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Title & Document Type: 2370A Operating and Service
Manual

Manual Part Number: 059370-90010

Revision Date: October 1979

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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B 4TQIBRRATA SR -
;Page 1-& paragragh 1 23 S e
w'>Change Rack Mount Flange klt from 908 t0f913g"~"

s ;Page 3—9. Flgure 3—2, Rear Panel Features.
o >Change itém 5.to read:: . - e R N RN
FREQ STD OUTPUT jack - provzdes 10 negahertz 1nternal standard 81gnal forfe,‘

' external ‘use, . Amplltude is. 1+ volt PmS: 1nto 50-ohms.‘A FREQ: STD: . select’ n

o ‘switch 1 when. set to INT p051t10n, prov1des output of  the 1nterna1 qOMHz "

'i}fi*page 3*24 Table 324, Program Code Set'w L
coT >Add to command #10- "NOTE Intended for" ‘
e armlng mode only VR

.v;;é“ﬁ#Page 3-25; EXAMPLE PROGRAMS' | b Bl el e e e
SR >Replace the EXAMPLE 3._INPUT SELECTION program w1th the folIOWing!pnognang«f,"V

Page 326, EXAMPLE se

-,' >Replace the accuracy test w1th the one shown below

MANUAL CHANGES MODEL 537OA (05370—90010) Page 10

?'cloek.,a -EXT position’ prov1des a buffered output of ‘the, external tlme basegg:;
standard belng used.”i{ : ) S o i i A

ise ‘with plus’ or minus time interval .~

-1 T f'.".

S e S

}Add the fOIIOW1ng dlrectly beneath "EXAMPLE 5" . ST, : - S
. NOTE’ Intended for use with plus or mlnus t1me 1nterva1 armlng mode only.-¢

«

Page u‘28 Table 4-3~4Performance Test Part VI"Q¢_LM;f.'cYn

VI ACCURACY T L S I Lo
S Speclflcatlon. 10 MHz e 005 Hz o
Connect the SJ7OA -as shown 1n the follow1ng diagram'j =
""'..,:1o.MHz_f;_.’ R
™1 OUTPLT

7;‘~"4'{410MHz o
o r--1




- fiERRATA (cont'd)

MANUAL CHANGES MODEL 5370A (05370—90010) Page 2

~‘@f;ﬂPage 4—28 Table 4—3 Performance Test Part IV‘

_ : *».‘ NOTE L
Use ‘of ‘a- 10 MHz 1owpass fllter may be;hﬁ'
necessary to obtaln ‘a stable readlng.»;

Set the 5370A controls as follows.;ﬁcﬁ_i;f; 

y[& gPower ‘on. the 5370A
0 FUNCTION ‘iviina'd
GATE »cooooo- e
“o0 o STATISTICS .i.,.s.
“h 0 STOP CHANNEL . - 0 0 v vor oo il
. *.. "~ IMPEDANCE ' ......;;...;;;;;....; 50-0Hmf¢i~1*
o ATTENUATION .ueevvivverses by 1o o
2T COUPLING wiis s iuwiuiasnisaisannanss DCT -0
e BLOPE ev s i idwe e s s ena e s sasaninne /o
-uu,.;:,,LEVEL;.........................;PRESETv -
S ;ELSTART COM/SEP R T TR P SEP{'

vooboocvoc-o.ooo- FREQ
000.600..0.000.0 13

o_.o‘o c.' . o . o ¢ee: K . MEAN

Observe the 5370A dlsplay. It should dlsplay 10 MHz - 005 Hz. i
Mark the results on the test card.‘~ . IR :

:laPage 6-6 Table 6-2. A3 Replaceable Parts.,; C

, >Change A3S8 and A389 under HP. and.Mfr Part Numbers to 3101-233u

A >Change. A3S8 anid. A359 check dlglt (CD) "to 6._,“H

~u;:'Pages 6—8 through 6—24 Table 6—2. MISCELLANEOUS Replaceable Parts.» S T
*r.>Change HP Part” Number of TERMINAL TEST- POINT listed under MISCELLANEOUS for;

eircuit board assemblles A6-A9, A11 “A13, - A14 - K16-A19, " “and A21 from 0360-‘

T 0535 to 0360-1682 W1th Mfr Code 28480 and Mfr Part Number 0360 1682

'7u;: Eage 6-11 Table 6-2. A9 (05370—60009) Replaceable Parts. J
L >Change A9U13 from 1816-0409"to 1816-1156 ’ »...? i

'i'page 6—15, Table 6-2. A15 (05370-60015) Replaceable Parts, g T R
_g_>Add A15U23%; 05342-80006; “IC PROGRAMMED ROM; 284807 053H2—80006.-.The,05342-’f*

A'>Add A15U26%; 05342-80007; IC. PROGRAMMED ROM; 28u80-' 053u2-8o907;7 The

80006 . and. 1816—1155 ROM's are dlrectly 1nterchangeable for :replacement_ B

purposes in thls 1nstrument.»«.v

0534280007 and - 1816-1179 are-. dlrectly lnterchangeablei*forp;replacemént -

purposes 1n thls 1nstrument.

_;i#Page 6-16 Table 6—2. A16 (05370-60016) Replaceable Parts.

>Add C14, 015 0160-3878 CAPACITOR-FXD. 100PF +-20% 200VDC, -

 2>Add R20, R21 0757 0394 RESISTOR 51 1 1% J12W F TC 0+—100

{i-Page 6—21 and 6—22 Table. 6-2. ‘A9 (05370-60119) Replaceable Parts.
- .->Change A19L8 to 9140-0142; CD=8; COIL-MLD 2. 2UH 103 Q=32; 28480‘ 91uo-o1u2
.~ >Change "CD": for A19R17 (0698-7212) to .9. :

>Change A1901 from. 1820—0753 to 1820-1179,- the preferred replacement part

. The- 1820—0753 and' 1820-1179 are dlrectly 1nterchangeable for replacementii

=, purposes in thls 1nstrument

vy



o MANUAL CHANGES MODEL 5370A (05370-90010) Page 3
:'ERRATA (cont'd) '

4 'ffiPage 6-26 Table 6—2 A22 (05370-60122) Replaceable Parts.v - ' ‘ R
BT >Change A22019,- -A22U20° and ‘A22U23 . thru A22U27 from. 1820-0753 to 1820-1179°
" The . - preferred” - replacement part = is .1820= 1179,-~ both _ are dlrectly
R 1nterchangeable for replacement purposes.., - ' SRS
s >Change A22TP1-TPY (0360—0535) to 0360—1682 CD 0' TERMINAL TPST POINT PCB g
28&80' 0360-1682 ST L , , _ :

”'“V.Page 6-28 Table 6-2. Replaceable Parts,” f_fyhg;»e A S
L >Change A23333 -HP" and Mfr Part. Numbers to 3101—2220, (CD) to 9. 
‘ >Change 5061-0077 to 5060-0171' KIT RACK FLANGE (OPTION 913) ’

:h?Page 6-29 and 6-30 Table 6-2. Replaceable Chas31s Parts..f5/i L
s >Delete 53. 3101—0199, sllde sw1tch.. i , e
>Add 5061-2071. Optlon 913 Rack Mount Klt.n

: f“Page 6230, Table 6-2. Replaceable MISCELLANEOUS PARTS';:“' T ~
'"; >Change 0340-0486 1n "HP" and: "Mfr Part Number" columns to 03&0-0833 (CD 9)

.'3.fﬁ,,#Page 6-31 Figure 6-, Mechan1ca1 Parts.;oo' - : e N
s >Change reference de51gnator MP9 to MP12' and reference designator MP12 to
MP9.» L ok ¥ A R TR _ ,

Page 7- MANUAL CHANGES. RIS o
- Delete the 'NOTE in ‘CHANGE 1. (1928).~«»n
Add the follow1ng NOTE to CHANGE 2 (1848)

N

;s,;: SR T NOTE S 8
e w» Instruments w1th Serlal Numbers 1848A0041T through 18M8A0049O :
‘ (except 1848A00417 and 1848AOOM25) do not inélude the - =
follow1ng change for A3 : S T e e

®0 ‘ee o8 o8 00 e

o oo

Add the follow1ng to CHANGE 2 (1848) . ' i '
Change A19 (05370=60119) series number from 1928 to 1820

os o6

.Change A19R17 from O698=7212 (100 ‘OHMS) ' to 0698-7205, CD=07} RESISTOR f«fs;_7.'

.2-51.1 OHMS 1% .05W-F. TC=0/+=1007 24546; C3- 1/8—TOO-51R1-G T R
,‘wChange ‘AT9L8 from 9140—01“2(2 2:UH). to 9100-2265, CD 6; COIL-MLD 1OUH‘4_:4A .
SR 10% Q-60 28”80 9100~2265. .fj,ﬂ‘ R /,_ T

e0 o9 Ge 00 ee e ."“" se we oo ee 'i'c'o'o, '-c'.i oo'. -
.

g‘,Page 8-121 Flgure 8-29, A19/A20 Schematlc Dlagrams. -
.+ Change SERIES number. from 1928 to 1820, -

"+ Change-R17. from: 100 to- 51, 1 .ohms.

~;:,u;;. Change L8 from 2‘2U to 1OU

0o on

s o0 o6 o oo

’ ,1':Page 8- 97, Flgure 8—17. AZH Llne Module Sohematlc Dlagram.:
T >Change values of C1 and C2.to 3200 pF o . -
A >Change values of L1 and L2 to 465 uH

.jPage 8—105, Flgure 8—21 A9 (05370-60009) Processor Assembly Schematlc Dlagram.h
. >Change' the value of R9 to 31.6K.
.. >Change the value of: R12 and R13 to 3. 16K -

o
=
S o



."'; >Change value of re31stors R113 and R117 to 215 ohms. .

MANUAL CHANGES MODEL 5370A (05370-90010) Page 4

[t‘xERRATA (cont'd) A L TR e T A o
" Page: 8-105," Flgure 8-21 A9 (05370—60009) Processor Assembly Schematlc D1agram° S
'~; >Change the followlng -on’ the A9 Component Locator" S RIS T

o ",.T 11 to €13 €13 to C14 .~ Ci5 %o €20 c17 to C16 f} €20 to c19
SRR .c12 tg 011 . .914,P9 512: _,c15_to C15l , c19 to. c17 o

’?j'Page 8-107, Flgure 8-22 A11 DISPLAY INTERFACE ASSEMBLY Schematlc Dlagram, R
.~ >Change U5 to U14. S TN o B
h >Change u1u to US.

.'fPage 8-108 Flgure 8-22 Captlon' .
o >Change captlon from A22 to A11 DISPLAY INTERFACE ASSEMBLY
o fPage 8- 113. A15 HP-IB Interface Assembly Schematlc Dlagram.“:,' ‘ ) Do
B ~>Add 1nverter (U7A) to the. rlght of UT1; with U7A active low 1nput (pln 3) to
~ the’ left, and’ output (p1n 6) to the rlght Connect U7A(3) to U11(12) ‘and:
. ~UTA(6). to U21D(11) R UL
“i >De1ete the connectlon between U21D(11) and U17D(11) above»the Junctlon of

o UT?D(IT), U21C(10) and U17C(9) . .
L >De1ete the connectlon between U1B(8) and U13(6)‘~connect U13(6) to U29(15)

,;?hPage 8-117, Flgure 8-27. A17 Count Chaln Assembly Schematlc D1agrams~_€3 A e
"ff>De1ete the 11nes that connect p1n 1 of U12 U8, U6 U5, U9 and U11 to P1A(6) S
vA:>Delete the lines that connect pln 15 of U12 and U8 to P1A(3)
“fShr>Delete the llnes that connect p1n 15 of U6 and U5 to P1A(4)
,}fS>De1ete the llnes that connect p1n 15 of U9 and U11 to P1A(5)
.”,>Connect p1n 1 of 012 U8, U6 U5. U9 and U11 to PTA(3)
stv1>Connect p1n 15 of U12 and U8 to P1A(4)
‘ 75>Connect pln 15’ of 06 and us to P1A(5)
>Connect pin 15 of U9 and U11 to P1A(6)
'. Page 8 121, Flgure 8-29, A19/A20 Schematlc Dlagram°:
>Change value of - R17 from 51,1 to 100 ohms,
">Change inductance of L8 from 10U to 2.20.
>Change - SERIES 1820 to. SERIES 1928 : U TR
>Change the Reference De51gnator R19 to R69. ;:h}
_ Page 8-125, Flgure 8-31. A22 Arm;ng Assembly Schematlc Dlagram"
>Change- reference .designation "~ of  221-ohm resistor R115 (bottom 1eft
~connected between .the. ‘junction of CR7 and. CR8 and -5.2V) to. R113.,
>Change value of resistor R115 (in"parallel with C35) to 90. 9K

- >Reverse -diodes CR1 and. CR3 (upper right)  to show the cathodes’ connected to
"vcircpit'board common ,.* The anodes connect to the START/STOP EVT OUT llnes. .

R G



o MANUAL CHANGES MODEL 5370A (05370-90010) Page 5 ﬂ"""‘ . '

e 5ERRATA (cont‘d) i R Tl e ‘3f
[+ - | Page .8-125, Flgure 8-31 A22 Armlng Assembly Schematlc Dlagram' : ' '
o S >Replace Figure'.8-31.. w1th F1gures 3 and 4 whlch are. attaohed to the back of
¢ 7% these "Manual Changes. * - ,..4j
.. - NOTE: Figures -3. and 4, are the latest version, of A22 Armlng A%sembly (05370- o
'ﬂ?;;60122) Component Locator and Sohematlc Dlagram, respectlvely.:__ ,;__,‘.w . S

”oglPage 8- 127. Flgure 8-32 A23 Front Panel Dlsplay Assembly Sehematlc Dlagram;iff‘ﬁ5
'm'>Delete connection shown ‘between: S26 (EXT . ARM) and. S32 (MAN INPUT).; , o
Tl >Connect 532 (open termlnal) to 01rcu1t board common. ;:a',:.,;___.“:;g}f'

'tV#Page 1—2 Téble 1 1. HP Model 5370A Speclflcatlons°f"j7 A o
>Delete uhdér- FREQUENCY AND PERIOD MEASUREMENTS the specs for RESOLUTION

»g " 'and- ACCURACY.-~« e S L o o

‘ ?}>Add for FREQUENCY MEASUREMENT'”"

~\vf;;tf} L Least Slgnlflcant Dlglt Dlsplayed.3 20ps/Gate Tlme X FREQ L _ A
| :’ﬁ Resolutlon. +- 100pS/Gate T1me X FREQ +— 1 4 Trlgger Error/Gate Tlme X FREQ
‘ 'vviﬂi Aocuracy.l+- Resolutlon e (Tlme Base Error) X FREQ

'“°3r4;5;"5f:3“ +- 100ps Systematlc/Gate T1me X FREQ

'*Q>Add for PERIOD MEASUREMENT“

 ”1.g;i Least Slgnlflcant Dlglt Dlsplayed 20pS/Gate Tlme X PERIOD | - : .

'%,,o?éf Resolutlon +-100ps/Gate Time x PERIOD " Trlgger Error/Gate Tlme x PERIOD

:ovlf.Accuracy e Resolutlon = Tlme Base Error‘X PERIOD
‘> ' ";'+~ 100ps Systematlc/Gate Tlme X PERIOD

: >De1ete ACCURACY speo under 'I’IME INTERVAL MEASUREMENT°

._4f3?>Add Resolutlon. o B ' SRR e T S
'5?1;+-100ps rms/sqrt(N) +—Start Trlgger Error/sqrt(N) +-Stop Trlgg@r Error/sqrt(N)'
o>Add Accuracy. _‘; -' = "‘L“ ' '“'f, A' - 'vv B j{f?o];‘
“#< Resolution += Tlme Base Error X T1me Interval o e
+-»Tr1gger Level Tlmlng Error +~ 1ns Systematlc L‘,ﬂv,’ o
’&{agf_?



. MANAL CHANGES MODEL .ifs‘s%dAzft0;5‘37'9"—'9'0@;.1'9>-’-‘Pa’éiéli6'

'*CHANGE 1 R

“oIn 1nstruments W1th a 2004A serzal number preflx,. the HP Model 1054HA h1gh€~“;3f

.'*“stablllty tlme -base 080111ator (formerly Opt1on 001) and associated ovenu>f
© oscillator power supply ‘assembly A7 are supplied in place of the .10. MHz air

Nn“temperature ‘eircuit. board osc1llator assembly normally :used: for. A69 All7f?7

,:l‘f]references to.- 0Pt1°n 091 the Operating. and Serv1ce Manual ‘should be~;,5”;
o dlsresarded.w» e L e S S

<gf~Page 1-3, Table l 1, Speclflcatlons..‘f:'f“ Lo I R
B >Change "Speclflcatlons" for the TIME BASE to those shown for Optlon 001

"7Page 6—9, Table 6-2 A7 (05370-60007) Replaceable Parts.;;'f:37.
>Delete "(A7 USED IN OPTION 001)"’_-' Do . -

<:Page 6-28,_Tab1e 6—2 A69 and Optlons, Replaceable Parts.;" A
.. . >Delete A69 (05370~60069) and all Feplaceable’ parts for A69 e

T >Add A69, 10544A 10 MHz~ CrYStal 050111ator., ' T
>Delete 10544A llstlng under OPTIONS

";«fPage 8-101 Flgure 8—19, A7 Schematlc Dlagram.v ' : R
L >Delete "(OPTION 001 ONLY)" 1n captlon and "(OPTION 001)" on topjgf sehematic;[

,quage 8-129, Flgure 8-33. A69 Osclllator Assembly.: -55:'?:" .
' >Add SERIAL PREFIX 1936A AND BELOW 1n capt1ons and at top of 05370-60069

'f“page 8_131 Flgure 8—3# A69 0301llator Assembly. e .“3»' e
- >Add: SERIAL PREFIX 20044 in place of: OPTION 001 in’ captlons.* N
- >De1ete "Optlon 001" at top schematlc dlagram.nv‘{., ) '

f,CHANGE 2 ys . SRR RTTRPERN T ' v
NOTE INSTRUMENTS WITH SERIAL PREFIX 2008A ARE SUPPLIED WITH AIR

- TEMPERATURE - OSCILLATOR CIRCUIT BOARD ' ASSEMBLY - A69,i NOT THE' OPTION- oo1i}~3'ﬁ'“

o OSCILLATOR DESCRIBED FOR 'CHANGE' 1.

']'Page 1~2, .Paragraph 1=22, Optlons. ;"dvr I I : :

- >Delete . Optlons 907,_ 908, - and -909. The 1nstrument is Asupplled w1th the o
R Optlon 907 . front handles. To rack-mount ‘Serial Prefix 2008A- 1nstruments_ .
. rf(w1th front. handles attached to. instrument). use HP Part No. - 5020-8874 rack- "

,tf.mount flanges and . HP’ Part No,_v 2510 0194 #8-32° X 5/8  inch pan~head—p021-755ed
"- screws. - If the handles. are removed, " use HP Part ‘No.. . 5020-8862 rack-mount .

4"~1'f‘flanges and’ #8—32 X 3/8 1nch pan-head-p021 sarews (HP Part No._'2510-01930)-'

S : T CAUTION S : -

':{ The dlsplay board w111 be damaged 1f the 5/8 1nch screws ‘are used»
“to’ rack-mount an ‘instrument with handles replaced by HP. Part No.
- 5020~ 8862 Rack-Mount Flanges. ;f_,;:-. : » : S

'f.Page 6-29, Table 6—2 Replaceable CHASSIS PARTS"

- >Add MP33; 5060-9899; CD=8; HANDLES~FRONT :

L '>Add‘MP3U‘ ‘5020~ 8896‘ CD =7; TRIM-FRONT HANDLES i T
f_>Add MP35, 2510-0195, CD,S' SCREW MACHINE 8-32 X 3/8 FLAT HEAD T

"CHANGE 3 P LS : . e "
NOTE' , Instruments w1th Serlal Preflx 2012A are supplled' with air
temperature 0801llator c1rcu1t board assembly A69, not the Optlon 001 -
050111ator for CHANGE 1._, » ; O

Coyer ¥



N .Page 128, Paragraph i;26.a

11.fCHANGE 3 (cont'd)

>Add the following- sentence,"A HP Model 10834A Adapter is also supplled;téfl:fﬂS:?

':'*i prov1de an exten81on for. the HP-IB connector.?;~‘

'"”ngage 6-16 Table 6-2 A16 (05370-60016) Replaceable Parts. {fa.ﬁ:
. >Change A16J1 from 1200-0”99 to 1200-0618 (CD-3)

‘ﬁgf«Page 6-24 Table 6—2 A22 (05370-60022) Replaceable Parts.‘;“.;p‘

"+ >Change A22J1 from - 11200-0499 to 1200-0618 (CD=3). | B RN
L >Change A22 "SERIES" number 1n Table 6—2 and Schematlc Dlagram to 2012.g .

| ’fPage 6-27. Table 62, "A22 MISCELLANEOUS" Replaceable Parts.r ‘fj,;--“

" >Deléte, 5000-9043; PIN:P.C. BOARD EXTRACTOR.

>Delete 50“0-6843._EXTRACTOR P C BOARD

ai’Page 6—29. Table 6-2, Replaceable CHASSIS PARTS: .t o
" >Add MP31; 05370-00016; CD=1; Qty=2; BRACKET-MP32 MTG; 28480: 05370-00016
| »hdd MP32; 05370-00017;' CD=2; Qty=1; BRACKET-CKT BD. HOLD-DOWN' 28480,

:*-'Page 6—30 Table 6—2 Replaceable MISCELLANEOUS PARTS‘7

>Add 1200—0617, CD 2 Qty 2"CLIP RETAINING (for w11 cable plugs)

' ”}7Page 6-32, Flgure 6— Mechanlcal Parts. f;::‘ o

'fﬂ,\>Add part numbers and desorlptlons for bracket MP31 and MP32

”!'CHANGE Y-

" TNOTE:™ Instruments w1th Serlal Preflx 2016A are supplled wlth air(
temperature osclllator clreu1t board assembly A69, not the Optlon 001'-”
oseillator for- CHANGE: ... =~ :

fi{ﬁPage 6-20 thru 6-22, Table 6-2 A19 and A2O (05370-60119) Replaceable Parts. =

“*>Change’ A19/A20 "SERIES" number to 2016,

L >Add A19R72 and R73, 0698 7205;. CD= 0° RESISTOR 51 1 1% osw F TCz o+-1oo

fflpage 6-22, Table 6-2, A21 (05370-60024) Replaceable Parts:

. >Change. "Hpw, and "Mf‘ro Part ‘Number" for ‘A21 to 05370—6012& and CD to 8

- - >€hange "A27- "SERIES" number for: 05370-60124 .to 2016.

 SAdd- AZ21RY45 and RY6; 0757-0395:; CD=13 'RESISTOR -56.2" 1% 125W F TC= 0+-100

A >Change A21U1. from 1820~1224 (MC10216P) to '1820-0920 (MC1692L) and CD to U.

'-;NOTE ‘These two ECL.recelvers have a dlfferent plnout and are not dlrectly
1nterchangeable. : 4 : S

”f‘Page 6-2& Table 6- 2, A22 (05370-60022) Replaceable Parts.,

.>Charige "HP"! "Mfr, Part Number™ ‘for A22 to 05370-60122 and CD= P

.>Change A22 "SERIES® number for 05370-60122 to- 2016. ‘ :

. >Change A22R113, R117 to 0757~ 0400; CD=9: RESISTOR 90 9 1% .125W F TC= O+—100
. >Change A22R115 to - 0698-0083, CD =83 RESISTOR 1. 96K 1% . 125W F. TC=0+/=100. -
. NOTE: -~ . The 05370-60022 ‘and: 05370-60122 circuit board = assemblies Care-
~ electrically equlvalent except for the values of. R113, R115, and R177. The

" ,05370-60122 arming . assembly is compatible with  the 05370-601 23 front panel

‘;'dlsplay assembly = for -A23.. - To use the 05370 .60122. arming assembly with the .
,:.05370—60023 assembly for. A23, resistors  A22R113, R115, and R117 ‘must be
 changed to. 215. 90. 9K and 215 ohms (respectlvely) R R



g_;aa

. chavce & v L e Cprmel LT
*- Pages. 6- 27 and 6—28, fable 6—2, A23 (05370—60023) Replaceable Pdrts.-

"W-MANuAt CHANGES MGDEL“5370Aﬁ(dséiogépoﬁei,Page}3 .

>Change "HP" and. "Mfr. Part Number" for A23 to 05370-60123 and CD= 3

1] >Change A23 "SERIES™ number: for 05370-60123 to 2016. °

>Change A23R16 to 2100q3849,‘CD—7, RESISTOR VAR 470K édz CCWLOG .sw COMP

“Page 8-121 Flgure 8-29, A197A20 START/STOP INTERPOLATOR Assemb]y Schematlc..

"' _>Change. A197A20 "SERIES" number to- 2016.: -~ - S
.. - >Add ‘RT2 (51 1-ohm) in: Series between U7(13) and the Junctlon of C7, and R214"‘ggvb
- ,gf >Add R73 (51 1—ohm) in serles between U7(3) and the Junctlon of" R22 and R23j:~ -

'Page 8-123, Flgure 8-30 A21 200 MHz Multlpller Assembly Schematlc Dlagram
>Change HP Part. Number for -A21 from 05370-60024 - to 05370-60124 | .
>Change A21 "SERIES" number for -05370-60124 to 2016 ‘ o
>Add RY4S and RY46;"" change - connections for U1A B,C.and .add . U1D°’ and’ehange g
: .~ tables for: "Reference De31gnatlons" and "Actlve Elements" as shown  in~

”': attached Flgure AT T S SRR

.~ A21 REFERENCE
.- "DESIGNATIONS . -
o ery CR2
R 5 [ T
Q1-QB
" R1R46 e
:u.U1-U3 RN

A21 TABI.E OF AC'I'IVE ELEMENTs' .

" REFERENCE . |... HP PART . | . MFR. PART
- DESIGNATIONS -  NUMBER" . . 1" ... NUMBER
C1 CRy,Cr2- 0 . FU- 19010040 . ) .. 1901-0040 - N
o <Q1 Q8 Lot 1854-0092 - o 0o 1854-0092 . |-
.y coeeo T b T 1820-0920 | MC1692L
-1 uz . o . -1820-1224 - | MC10216P .-

U3, C.1820-0138 7 |- LM339N

. COTHE ro N R . i 206 MMZ OUTPUT auPF:RS'e————r——\ )
R : : B '
A T St . SR : oo
B mousy Tk N T e
“s 'uvz;‘ 2 i’m %27‘_‘ . 1o uzs A 1 548 0 . - F
Tt - bt ] 1T - © .. 200 MHy P8
N Lo T e PR Py e 8 Taremcss
e 1 o P Les | S Lew
/7 e - : N g“”'"' Ri2 . $R10. : g.pw S 1.1
‘3210 - $ar0 - . : 7o 30 oo’ : . - $aro i
y N B - Loz T
/3 R6 ; - S = }
a0 fat0. - ©oBas $ tou 200 Wt p..l -
L S X M 2 = . T0. :
T = - :'Tr XA20A11)
N .
o ) 1] :
532' 200 MH, :
P ; . >lw . ;:I!A(II)-

‘Figure 1. A21 Changes for 05370-60124 200 MHz Multiplier in CHANGE 4

f}?\ /gff
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"*?{CHANGE 3 (cont'd)

” JJ*Page 8-125, - Figure 8-31. A225Arm1ng Assembly Schematlc Dlagram. "

.f;f;;>Change HP Part Number' for A22 from" 05370-60022 to 05370 60122 (SERIES 2016) e
j.;f>Change R113 and R117 to 90 9. ohms.¢;; ':L - AL

| ":f%:‘>Change connectlons to A2J3 and'wlring to agree Wlth attached Flgure 2. ;"'"”

.~=MT;Page 8-127,.Flgure 8-32 A23 Front Panel Display Assembly Schematlc Dlagram.,f

”~u*¥ (315) as shown 1n attached Flgure 2;

‘.- >Change HP Part Number -for. A23 from 05370-60023 to 05370-60123 (SERIES-2016). -

O >Change wiring and.values of EXT LEVEL control (R17) and DISPLAY RATE control ,f}

2

— — TOCRS caa
“".—=-52v ‘

Va\SHRGE by

D TOCR? cns ‘

OPEN WHEN Ri7
 FULLY COW AT

- '

W

EXT INPUT TRG LVL : S
; - ‘.. TOC35 RHG,_' o
AND R117 ’

——8» TOR39 -

N 4N,

- oPENWHEN RIS QAO—9
L FULLY CCW AT

P/O

'—__PART OF A23 DISPLAY ASSEMBLY|. . " . . " |PART OF A22 ARMING ASSEMBLY

©O Figure 2. A22 (05370-60122) and A23 (05370-60123) Changes in CHANGE 4
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;]VCHANGE 4 (Cont'd)

_NOTE “The . 05370-60123 front panel dlsplay assembly is compatlble w1th the f'
' 05370-60122 arming assembly for A22. : ‘To use the 05370- 60123 d:splay assembly

;igw1th the 05370-60022 arming; assembly, re31stors A22R113.A R115; and R117 must S
w,be changed to 90 9, 1 96K and 90 9 ohms (respectlvely).in~a=zr~ ST

b_All 537OA counters w1th CHANGE 5 are SUpplled w1th the HP Model 10544A hlgh ﬂb

CHANGL 5

;:y}fstablllty ‘tine:base -oscillator. (formerly Optlon .001)  and associated oven -
f‘jos01llator -power. supply assembly AT -in’ place of “the 10 ° MHz air temperature

. eircuit board 030111ator assembly- normally used for’ 469, All references to_f“ﬁh

’-¢:Optlon 001 1n the Operatlng and Serv1ce Manual should be: dlsregarded

“'7Page 1=3,. Table 121, Speclflcatlons..illu LA

>Change "Speclflcatlons" for the TIME EASE to those shown for Optlon 001

'?Page 6—9, Table 6-2 A7 (05370—60007) Replaceable Parts.~..:~Lib

. >Delete (AT USED . OPTION oo1)" ;

"T:~,5Page 6-28, Table 6-2 A69 and Optlons, Replaceable Parts"_
* . >Delete A69 (05370—60069) and all replaceable parts for A69

" >hdd A69;- 10544A; 10 MHz Crystal. Osclllator..,i“

i-f} >Delete 10544A 1lst1ng under OPTIONS

ifPage 8-101 Flgure 8—19, A7 Oven Osclllator Power Supply Assembly Schematlc.

S >Delete "(OPTION 001 ONLY)" in. captlon and "(OPTION 001)" on' top of schematlé.”,"

jﬁ_Page 8-129. Flgure 8_33, A69 10 MHz Osclllator Assembly Schematlc Dlagram

e >Add "SERIAL PREFIX 1936A° AND BELOW, '20084, 20124, OR 2016A" in captlons and

at top of 05370-60069 schematlc.ln“-f]

'fJT%Page 8—131 Flgure 8~34 A69 10 MHz Osc1llator Assembly Schematlc Dlagram.
~“:>Add SERIAL. PREFIX.2018A AND. ABOVE in-place of. OPTION 001 in captlons. L

>De1ete "Optlon 001" at top of schematlc dlagram.

"iCHANGE 6

‘Page 6-11 -Table 6-2. A9 (05370 60009) Replaceable Parts'

~“">Change- A9R1O from 0698-7252, 4.64K, to 0698-7236, 1.00K,; 1%, :05W.

>Change :A9R9 from 0698-7272, 31.6K, to 0698-7268,.-21.5K,: 1%, ..O5W.

o “>Change A9R14 from 0757-0472, 200K, “to" 0757 0“65.:100K 1%£'?TZW;

: >Change A9 SERILS number to 2024

”L Page 8~105. F1gure 8-21 A9 Processor Assembly Schematle Dlagram. -

>Change 05370-60009 Serles from - 1748 to 202& (Upper 1eft of schematle)

' .>Change ASRY from 31.6K to 21.5K.

>Change A9R10 from 4.64K to 1. OOK
;>Change A9R14 from 200K to 1OOK R

‘CHANGE 7

Th The 10544A high stablllty tlme base 6sc111at¢r has been replaced w1th the .
- o field repalrable 108114, A separate Serv1ce Manual for the 10811A is 1ncluded'
o w1th tbe 5370A Serv1ce Manual. . : . o - .

'ewﬁﬁaggf»
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r‘;?ijHANGE~7 (Cont'd) e e R
- 'Page- 6-28, Table- 6-2, A24 (0960-0&43) Replaceable Parts.w}‘
- >Delete:A69, " 10544—60011, 1Q MHz Crystal Osclllator. '

’ >Add A69 10811-60101, 10 MHz Crystal Osclllator.; AR P A
>Add in deSerlptlon column. 10811A Operating and Servioe Manual. _,_;fzfi’

T.Page 8—131 Flgure 8-34 A69 10 MHz Osclllator Schematlc Dlagram.;

,_..a >Change A69 Model number at top and bottom of diagram to 10811.,_;','17"

| wi”CHANGE 8"

" "Page - Page. 6-24 Table 6-2 A22 (05370—60122) Replaceable Parts.;*bf?o
">Change series. from 2016 to 2044, o : o
- >Add A22R122, 0698 3378. 51 ohms 5% 125 W RF

:Ai;b Page 8-125,‘F1gure 8-31 A22 Armlng Assembly Schematlc Diagram.if

-.>Change series number: from 2016- to. 20445 T -
>Add R122 (51-ohms) between U16(15) and the Junctlon of U19B(11) and R57 EEE

‘iCHANGE 9

”*f%7Page 6-28, Table 6-2. Replaceable Parts under Optlons.

>Change A69 (10811-60101) 1OMHz Crystal Osclllator to HP Pert No. 10811~6011Tf“,
(SERIES 2116). ;‘.’ . . , ‘

o :{~Page 8-131 F:gure 8—34 A69 1OMH2 Oscillator Schematlc Dlagramo._m.

‘Vn >Change A69 Series Number to 2116

" CHANGE 10 -

“Page 6-20, Teble 6-2. A19 (05370-60119) Replaceable Parts. S

- >Change A19C15* to 0160-3877. CDS.ACAPACITOR-FXD 100 PF +/-20% 2oovnc CER

"'Page 8-121 Flgure 8-29.v A19/A20 Start/Stop Interpolator Assembly Sehematlc,
>Change the value of C15* to 100 pF - D R :

CCHANGE 31T R R D T
.. ‘Page 6-24. (A22 (05370w60122) Replaceable Parts._f.:w

" >Change series number. to 2128,
">Add A22C37 and C38; 0160-3873. CAPACITOR 4, 7pF 5% 2OOV

:?,>Add A22C39 through cul; 0160-3879; CAPACITOR.- 01uF 20% 1OOV

 >Add A22R16, R51, R60,-R6Y.to 0698-3132; RESISTOR 261 1% . J125W. A
'.>Change’ A22R17, RUY8, Rlg, R53,,R55, R57, R62 R68 372. and R99 to 0698—7205,
. 'RESISTOR . 51.1 1% ' 125W.. - . o - '
. >Change A22R47 to 0698-7207, RESISTOR é1. 9 1% . O5W. Lo

* ">Change."A22R64 and R100 to. 2698-7222; RESISTOR 261 1% osw
>Change A22R118 through R122 to 0698-7205; ‘RESISTOR 5131 W osw
. >AddA22R123 through R125; 0698-7205; RESISTOR 51.1 1% . 05W,

>Add. A22R126 and R127; 0698-7223;" RESISTOR 287 1%.. osw f

: >Change A22R86 to 0698-34#6 RESISTOR 383 1% .125w

Page 8-125, Flgure 8-31. A22 Armlng Assembly Schematlo Dlagram. _J}
>Add C37 (4.7pF).between pin 1 and’ ‘pin -3 of U16.: :
>Add ‘C38 (4. TpF). between pin.1-and pin 3 of U15..y: S
_->Add:C39 (. 01uF) in series’ between R99 and the node above R99 (left of . 029)
e >Change R99 to- 51.1 ohms. - ‘
o >Add CRO ( O1uF) 1n serles between R68 and the node above R68 (rlght of 029A)
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“CHANGE 11 (Cont 'd)- - _ - ‘ ‘ A
- Page 8-125, Flgure 8-31 A22 Armlng Assembly Schematlc Dlagram (Cont'd)
. >Change ‘R64 to 261 ohms. TR .
~ >Change R68 to: 51, 1 ohms..

7. >Add C#1 (. O1uF) in series: bebween R17 and the node above“R17 fleftjef;USDY.'

e >Change K16 - to. 261 ohms. .

" “>Change R17 to 51.1 ehms.‘ffeﬂ”:f L ; "mf’”.- 'f.7fw,_f-i‘" S
">Add. C42 (.01uF). in series between R62 and the node above R62. (next to.TP5). -

. >Change R60 to 261 ohms.,f;ﬁ
- >Change R62 to'5t1.1 ‘ohims.

" >Add CU3 (.O1uF) in series. between R53 and the hbd57gso§é7353*(hext‘;o,TP6>;-*

nf'-}Change R51- 40 2671 ohms.,}‘;; 4
.- >Change ‘R53 to 51.1 ohms. - -

. >hdd Clb (. 01uF) in series between R72 and the npne‘ébeiej§72 (nexﬁj§o TPT)‘f -

- ">Change R69 to 261 ohms.
- .. >Change R72:to 51.7 ohms.. - ' . '];TZ:T
- >Change ‘the value of R122 to- 51 1 ohms.f

" >Add R123 (51 1-ohms) 1n ser1es between U20B(11) and the Junctlon of U16(14)

. and R49..

ff'__.f_"-~:>Add R124, (51 1-ehms) between pln 14 of u15 and the ‘node to the left of . pln
o >Add R125 (51 T-ohms) between p1n 15 of U15 and the node to the left of pln- '
Y;T~J>Add R128 (51 1-ohms) from the collector of Q8 to clrcu1t board commqn.; -
" .>Change R100 to 261 ohins (left- ‘of U29A). ' o
->Add. R126 (287-ohms)" between J7 -input - and clrcuit board common. IR R

,,4;>Add R127 (287—ohms) between J8 1nput and 01rcu1t board commonebﬁ..e,.

ISEZSNOTE The follow1ng 1nstruments contaln 22 board ‘SERIES 2044. (See CHANGE 13>Sf

©2128A01271... . .. 2128A01281 - 2128401286
2128401273 . .. - - " 2128A01282  ©. . .° . 2128401289 R
2128A01274 ,wé . 2128A01283:. 2128A01290 ']f‘- o
2128A01278 ;a,'_:,;_’2128Ao1285',35[~~~ :

ZNOTE' Instruments w1th serlal Numbers 2128A0291 thru 2128A01350 contaln AU
bcard SERIES 2213

.ECHANGE 12 FE L Lo
Page 6-5,. Table- 6-2. A3 (05370-60033) Replaceable Parts Sl
>Add" the following NOTE in- A3 BOARD: ASSEMBLIES Descrlptlon column.'
"NOTE- The A3 BOARD ASSEMBLY do- not ineclude IC's U1 and U2. (1826-0088)
. These IC's .are sold- separately and must be ordered by the customer.
(Refer to CHASSIS PARTS llst) n .cf' ‘ : :

: Page 6-5. Table 6-2 AH (05370-60004) Replaceable Parts. : : :
- >Add ‘the ‘following NOTE in Al BOARD ASSEMBLIES Descrlptlon column.t-}
"MNOTE- ThHe A4 BOARD ASSEMBLY do not’ include IC's U1l and U2 (1826-0290)

“These IC's are sold separately and must be ordered by the customer{7"

(Refer to CHASSIS PARTS llst) "’f-,

”7Pag° 6—6 Table 6-2. A3 (05370-60033) Replaceable PartS-ul'ﬁ
>Delete IC's U1 and U2 (1826-0088) .




. '"‘iflCHANGE 12 (Cont'd)

MANUAL caauczs MODEL 5370A (05370-90010) pag¢2j3';'"5f¥ifj;:”

‘. Page 6-8, Tablé 6-2." AL (os37o-sooon) Replaceable Parts’4°;fff‘f""

o >Delete IC's u1 and 2 (1826-0290).H:“:*1.“

s ﬂ;page 6-29. Table 6—2. caassxs PARTS: .. -~ oo e S
'>Add” A3U1 and. A3U2; Qty=2; 1826-0088; IC,. ‘LIN. 114-BIT WIDE BAND AMPL.,: G AT

o >Add Auu1 and Auuz- Qty-2' 1826-0290- Ic, LINEAR

o cnanes 13 i oot sl
... ‘Page.6-6, Table 6~2. AM (05370—6000&) Replaoeable Parts' :

>Change: Al SERIES‘to 2213. . -

_ ¢ >Change R15 and: R18 to 0757-1001; RESISTOR 56.2 1% .5W F fCe+-100

>Change R16 and R19 to 2100—1788 RESISTOR 500 10% c -TOP ADJ 1TRN '

"*rpage 6-2u Table 6-2. A22 (05370-60122) Replaceable Parts':

I >Change A22 SERIES to 2044

flfPage 6-26 Table 6—2. A22 Replaceable Part3°‘-5"f

e >Change R119 and R121 to 0698—3378. RESISTOR 51 5% .125w cc Tc-+-270/+540

'~"Page 8-99, Figure 8—18. Au Input Trlgger Assembly Schematlc dlagram,.-“
B >Change SERIES at top of ‘diagram to 2213, SR - el
" ->Change R15 and ' R18 value to 56 ohms.. - -
’ >Change R16 and R19 value to 500 ohms. ,gf‘

‘:igPage 8-125, Figure 8-31. A22 Armlng Assembly Schematic dlagram._,»

-~ >Change ‘A22 SERIES"at. “top. of diagram to 2044,

R >Change R119 and R121 value to: 51 ohms..,';'{,j‘;fffufw

‘ ’v}%CHANGE "

‘ *':FEEZ‘EZEE thru 626, “Table 6-2. A22 (05370-60122> Replaceable PartS""
>Change. A22- SERIES to 2213 S Co
>Delete .C39 and ch40, e

B >Change ‘R68 and R99" td 0698-7216‘ RESISTOR 147 1% OSW TC-+—100

'-j >Change R122 thru R125 to 0698-3378; RESISTOR 51 5% . 1250 TC-—270/+540.~ -

- Page 8-125, Figure 8-31 A22 Armlng Assembly Schematic Diagram°  ;
© ¢ >Change SERIES at top of diagram,to 2213.._-w :

. >Delete C39 - ‘and €40,

",7>Connect R99 directly ta tﬁe junctlon of R100 and UZQA(G).,:‘.,:if'
" >Connect R68 directly to pin -2 of. UZQA.-; '

-7 :>Change 399 and R68 value to. 1&7 ohms.

:faInstruments 2128A1341 2213A136M 2213A1352 2213A1358 and 2213A1359
’ have CHANGE 15 : PR - ,

’~”CHANGE 15 . e § L S R ' "
‘Page 6-22 thru. 6—24 Table 6-2 A21 (05370—60124) Replaceable Part5°
>Change A21 SERIES to 2217.,n ’ o
- >Change 'R2 to, 0757-0401' Qty . 1' RESISTOR 100 12 .125W F TC 0+~100 E S
>Change RMS and Rué to. 0757~O3R6‘ Qty 1' RESISTOR 10 1% .125W F TC O+—100 '



MANUAL CHANGES MODEL 5370A (os37o-9oo1o> Pagejiu3,i

“CHANGE 15 (cont'd) o . TR
- Page 8-123, Figure 8-30. A21 200MHz Multlpller Assembly._f- L
© " '>Change A21 SERIES to 2217. = - i | o
"~ >Change the value: of R2 to 100 ohm .
o >Change the value of RMS and R46 to 10 ohm

  #CHANGE 16

flPage 6-9 and 6=10, Table 6-2. A8 (05370—60008) Replaceable PartS';,n.t.

o >Change ‘the ‘A8 SERIES from. 1748 to 2311, .
o >Add ca27: 0160-3879 CAPACITOR-FXD " ,01UF +-20% 100VDC CER

‘>Change R8 from 0698-3437 to 0698-3442 RESISTOR 237 1% .125w F'TC;o”ff7;

LT T =100, L .
e Page 8-103, Figure 8-20. A8 Reference Frequency Buffer Assembly._
>Change the A8 SERIES from 1748 ‘to. 2311. .f“- o L
- >Change the value for R8. from 133 to 237. .o

>Add 027 OTU from the emltters of Qu and QS to ground




RQDE;;W

| Figure 3. A22 Arming Assembly’ (05370-60122) Component Locator-

4.j‘~V®&$
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Model 5370A
Safety Considerations

S SAFETY CONSIDERATIONS

GENERAL

This is a Safety Class I instrument. This instrument has been designed and tested according to
IEC Publication 348, “Safety Requirements for Electronic Measuring Apparatus.”

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to the
available line voltage and the correct fuse is installed (see Section Il). Make sure that only
fuses with the required rated current and of the specified type (normal blow, time delay, etc.) are
used for replacement. The use of repaired fuses and the short-circuiting of fuseholders must
be avoided.

SERVICE

Although this instrument has been designed in accordance with international safety standards,
this manual contains information, cautions, and warnings which must be followed to ensure
safe operation and to retain the instrument in safe condition. Service and adjustments should
be performed only by qualified service personnel.

: Any adjustment, maintenance, and repair of the opened instrument under voltage should be
—~ avoided as much as possible and, when inevitable, should be carried out only by a skilled person
who is aware of the hazard involved.

Capacitors inside the instrument may still be charged even i the instrument has been discon-
nected from its source of supply. :

Whenever it is likely that the protection has been impaired, the instrument must be made in-
operative and be secured against any unintended operation.

/]\4; ;.g vii
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Figure 1-1. HP Model 5370A Universal Time Interval Counter and Accessories Supplied
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General Information

SECTION 1
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual provides information pertaining to the installation, operation, testing, adjust-
ment, and maintenance of the HP Model 5370A Universal Time Interval Counter. Figure 1-1
shows the 5370A with accessories supplied.

1-3. Packaged with this manual is a Users Manual. This is simply a copy of the first three sections
of the operating and service manual. The Users Manual should be kept with the instrument for
use by the operator. Additional copies of the Users Manual may be ordered through your nearest
Hewlett-Packard Office. The part numbers are listed on the title page of the manual.

1-4. The full manual is divided into eight sections, each covering a particular topic for the oper-
ating and service of the HP Model 5370A. The topics by section number are:
Section Topic

| General Information
H Installation
| Operating and Programming

v Performance Tests -

\% Adjustments -

Vi Replaceable Parts

Vi Manual Changes .. ... ..
vili Service R

1-5. SPECIFICATIONS

1-6. Instrument specifications are listed in Table 1-1. These specifications are the perform-
ance standards or limits against which the instrument may be tested.

1-7. INSTRUMENTS COVERED BY MANUAL

1-8. If the serial number of your instrument is lower than the serial number on the title page of
this manual, you must modify your manual for agreement with your instrument. Refer to Section
VI, Manudl Changes, for the information that will adapt this manual to your instrument.

1-9. The 5370A Options 001, 907, 908, and 909 are documented in this manual. The differences
are noted in the appropriate locations such as Options in Section [, the Replaceable Parts List
in Section VI, and the Schematic Diagrams in Section VIil.

1-10. This instrument has a two-part serial number. The first four digits and the letter comprise
the serial number prefix. The last five digits form the sequential suffix that is unique to each
instrument. The contents of this manual apply directly to instruments having the same serial
number prefix(es) as listed under Serial Prefix on the title page.

1-11.  An instrument manufactured after the printing of this manual may have a serial prefix
that is not listed on the title page. This unlisted prefix indicates that the instrument is different
from those documented in this manual. The manual for this instrument is supplied with a
yellow Manual Changes supplement which contains change information that documents the
differences.

1-1
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Table 1-1. HP Model 5370A Specifications

INPUT AMPLIFIERS

SEPARATE INPUTS
Sensitivity: 100 mV p-p, 35 mV rms sine wave
times attenuator setting.
Impedance: Selectable 1 MQ || 30 pF or 500
nominal.
Trigger Level: Adjustable from-1.3V to 0.5V with
10 mV displayed resolution.
Trigger Slope: Independent selection of + or -
slope.
Attenuators: +1 and +10 nominal.
Dynamic Range (preset):
50Q +1 100 mV to 1V p-p pulse
+10 1V to 7V p-p pulse
1TMQ +1 100 mV to 1V p-p pulse
+10 1V to 10V p-p pulse
Dynamic range for rms sine wave is
one-third of the above values.
For precise time interval measurements the input
signal (Vs) must be at least 150 mV (but not greater
than 700 mV) above or below the trigger voltage
(VTL):
015V < | Vg - V1L | < 0.7V
Signal Operating Range:
500 +1 -2.5Vto 1V
+10 -7Vto 7V
1MQO+1 -25Vto 1V
+10 -25V to 10V
Coupling: AC or DC switch selectable.
Minimum Pulse Width: 5 ns
Maximum Input:
50 +1 £7v DC
7V rms below 5 MHz
3.5V rms (+24 dBm) above 5 MHz
+10 *7V DC, 7V rms (+30 dBm)
1TMQ +1 %350V DC
250V rms to 20 kHz decreasing to
3.5V rms above 5 MHz
+10 %350V
250V rms to 20 kHz decreasing to
35V rms above 5 MHz.
COMMON INPUT
All specifications are the same as for separate oper-
ation with the following differences:
Impedance: 1 MQ becomes 500 KQ shunted by
<60 pF. 500} same as in separate.
Sensitivity (preset):
500 +1 200 mV p-p, 70 mV rms
+10 2V p-p, 700 mV rms
1 MQ Same as in separate
Dynamic Range (preset):
5002 +1 200 mV to 2V p-p pulse
+10 2V to 5V p-p pulse
1TMQ Same as in separate
Maximum Input:
500 £5V DC or 5V rms
1 M same as in separate
Attenuators: Becomes +2 and +20 for 500.

