATTEN 18 dB ?/
Los , b, At ] kHz
18
dB/

SPAM

1.000 kHz

WA 8B
FC
CORR
CENTER 750.0 Mz SPAN 1.008 kHz

RES BW 1 kHz VBW 1 kHz SWP 302 meec

Output of A7U22, signai FM_SPAN, block G of Figure 5-10

From 1 kHz to 17 MHz the output should be continuously variable. At frequencies
greater than 17 MHz, the output of A7U22 goes to zero (displayed as flat line at
center of CRT) and the drive switches to A7U23, the main span driver.
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[X FINE TUNE DAC] Routine

&

REF .8 dBm ATTEN 18 a8

Lo&

18
a8/

CEl
752.P Mz

WA SB
FC

CORR

i

CENTER 75@.8 MHz
RES BW 19@ kHz VBW 39 kHz

p

REF .8 dBm ATTEN 1@ dB

\

a. After pressing
[DETECTOR]
[ANALYZER TEST]
[MORE]
then pressing
[X FINE TUNE DAC]

and

-
Tum the RPG to vary
DAC output (A7UI7

output).

SPAN 16.81 MHz {ﬁa

SWP 28 msec

LoG

1@
a8/

coren |

WA SBf
Fg

CORR

CENTER =-3. 185 MHz
RES BW 12@ kHz VBW 38 kHz

SPAN 16.81 MHz
SWP 28 msec

A

b. Atminimum frequency
(-0V). RPG tumed CCW

Output of A7U17, SIGNAL XFTUNE, Block F in Figure 5-10
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[X FINE TUNE DAC] Routine {continued)

5-32

&

AEF .& aBm ATTEN 12 4B

LoG

10
dB/

1847] MHz

WA SB|
FC

COAR

CENTER 1847 MMz
RES BW 100 kHz

VBW 3@ kHz

SPAN 16.81 MHz
SWP 23 mssc

c.

At maximum
Jrequency (-10V)

RPE )

Output of A7U17, signal XFTUNE, block F in Figure 5-10 (continued)
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[BINARY SPAN] Routine

)

& a. At minimum span of
AEF .a dBm ATTEN 18 oB 1700 MHz. Rotate RPG
. CCW after pressing

Los N (SPAN,] to show change in
1@
2 Y output,

SPAN

1788 MHz My

‘\\

w;csa \\

o ™~

P

N

CENTER 4780 MHz SPAN 1788 MHz

RES 8W 3 MHz VBW 14 MHz SWP 20 msec
. 7_'
THELINEROTATES 4 b. Binary span DAC rotating
THRO#?“J gg,a#g AEF .0 dBm ATTEN 18 d8 through first switch points.
4 TIMES) AS THE . Line rotates as shown as
YZER | TUN}&? Los [N : * RPG is rotated.

THE SWITCH POINTS gl I
ARE17MHz, 1.7 MHz,
AND 170kHZ

SPAN
170.1 MHz o

V;cﬂﬂ \

N

COAR \

P,

N

CENTER 41788 MHz SPAN 178.1 MHZ
AES BW 1 MHz VEBW 390 kHz SWP 20 msec

Output of A7U18, signal BIN_SPAN, Block F of Figure 5-10
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[BINARY SPAN] Routine (continued)

™

¢. Binary span DAC roating

& ., .
REF .@ dg ATTEN 18 dB8 thraughre mgsmtch

’ ? points. Line rotates as

RPG is rotated,
LOG ]
10
ag/
\
~
SPAN
16.78 MHZ;
/ -
NOTE THE NEW =
DAC SWITCH \
POINT "FREQUENCY" L\
VA WB
FC \\
CORR
\\\

CENTER 1708 MHz SPAN 16.75 MHZz

RES BW 1P@ kHz VEW 38 kHz SWP 22 msec

Output of A7U18, signal BIN_SPAN, Block F of Figure 5-10

The binary span DAC is divided into five decade ranges. The processor controls multiplexers
U31A and U32B. The multiplexers switch the output of A7U18 across resistors RS, R6, and
R7 to set up these ranges: '