FREQUENCY AND PERIOD MEASUREMENTS
FREQUENCY RANGE: 0.1 Hz to 100 MHz
PERIOD RANGE: 10 ns to 10 seconds

. 20 ps
RESOLUTION: Zate time

INTERNAL GATE TIME: 1 period, 0.01, 0.1, 1.0
seconds.
ACCURACY:
100 ps rms * trigger error
gate time
PERIOD/FREQUENCY STATISTICS: (1 period gate
only) mean, standard deviation, maximum,
minimum.
Sample Size: 1, 100, 1000, 10,000, 100,000
External Gate Input: 20 ns to 10 s.

TIME INTERVAL MEASUREMENTS

TIME INTERVAL RANGE:
=*T.I. Mode -10 seconds to +10 seconds.
+T.1. Only Mode 10 ns to 10 seconds.

TIME INTERVAL STATISTICS: Mean, standard
deviation, maximum, minimum.

SAMPLE SIZE: 1, 100, 1000, 10,000, 100,000

MINIMUM TIME BETWEEN MEASUREMENTS:
330 us (165 us in the Fast Binary mode).

+
RESOLUTION: ——=20B5 _ 45 s

sample size
Displayed resolution also depends on trigger
error.
ACCURACY: Jitter £700 ps systematic * time
baset * trigger error/\/N
JITTER: 35 ps rms typical 100 ps rms maximum. The
effect of jitter on the mean of a time interval
measurement reduces as the \/N increases
where N is the number of times averaged.
TRIGGER ERROR: .
v/ (150 uV)2 +en2
Input voltage slew rate at
trigger points (V/s)
where 150 uV is the typical input amplifier noise
on the 5370A and en is the rms noise of the
input signal for a 500 MHzbandwidth.

+ time base

sec rms

Trigger error due to inputsignal noise is usually the
limiting factor in high resolution frequency mea-
surements at low frequencies. If peak noise ampli-
tude is greater than 10 mV, additional miscounting
may occur. (This situation can arise when measur-
ing high-level outputs of broadband synthesized
signal sources.)

GENERAL

EXTERNAL GATE

Input Impedance: 1 MQ || 10 pF nominal.

Slope: Selectable + or -

Level: Continuously adjustable -2V to +2V,
preset @V,

Sensitivity: 100 mV rms

Minimum Pulse Width: 20 ns

External Gate Range: 20 ns to 10 s/sample size

TRIGGER OUTPUTS (rear panel)

Start: Edge going from 0 to -0.7V nominal into
50Q in sync with the opening of the start
channel.

Stop: @ to 0.7V edge into 50Q) in sync with the
closing of the stop channel.

TFor time intervals greater than 10 ms the High Stability
Time Base Option 001 is recommended.
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Table 1-1. HP Model 5370A Spectifications (Continued)

FREQUENCY STANDARD INPUT (rear panel)
5 or 10 MHz >1.0V p-p into 1 KQ. Maximum
Input 10V.

FREQUENCY STANDARD OUTPUT (rear panel)
10 MHz
1V p-p into 5002 in sync with time base chosen
(INT or EXT)

DISPLAY: 16 digits + sign, suppressed leading
zeros.

DISPLAY RATE: 10 ms to 5 s or hold.

OPERATING TEMPERATURE: 0° to 50°C.

POWER REQUIREMENTS: 100, 120, 220, or 240V ac
+5% -10%, 48 to 66 Hz, less than 220 VA.

DIMENSIONS: 425 mm (163/4”) wide, 133 mm (5V4")
high, 457 mm (18”) deep

WEIGHT: 14.55 kg (32 Ibs.).

TIME BASE: Crystal Frequency 10 MHz.

STABILITY:
Aging Rate: <3 X 10-7 per month
Short Term: <2 X 10-9 rms for 1 s average
Temperature: <2 X 10-6 25°C to 35°C
<5 X 10-6 #°C to 55°C
Line Voltage: <1 X 10-8, £10% from nominal.
OPTION 001: HIGH STABILITY TIME BASE (HP
MODEL 10544A)
Crystal Frequency: 10 MHz
Stability:
Aging Rate: <5 X 10-10* per day
Short Term: <1 X 10-11 for 1 s average
Temperature: <7 X 10-9 8°C to 50°C
Line Voltage: <1 X 10-10**, £10% from
nominal.

*For oscillator off time less than 24 hours.
**15 minutes after change.

1-12. In addition to change information, the supplement may contain information for correct-
ing errors in the manual. To keep this manual as current and accurate as possible, Hewlett-
Packard recommends that you periodically request the latest Manual Changes supplement.
The supplement for this manual is keyed to the manual’s print date and part number, both of
which appear on the title page. Complimentary copies of the supplement are available from

Hewlett-Packard.

1-13. For information concerning a serial number prefix not listed on the title page or in the
Manual Changes supplement, contact your nearest Hewlett-Packard office.

1-14. HP-IB INTERFACING, AND PROGRAMMING INFORMATION

1-15. Section Il of this manual contains instructions for interfacing the Model 5370A with the
HP-IB. A brief description of the sequence of events comprising the transfer of data by the HP-IB
is provided in Section 11, followed by programming information. Information concerning the
design criteria of the bus is available in IEEE Standard 488-1975, titled ““IEEE Standard Digital Inter-

face for Programmable Instrumentation”.

1-16. SAFETY CONSIDERATIONS

1-17. This product is a Safety Class I instrument (provided with a protective earth terminal).
Safety information pertinent to the operation and servicing of this instrument is included in

appropriate sections of this manual.

1-18. DESCRIPTION

1-19. The Hewlett-Packard Model 5370A Universal Time Interval (T.l.) Counter is capable of
making single-shot T.l. measurements with £20 ps resolution. It uses a phase-locked vernier
interpolating technique in which the interpolating oscillators are locked to the time base,
thus retaining its basic accuracy at all times. The technique also allows positive, zero, and
negative time interval measurements, and a resident microprocessor extends the usefulness of
the instrument by offering statistical data such as mean, standard deviation, max, min, etc.,

for repetitive time intervals.

1-3
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1-20. Other features include pushbutton user-defined time interval reference for systematic
error cancellation; “hysteresis” in arming circuitry eliminates possible random fluctuations
between + and - measurements in repetitive time intervals. In addition to time interval, high
resolution frequency and period measurements can be made with gates from one period to
1 second. Both time and event information are provided for interrogating complex waveforms.

1-21.  The HP 5370A has a sensitive high-speed input amplifier with digital trigger level set, and
option for precision crystal oscillator for accurate long T.l. measurements.

1-22. OPTIONS

1-23. The following is a list of equipment and accessory options available with the 5370A.
Refer to paragraph 2-21 for field installation of Option 001.

Option Description
001 High Stability Crystal Oven (10544A)
907 Front Handle Assembly
908 Rack Mount Flange Kit
909 Rack Mount Flange Kit/Front Handle Assembly

1-24. For more information concerning these options, contact your local Hewlett-Packard Sales
and Service Office. A list of HP Sales and Service offices is provided at the end of this manual.

1-25. ACCESSORIES SUPPLIED
1-26. The only accessory supplied with the HP Model 5370A is a power cord (HP Part Number

8120-1378) as shown in Figure 1-1.
1-27. EQUIPMENT AVAILABLE

1-28. A service accessory kit for the HP Model 5370A is available for convenience of trouble-
shooting and repairing the instrument. The service accessory kit contains extender boards and a
service aid board. The accessory kit may be obtained from Hewlett-Packard by ordering Service
Accessory Kit Part Number 10870A.

1-29. RECOMMENDED TEST EQUIPMENT

1-30. Equipment required to maintain the HP Model 5370A is listed in Table 1-2. Other equip-
ment can be substituted if it meets or exceeds the critical specifications listed in the table.
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Table 1-2. Recommended Test Equipment

Model 5370A
General Information

Used For
Equipment Required Characteristics ;‘):sr:s Adjust. :l:‘:;:':; IRe:;;mMm:;ged
Service Kit Consists of: X X 10870A
( Service Board No Substitute X 05370-60014
Extender Board 30 Pin X2 X 5060-0049
Extender Board 22 Pin X2 X 5060-0630
Extender Board For A22 Arming X 05370-60074
(No Substitute)
4 Extender Board For A7 Oscillator Power X 05370-60076
Supply (6 Pin X2)
Extender Board For Digital Section X 05370-60075
(A9 through A17)
Extender Board For 5359A Use X 05359-60078
\ Extender Board For Analog Section X 05370-60077
(A18 through A21)
Time Synthesizer <20 ns Rise Time X 5359A
Pulse Generator <5 ns Rise Time X 8082A
Function Generator 0.1 Hz to 1 MHz X 3312A
Signal Generator 100 MHz Signal X 86408
Frequency Synthesizer 100 MHz Signal X 8660C
Oscilloscope 200 MHz X C1725A
Sampling Oscilloscope 1 GHz Bandwidth X -182C
Sampling Plug-In X 1810A
Oscilloscope 100 MHz Bandwidth X 180A/1801A/
: with 500 Input 1821A
Oscilloscope 100 MHz X 1740A
Spectrum Analyzer 200 MHz Center Fre- X 141T/8552A/
quency with >100 8554L
MHz Bandwidth
Active Probe X X 1120A
Probe P.S. X X 1122A
Signature Analyzer No Substitute X 5004A
DMM 31 Digit with X X 3435A
0.1% Accuracy ’
Controller No Substitute X X 9825A
Logic Probe X 545A
Pulser X 546A
Current Tracer X 547A
Cables (7) 4’ BNC 500 Cables X X X 11170C
(2 matched length X
within 12")
Tuning Wand Ceramic X 8730-0013
Tuning Wand Long Plastic X 8730-0011

1-5
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SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides all information necessary to install the HP 5370A. Covered in this
section are initial inspection, power requirements, line voltage selection, interconnection,
circuit options, mounting, storage, and repackaging for shipment.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If the shipping container or cushioning
material is damaged, it should be kept until the contents of the shipment have been checked for
completeness and the shipment has been checked mechanically and electrically. The contents of
the shipment should be as shown in Figure 7-1. If the contents are incomplete, if there is
mechanical damage or defect, or if the instrument does not pass the electrical performance test,
notify the nearest Hewlett-Packard office. Procedures for checking electrical performance are
given in Section IV. If the shipping container is damaged, or the cushioning material shows signs
of stress, notify the carrier as well as the Hewlett-Packard office. Keep the shipping material for
the carrier’s inspection.

2-5. PREPARATION FOR USE
2-6. Power Requirements

2-7. The HP 5370A requires a power source of 100, 120, 220, or 240V ac, +5%, -10%, 48 to 66 Hz
single phase. Power consumption is approximately 200 watts nominal.

I WARNING I

IF THIS INSTRUMENT iS TO BE ENERGIZED VIA AN
AUTOTRANSFORMER FOR VOLTAGE REDUCTION;,
MAKE SURE THE COMMON TERMINAL IS CON-
NECTED TO THE EARTHED POLE OF THE POWER
SOURCE.

2-8. Line Voltage Selection

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT, make
sure the instrument is set to the voltage of the
power source.

2-9. Figure 2-1 provides instructions for the line voltage and fuse selection. The line voltage
selection card and the proper fuse are factory installed for 120V ac operation.

2-1
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PC BOARD PART NUMBER IS
HP 5020-8122

R SELECT!ION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voitage by orienting PC board
to position desired voltage on top-left side.
Push board firmly into module siot.

3. Rotate fuse-pull back into normal position
and re-insert fuse in holders, using cautions to
select correct fuse value.

Figure 2-1. Line Voltage Selection

8120-1689 €
L N
% _ o
= POWER-INPUT
™ SOCKET
/e %»
T E
8120-1378 8120-0698 8120-2014

Figure 2-2. Power Cable HP Part Numbers versus Mains Plugs Available
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2-10. Power Cable

I WARNING l

BEFORE SWITCHING ON THIS INSTRUMENT, THE
PROTECTIVE EARTH TERMINALS OF THIS INSTRU-
MENT MUST BE CONNECTED TO THE PROTECTIVE
CONDUCTOR OF THE (MAINS) POWER CORD. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A
SOCKET OUTLET PROVIDED WITH A PROTECTIVE
EARTH CONTACT. THE PROTECTIVE ACTION MUST
NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE
CONDUCTOR (GROUNDING).

2-11. The 5370A is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the chassis to earth ground. The type of power
cable plug shipped with each instrument depends on the country of destination. Refer to
Figure 2-2 for the part numbers of the power cable and plug configurations available.

2-12. Interconnections

2-13. HEWLETT-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel
HP-IB connector is provided in Figure 2-3. This connector is compatible with the HP 10631A/B/
C/D HP-IB Cables. With the HP-IB system, you can interconnect up to 15 (including the con-
troller) HP-IB compatible instruments. The HP-IB cables have identical “piggyback’ connectors
on both ends so several cables can be connected to a single source without special adapters or
switch boxes. You can interconnect system components and devices in virtually any configu-
ration you desire. There must, of course, be a path from the calculator (or other controller) to
every device operating on the bus. As a practical matter, avoid stacking more than three or four
cables on any one connector. If the stack gets too large, the force on the stack produces leverage
which can damage the connector mounting. Be sure each connector is firmly screwed in place to
keep it from working loose during use.

2-14. CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP-IB, proper
voltage levels and timing relationships must be maintained. If the system cable is too long, the
lines cannot be driven properly and the system will fail to perform properly. Therefore, when
interconnecting an HP-IB system, it is important to observe the following rules:

a. The total cable length for the system must be less than or equal to 20 metres (65 feet).

The total cable length for the system must be equal to or less than 2 metres (6.6 feet) times
the total number of devices connected to the bus.

c. The total number of instruments connected to the bus must not exceed 15.

2-15. 5370A Listen Address

2-16. The 5370A contains a rear panel HP-IB Instrument ADDRESS SELECTION switch. There are
five switches designated (5, 4, 3, 2, 1) which are used to select the address. Instructions for setting
and changing the listen address are provided in Section Il of this manual along with 5370A pro-
gramming codes.

2-3
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PIN | HINE CAUTION
1 DIO1
2 | DIO2 The 5§370A contains metric threaded HP-IB cable mount-
3 | DIo8 ing studs as opposed to English threads. Metric threaded
4 | DIO4 HP 10631A, B, C, or D HP-IB cable lockscrews must be
13 | DIOS used to secure the cable to the instrument. Identification
14 | DIO6 of the two types of mounting studs and lockscrews is made
15 | DIO7 by their color. English threaded fasteners are colored siiver
16 | DIO8 and metric threaded tasteners are colored black. DO NOT
5 | EOI mate silver and black fasteners to each other or the threads
17 | REN of either or both will be destroyed. Metric threaded HP-IB
6 | DAV cable hardware illustrations and part numbers follow.
7 NRFD
8 | NDAC
9 | IFC
10 | SRQ LONG MOUNTING  SHORT MOUNTING
11 | ATN LOCKSCREW STUD STUD
12 | SHIELD-CHASSIS GROUND 1390-0360 0380-0643 0380-0644
18_ P/O TWISTED PAIR WITH PIN 6 ‘,ﬁ{—r
19 | P/O TWISTED PAIR WITH PIN 7 THESE PINS ; 4.9'r_nm
20 P/O TWISTED PAIR WITH PIN 8 ARE -
21 P/O TWISTED PAIR WITH PIN 9 INTERNALLY
22 P/O TWISTED PAIR WITH PIN 10 | GROUNDED ==
23 P/O TWISTED PAIR WITH PIN 11 —=
24 ISOLATED DIGITAL GROUND _— %

Logic Leveis

<

:‘\

The Hewlett~Packard Interface Bus logic levels are TTL compatible, i.e., the true (1) state is
0.0V dc to 0.4V dc and the false (0) state is +2.5V dc to +5.0V dc.

Programming and Output Data Format
Refer to Section ill, Operation

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available

HP 10631A, 1 metre (3.3 ft.), HP 10631B, 2 metres (6.6 ft.),
HP 10631C, 4 metres (13.2 ft.), HP 10631D, 1/2 metre (1.6 ft.).

Cabling Restrictions

1. A Hewlett-Packard Interface Bus System may contain no more than 2 metres (6.6 ft.) of

connecting cable per instrument.

2. The maximum accumulative length of connecting cable for any Hewlett-Packard Inter-

face Bus System is 20.0 metres (65.6 ft.).

2-4

Figure 2-3. Hewlett-Packard Interface Bus Connection
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2-17. HP-IB Description

2-18. A description of the HP-IB is provided in Section Il of this manual. A study of this infor-
mation is necessary if you are not familiar with the HP-IB concept. Additional information con-
cerning the design criteria and operation of the bus is available in IEEE Standard 488-1975, titled
“IEEE Standard Digital Interface for Programmable Instrumentation”.

2-19. Bench Operation

2-20. The instrument has plastic feet and a foldaway tilt stand for convenience in bench oper-
ation. The tilt stand raises the front of the instrument for easier viewing of the control panel. The
plastic feet are shaped to make full width modular instruments self-aligning when stacked.

2-21. INSTALLATION OF OPTION 001

2-22. Refer to Table 2-1 for instructions on installing Option 001. Field installation of Option 001
should be performed by qualified service personnel only.

Table 2-1. Option 007 Installation Instructions

NOTE

Installation of Option 001 should be performed by qualified
service personnel only.

Option 001 consists of the following parts:

HP Part Number Qty. Description
10544-60011 1 10544A Crystal Oscillator (Oven)
05370-60007 1 Power Supply Assembly for 10544A

2360-0115 2 6-32 X 38” Machine Screw

1.  Remove the ac power cord from the 5370A.
2. Remove both the top and bottom covers.

Install the 05370-60007 Power Supply Assembly into the A7 Motherboard connector (con-
nector next to the 05370-60008 assembly).

Remove the standard A69 Oscillator assembly.
Install the 10544A into the A69 Motherboard connector.

Turn the 5370A on its side and from the bottom of the 5370A, install the two 6-32 Machine
screws, through the holes in the motherboard, into the 10544A. These screws prevent the
10544A from dislodging from the motherboard connector.

Installation of Option 001 is now complete. Immediately refer to Table 5-8 for Oscillator
adjustment.

2-23. OPERATING ENVIRONMENT
2-24. Operating and Storage Temperature

2-25. In order for the 5370A to meet the specifications listed in Table 7-7, the operating environ-
ment must be within the following limits:

Temperature ..........ccvveieonns 0° to +50°C
Humidity ......ooiieiininnnnnnn. <80% relative
Altitude ...l <15,000 feet

2-5
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2-26. Cooling System

2-27. A forced air cooling system is used to maintain the operating temperature required by
the instrument. The cooling fan is located on the left-side of the rear panel (while looking at the
rear panel). When operating the 5370A, choose a location that provides at least 8 cm (3 inches)
of clearance at the rear and at least 2 cm (1 inch) for each side. Failure to provide adequate air
clearance will result in excessive temperature reducing instrument reliability. The clearances
provided by the plastic feet in bench stacking and the filler strip in rack mounting allow air
passage across the top and bottom cabinet surfaces.

2-28. STORAGE AND SHIPMENT
2-29. Environment

2-30. The instrument should be stored in a clean, dry environment. The following environ-
mental limitations apply to both storage and shipment:

Temperature .................. -40°C to +75°C
Humidity .........cccovevinann... <95% relative
Altitude ...........ooiiiiiia... <50,000 feet

2-31. Packaging

2-32. ~ORIGINAL PACKAGING. Containers and materials equivalent to those used in factory
packaging are available through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of service required, return address,
model number, and full serial number. Also, mark the container FRAGILE to assure careful
handling. In any correspondence, refer to the instrument by model number and full serial
number.

2-33.  OTHER PACKAGING. The following general instructions should be used for repackaging
with commercially available materials.

a.  Wrap the instrument in heavy paper or plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of service required, return address, model
number, and full serial number.)

b.  Use astrong shipping container. A doublewall carton made of 250 pound test material is
adequate.

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

d. Seal the shipping container securely.

e.  Mark the shipping container FRAGILE to assure careful handling.
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SECTION IlI
OPERATING AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section provides complete operating and programming information needed for the
HP Model 5370A Universal Time Interval Counter. This section includes a description of all front
and rear panel controls, connectors and indicators, operator’s check, operating instructions both
manually and remotely, and operator’s maintenance.

3-3. OPERATING CHARACTERISTICS

3-4. The following paragraphs describe the operating ranges, resolution, and accuracy for
Frequency, Period, and Time Interval modes.

3-5. Frequency Mode

3-6. All frequency measurements are made through the STOP channel input. The frequency
range is 0.1 Hz to 100 MHz with a minimum input level of 100 mV p-p, or 35 mV rms sine wave
times attenuator setting. The 5370A has 12 digits resolution with a 1-second measurement time.
The accuracy is described using the following formula:

100 ps rms * trigger error
gate time

Accuracy = + time base

3-7. Period Mode

3-8. The 5370A makes period measurements from 10 nanoseconds to 10 seconds with a mini-
mum input signal level of 100 mV p-p, or 35 mV rms sine wave times the attenuator setting. All
period measurements are made through the STOP channel input jack. The 5370A gives 12 digits
resolution using a 1-second measurement (gate time). The resolution is described using the
following formula:

Resolution = -—29—@——
gate time

The accuracy is the same as for the frequency measurements as described in paragraph 3-6.

3-9. Time Interval Mode

3-10. The 5370A measures time intervals from 10 nanoseconds to 10 seconds in +T.I. ONLY, and
-10 seconds to +10 seconds in £T.1. The minimum input level for a two source T.l. measurement
is 100 mV p-p times the attenuator setting. For a one source measurement, the input signal must
be input to the START channel input jack, the SEP/COM switch in COM, both attenuators must
be set to the same impedance, and the minimum input level is double that for two source
measurments. That is 200 mV p-p times the attenuator setting. The resolution is given using the
following formula:

+20 ps

Vsample size

The accuracy is described using the following formula: Accuracy =jitter £1 ns systematic & time
b _ttrigger error

VN
seconds and N equals sample size.

Resolution = +2 ps

it i i +2 X noise peak voltage mi -
where jitter equals 35 ps typical, trigger error equals S peak e SEe micro

3-1
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3-11. PANEL FEATURES

3-12. Front and rear panel features of the HP Model 5370A are described in Figure 3-1 and
Figure 3-2, respectively. These figures contain a description of the controls and connectors. Front
panel indicators are described in Figure 3-3. Description numbers match the numbers on the
illustrations.

3-13. OPERATOR’S CHECKS

3-14. A procedure for verifying the major functions of the HP Model 5370A is provided in
Figure 3-4. The only accessory needed for the verification procedure is a 4-foot length coaxial
BNC cable HP Part Number 10503A or equivalent and a 5 kHz oscilloscope.

3-15. OPERATING INSTRUCTIONS

l WARNING-I

BEFORE THE INSTRUMENT IS SWITCHED ON, ALL
PROTECTIVE EARTH TERMINALS, EXTENSION
CORDS, AUTOTRANSFORMERS, AND DEVICES
CONNECTED TO THE INSTRUMENT SHOULD BE
CONNECTED TO A PROTECTIVE EARTH
GROUNDED SOCKET. ANY INTERRUPTION OF THE
PROTECTIVE EARTH GROUNDING WILL CAUSE A
POTENTIAL SHOCK HAZARD THAT COULD RESULT
IN PERSONAL INJURY.

l WARNING |

ONLY FUSES WITH THE REQUIRED RATED CUR-
RENT AND SPECIFIED TYPE SHOULD BE USED. DO
NOT USE REPAIRED FUSES OR SHORT CIRCUITED
FUSE-HOLDERS. TO DO SO COULD CAUSE A
SHOCK OR FIRE HAZARD.

CAUTION

BEFORE THE INSTRUMENT IS TURNED ON, it must
be set to the voltage of the power source, or damage
to the instrument could result.

3-16. Figures 3-5, 3-6, 3-7, and 3-8 show general operating procedures with the HP Model 5370A
Universal Time Interval Counter connected in a typical measurement test setup. Many other
applications are possible but not shown because the general operating procedure is the same.
Description numbers match the group containing the particular designated switch.

3-17. External Arming/External Holdoff

3-18. The EXTERNAL Input jack (front panel) allows the 5370A to be externally armed and held
off. The input works in conjunction with the EXT HOLDOFF, EXT ARM, and MAN INPUT
switches. The specifications for the input signal are in Table 7-1.

3-19.  EXTERNAL ARMING. To operate the counter in the EXTERNAL ARM mode, press the EXT
ARM switch on the front panel. The selected trigger edge at the external input then arms the
counter. The next START or STOP input pulse begins the measurement as illustrated in the
diagram.
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START EVENTS l L
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EXTERNAL INPUT
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3-20. EXTERNAL ARM/EXTERNAL HOLDOFF. To operate the counter in the EXTERNAL HOLD-

OFF mode, press the EXT HOLDOFF switch on the front panel. The selected trigger edge at the

external input then arms the counter. The next START input pulse begins the measurement. The

3TOP pulses are held off as long as the external input holdoff is present as illustrated in the
iagram.

STOP TRIGGER

STOP EVENTS

EXTERNAL INPUT 1

ARMED

START EVENTS . I_I M 1 L
|
!
i
|
|

The number of events held off are counted and stored by the 5370A and can be displayed by
pressing the DSP EVTS switch on the front panel.

3-21. EXTERNAL CATE. The 5370A may be operated in the External Gate mode for Frequency
and Period measurements. To do this, press the EXT HOLDOFF switch on the front panel. The
selected trigger edge at the external input then opens the main gate. The next edge then closes
the gate. The diagram on page 3-4 illustrates the gate times for external gates with the 5370A
front panel SLOPE switch set to positive and negative, respectively.

NOTE

Regardless of the length of the external gate, the
5370A displays 12 digits.

3-3
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3-4

|
CHANNEL INPUT

EXTERNAL INPUT m———————

|
| GATE TIME WITH ! GATE TIME ;
:d_SLOPE SWITCH SET — ™1 WITH SLOPE-»
\ TO POSITIVE. | SWITCH SET |

| ; TO NEGATIVE. |
|
| i : |

3-22. Error Messages

3-23. Under certain conditions, the 5370A will display an Error message (number). There are
eight messages in all as listed below. Errors 6.n and 7.n pertain to power-up only. The remaining
messages occur under certain operating conditions. In remote operation, the error message
remains in the Status Byte until the initiation of the next measurement.

ERROR MESSAGE
Error 0 A measurement has been completed and the 5370A has not yet been
addressed.
Error 1 Indicates an illegal remote command or an undefined function (HP-IB) sent
to 5370A.
Error 2 Data out of range (overrange).
Error 3 Illegal key combination (local or HP-IB).
Error 4 Phase-locked-loop out of lock.
Error 5 Undefined key (hardware problem).
Error 6.n RAM error — processor writes into RAM (checker board pattern) and
verifies error in RAM n.
Error 7.n ROM error — processor computes check sum; error in ROM n.

3-24. OPERATOR’S MAINTENANCE

3-25. The only maintenance the operator should normally perform is replacement of the
primary power fuse located within the Line Module Assembly. For instructions on how to
change the fuse, refer to Section Il, Line Voltage Selection.

CAUTION

Make sure that only fuses with the required rated
current and of the slow-blow type are used for
replacement. The use of repaired fuses and the
short-circuiting of fuse-holders must be avoided.

3-26. Power/Warm-Up
3-27. The HP Model 5370A requires a power source of 100, 120, 220, or 240V ac, +5%, -10%,

48 to 66 Hz single phase. The selection of line voltage and input power fuse is described in
Section ll, paragraph 2-5, Preparation for Use.
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3-28. The 5370A has a two-position power switch, STBY and ON. For 5370A Option 001 only, it is
important that the instrument remain connected to the power source in the STBY mode when
not in use. This supplies power to the crystal oven maintaining a constant oven temperature thus
eliminating the need for a warm-up period. When the STBY mode is not used and power is
disconnected from the instrument, allow 30 minutes from the application of external power in
the ON mode for the instrument (crystal oven) to warm-up.

| WARNING '

POWER IS ALWAYS PRESENT AT THE LINE SWITCH
AND TRANSFORMER, AND UNREGULATED DC IS
PRESENT WHENEVER THE LINECORD IS ATTACHED.
UNPLUGGING THE POWER CORD IS NECESSARY
TO REMOVE ALL POWER FROM THE INSTRUMENT.




Model 5370A
Operating and Programming

R STATSTOS L Ly

S e .
N MR
. w
b miser s
N C T mow

I 0 l’ .
=
. stor BN,
.

~

EHEEEE BE

w N]l=}]]©

E~N

(4]

- -d ot .
o] \l: mjm

LOCAL
REMOTE

RESET
STBY ON
TI
TRIG LVL
FREQ
PERIOD

1 PERIOD

0.01s
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DSP REF

CLR REF
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Returns control from HP-IB to front panel.

Aborts current sample, performs lamp test, clears display, prepares machine to accept
new samples and disarms instrument if manually armed. It does not destroy REFER-
ENCE, EVENTS HOLDOFF, or the machine configuration.

Supplies power to entire machine in the ON position. Supplies power only to the oscil-
lator oven (Option 001 only) in the STBY (standby) position.

Time Interval function measures time differences from START channel to STOP
channel.

Measures the voltage of the trigger levels of the START and STOP input channels and
simultaneously displays them continuously.

Measures frequency of the STOP channel signal by taking the reciprocal of a period
average. START channel is ignored.

Measures a period average of STOP channel input events. START channel is ignored.
Input amplifier control switch must be set to SEP.

Measures one period of the input signal of the STOP channel and displays it as either
frequency or period depending on the chosen function. 1 PERIOD is disabled when
machine is in Time Interval function.

NOTE
Gate Times , m and are for frequency and period

measurements nly,
Gate time of 0.01 second is enabled.

Gate time of 0.1 second is enabled.
Gate time of 1 second is enabled.

Causes counter to measure and display the mean estimate which is the sample average
from N time interval measurements minus a constant REFERENCE value.

Displays the standard deviation estimate for the selected sample size.
Displays the minimum time interval within the sample minus the REFERENCE.
Displays the maximum time interval within the sample minus the REFERENCE.

Displays the current value of REFERENCE stored. This value remains constant until
changed by switch SET REF or by switch CLR REF. The power-up value of REFERENCE
is zero.

Sets REFERENCE value to zero.

Displays the number of events input to the STOP channel which were held off during
the sample measurement window. If HOLDOFF signal is not present, it displays the
number of samples that have occurred per display cycle.

Figure 3-1. Front Panel Controls, Indicators, and Connectors
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MAN RATE

+T.1. ONLY
+T1,

EXT
HOLDOFF

PERIOD
COMPLMNT

EXT ARM

MAN INPUT

 Establishes a new REFERENCE value equal to the average time interval of the latest

sample.

Instrument makes one measurement and displays result.
Instrument makes one hundred measurements and displays result.
Instrument makes one thousand measurements and displays resulit.

Instrument makes ten thousand measurements and displays result.

Instrument makes one hundred thousand measurements and displays result.

NOTE

SAMPLE SIZE operates only with 1 PERIOD GATE. When
gates other than 1 PERIOD are selected, SAMPLE SIZE is
disabled. When a SAMPLE SIZE is selected, the 5370A auto-
matically goes to 1 PERIOD mode.

Initiates a new sample for measurement when DISPLAY RATE control is in HOLD
position. Old measurement value remains on display until replaced by new value. Also
see DISPLAY RATE 32.

In the +T.I. ONLY mode, all STOP channel events are ignored until the arrival of the
START event. The counter is armed internally.

In the £T.I. mode, START event occurring before STOP event will automatically be
assigned as a positive time interval and vice versa as a negative time interval. First
incoming signal (either START or STOP) arms the counter.

Used in conjunction with EXT ARM mode switch; it enables the EXTERNAL HOLDOFF
signal to inhibit STOP channel input signal.

When the PERIOD COMPLMNT switch is activated repeatedly, the measurement will
switch from +T.1. to -T.I. or vice versa in a toggle fashion. Period Complement is
operational only in the £T.l. mode. Once a mode is selected, the £T.1. range holds and
the reading will not flicker between the two results. This switch has no effect when the
instrument is externally armed, or when the T.l. is less than 10 nanoseconds.

In £T.1. mode, the START and STOP channels are simultaneously armed after the arrival
of the EXT input signal. As soon as the channels are armed, the time interval defined by
the first event occurring in each channel is measured, regardless of the order of arrival.
In +T.1. ONLY mode the START channelis armed after the arrival of the EXT input. Time
Interval is defined by the first event in the START channe! and the first event in the
STOP channel arriving after the first event in the START channel.

EXT INPUT signals for EXT ARM and/or EXT HOLDOFF functions can be generated
manually through the MAN INPUT switch.

figure 3-1. Front Panel Controls, Indicators, and Connectors (Continued)
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DISPLAY RATE Determines time between sample measurements. Rotating this control more counter-

i

EXT
LEVEL

SE

clockwise will add more time between measurements which in turn, displays previous
measurements longer and gives a more stable display.

When the DISPLAY RATE control is in the HOLD position, a new measurement can be
initiated in several ways:

1. Pressing MAN RATE ( )
2. Changing functions ( through )
3.

Changing gate times ( through @ )
4. Changing sample size( through )

5. Changing arming mode (£T.1. to +T.1. or reverse)

Input BNC connector for the EXT HOLDOFF and/or EXT ARM signals with an input
load impedance of 1 megohm. See Table 1-7 for specifications.

LED indicator which when blinking, indicates that the external signal is triggering.
Trigger level control for the external input signal.

This switch setting determines which slope of the external input signal will be used as
the triggering slope.

LED indicators which when blinking, indicate that the START and/or STOP channel is
triggering the machine. .

LEVEL controls used in conjunction with attenuator switches 42,46 to select voltage at
which triggering occurs.

This switch setting determines which slope of the START and STOP channel input
sigoals will be used as the triggering slope.

Input BNC connectors for the START and STOP channel signal inputs.

Input impedance switches used to select an input impedance of 500 or 1 MegQ
shunted by less than 30 pF.

Selects attenuation for input signal. Used in conjunction with LEVEL control to set
trigger point. Input level is not affected in +1 position. Input signal amplitude is
reduced by a factor of 10 in +10 position.
Coupling switches used to select direct or capacitor coupling for input signal.
Input Amplifier Control switch.
a. START COM — Operationally connects START and STOP channels in parallel.
Used for single source time interval measurement. STOP channel jack is not

active. START and STOP input impedance switches must be set to same
position.

b.  SEP — Allows independent operation of START and STOP channels.

Figure 3-1. Front Panel Controls, Indicators, and Connectors (Continued)
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Symbol Description

ASTERISK — indicates crystal oscillator oven (Option 001) is below operating
temperature (cold), as is the case when the 5370A is first plugged into the line supply.

kilo (103)

Events

Mega (106)

milli (10-3)

Hertz

Micro (10-8)

nano (10-9)

seconds

Overfiow

pico (10-12)

Volts

Listen — Active when 5370A is programmed to listen.
Active when 5370A is programmed to talk.

Active when Time Interval measurement is armed by START channel signal input in the
+T.1. mode. :

Active when Time Interval measurement is armed by STOP channel signal inputin the
+T.1. mode.

Indicates 5370A is armed (ready to measure input signal). ARM light is actually
flickering while measuring N samples butso fast as to appear to be continually on. ARM
light may not appear lit for single samples of narrow events. Light stays on during
measurement time.

Indicates machine is in the EXTernal ARM mode.

Oscillator clock loss indicator. Indicates loss of internal clock signal, possibly due to
setting of rear panel FREQ STD switch. Once clock signal is returned, the 5370A power
may need to be turned off and on again before internal circuits can operate properly.

Figure 3-3. Front Panel Indicators
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Before switching on the instrument, ensure that the power transformer primary is matched to the
available line voltage, the correct fuse is installed, and the safety precautions are taken. See Power
Requirements, Line Voltage Selection, Power Cables, and associated warnings and cautions in
Section I of this manual. Description numbers match the numbers in Figure 3-7 and Figure 3-2.

Connect a 4-foot BNC cable, such as HP 10503A, from the rear panel FREQ STD OUTPUT jack to
- the front panel START input jack 40.

Set the rear panel Frequency Select switch to INT.

Set the input impedance switches41 45 to the 50Q position.

Set the attenuator switches 42 46 to the +1 position.

Set the AC, DC switches 43 47 to the DC position. _

Set the input slope switches 39 51 to the 1 (positive going slope) position.
Set the LEVEL controls 38 50 to the preset position.

Set the COM, SEP switch 44 to the START COM position.

Adjust DISPLAY RATE 32 to maximum (full cw).

Press the LINE switch 3 to turn on the 5370A.

NOTE

When instrument is first turned on, the processor performs
a self-check routine on the ROM’s and RAM’s. if, when
power isfirstapplied, or during operation, an error message
is displayed, refer to paragraph 3-22 ERROR MESSAGES in
this section for error explanation.

For the first second after the instrument is turned on, the display will remain blank. For the next
second, all segments and decimal points and all annunciator lights (except START, STOP, and ARM)
in the display will be lit as well as all LED’s in all the front panel switches.

After this initial power-up reset, the 5370A will be in the T.I. FUNCTION, MEAN STATISTICS,
SAMPLE SIZE 1, and +T.I. ONLY. The display should indicate 100.00 nanoseconds +1.0 nanosecond
with both the START and STOP channel trigger LED’s 37 49 flashing. Also, because of the sample
size of one, the ARM light will not be visible in the display.

Press SAMPLE SIZE 100 switch 21. The least significant digit (LSD) will be one-digit greater (1 pico-
second), the ARM light will be visible and flashing and the LED in the MAN RATE switch 25 will be
flashing at approximately the same rate as the ARM light. Press SAMPLE SIZE 1K switch 22 and
display will have same LSD (1 picosecond) with ARM light and MAN RATE switch flashing about
twice per second. Press SAMPLE SIZE 10K 23 and display LSD will be 100 femtoseconds with ARM
light flashing about once every four seconds. Press SAMPLE SIZE 100K switch 24 and the ARM light
will flash about once every 40 seconds. Press SAMPLE SIZE 1 20.

Figure 3-4. Operators Checks

3-11
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19.

20.
21,

Press STD DEV 13and %£T.1. switch 27. Display should read less than 100 ps (this reading is the instru-
ment’s jitter). Notice that SAMPLE SIZE automatically goes to 100. For STD DEV measurements,
SAMPLE SIZE must be >100. Press MIN switch 14and minimum T.1. should be displayed. Press MAX
switch 16 and the maximum T.I. should be displayed. Press +T.I. ONLY 26.

Press DSP REF switch 16 and three zeros should be displayed. Press SET REF switch 19 and approxi-
mately 100 nanoseconds should be displayed. This reference is the MEAN T.I. Press CLR REF
switch 17 and six zeros should be displayed (if 99.99X ns is displayed, CLR REF will give five zeros),
three zeros on either side of the decimal point. Press DSP EVTS switch 18 and 100 should be in the
display. This number corresponds to the SAMPLE SIZE. Notice also EVT is displayed in the right
hand side of the window.

Press MEAN switch 12 and SAMPLE SIZE 1 switch 20. Press £T.1. switch 27 and the display should
show less than 1 nanosecond. The STOP or START light in the display will also be on. Press PERIOD
COMPLMNT switch 29and the display should be the same except the alternate (STOP or START)
light will be on in the display. Press the PERIOD COMPLMNT switch again and the first arming
channel light should come back on. This switch operation is identical to a toggle switch.

Press TRIG LVL 5, There will be two groups displayed, three digits each, on the left and the right of
the display. They indicate the DC trigger level voltage on the START and STOP channel inputs,
respectively. Rotate the LEVEL controls 38 50 and note the voltage should change from approxi-
mately =1.3 to +0.5 volts. Turn both LEVEL controls fully counterclockwise until they click in the
preset position. The display should show zero volts for both inputs.

Press FREQ switch 6. Press 0.01 s switch 9and display should read approximately 10.000 000X MHz.
Press 0.1 s switch 10 and display should read approximately 10.000 000 0X MHz. Press 1 s switch 11
and display should read appoximately 10.000 000 0XX MHz. Press 1 PERIOD switch 8.

Press PERIOD switch 7. Display should indicate approximately 100 nanoseconds.

Press Function switch T.1.4, 100K SAMPLE SIZE 24, rotate DISPLAY RATE control maximum cw and
check the rear panel START and STOP outputs 1 and 2using an oscilloscope. Both signals should be
2-0.7V (into 500) and approximately 320 us wide as shown below.

—'P‘ =~ 320 us I""'

3-12

Figure 3-4. Operators Checks (Continued)
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See Table 1-1 for specifications on all input signals con-
cerning bandwidth, accuracy, and amplitude.

1. Set LINE switch @) to ON position. '
‘ NOTE
All GATE switches are disabled when 5370A is in T.I.
FUNCTION.

2. Set START and STOP input impedance, attenuation, and coupling switches to desired position;
see specifications in Table 1-1.

3. Set START COM/SEP switch ) to COM position. When COMY/SEP switch is set to COM,
impedance switches must be set to the same impedance.
4. Connect input signal to START channel input jack.

Set START channel slope switch SA m to 1 for triggering on positive slope or to 2 for triggering
on negative slope. .

6. Set STOP channel slope switch SO @ to 1 for triggering on positive slope or to 2 for triggering
on negative slope.

7. Set START LEVEL control to start mesurement at desired voltage level. Press TRIG LVL (trigger level)
to display triggering voltage (if desired).

Set STOP LEVEL control to stop measurement at desired voltage level. Press T.I. FUNCTION.
Press desired STATISTICS @ When STD DEV is pressed in T.I. FUNCTION, the 5370A auto-
matically goes to SAMPLE SIZE of 100 (unless SAMPLE SIZE is greater than 100). EXTHOLDOFF @
and DSP EVT &) will not operate when 5370A is set for +T.I. ARMING ) .

10. Press desired SAMPLE SIZE &) .

11.  Press desired ARMING mode @ . See Table 1-1 for specifications on EXT input signal used for
EXT HOLDOFF and/or EXT ARM.

12.  Adjust DISPLAY RATE control @ for a convenient interval between measurements.

13.  If more than one piece of information is desired for a sample, turn DISPLAY RATE control @
fully counterclockwise until it clicks in the HOLD position. Then press the MAN RATE {manual
rate) switch@ to start measurement. At the end, different statistical information for that one
sample can be obtained by pressing the appropriate switches.?ress@again foranew sample. For

measurement of single-shot signal, set input conditioning as desired. Press T.l., MEAN, SAMPLE
SIZE 1, EXT ARM MAN INPUT (or use external arming signal via EXT input) and DISPLAY RATE to
HOLD. The instrument is now ready for the single-shot signal.

Figure 3-5. One Source Time Interval Measurement

.11
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10.
1.

12
13.

NOTE

See Table 1-1 for specifications on all input signals con-
cerning bandwidth, accuracy, and amplitude.

Set LINE SWITCH @) to ON position.
NOTE

All GATE switches are disabled when the 5370A is in T.I.
FUNCTION,

Set START and STOP input impedance, attenuation, and coupling switches @ to desired
position; see specifications in Table 7-1.

Set START COM/SEP switch @ to SEP position.
Connect START signal to START input jack and STOP signal to STOP input jack.

Set START channel slope switch SA @ to 1 for triggering on positive slope or to 2 for triggering
on negative slope. :

Set STOP channel slope switch SO @ to 1 for triggering on positive slope or to 2 for triggering
on negative slope.

Set START LEVEL control to start measurement at desired voltage level. Press TRIG LVL to display
triggering voltage (if desired).

Set STOP LEVEL control to stop measurement at desired voltage level. Press T.I. FUNCTION.
Press desired STATISTICS @ . When STD DEV is pressed in T.I. FUNCTION, the 5370A auto-
matically goes to SAMPLE SIZE of at least 100. EXT HOLDOFF @and DsP EVT@ will not operate
when 5370A is set for £T.I. ARMING 9 .

Press desired SAMPLE SIZE ).

Press desired ARMING mode @ . See Table 1-1 for specifications on EXT input signal used for
EXT HOLDOFF and/or EXT ARM. See also paragraphs 3-17 through 3-21.

Adjust DISPLAY RATE control@ for a convenient interval between measurement.

For one-shot measurements, see step 13 in Figure 3-5.

3-14

Figure 3-6. Two Source Time Interval Measurement
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NOTE

See Table 1-1 for specifications on all input signals con-
cerning bandwidth, accuracy, and amplitude.

1. Set LINE switch @ to ON position.

2. Set STOP LEVEL control to trigger measurement at desired voltage level. Press TRIG LVL to
display actual DC voltage of trigger level. Use PRESET for sine waves.

3. Set START COMY/SEP switch @) to SEP position.

4. Set STOP impedance, attenuation, and coupling switches @ to desired position; see
specifications in Table 1-7 for details.

5. Connect input signal to STOP channel input jack @ .

6.  Press FREQ switch in FUNCTION group @

7.  Press GATE switch, group @, for desired integration time or press desired SAMPLE SIZE @
8.  Press desired STATISTICS switch @ .

9.  Adjust DISPLAY RATE control @ for a convenient interval between measurements. If one-

shot measurements are desired, see step 13 in Figure 3-5.

Figure 3-7. Frequency Measurements
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NOTE

See Table 1-1 for specifications on all input signals con-
cerning bandwidth, accuracy, and amplitude.

Set LINE switch e to ON position.
Press PERIOD switch in FUNCTION group @ -

Set STOP impedance, attenuation, and coupling switches @ to desired position; see
specifications in Table 71-1 for details.

Set STOP LEVEL control to trigger measurement at desired voltage level. Press TRIG LVL, group
e , to display actual DC voltage of trigger level; press PERIOD again. Use PRESET for sine
waves,

Set START COMV/SEP switch J) to SEP position.

Connect input signal to STOP channel input jack m .

Press desired SAMPLE SIZE switch @ or GATE time switch e If STD DEV (standard deviation)
is to be displayed, SAMPLE S1ZE must be =100.

Press desired STATISTICS switch e ; statistics can only be performed while machine is in the
1 PERIOD @@ mode.

+T.1. is the only ARMING mode @ usable in the PERIOD function.

Press desired switch for EXT ARM and/or EXT HOLDOFF @ . See Table 1-1 for specifications
for External Gate input signal. See also paragraphs 3-17 through 3-21.

Adjust DISPLAY RATE control @ for a convenient interval between measurements. If one-
shot measurements are desired, see step 13 in Figure 3-5.

Figure 3-8. Period Measurements
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Table 3-2. Bus Message Usage

Message Description 5370A Use (S;:;';gk:gz:: :;ﬁf;“s:g;;
Data Transfers device-dependent infor- | Input: Accepts program codes. See wrt 703, “SS3AR2”
mation from one device to one or Table 3-4for program code set
more devices on the Bus. Output: Sends measurement data. red 703, A
OutputformatisTi=
SD.DDDDDDDDDDDESDD
Trigger Causes a group of selected devices | Starts a new measurement. Equiv- | *  trg 7 or trg 703
to simultaneously initiate a set of | alent to the “MR” (manual rate)
device-dependent actions. remote command.
Clear Causes an instrument to be set to | Same as front panel reset. Gener- clr 7 or clr 703
a predefined state (a certain range, | ates lamp test, clears status byte,
function, etc.). followed by “MR”. Does not set
_ counter to predefined function.
Remote Permits selected devices to be set | Causes counter to go to remote rem 703
to remote operation, allowing | operation if REN is true and coun-
parameters and device characteris- | ter is addressed to listen. In absense
tics to be controlled by Bus | of program data, remote operation
Messages. is according to state of front panel
settings just prior to going to re-
mote. Locks out all pushbuttons
except Local (RTL).
Local Causes selected devices to return | Returns 5370A to front panel lcl 703
to local (front panel) operation. control.
Local Disables local (front panel) con- | Disables local (RTL), pushbutton. o7
Lockout trols of selected devices
Clear Returns all devices to local (front | Returns counter to local (front Ici7
Lockout panel) control and simultaneously | panel) control and clears the local
and Local clears the Local Lockout Message. | lockout message.
Require Indicates a device’s need for inter- | Used to flag an error condition or rds (703)—A
Service action with the controller. to indicate that measurement is
complete. Error message is coded
in status byte.
Status Presents status information of a | Bit 8 is set if device is running de- rds (703)—A
Byte particular device; one bit indicates bug monitor (diagnostic tool). I
whether or not the device cur- | Bit 7 is set if service is requested.
rently requires service, the other | Bit 6 is set if oven heater is on.
7 bits (optional) are used to indi- | Bit 5is set if an external time base
cate the type of service required. is used.
Bits 1-4 indicate error message if
bit 7 is used.
Error 8: Measurement is complete
and counter is ready to output.
Error 1: lllegal remote command.
Error 2: Overrange (Tl is too long
or statistics overflow).
Error 3: Undefined routine.
Error 4: Out of lock (refers to
internal phase lock loop).
Error 5: Undefined key (indicates
a hardware problem). {
Error 6: Fault in RAM storage. §
Error 7: Fault in ROM storage. rds (703)—A
Status A single bit of device-dependent | Does not use. —
Bit status information which may be
logically combined with status bit
information from other devices by
the controller.
Pass Passes bus controller responsibi- | Does not use —_
Control lities from the current controller to
a device which can assume the Bus
supervisory role.
Abort Unconditionally terminates Bus | Clears Talk, Listen, and Serial Poll ciz

communications and returns con-
trol to the system controller.

Enable registers on 5370A HP-I18
Interface. Front panel setup does

not change.
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©3-35. Setting the Address Switches

3-36. Tousethe 5370A in an HP-IB system, the first step is to set the rear panel address switches
as shown in Table 3-3. The leftmost switch sets the counter to the ADDRESSABLE mode or the
TALK ONLY mode. ADDRESSABLE mode is used whenever a calculator or other controller is used
within the system. TALK ONLY mode is used when the counter is operating under its own control

(no controller on bus) and outputs its measured result to another device on the bus, such as a
printer.

3-37. The five right-hand switches, A5 through A1, set the talk and listen addresses of the 5370A
when it is used in the ADDRESSABLE mode. Table 3-3 shows the possible address settings and the
corresponding ASCII codes for talk and listen.

3-38. The examples listed in this section assume an address setting of 00011, which is a 5-bit
binary code for the decimal number three. This number is important when using an HP 9825A
calculator, since the calculator addresses the 5370A to talk and listen by using the code 783. (The
“@3” being the 5370A address.) The ASClI characters for this same switch setting are “C” for a talk
address and “#” for a listen address. These characters are used when the computing controller is
an HP 9830A calculator.

3-39. Program Codes

3-40. There are effectively three types of program codes that are used to remotely program the
counter’s functions. The first type uses two letters of the particular function, e.g., FN for
FuNction, and a number associated with the specific function, see Figure 3-9. For example,
selecting FN3 as the program code programs the frequency function. Notice that for commands
such as FN, the front panel controls are numbered 1-N, left to right and-then top to bottom.

3-41, Other codes have only two functions, coded 8 and 1. The “8” indicates the selected
function is off or disabled and the “1” indicates on or enabled. For example, EA@ is the code for
EXT ARM disable.

3-42. The third type of function selection places portions of the front panel to either remote or
local operation. For example, program code SR sets the slope switches to remote programming
control. Program code SA1 or SA2 must now be programmed to choose the particular slope,
positive or negative, for the START channel. These are the basic types of function codes for
remote programming. Those that require special consideration are described in Table 3-4,
Program Code Set.
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Figure 3-9. Program Codes Relating to Switch Functions
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Table 3-3. Address Selection

INSTRUMENT
TALK ONLY  ADDRESS

' A o o o Ay

™~

JogeEnn-

l N NOT USED

1

0

T~~~ "1" POSITION (UP)

ADDRESSABLE
ASCIi CODE ' DECIMAL EQUIV-
CHARACTER ADDRESS SWITCHES LENT OF BINARY

LSTEN | TALK | A, A, A, A, A,| SWITCHSETTING
sp @ |o o o o0 o 00
! A o 0 0 o 1 01
" B o 0 0 1 0 02
# C 6o 0 0 1 1 03
$ D o 0 1 o o 04
% .| E o 0 1 0 1 05
& F o 0 1 1 0 06
2 G o 0 1 1 1 07
( H o 1 0 0 0 08
) | o 1 0 o0 1 09
- * J ] 1 0o 1 o0 10
+ K o 1 0 1 1 11

L o 1 1 0 o 12
M o 1 1 0 1 13
. N o 1 -1 1 0 14

-/ o) 0 1 1001 1 15
g p 1 0 0 0 0 16
1 Q 1 0 0o o0 1 17
2 R 1 0 0o 1 0 18
3 s 10 0 1 1 19
4 T |1 .01 0 o 20
5 U 1 0 1 o0 1 21
6 v 1 0 1 1 o0 22
7 W 10 1 1 1 23
8 X 1 1 0 0 o0 24
9 Y |1 1 0 o0 1 25
: z T 1 0 1 o0 2
; [ 1T 1 0 1 1 7
< \ 1 1 1 0 o0 28
= 3 1T 1 1 0 1 29
> = 1T 1 1 1 o0 30
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3-43. Output Formats

3-44. The 5370A can output data in three different formats. Two of the formats are described in
detail, in the back of this section, in Examples 2 and 5. Example 2 describes the Display All output
format which outputs not only the resultant measurement but all related statistics. Example 5
describes in detail, the Binary Output or Computer Dump format. The third format is the
Standard Output format and is described in the following paragraph.

3-45. The standard output byte contains 22 characters per measurement. The characters are
arranged as follows:

AAAASD.DDDDDDDDDDDESDD

where
A= T = for Time Interval
FREQ = for Frequency -
PER = for Period
S =  Sign of measurement or exponent (space for positive and - for negative)
D= Digits
E =  Exponent

The output byte is followed by a CR (carriage return) and LF (line feed).
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Table 3-4. Program Code Set

Codes shown in bold face are start-up conditions. These conditions are set when the instrument powers
up on turn-on. They cannot be selected by using the bus commands of Device Clear or Selected Device

Clear.
1.

FUNCTION

FN1 Time Interval
FN2 Trigger Levels
FN3 Frequency
FN4 Period

GATE TIME (for FREQUENCY or PERIOD mode)
GT1 Single Period :

GT2 0.01 second

GT3 0.1 second

GT4 1 second

STATISTICS
ST1 Mean
ST2 Standard Deviation (requires 2100 sample size)

ST3 Minimum
ST4 Maximum
ST5 Display Reference

STé Clear Reference (immediate execution)
ST7 Display Events
ST8 Set Reference (immediate execution)

STS Display All (In the TIME INTERVAL mode, counter displays and outputs mean, standard
deviation, minimum, maximum, reference, and events. In frequency or period and witha
gate time selected, counter displays and outputs mean and events. In frequency or period
with a sample size selected, counter displays and outputs mean, standard deviation, mini-
mum, maximum, and events. See Example 2 in this section).

SAMPLE SIZE

§S1 Sample Size =1

$82 Sample Size = 100

SS3 Sample Size = 1K See also “SB”, Sample Size Binary in this table.
5S4 Sample Size = 10K

SS5 Sample Size = 100K

MODE

MD1  Front Panel Display Rate Control is Functional. Output only if addressed.

MD2  Display Rate Hold Until “MR” command (or GET) (Display Rate control is locked out).
Wait until addressed. Changing functions while in MD2 mode causes the first measure-
ment output data to be invalid. With the new function programmed, the first data out-
put will be the previous measurement data in terms of the new function. For example,
with 5370A in frequency and a measurement of 1 MHz taken, if a new function was
programmed, say Period, then the first output data will be 1 us (which is the previous
Frequency measurement of 1 MHz converted to the new function of Period).

MD3  Display Rate Fast (Display Rate control is locked out). Only if addressed.

MD4  Display Rate Fast (Display Rate control is locked out). Wait until addressed.

INPUT SELECTION (see Example 3)

IN1 Input selection for normal time interval operation. START event = START channel input,
STOP event = STOP channel input.

INTERNAL
SWITCH CIRCUIT

START CHANNEL START EVENT

STOP CHANNEL STOP EVENT
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Table 3-4. Program Code Set (Continued)

IN2 Normal input selection for frequency or period measurement. START event = STOP
channel input, STOP event = STOP channel input.

INTERNAL
SWITCH CIRCUIT

START CHANNEL

START EVENT

STOP CHANNEL STOP EVENT

IN3 Input selection for operator convenience in switching input to different channels.
START event = START channel input, STOP event = START channel input.

INTERNAL
SWITCH CIRCUIT

START CHANNEL START EVENT
STOP CHANNEL STOP EVENT
IN¢ Input selection for operator convenience in switching input to different channels.

START event = STOP channel input, STOP event = START channel input.

INTERNAL
SWITCH CIRCUIT

e

START CHANNEL START EVENT

/

STOP CHANNEL

STOP EVENT

7. START CHANNEL SLOPE SELECT
SA1 Start Channel Slope: Positive
SA2 Start Channel Slope: Negative

8. STOP CHANNEL SLOPE SELECT
SO1 Stop Channel Slope: Positive
SO2 Stop Channel Slope: Negative

9. EXTERNAL ARM SLOPE SELECT
SE1 External Arm Slope: Positive
SE2 External Arm Slope: Negative

10. ARM SELECT
AR1 +T.l. Arming Only
AR2 £T.l. Arming




Model 5370A
Operating and Programming

Table 3-4. Program Code Set (Continued)

11. EXTERNAL HOLDOFF
EH@ External Holdoff Disable :
EH1 External Holdoff Enable (must also use EA1 and AR1)

12. EXTERNAL ARM
EAG External Arm Disable
EA1 External Arm Enable

13.  INTERNAL ARM
Used with +T.1. Arm Mode only. Forces counter to arm on either START or STOP channel
always, regardless of input phase relation. Disables internal phase detection circuit.
IA1 Internal Arm Auto :
1A2 Start Channel Arm
IA3 Stop Channel Arm

The following terse commands have also been defined.

1. MR Manual Rate. Used to initiate a sample of measurements. Typically used with MD2. MR
must be sent at least 10 ms after the previous program command. For example, a typical
9825A program should be:

a. wrt 703, “FN’I‘ST'lSS'lMD2|N1SA1SOZTRSR"
b. wait 10; wrt 783 “MR”

2. Ml Manual Input. Same operation as front panel MANUAL INPUT. Used to manually arm
the counter. Use wtb calculator command.

3. SsL Slope Local. Set slope switches to local {front panel) operation.

4. SR Slope Remote. Sets slope switches to remote operation.

5. “TL Trigger Local. Sets trigger level controls to front panel operation.

6. TR Trigger Remote. Set trigger level controls to remote operation.

7. TE Teach. When addressed to talk, the 5370A transfers all front panel information (or re-
motely programmed information) from its memory into the controller’s memory. See
Example 4.

8. PC Period Complement. Performs the same operation as the front panel switch.

TB@ Disable Time Interval Binary Output.
10. TB1 Time Interval Binary Output. For short time intervals of <320 us. Counter does not perform

any type of statistical measurement (mean, standard deviation, etc.). Instead, counter
outputs raw data: N@(ST), NIN2(CT1), NIN2(CT2), Ng(CT1), and N@(CT2) in that order,
and places “======-- ”in display. Measurements occur at up to a 6 kHz rate. See Example 5.

The following binary commands have also been defined.

1. SB Sample Size Binary. Allows a theoretical setting of sample sizes from 1 to 16,777,215. Must
be entered in binary form. See Example 6. Use wtb calculator command. -

2. LN Learn. Enters program information into 5370A (RAM memory) that was stored into the
calculator with an earlier TEACH (TE) command. See Example 4.

The following decimal commands have also been defined.

1. TA Trigger Start. Sets the trigger level of the START channel from 0.50V to -1.30V. See
Example 7.

2. TO Trigger Stop. Sets the trigger level of the STOP channel from 0.50V to -1.30V. See
Example 7.
NOTE

To output the trigger level setup data from the 5370A to
the controller, program the 5370A to Trigger Level function
(FN2) and “red (counter talk address)”. The output format
is as follows:

STA =SD.DD, STO =SD.DD <CR LF>
where

(%]

START channel Trigger level
Polarity of Trigger voltage
Digit value

STOP Channel Trigger level

!
ISP
unnn
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e 3-46. EXAMPLE PROGRAMS

3-47. Seven example programs are given as follows:
EXAMPLE 1. TYPICAL MEASUREMENT FORMAT

2EoWrin 4

CGTEMDZT This program forces the counter to perform a simple fre-

1w L ;: quency measurement (FN3) with a 0.1s gate time (GT3). The
red YE3 MD2 code prevents the counter from taking a measure-
Fiuwais ment until the MR command is reached. The counter takes

21 osta 1 a measurement and reads it into the A register. The result is

#1138 displayed by the calculator. After waiting 500 ms, the pro-

gram loops back to the next “take a measurement” com-
mand (MR) and the process is repeated.

[
(%]
% P
fnd
113

B1 odim OF ' EXAMPLE 2. DISPLAY ALL STATISTICS

wE L w4 This program allows the counter to display all statistics
Liowirn sdss S Eiel available for a time interval measurement. Step 8 dimen-
2F red FHEs LEsOE sions two string variables in the calculator to accept the
SRyt LELUE forthcoming data. Step 1 programs the counter to “display
4 P oEip all” (ST9). Step 2 causes the counter to read into the two

[
LiE
55

b

strings, and Step 3 prints the contents of the strings. The
result is Mean (T.1.), standard deviation, minimum, maxi-
mum, reference and events (in this case, events is the
number of samples). The counter automatically selected
100 samples because a standard .deviation was pro-
grammed. The output format for a Time Interval measure-
ment is as follows:

T = ,95TD = sMIN= <CRLF>

MAX = ,REF = L,EVT = <CRLF>
where

T.l.= Time Interval
STD = Standard Deviation
MIN = Minimum
MAX = Maximum
REF = Reference
EVT = Events
<CR LF>= Carriage Return, Line Feed

EXAMPLE 3. INPUT SELECTION

To demonstrate the input selection feature, connect signals
of different frequencies to the input channels and set the
START COM/SEP switch to SEP. Program Step 1 causes the
counter to make a period measurement on the START
channel signal. This is read and displayed in Step 2, along
with a 2-second wait. Program Step 3 causes the counter to
make a frequency measurement on the STOP channel
signal. Step 4 duplicates Step 2, and Step 5 repeats the two
measurements.

et 157

a
Ty
s

o
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EXAMPLE 4. TEACH/LEARN

The following program serves as an example of the TEACH/LEARN mode. For demonstration
purposes, perform the following steps:

1. Load the program into the 9825A Desk Top Computer.

2.  Power up the 5370A.

3. On 5370A, push FREQ, MIN, and SAMPLE SIZE of 1K.

4. On 9825A, push RUN. The 5370A will teach the 9825A.

5. Turn 5370A power off, then on again. The counter will power up in T.1., MEAN, SAMPLE
SIZE of 1, and +T.1.

6. On 9825A, push CONTINUE.

7. 5370A willlearn from the 9825A and the front panel will indicate FREQ, MIN, and SAMPLE

SIZE of 1K.
d: dim REIS3Y . The program sets the dimension of the A$ string variable
13 buf “BIH":5%. and names the buffer into which data will be read (BIN). It
el S o then specifies size of buffer (A$) and selects the type of
Zr wth FEI "tet buffer: 3 equals fast read/write buffer. Step 2 programs
31 1§y TEILCBIH® 5370A to the TEACH mode. Step 3 transfers 21 bytes of
21 _ information into buffer and step 4 ensures transfer is com-
4 if rdsi"BIH" plete before continuing. Step 5 initiates a measurement.
SBiato +9 Step 6 displays message to indicate “TEACH” is complete.
S: wrt FOI:"mr"® Step 7 generates the “LEARN” function, and step 8 gives a
£ dsp "SITAES+9S display to indicate the process is complete.
Z3A"ibeemistr
Fiourt THI: "I
AFll211
Bi dsm "SHIZSASSE
FERA"jbhsemizstr
#18871

EXAMPLE 5. TIME INTERVAL BINARY OUTPUT (COMPUTER DUMP)

The 5370A outputs raw measurement data in the following order: N@(ST), NIN2(CT1),
NIN2(CT2), N@(CT1), and NB(CT2); where CT stands for count and ST stands for status. NTN2 is an
18-bit 2's complement quantity consisting of NTN2(CT1), N1N2(CT2), and the two least signicant
bits of N@(ST).

N1N2

N@(ST) NIN2(CTH) N1N2{CT2) NIN2 is all

LLLETIE) OLTTTTTT] [IITTTTT] 18 bits e=17

™~ w0
- o Aand
EE B
m o, [o4]

BIT 8 —»p
BIT7 —»
BIT@ —p»

N1N2 actually represents the internal calculation of 257(N1-N2). This is done in preparation of
solving the equation: T.I. 5 [£2(N1-N2) + N@] ns. The number 257 in 257(N1-N2) is part of the
ratio 257/256.
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N@(ST) contains the following status bits:

N@(ST)

[TIIIIT]

-

BIT 7—>»
BIT § —>

Bit 7 = Event counter range flag
Bit 6 = End of measurement

Bit 5 = Sign of N@ (High=+)

Bit 4 = Armed flag

Bit 3 = PLL out of lock flag

Bit 2 = N#@ range flag

Bit 1 = Bit 17 of N1IN2

Bit @ = Bit 16 of NIN2

N@ is a 16-bit quantity consisting of NG(CT1) and N@(CT2). It is expressed in sign-magnitude
binary, not in 2’s complement. To be complete, N@ requires a sign, which is contained in
bit 5 of Ng(ST).
. N(b
M
NB(CT1) NG(CT2)

d
/
BIT 6 OF

Na(s)
(SIGN OF N@)

BIT 16—

These five bytes of data will give the measured time interval when combined in the following
equation:

T.I. =[N1N2/256 + N@] 5 ns

This can be rewritten for the 9825A example shown on the next page, by letting
NINZ2=B

Ng =N

Sign of N@ = Q

»T.1. = (B/256 + NeQ) 5e-9
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9825A EXAMPLE PROGRAM. The following program causes the counter to output in the fast
binary output mode, store the five bytes of data in a buffer, perform the calculation, and dis-
play the result. Data is entered into the following string variables.

A$[1] = N@(ST)
A$[2] = NIN2 (CTY)
A$[3] = NIN2(CT2)
A$[4] = Ng(CT1)
A$[5] = N@(CT2)

PROGRAM STEP

B flt g

1: i:iii‘! :IE.}.‘I}:
Buf "tiYy AL
2 et TEIS"thiC
30 obuf "tivitir
PRI TEL e S

40 if rdziTtitg
Gyato +8

B rium LAF[4] 1
EE;".:"?’?!Hs‘f's_f{S}.l'}
B

B 130

Fioif bBitiSeprumd
AFL1]1i=05-1+0
21 bondinusn(PED
rua LASLZ] 12256+
rue FHELS] 1+

FOBr=1ZI8T2
~Z821444E
PR Z8a+He0 ) #
~33Tidzp T
Wwalt SHEGs

Y]
o

-t
]

s,

1}
)

ot

Te .

Py

s

[ R I LI 5 LT e

£h) =+ wa g
)

+
e
f Ry

S N

PURPOSE
Sets up floating point format for 6 digits.

Sets up string variable (A$) and specifies its size (21)* Names
buffer into which data will be read (ti) and specifies size of
buffer (A$). Selects type of buffer: 3 = fast read/write buffer.

Programs 5370A to “fast binary output” mode (tb1).

Initializes buffer “ti”” prior to inputting data. Transfer five
bytes of data from 5370A into buffer “ti”.

Reads status of transfer. Stays in transfer mode as long as
status remains -1. When status goes to ““5”, program ad-
vances to next step.

Sets the two N@ bytes next to each other in their proper
binary order and places that value in the variable N.

Assigns variable Q the value of 1.

Examines the sign of N@ bit (bit 5 of N@(ST)). If bit 5 is @,
the variable Q is given a negative number.

*In 9825A, always allow for 16 bytes of “overhead”, then allow for the number of bytes to be transferred.
One sample = 16 + 5 = 21; one hundred samples = 16 + (5 x 100) = 516.
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Removes bits § and 1 from Ng(ST) and positions them and
NIN2(CT1) and NIN2(CT2) in their proper binary order.
Places that value in the variable B.

Tests the NIN2 number to determine if it is positive or neg-
ative. If numberin Bislessthan (218)/2,go to step 10 If number
in B is equal to or greater than (218)/2, subtract 218 from B and
place result in B. This converts B into a negative number.

Performs proper mathematical operation on dataand displays
result as time interval.

Wait half a second and repeat program.

EXAMPLE 6. SAMPLE SIZE BINARY

This program permits the selection of any sample size from 1
to a theoretical maximum of 16, 777, 215. “ST7” causes the
counter to display the programmed sample size, assuming
the counter is taking measurements. Step 1 indicates that,
for this example, 568 samples are being requested. Change
this number to change the sample size. Step 2 must always

be programmed to allow proper data entry to the counter.

EXAMPLE 7. REMOTE TRIGGER LEVELS

This program causes the counter to display its trigger levels
(FN2) on the front panel and allows these levels to be set
remotely (TR). “TA -1.29” sets the start channel trigger level
(TA) to -1.29V; while “TO 8.23" sets the stop channel trigger
level (TO) to 6.23V. Changing FN2 to FN1 will cause the
counter to make a T.l. measurement at the -programmed
trigger levels.

This is an alternate program using a variable (T) for entering
data.
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The three procedures in this section test the 5370A electrical performance using the
specifications of Table 1-1 as performance standards. The first test is an operation verification
which checks all major functions of the 5370A via the front panel controls. The second test is an
HP-IB operation verification which checks all major remote controllable functions of the
5370A. The third test is the full performance test which checks all specifications.

4;30 EQUIPMENT REQUIRED

4-4. Equipment required for the performance test is listed in Table 7-2, Recommended Test
Equipment. Any equipment that satisfies the critical specifications given in the table may be
substituted for the recommended models. :

4-5. CALIBRATION CYCLE

4-6. The 5370A requires periodic verification of performance. Depending on the use and
environmental conditions, the 5370A should be checked using the following performance tests
at least every six months. -

4-7. OPERATION VERIFICATION

4-8. The abbreviated checks given in Table 4-7 can be performed to give a high degree of
confidence the 5370A is operating properly without performing the complete performance test.
The operation verification should be used for incoming QA, routine maintenance and after
instrument repair.

4-9. HP-IB OPERATION VERIFICATION

4-10. The 9825A program listed in Table 4-2 exercises the 5370A through the various operating
modes via the HP-IB interface. If the 5370A successfully completes all phases of the verification
program, there is a very high probability that the interface and counter are working properly.
The HP-1B program is contained on a cassette, HP Part No. 59300-10001.

4-11. PERFORMANCE TEST

4-12. The performance test is given in Table 4-3. The performance test verifies all specifications
listed in Table 1-7. All tests can be performed without access to the interior of the instrument.

4-13. TEST RECORD

4-14. Results of the performance tests may be tabulated on the Test Record at the end of
Table 4-3. The test record lists all of the tested specifications and their acceptable limits. The
results recorded at incoming inspection can be used for comparison in periodic maintenance
and troubleshooting and after repairs or adjustments. '
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Table 4-1. Operation Verification

1.

12.

13.

Before switching on the instrument, ensure that the power transformer primary is matched
to the available line voltage, the correct fuse is installed, and the safety precautions are taken.
See Power Requirements, Line Voltage Selection, Power Cables, and associated warnings
and cautions in Section 11 of this manual. Description numbers match the numbers in Fig-
ure 3-1 and Figure 3-2.

Connect a 4-foot BNC cable, such as HP 10503A, from the rear panel FREQ STD OUTPUT
jack to the front panel START input jack 40.

Set the rear panel Frequency Select switch to INT.

Set the input impedance switches 41 45 to the 500 position.

Set the attenuator switches 42 46 to the +1 position.

Set the AC, DC switches 43 47 to the DC position.v

Set the input slope switches 39 51 to the 1 (positive going slope) position.
Set the LEVEL controls 38 50 to the preset position.

Set the COM, SEP switch 44 to the START COM position.

Adjust DISPLAY RATE 32 to maximum (full cw).

Press the LINE switch 3 to turn the 5370A on.

NOTE

When instrument is first turned on, the processor performs a self-
check routine on the ROM’s and RAM’s. If, when power is first
applied, or during operation, an error message is displayed, refer
to paragraph 3-14 ERROR MESSAGES in Section Il for error
explanation.

For the first second after the instrument is turned on, the display will remain blank. For the
next second, all segments and decimal points and all annunciator lights (except START,
STOP, and ARM) in the display will be lit as well as all LED’s in all the front panel switches.

After this initial power-up reset, the 5370A will be in T.I. FUNCTION, MEAN STATISTICS,
SAMPLE SIZE 1, and +T.1. ONLY. The display should indicate 100.00 nanoseconds +1.0 nano-
second with both the START and STOP channel trigger LED’s37 49 flashing. Also, because of
the sample size of one, the ARM light will not be visible in the display.

4-2



Model 5370A
Performance Tests

Table 4-1. Operation Verification (Continued)

paia STATISTICS
£ b - wsan oo

14. Press SAMPLE SIZE 100 switch 21. The least significant digit (LSD) will be one-digit greater
(1 picosecond), the ARM light will be visible and flashing and the LED in the MAN RATE
switch 25 will be flashing at approximately the same rate as the ARM light. Press SAMPLE SIZE
1K switch 22 and display will have same LSD (1 picosecond) with ARM light and MAN RATE
switch flashing about twice per second. Press SAMPLE SIZE 10K 23 and display LSD will be
100 femtoseconds with ARM light flashing about once every four seconds. Press SAMPLE SIZE
100K switch 24 and the ARM light will flash about once every 40 seconds. Press SAMPLE
SIZE 120.

15. Press STD DEV13 and £T.1.27. Display should read less than 100 ps (this reading is the instru-
ment’s jitter). Notice that SAMPLE SIZE automatically goes to 100. For STD DEV measure-
ments, SAMPLE SIZE must be =100. Press MIN switch 14 and minimum T.I. should be dis-
played. Press MAX switch 15 and the maximum T.l. should be displayed. Press +T.1. only.

16. Press DSP REF switch 16 and three zeros should be displayed. Press SET REF switch 19 and
approximately 100 nanoseconds should be displayed. This reference is the MEAN T.1.
Press CLR REF switch 17 and six zeros should be displayed (if 99.99X ns was previously dis-
played, CLR REF will give five zeros), three zeros on either side of the decimal point. Press
DSP EVTS switch 18 and 100 should be in the display. This number corresponds to the
SAMPLE SIZE. Notice also EVT is displayed in the right-hand side of the window.

17. Press MEAN switch 12 and SAMPLE SIZE 1 switch 20. Press *T.1. switch 27 and the display
should show less than 1 nanosecond. The STOP or START light in the display will also be on..
Press PERIOD COMPLMNT switch 29 and the display should be the same except the
opposite (STOP or START) light will be on in the display. Press the PERIOD COMPLMNT
switch again and the first light in the display should be on. This switch operation is
identical to a toggle switch.

18. Press TRIG LVL5. There will be two groups displayed, three digits each, on the left and the
right of the display. They indicate the dc trigger level voltage on the START and STOP channel
inputs, respectively. Rotate the LEVEL controls 38 50 and note the voltage should change
from approximately -1.3 to +0.5 volts. Turn both LEVEL controls fully counterclockwise until
they click in the preset position. The display should show zero volts for both inputs. ’

19. Press FREQ switch6. Press 0.01 s switchg and display should read approximately 10.000 000X
MHz. Press 0.1 s switch10 and display should read approximately 10.000 000 0X MHz. Press 1s
switch 11 and display should read approximately 10.000 000 0XX MHz. Press 1 PERIOD
switch 8. :
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Table 4-1. Operation Verification (Continued)

6 49 30362500000

20. Press PERIOD switch 7. Display should indicate approximately 100 nanoseconds.

21. Press T.i. switch. 4, 100K SAMPLE SIZE 24, rotate DISPLAY RATE control maximum cw and
check the rear panel START and STOP outputs 1 and 2 using an oscilloscope. Both signals
should be nominal -0.7V (into 50Q) and approximately 360 us wide as shown below.

oV —

>-07v—F

—| ~320us e

22, To check frequency input sensitivity, press FREQ 6, 1 second gate 11, SAMPLE SIZE 1 20, both
input amplifiers to 1 Meg, +1, DC, START COM, positive slope, and LEVELS to PRESET. Apply
a 0.1 Hz signal at 100 mV amplitude to the START input. The reading should be 0.1Hz. Applya
100 MHz signal at 100 mV amplitude and reading should be 100 MHz.

23. If the 5370A is used in a system or via the HP-1B, perform EXAMPLE 1 (TYPICAL MEASURE-
MENT FORMAT) and EXAMPLE 4 (TEACH/LEARN) in Section 11, and Table 4-2 which starts

on the next page.
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Table 4-2. HP-1B Verification Program

To perform the verification, set up the 5370A as shown below:

98034A HP-IB

] INTERFACE
/ (SET TO ADDRESS 7)

:-‘- ] - .
0 SN0 SN SN SENS WSS  SUG SN BRSNS - -
POEoOCoOEes | .-
T T T T s T T [ ==}
.QGDGDDDBDE -Gmm
.GDGDDDDDD- coom
jmjejwm) )
1.z

9825A*

nlll
gitl |

*9825A should have either the 98213A General 1/0-
Extended 1/0 ROM or the 98214A Plotter-General
1/0-Extended 1/0 ROM.

Perform the following steps:

1. Insert cassette (HP P/N 59300-10001) into the 9825A.
2. Load and run file @ (type: Idp@; press ),,
3. Type in model number of the instrument to be tested (example: 5370); push .
4. Set up counter as described in printout. Push .
5. Set the 5370A rear panel ADDRESS switch {A5SW1) as foliows:
INSTRUMENT

TALK ONLY ADDRESS
e e
i A5 @ o e A

8 B A0 s

i
I N

NOT USED
ADDRESSABLE
Type in select code 783; push .

NOTE

A select code other than 763 may be used. Remember to set the
5370A rear panel ADDRESS switch to correspond to the chosen
select code. Do not use select code 721 (calculators address).
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Table 4-2. HP-IB Verification Program (Continued)

6. Always push to advance program,

NOTE
Leave the cassette tape in the calculator.

Because of the length of the test, the program is stored separately in files 14, 15, and 16. At the end of
each file, the calculator will ask if you want to repeat one of the tests in that particular file. Answer 1for
yes and 8 for no, then push . If yes, the calculator then asks which test is to be repeated. Enter

an appropriate number for tests contained in that particular file (as indicated on the calculator display),
then push . The selected testis then repeated. At the end of that particular test, the question of

whether or not to repeat a test is asked again. If you want to repeat the same test, simply push

If not, enter @ and push . The program then automatically loads the next file into calculator
memory. _

Use the following procedure if it is desired to test a specific check point within a particular file. Load
the tape in the normal manner and proceed until the calculator prints the check point 1 infor-

mation. Type: cont “rpt”’. Then push . The program will advance to the end of file 14 and ask if

any of the tests need to be repeated. If so, use the method described above. If the desired program is
on the next file, type @ and push . The calculator will automatically load file 15 and print the

first check point information. Push button on calculator to recall cont “rpt” statement. Then
repeat the process described above.

File 14: Check Points 1 to 10
File 15: Check Points 11 to 16
File 16: Check Points 17 to 22

The HP-IB verification test contains 22 subtests. Each subtest is called a CHECK POINT. Each check
point exercises a particular function or mode group as labeled on the 9825A printout. The complete
printout is shown on the following pages. To the right of the printout, a brief description and the
program codes used are given for each group. The program codes are shown in italics.
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Table 4-2. HP-1B Verification Program (Continued)

Setup instructions for the 5370A front panel.
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Table 4-2. HP-1B Verification Program (Continued)
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Sends “go-to-remote” and “listen” commands
to 5370A.

rem “5370A address”

Addresses the 5370A to make a T.l. measurement
and output the data (talk).

red “5370A address”

Operator verification of proper operation of the

front panel LOC/REM function. (No remote codes sent.)
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Table 4-2. HP-IB Verification Program (Continued)
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Programs the 5370A to go-to-remote and
activates counter’s local-lockout (LLO).

rem “5370A address”; llo7

NOTE

At the beginning of each CHECK POINT (6
through 22) the 9825A sends an “E$” group of
commands to the 5370A for initialization. “E$”
contains the following commands:

“EN1ST1SSTMO1INTARTEHGEAGSLTLTBG”.

Programs the START and STOP trigger levels
from =13V to +0.5V in 10 mV ﬁncreme‘nts.

FN2TR
(to replace the 5370A in remote trigger
level operation)
TAXXX (START level)
TOXXX (STOP level)
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Table 4-2. HP-IB Verification Program (Continued)
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The 5370A is programmed to make a Time

Interval measurement.
FN1

The 5370A is programmed to make a Frequency

measurement.

FN3
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The 5370A is programmed to make a Period
FN4

measurement.

G2

The 5370A gate times are programmed in the
.01s

Period mode.

Table 4-2. HP-1B Verification Program (Continued)
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Table 4-2. HP-IB Verification Program (Continued)
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The 5370A sample sizes are programmed in the
Time Interval mode.

Sample Size

1
100
1K
10K
100K

Programs the 5370A for %T.l. Arming mode.

Exercises the Period Complement function.
“PC” is sent to the 5370A once every 500 ms
a total of 10 times. The arming toggles between
START and STOP channels as indicated in the

display.

Program Code

ss1
552
553
554
555
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Table 4-2. HP-IB Verification Program (Continued)
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CHECK POINT 14 contains three steps as
follows:

1 EXT ARM
EAT

2 MAN INPUT

3 EXT ARM DISABLE
EAB
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EH1
The 9825A sends a Manual Input M/ to generate

a measurement (=5 us)
EHO

Programs the 5370A for EXT HOLDOFF ENABLE
The 8 statistical functions are programmed.
ST2

The 9825A sends
EXT HOLDOFF DISABLE
1 Standard Deviation

Table 4-2. HP-IB Verification Program (Continued)
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Table 4-2. HP-IB Verification Program (Continued)
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Table 4-2. HP-IB Verification Program (Continued)
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Table 4-2. HP-1B Verification Program (Continued)
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CHECK POINT 17 exercises the Display Rate
modes.

Programs manual Display Rate

MD1
$52,

Programs Display Rate Hold
MD2

MR issent to the 5370A each time “CONTINUE"”
is pressed (three times total). MR initiates a
sample of measurements.

Disables Display Rate control (only if addressed
mode).

MD3
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Table 4-2. HP-IB Verification Program (Continued)
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Table 4-2. HP-IB Verification Program (Continued)
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Table 4-2. HP-IB Verification Program (Continued)
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Table 4-2. HP-IB Verification Program (Continued)
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Table 4-2. HP-I1B Verification Program (Continued)
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. e The 5370A is programmed to the Time Interval
o Binary Output mode.
zlars TB1
p lpos] ]
FIHUE \
Raw measurement data is sent to the 9825A,
_ \ which then processes and prints the result
- (measurement value). See “TB7” in Table 3-4.
g-87 )
3
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- g Time Interval Binary Output mode is disabled.
=2z 189
J
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Table 4-2. HP-IB Verification Program (Continued)

x

POTHT 22
MAL ARHM

o bt 073
e

B - VY

T
b x B
g
o

L

Iz anmd 1IR3 tezt
Verifyi ,
ETOARTASTOF lames The 9825A sends alternate Channel Arming
SR R commands every 250 ms a total of seven times.
niternote.

IA2 START ARM
“ross DOMTIHUE 1A3 STOP ARM
Yo omerform Lest.,

IRl tes=t )

Merifwi

STARTSSTOF lames

glisrnot e, > The 5370A resumes internal Arming.
Fress COMTIMUE Rt

to pertform Lest. /
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Table 4-3. Performance Test

l. SELF TEST

Perform steps 1 through 20 of the Operation Verification in Table 4-1. Mark the resuits on the
test card. Perform the HP-IB Verification (Table 4-2). Mark the results on the test card.

Il. FREQUENCY RESPONSE AND SENSITIVITY

Specification: 0.1 Hz to 100 MHz, 100 mV p-p.
Equipment: HP 3312A HP 1740A HP 8660C

e Set the 5370A front panel controls as follows:

FUNCTION ...ttt iiiiiieees FREQ
17 1 1S
STARTCOM/SEP .. .oiiiviiiiiiiiiiinennn SEP
STOP CHANNEL
IMPEDANCE ... ..oiiiiiiiiiiianeeeen 500
ATTENUATION ...iiiiiiiiiiiiiniininnes +1
COUPLING ..ottt ennnnanas DC
SLOPE ..ottt iiiiinnannnaans F
TRIGGER LEVEL .....iivvvviiiiienin, PRESET

o Connect the 3312A, 5370A, and 1740A as shown in the following diagram:

3312A 1740A 5370A

00000 @8 83 5 &1 1 e
a— : 3 e ¥ 5 1 @
O 9P © 0 O D e @ 3 18 8
P v L )
P ‘CHANNEL A STOP
. 1 MQ CHANNEL
d > 500

TEE

e Set the 3312A for a square wave output with no offset.

e Adjust the output of the 3312A from 0.1 Hz to 1 MHz, maintaining a 100 mV p-p signal
level. The 5370A should display the correct frequencies. Mark the results on the test card.

o Connect the 8660C, 5370A, and 1740A as shown in the following diagram:

CHANNEL A STOP
1 MQ CHANNEL
500

TEE

¢ Vary the 8660C from 1 MHz to 100 MHz maintaining a 100 mV p-p signal level. The 5370A
.should display the correct frequencies. Mark the results on the test card.

iill. PERIOD

Period measuremens are performed by the exact same circuitry which measures frequency.
The difference being the way the measurement data is massaged by the microprocessor. For

this reason, Period need only be spot checked assuming the 5370A passed Frequency
specifications.
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Table 4-3. Performance Test (Continued)

* Maintaining the last measurement setup (frequency, 1 MHz to 100 MHz), change the
following 5370A front panel controls as follows:

FUNCTION ...ttt iiiiii i PERIOD
L 1 PERIOD

* Vary the 8660C from 100 MHz to 1 MHz, maintaining a 100 mV p-p signal level. The 5370A
should display the correct periods (10 ns to 1 us). Mark the results on the test card.

IV. TIME INTERVAL

Specification: -10 second to +10 seconds.
Equipment: HP 3312A HP 1740A

o Connect the 3312A, 1740A, and 5370A as shown in the following diagram:

3312A

TEE

e Set the 3312A for 0.05 Hz square wave (50-50 duty cycle) output with zero offset. Set
the OUTPUT AMPLITUDE to 1V and adjust the vernier to midrange.

e Set the 5370A front panel controls as follows:

FUNCTION .....iiiiiiiiiiiinanernnonnnonnns T.L
STATISTICS ...ttt iiiiiieiieonens MEAN
SAMPLERATE ... ..ciiniiiiiiiiinoenncnoes 1
ARMING ... .o +T.L.
START CHANNEL
LEVEL ...oicviiiiiiiiiiiiiioieniannnne PRESET
IMPEDANCE ......iiiiiiicninnnannanns 1MQ
ATTENUATION ....oiiiiiiiiiioiiononnns +1
COUPLING .. ..iiiiiiiiiiiiiiienannnans DC
SLOPE ... ittt iiiiiionencnones F
START COM/SEP ..........cuueen.. START COM
STOP CHANNEL
LEVEL ....oovovinann, eeeeaaas Vereane PRESET
IMPEDANCE ... ....oivviioniiineinen.. 1MQ
ATTENUATION .......ooiiiiiiiiniiniann. +1
COUPLING .. ..iviiiiiiiiiiiinencicnnnnns DC
SLOPE ..ottt iiioeennaanen

The 5370A should display approximately 10 seconds. If the 5370A is Armed by the START Channel, as
indicated in the display, the reading will be a minus T.1. If the 5370A is Armed by the STOP Channel,
the reading will be a positive T.I. Press PERIOD COMPLEMENT to Arm on the opposite channel.
Thiii yields the same measurement value but with an opposite sign. Mark the results on the test
card.

V. COMMON INPUT AND ATTENUATORS
a. Common Input
Specification: 200 mV p-p times attenuator setting

Equipment: HP 3312A HP 8660C HP 1740A
* Connect the 3312A, 1740A, and 5370A as shown in the diagram on the top of the next
page. :
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Table 4-3. Performance Test (Continued)

b.

3312A

O000O0
o)

o Adjust the 3312A for a square wave output of 10 kHz. Reduce the output amplitude to 0V.
¢ Change the 5370A START COM/SEP to START COM.

e Increase the output level of the 3312A slowly until the 5370A indicates a solid reading of
approximately 100 microseconds. The signal level should be below 200 mV p-p. Mark the
result on the test card.

Attenuators
STOP Channel

Specification: 1V p-p
Equipment: HP 3312A HP1740A

e Connect a cable from the 3312A to the 5370A STOP channel.
e Set the START COM/SEP switch to SEP.

o Set the 5370A FUNCTION to PERIOD.

@ Set STOP channel attenuator switch to +10.

e Adjust the 3312A output to 10 kHz at @V. Slowly increase the output amplitude of the
3312A until the 5370A displays a stable count of 100 microseconds. The 3312A output level
should be at or below 1V. Mark the result on the test card.

START Channel

Specification: 2V p-p
Equipment: HP 3312A HP 1740A

e Connect the 3312A, 5370A, and 1740A as shown in the following diagram:

3312A

OOOOO
) ©@ 0 0

Vp-p

TEE
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Table 4-3. Performance Test (Cohtinued)

e Set the 5370A controls as follows:

FUNCTION «tttiiieieeoineniniannenenes T.l.
STATISTICS v ovtrveeeeeeneneanrecnennnns MEAN
SAMPLE SIZE . .titiiitetenieenenenrnenenens 1
ARMING . oitiiieiieieieieeeninenenanes +T.1.
START CHANNEL
LEVEL ©tinteteninineeeeneenoncnennn PRESET
IMPEDANCE ... oiiiieiieniienenannnns 1 MO
ATTENUATION . .iiiiiieniienenenennns +10
COUPLING . oovieiitieienenenrnncnranes DC
SLOPE tvvvverrieeeeeennreeoncensnnennss F
START COM/SEP ..eovrervnrnennns START COM

o Adjust the 3312A output to 10 kHz at @Vv.

¢ Slowly increase the 3312A output level until the 5370A displays a stable count of 100 micro-
seconds. The signal level should be at or below 2V p-p. Mark the result on the test card.

Vi. ACCURACY

100 ps rms * trigger level

gate time + Time Base

Specification:

Equipment: HP 5359A
e Connect the 5359A and 5370A as shown in the following diagram:

. 10 MHz
OUTPUT

Y  5370A

EXT INPUT

500
OUTPUT sTopP
e Set the 5359A controls as follows:
POLARITY .. iiiiiiiiiieiiiiiiiicnnanen, NORM
................................. POS
AMPLITUDE ........ccevivieviaen.. MIDRANGE
1O ] OFF
3 0 10 Hz
WIDTH .. iiriiiieniiiieniennnnnn. 100 ns
INT/EXT TIME BASE (rear panel) ............. EXT
e Set the 5370A controls as follows:
FUNCTION . iiriiiiiiiiiininnnennnenn FREQ
GATE . iiiiiietitrnnornnnonnnnnncconeeen 1s
STATISTICS .. eiiiiiiiiiiiinnnnennennennn. MEAN
STOP CHANNEL
IMPEDANCE ... ittt 500
ATTENUATION ... . iiiiiiiiiiiinnnen, +1
COUPLING . ..teiiinennnnnnnenrnnnneenns DC
] Ea
STARTCOM/SEP ... ittt SEP
* Observe the 5370A display. It should display 10 Hz £1 X 10-8 Hz. Mark the results on the

test card.
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Table 4-3. Performance Test (Continued)

Vil

Viil.

MINIMUM PULSE WIDTH

Specification: 5 ns
Equipment: HP 5359A

e Connect the 5359A and 5370A as shown in the following diagram:

5359A

) ) ccoesecd |

Ty 1 519 1@ g‘gggg
=

- o o @ cCmescC |

500
OUTPUT

o Set the 5370A controls as follows:

FUNCTION L .iiiiiiiiiiiinennenencennnconns Tl
STATISTICS . iiitiiiiiicienccnnnocncoeans MEA
ARMING ... .civiiiiiiiieneennnnnns +T.I. ONLY
BOTH CHANNELS
ATTENUATION ... iiiiiiieineennecnnnnns +1
COUPLING ...ccviiierninnennnononcnnnnnne DC
SLOPES .viviiieeineeineeenneernenennns F
START COM/SEP ...t iieiivrivononccononos SEP
START IMPEDANCE ......c.cciievievunnes T MQ
STOPIMPEDANCE .....cccvviiiininnconnns 500}
e Set the 5359A controls as follows:
POLARITY L.iiiiiiiiiiiiicnececncononons NORM
................................. POS
AMPLITUDE .....cc0civieiococcooconsnoosscn A"
OFFSET titiiiieeerenenenesooconconennnns Y
FREQ ....ccvccvocnccoocococooocccancnn 10 kHz
WIDTH ... ciiiiieicnreecoconccncooconnns 5ns

e Observe the trigger lights flashing and a reading of 100 microseconds on the 5370A
display. Mark the results on the test card.

JITTER

Specification: 35 ps typical, 100 ps maximum
Equipment: HP 5359A

e Connect the 5359A and 5370A as shown in the following diagram:

EXT 10 MHz
TIME BASE _ ouT
5359A / 5370A
T oD 0B O ) C
T D o @o » I 3 e
R - = I -~ =] ' g 80
A ot @@ M s Mg , 48 8 . ;
-— "
500 START

OUTPUT
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Table 4-3. Performance Test (Continued)

¢ Set the 5370A controls as follows:

FUNCTION . ittt ittt ieiienrncnecnnnns T.I.
STATISTICS it iei i i it iennnnen STD DEV
SAMPLESIZE ... ittt 1000
ARMING .. ittt ii it iiecnnnnnn *T.1.
BOTH CHANNELS
LEVELS ittt ii i iiennneens PRESET
IMPEDANCE ... .ttt iiiiiiiiinennnne 500
ATTENUATION ... iiiiiiiiiinreoncnonnens +1
COUPLING ..vviiiiiiieiiiiiiecnnnoneconns DC
SLOPES .\ \iiiiiiiie it eieere it F
STARTCOM/SEP . .vvviiiiiinnnnnn START COM
o Set the 5359A controls as follows:
POLARITY ittt ittt eiieiennnns NORM
................................. POS
AMPLITUDE ... iiiiiiiiiiii it iiinnnnnenns 2V
(0] 2 1] - 1 -1V
FREQ ciiiiiiiiiiiiiiiiiiennenieeennnns 10 kHz
WIDTH .ottt iiiiicnoroonnnons 10 ns

¢ Observe a reading of less than 100 ps (35 ps typical). Mark the results on the test card.

IX. DYNAMIC RANGE (PRESET)

Specification: 100 mV to 1V p-p into 500, <1
Equipment: HP 3312A HP 1740A

e Connect the 3312A, 1740A, and 5370A as shown in the following diagram:
3312A 5370A

00000
o)

TEE TEE

NOTE
The Dynamic Range is tested in the Time Interval
mode while measuring the delay in a 4-foot coaxial
cable (HP Part No. 11170C).

o Set the 5370A controls as follows:

FUNCTION .ttt e e eeeeeeaeaanns T.I.
STATISTICS - eveeeeeeennreenesnsnennnnnns MEAN
SAMPLE SIZE .« . .uteeeseeneeeanasnannenns 100
ARMING . .otieeeeeeeieeaeeenennnns +T.1.
START IMPEDANCE ...\vueeeeannnnn.. 1MQ
STOP IMPEDANCE ..'vveeeeeennnnnnnns 500
BOTH CHANNELS
SLOPES +evveeeeeeeeeeeeeeeiianeannnns F
ATTENUATION ..oovviiieeeneennnnnnn, +1
COUPLING . tenneeeeeaeeeeeeeeaanaannns DC
START COM/SEP +.evveeeeeeenennnnnnns SEP

¢ Adjust the 3312A to 1 MHz.

¢ Vary the 3312A output level from 100 mV p-p to 1V p-p. The 5370A should display a
constant measurement of approximately 6 nanoseconds with both channel trigger lights
flashing. Mark the results on the test card.

THE PERFORMANCE TEST FOR THE 5370A IS NOW COMPLETE.