FM Coil Spans Main Coil Spans >17 MHS
1kHz to 170 kHz 17 MHz to 170 MHz

170 kHz to 1.7 MHz 170 MHz to 1700 MHz

1.7 MHz to 17 MHz

The analyzer also has a zero span where the YIG oscillator is not swept, and the analyzer can
be manually tuned to any frequency in the 10 kHz to 1500 MHz range by turning the RPG.
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[SWEEP RAMP] Routine

Pﬂ,e,s /¢¢5¢(

&
REF .8 dBm ATTEN 1@ dB
/ Output is shown after
Loe Y runmncg [CAL FRE(Q]
18 v and [CAL AMPTD]
as/ 4 routines and resetting
e the analyzer. Ramp
goes from ~-10V to
/ +10V,
/,/’
" ya
COAR d
STAAT 8 Hz . STOP 1588 MHz
BN 3 MHz VEW 1 MHz SWFP 28 msac

Output of A7U20, signal SWP_RMP, block I of Figure 5~10

L)
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[SWEEP TIME DAC] Routine

AEF .d aBm ATTEN 18 dB
a. For swee,
LOG range = 20 ms.
1
dB/
SWEEPTIME]
28 mEec
8a wa
Fc
coRR
START @ Hz STORP 1S00 MHz
RES BW 3 MHz VBW 41 MMz SWHP 200 msac
REF .4 o8m ATTEN 18 dB
b, For swee
Log range = 970 ms.
18
oB/
SWEGPTIME]|
978 heac
SA WEj
FC
CORR
STAAT B Hz STOP 1500 MHz
RES BW 3 MHz VaW 1 MHZ SWP 9578 maeac

Output of A7U19, signal SUP_DAC, block H of Figure 5-10
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Y
REF .9 dBa ATTEN 10 d8
c. For swee
Loe range = 1.0s.
12
dB/
SWEEPTIME]
1.9 | sec
8A
FC
CORR
START B Hz STOP 1588 MHz
RES BW 3 MHz vBW 1 MHz SWP 1.8 sac
y
REF .0 dBwm ATTEN 1@ dB
d. For swee,
Los range = 100s.
£l |
08/
SWEEPTIME|
188 | mac
SA wWB|
Fe
COAR
START @ Hz STOP 1589 MHzZ
RES BW 3 MHz VBW 2 MHz SWP 100 asc
{ 7 ) Qutput of A7U19, signal SWP_DAC, block H of Figure 5-10 (continued)
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[FINE TUNE DAC] Routine

r

HEF .0 dBm

ATTEN 10 dB

Loe

a3/

7885

SA W8
FC

CORR

CENTER 750.8 MHz

RES BW 3 MHz

¥

REF .0 dBm

VW 4 MHz

ATTEN 18 dB

SPAN 19583 MHz

SWP 108 sac

Loe

18
a8/

CENTER
1841| MHz

CORR

CENTER 1d41 MHz
AES BW 3 MHAz

VBWw i MHz

SPAN 1520 MHz
SNP 108 Bec

|

After presetting the
analyzer and
pressing [FINE
TUNE DAC] and

FREQUENCY

At 1041 MH:z.
Notice when
turning the RPG,
the output jumps
Jrom higher to
lower levels at
each end of DAC -
range. This is due
to overlap of 4
bits of each of
the 12-bit DACs
(A7UlS5 and -
A7UIE) to
A7UI2, the extra
fine tune DAC,

Qutput of A7U235, signal FTUNE, block A of Figure 5-10
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[FINE TUNE DAC] Routine (continued)

ATTEN 18 dA

REF .0 dbm

Lo8

13

a8/
CENTER
284 .8 MHZ

SA W8

FC

CORR

CENTER 234.1 MHz
RES BW 3 MHz

BPAN 15068 MHZ -

2.

S
At 254.1 MHz.
The output jumps
level at this end

of range as shown
by B.

Output of A7U25, signal FTUNE, block A of Figure 5-10 (continued)
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[COARS TUNE DAC] Routine

v 4
AEF .8 dBm ATTEN 18 dB
. a. After presetting
Los ” analyzer and
10 pressing [COARSE
as/ TUNE DAC] and
FREQUENCY
CENTER
749. 8 MHZ
A
Fo
coAaR
CENTER 749.1 MHz SPAN t588 MHz
RES BW 3 MHz VBW 1 MH2 SWF 138 asac
¥
AEF .3 dBm ATTEN 418 dB
b. At maximum
Lo Jrequency (--10V).
an/
ek
BA WBj
COAR
CENTER 1958 MHz . SPAN 1588 MH2
AES BW 3 MH2 VBW 1 MHz SWP 1.8 dmc
QOutput of A7U21, signal CTUNE, block A of Figure 5-10 )
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Beg F¥

SA WA

.0 dbm ATTEN 18 dB8

- [COARSE TUNE DAC] Routine (continued)

CENTER —1848.8 MHzZ

AR BN 3 MHz

SPAN 1588 MHz

VM 1 MHzZ SWP 1.8 sac

c.

At minimum
frequency (-0V).

Output of A7U21, signal CTUNE, block A of Figure 5-10 (continued)
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F [+10V REF DETECTOR] Routine

¥
REF .B dBa - ATTEN 108 d8
Loe
ia
a8/

CEN

it 8 MHE i

8A WB;
FC
CORA
CENTER —1685.8 wHz SPAN 1583 MH:z

RES BN 3 MHz VBN 1 mHZ SWP 1.8 sec

e

WLKJUF &g O

L 5-42
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- Note: The remaining softkeys of this menu, AUX 'A, AUX B, and DROOP, are not

used at this time,

.5-43

[-10V REF DETECTOR] Routine - R

4

REF . dBm  ATTEN 14 dA

LOG

wm -

a8/
,_r:i. 2

54 el

FC

CORA

CENTER ~16S5.8 MHz SPAN 1598 MHz
AEE BN 3 MHx VBN 1 MHZ SWP 1.3 swc
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Binary
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8
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.Extra
Fine
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Main
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uzs
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Driver
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Time
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‘E 3 e L\.._,-..';‘-.m PRI
: IFG 1 y,
Latch ’?*/ (10-d8 Step Gain) N
1088 |iyo7 ' :
("~ 8-15 I FG2 ¢ $To
e ¥ (20-dB Step Gain) 1> £ Step
\,\ Gain
4 IFG 3
4 4
% (20-dB Step Gain) ™
al) i ___lLog-Lin
W T4 (+15V Log ~
. =8V Lin)
(')' P> h IFG 4 < | o
O A 10-dB Li
B v n) : kog }
B g Amplifier
U S }}f,\ IFG 5§ ¢ :
S ti 45~ (10-dB Lin)
> HZ\ IFG 6 ¢
£ % (20-dB Lin) A
' o ?E‘\-- BWE <l
3 ﬂ/ (+15V LC, -0.5 XTAL) * F
o o B[, pwal - o[
08 Bus 8, Latch - BWS DAC. |/ v {10
o7 - : - ¢ Bandwidth.
| wini U)oz Filters
© Latch__ BW7 DAC - ]
108 ¢} BW7 /-
U103 H uldH <
7 to +15 LC to XTAL
8-15 Latch DAC (#7104 ° ) T
o 1 ] o -
C o : A, il B Ref Cal / Third
07 ’ s ut (3rd Conv.) o Converter
A T~
J1 v 3, E
To A15 —H2 S |
Second
Converter

Figure 5-8. Analog Interface (A7) Block Diagram (continued)
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N

d

@m mm_ﬂ

!

mmm

Eﬂ_m

thure 5-9..Analog Interface (A7) Component Locations

Y |
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(" - Third Converter Assembly A9

The Third Converter Assembly contains the third mixer/filter, the Third Local Oscil-

~ lator buffer amplifier, a buffer amplifier, and a CAL amplifier (Figure 5-11). The

* double-balanced third mixer produces sum and difference images, as do other mix-
_.ers§, but rejects input and LO frequencies. This simplifies the subsequent filtering.
"The third LO, fixed at 299.9 MHz, when mixed with 321.3-MHz second IF, pro-
duces a difference frequency of 21.4 MHz, the final IF signal. The final IF signal
passes through a matching filter to the buffer amplifier. The CAL amphﬁer provides
reference level and frequency response compensation. The calibrated gain of the IF
amplifier is set up by the REF_CAL current received from the Analog Interface As-