4-30



TN

PERFORMANCE CHECK TEST CARD

Model 5370A
Performance Tests

HEWLETT-PACKARD MODEL 5370A
UNIVERSAL TIME INTERVAL COUNTER

Serial Number

Test Performed By

Date

DESCRIPTION

CHECK

I. SELF-CHECK

Operation Verification

HP-IB Verification

Il. FREQUENCY RESPONSE AND SENSIVITY
0.1 Hz to 1 MHz

1 MHz to 100 MHz

lil. PERIOD

IV. TIME INTERVAL

-10 seconds to +10 seconds

V. COMMON iNPUT AND ATTENUATORS
START COMMON/SEP

STOP ATTENUATOR

START ATTENUATOR

Vi. ACCURACY
10 Hz 1 X 10-8 Hz

Vil. MINIMUM PULSE WIDTH

5ns

VIIl. JITTER
35 ps rms (typical) 100 ps max

IX. DYNAMIC RANGE (PRESET)
100 mV p-p to 1V p-p
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments which will return the 5370A to peak operating
condition after repairs are completed or for periodic preventative maintenance. If the adjust-
ments are to be considered valid, the 5370A must have a half-hour warmup and the line voltage
must be within +5% to -10% of nominal.

5-3. Generally, only the repaired assembly need be adjusted. The exception is the A3and the A4
assemblies (05370-60226) which should be adjusted together. The order or sequence in which the
assemblies are adjusted is not critical, however, the A3 and A4 input assemblies should be
adjusted first.

5-4, The adjustment procedures are listed in numeric order according to the assembly number
(A3, A4, A18, A19, etc.). As mentioned, the order of adjustment is not critical, the procedures are
in numeric order only for quick and easy reference.

5-5. SAFETY CONSIDERATIONS

5-6. Although the HP Model 5370A has been designed in accordance with international safety
standards, this manual contains information, cautions, and warnings which MUST be followed to
ensure safe operation and to retain the 5370A in safe condition (also see Sections Il and 111 of this
manual). Service and adjustments should be performed only by qualified personnel.

l WARNING I

ANY INTERRUPTION OF THE PROTECTIVE
(GROUNDING) CONDUCTOR (INSIDE OR OUT-
SIDE THE 5370A) OR DISCONNECTION OF THE
PROTECTIVE EARTH TERMINAL IS LIKELY TO MAKE
THE 5370A DANGEROWUS.

5-7. Any adjustment, maintenance, or repair of the opened 5370A with voltage applied should
be avoided as much as possible and, when inevitable, should be carried out by a skilled person
who is aware of the hazard involved. Capacitors inside the 5370A may still be charged evenif the
5370A has been disconnected from its source of supply.

5-8. Make sure that only fuses with the required rated current and of the specified type are used
for replacement. The use of repaired fuses and the short circuiting of fuseholders must be
avoided. Whenever it is likely that the protection offered by fuses has been impaired, the 5370A
must be made inoperative and secured against any unintended operation.

l WARNING l

ADJUSTMENTS DESCRIBED HEREIN ARE PER-
FORMED WITH POWER SUPPLIED TO THE 5370A
WHILE PROTECTIVE COVERS ARE REMOVED.
ENERGY AVAILABLE AT MANY POINTS MAY, IF
CONTACTED, RESULT IN PERSONAL INJURY.
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5-2

5-9. EQUIPMENT REQUIRED

5-10. The test equipment required for all of the adjustment procedures is listed in Table 1-2,
Recommended Test Equipment. The test equipment required for the adjustment of each partic-
ular assembly is listed at the beginning of the adjustment procedure for that assembly. This listing
is a duplicate of the listing in Table 7-2 and is supplied as a quick reference. The critical specifi-
cations of substitute test instruments must meet or exceed the standards listed in Table 1-2 if the
5370A is to meet the specifications in Table 7-1.

5-11. ADJUSTMENT LOCATIONS

5-12. As an adjustment aid, locators are given for each assembly adjustment procedure and
appear at the end of each adjustment procedure. These locators are photos and/or simplified
illustrations of the assembly showing variable resistors, variable capacitors, test points, etc.,
needed for adjustment of the assembly.

5-13. Adjustment Procedure

5-14. The adjustment procedures for the assemblies in the 5370A are given in the following
tables. Table 5-1 is for the Input Assemblies (A3, A4); Table 5-2 is for the DAC/N#@ Logic
Assembly (A18); Table 5-3 is for the Interpolator Assemblies (A19, A20); Table 5-4 is for the
200 MHz Multiplier Assembly (A21); Table 5-7 is for the Arming Assembly (A22); and Table 5-8 s
for the Crystal Controlled Oscillator (A69).

5-15. ASSEMBLY REMOVAL AND REPLACEMENT

5-16. All of the assemblies, with the exception of the A22 Arming Assembly, can be easily
removed from the 5370A by pulling the assembly straight up, out of the motherboard connector.
The A22 assembly, in addition to plugging into the motherboard, has an assembly connected to it
at a right angle. For this reason, a removal and installation procedure is given in Table 5-5 and
Table 5-6, respectively.

Table 5-1. A3/A4 Input Assembly (05370-60226)

NOTE

The 05370-60226 Assembly consists of two boards: the
05370-60033 and the 05370-60004. They should be tested
together as a unit.

Equipment:

HP 1725A Oscilloscope

HP 8082A Pulse Generator

HP 182C Mainframe Oscilloscope

HP 1810A 1 GHz Sampling Plug-In

HP 3435A DMM

HP 8640B Signal Generator

HP 10503-6001 BNC Cables (2 matched length £15")
HP 10503-6001 BNC Cables (5 each)

Accessories:

BNC to miniature female RF connector
Ceramic Tuning Wand

Setup:
NOTE

Setup and bias adjustment performed with no signal input.
1. Set START and STOP LEVEL controls to PRESET, and SLOPE switches to _?c-
NOTE

An adjustment locator for the A3 and A4 assemblies
is located on page 5-6.
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Table 5-1. A3/A4 Input Assembly (05370-60226) (Continued)

2. Connect DMM between common and the cathode of diode A4CR1. Adjust A4R11 for an
indication of @ volts.

Test Limit: @ volts 50 millivolts
3. Connect DMM between common and the cathode of diode A4CR4. Adjust A4R13 for an
indication of @ volts.

Test Limit: @ volts £50 millivolts
NOTE

Allow a 5-minute warmup before performing the following
adjustment procedure.

Bias and Symmetry Adjustment:
NOTE

If A4U2 or A4U1 are replaced, the value of A4R15 or A4R18,
respectively, may have to be changed for properadjustment.

1.  Connect a BNC cable from the 8082A Channel A output to the 1725A Channel A input.

2.  Set the 8082A Pulse Generator controls as follows:

AMPLITUDE .......ciiiiieninonnn 1.0V to 2.0V range
POLARITY ... .ccivevvennnns NEGATIVE COMPLEMENT
OFFSET CHANNEL A ... .. . i iiieiiicrnccoocones ON
DELAY . oiiieriivoonconrannscncons 2 ns to 5 ns range
DELAY VERNIER ...ccovvviivinironooconecnns Full CCW
WIDTH ... ccviiivcinnoiciosocnns 5 ns to 50 ns range
WIDTH VERNIER . .....ioenenneccaconancn midrange
PERIOD ......cocecooecoooacoooans 0.1 uto 1 urange
PERIOD VERNIER ......cvocoocoocoooocoonns midrange
TRIGGER . ...cicvvcvoovoccvoccosococcoscoosoas NORM
TRANSITION .. ..iiiiovcioooonocooccoocss .. minimum
3.  Set the 1725A Oscilloscope controls as follows:

CHANNEL A ... i iiiiiiiioncosoroconcoocoononos GND
............................... 0.5V/div
HORIZONTAL DISPLAY ... ..iiviiivcocnvocncooe MAIN
VERTICAL DISPLAY ... . iiiiiiiiioicennronconneos A
INTTRIGGER ... iotiiiiiiniinconceoococeosnonans A
MAIN TRIGGER ... ciiiveriiecoroncocosooconocas INT
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DC
,,,,,,,,,,,,,,,,,,,,,,,,,,, + SLOPE
............................... AUTO

TIME/DIV o iiiiiiiiiiiiiiiieiinneennon 10 ns/div.

4.  Adjust the Channel A VERTICAL POSITION control to center the trace on the 1725A screen.
Set the 1725A Channel A input to 50Q.

6.  Adjust the 8082A AMPLITUDE VERNIER and OFFSET VERNIER controls to give a waveform from
-0.9 volt to +0.9 volt (-1.8 cm to +1.8 cm) on the 1725A screen (as referenced to the zero
center line).

Connect a BNC cable from the 8082A TRIG OUT to the 1810A TRIG IN.

Connect a BNC cable from the 5370A 10 MHz FREQ STD OUTPUT (rear panel) to the 8082A
TRIG IN.

9. Connect a BNC cable from 8082A OUTPUT to the 5370A START input.

10. Connect the two matched BNC cables with the miniature female rf connectors between
A22]7 and A228 of the A20 Arming Assembly to Channels A and B, respectively, of the 1810A
plug-in.

5-3



Model 5370A
Adjustments

Table 5-1. A3/A4 Input Assembly (05370-60226) (Continued)

11.

12,

13.
14.
15.

16.
17.
18.

19.

20.

Set the 1810A Sampling plug-in controls as follows:

DISPLAY it i i e i e ALT

..................................... A TRIG
POLARITY ....cvvvvivinnnnnn... +UP (both channels)
GAIN .., 20 mV/cm (both channels)
TIMEDIV (it e EXPANDED

SCAN i e e, SWEEP
Set the 5370A controls as follows:

LINE o i e e e e ON
FUNCTION ittt ittt iieeteenneennnnes T.L
STATISTICS i e e eieeenen, MEAN
SAMPLE SIZE ............. e seerecorarncrernaneas 1K
ARMING .. it i i it ieennesa. FTL
INPUTS .ot iiii e 500 (both channels)

.......................... +1 (both channels)

.......................... DC (both channels)
both channels)

................................. START COM
LEVEL ..., PRESET (both channels)

Set the 8082A TRIGGER to EXT and adjust the TRIGGER LEVEL control to midrange (@ volts).
Adjust the 1810A plug-in TRIGGER LEVEL control to sync the two traces.

Adjust the 8082A PULSE WIDTH control for a waveform which is 18 ns on the positive half of the
cycle.

Adjust both the 1810A VERTICAL POSITION controls so both traces are centered on the screen.
Set the 1810A MODE control to A, A TRIG.

START CHANNEL AMPLIFIER BIAS ADJUSTMENT. Turn A3R44 to its full ccw position. Slowly turn
A3R44 clockwise through its full range. Note that the leading pulse edge moves to the left
on the oscilloscope display, reaches a maximum left-most position, and then moves back to-
ward the right. Now turn A3R44 back to its full ccw position (leading pulse edge goes back to
far right on display). Readjust A3R44, turning clockwise again, until the pulse edge just
reaches the maximum left-most position on the screen. STOP ADJUSTING as soon as the wave-
form stops moving. (Be careful to not turn it more at this point.) The start channel amplifier
bias is now adjusted and the pulse edges should have clean, fast rise times and minimum delay.

START CHANNEL SCHMITT TRIGGER BIAS ADJUSTMENT. Adjust A4R16 for minimum delay of
the leading pulse edge (i.e., the pulse edge moved to the extreme left position on the screen)
using the same procedure described for A3R44 in Step 18.

START CHANNEL SYMMETRY ADJUSTMENT. While toggling the 5370A START channel SLOPE
control between positive and negative, adjust A4R2 until the waveform transitions (pluse
edges) cross zero with their midpoints at the same place on the 182C screen as shown below.

PR,

MIDPOINT
TRANSITION

MIDPOINT
TRANSITION

POLARITY ADJUSTMENT
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Table 5-1. A3/A4 Input Assembly (05370-60226) (Continued)

21.
22,

23.

24.

Sensitivty Adjustment:
25.
26.
27.

28.
29,
30.

31
32

Adjustment of the 05370-60226 Assembly (A3 and A4 combination) is now complete.

Set the 1810A mode control to B, B TRIG.

STOPCHANNEL AMPLIFIER BIAS ADJUSTMENT. Adjust A3R47 using the same procedure described
for A3R44 in Step 18.

STOP CHANNEL SCHMITT TRIGGER BIAS ADJUSTMENT. Locate A4R19 and turn it to its full
clockwise position. Now turn it counterclockwise until the leading edge of the pulse just reaches
its left-most position on the screen. It is now adjusted.

(Note: this potentiometer acts in just the opposite manner to the others in Step 18 and 19, but
yields the same results.)

STOP CHANNEL SYMMETRY ADJUSTMENT. While toggling the 5370A STOP Channel SLOPE
control between positive and negative, adjust A4R5 until the waveform transitions (pulse
edges) cross zero with their midpoints at the same place, as shown in the photo above.

FINAL CHECK. Switch the 1810A mode control to ALT to display both channels A and B.
The pulses should be of the same amplitude with START (A) leading STOP (B) by 800 ps, typically.
In no case should this time difference be greater than 1.8 ns.

Connect a BNC cable from 8640B to the 5370A START input.
Set the 8640B frequency to 100 MHz at 20 millivolts.
Set the 5370A input controls (both channels) as follows:

SEP/START COM .. iiiiiiriinnenenennnnenennnn.n SEP
IMPEDANCE ....iiiiiiiiiiiiiiineniennennnnn 500
COUPLING .. ittt iiiiieienennenenennenonnens DC
I PRESET
ATTENUATION . iiiiiienieniannnnn, +1
SLOPE ..ttt iiirnernernanneenonnononnnns +

Set 1810A plug-in to A, TRIG A, INT TRIG.
Adjust A4R11 for solid triggering on 182C screen.

Decrease 8640B amplitude and, while toggling START channel slope control, adjust A4R11 for
maximum sensitivity (minimum input which still allows solid triggering as seen on 182C screen).

Test Limit: 100 MHz @ 30 millivolts (either slope).
Remove BNC cable from START input and connect to STOP input.
Repeat steps 25 through 29 adjusting A4R13 in step 28 instead of A4R11.
Test Limit: 100 MHz @ 30 millivolts (either slope). '
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Table 5-1. A3/A4 Input Assembly (05370-60226) (Continued

A4 Adjustment Locator




Table 5-2. A18 DAC/N® Logic Assembly

Model 5370A

Adjustments

Equipment:
HP 3435A DMM
Accessories:
Ceramic Tuning Wand
Setup:
1. Set the 3435A FUNCTION to V dc and the RANGE to AUTO.

2. Turn the power switch of the 5370A to ON and press TRIG LVL function.

3. Setthe DIP test switch on the A16 Arming Interface Assembly as shown in the adjustment hookup.
4. Connect the DMM between ground and the Test Points as shown in the adjustment hookup.
5. Adjust the specified pot on A18 to meet the specified test limit voltage as shown in the adjust-

ment hookup.

Adjustment Hookup

Set Test Switch Connect DMM Adjust Pot Test Limit
mennnand 2 oA 0,000V £0.005V
naansand 3 00 0.000V 20,005
a{afafafa]¥las] %3 GA 2,560V £0.005
mammeand] |0 e co 2560V +0.005v
WLLLFEL %3 o 42,550V £0.005V
nampmQEf| %2 RO +2,550V 20,005V

6.  Set the DIP test switch on the A16 assembly as shown here.

s hlshals

Set both the START and STOP LEVEL controls to PRESET.

Adjust pot OA until the left display on the 5370A reads 0.9¢.

Adjust pot OO until the right display on the 5370A reads 0.08.
NOTE

If OA and/or OO (Steps 8 and/or 9) are adjusted to give a
display of .80, all other previous voltages will be different
by the amount shown in the display just before step 8.

Adjustments for the A18 assembly are now complete.




Model 5370A

Adjustments
Table 5-3. A19/A20 Interpolator Assembly (05370-60119)
NOTE
The A19 Assembly and the A20 Assembly are the same
assembly board with the same HP Part Number. This
procedure applies to both.
Equipment:

HP 8082A Pulse Generator
HP 1720A Oscilloscope

Accessories:

HP 10013 10:1 Scope Probe (2 each)
HP 05370-60077 Extender Board (for servicing)
HP 10503-6001 4-foot BNC Cable (2 each)

NOTE

An adjustment locator for the A19/A20 assembly is
located on page 5-12.

Setup:
A19/A20 Assembly
Anticoincidence Pot (R5) ................. to midrange
Symmetry Pot (R16) .............ccvnn... to midrange
Balance Pot (R69) ..........covviiinnnnnn. to midrange
T.l. Zero Varcap (C3) ......cvccvvvnvnnn.. to minimum C

(Silver semicircle away from delay
line and slightly to board)

Puise Generator

AMPLITUDE .......civcvvnnnnn.. 1.0 to 2.0 volt range
POLARITY ““rctrescroecrersscnoneuanncnanss Negatlve
.............................. Compliment
[0 3 - Y to ON
DELAY - rrrrrrrrraresreeneenonsienen. to DELAY
........................... 2 ns to 5 ns range
DELAY VERNIER ..........ccvevtnss. minimum (CCW)
WIDTH ... iiiiiiiiiiiiennnnnnn to 5—50 ns range
WIDTH VERNIER ......covvivviinnnninnn. to midrange
PERIOD ....ciiiiiiiieiiniinnnnrennnns to01Tutolu
PERIOD VERNIER ........cccvvviinnnnnn.. to midrange
TRIGGER . .iiiiieiiiiiiiiiieinennienns to NORM
1720A Oscilloscope
................................ to GND
CHANNEL A "7 to 0.5V/cm
.................................. to DC
CHANNEL B “""" to 0.05V/cm
HORIZONTAL DISPLAY ... ..ieeiiieennnnn, to MAIN
VERTICAL DISPLAY ... ittt iienieeennnnan to A
INTTRIGGER ... it iinronnnnannnns to A
MAIN TRIGGER .. ..iiiiii it iie e oienennss AUTO
.................................. +
................................. DC
................................. INT
HORIZONTAL TIME/DIV ... ............. to 10 ns/Div
1.  Center Channels A and B scope traces to midscreen.
2. Set channels (scope) to 500).
3. Connect BNC cable between pulse generator Channel A output and 1720A Channel A input.
4. Adjust pulse generator amplitude vernier and offset vernier to give a waveform from -2 cm to
2 cm on screen (-1V to +1V). DO NOT ADJUST SCOPE VERTICAL POSITION!
5. Connect the BNC cable from pulse generator Channel A output to 5370A START input.

6.  Connect a BNC cable from the 5370A rear panel 10 MHz Output to pulse generator EXT TRIGGER
INPUT.
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Table 5-3. A19/A20 Interpolator Assembly (05370-60119) (Continued)

e Setup:
1720A Oscilloscope

VERTICAL DISPLAY ... ittt e ALT
CHANNEL A .o e e, DC
............................. 0.05V/Div
TIME/DIVMAIN .t 0.2 u/Div
‘DELAYED ................................ 10 ns/Div
5370A Inputs

BOTH CHANNELS ... i 50Q
.................................. +1
................................... DC
............................. + SLOPE
.......................... START COM

TRIGGER LEVELS ... i iiiiiiiaenns PRESET
DISPLAYRATE .......ccoviiiiininn.. maximum (CW)

7. With both Interpolator Assemblies (A19/A20) installed in 5370A, set 5370A line switch to ON.
Set pulse generator Trigger Select to EXT TRIG.

9. Adjust pulse generator EXTERNAL INPUT TRIGGER LEVEL fully clockwise (disable trigger).

10.  Connect scope probe A to TP10 and scope probe B to TP11 of interpolator board being adjusted.

11.  Adjust scope waveforms to overlay each other.

12.  Adjust balance pot R69 so the positive edge of Channel A (oscilloscope) coincides with the
positive edge of Channel B as shown in the right photo below.

BOTH POSITIVE
EDGES COINCIDE

INCORRECTLY ADJUSTED R69 CORRECTLY ADJUSTED R69

13.  Adjust symmetry pot R16 so the negative edges of Channel A (oscilloscope) and Channel B
coincide as shown in the right photo below.

BOTH NEGATIVE
EDGES COINCIDE

INCORRECTLY ADJUSTED R16 CORRECTLY ADJUSTED R16
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Adjustments
Table 5-3. A19/A20 Interpoltor Assembly (05370-60119) (Continued)
14. Connect scope probe A to A19TP10 and probe B to A20TP10.
15.  Press SAMPLE SIZE 10K and £T.I. (ARMING) on the front panel of the 5370A.
16.  Adjust the pulse generator Trigger Level Control to midrange (8V). Set the oscilloscope HORI-
ZONTAL DISPLAY to MAIN.
NOTE
Adjust only one capacitor (START or STOP). The other
capacitor should be at minimum.
17.  Adjust the T.l. Zero variable capacitor (C3) in either the START (A19) or the STOP (A20) inter-
polator, whichever is necessary, to align the two traces on the oscilloscope.
NOTE
The next adjustment must be made AFTER T.1. Zero adjust-
ment and should be made each time T.1. Zero is changed.
18. Connectscope probe A to TP3and probe Bto TP10 of interpolator board under adjustment. Set the

This end toward front panel ——__ D D ﬂ U U D DB

19.

switch (on the A16 assembly) closest to the front of the 5370A down. The switch array from front to
back should now be

NOTE

Channel A should display a positive pulse and Channel B
should display a square wave.

Adjust the pulse generator’s Delay Vernier slowly until the first positive edge of the square wave
comes as close to the negative edge of the pulse as possible as shown below.

> ADJUST PULSE
GENERATOR TO
ALIGN THESE
EDGES

PULSE SQUARE WAVE ALIGNMENT

NOTE

Ideal when the first positive
half cycle flips in and out of
view at random.

5-10



Model 5370A
Adjustments

Table 5-3. A19/A20 Interpolator Assembly (05370-60119) (Continued)

20.  Set the oscilloscope sweep to 10 ns/Div.

21.  Adjust the Anticoincidence pot R5 slowly counterclockwise increasing Channel A pulse width. The
first positive slope on the B Channel waveform should fuzz just before disappearance. Adjust the
pot where the fuzz is most pronounced. If adjustment will not cause B Channel waveform to
fuzz; recenter pot R5 and adjust pulse generator PULSE DELAY VERNIER to move B Channel
positive edge as close to A Channel negative edge as possible. Repeat step 22. Because of drift in
the test equipment, this step may have to be repeated.

FUzz

CORRECTLY ADJUSTED R5 (ANTICOINCIDENCE)

22. Adjust oscilloscope Channel A vertical position to center Channel A trace. Adjust Channel B
vertical position to move Channel B waveform out of the way. Adjust oscilloscope horizontal
position so the center of the negative edge of Channel A waveform is on the center of the scope
grid.

23.  Adjust Anticoincidence pot R5to INCREASE pulse width by 2.25 ns as shown below. BEACCURATE!

—=2.25 ns

~ ADJUST HORIZONTAL POSITION
TO SET NEGATIVE EDGE ON

ADJUST R5 (ANTICOINCIDENCE) . CENTER GRID

TO INCREASE NEGATIVE PULSE
WIDTH BY 2.25 ns

HORIZONTAL ADJUSTMENT

NOTE

If pot runs out of range before 2.25 ns increase can be reached
return the negative edge to the center gridand then DECREASE
pulse width by 2.25 ns (from center grid). BE ACCURATE!

Adjustments for the 05370-60119 Interpolator Assembly are now complete.
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Adjustments

Table 5-3. A19/A20 Interpolator Assembly (05370-60019) (Continued)

A19/A20 Adjustment Locator
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Table 5-4. A21 200 MHz Multiplier Assembly

Model 5370A
Adjustments

Equipment:

HP 141T/8552A/8554L Spectrum Analyzer
HP 1120A Active Probe
HP 1122A Probe Power Supply

Accessories:

Setup:
1

2.
3.

HP 10241A 10:1 Divider Tip

HP 5060-0474 Spanner Tip

HP 8710-0033 Ceramic Tuning Wand
12” Alligator Clip Lead

Connect 10:1 divider tip and spanner tip to active probe. Connect probe to power supply.

CAUTION

Always set 5370A power to STBY before removing or
inserting assembly boards.

Remove A19 and A20 assemblies.
Set 141T/8552A/8554L Spectrum Analyzer as follows:

STORAGE ... it it cieenannens STD
PERSISTANCE ... iiiiiiiiiiiiiiiieiinononns MIN
BANDWIDTH ......iiiiiiiiiiiiiinnnnnnnas 100 kHz
SCANWIDTH ....ovvviiniiinnennne, 10 MHz PER DIV
INPUT ATTENUATOR ....oviiiiiiiiiieionens 10 dB
CENTER FREQUENCY ....cvviivreenenonnns 50 MHz
SCANTIME ..ot iiiiicovoncnnenns 2ms
LOGREFLEVELDIAL .....cvviiiiivennnnnns -10 dBm
LOG REF LEVEL VERNIER .......oicvveincnnnncnnnn 0
LOG REF LEVEL SWITCH ....... eeeeecsessessens LOG
VIDEO FILTER SWITCH ... .. iiiiiiiniennnononcns OFF
SCANMODESWITCH ... ..ciiiiiinieeninnnnannns INT
SCAN TRIGGER SWITCH ... ...ovivrininnanainn, AUTO

Connect 1120A Active Probe to spectrum analyzer RF INPUT.
Connect probe tip to A21TP3.
NOTE

Make all the following adjustments with ceramic tuning
wand only,

o

7C2' i [E10) €134 oisk G2 | ege €33! ‘eus!
P B 3 g CE
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Table 5-4. A21 200 MHz Multiplier Assembly (Continued)

6.  Adjust A21C54 for equal amplitude of the 40 MHz and 60 MHz sidebands around the 50 MHz
center frequency as shown. Do not readjust C54 during the remaining procedure.

40 MHz SIDEBAND 60 MHz SIDEBAND

50 MHz Center Frequency Signal

Set spectrum analyzer input attenuator to 20 dB and connect probe tip to A21TP2.

Adjust A21C52, C51, C46, C33, and C28 to minimize all sidebands around the 50 MHz signal as com-

pletely as possible. Repeat adjustment as necessary until sidebands are down 60 dB or more as
shown.

v

50 MHz Sidebands Adjustment Signal

9.  Set spectrum analyzer as follows:

CENTER FREQUENCY ... ...cooiiiiiiinn.... 200 MHz
BANDWIDTH ......cooiiieiiiiiiiiinnnnn... 300 kHz
SCANWIDTH ... ..ooiiiiiiinaa..., 50 MHz/Div

....................... +10 dBm

10.  Connect probe tip to A21TP1. Make sure the probe is grounded. The probe ground connection
is critical. Poor ground will give excessive 10 MHz frequency components.

1. Adjust A21C20, C18, C12, C10, C6, and C2 to the prealignment position (“silvered” half of each
capacitor adjacent to board ground plane) as shown. )

c -+—— PC BOARD
F LN £OT0 P SR WP 2500 W85

Capacitor Prealignment Position
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Table 5-4. A21 200 MHz Multiplier Assembly (Continued)

12.  Adjust A21C20, C18, C12, C10, C6, and C2 to maximize the amplitude of the 200 MHz center fre-
quency signal.

13. Readjust A21C20, C18, C12, C10, C6, and C2 to minimize all sidebands around the 200 MHz center
frequency as completely as possible.

NOTE

Maintaining the maximum amplitude of the 200 MHz
center frequency is not critical at this point and the
amplitude of the second harmonic (400 MHz) is not critical.

14. Repeat adjustments as necessary until sidebands are down 65 dB or more as shown.

BRI & S

200 MHz Sideband Adjustment Signal

15.  Setspectrum analyzer LOG REF LEVEL VERNIER for 200 MHz center frequency at 8 dB log reference
level on display screen. '

200 MHz Test Limit Signal

Test Limit
16. Connect probe tip to U1 pin 2 and observe 200 MHz signal amplitude down less than 30 dB.

17. Connect probe tip to U1 pin 14 and observe 200 MHz signal amplitude down less than 30 dB.
18. Connect probe tip to U2 pin 14 and observe 200 MHz signal amplitude down less than 30 dB.

Adjustments for the A21 Multiplier Assembly are now complete.
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Table 5-5. A22 Arming Board Removal

To remove the arming board from the 5370A, use the following procedure:
1. Remove top and bottom covers.

2. Remove the two ribbon cables and the three coax cables from the A22 assembly. (Two of
these are removed from bottom of instrument.)

3. Liftthearmingboard by its leftside and by its right side using the J3 connector socket until the
board just clears the top of its motherboard connector.

4.  Push the arming board back and down so that its edge connector rests flush against the back
side of the motherboard connector.

5. Hold the left corner of the A4 Trigger board and push the arming board near its }2 con-
nector until the two connectors pull free.

6. Freethe left edge of the arming board from its edge support and slide the board to the left to
remove from the counter.

Table 5-6. A22 Arming Board Installation

To install the arming board into the 5370A, use the following procedure:
1. Remove the A20 and A21 boards from the counter to allow additional room to work.

2.  Lower the arming board into position so that its edge connector rests on top of the mother-
board connector and A22)2 rests on top of the A4 board edge connector. The arming board
will have to be tilted slightly so that the A4 edge connector can slip between A22j2 and the
transistors and coax connectors just below it.

3. Insert the left edge of the arming board into its edge support, and ensure it remains in the s
support throughout steps 4, 5, and 6.

4. Hold the left corner of the A4 Trigger board, and push the arming board near its ]2 connector
until A22J2 and A4 edge connector can be maneuvered into their mating positions.

5.  From the back side of A22, push the arming board forward until it mates securely to A4, Be
sure the A22 edge connector is raised above the motherboard connector or the two boards
will not be able to mate.

6. Insert A22 into its motherboard connector.

Install A19, A20, the two ribbon cables, and the three coax cables. Replace covers.

NOTE
Removal of the A22 Assembly is not normally neces-

sary for adjustment. However, Table 5-5 and 5-6 are
given in case removal of the A22 Assembly is desired.
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Table 5-7. A22 Arming Assembly

Equipment:
HP 10503A Coaxial Cable

Setup:

1.  Set 5370A controls as follows:
FUNCTION ittt tit it eeeneeeeeaenuonencsananon T.1.
STATISTICS ittt ieteereoneeoeeenooncosoncncs MEAN
SAMPLE SIZE ..ottt iiiiiiietreeeeronnonecrannscocooon 1
ARMING .. i iiiiiiiitieneanoooooceonsnes +T.1. ONLY
START/STOP LEVELS ... ot iiriiiiiirtiineerocoennnannns PRESET
IMPEDANCGE ... ittt iiiiiiinreneonronosonensnnconns 500
ATTENUATORS .. ittt ittt iitterisecunrneonaneennss -+1
INPUT COUPLINGS .. itiiiiiitiiitetrreectoeeronoconnssones DC
] = 2 €0 1 START COM

2. Adjust pots A22R63 and A22R65 fully clockwise.

3 Connect the coaxial cable between the rear panel FREQ STD OUTPUT jack and the front
panel START input jack. Display should indicate 100.00 ns £0.7 ns.

NOTE
Adjustment loop starts here.

Adjustment:
1. Set 5370A controls as follows:
FUNCTION .............. s ecsopeesecosocosoasecancbosaa PERIOD
STATISTICS ... iiieecnoccooccacocacoococcrcoccoacocsonos MEAN"
SAMPLE SIZE ... . ieeracocecenoceococcoooacococasooons 1K
Test Limit: 5370A display should indicate 100.00 ns £0.01 ns.
NOTE

No Change in reading will occur until the complete procedure has
been followed.

2. Adjust pot A22R65 slightly if display reads high.

3. Adjust pot A22R63 slightly if display reads low.
NOTE

Once beginning adjustment, always adjust same pot.
4.  Set 5370A FUNCTION to T.I.
Perform step 1.
NOTE
If reading in step 1 is not within specifications, repeat steps 1 through 5.

Adjustments for the A22 Arming Assembly are now complete.
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Table 5-8. A69 Oscillator (Standard or Option 001)

NOTE

Instruments with Option 001 should be connected to the ac
supply for at least one hour prior to oscillator frequency/
adjustment. This ensures the 10544A is at operating

Every few months, the oscillator should be checked to a house standard. When adjustment is required, use
the oscilloscope method shown below. Using the appropriate sweep speed, adjust the oscillator until the
movement of the pattern is stopped.

temperature.
PATTERN MOVEMENT
*— UNKNOWN HIGH
— UNKNOWN LOW
FREQ. STD. House ¥
OUTPUT o 10 MHz o ot 1.50R 10 MHz STD.
OUTPUT
5370A REAR PANEL
INPUT EXTERNAL
HORIZONTAL TRIGGER
Oscillator Adjustment Interconnections
SWEEP SPEED
MOVEMENT 1 us/cm 0.1 us/cm 0.01 us/cm NOTES
1cm/s 1X 10-6 1 X 10-7 1X10-8 |Time scope trace movement
1 cm/10s 1X10-7 1 X 10-8 1X10-9 |with second hand of watch or
1cm/100 s 1 X 10-8 1 X 10-9 1 X 10-10 |clock.

Sweep movement versus calibration accuracy.

Adjustments for the A69 Oscillator Assembly are now complete.

% House standard accuracy must be greater than 5 X 10-10/day
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 lists abbreviations used in
the parts list and throughout the manual. Table 6-2 lists all replaceable parts in reference designa-
tion order. Table 6-3 contains the names and addresses that correspond with the manufacturers’
code numbers. :

6-3. ABBREVIATIONS

6-4. Table 6-1 lists abbreviations used in the parts lists, schematics, and throughout the manual.
In some cases, two forms of the abbreviation are used, one all in CAPITAL letters, and one partial
or no capitals. This occurs because the abbreviations in the parts list are always all capitals. How-
ever, in the schematics and other parts of the manual, other abbreviation forms are used with
both lower case and upper case letters.

6-5. REPLACEABLE PARTS LIST

6-6. Table 6-2 is the list of replaceable parts and is organized as follows:

a. Electrical assemblies and their components in alphanumerical order by reference

designation.
b. Chassis-mounted parts in alphanumerical order by reference designation.
c. Miscellaneous parts.

6-7. The information given for each part consists of the following:

The Hewlett-Packard part number.

Part number check digit (CD).

The total quantity (Qty) used in the instrument.

The description of the part.

A typical manufacturer of the part in a five-digit code.
The manufacturer’s number for the part.

e on o

6-8. The total quantity for each part is given only once at the first appearance of the part number
in the list.

6-9. ORDERING INFORMATION

6-10. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part
number (with the check digit), indicate the quantity required, and address the order to the
nearest Hewlett-Packard office. The check digit ensures accurate and timely processing of your
order.

6-11. To order a part that is not listed in the replaceable parts table, include the instrument

model number, 5370A serial number, the description and function of the part, and the number of
parts required. Address the order to the nearest Hewlett-Packard office.

6-12. PARTS PROVISIONING

6-13. Stocking spare parts for an instrument is often done to ensure quick return to service after
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a malfunction occurs. Hewlett-Packard has a Spare Parts Kit available for this purpose. The kit
consists of selected replaceable assemblies and components for the 5370A. The contents of the
kit and the recommended spares list are based on failure reports and repair data, and parts
support for one year. A complementary recommended spares list for the 5370A may be obtained
on request and the Spare Parts Kit may be ordered through your nearest Hewlett-Packard office.

6-14. DIRECT MAIL ORDER SYSTEM
6-15. Within the USA, Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using the system are:
a. Direct ordering and shipment from the HP Parts Center in Mountain View, California.
b.  No maximum or minimum on any mail order (there is a minimum order amount for parts

ordered through a local HP office when the orders require billing and invoicing).

6-16. Mail order forms and specific ordering information is available through your local HP
office. Addresses and phone numbers are located at the back of this manual.
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Table 6-1. Reference Designations and Abbreviations

Model 5370A
Replaceable Parts

REFERENCE DESIGNATIONS

A = assembly DL = delay line K = relay T =: transformer
AT = attenuator; isolator; DS = annunciator; signaling device L = coil; inductor T8 terminal board
termination {audible or visual); lamp; LED M = metre TC thermocoupie
B8 = fan; motor E = miscellaneous electrical part MP = misceltaneous mechanical part TP test point
BT = battery F = fuse P = electrical connector (movable U ntegrated circuit; microcircuit
[] = capacitor FL = filter portion); plug \ electron tube
CP = coupler ) H = hardware Q = transistor; SCR; triode thyristor VR ge regulator; br diode
CR = diode; diode thyristor; HY = circulator R = resistor w cable; transmission path; wire
varactor J = electrical connector (stationary RT = thermistor X socket
DC = directional coupler portion): jack s = switch Y crystal unit-piezo-electric
4 =: tuned cavity; tuned circuit
A = ampere HOD = head NE = neon SPST = single-pole, single-throw
ac = glternating current HDW = hardware ) NEG = negative ss8 = single sideband
ACCESS = accessory HF = high frequency nF = nanofarad SST = stainless steel
ADJ = adjustment HG = mercury NI PL = nickel plate STL = steel
A/D = analog-to-digital Hi = high N/O = normally open sQ = square
AF = audio frequency HP = Hewlett-Packard NOM = nominal SWR = standing-wave ratio
AFC = automatic frequency control HPF = high pass filter NORM = normal SYNC = synchronize
AGC = automatic gain control HR = hour (used in parts list) NPN = negative-positive-negative T = timed (slow-blow fuse)
AL = aluminum HV = high voltage NPO = negative-positive zero (zero TA = tantalum
ALC = automatic level control Hz = hertz temperature coefficient) TC = temperature compensating
AM = amplitude modulation Ic = integrated circuit NRFR = not recommended for field TD = time delay
AMPL = amplifier D = inside diameter replacement TERM = terminal
APC = automatic phasecontrol IF = intermediate frequency ns = nanosecond TFT = thin-film transistor
ASSY = assembly IMPG = impregnated NSR = not separately repiaceable TGL = toggle
AUX = auxiliary in =inch nw = nanowatt THO = thread
AVG = average INCD = incandescent OBD = order by description THRU = through
AWG = american wire gauge INCL = include(s) oD = outside diameter T = titanium
BAL = balance INP = input OH = oval head TOL = tolerance
BCD = binary coded decimal INS = insulation OP AMPL = operational amplifier TRIM = trimmer
B8O = board INT = internal OPT = option TSTR = transistor
BECU = beryllium copper kg = kilogram 0sC = oscillator TTL = transistor-transistor logic
BFO = beat frequency oscillator kHz = kilohertz ox = oxide TV = television
BH = binder head kO = kilohm oz = ounce TVvI = television interference
BKDN = breakdown kV = kilovolt Q = ohm TWT = traveling wave tube
8P = bandpass Ib = pound P = peak (used in parts list) u = micro (10-8) used in parts list)
B8PF = bandpass filter LC = inductance-capacitance PAM = pulse-amplitude modulation UF = microfarad (used in parts list)
BRS = brass LED = light-emitting diode PC = printed circuit UKHF = ultrahigh frequency
BwWO = backward-wave oscillator LF = low frequency PCM = pulse-code modulation; UNREG = unregulated
CAL = calibrate LG = long pulse-count maodulation v = volt
ccw = counterclockwise LH = left hand PDM = pulse-duration modulation VA = voltampere
CER = ceramic LIM = limit pF = picofarad Vac = volts ac
CHAN = ¢hannel LIN = linear taper (used in paris list) PHBRZ = phosphor bronze VAR = variable
cm = centimeter lin = linear PHL = phillips vCo = voltage-controlied oscillator
CMO = coaxial LK WASH = tockwasher PIN = positive-intrinsic-negative Vdc = volts dc
COEF = coefficient Lo = low; local oscillator PV = peak inverse voltage vDCwW = volts, dc, working (used in
COM = common LOG = logarithmic taper (used pk = peak parts list)
COMP = composition in parts list) PL = phase lock V(F) = volts, filtered
COMPL = complete fog = logarithm{ic) PLO = phase lock oscillator VFO = variable-frequency oscillator
CONN = connector LPF = low pass filter PM = phase modulation VHF = very-high frequency
CcP = cadmium plate Lv = low voitage PNP = positive-negative-positive Vpk = volts peak
CRT = cathode-ray tube m = metre (distance) P/O = part of . Vp-p = volts peak-to-peak
CTL = complementary transistor logic mA = milliampere POLY = polystyrene Vrms = voits rms
cw = continuous wave MAX = maximum PORC = porceiain VSWR = voltage standing wave ratio
ow = clockwise MO = megohm POS = positive; position(s) (used in V7O = voitage-tuned oscillator
D/A = digital-to-analog MEG = meg (108) (used in parts list) parts list) VTVM = vacuum-tube voltmeter
d8 = decibel MET FLM = metal film POSN = position V(X) = volis, switched
dBm =decibel referred to 1 mW MET OX = metal oxide POT = potentiometer w = watt
dc = direct current MF = medi frequency: microfarad  p-p = peak-to-peak w/ = with
deg = degree (temperatiure (used in parts list) PP = peak-to-peak (used in parts list) wiv = working inverse voltage
interval or difference) MFR = manufacturer PPM = puise-position modulation ww = wirewound
asa® = degree (plane angle) mg = milligram PREAMPL = preamplifier W/0 = without
°C = degree Celsius (centrigrade) MHz = megahertz PRF = pulise-repetition frequency YiG = yttrium-iron-garnet
°F = degree Fahrenheit mH = millihenry PRR = puise repetition rate Zo = characteristic impedance
°K = degree Kelvin mho = conductance ps = picosecond
DEPC = deposited carbon MIN = minimum PT = point
DET = detector mip = minute (time) PTM = pulse-time modulation
diam = diameter .o = minute (plane angle) PWM = pulse-width modulation
DIA = diameter (used in parts list) MINAT = miniature PWV = peak working voitage
DIFF AMPL= differential amplifier mm = millimetre RC = resistance capacitance
div = division n ng = modulator SE’C::T = re;:tiiier NOTE
DPOT = double-pole, double-throw M = momentary - = reference o . . "
DR = drive MOS = metal-oxide semiconductor REG = regulated All abbreviations in the parts list will
DSB = double sideband ms = millisecond REPL = replaceable be in upper case.
OTL = diode transistor logic MTG = mounting RF = radio frequency
DOVM = digital voitmeter MTR = meter (indicating device} RFI = radio frequency interference
ECL = emitter coupled logic mvV = millivolt RH = round head; right hand
EMF = electromotive force mVac = millivolt, ac RLC = resi induct
EDP = electronic data processing mVde = miltivolt, dc RMO = rack mount onty
ELECT = electrolytlced mVpk = miltivolt, peak an&so = root-;nean-square
ENCAP = encapsulat mVp-p = millivolt, peak-to-peak = roun
EXT = external mVrms = millivoit, rms ROM = read-only memory M U LTI PLI ERS
F = farad mwW = milliwatt R&P = rack and panel
FET = field-effect transistor MUX = muitiplex RWV = reverse working voltage Abbreviation Prefix Multiple
FIF = flip-flop MY = mylar s = scattering parameter T t 1012
FH = flat head A = microampere s, = gecond (time) G ?’“ 108
FOLH = fillister head : uF = microfarad seo = second (plane angle) . giga 108
FM = frequency modulation uH = microhenry S-B = slow-blow fuse (used in parts list) X mooa 108
FP = front panel umho = micromho SCR = silicon controlled rectifier; screw d d e'l:a 10
FREQ = frequency us = microsecond SE = selenium da - 10-1
FXD = fixed nv = microvolt SECT = sections ec' 10-2
g = gram uvac = microvolt, ac SEMICON = semiconductor ¢ ‘r::,"".' o3
GE = germanium uVdc = microvolt, dc SHF = superhigh frequency m Ml 10-6
GHz = gigahertz #Vpk = microvolt, peak ] = silicon u micro 10-8
GL = glass #Vp-p  =microvolt, peak-to-peak SIL = silver n nano 1012
GND = ground(ed) uVrms = microvolt, rms SL = slide "’ fpm? 0.1
H = henry W = microwatt SNR = signal-to-noise ratio 5"': o 10-18
h = hour nA = nanoampere SPDT = single-pole, double-throw a ano
HET = heterodyne NC = no connection SPG = gpring
HEX = hexagonal N/C = normally closed SR = split ring




Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts

Reference HP Part |c Q Descripti Mfr
: . escription Mfr Part Number
Designation | Number |[p| QY P Code
Ay 0537060008 | 0 1 BOARD ASSEMBLY, MOTHER POWER SUPPLY 28480 0537060001
(SERIES 1748)
L3173 01802800 4 2 CAPACITORSFXD ,01F+75e10% 40VDC AL 56289 320R1036G040BB24
ALC2 01802799 0 2 CAPACITOR=FXD ,017F¢7Se10% 20VDC AL 28480 018092799
A1C3 01802799 0 CAPACITOReFXD ,017F¢7Se10X% 20V0C AL 284890 018022799
A1Ce 01802800 ¢ CAPACITORFXD ,01F¢75=10% 40VOC AL 56289 320R3$0360408824
Atdy 125100493 9 i CONNECTORePC EDGE 6#CONT/ROW 2eROWS 28480 12510493
[YLY! 0490=0908 [ 1 RELAY 4C 20VDCeCOIL SA 11SVAC 28480 049020908
ARy 07570435 0 2 RESISTOR 3,92K 1X 125W F TCs04e100 26546 Cdwl/B8e10e3921eF
A1R2 07570283 6 7 RESISTOR 2K 1X _125W F TC304e100 24546 ClUel/8eT00200)wF
A1R3 07570283 6 RESISTOR 2K 1X ,125W F TCs04e100 24546 Ciw1/8eT0s2001 F
A{Ry 07570435 0 RESISTOR 3,92K 1% ,125K F TC30¢e100 24546 Cldel/8eT0e392]eF
AyXse 12511365 6 2 CONNECTORePC EDGE 22wCONT/ROW 2«ROWS 28480 1251e1365
Ayxay 12510472 [ 1 CONNECTORePC EDGE 6eCONT/ROW 2eROWS 28480 1251e0472
Ayxas 125122038 9 2 CONNECTORePC EDGE 15«CONT/ROW 2eR0OWS 28480 1251%2035
A1XAae9 12512038 9 CONNECYORePC EDGE 15=CONT/ROW 2#R0WS 28480 125122038
Agxxy 0490+0907 H t SOCKEYeRLY 15«CONT DIP=SLOR 28480 049020907
Al MISCELLANEOUS

038000336 1 13 SPACEReRVTeON  312¢INelG ,152eINelD 00000 ORDER BY DESCRIPYION

1530e1098 4 4 CLEVIS 0,070IN W SLTt 0,4S4oIN PIN CTR 00000 ORDER By DESCRIPTION

7120e8163 7 LABELeWARNING ,SeINeWD jelNeLG AL 28480 712004163
A2 05370260002 | 1 1 BOARD ASSEMBLY, MAIN MOTHER 28480 05370260002

(SERIES 1748)