! sembly.
I.As THIRD CONVERTER . l
. 21.4 MHz | .
MATCHING BUFFER
d : 21.4 MHz AMPLIFIER
(

SN [\ [\’ ' P1-5
% L 21.4 MHz IF

‘A 3RD LO |
299.9 MHz J2

i
- . 4

CAL
< SUTPUT

Jw----——_— -I.# —I-J
REF_CAL

Figure 5-11. Third Converter Block Diagram

“. Detailed Description

- The 321.3-MHz second IF signal from A10 is mixed with the 299.9-MHz signal
from the Third Local Oscillator in balanced mixer ASU3. The output from the mix-
er is the difference frequency, 21.4 MHz, which is applied to the matching filter.

» The matching filter is a 21.4-MHz bandpass filter that also acts as an inter-stage

L i ~.impedance matching device.
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The signal is amplified by the 21. 4-MHz buffer and CAL amplifiers and coupled 10
the First Bandwidth Filter Assembly. The REF_CAL signal from A7 DAC U106 is
controlled by the processor to compensate for frequency response flatness and 1-dB
gain steps for reference level control. The 21.4-MHz third IF output signal is cou-
pled to the input of the First Bandwidth Filter. The 299.9-MHz oscillator also pro-

- vides the front panel CAL QUTPUT 299.9-MHz -20 dBm signal. It is sometimes
necessary to select a different value for R9 to provide the -20 dBm CAL OUTPUT
level while maintaining the proper input level to the balanced mixer.

Third Local Oscillator (A)

The Third Local Oscillator is a modified Colpitts circuit with a 299.9-MHz surface
acoustic wave resonator (SAWR) A9Y1 in the positive feedback path to provide in-
creased frequency stability. Inductor AQLS connected in parallel with the SAWR
tunes out the SAWR shunt capacitance. }4«

The oscillator-tuned circuit consists of capacitors A9C2, C3, and inductors L.1 and
_L2. This tuned circuit ensures that the oscillator oscillates only on the proper over-
tone of the SAWR. Although ASL1 is called the LO FREQ adjustment, it-is used, to
adjust for maximum local oscillator output power and has only a slight effect on the
output frequency.

Inductor A9L3 provides a dc path for the base bias of buffer amplifier A9Q2. Di-
odes A9CR1 and CR2 provide temperature compensation for the 299.9-MHz oscilla-
tor and indirectly stabilize the CAL QUTPUT level. Power output from the oscillator
through L2 transforms the output to approximately 50 ochms at a level of 0 dBm.

The output level of the circuit is controlled by CALIBRATOR LEVEL adjustment
A9R4, which sets the emitter current of A9Q1, and allows adjustment for a

-20 dBm, 299.9-MHz front-panel CAL OUTPUT level. It is sometimes necessary to
select a different value for A9R3 to provide the proper Third Local Oscillator output -
level.

Buffer amplifier A9Q2 provides isolation for the 299.9-MHz oscillator and provides
about 10 dB of power gain to the L port of balanced mixer U3. The buffer amplifi-
er also provides the proper output level to the front-panel CAL OUTPUT by select-
ing A9R9 for a given balanced mixer input.

Balanced Mixer (Third Mixer) (B)

The Third Local Oscillator 299.9-MHz input to the L port of the balanced mixer is
approximately +10 dBm. The level of the 321.3- second IF signal inputs to the
R port of the mixer is approximately -12 dBm The third mixer output is the
21.4-MHz difference frequency, produced by heterodyning the 321.3-MHz IF and
the 299.9-MHz LO. The third mixer has a conversion loss of about 7 dB.
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Matching Filter

" The output of the balanced mixer is applied to the matching filter, which consists of
-A9LS, Le, L7, C7, C8, C9, C10, R11, R12, R13, and R14. The matching filter is a
- 21.4-MHz bandpass filter that also serves as an impedance matching network. The

circuit raises the low (-10 ohms) input impedance of the 21.4-MHz amplifier to -
match the higher (-50 ohms) output impedance of the balanced mixer.

21.4-MHz Buffer Amplifier (C)

The 21.4-MHz buffer amplifier consists of A9Q4 in a common-emitter configura-
tion and A9Q3 for feedback and bias control. The output of the 21.4-MHz amplifier

is passed to A9Q5 CAL amplifier.

CAL AMP (D)

The gain of A9QS CAL is controlled by DAC A7U106 -te—eempensaw'fur-ﬁ-e--g
qﬁsnwmﬁgQS also provides the 1-dB reference-level gain

changes. The REF_CAL line from the Analog Interface Assembly changes the resis-
tance of diode ASCR3 connected across R22 (ac signal path only, not dc bias). The

change in resistance of A9CR3 changes the gain as needed of A9QS. JAe ?M;u%
A 5 cat be Lt rcen oter /écl”
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Second IF Assembly A10

The Second IF Assembly contains an amplifier and bandpass filter for the second IF
(see Figures 5-12 and 5-13). The amplifier provides about 12 dB of fixed gain to
the incoming second IF signal. The amplifier output is passed through a 321.3-MHz
bandpass filter, which rejects unwanted signals from the IF passband. The resulting
signal is routed to the Third Converter Assembly.

[ ]
[ ]
vy

|A10 SECOND IF

1 301.4 MHz
. BAND PASS BAND PASS
AMPL FILTER
4 321.3 MHz f

Figure 5-12. Second IF Block Diagram

Detailed Description

The Second IF Assembly contains a bandpass amplifier that provides a gain of ap-
proximately 16 dB at 321.3 MHz. It also contains a bandpass filter that provides
further rejection of unwanted signals. The bandpass filter has a 3-dB loss, giving
the Second IF Assembly a net gain of approximately 13 dB at 321.3 MHz. The
321.3-MHz IF output signal is coupled to the Third Converter Assembly. This signal
is the input to the R port of the balanced mixer on the Third Converter Assembly.
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Bandpass Amplifier (A)

The bandpass amplifier consists of A10Q2 in a common-emitter configuration, and
A10C1 connected to control the base drive and bias current of A10Q2. Capacitors
A10C4, C5, C7, and C10 serve as decoupling for high frequencies. The gain of the
bandpass amplifier is set by the high-frequency characteristics of A10Q2, RS, and
the small amount of inductance on the emitter connection of Q2. The emitter induc-
tance is used to establish a 50-ohm input impedance and to help stabilize the cur-
rent gain of A10Q2. Resistor A10RS is the output load resistance of A10Q2 and es-
tablishes an output impedance of about 500 ohms.

Components A10L2, C8, C9 and the collector capacitance (Cc) of Q2 form the col-
lector tank circuit (see Figure 5-14). This tank circuit determines the center fre-
quency of the bandpass amplifier and transforms the 500-ohm output impedance at
the collector of A10Q1 down to 50 ohms. The output of the bandpass amplifier goes
from A10C9 through a 50-ohm microstrip transmission line etched on the printed
circuit board to the bandpass filter. The bandpass amplifier has a gain of about

16 dB from the base of A10Q2 to the 50-ohm output of A10C9.

Bandpass Filter (B)

The output of the bandpass amplifier passes through a 321.3-MHz bandpass filter.
The bandpass filter is made up of A10L3, L4, LS, C11, C12, C13, C14 and adjust-
able piston-type capacitors A10C1, C2, and C3. Capacitors A10C11 and C15 are
used to transform the bandpass filter input and output impedance to 50 ohms. In-
ductors A10L3, L4, and L5 are wound on a common coil form that provides mutual
inductance coupling between filter sections. The bandpass filter has an insertion loss
of approximately 3 dB and a 3-dB bandwidth of about 12 MHz.
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Figure 5-13. Third Converter, Second IF Component Locations
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First and Second Bandwidth Filters A11 and A13

The Bandwidth Filter Assemblies are identical. Each assembly contains two synchro-
nously tuned filter poles isolated by buffer amplifiers (see Figure 5-15). Unlike
stagger-tuned poles, the filter poles have identical center frequencies. The
bandwidth of all four filter poles is changed synchronously by the resolution
bandwidth selected on the analyzer front pane! using the [RES BW] soft key. The
currents that control bandwidth selection are received from the Analog Interface As-
sembly A7. Because the variable bandwidth filters are much narrower than the fil-
ters in the RF section, the selected resolution bandwidth value determines overall
analyzer bandwidth. LC filters provide bandwidths from 3 MHz to 100 kHz. Crystal
filters provide the narrow (30 to 1 kHz) bandwidths. The bandwidth filters have a
Gaussian bandpass characteristic.