A2y 01801701 2 8 CAPACITORSFXD 6,8UF¢e20% 6VDC TA 56289 1500685X000642
A2€2 0180=1701 2 CAPACITORSFXD 6,8UF¢220% 6VOC TA 56289 150D685x0000642
A2C3 0180=1701 H CAPACITOR=FXD 6,8UF+=20% 6VDC T4 56289 1500685x000642
A2Cy 0180+1701 2 CAPACITOR®FXD 6,8UF+220% 6VDC TA 56289 1500685x000642
A2CS 018001701 2 CAPACITOReFXD 6,8UF+e20% 6VDC YA 56289 1500685x000642
A2C6 0180e1701 2 CAPACITOR=FXD 6,8UF+220% 6VDC 74 $6289 1500685%000642
A2C7 0180=1701 2 CAPACITOR®FXD 6,8UF+220% 6VOC TA 56289 1500685%0000642
A2c8 01801701 2 CAPACITORFXD 6,8UF¢s20% 6VDC TA 56289 150D685%0006A2
A2d1 12000519 3 SOCKET=IC 16=CONT DIPoSLDR : 28480 1200%0519
A2Rg 075700280 3 40 RESISTOR 1K 1% ,125W F TCE0ee100 2u%4e Clui/B8aTim]00ieF
AR2 07570280 3 RESISTOR (K 1X 1254 F 1C304«100 24s4e Clel /80100100 oF
A2R3 075720280 3 RESISTOR (K 1% ,125n F TC50+e100 24846 Cldel/8e70e3001eF
A2RUY 07570280 3 RESISTOR 1K 1% 125w F 7C804<100 24506 Cldel/B8e70ei001oF
A2RS 075720280 3 RESISTOR §K §% ,125# F TC=204<100 24sue Clel /8eT001008eF
a2Re 0757«0280 3 RESISTOR 1K 1X ,125W F YC=00ei00 24s4e Clei/8cT0e3001eF
A2R7 075700280 3 RESISTOR 1K {X ,125W F TCs0ve100 24846 ClUol/8e70e1001oF
A2RE 07570280 3 RESISTOR 1K 1% ,125W F TCE000300 24546 Clel/8e70wi00teF
A2XAQA 125122026 ] 27 CONNECTORePC EDGE 18eCONT/ROW 2eROWS 28480 125te2026
A2x498 125102026 8 CONNECTOR=PC EDGE {8=CONT/ROW 2+ROWS 28480 1251=2026
A2XA{0 12512026 8 CONNECTORPC EDGE 18eCONT/ROW 2+ROWS 28480 12512026
A2x4308 12512026 8 CONNECTORePC EDGE 18<CONT/ROW 2+ROWS 28480 1251e2026
A2XAY1A 12912026 8 CONNECTORePC EDGE 18«CONT/ROW 2ROWS 28480 1251=2026
A2x8118 125122026 8 CONNECTOR®PC EDGE 18«CONT/ROW 2eROWS 28480 1251%2026
A2xA124 128102026 8 CONNECTOR®PC EDGE 38=CONT/ROW 2eROWS 28480 1251=2026
A2X2128 125102026 8 CONNECTOR®PC EDGE 18=CONT/ROW 2eR0WS 28480 125122026
A2%a134 125122026 8 CONNECTOR=PC EDGE 18<CONT/ROW 2eROWS 28480 i251a2026
A2xA338 12512026 8 "CONNECTOR®PC EDGE 18«CONT/ROW 20ROWS 28480 125122026
A2XAL4A 1251+2026 8 CONNECTOR=PC EDGE 18=CONT/ROW 2eROWS 28480 1251%2026
A2xA14B 12512026 s CONNECTOR=PC EDGE 38=CONT/RON 2eROWS 28480 1251+2026
42XA154 12512026 8 CONNECTORePC EDGE 18<CONT/RON 2eROWS 28480 1251=2020
A2XA{SB 125122026 8 CONNECTOR«PC EDGE 18=CONT/ROW 24RONS 28480 1251=2026
A2xA164 12512026 [ CONNECYORePC EDGE 18=CONT/ROW 2eROWS 28480 1251=2026
A2xbie8 125102026 8 CONNECTORePC EDGE §8eCONT/ROW 2-ROWS 28480 125102026
42xA17A 125122026 8 CONNECTORePC EDGE 18eCONT/ROW 2eROWS 28480 1251=202¢
A2%A178 12512026 8 CONNECTORePC EDGE 18«CONT/ROW 2ROWS 28480 12512026
A2XA18A 125102026 [] CONNECTORePC EDGE 18«CONT/ROW 2eROWS 28480 1251=2026
A2X4188 125122026 8 CONNECTORePC EDGE 18«CONT/ROW 2«ROWS 28480 1251-2026
A2XA194 12512026 8 CONNECTORePC EDGE 18<CONT/ROW 2«ROWS 28480 125122026
Aaxay98 12512026 8 CONNECTOR®PC EDGE 18°CONT/ROW 2eROWS 28480 12512026
A2X8204 125102026 8 CONNECTOR=PC EDGE 18eCONT/ROW 2eROWS 28480 1251=2026
A2Xa208 125122026 8 CONNECTORePC EDGE 18«CONT/ROW 2eROWS 28480 125t=2026
A2%8214 125142026 8 CONNECTORePC EDGE 18«CONT/ROW 2«ROWS 28480 1251.2026
A2x2218 12512026 8 CONNECTORWPC EDGE 18«CONT/ROW 20R0WS 28480 1251=2020
A2x422 12S1-1365 6 CONNECTOR=PC EDGE 22#CONT/ROW 2eROWS 28480 125191365

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference HP Part |c Q _ Mfr

: : t Description Mfr Part Number
Designation | Number (D Y p Code
A3 05370260033 | 8 1 BOARD ASSEMBLY, INPUT ATTENUATOR 28480 05370260033

(SERIES 1936)

A3CY 016000551 6 2 CAPACITOR«FXD ,01UF ¢100e0X 400VDC CER 28480 0160=0551
A3C2 016000551 6 CAPACITORFXD ,01UF #100«0% 400VDC CER 28480 016020551
A3C3 STRAY CAPACITANCE (SEE SCHEMATIC)
A3CY 01602453 0 2 CAPACITOR=FXD 2,2PF +e,25PF SQVDC CER 28480 016004531
A3CS STRAY CAPACITANCE (SEE SCHEMATIC)
A3Ce STRAY CAPACITANCE (SEE SCHEMATIC)
A3C? 01604531 0 CAPACITOR=FXD 2,2PF ¢w,25PF SOVDC CER 28480 016004531
A3CS STRAY CAPACITANCE (SEE SCHEMATIC)
A3CO 016020552 7 2 CAPACITOR=FXD 100PF +e5X% 400VDC CER 28480 016020552
A3C10 015000072 s H CAPACITOR®FXD 200PF #e5% 1KVDC CER 72982 8380xSEe201Je)KY
A3C1y 0160-0552 7 CAPACITORFXD 100PF +e5% 400VDC. CER 28480 0160%0552
A3C12 0150«0072 s CAPACITOR«FXD 200PF +eS5X% {KVDC CER 72982 838eXSE=201JeoiKY
ASC13 0160-3879 ? 171 CAPACITOR«FXD ,01UF +=20% 100VDC CER 28480 016023879
A3C14 0160-3879 7 CAPACITOR®FXD ,03UF +220% 100VDC CER 268480 01603879
A3C1S 016003879 7 CAPACITOReFXD ,01UF 20X 100VDC CER 28480 0160=3879
A3C1e 016003879 b CAPACITOR®FXD ,01UF +=20% 100VDC CER 28480 0160-3879
A3CY1Y STRAY CAPACITANCE (SEE SCHEMATIC)
A3C18 STRAY CAPACITANCE (SEE SCHEMATIC)
A3C19 0160-3876 4 10 CAPACITOR-FXD 47PF +-20% 200VDC CER 28480 0160-3876
A3C20 0160-0576 5 CAPACITOR, FXD .1 UF +20% 50VDC CER 28480 0160-0576
A3C21 01603876 [ CAPACITORSFXD 4TPF +e20% 200VDC CER 26480 016003876
A3C22 0160-0576 5 38 CAPACITOR, FXD .1 UF +20% 50VDC CER 28480 0160-0576
A3C23 016003878 6 CAPACITQR=FXD 1000PF ¢=20% 100VDC CER 28480 016003878
AsC2a 016003878 6 CAPACITORFXD 1000PF #20% 100VDC CER 28480 016003878
A3C2S 016003878 6 CAPACITOR«FXD 1000PF ¢e20% 100VDC CER 28480 01603878
a3C2e 016023878 6 CAPACITOReFXD 1000PF ¢20% 300VOC CER 28480 0160=3878
A3C27 0160-3879 7 CAPACITOR=FXD ,01UF +e20% 100VOC CER 28480 0160=3879
A3C2e 0160-4084 8 CAPACITOR, FXD .1 UF +-20% 50VDC CER 28480 0160-4084
A3C29 0160-4084 8 CAPACITOR, FXD .1 UF +-20% 50VDC CER 28480 0160-4084
A3CRY 190§-0376 ] [ DIODE«GEN PRP 35V S0MA D0c3S 28489 190320376
A3CR2 190120376 6 DIODEGEN PRP 35v S0MA D0<3S 28480 1901=037e
A3CRS 190100376 [ DIODE=GEN PRP 35V SOMA DQo3S 28480 19010376
ASCRY 190100376 6 DI0DE=GEN PRP 35y 50MA D0o3S 28480 19040376
A3J14 125102030 8 2 CONNECTORePC EDGE §0eCONT/ROW 20RONWS 28480 125122036
A3Ji8 125122034 ) CONNECTOR=PC EDGE 1{00CONT/ROW 20ROWS 26480 125102034
A3J2 1250e1163 0 2 CONNEGTOReRF BNC FEM PC SQ=QHM 28480 125001163
A3J3 128001163 0 CONNECTOR=RF BNC FEM PC S0o0HM 208486 12501163
A3MPY $020+3440 7 § SPRINGIDETENT 28480 $020036440
A3Mpl 146020603 6 6 SPRING, DETENY 28480 146000603
A3vpy 05345040002 | 8 ) GUIDE 28480 05345040002
4301 185800228 ] 2 TRANSISTOR@JFET DUAL NeCWAN DoMODE 81 28480 18550225
4302 18580225 5 TRANSISTORCJFEY DUAL NeCHAN DoMODE S 26480 188500225
4303 185420215 1 11 TRANSISTOR NPN 81 PDBISOMW FTR300MMZ 04713 2N3904
A3Q¢ 185000215 1 TRANSISTOR NPN 8% PDE3ISOMK ETE300MHZ 04713 2N3906
A30% 1856800215 1} TRANSISTOR NPN 33 PDEISOMW FTY3300MMZ 04713 2N3904
5306 165000215 3 TRANSISTOR NPN 81 PO®3SqMw FTE300MHZ 06743 2N3904
A3RY 069808382 6 H RESISTOR 25 5% 25N C TCs0+ei50 26080 069808382
A3R2 NOT ASSIGNED
A3R3 078706072 1 2 RESISTOR 49,9 ix ,S5W F TC304<100 26480 07570072
A3RY 0698+8881 0 2 RESISTOR 900K SX ,3n C TC2040200 28480 06988881
A3RS 069848880 9 2 RESISTOR 100K SX ,1SW C TC®00e1S0 28480 069808880
A3Re 0757=0072 i RESISTOR 49,9 1% ,SW F TC30+ei00 28480 0787e0072
A3RY 069808881 ] RESISTOR 900K Sy 3w C TC30+4200 28480 0698288481
A3RS 069808880 9 RESISTOR 100K 5% ,15W C TC=0+=150 28480 069848880
A3R9 2100+3646 6 2 RESISTOR®VAR W/SW 5K 20X LIN SPSToNO ot121 6SiN1§28502M2
A3R10 069823160 ] 2 RESISTOR 31,6K 1X ,125% F TC=04e}00 24546 Cdei/BeT0e310620F
ASRYyy 210003616 6 RESISTOR=VAR W/8W SK 20% LIN SPSTeNO otfai GS{Nyj28502M2
AZR12 069803160 [] RESISTOR 31,6K 1% ,125W F TCE0+e]00 24546 Clot/BuTOu3lbReF
A3R{3 069808381 H 2 RESISTOR S6 SX ,iW C YCm0+e200 28480 06988381
A3R1Y 068325115 6 2 RESISTOR 510 5% ,25W FC TCBw400/4600 01121 £8541%
A3R1S 0698<8381 5 RESISTOR 50 SX ,1W C TCs04=200 28480 0698+8381
A3R16 06835445 6 RESISTOR $10 SX ,25% FC TC®<U00/¢600 0112 €BS{1S
ASRy7 06831055 ] 2 RESISTOR 1M SX _2SW FC T€20800/¢900 01124 €81055
A3R18 068301055 H RESISTOR M 5% ,25W FC TC50800/¢900 0t1214 €B10SS
A3R19 069808615 8 3 RESISTOR 75K 1% 05K F TC®090100 28480 0698+8615
A3R20 068301125 0 9 RESISTOR 1,1K 5% 25w FC TC2c800/¢700 oti2y cB1125
A3R21 0757+0420 3 b4 RESISTOR 780 ix ,125W F TC®0+w100 24546 Clat/BaT0e?SieF
A3R22 0698<6241 2 2 RESISTOR 750 5% ,125W CC TCse330/4800 01328 887515
A3R23 0757-0420 3 RESISTOR 750 1% ,125W F TC204=100 24Su6 Clel/B8eT0e?SieF
A3R20 07570420 3 RESISTOR 750 1% 125K F TC304w100 24846 Clal/BeT0u?S]ef
A3R2S 069826241 2 RESISTOR 750 5% ,12%W CC TC3=330/+800 01121 88751S

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q Descripti Mfr
: p escription Mfr Part Number
Designation | Number |p| @Y p Code -
A3R26 0757-0420 3 RESISTOR 750 1X ,125W F TCE0+e100 2uS46 Cuei/BeT0e751eF
A3R2Y NOT ASSIGNED
A3R28 06988615 8 RESISTOR 78K 1X ,05W F TCs04e100 28480 06988615
A3R29 069848615 8 RESISTOR 7SK 31X ,05W F YC204=100 284890 06988615
A3R30 NOT ASSIGNED
A3R3y 06831525 ¢ 1 RESISTOR 1,5K Sx ,25W FC TC3ed00/4700 0t121 ceys2s
A3R32 069845178 2 s RESISTOR 1,5 Sx ,125W CC TCBe350/48%7 03121 88152%
A3R33 069823113 1 4 RESISTOR 100 5% ,125W CC TC3=270/4540 01124 881015
A3R3Y 0757+0802 H 2 RESISTOR 162 1% ,5W F TCs0ee100 28480 07570802
A3R3S 06983113 1 RESISTOR 100 5% ,125W CC TC3e270/4540 0t121 881015
A3R36 0757=0802 5 RESISTOR 162 1X ,5W F TCs0ee100 28480 0757=0802
A3R3? 06983378 [ 12 RESISTOR S1 35X ,125W CC TCsw270/+4540 ottt 885108
A3R38e 0683+1025 9 2 RESISTOR 31K 5X ,25W FC TC3ed00/4600 o112t c8g02s
#FACTORY SELECTED PART
A3R39 06983378 0 RESISTOR S§ SX ,125W CC TC®=270/4540 01121 885108
A3R40e 068301025 9 RESISTOR 4K SX ,25W FC TC3e400/+600 oitel c8jo2s
¢FACTORY SELECTED PAR?Y
A3R4Y 06983113 1 RESISTOR 100 5% ,125W CC TCEe270/4540 o112 881015
A3RG2 069803113 1 RESISTOR 100 5% ,125W CC TCZe270/4540 01121 881015
A3R43 06986984 0 2 RESISTOR 470 S% ,125% CC TCs=330/¢800 0g124 88471S
A3R4a 210001788 9 [ RESISTOReTRMR 500 10% C TOP=ADJ 1efRN 73138 82PRS00
A3RYS 068302415 3 1 RESISTOR 240 5% ,25W FC TC2ed00/+4600 o1i2t |. €B2U1S
A3R4e 06986984 0 RESISTOR 470 5% ,125W CC TC=«330/4800 o1t 88471S
A3RUY 210001788 9 RESISTOReTRMR $00 10X C TOPeADJ 1eTRN 73138 82PRS00
A3R4S 06985564 0 1 RESISTOR 240 5% ,12SW CC TCm=330/4800 01421 88241S
A3RUS NOT ASSIGNED
A3RSO NOT ASSIGNED
A3RSY 068341125 0 RESISTOR 1,1K SX ,25W FC TCB=400/+700 01121 c8112S
A3RS2 068301125 0 RESISTOR 1,1K Sx ,25W FC TC==u00/4700 o112t ceq12s
A3RS3 06831125 0 RESISTOR 1,1k SX% ,25W FC TC3eu00/¢700 [ 2R T3 £8112%
A3RSY 06831125 0 RESISTOR 1,3k 5% ,25# FC TC22400/¢700 oitas c8iges
A3RSS 06983378 [] RESISTOR 51 8% ,125W% CC TC=e270/¢540 [23F3} 88510%
A3RS6 068324715 0 [] RESISTOR 470 5% ,25W FC 7C3<400/4600 oti21 ceurys
A3RS? 069803378 0 RESISTOR S1 SX ,125W CC TC=e270/4540 (231 3] 885108
A3RSS 068304715 0 RESISTOR 470 S% ,25W FC TC®e400/+600 01121 caerys
ARGS9 0698-7218 5 6 | RESISTOR 1780 1% .05W F TC=0%100 24546 C©3-1/8-TO-178R-G
*FACTORY SELECTED PART
A3RGQC 0698-7218 5 RESISTOR 1780 1% .05W F TC=0+100 24546 C3-1/8-TO-178R-G
) *FACTORY SELECTED PART
A3R6§ e 0698-7218 5 RESISTOR 1780 1% .05W F TC=0£100 24546 C3-1/8-TO-178R-G
*FACTORY SELECTED PART
A3R62# 0698-7218 5 RESISTOR 1780 1% .05W F TC=0+100 24546 C3-1/8-TO-178R-G
*“FACTORY SELECTED PART
A3R63 06980083 8 4 RESISTOR §,96K 1§ ,125W F 7C204100 20454e Cle1/8e7001901aF
A3R6d 06980083 ] RESISTOR §,96K §X ,125W F 7C80¢0100 20546 Cle1/8aT0e196]aF
A3ReS 06986083 8 RESISTOR 1,96K §X 125K F 7CEQ¢wj00 2454e Cidel/8070ei96)aF
A3R66 069820083 8 RESISTOR §,96K §X ,125W F TCZ0¢e100 24sue C4e1/8aT0ei96]eF
A384 0534S+60100 | 9 Iy LEVER/SLIDE ASSEMBLY 28480 08345260100
A382 0534S«60100 |9 LEVER/SLIDE ASSEMBLY 28480 05345060100
4383 05345¢60101 |0 1 SLIDE ASSEMBLY, P,C, SWITCH 28480 0534560101
A384 05345060100 |9 LEVER/SLIDE ASSEMBLY 28480 0534560100
A38% 05345260100 |9 LEVER/SLIDE ASSEMBLY 28480 05345060100
A38e 0534%=60800 |9 LEVER/SLIDE ASSEMBLY 28480 05348«60100
A387 0534S=60100 |9 LEVER/SLIDE ASSEMBLY 26480 0534560100
4388 31011596 [ 2 SWITCHeSL DPDTMINYR 1A {2SVAC PC 28480 3101=1596
A389 3101159 [ SWITCH=S, DPDTMINTR 1A §2SVAC PC 26480 31031596
A3Ui 18260088 7 2 IC, LIN 114eBIY WIDE BAND aMPL 28480 182600088
A3V2 182620088 7 I1C) LIN 114e81T WIDE BAND AMPL 28480 18260088
A3WY 81202461 H 1 CABLE ASSY 26AWG 16eCNOCT 28480 8120%2461
A3 MISCELLANEOUS
036000642 0 4 TERMINALoSTUD SGLePIN PRESSeMTG 12615 383+3958
03800519 2 2 SPACEReRND ,128eINelG ,259¢INelD 28480 03800519
05900043 2 2 NUTeHEX@DBLBCHAM 1/0e32aTHD ,375eINeTHK 00000 ORDER BY DESCRIPTION
120040475 0 198 CONNECTOR®8GL CONY SKT ,016eINeBSCes2 28480 120000475
12512229 3 4 CONNECTOReSGL CONT SKT ,033eINeBSCe$Z 20480 125102229
Ag 0537060004 |3 1 BOARD ASSEMBLY, INPUT TRIGGER 28480 05370260000
(SERIES 1748)
A4Cy 01603879 7 CAPACITOR®FXD ,01UF +w20X% 300VOC CER 28480 01603879
AuC2 01603879 7 CAPACITOReFXD ,01UF +e20X 100VOC CER 28480 01603879
AuCy 01603879 b CAPACITORFXD ,01UF ++20X 100VDC CER 28480 01603879
AuCy 01603879 ? CAPACITORFXD ,01UF +=20X 100VDC CER 28480 016023879
(Y14 0160-3878 6 CAPACITORFXD 1000PF #=20X 100VDC CER 28480 016023878

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference HP Part |c Q Descriti Mfr
b A escription Mfr Part Number
Designation | Number |p| <tY P Code
AuCe 01603878 6 CAPACITOReFXD 1000PF +e20% 100V0C CER 28480 01603878
A4CY 01603878 |6 CAPACITORSFXD 1000PF +=20% 100VDC CER 28480 01603878
A4Cs 0160-3878 |+o CAPACITOReFXD §1000PF ¢=20% 100VDC CER 28480 01603878
a4Co 0160-3878 o CAPACITOR=FXD 1000PF +220% 100VDC CER 28480 016003878
Aacto 016003878 |6 CAPACITORSFXD 1000PF +=20% 100VDC CER 20480 016023878
AuCyy 016003876 4 CAPACITOReFXD 47PF ¢e20X 200VDC CER 28480 0i60=3870
AsC12 018000428 ] [ CAPACITOReFXD 68UF+020% 6VOC TA 28480 | o0180=0428
AuCi3 0180-0428 |8 CAPACITOReFXD 68UF+=20% 6VDC TA 28480 018020428
A4C1o 01603870 |4 CAPACITOR=FXD 47PF +220% 200VDC CER 28480 016023876
AsC1S 018000628 |8 CAPACITOReFXD 68UF¢=20% 6VOC TA 28480 018000428
A4Cte 018000428 8 CAPACITOReFXD 68UF+=20% 6VOC TA 28680 0180e0u28
A4C1y 01603876 4 CAPACITOR®FXD 4YPF +e020% 200VOC CER 28480 01603876
AuCle 036023878 [ CAPACITOReFXD 1000PF ¢«20% 100VDC CER 28480 01603878
A6C19 016003879 |7 CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 016023879
AgC20 016003876 4 CAPACITORSFXD U7PF ++20% 200VDC CER 28480 0160+3876
A4C21 0160e3878 |6 CAPACITOReFXD 1000PF +e20% 100VOC CER 28480 01603878
AuC22 01603876 |4 CAPACITORSFXD 47PF 420X 200VDC CER 28480 0160#3876
A4C23 01603876 |4 CAPACITOR«FXD 47PF 420X 200VDC CER 28480 016003876
AaC2u 01603876 4 CAPACITOR«FXD 47PF ¢w20% 200VDC CER 28480 01603876
£6C25 01603876 |4 CAPACITOReFXD 47PF +#20% 200VDC CER 28480 01603876
AsC2e 016022599 |6 i CAPACITOReFXD 580PF 410X 200VDC CER 28080 016022599
AoCRy 1902<0074 3 L'} DJOOE=INR 7,15V SX DOe? PDOS 4N TC34,007% 28480 190220074
AGCR2 190220070 3 DIODE=ZNR 7,15V 5% DOe? POx,aw TC8¢,047% 28480 19920074
AuCR3 19023036 3 2 | DIODE=INR 3,16V SX DOe? POS, 4w TCso,064% 28480 19023036
AgCRa 19023036 3 DIODEeZNR 3,16V 5% DOeY PDE, 4w TCac,064% 28400 19023036
AdLy 9100c3 788 6 39 CHOKE=NIDE BAND ZMAXZo89 OKMP 180 MWZ o211¢ VK200 20748
AQL2 910001788 {6 CHOKE=WIDE BAND ZMAX2680 OHM3 180 MHZ 02114 VK200 20706
aoL3 910001786 |6 CHOKE«WIDE BAND ZMAXB680 OHM3 180 MHZ 02114 VK200 20748
AdLe 910001788 |6 CHOKE«WIDE BAND ZMAXS680 OHMa 180 MNZ 02114 VK200 20/48
AuLS 910001620 |S 2 | COILeMLD 15UM 10X Q®6S ,1550X,37SLGeNOM 20480 910003620
A6L6 910021620 |5 COIL=MLD §SUH 10X G®6% ,355DX,375LGoNOM 28480 910003620
AGLY 916000549 | 2 | COILeMLD 22UH 10% G870 ,2250X,57LGoNOM 28480 910000549
AsLe 910020589 |5 COZLOMLD 22UH 10% 0870 ,225DX,STLGoNOM 28080 910000549
AGR{ 06988178 |2 RESISTOR 1,5K SX ,12%W €€ VCuo350/¢857 012t 8B152%
AaR2 21001788 9 RESISTOR=TRMR 500 10% C TOPeADJ ieTRN 73338 82PRS00
A4R3 069808178 |2 RESISTOR 1,5K SX ,125W CC 7TC8=350/4857 01121 881525
agRy 069805178 2 RESISTOR 1,5K 5% 125N CC TCsw350/4857 08121 881525
A4RS 210001788 5 RESISTOR=TAMR S00 10X C TOPwADJ 1oTRN 73138 82PRS00
AGRe 0698c8178 |2 RESISTOR §,5K SX ,125W CC TCsw350/¢857 oitas 883525
AgRY 06983378 0 RESISTOR 51 SX ,125W CC TC32270/4540 ol121 885105
aens 06963378 ) RESISTOR 51 S% ,125W CC VC=270/4540 01121 885109
A4R9 069823378 0 RESISTOR §1 SX ,125W CC VC2*270/4640 01321 885108
VLI 069803378 0 RESISTOR S1 SX ,125W CC TC®270/4840 0132 88510%
AQRy 21003216 e 2 RESISTORTRMR §6K §6% € TOPeADJ UeTRN 32997 3339Kuie} 03
AORE2 069608623 |8 2 | RESISTOR 560K S% ,125W CC 7CEe600/6§37 0t124 8856485
AURY3 21003216 2 RESISTOR=TRMR 10K 10% € TOPeADJ 4eTRN 32997 3339Hc1e103
AGR{uy 060808623 8 RESISTOR 860K 3% 125K CC 7CEc600/01137 0lie4 BB564Y
AURYSe 0787~0062 ° 20 RESISTOR S50 2% ,25¢ F 7C209-100 19701 MES2C)/4oT0eS a6
¢FACTORY SELECTED PART
AgR{6 2100+1988 7 e RESISTORCTRMR 160 10X C TOPwADJ jeTRN 73138 82PR100
84RyY 069807239 |0 2 | RESISTOR §,33K g% ,05W F TC®0e=100 20546 | C3e1/8e70e133306
AgR{8e 0757-0062 |9 RESISTOR 510 2% ,25W 5 TC=0¢e100 19701 MF$2C]/6eT005i 106
«FACTORY SELECTED PART
A6Ry9 2100«3984 7 RESISTOReTRMR 100 10% C TOP=ADJ 1oTRN 73338 82PRi00
a4R20 069807239 |0 RESISTOR 1,33K 1% ,0S% F TC804=100 24846 | C3e1/82T0=1331e6
AQR2Y 068626815 1 2 | RESISTOR 680 S% ,5H CC TC®0e520 0g121 EB6SLS
A0RZ2 0757-027¢ |0 6 RESISTOR 3,16K X ,125W F TC80+=100 24S66 | CUo1/8eaTO0e316ieF
AQR23 068626815 1 RESISTOR 680 5% ,5W CC TC=04529 01121 EB6SLS
AuR2a 07570279 0 RESISTOR 3,16K 3% 1250 F TCE04ei00 20846 | Cle1/BeT0e3ibleF
AUR2S 068323125 0 RESISTOR §,1K 5% ,25W FC TC®e400/4700 01121 cB112s
AUR26 0683+1125 |0 RESISTOR 1,1K 5% ,25W FC 7C8<400/4700 01124 c8112$
A8R27e 068325105 |4 RESISTOR S1 SX ,25W FC TCseu00/+%500 01121 €B5108
sFACTORY SELECTED PART
88R28 068304525 |0 RESISTOR §,4K 5% ,25W FC TCE«400/+700 08121 cBi12s
A8R296 0683<5105 |4 RESISTOR S1 SX ,25W FC YCEe000/0500 01121 85105
©FACTORY SELECTED PART
AGR30 068301125 ) RESISTOR 1,1K S¥ ,25¢% FC 7C8<400/4700 0ft21 c81125%
AUR3Y 06983378 [] RESISTOR S1 5% 125w €C 7C30270/4540 [ZRT¥ 1) 885108
ACR32 068308715 |0 RESISTOR 470 Sx ,25W FC TC2cd00/5600 01121 €84715
AUR3S 069803378 0 RESESTOR S1 SX ,125W CC TCS270/4540 01321 885108
AUR3Y 068324715 0 RESISTOR 470 SX ,25W FC TC%=400/¢600 01121 c8ar1s
AURS 068302425 5 2 RESISTOR 2,4K SX ,25W FC TC2=400/¢700 01121 €8242S
AUR3e 068302425 |5 RESISTOR 2,4K SX ,25W FC TC3<400/4700 01121 €82425
AGR37 NOT ASSIGNED

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

. L. fr
Reference HP Part |c Qty Description M d Mfr Part Number
Designation | Number (D Code
A4R3s NOT ASSIGNED
AuR39 0698e3111¢ 9 2 RESISTOR 30 SX ,125W CC YCme270/4540 01121 BB300S
AGRY0 06983811 9 RESISTOR 30 SX ,125W CC TC®=270/¢540 01121 883003
AGRay 06983378 [ RESISTOR Si SX ,125W CC TC2w270/¢4540 01124 88510%
[VLTH 06831645 3 2 RESISTOR 160 SX ,25# FC TC®eu00/+600 01121 c8i6tS
AURYY 06983378 ] RESISTOR 51 5X ,125W CC TC3«270/¢540 01121 B8510S
AURGY 0683=161S 3 RESISTOR 160 S% 254 FC TC3«400/4600 01121 c8161s
Y 18260290 3 F] IC, LINEAR 28480 182620290
AuU2 182620290 3 1C, LINEAR 28480 182620290
AuU3 18260021 8 2 0P AMP GP T0e99 27014 LM310M
Y 182600021 8 0P AMP GP TOe99 27014 LM310M
A4 MISCELLANEOUS

03800059 H t SPACER=RVTeON ,25«INelG ,152eINeID 00000 ORDER 8Y DESCRIPTION

120000475 [ CONNECTOR@SGL CONT SKT ,016eINeBSCeSZ 28480 120040475
AS 0537060005 | 4 1 BOARD ASSEMBLY, MPeIB CONVERTER 28480 05370060005
ASJ4 120020519 3 SOCKET@IC 16eCONT DIP=SLDR 28080 120000519
ASJ2 120020519 3 SOCKETIC 16=CONY DIP=SLDR 28480 12000519
ASJ3 12513283 1 1 CONNECTOR 24ePIN F MICRORIBBON 28480 125123283
ASSy 310101973 7 2 SWITCHeSL 7e1ADIP=SLIDE=ASSY .14 SovDC 28480 31011973

AS MISCELLANEOUS

0380+0643 3 2 STANDOFFeMEX ,25SeiNelLG 6e32THD 00000 ORDER BY OESCRIPTION

12000485 2 1 SKTeIC,14 PINy PC MTGs RY AGLs CONT 28480 120020485

15301098 n CLEVIS 0,070eIN W SLTt 0,454=IN PIN CTR 00000 ORDER BY DESCRIPTION

21900017 4 2 WASHEReLK HLCL NO, 8 ,168eINelD 28480 219000017
A6 05370260006 | S 1 BOARD ASSEMBLY, POWER SUPPLY CONTROL 28480 05370060006

(SERIES 1748)

AeCy 0180=0491 ] 11 CAPACITORGFXD 1oUFee20% 25VOC T2 28480 01800494
AeC2 0180+0491 H CAPACITOReFXD {0UF+=20% 25V0C Ta 28480 0180=049]
AsC3 01800491 H CAPACITORFXD 10UFee20% 25VDC TA 28480 018000494
AsCu 018000491 D) CAPACITORSFXD 10UFew20X% 25VDC TA 28480 0180+04914
A6CS 0160-2208 4 ) CAPACITOR=FXD 330PF ¢=5% 300VDC MICA 28480 016022208
asCo 01602208 ] CAPACITOR®FXD 330PF +e5X 300VDC MICA 28480 0160+2208
AsC7 016002208 'S CAPACITORFXD 330PF +«5% 300VDC MICA 28480 016022208
a6C8 01602208 4 CAPACITOR=FXD 330PF ¢a5X% 300VDC MICA 28480 016022208
A6CRY 190200522 6 2 DI0DEZNR {NS3408 6V SX PDsSW IRsjyA 04713 iNS3L08
A6CR2 1902-0522 6 DIODEwZNR {NS3408 6V SX PDaSw IRsjuA 04713 INS3408
A6CR3 19020632 9 2 DIODE«ZNR {NS3S4B 17V S5X POsSW TCE47SX 04713 INS354B
AeCRy 190220632 9 DIODE«ZNR INS3S4B {7V SX POZSW TCE47SX 04743 INS3548
A6CRS 190220074 3 DIODEeZNR 7,15V S% DOe? PD®,Un TCE®s,047% 28480 1902=0074
46CR6 190220074 3 DIODE«ZNR 7,15V S% DOe7 PDa 4w TCEe,047% 28480 190240074
AeCRY 19020783 1 H DIODE®ZNR 16,2V 5% DOeiS PDSiW TCE4,066% 28480 190240783
AeCRS 190200783 1 DIOOE=ZNR §6,2V SX% DOwiS PDE1W TCE+,066% 28080 190220783
A6081 199020620 0 9 LEDeVISIBLE LUMaINTSIMCD IF320MAmMAX 268480 50824584, BENT LEADS
AsDS2 199020620 0 LEDeVISIBLE LUMoINTEIMCD IFs20MAeMAx 28080 5082-4584, BENT LEADS
A6083 19900620 0 LED®VISIBLE LUMoINTEIMCD [F320MA=MAX 28480 5082=4584, BENT LEADS
A6DS4 19900620 [} LEDeVISIBLE LUMeINTZIMCD IF220MAoMAX 20480 50824584, BENT LEADS
a6F§ 213000023 8 3 FUSE 1,54 125V FASTeBLO ,281X,093 28480 211000423
A6F2 21100454 H 2 FUSE 7A 125V FASTeBLO ,281X,093 28480 211000454
AGF3 21100054 H FUSE 7A 125V FASTBLO ,281X,093 26480 211000454
AGF Y 21100423 8 FUSE 1,54 125V FASTeBLO ,281X,093 28480 211090423
A6G1 185320036 2 4 TRANSISTOR PNP 81 PDE3§0MW FTS2S0MHZ 28480 185300036
A602 185420215 1 TRANSISTOR NPN 81 POS3S0MW FT3300MH2 06713 2N3904
4603 185420215 1 TRANSISTOR NPN SI PD2350MW FT=300MMZ 04713 2N3904
A60¢ 185340036 2 TRANSISTOR PNP $1 POZ3foMw FT2250MH2 28480 185320036
A6Rj§ 08112490 7 2 RESISTOR ,1 3% Sw Pw TC®04e50 28480 081122490
a6R2 081102490 7 RESISTOR .1 3% SW PW TC30450 28480 081192490
A6RY 081103475 [ 2 RESISTOR .4 1X 3W PW 7C20¢e90 28480 08113475
A6RYy 081103475 0 RESISTOR .4 1% 3W PW TC204=90 28480 0811e3475
AGRS 07570280 3 RESISTOR 1K 1X ,125W F TCs0+e100 FTLTS Clel/BaT0el001eF
A6RG 075720280 3 RESISTOR 1K 1% ,125W F 7C204100 24sue Clel/8aT0e100)eF
A6RY 069843444 1 2 RESISTOR 316 1% ,125W F TC204e100 24546 Clal/BeT0e316ReF
A6RS 0698e3444 1 RESISTOR 316 1% ,125W F TC30¢e100 2usu6 Cuml/BeT0m316RwF
AR 06983258 s { RESISTOR 5,36K 1% 125K F TCx0eei00 2us4e Cdei/BeT0eS3beF
A6R10 07870442 9 20 RESISTOR 10K 1% ,125W F TCs0ee100 24sus Clw1/8aT0w1002F
AGRY§ 075720280 3 RESISTOR 1K 1X ,125W F TC20+a100 2us46 C4m1/8eT0ei001F
AsR{2 069843279 0 1 RESISTOR 4,99K 1X ,125W F TC304e100 24846 Clw)/BaT0eld9] ek
ABR13 075720280 3 RESISTOR §K 1% ,125W F TCz0¢=100 24s4e Cuei/8eT0=1001F
AbR1Y 07570438 3 H RESISTOR S,11K 1% ,125W F TC304«100 24546 Cle1/8eT0e5111eF
ABR1S 07570283 6 RESISTOR 2K 1% ,125W F TC20¢=100 2us4s CUe1/8eT0e2001F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference HP Part |c Q _— Mfr
: : t Description Mfr Part Number
Designation | Number [p| <Y p Code
AGR16 07570442 9 RESISTOR 10K 1X ,12SW F 1Cs0¢e100 24546 Clol/8eT10010020F
AbR17 0757=0280 3 RESISTOR 1K 1X ,125W F T(s0+=100 24Sdue Clal/8aT0e0100]eF
ApR1S 07S7=0283 [ RESISTOR 2K 1X ,125W F TCs0¢e100 248de Clel /8100200 ef
ApRY9 0757=0280 3 RESISTOR 1K 11X ,425W F TC20+«100 24usds Civo} /8270100 eF
A6R20 07S7«0446 3 3 _RESISTOR 18K 1X ,125W F TC=04=100 2484 CUw]/8eT001502eF
ABR21 078700283 [ RESISYOR 2K 1X ,125% F TCm04=100 24Sde Clei /807002001 eF
A6R22 0757e0280 3 RESISTOR 1K 1X ,125W F TCs04e100 24846 Clel/8eT0ci0leFf
AsR23 081101219 ) H RESISTOR 250 SX 3w PW TC30+e20 28480 0831e1219
A6R24y 08111219 [ RESISTOR 250 SX 3W PW TCs304020 28480 081101219
AsUY 18200477 ® [} OP AMP GP BeDlPep 27014 LM3OSIAN
AsU2 18200477 [} OP AMP GP BeDIPep 27014 LM30LAN
AsU3 182000477 [ OP AMP GP 8eDIPeP 27014 LM3O1AN
AoUg 182000477 [ OP AMP GP 8eDIPeP 270%¢ LM30SAN
A6US 18260316 4 { V REF T0eS 27014 LHOO70wtM
A6 MISCELLANEOUS
03600083% 0 91 TERMINAL TEST POINT PCB 00000 QRDER BY DESCRIPYION
50009043 6 L PINIP,C, BOARD EXTRACTOR 28480 50009003
$040e6843 2 S EXTRACTOR, P,C, BOARD 28480 5040w»6843
(A7 USED IN OPTION 001)
AT 05370060007 | 6 1 BOARD ASSEMBLY, OSCILLATOR POWER SUPPLY 28480 053700560007
C(SERIES 1748)
A7CH 031600128 3 1 CAPACITOROFXD 2,2UF 4«20% SOVDC CER 28480 0t60=0128
ATC2 01802730 L] 1 CAPACITOR®FXD 1700UF+7S«10%X 30VDC AL 28480 0180=2730
A7C3 01600576 S S CAPACITOR®FXD ,1UF +=20% SOVDC CER 28480 01600576
47Cs 016020576 S CAPACITORoFXD ,1UF +«20% S0VDC CER 28480 0160=0876
A7CS 018023746 5 13 CAPACITORGFXD 1S5UF+w=i0X% 20VDC TA 56289 1500156%902082
A7CRY 19010366 '} 3 DIODEeFW BRDG 40OV 1A 28480 19010366
A7CRE 190120028 S 1 DIODE«PWR RECT 400V 7S0MA DQOe29 28480 19010028
A7CRY 190203172 8 1 DIODE=ZNR $1V 2X DO=7 PDB UW TCZ¢,062% 28480 190203172
A7F ¢ 2131000423 8 FUSE 3,54 125V FASTeBLOD ,281%,093 28489 211000023
A7Gs 185400071 7 i TRANSISTOR NPN ST PDB3I0OMW FTE200MHZ 28480 185400078
ATR{ 075700420 3 RESISTOR 780 1X ,125W F 7C%0¢e100 24sde Clo|/8cT0eTS]icf
ATR2 07570726 e 1 RESISTOR S11 1X ,25W F 7C3040100 245846 €Se1/0c70=S1 1ReF
ATUS 182620847 9 2 1€ 7812 Vv RGLTR 70220 04743 ME7812CP
AT MISCELLANEQUS
0360006538 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTYION
236000055 1 1 SCREWeMACH 6032 _,188eINol.G BOGeHDoSLT 00000 ORDER B8Y DESCRIPYION
24200014 0 i NUTeHEX#DBLeCHAM 60320THD ,12ScINwTHK 00000 OROER BY DESCRIPYION
500009043 ] PINIP,C, BOARD EXTRACTOR 284890 5000629043
50406843 2 EXTRACTYOR, P,C, BOARD 28480 S060w6843
1.Y:] 08370060008 | 7 1 BOARD ASSEMBLY, FREGQUENEY BUFFER 28480 0537060008
(SERIES 1748)
28C 01602055 9 io0 CAPACIVOReFXD ,01UF +80+20% 100VOC CER 28480 0160=205%
48C2 01603877 s '] CAPACITOReFXD 100PF ¢e20% 200VDC CER 284890 01603877
A8C3 0160+3879 7 CAPACITOReFXD ,01UF +=20X% 3100VOC CER 28480 0160w3879
[1.14°} 016053879 7 CAPACITOROFXD 01UF ¢e20% 100VDC CER 28480 0160=3879
A8CS 0160=3879 7 CAPACITOReFXD ,0tUF +220% 100vDC CER 28480 01603879
A8Ce 0§60-3879 7 CAPACITOR«FXD ,01UF +=20% 100VOC CER 28080 0166=3879
A8CT 0140e0234 0 2 CAPACITORFPXD SQO0PF ¢eiX 300VDC MICA 72136 OMISFSO1FO0300WVIC
[Y.14 ] 014000230 0 CAPACITOReFXD S00PF setk 300VDC MICA 12136 OMiSFS01F0300WViIC
aaCe 016023879 7 CAPACITOR=FXD ,01UF +e20% 100VDC CER 28480 0160=3879
A8C16 0160+3879 7 CAPACITOReFXD ,01UF ¢e20% 3100VDC CER 28480 01603879
as8Ciy 016022236 8 1 CAPACITOR«PXD 3PF ¢w, 2SPF S0QV0C CER 28480 0i60-2236
asCi2 0160e3878 [} CAPACITORFXD 1000PF +220X% 100VDC CER 28480 016023878
A8Ci3 016023879 7 CAPACITORFXD ,01UF +e20% 100VOC CER 28480 01603879
A8Ciy 01603879 ? CAPACITORSFXD ,01UF +e20% 100VOC CER 28480 0160=3879
ABCLS 03603086 0 Q CAPACITORCEXD 2S0PF ¢oiX 100VDC MICA 28480 0le0=3046
Aatxe 0§80=0491 s CAPACITORFXD 10UF+=20% 25VDC YA 28480 0§80w049y
LY-13%4 018000493 S CAPACITORCEXD 10UFee20X 25VDC TA 28480 01800049}
ABCLS 016003879 ¥ CAPACITOReFXD ,01UF ¢020% §00VOC CER 28480 016003879
A8C19 01602240 & i CAPACITOR=FXD 2PF ¢2.25PF S00VDC CER 28480 0160w2240
48C20 016022197 0 2 CAPACITORSFXD 310PF ¢oSX 300VDC MICA 28480 016022197
A8C2% 01603046 [} CAPACITORFXD 2%50PF ¢eiX 100VDC MICA 28480 0i60e3046
a8C22 016023046 0 CAPACITOReFXD 250PF +eiX 100VDC MICA 28480 0160=3046
A8C23 01603879 7 CAPACITORFXD +OtUF ¢e20X 100VDC CER 28480 01603879
A8C20 01800491 S CAPACITOReFXD {0UF+=20X 25V0OC TA 28480 0180=049%
ABC2S 0160«3879 7 CAPACITOR®FXD ,01UF +e20X 100VDC CER 28480 0160=3879

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q D _— Mfr
: g escription Mfr Part Number
Designation | Number || QY p Code
A8C26 016002197 0 CAPACITORSFXD 10PF +=SX 300V0OC MICA 28480 0160e2197
A8CRY 190120535 9 1 DIODESCHOTTKY 20480 1901=053%
A8CR2 19010040 1 6 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 190120040
A8DSY 19900620 0 LEDeVISIBLE LUMaINTSIMCD 1Fs20MAeMAX 28480 $082~4584, BENT LEADS
ASLY 91000348 2 s COILeMLD fUMH 1X Q850 ,155DX,375LG=NOM 28480 91000348
AsL2 910000348 2 COILeMLD UM 31X 0350 ,1550X,375LGeNOM 28480 91000348
ASL3 91000348 2 COIL=MLD fuH 1X G350 ,1550X,375LGeNOM 28480 9100=0348
ABLY 91000348 2 COILeMLD JUH 1X G3S0 ,155DX,37SLGeNOM 28480 91000348
ABLS 9100=1788 ] CHOKEwWIDE BAND IMAXZ680 OMMA 180 MM2 0etis VK200 20/¢8
A8Le 91001788 [ CHOKE=WIDE BAND ZMAXS680 OHM3 180 MHZ 02114 yK200 20/48
A8QY 185Ue0215 1 TRANSISTOR NPN SI PDa3SOMN FTB300MMZ 04713 2N3904
A8Q2 18540215 1 TRANSISTOR NPN 81 PDs3ISOMw FTs300MHZ 04713 2N3%0u
A8G3 185430009 1 3 TRANSISTOR NPN 2N709 SI TO-18 PO3300MW 04713 2N709
A8Q4 18540215 1 TRANSISTOR NPN 81 PO®3ISOMN FTRIO0OMWZ [ TR %] 2N39%0¢
A8QS 1854e0218S 1 TRANSISTOR NPN S POS3ISOMN FTS3Q00MM2 04743 2N3904
A8Gs 18530036 2 TRANSISTOR PNP 81 POB3I{OMw FTa2S0MMZ 284890 18530036
A8QY 1854202185 1 TRANSISTOR NPN S1 PDs3SOoMw FTS3Q00MMZ 04713 2N3904
A8G8 18530036 e TRANSISTOR PNP 81 PDR3ioMw FTR250MNZ 28480 1853%0036
ABR{ 181020080 6 10 NETWORKRES 8ePINeSIP ,125«PINeSPCG 28480 18100080
ABRQ2 075700413 4 1 RESISTOR 392 1% +125W F TCs0em100 24546 Clel/80T0w392ReF
ASR3 18100080 [ NETWORKeRES 8ePINeSIP ,125«PINeSPCE 28480 181020080
ABRY 07571093 8 H RESISTOR 3K 1X ,125w F TC304+100 24546 Clel/8eT0e300aF
ABRS 069803443 [} 1 RESISTOR 287 1% «125W F TCx0+e100 24S4de Clel/8uT0e2BTReF
ABRY 07870280 3 RESISTOR §K 1% +12SW F TC204e100 24%46 Cldei/8aT0w1001eF
ABRY 181000080 ] NETWORKORES B8ePINeSIP .XESOPIN-SPCG 26480 18300080
ASRS 069843437 2 ] RESISTOR 133 1X ,125W F TC80+ei00 24S4s Cldel1/8eT0ai33ReF
ABRS 0757=0394 0 s RESISTOR S1.1 1% ,125Ww F TC=0+e100 2484Ue Clel/BeT0e5 1R oF
ABRYO 18100080 [ NETWORKeRES 8oPINeSIP ,125«PINeSPCE 284890 1810=0080
ABRY ¢ 0757«04482 9 RESISTOR 10K §X ,125W F TC®0¢wi00 24Sde Cldoi/80T0e10020F
ABR12 07570442 9 RESISTOR 10K 1X ,125W F 7Cs0¢et00 24Sdes Cldel/8aT0eif02eF
ABRL3 07570280 3 RESISTOR 1K 1X 125w F TCs0¢e100 24Sde Cle]/BeT0mi00eF
ABRtY 0787=0442 9 RESISTOR 0K 1X 12SW F TC=0+=100 2usas Ciel /8070wl 002=F
ABRSS 0757<0280 3 RESISTOR 1K 1% ,125W F TCz0+4<100 24s54ke Clel /80703001 of
ABRi6 07S7c0346 2 6 RESISTOR 10 1% «125W F 7C20¢0§00 26886 Clul/8eT0=i0ROF
ABRyY 0757«0280 3 RESISTOR §K 1X ,125W F TCs0+e100 24S4é Cde1/8eT00100ieF
ABR18 07870280 3 RESISTOR §K 1X ,125W F TCE0+wi00 24846 . Cdel/80T(ei00inf
ABR{Q 0787<0442 9 RESISTOR 10K 1% ,125W F 7C=2040100 2uS4e Clei/8eT0mi0020F
ABR20 075720280 3 RESISTOR 1K 1% 125N F TC®04e300 2084e Cle1/8eT0=21001cF
ABRZ¢ 07570280 3 RESISTOR tK {% 125N F TC®O0ee§00 2us4e Cdei/B8eT0mi00iof
ABR22 181020080 [] NETWORKeRES 8«PINeSIP ,12S5ePINeSPCG 28480 18100080
A8U{ 18200803 2 3 IC GATE ECL OReNOR TPL 04713 MC31010SP
ABU2 1820-0803 e 1C GATE ECL OReNOR TPL 04713 MC10§05P
L8US 1820~0802 1 [ IC GATE ECL NOR QUAD 2e}INP 04713 MC10105P
[Y.1']') 18200803 2 IC GATE ECL ORoNOR TPL 04713 MCi010SP
ABUS 182001224 3 ? IC RCYR ECL LINE RCVR TPL 2eiNP 04713 MC10216F
AB8U6 182004224 3 I€C RCVR ECL LINE RCVR TPL 2eINP 04713 MCi0216P
A8 MISCELLANEOUS
0360-053% [} TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTYION
$000-9043 6 PINgP,C, BOARD EXTRACTOR 28480 50009043
500006843 H EXYRACTOR, P,C, BOARD 28480 5040m6843
A9 0537060009 |8 1 BOARD ASSEMBLY, PROCESSOR 284890 05370260009
(SERIES 1748)
A9Ct 016023879 7 CAPACITORGFXD ,01UF +w20% 100VOC CER 28480 01603879
A9C2 01603879 7 CAPACITORFXD ,01UF 4¢20% 100VOC CER 28480 01603879
A9C3 016023879 7 CAPACITOR®FXD ,0fUF ¢e20X 100VOC CER 28480 0160=3879
409Cy 0160-3879 b4 CAPACITOReFXD ,01UF +e20X 100VDC CER 28480 01603879
A9CS 016003879 7 CAPACITOReFXD ,01UF +e20% 100V0C CER 28480 016023879
A0Cs 01603879 7 CAPACITOReFXD ,0iUF +=20% 360VOC CER 28480 05603879
A9CY 036003879 7 CAPACITOReFXD ,01UF ¢e20% 100yDC CER 28480 01603879
A9C8 01603879 ? CAPACITOReFXD ,01UF ¢=20X 100VDC CER 28480 01603879
A9Ce 016023879 7 CAPACITORFXD ,01UF +«20% 100VDC CER 28480 03160+3879
ASCio 01603879 7 CAPACITORSFXD ,03UF +e20% 100VOC CER 28480 0160=3879
A9C1 ¢ 0180.0106 9 13 CAPACITORSFXD 60UF¢e20X 6VDC TA 56289 1500606x000682
ACy2 0160=365¢ 3 H CAPACITORSFXD 68PF +e10% 200VDC CER 28480 0160=3651
A8C13 01800106 9 CAPACITORFXD 60UF+=20% HVOC TA $6289 1500606x000682
49C14 03603879 7 CAPACITORFXD ,01UF +220% 100VDC CER 28480 01603879
A9C1S 01602743 2 CAPACITORSFXD 33PF ¢=10% 200VDC CER 28480 01602743
A9Cie 01603879 7 CAPACITORFXD ,01UF ¢w20%X 100VOC CER 28480 0160%3879
A9Cy7 016003651 3 CAPACITOReFXD 68PF +e10% 200VDC CER 28480 0160%3651
AqC18 016023879 7 CAPACITORFXD ,01UF ¢e20% 100V0C CER 28480 01603879
A9Ct9 01602743 2 CAPACITOR®FXD 33PF ¢e10X 200VDC CER 28480 01602743
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference HP Part |c Q Descripti Mfr
: A escription Mfr Part Number
Designation Number |D ty p Code
A9CRy 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 190120040
Aoy 91001788 6 CHOKEeWIDE BAND ZMAXE680 OHM3 180 MHZ o214 VK200 20748
A9Qy 18540560 9 1 TRANSISTOR NPN S DARL POsm3ioMW 0473 MPS A2
ASR{ 18100164 7 8 NETWNORK@RES QePINeSIP ,{S«PINeSPLG 208480 181001064
A9R2 18100164 ? NETWORKeRES 9uPIN=SIP ,1S«PIN=SPCG 28480 1810=0164
A9R3 18100164 7 NETWORK®RES 9=PINeSIP ,1S5«PIN=SPLG 28480 18100164
A9RY 0609827205 0 11 RESISTOR St,1 1% 05N F TCs040100 24846 Clel/8aT00e5 iR eG
A9RS 0609807252 4 s RESISTOR 4,64K 1X 058 F TC30ee100 24546 Clei/BuTO0edbllol
A9Re 18100360 v NETWORKeRES 9=PINeSIP ,15ePINeSPCS 208480 181000164
A9R? 0698e72406 9 1 RESISTOR 2,61K §X 05w F TC304e100 2484 Clei/8eT0e26)i6
AGRS 0757%0u05 a4 2 RESISTOR 162 1X ,125W F TC204e100 20846 Cliw1/8eT0eib2ReF
A9R9 069807272 1 1 RESISTOR 31,6K 1% ,05W F TCm0ew]00 24546 C3e1/8e70e31626
ASR10 069807252 b4 RESISTOR 4,64K 1% ,05W F TCE04e)00 24846 Cle1/80T00dbdl=C
A9R1 ¢ 069807236 7 H ) RESISTOR iK §i% ,05W F TCa0+4¢100 2484e C3e1/870=1001G
A9R12 069807248 1 2 RESISTOR 3,16K 11X ,05W F TC30¢e100 20sse Clei/8eT0ul6iet
A9R13 06987248 1 RESISTOR 3,16K §X ,05W F TCs0ee100 24%46 C3wi/8eT0e3i6ieG
ARG 0757=0472 S [} RESISTOR 200K §1X ,125W F TCEQee100 24%4ue Cinl/8eT02003eF
AQR1% 0698072%2 7 RESISTOR 4,64K 1% ,0SW F TC=0e¢=§00 24846 Clel/8eT0eibdlcC
A9R16 06987260 ? 3 RESISTOR 10K 1% ,0SW F TCe0s=i00 2454e C3ei/8e70e1002e6
AR1Y 06987236 7 RESISTOR 1K 1X 054 F 7Ce0ee100 24Sde C3e1/870810016
AQR{S 069807260 7 RESISTOR 10K 1% ,05W F 7C80¢e100 24846 C301/8e70=i002°6
A9R{® 069807236 7 RESISTOR 1K {X ,05W F TC20+e100 24%4e C301/8e70e300306
AOR20 009807282 7 RESISTOR 8,64K 1% 05w F TC30¢0100 24546 C3ui/8eT0edbl)ot
AR 06987188 8 2 RESISTOR 10 §X 05N F TC=20eei60 FELTTY C3e01/8e700ei0ReG
AQR22 06987196 8 2 RESISTOR 21,5 1% ,05W F TCm0¢e100 2484e C301/8¢T00021RSeb
A9R23 06987236 7 RESISTOR 1K 1% ,05n F TC®04c100 24sde C301/8«70+1001=C
A9R24 069847196 8 RESISTOR 21,5 §1%X ,05% F 7C20¢e100 248de C301/80700221RSeb
ASR2S 069807236 ? RESISTOR 1K 1% 05K F TC20¢=100 24846 C301/B8e70=100LeC
A9R26 06987188 8 RESISTOR §0 1% ,05W F TC809w100 24846 C3ci/8e700i0RcG
A9R27 069807252 7 RESISTOR 8,64K 1% 0SW F T7C30+ei00 24846 Cle1/8eT0slbliot
A9R28 069807236 7 RESISTOR 1K 1% ,0SW F 7C3000100 24546 C3c1/870w1001G
A9R29 06987236 ? RESISTOR 1K 1% 085N F TCE20¢o100 20846 C3e1/8070=i00icG
A9R30 06%8c7260 7 RESISTOR 10K 1% 058 F TC8062106 24546 €301/807001002¢G
4GS 38081978 ? SwITCHoSL Yf!lDZPwsLIDE-ASQY o184 S50VDE 284680 310104973
a9U¢ 18200108¢% [} & 1€ DRVR TTL BUS DRVR QUAD jeINP 047313 MCBT20AP
AQU2 182001088 [} IC DRYR TTL BUS DRVR QUAD teiINP 04743 MCBT26AP
AQUS NOT ASSIGNED .
AQUe 182024202 7 6 JC GATE TTL L8 NAND TPL 3ciNP 01295 SNT74LSSON
AQUS 1818«013% ] 3 IC NMOS 9K RAM STAT 360eNS le8 [L32%) MCM68ALOL
A9Ue 18201199 1 [ IC INV TTL LS HEX je=INP 0129% SNPALSOUN
A9U7Y 18204397 9 7 IC GATE TTL LS NAND GUAD 2eiNP 01295 SN74L8OON
AQUS 181806438 8 IC NMOS §K RAM STAT 360wNS 3e8 04713 MCM68ALOL
A9U® - 182001204 9 s IC GATE TTL LS NAND DUAL deolNP 03298 SNTULS20N
A9UL0 1818013% 8 IC NMOS §{K RAM STATY 360cN$g 3o8 04713 MCM68ALOL
AU { 1820%13196 8 H I€ FF TTL LS DoTYPE POS~EDGE=TRIG COM 01299 SNTELSiTEN
AQU§ 2 182001368 ] 3 1€ DRVR TTL BUS DRVR HEX {oINP 061298 §NTU4366N
AQULS 183600409 s 1 1€ TTL 2%608IT7 PROM S0oNS ¢el 36374 HPROMe8256e5D
A9U4y 1820«i368 [ IC DRVR TTL BUS DRVR HEX jeINP 01298 dN7L366N
AQULS 1820+420° 4 1 IC BFR TYL LS NAND QUAD 2eINP 0129% SNTULS3IBN
A9V 18201368 [ ] 1€ DRVR TTL BUS DRVR MEX jeINP 03298 SN74366N
AQUY Y 182003169 i IC INV TTL LS MEX 1eINP 0129 SNTULSO4N
ASUYR 1820=3080 3 1 1€ MICPROC NMOS 8481 04713 MCo800L
A9U19 1820+1804 s 1 1C BFR NMOS CLOCK DRVR 04713 MPROBYUR2
A9U20 18201197 9 JC GATE TTL LS NAND QUAD 2eINP 0129 SNT4LSOO0N
A9 MISCELLANEOUS
036020535 [] TERMINAL TEST POINT PCB 00060 ORDER BY DESCRIPTION
000320189 e 16 EXTRePC BO BLK POLYC .062«8DeTHKNS 28480 0403+0189
120000473 8 4 SOCKET=IC 16CONT DIP DIPeSLOR 28480 12000473
120000474 9 1 SOCKETeIC §4e«CONT DIPeSLDR 28480 12000474
12000552 4 i SOCKET=IC 40=CONT DIPeSLOR 28480 120020552
12000565 9 11 SOCKET=IC 20eCONT DIPeSLOR 26480 12000568
1480=0116 8 16 PINeGRY ,062cINeDIA ,2%50cINelf STL 28480 1480=0116
240 NOY ASSIGNED
At 0837060018 |2 b3 BOARD ASSEMBLY, DISPLAY INTERFACE 28480 05370060041
(SERIES 1832)
Ay3CY 01603878 [] CAPACITOReFXD 1000PF ¢e20% $00VDC CER 28480 016023878
A11C2 0160=3879 7 CAPACITOReFXD ,01UF +=20X% 100V0DC CER 28480 01603879
A3iC3 0160«3878 [ CAPACITORFXD 1000PF ¢e20% $t00VDC CER 28480 0160=3878
A31Cu 01603878 [ CAPACITORFXD 1000PF ow20X $100VDC CER 28480 01603878
A11CS 01603878 [ CAPACITUR=FXD 1000PF +=20% 100VDC CER 28480 0160=3878

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q Descripti Mfr
: : escription Mfr Part Number

Designation | Number [p| QY p Code

A11Ce 0160e3878 6 CAPACITOR®FXD {000PF +=20% 100VDC CER 28480 0160=3878

A11C? 01603878 6 CAPACITORFXD 1000PF +e20% 100VDC CER . 28480 01603878

ag1cs 01603879 7 CAPACITORFXD ,01UF +e20% 3100VDC CER 28480 01603879

Ag1co 01603879 7 CAPACITORFXD ,01UF +e20% 100vDC CER 28480 01603879

A11Ct0 01603879 7 CAPACITORSFXD ,01UF +=20X% 100VDC CER 28480 01603879

A11C11 016003879 7 CAPACITOR«FXD ,01UF +e20% 100VDC CER 284890 0160#3879

Ag1€12 01603879 14 CAPACITOReFXD ,01UF +e20X 100VDC CER 28480 01603879

A11C13 01603879 7 CAPACITOReFXD ,08UF +e20% 100VDC CER 284890 0160=3879

A1C1a 01603879 ? CAPACITOReFXD ,01UF +=20X 100vDC CER 28480 01603879

A11C1S 016023879 7 CAPACITOReFXD ,01UF +e20% 100VDC CER 28480 016023379

A11Ct6 01600576 S CAPACITOReFXD ,{UF +020X SOVDC CER 28480 016090576

A11C17 0180=0106 9 CAPACITOReFXD 60UF+e20% 6VOC TA 56289 1500006x000682
AL11C18 01603879 7 CAPACITORSEXD ,01UF +e20% 100VDC CER 28480 01603879

At1CY9 01800230 0 2 CAPACITOR®FXD 1UF+e20X SOVDC TA 56289 150D105%0050A2
Atic2o 0180=1702 3 1 CAPACITOReFXD 180UF+«20% 6VOC TA Se289 1500187X0006R2
A11Jy 120020519 3 SOCKET«IC 16«CONT DIPeSLOR 28480 1200=0519

At1J2 12000519 3 SOCKET#IC 16eCONT DIP=SLOR 28480 1200=0519

A1J3 120000519 3 SOCKETeIC 16=CONT DIPeSLOR 28480 12000519

AtiLy 9100e1788 6 CHOKE=WIDE BAND ZMAXZ680 QMM 180 MW2 [T23L] VK200 20/48
AgiLe 910023060 1 t COIL 260UM §15% 28480 910023060

ALIL3 910008788 6 CHOKE=WIDE BAND ZMAXS680 OHMa 180 M2 02114 VK200 20/48

A1104 1853=032¢ 3 16 TRANSISTOR PNP 81 POSiw FTSSOMMZ 04713 MPSeySy

A11GQ2 185320326 3 TRANSISTOR PNP S1 POSIW FTs50MHZ 04713 MPSeUS]

A1103 18530326 3 TRANSISTOR PNP 81 POSiW FTaSOMWZ 04713 MPSeUSy

A11Q4 1853¢0326 3 TRANSISTOR PNP ST POmiW FTRSOMMZ 04713 MPSeUSy

41108 1853%032¢6 3 TRANSISTOR PNP SI PO=iW FTaS0MMZ 04713 MPSeUS |

41106 1853=0326 3 TRANSISTOR PNP SI PDs{W FTaSQMHZ 04713 MPSeUSy

107 185320326 3 TRANSISTOR PNP 81 POBIN FTaS50MHZ 04713 MPS=USY

A1108 185340326 3 TRANSISTOR PNP 8] POm{W FTsS0MHZ 04713 MPSeUSY

41109 185320326 3 TRANSISYOR PNP S PDmIW FTaSOMHZ 04713 MPSeyS|

A11010 185300326 3 TRANSISTOR PNP SI PDmIW FTSSOMHZ 04713 MPSeySy

At1611 18530326 3 TRANSISTOR PNP 81 POsmiW FTaS0MMZ 04YL3 MPSeUS|

A11@42 1853+0326 3 TRANSISTOR PNP SI POs{w FTSoMM2 04713 MPSeUS{

411013 185320326 3 TRANSISTOR PNP 81 PDSIN FT3S0MMNZ 04713 MPSeUS|

At10q4 185320326 3 TRANSISTOR PNP 81 POsiw FrsSoMHZ 04713 MPSeyS]

Af104S 1853«0326 3 TRANSISTOR PNP 81 PD=iw FT3SOMHZ 04713 MPSeyS]

A11816 1853«0326 3 TRANSISTOR PNP 81 POS{W FTa50MHZ 04713 MPSeUS|

AiRY NOT ASSIGNED

AfiRy 06983435 0 13 RESISTOR 38,3 1% ,125W F TCEG+=100 24846 Cle1/8e70e38R3IoF
[SSLH NOT ASSIGNED

AftR2 069823435 0 RESISTOR 38,3 1x ,125W F TC060100 24846 Clw1/8e10038R3eF
[YRY.}} 069807205 ] RESISTOR 51,1 1% ,05W F TC304=100 24546 C3el/80700e5iR1eG
Af1RY NOT ASSIGNED

[YSLY 069603435 0 RESISTOR 38,3 u «125W F TCu00e100 24846 Cdoi/8e70e3BRIF
ALIRS 069803435 ] RESISTOR 38,3 X ,125W F TC309<100 24546 Clol/8eT0m38R3IeF
AfiRS 06983155 1 12 RESISTOR ,64K 1X 1254 F TCE0ee100 24546 Cdel/8eT0elbU]nF
AtiRe 069807205 (] RESISTOR S1,t 1% .osw F TC204e100 2454e C3e1/8eT100e31R =G
ALiR? 18100085 S 2 NETWORK@RES 9ePINeSIP {SsPINeSPCG 28480 18100055

ALiR? 181020164 [ 2 NETWORKeRES 9ePINeSIP ,15«PINeSPCG 28480 18100014}

At1RS 06987218 S 16 RESISTOR 178 1X ,05W F TC20eei00 24546 C3w]/8eT0e)78R=G
ALIR9 06983435 0 RESISTOR 38,3 1X ,12%w F TCs04100 20S46 Clel/8eT0w3BRIeF
AL1RE0 06983435 [] RESISTOR 38,3 1% ,125W F TC30+e100 248546 Cdel/8eT0e38RIeF
AfiRyy 069807205 [ RESISTOR 51,1 4y 08¢ F TC=20+ei00 2us4s €30i/8aT00e5iRi =G
AfIR12 069803438 0 RESISTOR 38,3 1X ,125W F TCs04e100 24546 Cldel/BeT0e38R3eF
AytRy3 06987218 S RESISTOR 178 %X ,05W F 1C804e100 24846 Clei/8e70e178ReG
AftIR14 06983435 0 RESISTOR 38,3 1% ,125W F TC30ee100 24s4us Cdel/BeT0e38RIaF
ALIRYS 069807205 0 RESISTOR 51,1 1% ,05W F 7C204=100 24S4e C3e1/8eT00=5{R1eG
A11RGS 06987218 ] RESISTOR 178 X ,05W F TCx0¢e100 2uSde C3ei/8eT0a]78ReG
AtiRY7 069843435 0 RESISTOR 38,3 1% ,125W F TC=04e100 24S4e Clet/8eT0el8R3uF
Af{R18 0698e3435 [] RESISTOR 38,3 X ,125W F TCs04=100 24sds Cldel/B8aT0e3BRIeF
AL1R19 06987205 0 RESISTOR 51,1 1X ,0SW F TC®04e100 24546 Clel/8eT00e5 1R oG
A11R20 069807218 L RESISTOR 178 iX ,05W F TC30+=100 24%ue C3el/8eT0el78R=G
A11R21 069843435 0 RESISTOR 38,3 1X ,125W F TCuOew100 20846 Cldel/BeT0e38R3F
AjiR22 069803435 0 RESISTOR 38,3 1% ,125W F TCs09e100 2454e Clul/8eT0w3BRIwF
A{1R23 069847205 ] RESISTOR Si,1 1% ,05W F TC30e=100 26s4s C3e1/8e100e51R1eG
A11R24 0698-7218 5 RESISTOR 178 iX 05N F TCs0+e100 2us4s C3e{/8eT0w] 78ReG
A11R2S 06987205 0 RESISTOR S1.1 1% ,05W F TC304e400 2us4e C3e1/8=T00e51R =G
Af1R26 069807218 H RESISTOR 178 1X ,0SW F TCs04e100 2484e C3=1/8=T702178ReG
A11R27 0698=7218 g RESISTOR 178 1X ,05W F TCs0¢e}00 24S46 C3ei/8eT0e]78ReG
Af1R28 06987218 s RESISTOR 178 iX ,05W F TCx0+4e100 24Sde C3ei/8eT0e178ReG
A11R29 18100141 0 NETWORK=RES v-uw-sxv +15ePINeSPCG 28480 1810e0141

411R30 06987218 H RESISTOR 178 1X ,05W F TC=04e100 24%de C3e1/8eT0el 78RG
CA11R3Y 069847218 H RESISTOR 178 1X ,05W F TC204e100 2454 C3ei/8eT00]78RG
A11R32 069847218 5 RESISTOR 178 11X ,05W F TCs04e$00 20546 C3e1/8eT0u]78ReG
Af1R33 069847218 H RESISTOR 178 1% ,05W F TC30+%100 24546 C3e1/8eT0el78ReG
A1R34 069847218 s RESISTOR 178 1X ,05N F TC80++100 2454s Cleui/8eT0ei78ReG
A$1R3S 069847218 H RESISTOR 178 1X ,05W F 7C204«100 24%4e C3e1/8eT0e178ReG

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference

HP Part

Mfr

c Q L.
: A t Description Mfr Part Number
Designation | Number (D Y p Code
A11R3s 0698=7218 L) RESISTOR 178 1X ,05W F TC30+e100 24S4e C3e1/8e70=178ReG
A11RY? 06987218 L] RESISTOR 3178 1X ,05W F TC304e100 24Sde C3=1/8eT0=178ReG
AL1R38 181020176 1 13 NETWORKRES SePINeSIP ,15ePINeSPCG 28480 18100176
A11R39 181020176 1 NETWORK@RES SePINeSIP ,15«PINeSPCG 28480 1810=0176
AytRag 0757.0416 7 18 RESISTOR Si1 1% ,125¢ F TC804e100 24546 Clei/BeT0e5]iReF
At1Ryy 06983132 4 12 RESISTOR 261 1% ,125W F TC3040100 2uSue Cle1/8uT0e26]00F
AtiRa2 07870469 0 2 RESISTOR 350K 1% ,125W F TC20e~100 24Sue Clial/8eT0c)503eF
A11R43 07570469 [ RESISTOR 150K 1% ,125W F TC204100 24s4e Cle)/8a70c1503cF
ALtUy 182000799 s [ I1C DRVR TTL NAND DUAL 2eINP 0129% 8N7S4S28P
ALtu2 1816+1089 9 3 IC TTL 64eBIT RAM STAT 80eNS 3e§ 27014 OM74LS189N
Attus 1820+0799 ] IC DRYR TTL NAND DUAL 2eINP 0129% 8N754828P
Aftue 18161089 9 IC TTL 64eBIT RAM STAT 80eNS 3es 27014 OM74L9189N
AL1US 1820-0468 S 2 IC DCOR TTL BCDwTOSDEC 4=T70eiOwlINE 01298 SN7U4SN
Atiue 182020799 H 1C DRVR TTL NAND DUAL 2eINP 01295 SNT7S4S28P
Atty? 181621089 9 IC TTL 64eBIT RAM STAT 80eNS 3e§ 27014 DM74L8189N
Atius 18200799 5 IC DRVR TTL NAND DUAL 2«INP 01298 SN7S4S28P
A11Ue 1820+188% 2 3 IC RGTR TTL LS DeTYPE GUAD 27014 OM74LS1 73N
At1Ut0 182000799 s IC DRVR TTL NAND DUAL 2eINP 01299 SN754528P
A1guge 1820+1428 9 H IC MUXR/DATA®SEL TTL LS 2eTOwielLINE QUAD 01298 SNTULSLSEN
Agtuge 182000799 5 1C DRVR TTL NAND DUAL 2eINP 01298 SN754528P
Aftur3 182001885 2 1C RGTR TTL LS DeTYPE QUAD 27014 OM74LSY 73N
Attyute 18200468 s I1C OCOR TTL BCDwTODEC 4eTOw10wlL INE 01298 SNTU44SN
LSR8 182001204 9 JC GATE TTL LS NAND DUAL 4eINP 01298 SNT4LS20N
Attute 182001207 2 a I€ GATE TTL L3 NAND 8eINP 0129$ SNT74LS3ON
At1U17 18201443 [ L) IC CNTR TTL LS BIN ASYNCHRO 0129% SNTULS293N
Attugs 182001204 9 IC GATE TTL LS NAND DUAL ueINP 01298 SN74LS20N
A11U19 182021199 1 I1C INV TTL LS MEX 1oINP 01298 SN7ULSOUN
Attu20 182021202 ? IC GATE TTL LS NAND TPL 3eINP 01298 SNTULSION
At U1 182001197 9 IC GATE TTL LS NAND QUAD 2<INP 01299 SN7ULS00ON
AL1U22 1820e1112 [] 11 1C FF TTL LS DeTYPE POSeEDGE=TRIG 0129% 8NPALSTUN
Agqu23 182021989 7 1 IC CNTR TTL LS BIN OUAL ueBIT 07263 74L.8393P¢C
AUy 1820%1199 1 IC INV TTL LS HEX i1=INP 03295 SN74LS04N
Ag14U2S 182000269 4 2 1€ GAYE TTL NAND QUAD 2eoINP 01298 SN7403N
A1iuas 182003204 9 IC GATE TTL LS NAND DUAL 4olNP 01298 SN74LS20N
[YRU'F3 182003423 ] 1 IC MV TTL LS MONOSTBL RETRIG DUAL 04298 SNT74LSL23N
B§§ MISCELLANEOUS

03600535 0 TERMINAL TESY POINY PCB 00000 ORDER BY DESCRIPYION

03601682 [ 2 TERMINALeSTUD SGL=TUR PRESScMTG 28480 636010682
a1 05370060212 | S 1 BOARD ASSEMBLY, ROM 28480 085370060212

(SERJES 1824)

Ag2es 01663879 7 CAPACITOR=FXD ,01UF +e20% 100VOC CER 28480 08603879
Af2€2 0360=3879 14 CAPACITORSFXD ,01UF ¢w20% 100VOC CER 28480 016003879
a12C3 0160-3879 7 CAPACITORSFXD ,01UF ¢o20% 100VOC CER 28480 016023879
A2Cu 056003879 7 CAPACITOReFXD ,01UF ¢o20% 100VDC CER 28480 01603879
ar2cs 016003879 7 CAPACITOReFXD ,03UF +=20% 100VOC CER 28080 01603879
af2ce 086003879 ? CAPACITOR®FXD ,01UF ¢220X 300V0C CER 26480 016003479
A12¢7 016023879 ? CAPACITOReFXD ,01UF ©020% 100VDC CER 28480 03603479
Ag2cs 01603879 7 CAPACITYOReFXD ,08UF +=20% 100VDC CER 28480 01603879
Ag2C9 0160=3879 7 CAPACITORFXD ,01UF ++20% 100VDC CER 28480 016023879
Ag2C10 01800106 9 CAPACITOReFXD 60UF+w20X% 6VDOC TR S6209 1500606%000682
Ag2Ciy 01603879 7 CAPACITOR=FXD ,01UF +e20X 100VDC CER 28480 0160=3679
Aj2C12 0180e1 746 H CAPACITOReFXD §1S5UF+ei0X 20VDC TA 56289 1500156x902082
At2Cys 018001746 s CAPACITOR®FXD {SUF+=10% 20VDC TA 56289 1500156x902082
A12C94 0180+0106 9 CAPACITOR=FXD 60UF+=20% 6VOC T4 56289 1500606X000682
AfaLy 910001788 6 CHOKEWIDE BAND ZMAXZ680 OHM3 180 MHZ 0eti4 VK200 20748
Aj2L2 91001788 6 CHOKEwWIDE BAND ZMAXZ680 OMM3 180 MWZ 02114 VK200 20/48
Ag2L3 9100+4788 6 CHOKE=WIDE BAND ZMAXE680 OWM3 180 MWZ o2t1¢ VK200 20/48
A12R1 NOT ASSIGNED
A12R2 NOT ASSIGNED
A12R3 0757-0394 0 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-TO-51R1-F
A12R4 NOT ASSIGNED
A12R5 1810-0164 7 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0164
Ai2R6 0698-3155 1 1 RESISTOR 4.6K 1% .125W 24546 C4-1/8-TO-4641-F
A12R7 1810-0055 5 1 NETWORK-RES 9-PIN 28480 1810-0055
A12U1 1818-0554 5 1 1C NMOS 8192-BIT ROM 450-NS 3-S 34649 C2708 PFIOGRAMMED
A12U2 1818-0555 6 1 1IC NMOS 8192-BIT ROM 450-NS 3-S 34649 C2708 PROGRAMMED
A12U3 1818-0561 3 1 IC NMOS 8192-BIT ROM 450-NS 3-S 01295 TMS2708JL PROGRAMMED
A12U4 1818-0557 8 1 IC NMOS 8192-BIT ROM 450-NS 3-S 28480 1818-0557
A12U5 1818-0558 9 1 IC NMOS 81920BIT ROM 450-NS 3-S 28480 1818-0558
A12U6 1818-0559 0 1 1C NMOS 8192-BIT ROM 450-NS 3-8 28480 1818-0559
A12U7 1818-0752 5 1 IC NMOS 8192-BIT ROM 450-NS 3-8 01295 TMS2708.JL. PROGRAMMED
A12U8 1818-0561 4 1 IC NMOS 8192-BIT ROM 450-NS 3-S 28480 1818-0561
A12U9 1820-1255 0 5 IC INV TTL HEX 1-INP 01295 SN74368N
A12U10 1820-1255 0 IC INV TTL HEX 1-INP 01295 SN74368N
A12U11 1820-1202 7 IC GATE TTL LS NAND TPL 3-INP 01295 SN74LS10N
A12U12 1820-1216 3 5 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01295 SN74LS138N
A12U13 1820-1419 8 5 IC COMPTR TTL LS MAGTD 4-BIT 01295 SN74LS85N
A12U14 1826-0147 9 IC 7812 V RGLTR TO-220 04712 MC7812CP

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q A Mfr
: . t Description Mifr Part Number
Designation | Number |D Y p Code
At2 MISCELLANEOUS
036020538 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
0403+0189 2 EXTR=PC 8D BLK POLYC ,062¢BDeTHKNS 28480 0403=0189
12000565 9 SOCKETeIC 24=CONT DIP«SLDR 28480 1200=056%
1205«0219 [] 1 HEAT SINK SGL T0=66°PKG 28480 12050219
14800116 ] PIN®GRV ,062eINeDIA ,25=INwLG STL 28480 14800116
A3 NOT ASSIGNED
3V 08370060014 | S 1 BOARD ASSEMBLY, SERVICE INTERFACE 28480 05370060014
(SERIES 1748)
Ar4cy 0160+3879 7 CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 016023879
A14c2 01603879 ? CAPACITORFXD ,01UF +e20% 100VDC CER 28480 01603879
A14C3 01603879 ? CAPACITOReFXD ,01UF +=20X 100VDC CER 28480 016023879
At4cy 016023879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
Agacs 016023879 ? CAPACITORPXD ,08UF +=20% 100VDC CER 28480 01603879
Atace 016023879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160<3879
At4c? 016023879 7 CAPACITOR®FXD ,01UF +e20% 100VDC CER 28480 0160=3879
Agaca 01603879 7 CAPACITOReFXD ,01UF +e20% 100VDC CER 28480 016023879
A16CO 016043879 7 CAPACITORFXD - ,01UF +=20X 100VDC CER 28480 016023879
Agucto 01603879 7 CAPACITOReFXD ,01UF +220% 100VDC CER 20480 016003879
Agacyy 0180e1746 5 CAPACITOR=FXD §SUF¢={0% 20VDC T4 86289 150D156X902082
Agacy2 01603877 H CAPACITORFXD 100PF ¢e20X% 200VDC CER 28480 016003877
At4cy3 016023879 7 CAPACITORFXD ,01UF +220X% 100VDC CER 28480 0160=3879
At4C14 01603877 H CAPACITOR=FXD §00PF +e20% 200VDC CER 28480 01603877
Agacys 01603879 ? CAPACITORFXD ,01UF +»20% $100VDC CER 28480 03603879
Af4Cye 01603879 14 CAPACITOReFXD ,01UF +e20% $00VDC CER 28480 01603879
Ag4cCy? 01603879 7 CAPACITORFXD ,01UF +=20% 100VDC CER: 28480 0160=3879
A14C18 018001746 5 CAPACITOReFXD 1SUFeei0X 20V0C TA $6289 1500156902082
Atecye 01603879 7 CAPACITORSFXD ,01UF +w20% 100VDC CER 28480 0160+3879
Af4C20 01600376 s CAPACITOReFXD  {UF ¢e20% SOVOC CER 28480 016020576
h14€23 03603879 121 CAPACITOReFXD ,0JUF ¢e20% 100VDC CER 28480 0160=3879
Agaca2 016020576 H CAPACITORSFXD ,1UF +«20X SOVDC CER 28486 016020576
A14Ca3 016002743 2 CAPACITORSFXD 33PF ¢o10% 200VDC CER 284890 016002743
A14C24 01602743 2 CAPACITOR«FXD 33PF +e10% 200VDC CER 28480 01602743
YT I+1] 01800106 9 CAPACITOR®PXD 60UF+e20% 6VOC TA 56289 150D606X000682
Ag4C26 0180=0106 9 CAPACITORWFXD 60UF+e20% 6VOC TA $6289 1500606X000682
A14C27 0180w1 7486 H CAPACITOReFXD 1SUF+=10X 20VDC TA S628° 1500156X902082
ALUERY 190240033 4 i DIODE«INR iN823 6,2V 5% DOe7 PDs OW 2604e 1N823
ArdLy 91001788 6 CHOKE=WIDE BAND ZMAXB680 OHM3 180 MWZ 02114 VK200 20/48
AgdL2 9t00=1788 6 CHOKEoWIDE BAND ZMAX3680 OWM3 3§80 MMZ 02116 VK200 20/48
AqaLs 91001788 3 CHOKE=WIDE BAND ZMAX®680 OHM@ 180 MWZ 02114 VK200 20748
AjaLe 91001788 [ CHOKE=WIDE BAND ZMAXE680 OHMA 180 MM2 02114 VK200 20748
A{4RY 07970394 0 RESISTOR Si,1 1% .2ésu F 7C20¢2100 24846 Cloi/BaT0wS{R eF
AL8R2 1810=0176 1 NETWORKeRES SePINeSIP 1SePINeSPCG 28480 18100176
AR 1810=6176 1 NETWORKeRES SePINe8IP ,15ePINeSPCG 28480 1810=0176
Aj4RG 07570279 0 RESISTOR 3,56K 1X ,125W F 7C304¢100 24848 Cdui/BaTO0u3ibinf
A14RS 075700279 0 RESISTOR 3,16K 1X 125w F 7C8040100 24s4s Cle1/8eT0e316)eF
A§8R6 075720279 0 RESISTOR 3,16K 1X ,125W F 7C804<100 2454 Clel/8aT0031610F
A1eRY 06980085 [] ] RESISTOR 2,61K 1% 125w F 7C204100 24846 Clel/BaT0026)1eF
Ajdnsg 075720279 0 RESISYOR 3,16K 1X ,125% F 7CE0+0100 24846 Clei/B8aT0e316]eF
AfURO 06986085 [] RESISTOR 2,61K 1X 1250 F 7C30¢e100 2454e Clct/8aT0e26])icf
LITLIY ] 07570317 7 3 RESISTOR 1,33K §X ,125W F 7(80+c100 2uSue Clal/8aT0w)33ief
[SCLIT 07870317 7 RESISYOR §,33K §{X .125W F TC30¢wi00 24546 Clwi/B8oT0mi33iF
A10R12 07870424 ? e RESISTOR 1,1K 1% ,125W F TC=0+c100 24Sus ClUel/BaT0elj0]ef
Af4R{3 07570424 7 RESISTOR 1,1K §X ,125W F TCs0+<100 20%46 Clwi1/8070e1100F
AfUR1Y 06980085 [ RESISTOR 2,61K 1% ,125W F TCE0+e100 20806 Clel/8a70026]1=F
A{LRYS 06980085 0 RESISTOR 2,61K 1% ,125W F 7C8040100 2usus Clel/8aT0e206)]eF
AjURye 06980085 0 RESISTOR 2,61K 1% ,125W F TC204e100 26846 Cldel/8aT0nRb]lef
Af4Ry? NOT ASSIGNED
AfLR{8 NOT ASSIGNED
A1URy9 06980082 7 10 RESISTOR 464 1X ,125W F 7C30+=100 24846 Clel/8aT0wdbuleF
A14R20 06980082 7 RESISTOR 464 1X ,125W F TC30+2100 24sde Clel/8aT0edoU0F
Afdsy 31011277 4 3 SWITCHeTGL SUBMIN SPDT ,5A 120VAC PC 28480 3101e4277
Ajas2 31011277 ] SWITCH=TGL SUBMIN SPDT ,5A $120VAC PC 28480 3101=1277
Agesy 31031277 4 SHITCHeTGL SUBMIN SPDT ,5A $20VAC PC 28480 31011277
Agauy 1820=4419 8 1C COMPTR TTL LS MAGTD 4eB}T 01295 SNTULSBSN
A14U2 1820%1419 8 IC COMPTR TTL LS MAGTD 4eB81T 01298 SNT74LSASN
A14yy 1820e1216 3 IC DCOR TTL LS 3a«T0e8sLINE 3eINP 012998 SNT4LSL 38N
Af4ug 182021195 7 17 1€ FF TTL LS DeTYPE POS<EDGE=TRIG COM 01298 SNT74LSY TSN
Araus 182021195 7 IC FF TTL LS DeTYPE POSWEDGESTRIG COM 01295 SN74LSI TSN

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5370A

Replaceable Parts

Reference HP Part |c Q . Mfr
. : t Description Mfr Part Number
Designation | Number |D]| Y p Code
At4ye 18201207 H IC GATE TTL LS NAND 8eINP 03295 SN74LS3ON
Atauy 182014419 8 IC COMPTR TTL LS MAGTD 4eBIT 01298 SN74L, 885N
Atays 1820=1419 8 I1C COMPTR TTL LS MAGTD 4eBIT 01298 SNTULS8SN
At4ys 18201204 9 JC GATE TTL LS NAND DUAL 4eINP 01298 SN74LS2ON
Atdugo 18201195 7 IC FF TTL LS DeTYPE POSSEDGETRIG COM 01298 SN74i,817SN
Atduty 1820=119% 7 IC PP TTL LS De?YPE POSeEDGETRIG COM 01298 SN741.81 7SN
Afr4ug2 18201198 7 IC FF TTL LS DeTYPE POSeEDGE«TRIG COM 01298 SN74L,8175N
Af4UtLs 182001197 9 IC GATE TTL LS NAND GQUAD 2«INP 01298 §N74), 300N
AtauLy 1820e1414 3 i IC GATE TTL LS NAND TPL 3eINP 01298 SN74(, 812N
At4uss 182014197 9 IC GATE TTYL LS NAND GQUAD 2«INP 01295 SNT741, 800N
Atause 18201197 9 IC GATE TYL LS NAND QUAD 2=INP 01298 SNT74L, 800N
At4uy? 182021198 0 P IC GATE TTL LS NAND QUAD 2e«INP 01298 SN74L, 803N
Atduy 8 1820+0188 8 ') CONY 8eBeD/A 16eDIPC [T32% ] MC1408L =8
ALayse 182600188 8 CONV 80BeD/A 16aDIPeC 04713 MCL4N8 =8
AL4U20 1826%0207 2 e 0P AMP W8 8aDIPeP 27014 LM3LON
A14y21 182600207 F OP AMP W8 8eDIPeP 27014 LM3SGN
A4 MISCELLANEOUS
036020538 [} TERMINAL TEST POINT PCB 00000 ORDER B8Y DESCRIPTION
03030189 2 EXTRePC B0 BLK POLYC ,062¢BDeTHKNS 28480 040300189
12000519 3 13 SOCKET=IC 16=CONT DIPeSLDR 28480 12000819
14800116 8 PINeGRY ,0620INeDIA ,25¢INslLG STL 28480 148000116
ALS 0537060015 | & 1 BOARD ASSEMBLY, MPelB INTERFACE 28480 0537060015
(SERIES 1748)
(35141 03603879 7 CAPACITORFXD ,01UF +20X% §00VDC CER 28480 016003879
A15€2 01603879 7 CAPACITORSFXD ,01UF +«20X 100VDC CER 28480 01603879
A15C3 01603879 k4 CAPACITORFXD ,01UF ¢e20X 100vDC CER 28480 01603879
A315Ce 0160-387¢ 7 CAPACITORSFXD ,01UF ¢020% 100VDC CER 28480 016003879
A15CS 016003879 7 CAPACITOReFXD ,01UF +e20X 100vDC CER 28480 01603879
AiSCs 0316603879 7 CAPACITOR=FXD ,01UF ¢c20% §00VDC CER 28480 01603879
A1SCY 016023879 7 CAPACITOReFXD ,01UF ¢e20% 300VDC CER 28480 01603879
A1SCe 01603879 7 CAPACITORePXD ,01UF ¢e20% 100VDC CER 208489 01603879
A18Ce 01603879 v CAPACITOReFXD ,01UF +=20% 100VDC CER 26480 01603879
A15€10 016023879 7 CAPACITOR0FXD ,08UF +e20% 100VDC CER 28480 086003879
A18C114 01003879 ? CAPACITORCFXD ,01UF +e20X 100Y0C CER 28480 0160=3879
llSClZ 01800106 ° CAPACITOR=PXD 60UFoe20% 6VDC TA $628° 1500606X000082
A3S081 1990=0620 0 LEDaVISIBLE LUMeINTB{MCD IFs20MAcMAX 28480 5062-u584, BENT LEADS
A§S082 19900620 [] LEDwVISIBLE LUMSINTEIMCD IF220MAcMAX 28480 $082+4584, BENY LEADS
A15083 19900620 0 LEDeVISIBLE LUMGINTSIMCD IF320MAeMAi) 28480 $082-4S84, BENT LEADS
A15084 19900620 0 LEDeVISIBLE LUMGINTBIMCD IFs20MAecMAY 28480 508294584, BENY LEADS
83SL1 9100e1788 6 CHOKE«WIDE BAND ZMAXZ680 OHM3 180 MMZ 02134 VK200 20/08
AISRY 0787=0394 [} RESISTOR S1,1 1% 125K F 7C20+4e100 24Sue CUei/8eT0eSiR eF
81SR2 069803332 4 RESISTOR 261 1X ,125W F TCu0+e100 24546 Clei/BeTOo2bi00F
AgSRy 069803832 ¢ RESISTOR 261 1% 1250 F TC20ee100 24886 Cldei /8070261 0F
A1SRY 069803132 [ RESISTOR 261 1% 125w F TCE0eel00 20%46 Cloy/8eT0c26)0F
A{SRS 06983132 4 RESISTOR 261 1% ,125W F 7CE0¢c100 24%46 Clol/8eT002630eF
A1SRe 181020164 7 NETHORKeRES 9=PINeSIP ,i1S«PINeSPCG 28480 18100564
A§SRY 18300164 7 NETWORKeRES 9ePINeSIP ,1SePINeSPLS 28480 1810=0164
Ai5R8 16100364 7 NETWORKGRES SePINwSIP ,15PINeSPCG 28480 1810=0164
A1SUy 1820=1182 8 IC FFP TTL LS DeTYPE POSeEDGETRIG 01298 SNTULSTUN
ALSU2 18201216 3 IC DEOR TTL LS 3«TOw8eLINE 3eINP 03295 SN74L8138N
AiSy3 1820et112 8 IC FF TTL LS DeTYPE POSEDGE=TRIG 01298 SN74LSTUN
A1SuUe 18201218 8 1 *IC GATE TTL L8 EXCLeOR QUAD 2eINP 03298 SN74LS86N
ASUS 18201207 e IC GATE TTL LS NAND 8NP 01298 SNT74LS3ION
A1SuUe 18201112 8 IC FF TTL LS DeTYPE POS=EDGE=TRIG 01298 SNTULSTUN
A1Sy? 18201202 7 I1C GATE TTL LS NAND TPL 3eINP 01298 SN7ULSiON
AtSus 1820+188S 2 IC RGTR TTL LS DeTYPE GUAD 27044 DMTULSLI 73N
AtSue 18201112 8 IC FF TTL LS DeTYPE POS«EDGE«TRIG 01298 SNT74LSTUN
AgSULO 182012%S [} IC INV TTL HEX 1eINP 03298 SN74368N
AgSULY 18201196 8 IC FF TTL LS DeTYPE POS«EDGETRIG COM 01298 SNT4LS{ 74N
AtSug2 1820=1198 0 IC GATE TTL LS NAND GUAD 2eINP 01298 SNT4LSO3N
AiSUE3 18201255 [] I1C INV TTL HEX 1eINP 01298 SN743468N
AiSULe 182001206 1 1 IC GATE TTL LS NOR TPL 3eINP 01295 SN74L 327N
A1SULS 182001112 8 IC FF TTL LS DetYPE POSEDGECTRIG 01298 SN74L37UN
AiSUie 18201282 3 H I€C FF TTL LS JeK BAR POS<EDGESTRIG 01298 SN74e3109AN
ASue7 18201844 [ 3 IC GATE TTL LS NOR QUAD 2e3INP 01298 SN74L 302N
A1SyULS 1820ei112 8 IC FF TTL LS DoTYPE POSeEDGETRIG 01298 SN74L3T4AN
AtSU19 18201282 3 I1C FF TTL LS JeK BAR POScEDGEeTRIG 01298 SNT463109AN
A1SU20 18201199 1 IC INV TTL LS WEX 1=INP 01298 SNT4L304N
A1SU1 18201144 [} 1€ GATE TTL LS NOR QUAD 2e=INP 0§29% SNT4L302N
A1SU22 182001997 7 3 IC FF TTL LS DeTYPE POSeEDGESTRIG PRLeIN 34335 SNT4LS374PC
A1SU23 18161150 9 1 ROM, 32 X 8 01298 SN748188N PROGRAMMED
AfSU24 1820=1144 6 IC GATE TTL LS NOR QUAD 2eINP 01298 SNT74L 802N
A1SU2S 18201997 7 IC FF TTL LS DeTYPE POSEDGETRIG PRLwIN 34338 SNT4L83I74PC

See introduction to this section for ordering information

*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q o Mfr
: . t Description Mfr Part Number
Designation | Number [p| “YY P Code
A15U26 18161155 ] 1 ROM, 32 x 8 01295 SN748188N PROGRAMMED
AL1SU27 18201112 8 1C FF TTL LS DeTYPE POSeEDGESTRIG 01298 SNTU4LSTUN
A1SU28 18201997 7 IC FF TTL LS DaTYPE POSeEDGETRIG PRLeIN 34338 SNT7ULS37¢PC
A15U29 18201689 4 4 IC UARY TTL QUAD 04713 MC344eP
A1Suso0 1820=1202 7 IC GATE TTL LS NAND TPL 3eINP 0129 SNT4LSION
AL1SUsY 18201689 4 I1C UART TTL GQUAD 04713 MC34ueP
AtSUl2 18201689 4 I1C UART TTYL QUAD 04713 MC34deP
AL5u3y 18201197 9 1€ GATE TTL LS NAND QUAD 2eINP 01298 SNTULSOON
A1SUsY 18201689 4 I1C UART TTL QUAD © 04713 MC34deP
A1SU3S 18200908 4 1 IC COMPTR TTL L MAGTD Se8IYT 07263 93L24PC
ASUle 18201844 6 1C GATE TTL LS NOR GUAD 2eINP 0129% SNT74L 80N
[3R1'3 %4 18201112 8 1C FF TTL LS De?YPE POSeEDGETRIG 0129S SN74LSTUN
) A1S MISCELLANEOUS
0360=10682 0 TERMINAL=STUD SGLeTUR PRESSeMTG 28480 036001682
04030189 2 EXTRePC BD BLK POLYC ,062¢8007HKNS 28480 0403-0189
120020473 8 SOCKETeIC 16=CONT DIP DIP=SLOR 28480 12000473
Afb 0537060086 | 7 1 BOARD ASSEMBLY, ARM INTERFACE 28480 05370°60016
(SERIES 1748)
A16CY 01603879 7 CAPACITOReFXD ,03UF +=20% 300VDC CER 28480 01603879
Af6C2 01603879 7 CAPACITORFXD ,01UF ¢020% 100VDC CER 28480 016023879
AteCs 01603879 7 CAPACITORWFXD ,0iUF ¢e20% 100VDC CER 28480 0160=3879
Ar6Cy 0180°0374 3 i CAPACITOR®FXD joUF+ei0X 20VDC T2 56289 150D106X902082
A16CS 01603879 7 CAPACITORFXD ,01UF 4e20% 100VDC CER 28480 01603879
At6Ce 01603879 7 CAPACITOReFXD ,01UF +=20X 100VDC CER 28480 01603879
Al6C? 016023879 7 CAPACITOReFXD ,01UF +=20X% 100VOC CER 28480 0160=3879
A16C8 01603879 7 CAPACITORFXD ,0tUF +e20% 100V0OC CER 28480 016023879
AL16CO 01603879 7 CAPACITOReFXD ,01UF +e20% 100VOC CER 28480 016023879
A16C10 016003879 7 CAPACITOReFXD ,01UF +e20X% 100VOC CER 28480 016003879
AteCyq 01603879 7 CAPACITORFXD ,0iUF 4«20% 100VOC CER 28480 01603879
At6C12 0180=0106 9 CAPACITORFXD 60UF+=20% 6VOC TA 56289 1500606x00068¢2
A1eC13 018000106 9 CAPACITOReFXD 60UF+=20% 6VOC TA 5628¢ 1500006Xx000682
A16CRY 19010040 1 DIODE=SWITCHMING 30V SOMA 2NS D0o3S 28480 1901«0040
A16ds 120000499 8 2 SOCKETeIC 18«CONT DIPeSLOR 28480 120000099
AgolLg 98001788 [ CHOKESWIDE BAND ZMAXBE80 OMME 180 MNWZ 0e1id¢ VK200 20/48
Ar6L2 9310001788 [ CHOKESNIDE BAND 2ZMAX3680 OKM3 180 MW2 02184 VK200 20/48
Af6RY 069803437 H RESISTOR 133 X ,125W F 7Cs0¢ei00 24%46 Cldel/8eT(0wi33ReF
Aj6R2 0757=0407 6 2 RESISTOR 200 1% ,125W F TC%040100 24846 Clel/8eT0wd0)of
Af6RY 06983152 8 [} RESISTOR 3,48K §X 125K F TC®0ee100 20%4e Cldel/8etlelubich
Aj6Ry 0098-31%2 8 RESISTOR 3,48K §x ,12%% F TC=0+e100 2084e Cldel/B8alleliblef
AL 6RS 18100080 [ NETWORK@RES 8ePINeSIP ,125«PIN=SPCG 28480 181020080
Alb"\‘é 06983152 8 RESISTOR 3,48K §%x ,12SW F TC209ci100 24846 Clei /8eTOu3luB]eF
AL6RT 0&95-:3956 1 1 RESISTOR 287K 1% 1250 F 1C20¢%100 24sue Clol/8eT(w2873eF
A16RS8 069803446 3 3 RESISTOR 383 1% 125 F 7C304e100 248%4de Clel/8aT0e3B3ReF
AL6RO 069843158 1 RESISTOR 4,64k 1% ,125W F TCs040100 24Sue Cdel1/BoTOwdbllaF
216R1G 0757=0280 3 RESISTOR 1K 4X ,12%W F TC3040100 24sde Clet /8eT0e1001eF
Aj6RY¢ 078700439 4 e RESISTOR 6,81K 1X ,125% F TC20¢e100 2484¢ Clei/BeT0eb8]ieF
A16R32 07570280 3 RESISTOR 1K §1X ,125WN F TCsGeei00 2484es Clei/BaT00l 00 oF
AjeR13 075720407 [ RESISTOR 200 31X ,125W F TCR0¢=100 FLTT) Clel/8aTlu0inf
AjoRiU 0757<039¢ 0 RESISTOR Si,8 1% 125w F TC30eei00 24846 CUwl/BuTOeSiRiwF
Aj6RYS 181000176 1 NETWORKeRES 5-91N-S,I9 _.lS-P!N-SPCG 28480 18100176
LioRiG 18100080 6 NETHORKeRES 8epiNeS8]P ,i25«PINeSPCG 28080 1810«0080
AfeRy7 1810=0176 1 NEYWORKeRES SePINeSIP ,15«PIN3PCG 28480 18400176
AJ6RYE 18100176 1 NETWORKwRES SePiNeSIP ,15«PINeSPCG 28480 18100176
A16R{9 - 181000376 1 NETNORKeRES SePiNeSlP ,15«PINe8SPCG 28480 181090176
21681 3101+18%6 S 1 SWNITCHeS|, Be1ADIP=SLIDE~ASSY 1A SOVOC 28480 3101=18S¢
A16U1 18260138 8 8 COMPARATOR GP QUAD 14wDIPeP 04713 MLM339P
AfeU2 182021195 7 IC FF TTL LS DeTYPE PUSeEDGETRIG COM 01298 SNT4LS1 7SN
ALé6Us 182001198 7 IC FF TTL LS DeTYPE POSEDGE=TRIG COM 01295 SNTULSITSN
Aj6Ue 1820=1207 2 IC GATE TYL LS NAND 8oINP 01295 SN74LS30N
ALous 182021199 7 IC FF TTL LS DeTYPE POSeEDGE«TRIG COM 01298 SNT4LS17SN
&j6Us 182021199 i IC INV TTL L8 MEX {«]INP 01298 SNY4LSOUN
AL6UT 18201195 7 IC FF TTL LS DeTYPE POSEDGETRIG COM 0129% SNT4LS1TSN
Atsus 1820«1202 7 IC GATE TTL LS NAND TPL 3eINP 01298 SNT74LSION
At6U9 18201198 b4 IC FF TTL LS DetYPE POSEDGE=TRIG COM 0129% SN74LS17SN
Af6Ul0 18200269 4 IC GATE TTL NAND GUAD 2=INP 01298 SN7403N
Ai6ULS 182021199 7 IC FF TTL LS DeTYPE POSeEDGE=TRIG COM 0129% SN74LSLTSN
Ateute 1820e1216 3 1C DCOR TTL LS 3eTOn8eLINE 3eINP 01298 SNT4LS138N
Aj16U13 1820=1112 8 IC FF TTL L8 DeTYPE POSEDGE~TRIG 01298 SNT4LS74N
Ajeuld 1820-1216 3 IC DCOR TTL LS 3eTO=8aLINE 3eINP 01295 SN74LS138N
A16ULS 182001439 e 9 1C MUXR/DATA®SEL TTL LS 2eT0eje{INE 042958 SNT4L8258N