[A11 BANDWIDTH h
FILTER NO. 1 ©
. 21.4 MHz 21.4 MHz .
. BAND PASS BAND PASS
| FILTER FILTER |
sl Il
'Y ey v
| BWS5
. l BW6 '
| Bwz .
30 [31] 32

Figure 5-15. Bandwidth Filter Block Diagram

Detailed Description

The Bandwidth Filter Assemblies operate at 21.4 MHz with eight available
bandwidths: 3 MHz, 1 MHz, 300 kHz, 100 kHz, 30 kHz, 10 kHz, 3 kHz, or 1 kH=z.
Four stages of filtering are used for all eight bandwidths; each assembly contains
two stages. The bandwidths from 1 kHz to 30 kHz are obtained from synchronously
tuned crystal filters; the remaining four bandwidths (160 kHz to 3 MHz) use syn-
chronously tuned LC tank circuits.
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The four crystal-filter stages contain factory-selected matched crystals (A11Y1,
Al11Y2, A13Y1, and A13Y2) that must be replaced as a set. If replacement of a
bandwidth filter assembly is necessary, the new assembly is shipped with two crys-
tals installed and two packaged separately to replace the crystals on the other as-
sembly. In addition to the filter stages, each board contains a 10-dB Buffer Amplifi-
er, a Unity Gain Buffer Amplifier, and an Output Buffer Amplifier.

10-dB Input Buffer Amplifier (B)

The 10-dB Input Buffer Amplifier is shown as a noninverting operational amplifier
in Figure 5-16. Gain for the amplifier is expressed by the equation:

gain = 1 + Re/Rjp

The total resistance of RS, R6, and R7 forms the feedback path (Rf); R3 forms the
input resistance (Rin). This ac model of the amplifier’s operations is true for all but
the narrowest bandwidths, as illustrated later.

Two current paths are used for dc bias in the input buffer amplifier: one for crystal
filter poles, another for LC filter poles. When a crystal-filtered bandwidth of less
than 30 kHz is selected, Q3 (block D) and Q1 are the sources for the current
through Q2 (see Figure 5-17). The base voltage of Q2 is fixed by the divider R9
and R10, while the emitter is fixed by R8. The collector, therefore, becomes a con-
stant-current sink for 20 mA of current supplied by Q1 and Q3. A decrease in the
current supplied by Q3 results in increased current through Q1, keeping the current
through Q2 constant. If an LC-filtered bandwidth is selected, BWSF (filtered
bandwidth control line § in block C) supplies current via CR1 and R13 (see Figure
5-18); Q3 is effectively removed from the circuit.

¥ +
Yo
RS AB A7 Rg
) W e EAIN=1+ —
3 w J RN
BIN =440 . AS+RE+R7
RF =181 GAIN IN aB = 20 LOG (1 +

R3
GAIN = 2.73

GAIN IN dB === 8,75d8

Figure 5-16. 10-dB Input Buffer Amplifier Gain Model
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Figure 5-17. DC Bias Path During Crystal Pole Operation
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Figure 5-18. DC Bias Path During LC Pole Operation
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A different model is needed for crystal filtering modes (see Figure 5-19). Resistor
R7 has been omitted to simplify the model. The emitter load of Q3 (Ry) is the se-
ries combination of the internal resistance of Y1 (Rg) and a resistance determined
by the bandwidth selected (see First Xtal Pole description). The crystal’s series re-
sistance at resonance (Rg) is constant at about 10 ohms. In the 30-kHz bandwidth,
R23* is in series with Rg. Since R23* is very large by comparison, it represents the
total load on Q3 (Ry). When R23” is substituted into the gain equation for Ry, a

gain of 2.7 (8.6 dB) results. This is roughly equal to the gain without Q3 in the cir-
cuit. In fact, the larger R; becomes, the closer the gain becomes.