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference HP Part |c Q I Mfr
: . t Description Mfr Part Number
Designation | Number |D y P Code
At16UL6 1820e1112 8 IC FF TTL LS DeTYPE POSeEDGE=TRIG 0129% SN7UL, 874N
AUty 1820.1439 2 IC MUXR/DATA®SEL TTL LS 2eTOelelINE 01298 8SN74{,8258N
Atouts 182001443 8 IC CNTR TTL LS BIN ASYNCHRO 01298 SN74(,8293N
Af6UL9 1820.1439 2 IC MUXR/DATA®SEL TTL LS 2eTOejelINE 01298 SN74L.8258N
Af6U20 182001443 8 IC CNTR TTL LS BIN ASYNCHRO 0129% SNT4L.8293N
A16U21 18201439 2 IC MUXR/DATASSEL TTL LS 2«TOetelLINE 01298 SN74L,8258N
a16U22 18201443 (] 1€ CNTR TTL LS BIN ASYNCHRO 01295 SN741.8293N
Ate MISCELLANEOUS
03600535 0 TERMINAL TEST POINT PCB 00000 ORDER 8Y DESCRIPYION
0403=0189 2 EXTRePC 8D BLK POLYC ,062BDeTHKNS 28480 040300189
1200-0473 [ SOCKET«IC 16=CONT DIP DIPwSLOR 28480 120000473
14800116 8 PINeGRY ,062#INeDIA ,25eINwLG STL 28480 148000116
Ay7 0537060017 | 8 1 BOARD ASSEMBLY, COUNT CHAIN 28480 0537060047
(SERIES 1832)
A17€ 016003879 7 CAPACITOReFXD ,01UF +e20% 100VOC CER 28480 016003879
A17€2 016023879 7 CAPACITOReFXD ,01UF +w20X 100VOC CER 28480 016043879
A17C3 01603879 7 CAPACITOReFXD ,01UF 420X 100VOC CER 20480 016003879
A17Cy 016003879 ? CAPACITORePXD ,01UF +s20X 100VDC CER 28480 016003879
(3844 ] 031603879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 016003879
A37Co 0160-3879 ? CAPACITOReFXD ,01UF +020% 100VDC CER 28480 016003879
A7C? 01603879 7 CAPACITORSFXD ,01UF +220% 100VDC CER 28480 016003879
ag7c8 01603879 7 CAPACITORSFXD ,01UF +e20X 100VOC CER 28480 016043879
A17C9 018000106 9 CAPACEITOReFXD 60UF+=20% 6VOC TA 56289 1500606%000682
At7c10 01603879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 016003879
Ag7CHY 016023879 7 CAPACITOReFXD ,01UF +e20% 100VOC CER 28480 016003879
Ag7€t2 01603878 6 CAPACITOReFXD 1000PF +=20% 100VDC CER 28480 016003878
A17C13 01603878 6 CAPACITORSFXD 1000PF +220% 100VDC CER 28480 01603878
Ag7C1¢ 016003878 6 CAPACITOR=FXD 1000PF +220% 100VDC CER 28480 01603878
A17C1S 016003878 6 CAPACITORCFXD 1000PF ¢o20% 100VDC CER 28080 016003878
437€C16 01800106 9] CAPACITOReFXD 60UF+e20% 6VOC vA 56289 150D606X000882
Ag7€1? 01603878 [ CAPACITOR=FXD $000PF 220X 1606VOC CER 28480 016003878
At7C18 016003878 6 CAPACITOR=FXD {000PF 2=20% 100VDC CER 28480 03603878
A17C19 CAPACITOR, FXD ,0001 UF
A17C20 01603878 6 CAPACITOReFXD $1000PF ¢o20% 100VDC CER 28480 01603878
Ag7C214 016003879 7 CAPACITOR=FXD ,01UF +=20% §00VDC CER 28480 0160603879
ag7c22 016003879 7 CAPACITORSFXD ,08UF +220% 100VDC CER 284860 016003879
217€23 01603879 4 CAPACEITOR®FXD ,01UF ©o20% 300VOC CER 26480 01603879
a17€24 01603878 6 CAPACITOR®EXD $1G00RF ¢=20X 100VDC CER 28480 016003878
417081 199000486 6 H LEDeVISIBLE LUMINTEL{MCD IFB20MAeMAX 26180 $082:4684
44741 9100=1788 6 CHOKE«WIDE BAND ZMAXE680 OWM3 {80 MHZ 02114 VK200 20/48
AqTL2 9100e2248 S 6 COILeMLD 120NK 10X G834 ,095DX,25LGeNOM 28480 9100w2248
ALTL3 9100=2248 ] COZL=MLD §120NK 10% Q834 ,0950%,25LGeNOM 28486 9100:2248
ai7Le 9100-2248 H COIL=MLD §20NH 30X Qu34 ,0950X,25L.G=NOM 28480 910012248
ALTLS 91001788 6 CHOKEwWIDE BAND ZMAXBBO OHM3 180 MHZ o2t VK200 20748
AjTRY 069800082 14 RESISTOR d6d 1% 1250 F 7C®0¢e100 2684de Cldei/BeT0edbUleF
AYT7R2 06985999 s 1 RESISTOR &,7K Sx ,125W CC TC®2350/4857 [23Y 3] 884728
Ay7R3 075700420 3 RESISTOR 750 1X ,125W F 7C304+100 20s4e6 Clel/8eT0e?SiaF
Ag7RG 07571094 9 1 RESISTOR §,47K 1% ,125W F TCs0+e100 26s4e Cloi/BaT0eiu7eF
AL7RS 075720374 6 1 | RESISYOR 475K 3x ,SW F TC304e300 28480 075700374
A37Re 181020176 i NETWORKeRES SePINeSIP ,15PINoSPCG 28480 181000176
AL7RY 18100176 ) NETWORKeRES SePINeSIP ,15¢PINeSPCG 28480 181000876
AL7RS 181000176 [l NETWORKRES SePINwSIP ,150PINeSPCG 28480 181000176
A{TR9 181020176 1 NETWORKeRES SePINeSIP ,1S«PINeSPCG 208480 181000176
Ay7R10 069807249 2 12 RESISTOR 3,48K {% 05w F TCE0¢e100 24s4e C3=1/8eT0a3u8iet
AgTRYY 06987249 2 RESISTOR 3,48K tX ,05W F TCs0eei00 24sue C3ei/8eT0e3u81a6
AL7R12 06987249 2 RESISTOR 3,48K 1X ,05% F TC20ee100 24546 C3e1 /8070034816
a17013 06987249 2 RESISTOR 3,U8K 1X (O0SW F TC304100 2usue C3e1/8eT0e3481e6
ALTRI4 06987249 2 RESISTOR 3,48k §X 05w F TC304e100 26546 C3e1/8e70c3481e6
A17R1S 069807249 2 RESISTOR 3,48K 1X OSW F TCe040100 24s4e C3e1/8eT0u3UB1eG
A TRYe 069607249 2 RESISTOR 3,48K 1X ,0%% F TCs04e100 24sde C3e1/8=T70e3481e6
L7017 069807249 2 RESISTOR 3,48K 1% ,0SW F TC304=100 24Sue C301/8eT0e3481e6
ALTR1S 06987249 2 RESISTOR 3,48K 1% 05K F TC=:0¢=100 2usue C3ei/8eT003481G
ALTRY9 06987249 2 RESISTOR 3,48K 31X ,05w F TCs0ee100 26546 C321/80T0e3481 6
Ag7R20 069827249 2 RESISTOR 3,48K {X 0% F TCE040100 24806 €3c1/8e70c34816
A{TR2Y 06987249 2 RESISTOR 3,48K 1X ,05% F TCS0¢e100 24846 C31/8s70c3481e6
ALTR22 06987243 [ 13 RESISTOR §,96K 1% ,0SW F 7Cs0¢e100 24846 C3ei /8700196106
ALTR23 06987236 7 RESISTOR §K 1% 08K F TC204e100 24546 €301 /870010016
ALTR24 069827243 6 RESISTOR §,96K {X ,05W F 7Cs04e100 24866 C3e1/8eT0e19616
A TR2S 069807236 ? RESISTOR 1K §1X ,05W F TC=0+e100 24sde C3e1/8eT001001e6
A17R26 069827243 6 RESISTOR 1,96K 1% ,05W F 7C=04=100 24s4e C3ei/8eT0m}961=G
ALTR2Y 069827236 7 RESISTOR 1K 1% ,08W F TCs0+=100 2usde C3e1/807001001G
ALTR28 06987243 6 RESISTOR 1,96K 1X 05w F TCs0ee100 24546 C3e1/8eT0=1961eG
A1TR29 069827236 7 RESISTOR 1K 1X ,06W F TC20+e100 24sue C3=1/8e70w1001eG
A17R30 069827243 6 RESISTOR 1,96K {X 05w F TCs0ee100 24806 C3e1/8eT0=)9616

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q Descrioti Mfr
: p escription Mfr Part Number
Designation | Number [p| Q@YY p Code
AL7R3Y 06987236 7 RESISTOR 1K {X 084 F TCu04e100 24846 Clei/8eT0010016
A17RY2 069847243 [ RESISTOR 1,96K 1% ,05W F TC®04e100 24Sdue Cle1/8aT0e01961e6
A17R33 0698+7236 7 RESISTOR 1K 11X 05N F TC304e100 2uSde C3w1/8eT001001eG
AQTR3Y 009807236 7 RESISTOR 1K 1X ,05W F TCE0ee100 24sS4é Cle1/8T001001G
AL7R3S 06987236 ? RESISTOR §K 1X ,0SW F TCE04e100 24%4e C3w1/8eT0el0])et
ALTRY6 069827236 7 RESISTOR §K tX ,05W F TCs0eei00 2uSde C3e01/8eT0c1001eC
AL TR3Y 0698«7236 ? RESISYOR 1K 1X ,0SW F TCs0+e100 24sde C3ei /870010016
At7R38 00987236 7 RESISTOR IK 1X ,0SW F TCE0¢e300 24546 C3e1/8e70=100teG
A1TR3S 06987236 7 RESISTOR 1K X% .OSN TC80+0100 24sde C3ei/8e70=1001=6G
[SRATY 069847243 6 RESISTOR 1,96K 1X 05K F TCE0eei00 24SUe Clei/B8eT0=1961=G
AyTR4YY 06987229 8 2t RESISTOR St11 1X ,05W F TC30+e100 2u84e Clei/8eT0e511Ral
AyTRA2 0698«7243 [ RESISTOR 1,96K 1X ,05W F TC30eel00 20846 C3e1/8=70e1906106
AL7RG3 069847229 8 RESISTOR S§1 1% W0SH F 1C304e100 . 2USde Cle1/8e70e511ReG
AYTRYY 0698+7243 6 RESISTOR 1,96K 11X ,05% F TC204e100 20%de C3ei{ /807019616
AL TRYS 0698a7229 8 RESISTOR Si1 1X 05N F TC=0+ei00 20%4e Cle1/80T0e511ReG
ALTRAG 06987243 6 RESISTOR 1,96K 1% ,05WN F TC204e100 24846 Clei /8270919616
Ay TRYY 06987236 7 RESISTOR (K 1X ,0SN F TCE0eei00 _24S4e C3e1/8a70e1001=G
ALTRUS 069827229 8 RESISTOR St1 1X ,0SW F TC304e100 2usSae Clei/8e70e511ReG
AL7R49 069807243 [ RESISTOR {,96K 1% ,05W F TC204e100 24sus C3ei/8eT0e15061cG
AL TRSO 069847229 8 RESISTOR S1f 1% 054 F TC30+e100 24Sde C301/8e70e51{ReG
A1 7RSY 069847243 [ RESISTOR 1,96K 1% ,05W F TCs0¢ei00 24846 C3e1/8aT0ei96ieG
A1TRS2 06987229 8 RESISTOR S1t 1% 05K F TCs04e100 24us4e C3e1/8eT0eS5iiRel
AL 7RSS 06987236 7 RESISTOR 1K 1% ,05W F TCx0+e100 2U854e C301/8eT0=1001e6
ALTRSY 069827230 7 RESISTOR f1K 1X ,0SWN F TC=0+e100 24546 C3e1/8e10e310010G
AL7RSS 06987236 7 RESISTOR 1K 1% 05N F TC304e100 24S4de C3¢1/8T0e1001eG
ALTRSS 0698=7207 2 s RESISTOR 61,9 1X ,0SW F TCS04ei100 24S4es C3e1/8eT00=61R%G
A17R87 0698=7207 2 RESISTOR 61,9 1X 05N F TC204e100 2us4e C3ei/8eT00061RG
AL7TRSS 1 0698a7207 e RESISTOR 61,9 1X ,054 F TC304w100 24846 Cle1/807000b1R%eG
AL7RSO '] 0698e7236 ? RESISTOR 1K 1X 05 F 7C3042100 2uSue C3e1/8=700100106
A1TR60 .| 069847236 7 RESISTOR IK 1% 058 F TCe0eetg0 24Sde C3=1/82701001=C
417R61 06987236 7 RESISTOR (K iX ,05W F TCE04ei00 24846 C32{/8e70300106
A17R62 18100876 1 NETWORKSRES SePINeSIP ,15ePINeSPCG 208480 181000176
Ay 7Ug 1820+1212 9 2 IC FF TTL LS JeK NEGeEDGE-TRIG 01295 SN74LS§ 12N
ALTv2 18201443 8 I1C CNYR TTL LS BIN ASYNCHRO 03295 SN74LS293N
ALTU3 182001443 8 IC CNTR TTL LS BIN ASYNCHRO 01298 SNT4L8293N
‘ALTUG 182001443 8 IC CNTR TYL LS BIN ASYNCHRO 0129% SNTUL8293N
AL7US 18201439 2 IC MUXR/DATA®SEL TTL LS 2eTOwiel INE 03295 SNT4L S258N
AjTue 182001439 2 1€ MUXR/DATA®SEL TTL LS 2eTOwle| INE 01298 SNT4L8258N
ALTUY 1820144y 6 [ IC ADOR TTL LS BIN FULL ADDR 4eBIT 0129% SN74LS28B3N
At7U8 1820144y [ IC ADOR TTL LS BIN FULL ADDR 4eBIY 0129% §N74LS283N
Ai7ue 18201439 e 1C MUXR/DATASEL TTL LS 2eT0eic| INE 01298 SNT&L S258N
AL17Y10 18201441 6 IC ADDR TTL LS BIN FULL ADDR deBIT 01298 SNTULS283N
Af7Uts 1820-3439 rd 1€ MUXR/DATA®SEL TTL LS 2e70e=iel INE 01298 SNT74L82S8N
a7yt 18201439 H IC MUXR/DATA@SEL TTL LS 2eT0ete INE - 01298 §N74 8258N
A17UL3 182001441 [ IC ADDR TTL L8 BIN FULL ADOR 0eBIY 03298 SN74LS283N
ALTUL Y 18200586 ] 1 IC INV TTL L HEX jeINP 01298 SN74LOUN
AQTULS 182001441 [ IC ADDR TTL LS BIN FULL ADDR 4eBIT 01298 SNT4LS283N
A17UL6 1820=1212 9 IC FF TTL LS JeK NEGEDGETRIG 0§29% SN74LS§ 2N
AgTULT 18201443 8 IC CNTR TTL LS BIN ASYNCHRO 01298 SN74LS293N
Aj7Us8 1820=144¢ [ IC ADDR TTL LS BIN PULL ADDR 4eBIY 01298 SNTuLS283N
A3 TUL9 18201443 8 IC CNTR TTL LS BIN ASYNCHRO 01298 SNYULS293N
a17v20 18201082 s 2 IC XLYR ECL ECLwTO®TTL GUAD 2«INP [T'32% ] MCi012SL
AfTURY 18260138 8 COMPARATOR GP QUAD 14«DIPeP 04743 MLM339P
AgTu2 182600138 8 COMPARATOR GP QUAD {4eDIPeP 04713 MLM33OP
a17U23 182600138 ] COMPARATOR GP QUAD 14eDIPeP 04713 MLM339P
AfTU24 18200817 8 4 1C FF ECL DeM/S DUAL . 04713 MC10834P
41TU2S 1820-08t7 8 IC FF ECL DeM/S DUAL 04743 MC10131P
atTuge 18200817 8 IC FF ECL DeM/S DUAL 04743 MC10131P
agtuey 18201225 4 13 IC FF ECL DeM/S DUAL [ L3281 MC10238P
ALTU28 18201225 4 1C FF ECL DeM/S DUAL 04713 MC10231P
At7U29 182001229 4 IC FF ECL DeM/S DUAL 04713 MC10231P
A17U30 18200801 0 1 IC GATE ECL OReNOR QUAD 2eINP 04713 MC10g01P
817y3g 18201224 3 IC RCVR ECL LINE RCVR TPL 2eINP 04733 MCi0216P
A3? MISCELLANEOUS
0360-053S 0 TERMINAL TESY POINY PCB 00000 OROER BY DESCRIPYION
040300189 H EXTRePC 8D BLK POLYC 006280 THKNS 28480 04030189
1480-0116 8 PINeGRY ,062«INeDIA ,25eINelLG STL 28480 1480=0316
At1é 05370«60118 [0 H BOARD ASSEMBLY, DAC INTERFACE 28480 0537060146
(SERIES 1836)
Ag8CY 01603879 7 CAPACITORFXD ,61UF +=20% 100VOC CER 28480 0i60=3879
A18C2 016022308 s 3 CAPACITOReFXD 36PF +eSX 300VDC MICA 28480 016022308
A18C3 016002308 s CAPACITOReFXD 34PF +e5% 300VDC MICA 28480 016022308
At8Cy 0160-3879 7 CAPACITOReFXD +O1UF ¢220% 100VOC CER 28480 016023879
A18CS 01603879 k4 CAPACITOReFXD ,01UF +«20%X 100YDC CER 28480 0160=3879

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5370A

Replaceable Parts

Reference HP Part |c _— Mfr

: A Qt Description Mfr Part Number
Designation Number {D Y p Code

A18Cs 0180e1746 H CAPACITOReFXD {SUF+=10X% 20VDC TA 56289 1500156X902082
418CY 01603879 7 CAPACITOReFXD ,01UF ¢=20% 100VOC CER 28480 036023879

A18Cs 0180e1746 S CAPACITOR=FXD jSUFsei0X 20V0C TA 56289 1500156%902082
A18C9 016022308 H] CAPACITOReFXD 36PF +e5% 300VDC MICA 208480 016002308
A18C10 01603879 b CAPACITOReFXD ,01UF +=20% 100VOC CER 28480 01603879

A18C11 01603879 ? CAPACITOReFXD ,01UF +«20% 100VOC CER 28480 016023879
A18C12 01603879 7 CAPACITOReFXD ,01UF +20% 100VOC CER 28480 01603879
A18C13 01801746 1 CAPACITOR=FXD {SUF+et0X 20VDC TA 56289 1500156x902082
A18C14 016023879 |7 CAPACITOReFXD ,01UF +=20% 100VOC CER 28480 016003879
AL8C1S 0180e1746 L CAPACITOReFXD 1SUFe=10X 20VDC TA 56289 150D156x902082
A18C16 016023879 7 CAPACITOR=FXD ,01UF +«20X 100VOC CER 28480 01603879
A18C17 0160+3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160«3879
418C18 018001746 S CAPACITORFXD 1SUF+e10% 20V0C TA 56289 150D156X902082
A18C19 0160+3879 ? CAPACITORFXD ,01UF +=20X 100VDC CER 28480 01603879
A18C20 01801746 s CAPACITOR®FXD 1SUF+e10X 20VDC TA S6289 1500156x902082
A18C21 01210089 7 1 CAPACITOReY TRMReCER 2e8PF 35S0V PCeaMTG 52763 304324 2/8PF NPO
418C22 018001746 - CAPACITOReFXD 1SUF+=10% 20VDC TA 56289 1500156x902082
A18CRY 1902+0057 2 1 DI0DE=ZNR 6,49V SX DOe? PD=,Uw TCEe,029% 28480 190220087
A18CR2 19020041 4 1 DIODE=ZNR S, 15V SX DOe? PDs,4W TCEe,009% 28480 1902200414

A18K9y 04901003 6 1 RELAYeREED 24 S00MA SOVDC SVDCoCOIL 10VA 28480 04901063

A18LY 9100+2285 0 H COILeMLD Se0UM 10% Q330 ,0950x,25LGeNOM 28480 910022285

A18L2 910002285 0 COIL=MLD S60UM 10X G830 ,0950X,25LGoNOM 28480 91002228S

A18L3 910000346 0 4 COILeMLD SONM 20X 0®40 ,0950%,25LGoNOM 28480 910020346

A18LY 910001788 ® CHOKE«WIDE BAND ZMAXZ680 QMM3 180 MMZ 02114 VK200 20/48
AL8Ls 9100=1788 6 CHOKE=WIDE BAND ZMAXEeB80 OWM3 {80 MHZ 02114 VK200 20748
418L6 9100e2248 H COILeMLD 120NM 10X Q834 ,0950X,25LGoNOM 28480 910002248

A18L7 9100+1788 6 CHOKE®WIDE BAND IMAXS680 OWMa 180 MHZ 02114 VK200 20/48
A18L8 910002248 S COIL=MLD 120NH §0% G334 ,095DX,25LGeNOM 28480 91002248

A18LY 910021788 6 CHOKEoNIDE BAND IMAX®680 OWMa 180 MWZ 02114 VK200 20/48
A38L10 910001788 6 CHOKEoWIDE BAND ZMAX®680 OWHMa 3180 MHZ 02118 VK200 20748
A18Q1 185300015 7 3 TRANSISTOR PNP SI POB200Me F7ES0OMKZ 20480 165300018

41602 18530001% 7 TRANSISTOR PNP SI PDB20OMW FTsS00MHZ 28480 185300015

A18Ry 069803150 6 18 RESISTYOR 2,37K §% ,125¢ F TC30¢e100 20846 Cloi/BeT00d3T1oF
A§8R2 069823150 6 RESISTOR 2,37K 1Y ,125W F TCE0+c100 2uSu6 Clni/Bat0ed3Tief
A18R3 06980315S 1 RESISTOR 4, 64% 1X ,125% F TC20¢c100 24546 Clel/8aTQobbleF
A18RY 210003350 s 7 RESISTOReTRMR 200 10% C SIDE<ADJ 1oTRN 28480 2100+3350

A3 8RS 210003350 H RESISTORCTRMR 200 10X € SIDEcADJ 1oTRN 20480 21003350

A18Re 069803155 1 RESISTOR 4,64K iX 3250 F TCE0¢c100 245066 Cloi/BeT0eldoldlcF
418R? 069823155 1 RESISTOR 4,64K 1X 1250 F 7CB0¢o106 24%4e Clut/8eT00dbuloF
A18RS 210003350 s RESISTORSTRMR 200 10X C SIDEcADJ ofRN 28480 210023350

A§8R9 069803155 1 RESISTOR 4,64K 1X 1250 F TCs0eo100 24s4e el /80T00lol]oF
218R10 0698031585 [} RESISTOR 4,6UK 1% ,125¢ F TCE0¢=100 24Sde Cdn)/8eT0elbdlcF
Ag8RY Y 06983150 6 RESISTOR 2,37% 1% ,125W F TC®0se100 26546 Clol/8eT0e2371eF
A18R{2 075700401 0 16 RESISTOR 100 1% ,125W F TC®0¢o100 24sde Clrel/8eT0010)eF
Aj8Rr13 075720278 9 1 RESISYOR §,78K $X ,125W F TC®042100 26546 C41/8cT0el78]cF
A18R14 0757=0274 H H RESISTOR 1,21K 1% ,125W F TC8042100 24546 CUe1/8e70e12]3eF
Af8R1S 210003350 H RESISTORCTRMR 200 10% € SIDEcADJ I=TRN 28480 210023350
AiBR1® 075700274 H RESISTOR 1,21K 1X ,125W F TCZ0¢2100 24846 Clwi/8aT0wi2i3eF
A18R17 075700416 7 RESISTOR S$i 1% ,125W F TC3040100 24%4e Cln1/8aT0e51 {ReF
Aj8R{8 069803150 6 RESISTOR 2,37K 1X ,1250 F TCR04=100 2us4e6 Clo1/80T0w237af
418R49 06983150 6 RESISTOR 2,37K 1% ,125w F TC304e100 24sue C4ni/8eT0n23T1eF
A418R20 21003350 H] RESISTORSTRMR 200 $0% C SIDE<ADJ {=TRN 28480 210023350

A{8R2Y 06983350 6 RESISTOR 2,37K 1% ,125W F TC®0¢e100 20Sue Clwi/8eT0s2371eF
A18R22 0698+3150 6 RESISTOR 2,37K 31X ,125W F TCs04e100 24sue Clwl/8aT0e2371sF
Af8R23 07570842 9 RESISTOR 10K 1% ,125W F 7Cs0ee100 2uS4e CUni/B8uT0al002eF
A1 8R4 0757=0421 4 15 RESISTOR 825 1% 129w F TCs0+e100 24s4e Cloi/8eT0eB25ReF
L8R25 069843150 3 RESISTOR 2,37K 1X 125% F TCm0+e100 24546 Clw1/8eT002371eF
A18R26 078720421 4 RESISTOR 825 1X 125 F TCs0¢e100 26Sue Ciéw1/8eT0n825RaF
AL8R2Y 07570421 4 RESISTOR 825 1X ,125W F TC=04+100 24su6 Ciwl/8eT10e825R0F
A{8R28 069843150 6 RESISTOR 2,37K §X ,12SW F TCa0¢w100 24546 Clot/8eT)n237ieF
418R29 210023350 H RESISTOR=TRMR 200 10X C SIDEwADJ {<TRN 26480 2100°3350

A418R30 069843150 6 RESISTOR 2,37K {X ,125W F TCs0eel00 FULTTY Cdel/8cT0e23T eF
Ag8RYY 0757=0424 b RESISTOR 1,iK 1X 125w F TC30ee100 24%4e Clmi/B8oT0eli0eF
A$8R32 0757=0346 2 RESISTOR 10 1% ,125W F 7Cs0+e100 2uS4e Cdmi/8eT0ciQROF
A{B8R33 07S7-0424 7 RESISTOR 1,1K 1% 125« F TCe04e100 24846 Cloi/Bet0oliflef
A18R3Y 069803150 6 RESISTOR 2,37K 1% ,125W F TC304¢100 24s4e Clol /807002371 cF
AJ8R3S 06983150 6 RESISTOR 2,37K 1% ,125% F TCEO+¢c100 24546 Clol/8cT0023T1ef
A18R36 069803150 6 RESISTOR 2,37K §X ,125W F 7C30¢e100 24846 Cdel /8070237 F
A18R3Y 07570462 9 RESISTOR 10K 1% ,12SW F T1CS0+e100 24846 Clel/BoT0el002wF
A38R38 06983155 1 RESISTOR U,64K 1% ,125W F TCs0¢4=100 20546 C4el/8eT0ulblleF
At8R39 06983155 1 RESISTOR 4,64K 1% ,125W F TC204e100 24Sus Clni/8eT0wldbldieF
A18RU0 06983155 1 RESISTOR 4,64K 1X ,125W F TC30+e100 24546 Cie)/8eT0uibdleF

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A

Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q Descripti Mfr
: p escription Mfr Part Number
Designation | Number (D ty p Code
A18R4UY 06980085 0 RESISTOR 2,61K X ,125W F TCs0+=100 2484 Clel/8eTepileF
A18R42 NOT ASSIGNED
A18R43 069823155 1 RESISTOR 4,64K 1% ,125W F TCEZ0+e100 24546 ClUel/8eT0nubd]oF
A18RYY 1810=0123 [ 2 NETWORKRES 8ePINeSIP ,125«PINeSPCG 28480 18100123
A18RYS 07570416 ? RESISTOR Si1 1% ,125w F TCR04w100 24S4e Cdei/8eT0e51 RaF
A18Rys 0757«0276 7 12 RESISTOR 61,9 1% ,125W F TC304e100 2454e Cldei/B8eT(w01920F
A{8Ra7 0757+0416 ? ) RESISTOR Sif 1% ,125W F TCZ04e100 24846 Cdei/8eT(e511RaF
A18RUS 181020050 0 1 NETWORKeRES 12ePINeSIP ,15«PINeSPCG 28480 181000050
A18RY9 0757e04i6 7 'RESISTOR Si1 1% ,125W F TC%0¢e100 24546 Cdet/8aT(a5] RaF
A18RS0 0757<0276 ? RESISTOR 61,9 1% ,125% F 1C204e100 24S4e Cdei/8eTlob1920F
A18RSY 0757e0416 7 RESISTOR S11 1% ,125W F TCE=0+e00 24846 Cdei/B8eT(oS{{ReF
A18RS2 181040058 S NETWORKeRES 9«PINeSIP ,15«PIN«SPCG 26480 181020059
A18RS3 18100123 8 NETWORK@RES BePINeSIP ,125«PIN«$PCG 28480 1810+0123
A1BRSY NOT ASSIGNED
A18RSS 07570280 3 RESISTOR K 1% ,125W F TCs0eei00 2484e Cldmi/BeT0ei00)ef
Af8yy 1820+12%% 0 I1C INV TTL HEX teINP 01298 SN74d368N
A18y2 182001195 7 IC FF TTL LS DetYPE POS#EDGE=TRIG COM 01298 SNTULSI TSN
- A18U3 18201195 7 IC FF TTL LS DeTYPE POSeEDGE=TRIG COM 0129% SNT4LS1 7SN
A18U4 1820+119S 7 IC FF TTL LS DeTYPE POSEDGETRIG COM 0129% SN74LS1 7SN
A18yS 1820=1195 4 IC FF TTL LS DeTYPE POSeEDGE«TRIG COM 03295 SNT4LSLTSN
A18Us 1820+1195 14 IC FF TTL LS DwTYPE POSeEDGESTRIG COM 01295 SN74L81 7SN
A18U7 182001195 7 IC FF TTL LS DeTYPE POSEDGE®TRIG COM 01298 SN74LS1 7SN
A18ys 182620188 8 CONy 8e8aD/A 16eDIPeC 04713 MC1408L=8
41809 18260188 8 CONV 8eBeD/A 16D1PwC 04713 MC1408, =8
A18U10 1820+1325 H 1 SWITCH ANLG QUAD 14wDIPep 01928 CDY066AE
A18U1g 182600163 ? 1 OP AMP GP GUAD 14eD1PeP 04713 MLM324P
A18U12 182620138 s COMPARATOR GP QUAD 14=DIPeP 04713 MLM339p
A18y13 18201313 1 H MULTIPLXR ANLG TRIPLE 16#01Pep 01928 €D40S38E
A18U14 18201313 1 MULTIPLXR ANLG TRIPLE 16eDIPeP 01928 ¢D40S38¢E
A18U1S 1820=1224 3 1C RCVR ECL LINE RCVR TPL 2eINP 04713 MC10216P
Aj8ULe 18200796 2 1 IC GATE ECL NOR QUAD 2e3Inp 04713 MCi662(
A18U17 1820-122% 4 1C FF ECL DeM/S DUAL 04743 MC10231P
r18U18 1820=0802 1 IC GATE ECL NOR QUAD 2eINP 04713 MC10102P
418u19 1820+1225 4 IC FF ECL DoM/S DUAL 04713 MC10231P
A18 MISCELLANEOUS
03600535 [ TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
08030189 2 EXTR«PC 80 BLK POLYC ,062eB0=THKNS 28480 0403+0139
14800116 [ PINeGRY ,062eINeDIA ,25eINelG STL 28480 148000116
IYL) 05370<60119 |3 1 BOARD ASSEMBLY, INTERPOLATOR 28480 05370+60119
(SERIES 1928)
449Cy 03603879 7 CAPACITOReFXD ,01UF +e20% 100VDC CER 28480 016023879
A19¢2 01603879 7 CAPACITORFXD ,01UF +<20% 100VDC CER 28480 01603879
A19C3 01210405 4 1 CAPACITOReY TRMR«CER 9a3SPF 200V PCeM1G s2763 304324 9/3SPF NeSO
A19Cy 016022204 0 2 CAPACITOReFXD §100PF +e5X 300VOC MICA 28480 0160=2204
419CS T 01600105 4 1 CAPACITOR=FXD 82PF +e2% $00VOC MICA 28480 01602014S
419€Ce 018000816 1 2 CAPACITOR=FXD 6,8UF¢ei0% 35VDC TA %6289 1500685x903582
A39¢7 016023879 14 CAPACITORFXD ,01UF +=20X% 100VOC CER 28480 0160=3879
419C8 016023879 7 CAPACITORFXD ,01UF +=20% 100VOC CER 28480 0160%3879
A$9€9 016003879 ? CAPACITORSFXD ,01UF +=20% 100VOC CER 20480 016023879
A19€C10 016003879 7 CAPACITOReFXD ,01UF ¢=20% 100VOC CER 28480 0160%3879
A39€iy 05603879 b4 CAPACITORSFXD ,01UF ¢=20% 100V0OC CER 268480 016003879
A19€12 016023879 ? CAPACITOReFXD ,08UF ¢=20% 100VDC CER 28480 0160=3879
A19C13 016003879 7 CAPACITOR«FXD ,01UF +e20% 100VDC CER 268080 0160e3879
h19€14 016020154 H 3 CAPACITORFXD 2200PF +=10X 200V0OC POLYE 28480 016020154
A19CiSe 01602743 2 s CAPACITOR=FXD 33PF ¢»10X 200VDC CER 28480 01602743
A19C16 0160-3879 7 CAPACITOReFXD ,01UF +e20% 100VDC CER 28480 0160+3879
A419€17 016023879 7 CAPACITORFXD ,01UF +w20X% 100VOC CER 28480 016003879
A19€18 0160=3879 ? CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 0160+3879
A§9CH19 016023879 ? CAPACITOReFXD ,01UF +=20X% 100VDC CER 28480 01603879
A19c20 044020198 S H CAPACITOR=FXD 200PF +e5% 300VDC MICA 72136 DMISF201J0300WVICR
419€21 014000598 s CAPACITOReFXD 200PF +=S% 300VDC MICA 72136 OM1SF201J0300WVICR
A39C22 0160-015¢ H) CAPACITOReFXD 2200PF +=10X 200VDC POLYE 28480 016020154
A19¢e3 0160+2204 [ CAPACITOR®FXD 100PF ¢e5% 300VDC MICA 28480 0160=2204
A19¢24 01600154 H CAPACITORFXD 2200PF +210% 200V0C POLYE 28480 01600154
419C25 01603879 ? CAPACITOR®FXD ,01UF +=20% 100VOC CER 28480 0160-3879
A19€2¢ 0160+0182 9 i CAPACITOR=FXD U7PF +=SX 300VDC MICA 284890 0160w0182
A19C27 01603879 ? CAPACITOReFXD ,01UF +«20X% 100VDC CER 28480 016023879
A19C28 0160-3879 ? CAPACITORFXD ,01UF +e20% 100yDC CER 28480 016023879
419¢29 01603879 ? CAPACITORFXD ,01UF +=20% 100vDC CER 28480 01603879
A1SC30 0180-0116 1 CAPACITOR=FXD 6,8uF¢el0x 35VDC TA 56289 1500685x903582
419C3¢ 016003879 7 CAPACITOReFXD ,01UF +e20% 100VDC CER 28480 0160%3879
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

i
Reference HP Part fc| ‘g Mfr
. A t Description Mfr Part Number
Designation | Number |o| %Y P Code -
A{9CRY 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 190120040
A190L14 0537080002 | 3 1 DELAY LINE ASSEMBLY, 10 28480 05370280002
ag9Ly 9100+0346 0 COIL=MLD SONH 20% O®40 ,0950X%,25LGeNOM 28480 9100«0346
a19L2 9140-0142 8 1 COILeMLD 2,2UH 10X G832 ,0950X,25LGeNOM 28480 9140=0142
A19L3 91000346 0 COIL«MLD SONH 20X 0®40 ,095DX,25LGeNOM 20480 9100=0346
A19L4 91002269 ] 1 COIL=MLD 27UW {0X GE4S ,0950X,25LGeNOM 28480 9100=2269
A19LS 9100-4788 6 CHOKE=WIDE BAND IMAXZ680 OMM3 180 MHZ 02114 VK200 20748
A9 9100e2248 H COJLeMLD 120NM 10X Q334 ,0930X,25LGeNOM 28489 910022248
A{9LY 9100-1788 6 CHOKE=WIDE BAND ZMAXZ680 OWMa 180 MMZ 02114 VK200 20/48
A19L8 910002265 6 1 COIL=MLD 10UM 10X Q%60 ,0950X,25LGeNOM 28480 910022265
A19L9 91000346 (] COILeMLD SONH 20X G840 ,0950X,25LGaNOM 28480 9100+0346
AtoL10 91002276 9 3 COIL=MLD 100UM 10X QE50 ,095DX,25LGeNOM 28480 9100%2276
419011 910002276 9 COIL=MLD 100UM 10X QBS0 ,095DX,25LGeNOM 28480 9100%2276
AtoLtR 9100.1788 6 CHOKEWIDE BAND IMAXS680 OMMa 180 MMZ 02114 VK200 20/48
o A19Q4 185420009 1 TRANSISTOR NPN 2N709 31 TO=18 PD®300MA 04713 2N709
A19¢2 1854=0009 1 TRANSISTOR NPN 2N709 SI TOe18 POS3I0OMW 04733 ant09
Af9RY 069847205 [] RESISTOR S§,i 1% ,05W F TC®004e100 24sus C3e1/8700e51R{eC
A1902 0757-0401 0 RESISTOR 100 1% ,125W F TCZ04e100 24566 Clel/BeT0m}0]of
A19R3 069847205 [ RESISTOR S1,1 1X ,05H F TC=04e100 24546 C3ei/8eT00e5iR1eG
A19R4 069843428 [} 2 RESISTOR 14,7 §X ,125W F 7C504e}00 03888 PMESSw]/8eT0eldRTeF
498§ 230003350 H RESISTOR®TRMR 200 10X C SIDE=ADJ j=TRN 28480 2100=3350
A19Re 07870276 7 RESISTOR 61,9 1% ,125W F 1CE04c100 20846 Clel/BeT0eb1920F
A1987 06983446 3 RESISTOR 383 1% ,125W F TC30¢e100 24846 C4eol/BeT0e3B3RaF
Aj9re 069843132 4 RESISTOR 261 1X ,125W F TC304e100 24846 Clwl/B8eT0m2610eF
A19R9 0757=0394 ] RESISTOR 51,1 1X ,125W F TC304e100 24sae Cdel/8eT0nS1R 1 eF
A)9RY0 06983132 4 RESISTOR 261 1% ,125W F TCs040100 24546 Cdml/8eT002610oF
Ag9RYY 069847207 2 RESISTOR 61,9 1X 054 F TC204=100 2084e C3e1/82700063R9eG
A§9R12 069820084 9 1 RESTSTOR 2,15K 1% ,125W F TCS040100 24%4s Clo)/BeT002]51oF
At9R13 06983132 ] RESISTOR 261 §1X 125W F TCs04=100 24546 Clol/8eT0c26]00F
AL9RY 069823132 4 RESISTOR 261 1% .125W F TC=04e100 24S4e Cdol/80T002610eF
AL9RyS 075720394 [ RESISTOR $1,1 §X ,125W F TC204<100 24546 Clel/8oT 0SSR oF
. ™ 419R16 210023382 7 1 RESISTOReTRMR {K 10% C SIDE«ADJ 1oTRN 28480 210003352
A49R17 0698-7212 0 RESISTOR 100 1% .05W F TC=0+-100 24846 C3-1/8-T00-100R-G
A{9R18 069847207 2 RESISTOR 61,9 §% ,0SW F TC3040100 24S4s C3=1/80T00s61RIeG
A19R39 069847243 6 RESISYOR 1,96K 1X ,05W F TC®040100 24846 C3c1/8aT0=196106
£19R20 0757«1108 6 1 RESISTOR 300 1% ,12%% F TC20¢c100 24846 Clel /8070030 eF
A19R2 07570276 ? RESISTOR 61,9 31X 1250 F TC206c100 20846 Cdci/80T006392eF
A19R22 069803447 4 1 RESISTOR 422 1X ,125W F TCZ0+e100 24546 C4el/80TQed22RF
419R23 0787e0276 14 RESISTOR 61,9 1% ,125W F TC204e100 20546 Cdol/8eT00b192eF
AL9RY NOY ASSIGNED
A49R2S NOT ASSIGNED
419026 0757-0276 ? RESISTOR 61,9 1% ,12%W F 7C804c100 26846 Cloi/80T0ab192<F
AL9R27 0757<0394 ] RESISTOR 51,1 1% 125N F 7C304+100 24s46 Cldel/8oT0eSRIoF
A19R28 069823435 0 . RESISTOR 38,3 1% ,125W F 7C80¢«100 206846 Clol/8c70c38RIcF
A19R29 0698034046 3 RESISTOR 383 1x 125w F TC®0¢c100 24846 Clol/8eT0c383RF
A19R30 0698«3428 1 RESISTOR 14,7 1X ,125W F TC2062100 03888 PMESSe1 /80700 4RTcF
A19R31 NOT ASSIGNED
Aj9R32 0757=0283 6 RESISTOR 2K % ,125W F T1C30+<300 24846 Cldaj/BuT00200icF
419R33 075700283 6 RESISTOR 2K 1X ,125W F TC=30¢2100 248us Clel/87002001F
A19R3Y 0757204014 0 RESISTOR 100 1X ,125W F TC204e400 24546 Clel/BeT0ei0]eF
419R3S 07570401 0 RESISTOR 100 1% ,125W F TCE0¢=100 2usus Clel/8eT00i0seF
A{9R36 07570276 7 RESISTOR 61,9 {X ,125W F 1C8040100 2046 Clei/8e7006192eF
A{9RS? 0757=0416 ? RESISTOR Si1 1% ,125W F T1Cs0+e100 20546 Clel/B8ui0e5]iRef
419R38 0757=0446 3 RESISTOR 15K X ,125W F TCs04<100 2usde Clol/8aT0eiS02eF
A{9R39 07570280 3 RESISTOR 1K 1% ,125W F TCs04=100 24sde Clei/8aT0=1001eF
A19R40 NOT ASSIGNED
A19Rug 0698-7236 7 RESISTOR K 1% ,05% F TCx0¢e100 24546 C3e1/8eT0x1001e6
A19R42 0757-0416 7 RESISTOR 511 1% ,125W F TC20e¢e100 24s4e Clm1/80T0eS ] ReF
A19R43 0757=0280 3 RESISTOR tK 1X 125N F TCz04=100 24546 Cley/8eT0e1 00l wF
A{9R4Y 069823442 9 8 RESISTOR 237 1X ,125W F TC204e100 24546 Clmi/8eT0023TReF
A19RYS 075700284 7 3 RESISTOR 150 1% ,425W F TC=04e100 26546 Clnt/8uT0eiSlef
A19R4e 069803442 9 RESISTOR 237 1% ,125W F TCs04e100 24546 Clei/B8aT0u23TReF
A19Ra7 07570346 2 RESISTOR 10 1% ,125W F TC=0+=100 2u54e Cdmi/BeTOnlOROF
AL9RUS 0757-0438 3 RESISTOR S,11K 1X ,125W F TC=00e100 20546 Clei/8eT0eS5 i eF
A19R49 0757=04de 3 RESISTOR 15K 1X ,12SW F TC204=100 2usue Clei/8eT0w1502eF
419RS0 07S7-0280 3 RESISTOR 1K 1% ,125W F TC=0¢2100 2usue Clel /80101003 oF
A19RS 075720420 3 RESISTOR 750 1% ,125W F 7C80+a100 26%4e Clei/8eT0c7S]eF
A19RS2 07570438 3 RESISTOR S,11K 1X ,125W F TC30+e100 24s4e Clmi/8uT0e51]1eF
419083 07570401 0 RESISTOR 100 1X ,125W F TC30+100 24546 Climi/8eT0ei0]oF
A{9RSY 0698e3442 9 RESISTOR 237 1% ,125W F 1C=0+100 24546 Clei/8eT0w2I7ReF
TN 419155 06983442 9 RESISTOR 237 1% ,125W F TC204e100 24s4e Clei/BeoT0e237ReF
A19RS6 06983442 9 RESISTOR 237 1X ,125W F TCs0+e100 24846 Clel/B8eT0e237ReF
419RS? 07570394 0 RESISTOR Si,1 1X ,125W F TC304+100 2uSde Clei/8eT0w51R1mF
A19RS8 06983442 9 RESISTOR 237 1% ,125W F TC30+<100 24S4e C4wi1/BeT0u237ReF
A19RS9 0757=0438 3 RESISTOR S,11K 1X ,125% F TCE0ee100 20546 Clel/BuT0e5111eF
A19R60 075720276 ? RESISTOR 61,9 1X ,125W F TC=0¢=100 24846 Clw1/8eT0eb1920F