When the 1-kHz bandwidth is selected, CR4 is biased on and has a resistance of
about 60 ohms. This resistance forms a voltage divider with Rg and results in signal
amplitude loss across the crystal. Increased gain in the input buffer amplifier,
caused by the load on Q3, compensates for these losses. The gain increase occurs
when the reduction in the R; turns Q3 on even harder, resulting in some of the
feedback from R6 being shunted to ground through the collector of Q3. This reduc-
tion in negative feedback increases the gain of the input buffer amplifier. By substi-
tuting the 1-kHz bandwidth R; (10 + 60 = 70 ohms) into the gain formula, a new
gain of 4.0 (12 dB) is derived.

First XTAL Pole (D)

Crystal filtering is used for bandwidths of 1 kHz, 3 kHz, 10 kHz, and 30 kHz. Indi-
vidual poles have a bandwidth about 2.3 times the selected bandwidth, and each fil-
. ter board assembly (two poles combined) has a bandwidth of about 1.5 times the
selected bandwidth. For example, when the 1-kHz bandwidth is selected, each pole
has a 3-dB bandwidth of about 2.3 kHz, and each assembly has a bandwidth of
1.5 kHz. The signal from the input buffer amplifier is routed to Q3 and to compen-
sation amplifier Q4. (The action of Q3 is discussed in the 10-dB Input Buffer Am-
plifier description.) From Q3, the signal is applied to the crystal (Y1) where it is
filtered before going to the unity gain buffer amplifier.

The crystal functions as a series-resonant filter tuned to 21.4 MHz. An equivalent
circuit is shown in Figure 5-20. Parallel capacitance C, is the result of terminal and
case capacitances in the crystal; Rg is the effective resistance at resonance (about
10 ohms). Both C, and Rg are detrimental to the pole’s performance, so compensa-
tion is used to nullify their effects. Because they are canceled, C, and Ry are not
shown in the simplified crystal pole schematic.

Pin diode CR4 (see Figure 5-21) controls the filter’s bandwidth by functioning as a
variable resistance at 21.4 MHz. The voltage applied to BW6F controls the current
through CR4 and its resistance. An increase in current decreases the resistance and
narrows the bandshape.
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Figure 5-21. First Crystal Pole, Simplified Schematic
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The crystal presents a low impedance (Rg) to the signal at resonance so that the sig-
nal voltage is developed across CR4. As the signal frequency varies from the
2.4-MHz center frequency the impedance of the crystal increases, making it part of
a voltage divider with CR4 and causing more signal voltage to be developed across
the crystal. The frequencies where crystal impedance and PIN diode resistance be-
come equal are the 3-dB points of the bandpass. Varying the PIN diode resistance,
therefore, varies the bandwidth.

The case capacitance of the crystal (Cy) would cause a second resonant point, or
dip, in the bandpass if compensation were not used to nullify its effects. Compensa-
tion is provided by Q4 as a current equal to and opposite in phase with the current
flowing through C,, as shown in Figure 5-22. Capacitor C15 (SYM) adjusts the
phase of the compensating current.

The sum of the input capacitances of the unity gain buffer, the trace capacitances,
and the capacitance of the PIN diode causes the center frequency of the filter to be
altered. Compensation is used to eliminate this effect. These capacitances are tuned
out by including them in the parallel resonant circuit (at 21.4 MHz) formed with L7
and fine tuned by C25 (CTR). Adjusting C25 tunes the circuit to present a high im-
pedance at resonance.

When LC filtering is selected, BWSF forward biases CR2, effectively grounding the
ernitter of Q3. During crystal filtering, CR2 is reverse biased.
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Figure 5-22. Compensation Amplifier
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First LC Pole (OC)

LC filtering is used for bandwidths of 100 kHz, 300 kHz, 1 MHz, and 3 MHz. The
relationship of the individual pole’s bandwidth to the selected bandwidth is the same
as that of the crystal poles: 2.3 times per pole and 1.5 times per assembly. The LC
filter pole comprises a metallized inductor (L6) in parallel with four capacitors: the
series combination of C16* and C20*, C21 (temperature compensation), and C23
(center adjust). This resonant circuit is driven through CR3, which functions as a
variable resistor. Bandwidth control line BW7F establishes the current through CR3
and thereby controls the pole’s bandwidth. Feedback from the unity gain buffer re-
plenishes losses in the resonant circuit.

A simplified model. of the LC Pole is shown in Figure 5-23. At resonance, a voltage
divider is formed between CR3 and the resonant circuit. The 3-dB points of the
bandpass occur when the PIN resistance and the impedance of the resonant circuit
are equal. Varying the PIN resistance varies the filter’s 3—-dB points. The higher the
PIN resistance, the narrower the bandwidth. When the 100-kHz bandwidth is se-
lected, CR3 is reverse biased and R19* sets the bandwidth; if one of the other
bandwidths is selected the parallel combination of R19* and CR3 is utilized. The
intrinsic capacitance of PIN diode CR3 affects the bandpass, if it is not compensated
for. Adjustable capacitance C73 (LC DIP) and LS are in parallel with the PIN ca-
pacitance and allow it to be tuned out of the circuit.

N

Figure 5-23. LC Pole Model

A simplified schematic of the first LC pole is shown in Figure 5-24. The fundamen-
tal frequency-determining components are L6 and the center-tapped capacitance
C16* and C20*. Positive feedback is applied to the center-tap at 21.4 MHz to com-
pensate for losses in the tank circuit. The feedback makes it important that C16*
and C20* be the same value for proper pole operation. The feedback level is con-
trolled by CRS, acting a a variable resistance. LC feedback control R26 establishes
the current through CRS and its resistance.
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Figure 5-24. First LC Pole, Simplified Schematic

When an LC filtered bandwidth is selected, BWS5SF is at +15V; BW7F is at a voltage
greater than or equal to +6.8V and supplies bandwidth-determining bias current to
CR3. Supply line +VF BIAS is always at +6.8V. Control line BWSF reverse biases
CR8 (block B), disabling the crystal pole, and forward biases CR1 (block B) opening
_the dc bias path to Q2. During LC operation, CR6 is reverse biased, keeping C28
out of the circuit. When a crystal filtered bandwidth is selected, BWSF forward bi-
ases CR6 and allows C28 to ground the signal path.

Unity Gain Buffer Amplifier (E)

Operation of the Unity Gain Buffer Amplifier is similar to the 10-dB Input Buffer
Amplifier, except that it has an FET input (Q5) and unity gain. The input signal
path is activated by the BWS5F line, which switches on CR9 during LC mode or CR8
during crystal mode.

When the crystal mode is selected, the current though the input FET (QS) is deter-
mined by Q6 and constant sink Q7, which sinks about 4 mA. During LC mode, cur-
rent is supplied through R37 and CR10 from BWS5F. The input FET current is a
good indication of the stage’s operation and can be monitored by measuring the
gate-to-source voltage. This voitage should fall between +0.2V and +1.5V. An in-
crease in current decreases the voltage.

Capacitor C68 and L19 form a feedback circuit that tunes Q7 to 21.4 MHz. Trim-
mer Resistor R31 (XTL FEEDBACK) adjusts the feedback and controls the stage
gain, as do R5 and Ré in block (B).

Second XTAL Pole (G)
The operation of the Second Xtal Pole is the same as the First Xtal Pole.

Second LC Pole (F)

Operation of the Second LC Pole is the same as the First LC Pole, except that R56*
performs the same function as PIN diode CRS.
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Output Buffer Amplifier (H)

The Output Buffer Amplifier is composed of a complementary pair of transistors.
Transistor Q9 is a source follower with its output current boosted by Q10. The cur-

_rent through input FET Q9 is established by R53:

Voe(Q10)
Rs3
which becomes: IFgT = .7/196, or about 3 mA

IgpT =

The total current through Q9 and Q10 is set by R54. The input signal path is se-
lected by either CR15 (during crystal mode) or CR16 (during LC mode).
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Figure 5-25. Bandwidth Filter Component Locations
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