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q o Mfr
. A t Description Mfr Part Number
Designation Number (D Y p Code
A{9Re1 07570438 3 RESISTOR S,11K 1% ,125N F TCE040100 24Sde Cldel/8uT0e51 1 ef
A19R62 0698e3442 9 RESISTOR 237 X ,125W F TC20+e100 20Sde CUni/80T70e237ReF
A19R63 07570280 3 RESISTOR 1K 1X 1258 F YCS04e100 246846 Clel/80700100iF
AL9R6Y 0757«0280 3 RESISTOR 1K 1% ,125W F TC20+2100 2U%4s Cdel/8010=1001=F
A19R6S 07570280 3 RESISTOR 1K 1% ,125W F TC304e100 24Sde Clhel/8070ei00)eF
AJ9RGE 0757«0280 3 RESISTOR IK 1X ,125w F TCs04w100 24S4e Clel /807001001 =F
A19Re7 0757«0280 3 RESISTOR 1K 1% ,125W F TC80+e100 24846 Clel/8uT00100eF
AL9RGS 0698e3442 9 RESISTOR 237 1X ,125W F TCs0+e100 2usues Clel/80T700237ReF
A19R69 210003381 ] 1 RESISTORTRMR 500 10X C SIDE=ADJ I=TRN 28480 2100335
419R70 07570346 e RESISTOR 10 1X ,125W F TCx0+«100 24846 C4el/8aT00i(ROCF
AL9RTY 0698«315¢ 7 1 RESISTOR 2,87K 11X ,12%% F TCE0+=100 24sue Cldel1/80T0eg8710F
AL9yy 18200753 1 8 1C GATE ECL DUAL 3eINP 28480 182020753
A19Q2 50887009 4 1 VCO STARTABLE 28480 $088=7009
A19U3 18201225 4 1C FF ECL DeM/S DUAL 04733 MC10231P
A19Ud 18200817 8 IC FF ECL DeM/8 DUAL 04733 MC10135P
AL9US 18201632 7 1 IC CNTR ECL BIN ASYNCHRO POSeEDGE=TRIG 04713 MC10178P
AL 9ue 18200806 5 H IC GATE ECL OReNOR DUAL 4eSeINP 04713 MC10109P
A9y 18202000 S '] {C FF MIXER 16-DIP 28480 182022000
At9us 1820=1225 4 JC FF ECL DeM/S DUAL 04713 MC10231P
A19u9 18201482 b 1 IC GATE ECL NOR DUAL 3=INP 04713 MC10211P
A19Ut0 18200802 1 I1C GATE ECL NOR QUAD 2=INP 04713 MCio0t02P
At9u1y 18200493 ] 3 0P AMP GP 8eDiPepP 27014 LM3OTN
AL9y12 182001344 8 1 Pl LOOP {4eDIPeC [ T34 %] MC12040L
A19U8s 18201225 4 IC FF ECL DeM/S DUAL 04713 MC10231P
Aj9® MISCELLANEQUS
0360=053S 0 TERMINAL TEST POINT PCB 000600 ORDER BY DESCRIPTION
0403=0189 4 EXTR=PC BDO BLK POLYC ,062«BDeTHKNS 28480 0403w0189
1200047% 0 CONNECTOR«SGL CONT SKT ,016INeB8SCeS82 28480 12000475
14800116 8 PINaGRY ,0622INeDIA ,2S5«INelG STL 28480 1480=0136
21100269 0 4 FUSEHOLOER=CLIP TYPE,250«FUSE 28480 211020269
2190+0120 4 1 WASKERoLK INTL ¥ NO, 10 ,195«INelD 28480 21900124
295000078 9 1 NUToHEXeDBLCHAM 10w320THD ,007eINoTHK 28480 295000078
A0 05370%60819 |8 BOARD ASSEMBLY, INTERPOLATOR 28480 05370e60149
’ SAME AS A19, USE PREFIX A20
LT3 0537060024 |7 1 BOARD ASSEMBLY, 200 MMZ MULTIPLIERR 28480 0537060024
(SERIES 1748)
A21C4 014000209 9 4 CAPACITOReFXD SPF ++10% S00VOE MICA 72136 DM{SCOSOKOSOONVICR
A2iC2 01210036 0 7 CAPACITOReY TRMReCER 5.5«18PF 350V 82763 304324 5,5/18PF NPO
421C3 0t60e3878 [ CAPACITOReFXD §000PF ¢+20X 100VDC CER 28480 01603878
A21Cy 01602085 9 CAPACITORFXD ,03UF +80e20% 100YDC CER 28480 016002055
A21CS 01602088 9 CAPACITORePXD ,08UF +80-20% 100VDC CER 28480 016022055
A2iCs 0i2i=0036 0 CAPACITOReY TRMR@CER 5,5e«18PF 350V 52763 304324 S,5/18PF NPO
A21CY 016002238 0 4 CAPACITOReFXD { ,SPF ¢e,25PF 500VDC CER 28480 0160e2238
A21Ce 0160=2247 H H CAPACITOReFXD 3,9PF +e,25PF S00VDC CER 28480 01602247
A21C9 01603878 [] CAPACITOReFXD 1000PF +220% 100VDC CER 208480 016003878
A28C10 0121=0036 0 CAPACITOReV TRMReCER S,5«18PF 3S0v s2763 304328 5,5/18PF NPO
A21C1 01600208S 9 CAPACITOReFXD ,01UF +80w20% 100VDC CER 28480 016022055
A24C12 01210036 0 CAPACITOReY TRMRoCER S,S«i8PF 350y s2763 304324 S,S/18PF NPO
A21C13 01603878 [} CAPACITOR=FXD 1000PF +220% 100VDC CER 204890 01603878
A21iCi14 016022055 9 CAPACITOR=FXD ,01UF +80-20% 100VDC CER 208480 016022055
AIC1S 036002238 ) CAPACITORFXD 1 ,5PF +e,2SPF S500VDC CER 28480 016022238
a2iCys 0160-2247 i CAPACITOR=FXD 3,9PF +e,2SPF S00v0OC CER 28489 0160=2247
A21C17 0180=0491 H CAPACITOR«FXD {0UFee20X 2SVDC TA 28480 01800491
A21C18 0121=0036 0 CAPACITOR=Y TRMRwCER S,Se18PF 350V S2763 304320 5,5/18PF NPO
a21€19 01602088 9 CAPACITOReFXD ,01UF +80«20% 100VOC CER 28480 0160=205S
421€20 01210036 [} CAPACITOReY TRMR=CER S,Se18PF 350V 52763 304324 5,5/18PF NPO
A2iC21 0t40e0209 9 CAPKCIYOR-PXD SPF +e10% SQOOVDC MICA 7136 DMISCOSOKOSQONVICR
A21C22 01210168 [ 7 CAPACITOReY TRMReCER 7«25PF 350V PCeMTG S2763 304324 7/25PF N300
r21C23 0160+3878 [ CAPACITOReFXD 1000PF ++20X 100VDC CER 28480 0160+3878
A21C2¢4 016022085 9 CAPACITOR«FXD ,01UF +8020% 100VDC CER 28480 0160=2055
A21C2% 016022088 9 CAPACITOReFXD ,01UF +80«20% 100VDC CER 28480 016002055
A21€26 0140002014 1 H CAPACITOReFXD {2PF se%5X SO0OVDC MICA 72136 OM1SC120J0S00WVICR
A21C27 0140+0209 9 CAPACITORFXD SPF ¢e10X SOOVOC MICA 72136 DMISCOSOKOSOONYICR
A21C28 01210165 [ CAPACIT0Rey TRMRWCER 7e2SPF 350y PCeMTG 52763 304324 7/25PF N300
A21C29 0160-3878 & CAPACITOR=FXD 1000PF +=20% 100VDC CER 28480 0t180e3878
A21C30 01603878 [ CAPACITOReFXD {000PF +=20% 3100VDC CER 28480 01603878
A21C3y 01400201 1 CAPACITOReFXD §12PF ¢=5% S00VOC MICA 72136 OM15C120J0500NVICR
A21C32 0140=0209 9 CAPACITOReFXD SPF ¢=10X SOOVOC MICA 72136 DM1SCOSOKOSOOWVICR
A21C33 01210168 [ CAPACITOR®Y TRMReCER 7«2SPF 350V PCeMTG 52763 304324 7/25PF N30O
A21C3u 01602085 9 CAPACITOR=FXD ,01UF +80e20% 100VOC CER 28480 0160=205S
A21C38 01800491 S CAPACITOR®FXD {oUF+=20X% 25V0C TA 28480 0180=0491
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference HP Part |c Q Descripti Mfr

: A escription Mfr Part Number
Designation | Number |D ty p Code
A21C36 014020145 2 H CAPACITOReFXD 22PF +e5% SOOVDC MICA 72136 DM1SC220J0500WVICR
A21C37 0150-00%9 8 H CAPACITOReFXD 3,3PF +=,25PF S00VDC CER 28480 015020059
A21C38 016022055 9 CAPACITOR«FXD ,01UF +80e20% 100VDC CER 28480 016022055
421C39 0180.049¢ S CAPACITOR«FXD {0UFe=20X 25VDC TA 26480 018020491
A21Ca0 016023878 6 CAPACITOR=FXD §000PF +=20% 3100VDC CER 28480 016023878
A21Cu1 016003878 6 CAPACITOReFXD 1000PF +e20% 100VOC CER 28480 0160+3878
A21C42 015000059 s CAPACITOReFXD 3,3PF ¢e,25PF 500VDC CER 28480 015020059
421C43 016023879 ? CAPACITOR«FXD ,01UF #=20% 100VDC CER 28480 0360=3879
421C44 016023879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 0160+3879
A21C4S 0160+3879 7 CAPACITORFXD ,031UF +=20% 100VDC CER 28480 01603879
A21C46 0§21=016% 6 CAPACITOReY TRMReCER 7=2SPF 350V PCeMTG 2763 304324 7/25PF N300
A21C47 0140e034S H CAPACITOReFXD 22PF +wSX% S00VOC MICA 72136 DM15C220J0500WV1ICR
A21Cu8 016022238 0 CAPACITOR=FXD {,5PF +=,25PF S00VDC CER 28480 016022238
A21C49 0160~2238 ] CAPACITOReFXD {,5PF ¢=,25PF S00VDC CER 28480 0160~2238
A21CS50 016023878 6 CAPACITOR=FXD 1000PF +=20% 100V0C CER 28480 01603878
A21CS¢ 01210165 6 CAPACITOReYV TRMReCER 7e2SPF 380V PCeMTG 52763 304324 7/72SPF N300
A21C82 01210165 6 CAPACITOReV TRMReCER 7=2SPF 350V PCeMTG 52763 304324 7/25PF N300
A21€S3 0140«0145 2 CAPACITORFXD 22PF +e5X S00VDC MICA 72136 DM1SC220J0500WVICR
A21Cs4 01210168 6 CAPACITOReV TRMR=CER 7=2SPF 350V PCeMTG 52763 304324 7/25PF N300
A21CSS 0180=014S 2 CAPACITOR=FXD 22PF #e5X% S00VDC MICA 72136 DM15C220J0500WVICR
A21CS6 016023046 [ CAPACITORFXD 250PF +e1X% 100VDC MICA 28480 0160=3046
A21CRY 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 190100040
A21CR2 19010040 1 DIODE«SWITCHING 30V SOMA 2NS DO=3S 28480 19010040
A21L1 05255«6019 |2 6 COIL ASSEMBLY, 200 MWZ 28480 052556019
A21L2 05255=6019 |2 COIL ASSEMBLY, 200 MHZ 28480 0525526019
A21L3 05255=6019 |2 COIL ASSEMBLY, 200 MWZ 26480 0525526019
A21L4 052556019 |2 COIL ASSEMBLY, 200 MNZ 28080 0525526019
A1LS 052556019 |2 COIL ASSEMBLY, 200 MHZ 28480 0525506019
A21L6 08258«6019 |2 COIL ASSEMBLY, 200 MMZ 28480 0525526019
A21L7 91400095 0 6 COIL 270NH 10X Q=4S ,1550X%,37SLGeNOM 28480 9140°0095
A21L8 9100=1788 6 CHOKE.WIDE BAND ZMAXZ6850 OWM@ 180 MMZ 02114 VK200 20/48
A21L9 91400095 [ COIL 270NK 10% Q=4S ,1550X,37SLGaNOM 28480 9314009095
A21L10 9100-1788 6 CHOKEOWIDE BAND 2ZMAXZ680 OHM3 180 MMZ 02118 VK200 20748
A3iliy 9100=1788 6 CHOKEeWIDE BAND ZMAXE680 OHM® 180 MMZ 02114 VK200 20/08
A21L32 91400095 0 COIL 270NH 10X Q®4S ,1550X%,375LG=NOM 26480 914000095
A21L13 914020095 0 COIL 270NM 10X QmUS (1550X,375LGeNOM 26480 944000095
A21L14 9140«009S 0 COIL 270N 10% Q®4S ,1550%,37SLGoNOM 28480 91400095
A21L15 91402009S [} COIL 270NM 10% Q®4S ,155D%(375LGeNOM 28080 914020095
a2iL16 9100~0348 2 COIL=MLD 1UHW 1% OS50 ,31550%,37SLGoNOM 26480 95000348
A21Q% 18540092 2 ] TRANSISTOR NPN 81 POS200MW FT8600MKZ 268480 185400092
A2102 18540092 F] TRANSISTOR NPN 81 PDB200MK FTR600MMZ 28480 18530092
42103 185400092 2 TRANSISTOR NPN 81 PD2200MW FTs600MHZ 28480 185420092
42104 185420092 2 TRANSISTOR NPN 81 PD®200MW FTs000MMZ 28480 18500092
42108 185400092 2 TRANSISTOR NPN SI PD3200Mw FTe600MHZ 28480 185400092
A21G6 185400092 2 TRANSISTOR NPN 33 PDB200MW FT8600MHZ 28480 1854e0092
42107 185020092 2 TRANSISTOR NPN $I PDS200MW FT8000MHZ 28480 185420092
A2108 185400092 2 TRANSISTOR NPN SI PDm200MW FTs000MHZ 28480 188400092
42iR 075720416 7 RESISTOR Sif 1% ,125# F TC8042100 20546 CUol/BeT0e5]1RF
A21R2 075700394 0 : RESISTOR S1,1 1% 125w F TC204e100 26546 Clml/BuT0u51R]F
A21R3 07570269 s [ RESISTOR 270 iX ,125W F 7C30¢<100 24846 Clhei/BeTOn2TieF
Ag1Ra 07570394 [ RESISTOR S1,1 1% ,125W F 7CZ04e100 24546 Chui/BaT0e51R]wF
A21RS 075720269 8 RESISTOR 270 31X ,125W F TCs0+e100 20S46 Chet/BaT0e27ieF
A21Rs 0757=0269 [ RESISTOR 270 1% ,125W F 7Cs0ee100 2uSu6 Cloi/BaT0e2 T eF
A21R7 079720269 s RESISTOR 270 1% ,125# F TCB0+4e100 24546 Cléwi/Bat0udTieF
A21RS 07570269 8 RESISTOR 270 1X 125w F TC80+e100 20846 Cldel/BuT0e2?leF
A21R9 07570405 ¢ RESISTOR 162 1X ,125W F TCm0e=100 24546 Cdef/BaT0ni62ReF
A21R10 0757-0269 s RESISTOR 270 1X ,125W F TC30¢=100 24546 Clecl/ieT0u2?inF
A21Rqy 0757«0433 8 t RESISTOR 3,32K 1X ,125W F TC=04e100 24sue Cdel/BeT0n3321eF
A21R12 0757=0269 8 RESISTOR 270 1% ,125W F TC20+=100 2usde Chat/8eT0e2?=F
A21R{3 0757-0444 1 F] RESISTOR 12,1K 1X ,125W F TCsQewi00 2usue Clel/BeT0ul2i2eF
A21R14 0757=0414 H 1 RESISYOR 432 1% ,125W F YCs0¢e100 2us4e Cldei/BeTQad32ReF
A21R1S 07570269 8 RESISTOR 270 1X ,125W F TC®04e100 20s4e Clel/BeT002TieF
A21R16 0757-0401 [ RESISTOR 100 1X §2SW F TC=0ee100 2446 CUei/BetOeioleF
A21R17 07%7=0441 8 3 RESISTOR B,25K {X (125W F TCa0¢e100 24846 Cuel/8eT0e8251=F
A21R18 0757=0441 8 RESISTOR 8,25K 1X (125W F TCs2042100 2uS4e Clel/BeT0=B82S1eF
A21R19 07570442 9 RESISTOR 10K 1% ,12SW F TCm0¢=100 24S4s Cloi/8eT0wi(02eF
A21R20 0757«0346 2 RESISTOR 10 1% 125w F 7Cs04e100 24s4es Cdei/8eT0w) QROCF
A21R24 075720415 6 1 RESISTOR 478 1% ,125W F TCs0+¢e100 2us4s Clni/leT0vd7SRaF
A21R22 0698+4002 9 H RESISTOR SK 1% ,125W F TCs04e100 24866 Clel/8eT0a5001=F
A21R23 07570442 9 RESISTOR 10K 1% ,125W F TCS0+e100 2uS46 Cdel/8eT0=10020F
A21R24 0757-0439 4 RESISTOR 6,81K {X ,125W F TC20¢e100 2uS4e Clel/8eT0e681]eF
A21R2S 0757=0444 1 RESISTOR 12,1K {X ,125W F TC30+e100 2usus Chei/buTOol2]2eF

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q A Mfr
. f t Description Mfr Part Number
Designation Number (D Y p Code
A21R26 0757-1093 ] RESISTOR 3K 1% ,125W F TC304w100 24Sue CUwy/8eT0w300]oF
A21R27 07S7e0441 8 RESISTOR 8,25K 1X ,125% F TCs04=100 24546 Clei/BeT0e825 eF
421R28 07570199 3 2 RESISTOR 21,5k 1% ,125W F TC=0+=100 24546 Clei/B8aT0e21520F
421R29 0757+0440 7 2 RESISTOR 7,5K 1X ,125W F TC®0eei00 24S4e Chel/8eT0e?50]eF
421R30 07S87=0440 7 RESISTOR 7,5K 1X ,125W F TC204e]00 24S4e Clet/BeT00750 eF
A21R3Y 07570199 3 RESISTOR 21,5K 1X ,125W F TCx04e100 24546 Clel/BeT0e2152eF
421932 07570430 S 2 RESISTOR 2,21K 1% 125N F TC20¢e100 - 24846 Clal/8aT0ellef
A21R33 07570442 9 RESISTOR 10K 1X ,125W F TC=0+4e100 24546 Clel/B8eT0e1002F
A21R34 07570442 9 RESISTOR 30K 1X ,125W F TC3040100 24Sde Cle1/8eT0e10020F
A21R3S 07570430 S RESISTOR 2,21K X 125V F TC=0eel00 2usue Cdel/8eT0c22]ief
A21R36 07570442 9 RESISTOR 10K 1X ,125W F TCs0+e100 24S0e Cimi/8eT0wi002eF
A21R37 07570442 9 RESISTOR 10K 1X ,125W F TC%04e100 24546 Clwi/BeT0eio02eF
A21R38 0757-0442 9 RESISTOR 10K 1% ,125W F TC30+e100 24846 Clmi/B8eT0elg02eF
A21R39 07570442 9 RESISTOR 10K fX ,125% F TC®04e100 24846 Clel/8eTQui002eF
A21R40 07970442 9 RESISTOR 10K tX ,125W F TC3040100 24S4e Cdol/8eT0=10020F
A21R4y 0757=0442 9 RESISTOR 10K 1% ,125W F TC30¢ei00 24546 Cldel/B8eTiw}0020F
A21R42 0787e0442 9 RESISTOR 10K 1X ,125W F TC204c100 24S4e Cdal/BeT00]0020F
A21pa3 07570442 9 RESISTOR 10K §% ,125W F TC204e100 24546 Cldel/8at0010020F
A21R4Y 07S7=0401 [ RESISTOR 3100 1X ,125W F TC20+e100 24546 Cldel/8eTO=10)cF
421Uy 18201224 3 1€ RCVR ECL LINE RCVR TPL 2eINP 04743 MCi0216P
A21y2 1820«1224 3 IC RCVR ECL LINE RCVR TPL 2eINP 04713 MC10216P
A21U3 182600138 8 COMPARATOR GP QUAD 14eDIPeP 04713 MLM339pP
A21 MISCELLANEOUS
036020535 [] TERMINAL TEST POINT PCB 00000 ORDER 8Y DESCRIPTION
14800116 8 PINeGRY 062=INeDIA ,25¢INelLG STL 28480 1480e0116
815920008 0 2 WIRE 22AWG W PVvC 1X22 80C 28480 81590005
A22 05370w60022 | S 1 BOARD ASSEMBLY, ARMING ' 28480 05370e60022
(SERIES 1820)
a22C1c 4 - :
A22c28 01603879 ? CAPACITORFXD ,03UF ¢=20% 100VDC CER 28480 01603879
422€29 01603878 6 CAPACITOR®FXD §000PF ¢=20% 100VDC CER 28480 016023878
422€30 0160=3879 7 CAPACITOR=FXD ,01UF +«20% 100VDC CER 28480 016023879
422C3y 01800230 [} CAPACITORFXD $UF+=20% SOVOC Ta 56289 1500105%005042
A22¢s2 01603877 H CAPACITORCFXD 100PF +e20% 200VDC CER 28480 01603877
A22C33 016023879 ? CAPACITOR=FXD ,08UF ¢»20% 100VDC CER 28480 016023879
A22€34 0160+3879 ? CAPACITOReFXD ,01{UF ¢e20% 100VDC CER 28480 01603879
A22C3% 016003879 ? CAPACITOReFXD ,03UF ¢220% 100VDE CER 28480 036023879
422C36 036023879 ? CAPACITORFXD ,01UF +=20% 100VDC CER 28480 01603879
A22CR% 19010080 3 4 DIODESWITCHING 80V 200MA 2NS D038 28480 190120080
422CR2 19010050 3 DIODEwSWITCHING 80V 200MA 2NS DOe3S 28480 190120050
422CR3 190190050 3 DIODESWITCHING 80V 200MA 2NS DCe3S 28480 190120050
A22€RY 19010050 3 DIODE=SWITCHING B0V 200MA 2NS DQw3S 28480 190120050
422CRS 19023003 4 2 DIODE=INR 2,37V 2% DOe7 POZ, 4w TCme,074% 28480 19023003
422CR6 190126376 6 DIODE=GEN PRP 3SV S0MA DO=3S 28480 19010376
A22€R7 19010376 6 DIODE=GEN PRP 35Sy SOMA DQe3S 268480 19010376
A22CRE 19023003 q DIODE=ZNR 2,37V 2X DOe? PDw 4w TCmw,074% 28480 19023003
A220LgA 08370+80003 |2 2 DELAY LINE ASSEMBLY, 3 28480 0537080001
A220L18 05370280001 |2 DELAY LINE ASSEMBLY; 3 28480 05370=80001
A22J1 12000499 - |8 SOCKET=IC {8«CONY DIPwSLODR 28480 1200=0499
ag2J2 125102026 8 CONNECTOR®PC EDGE §8=CONT/ROW 2#ROWS 28480 1251=2026
42243 12000519 3 SOCKET®IC §6=CONY DIPwSLOR 28480 1200%0519
Ag2J4 1250=083% 1 H CONNECTOReRF SMEC M PC S0e0WM 28480 1250=083S
02208 125000835 1 CONNECTOReRF SMC M PC SQ0e(QHM 28480 125020835
Ag2J6 125000838 1 CONNECTOR®RF SMC M PC SQwQHM 208480 12500835
42277 125020835 1 CONNECTOReRF SMC M PC 50e0HM 26480 125020835
A22J8 1250-0835 1 CONNECTOR®RF SMC M PC SO0=OHM 28480 12500835
hgeLy 9100e1788 6 CHOKE=WIDE BAND ZMAX%680 OMMY 180 MHZ 02114 VK200 20/48
a22L2 91001788 6 CHOKE=WIDE BAND ZMAX%680 OMM@ 180 MM2 02114 VK200 20/48
A22L3 9100=1788 6 CHOKE=WIDE BAND ZMAXS680 OHM3 180 MWZ 02114 VK200 20748
42204 91001788 6 CHOKE=WIDE BAND ZMAXSB6B80 OHM3 180 MWZ 02114 VK200 20/48
A22L8 910001788 6 CHOKE®WIDE BAND IMAXEGB80 OMM3 180 MMZ 02114 VK200 20/48
Ag2Le 91001788 6 CHOKE=WIDE BAND ZMAX2680 OWMa 180 MMZ 02134 VK200 20748
42201 185020345 [} 10 TRANSISTOR NPN 2NS{79 S1 T0e72 PDE200MW 04713 2N§179
42202 18500345 8 TRANSISTOR NPN 2NS{79 SI TOe72 PDS200Mw 04713 2N5179
42263 18540345 8 TRANSISTOR NPN 2NS179 SI TOe?2 PO=200MW 04713 2NS179
42204 18540345 8 TRANSISTOR NPN 2NS179 SI TOe72 PD200MW 04713 2NS179
A2208 1854=0246 8 2 TRANSISTOR NPN 81 PDa3S0MW FT250MH2 04713 8PS 233
42206 18540246 [] TRANSISTOR NPN 81 PDE3ISOMW FTB250MWZ 04713 $PS 233
A2207 18540348 ] TRANSISTOR NPN 2NS179 SI TO=72 PDu200MW 04713 2N5179
42208 185400345 8 TRANSISTOR NPN 2NS176 31 TOe72 PD3200MW 0413 2N5179
42209 1854«034S [ TRANSISTOR NPN 2NS179 SI T0e72 PO3200MW 04713 2NS179
A22010 1854°0345 8 TRANSISTOR NPN 2NS179 SI 70«72 POB200MW 04713 2Ns179

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q — Mfr

. A Description Mfr Part Number
Designation | Number |D ty P Code
A22018 185420345 8 TRANSISTOR NPN 2NS$T79 SI T0=72 POB200MW 04733 2NS179
A220t2 1854e034S 8 TRANSISTOR NPN 2NS{79 81 T0e72 POB200MW 04713 aNSITH
422013 18550334 7 1 TRANSISTOR®DUAL NeCHAN DeMODE 81 1785¢ ON377
A22RY 181026030 [ ] 4 NETWORK®RES 8oPIN«SIP ,125«PINeSPCG 28480 181000030
A22R2 181020080 & NETWORKSRES 8ePINeSIP ,L125«PINeSPCG 28480 181020080
A22R3 0757«0421 ¢ RESISTOR 825 1% ,125W F TC304e100 24Sde Cle1/8eT0=825ReF
A22R4 0757<0421 4 RESISTOR 825 1X ,125W F TC80¢4e100 24Sde Clwl/8eT0=825Ref
A22RS 18100080 ] NETWORKeRES 8=PINeSIP ,125«PINeSPCG 28480 18100080
A22R6 07570421 4 RESISTOR 82% 1% ,12SW F TCs0¢e100 24S4e Clej/BaT0=825RoF
A22R? 075704218 4 RESISTOR 825 1X ,125W F TC20eei00 2us%4s6 Clej/bet0e825RaF
A22R8 07570428 4 RESISTOR 825 1X ,125W F TC20¢e100 2usu4é Clel/UeT0e825RaF
A22R9 07S7e04218 4 RESISTOR 825 1% ,125W F TCs04e100 24546 Clel/8eT0=825ReF
A22R 0 07S7=0421 a4 RESISTOR 825 1% ,12SW F TCs0+e=100 24S4e CUe1/8wT00825ReF
AQ@8R11Y 07570428 4 RESISTOR B82S 1X ,125W F TC304e100 24sde Ciwi/leT00825Res
A22R12 0757=0421% a RESISTOR 825 1X 125w F TC=0+100 2uS4e Clel/8eT0e82SRef
A22R13 0757-04218 4 RESISTOR 825 1% ,125W F TC304e100 20S4s Clel/0eT0e825ReF
A22R$4 181020030 [ NETWORKeRES 8=PINeSIP ,12%«PINeSPCG 284890 1810%0030
ARS8 18100030 [ NETWORKeRES 8ePINwSIP ,125«PINeSPCG 28480 18100030
A22R{6 06983437 2 RESISTOR 133 1% ,125W F TCs0+=100 24846 Cdel/laTQoi 33ReF
A22Rt? 07570399 S S RESISTOR 82,5 1% ,125W F TC804e100 24846 Clai/UeT0=82RSeF
A22R18 0757«0280 3 RESISTOR (K 1X ,125W F TCs0ee100 24%4e Cloi/leT0ei00lieF
A22R19 06983150 6 RESISTOR 2,37K 1% ,125W F TC=0¢e100 24846 Clel/8eT0w371cF
A22R20 ) 07S7-0284 ? RESISTOR 150 1% ,125W F TCe0ee100 264546 Cldel/8070w15 eF
422R24 0757«0416 7 RESISTOR 511 1% ,125W B TC=00e100 24846 Clei/leT0eSi{ReF
A22R22 07870428 4 RESISTOR 825 1% ,125W F TCs0+e100 2us4e Clal/8aT0wB825ReF
A22R23 181020030 [ NETWORKORES 80PINeSIP ,125«PINe8PCG 28480 18100030
A22R24 07570284 7 RESISTOR 150 1% ,125W F TC30+e100 24sde Cdol/leT0e1S5ieF
A22R2S 07570200 14 H RESISTOR $,62K 11X (125W F TCs0ee100 2usse Cdel/laT0usp2i=F
A22R26 07570280 3 RESISTOR 1K 11X 125N F TCs042100 2uS54e Clei/8o70e100)ef
A22R27 07570200 7 RESISTOR S5,62K 1% 125w F TC30¢e100 24546 Clet/8eT0e5621F
A32R28 07570401 0 RESISTOR 100 1X ,125# F TC=0¢e100 24546 Cloi/fet0ejQlief
A22R29 0698e3445 2 7 RESISTOR 348 31X ,125W F 7Cx09+100 2USde Clewl/8uT003U8RoF
A22R30 075720416 7 RESISTOR S1§ {% ,525¢ F TC300100 26846 Cdo) /807005 §Rof
A22R31 06980344S F RESISTOR 348 {% ,12SW F 7CS00e100 24Sde C4eo1/800T700348RwF
A22R32 075720280 3 RESISTOR 1K 1X 1258 F 7Cs0ee100 2484de Clel/boT0cl00ieF
A22R33 069820085 0 RESISTOR 2.61K §X 125K F TCmOo=i00 24846 Clei/BoTleioilinF
L22R3Y 07870276 7 RESISTOR 61,9 1% ,12%W F 7Cu0eo100 2usde Clel /8oTO0ep92eF
£22R3S 07570401 0 RESISTOR 100 §X ,125W £ TCu0ewigo 2484de Clol/tecT0el0icF
A32R36 0787«0276 7 RESISTOR 61,9 1% ,125W F TCs0¢e100 24846 Cloi/80T0s6192eF
A22R37 06980082 7 RESISTOR 46l ix ,125W F TCm0eel00 20s4e Clel/8eT0dbd0eF
azgnsa 0757=0280 3 RESISTOR 31K 1X ,125W F TCe0¢ci00 2u846 Clui/8cT0ei001oF
A22R1Q
A22R40 069800082 7 RESISTOR 460 1% ,125W F TC804«100 F{3 11 Cloi/beT0elbllsF
K2Ry 07570280 3 RESISTOR §{K 1% ,12%W F YC=0¢=§60 24s4s Clai/8nTOmig0i=F
A22R42 075720399 5 RESISTOR 82,5 1% ,125W F 1Ce0¢0100 24846 Cl4c) /780T0eB82R5eF
A22R43 181000485 3 H NETWORKeRES 8#PINeSIP 125sPINe8PCE 208480 18100045
A22R4a 07870390 0 RESISYOR 88,1 1% (125W F 7C20¢=100 24846 Clol /8eT0oSiRjeF
A22RUS 07570394 [ ] RESISTOR S31,1 1% 125K F TCs0+e100 20846 Cldei/8eT0aS{R i eF
A22Rys NOY ASSIGNED
A22R4Y 0787=0276 7 RESISTOR 61,9 1% 125w F 7Cm0¢e100 264846 Cldei/BoTOwbi92ef
A22RUS 0757039¢ 0 RESISTOR 51,1 1% 325K 5 TC804e100 FLE ) Clel/8eT0eS51R nF
A22R49 18100045 3 NETWORKRES BePINeSIP ,i25«PINeSPCS 28480 181000045
A22RSO 07870394 0 RESISTOR Si,1 1% ,12%W F TCs0+e100 20846 Clei/80T0uSiR ef
A22RSY 069843437 4 RESISTOR 133 iX% ,12%W F 702040100 2uSus Clo{/8eT0ei3I3ReF
A22RS2 07570346 H RESISTOR 10 1% ,125SW F TC30¢wi00 24s4s Cle)/8eT0ci0R0F
A22RS3 0757=0399 S RESISTOR 82,5 iX ,12SW F TC=0ee100 24sde Clal/BaT0aB2RSeF
A22RSY 0757=0401 0 RESISTOR 100 1X 125w F TC30+100 2usSde Clel/8eT0ei0leF
A22RSS 07570394 0 RESISTOR Si1,1 1X (125N F TC304e100 20546 Cdoi/8eT0e5 R eF
A22RS6 0698-344S e RESISTOR 348 1% ,{25¢ F 7C30¢=100 2usde CUwl/8eT0eIu8RefF
AQ2RSY 0757«0394 0 RESISTOR Si,1 §X ,125W F TC80+«100 20546 Clel/8e0T0eSIRieF
A22RS8 069820082 7 RESISTOR 464 11X ,125W F TC®0ee100 24546 Clai/8aT0=lbd0eF
A22RS9 06982344S 2 RESISTOR 348 1% ,125W F 7C304e100 24546 Clci/8eT0e3UBReF
422R60 069803437 2 RESISTOR 133 t% ,125W F 7C80+e100 24546 Cdel/8eT0e]33IReF
A22R61 0757=0276 7 RESISTOR 61,9 1% 125N F TC8040§00 2uSue Cloi/B8oT0wb]S2eF
422R62 07570399 S RESISTOR 82,5 1% 125w F 7C30ev100 24S84e Cloj/8o70c82RSeF
A22R63 23100=2413 9 2 RESISTORSTRAMR 200 10X C SIDE«ADJ 1=TRN 30983 E7SOX201
A22R64 069807215 H e RESISTOR 133 3% ,05W F TC30¢0<300 24S4é Clei/But0ei33Ra6
A22R68 210022413 9 RESISTOReTRMR 200 10X C SIDEcADJ jeTRN 30983 ETS0X20%
A22R66 069827210 7 2 RESISTOR 82,5 1% ,05W F 7C304e100 2084s C3e1/8e«T00=82R5e6
A22R67 06983445 2 RESISTOR 348 1X 125w F 7C2040100 2084e Cloi/8eT0e3UbReF
A22R68 07570401 0 RESISTOR 100 1% ,12SW F TCs0+e100 24846 Clel/8eTOeiOlef
A22R69 06983437 2 RESISTOR 133 1% ,125W F 7Ce0¢e100 24sde Clei/8eT0e)3I3Ref
A22R70 07570394 0 RESISTOR S1,t 1% ,125W F TCa0ee100 24%4e Cldei/8eT0eSIR eF
A22R7Y 069804002 9 RESISTOR SK X% ,125% F TC30+ei00 24846 Clei/80T0e500]ieF
A22R72 07570399 s RESISTOR 82,5 1% ,125W F TCs0+e100 24Sdes Clal/8eT0e82RSarF
A22R73 06980082 7 RESISTOR 464 1x ,125W F TC=0+<100 24S4e Clel/8eT0wibdleF
A22R7Y 07570401 0 RESISTOR 100 1% ,125W F TC®0ee100 24Sde Ciml/8eT0ei0i=f
A22R7S 07570401} 0 RESISTOR 100 1X ,125W F TC20¢e100 24Sub Cldei/80T0eiQlef

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5370A

Replaceable
Table 6-2. Replaceable Parts (Continued)
Reference HP Part |c Q Descripti Mfr
: A escription Mfr Part Number

Designation | Number |o| Gt P Code
A22R76 NOT ASSIGNED
AQ2R7? 069843132 4 RESISTOR 261 1X ,125W F 7C%0+e100 24Sde Clet/Bet002610eF
A22R78 07570280 3 RESISTOR 1K 1% 125w F TC204=400 2484de Cldel/8aV0ei00ieF
A22R79 06983445 |2 RESISTOR 348 1x ,125W F TC204e100 24846 Cldei/8eV0n3uBRer
A22R80 07570394 0 RESISTOR S1.1 11X ,125W F TC30ee100 FL T Ciwi/8e70eSi{RlF
A22R81Y 069820082 7 RESISTOR 464 1% ,125% F TC20+e100 20846 Clel/BeT0clbd0nF
A22R82 0698+7201 [ 4 RESISTOR 34,8 {X ,0SW F 1C80+¢e100 2usue C3w1/80700234RBeG
A22R83 0698=7201 [ RESISTOR 34,8 1% ,05W F TC=0+42100 24546 C3e1/8e700e34RBeG
A22R84 069847201 & RESISTOR 34,8 1% ,0SW F TCs0+=100 24846 C3e1/8e700e3URBuG
A22RaS 18100080 [ NETWORKeRES B8ePINeSIP ,125«PINeSPCG 28480 18100080
A22R86 07%7«0394 0 RESISTOR S1,1 31X 125w F TCs0eeio0 2484es Clinl/8e10=S51R1ieF
A22R87 069800082 7 RESISTOR 464 1X L1250 F TC30+=100 24546 Cldel /8eT0wdbU0eF
A22R88 0757+0394 [} RESISTOR St,1 1X ,1235W F TC30+<100 24sde Cldwi/8eT(=S1R =F
A22r89 069803132 |4 RESISTOR 261 1% ,125W F TCE04+100 24506 | CUel/BeT0e2610eF
A22R90 075704014 [} RESISTOR 100 1X ,$125W F TC=0ee100 24%S4s Cde1/8et0el0leF
A22R9Y 0757e0421% 4 RESISTOR 825 1X ,125W F TC20¢e100 24S4s Cldel/8e70825Ref
A22R92 0098e3441 8 Y RESISTOR 215 1% «125W F TC204e100 2uSde Clel/8eT0uniSRaF
A22R9} 0698e3441 8 RESISTOR 215 1% ,125W F TC30+e100 24S54s Clel/8eT0e2iSReF
A22R9Y 0698«0082 7 RESISTOR 464 1X ,125W F TCs0¢e100 24846 Clel/Bul0edbdleF
422098 06983441 8 RESISTOR 215 1% o125W F TC=20+e100 LAY Cldel /81002 iSRef
A22R96 0698«344Y 8 RESISTOR 215 1% ,125W F 1Cs0+ei00 20SdUe Clel/8eT0e1SReF
A22R9Y 0698=3441 8 RESISTOR 215 1X ,125% F TC=04e100 24846 Clet/8aT0e21SRef
A22R98 0698e3441% 8 RESISTOR 215 1X ,125W F TCz0+e100 20846 Clol/80T0e215RoF
A22R99 0698e7210 7 RESISTOR 82,5 1X 05N F TC=04e100 24846 Cle1/8100»82RSeG
A22Ri00 06987215 2 RESISTOR 133 1X 0S¢ F TC304e100 24S4de C3e1 /80701 33ReG
A22R101 07570394 0 RESISTOR Si,1 1% ,125W F TC304ei00 24546 Clel/8eT0eSiR]eF

, A22Ry02 07570394 0 RESISTOR S1,1 1% ,125W F TCs04e100 24s4e Clwl/BaT0eSiRiwF
A22R103 06983132 4 RESISTOR 261 1X ,12S5W F TC=0+«100 20S4e Cdel/8eT0e2b]0eF
A22R104 0698«5808 s 1 RESISTOR 4K §iX ,125w F YCaleel00 24546 Clal/8e70=U001oF
A22R108 07570347 7 RESISTOR 1,33K 1X ,125W F TCs0¢e100 24%4e Clel/8eT0ei33tef
A22R106 06983182 8 RESISTOR 3,48K X ,125W F 1C%040100 24846 Clel/8e70e3uBfoF
A22R107 069823155 1 RESISTOR 4,64k 1Y .125W F TCE0¢e100 24546 Clel/8aT0edbdloF
A22R108 0757+039¢ |0 RESISTOR 51,1 13 ,125W F 7TC204e100 20546 | Cuei/BeT0e51RIeF
A22R109 06987201 6 RESISTOR 34,8 ix ,05W 7 1C=04e100 2uSde C3e1/8e700234RBuG
A22R11p 0699+0088 L] ] RESISTOR 1,21M 1% ,125% F TC804«100 28480 06990088
422R11 4 07S7«0394 0 RESISTOR Si,i {%X ,125H F TCS04e100 24546 Cdel/Baf0eSiRi=F
A22R112 075700419 |0 2 | RESISTOR 68§ §x ,125W F TC®04w100 24506 | Cue1/8eT0sbB1ReF
A22R11S 06983441 '8 RESISTOR 215 1% ,125W F YCx0+e100 24Sus Clai/BeT0215Ref
A22R{14 07570419 |0 RESISTOR 681 1% 125K F YC0ew100 24846 | CUe1/8e70e68]ReF
A22R{1S 07570864 s 3 RESISTOR 90,9X 1X ,12SH F TC2040100 2usds Clei/80T10e9092eF
A22R116 06960344S 2 RESISTOR 348 1x ,125W F TC204=100 24846 Clul/8eT70e3UBRoF
h22R117 069803441 8 RESISTOR 215 1% 125N F 7Cm00e100 24S4dé Cldel/8eT0e2{S5Ref
A22R118 06983378 |0 RESISTOR 51 SX 125K CC TCme270/540 01121 | 885105
A22R110 069803378 |0 RESISTOR 51 SX ,125W CC TCwe270/¢540 01121 | 885105
A22R420 069803378 0 RESISTOR 51 5% ,12%W CC TC2e270/¢6540 01128 BBS10S
822Rq 24 069803378 0 RESISTOR 8§ SX ,312%% CC TC®e270/4+540 o112l 8858109
4227Pio
A227P14 036000538 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AQ@ut 18200802 i IC GATE ECL NOR GUAD 2eiINP 04743 MCi0102P
42202 182001225 |4 IC FF ECL DeM/8 DUAL 04713 | Mc10231P
A22us 18200794 ] 1 IC FF ECL DeMsg 04713 MC1670L
A22U4 18201225 4 IC FF ECL DeM/8 DUAL 04743 MC10231P
A22us 18200802 1 IC GATE ECL NOR QUAD 2eINP 04713 MC10102P
822U6 182640138 ] COMPARATOR GP QUAD 14oDIPeP 04713 MLM339p
A22uy 182600138 8 COMPARATOR GP QUAD t4eDIPoP Q4713 MLM339P
a2aus 182001225 |4 1C FF ECL DmM/S DUAL 04713 | mc10231P
A22ue 182020805 4 1 IC GAYE ECL EXCLeOR/NOR TPL 2eINP 04713 MC10107P
A22u10 1820~080¢2 3 IC GATE ECL NOR QUAD 2=INP [I32%] MC10102P
AUty 182600624 7 1 {C CONV V/FREQ 14-DIP-P 28480 1826%0624
h2vg2 1820-122% 4 IC FF ECL DeM/S DUAL 04713 MC10233F
A22VU13 1820e062¢ L] 2 1C COMPTR ECL A/D DUAL 04713 MCi651L
A22utyd 182021225 4 IC FF ECL DeM/s DUAL 04713 MC10231P
222U1S 182001999 9 2 IC MULTIPLEXER 16-DIP 28480 1820%1999
Ag2Us6 18201999 L IC MULTIPLEXER 16-DIP 28480 182001999
A22u47 18202000 s IC FF MIXER 16-DIP 28480 1820=2000
A22U18 1820«1224 3 IC RCVR ECL LINE RCVR TPL 2<INP 04713 MC10216P
A22ut9 18200753 1 IC GATE ECL OuAL 3eINP 284890 18200753
A22v20 182020753 1 IC GATE ECL ODUAL 3e=INP 28480 18200753
A22u21 18202000 s IC FF MIXER 16-DIP 28480 18202000
A22v22 18201399 3 1 IC FF ECL DeTYPE COM CLOCK HWEX 04713 MC10176P
A22u23 182000753 |1 IC GATE ECL DUAL 3eINP 28480 | 182000753
A22u24 18200753 i IC GATE ECL DUAL 3eINP 28480 1820=0753
2422U25% 182000753 1 IC GATE ECL DUAL 3=INP 28480 182020753
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Table 6-2. Replaceable Parts (Continued)

Model 5370A

Replaceable Parts

Reference HP Part |c Q A Mfr
: A t Description Mfr Part Number
Designation Number |D Y p Code
A22U26 182040753 1 IC GATE ECL DUAL 3eINP 28480 182020753
A22u27 18200753 1 IC GATE ECL DuAL 3eINP 20480 182020753
A22y2s8 182022000 S iC FF MIXER 16-DIP 28480 182022000
A22v29 1820+0624 s IC CIMPTR ECL A/D DUAL 04713 MC16S1L
A22u30 1820+1052 H IC XLYR ECL ECLeTO=TTL QUAD 2<INP 04713 MC10125L
A22ust 182600208 3 1 OP AMP GP 8cDIPep 27044 LM31ON
A22 MISCELLANEOUS
12600475 0 CONNECTOR«SGL CONT SKT ,016wINeBSCeS2 28480 120020475
211020269 0 FUSENOLOEReCLIP TYPE, 250«FUSE 28480 211020269
500009043 6 PINJP,C, BOARD EXTRACTOR 28480 500029043
5040e6843 H EXTRACTOR, P,C, BOARD 28480 5040=5843
423 05370260023 | 6 1 BOARD ASSEMBLY, DISPLAY/FRONT PANEL 28480 05370000023
(SERIES 1848)
423C1 01800306 9 CAPACITOReFXD 60UF+=20% 6VDC TA 56289 1500606X000682
A23C2 016003879 7 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 01603879
a23C3 01603879 7 CAPACITOR®FXD ,01UF ++20% 100VOC CER 28480 016003879
A23DS81e
4230816 199020540 3 16 DISPLAYeNUMeSEG 1eCHAR ,430M 28480 $08227650
A230817«
4230846 1996¢0533 4 30 LEDeVISIBLE LUMSINTEISMCD [FS20MAeMAY 28480 $082+4658
4230847 199000487 7 3 LEDoVISIBLE LUMINTSIMCD 1F220MAaMAX 28480 $082e4584
4230848 199600487 7 LEDeVISIBLE LUMGINT®IMCD IF820MAeMAX 28480 508224584
4230849 1990.0487 ? LEDeVISIBLE LUMSENTRIMCO I5s20MAeMAX 28480 50824584
A230850 1990<0670 0 27 LEDWVISIBLE LUMINTSIMCD [Fs20MAeMAX 28480 19900670
4230851 19900670 0 LEDeVISIBLE LUM=INTEIMCD IFs20MAeMAX 28480 1990%0670
A2308%2 19900670 0 LEDeVISIBLE LUMaINTSIMCD IF820MAcMAX 28480 199000670
2230883 199000670 0 LEDeVISIBLE LUMINTSIMCD JFE20MAcMAX 28480 199000670
A2308S¢ 19900670 0 LEDeVISIBLE LUMaINTHIMCD [Fm20MAcMAX 28480 1990=0670
A2308SS 19900670 0 LEDeVISIBLE LUMeINTSIMCD 1F320MACMAX 28480 199020670
4230856 19900670 [ LEDoVISIBLE LUMeINTSIMCD [FB20MAcMAX 28480 199020670
4230887 199000670 [ LEDoVISIBLE LUMINT2{MCD IF320MAcMAX 28080 199000670
4230858 1996+0670 0 LEDeVISIBLE LUMSINTSIMCD IFR20MAoMAX 28489 199020670
42303859 19900670 0 LEDeVISIBLE LUMINTSIMCD 1F220MAcMAX 28480 19900670
4230860 199020670 0 LEDeVISIBLE LUMeINTZIMCD IF=20MAoMAX 28480 199000670
A230861 1990=0670 [} LEDoVISIBLE LUMINTS{MCD IFB20MAcMAX 26480 199000670
4230862 19900670 0 LEDeVISIBLE LUMaINTEIMCD IFB20MAcMAY 28480 199000670
4230863 19900670 0 LEDeVISIBLE LUMeINTS{MCD [FB20MAcMAX 268480 199000670
4230864 1990«0670 0 LEDeVISIBLE LUMeINTSIMCD JFs20MAeMAX 26480 1990=0670
423086S 199020670 0 LEDeVISIBLE LUMaINTSIMCD IFB20MAcMAY 28489 19900670
4230866 199000670 [ LEDeVISIBLE LUMINTEBIMCD 1F820MAwMAX 28480 199020670
A230867 NOY ASSIGNED
A23D868 19900670 0 LEDeVISIBLE LUMaINTEIMCD [Fu20MAoMAY 28480 1990=0670
4230869 199000670 0 LEDoVEISIBLE LUMeINTE{MCD JFm20MAcMAX 28480 19900670
4230870 199000670 0 LEDOVISIBLE LUMGINTSIMCD IF220MAcMAX 28480 199000670
230871 NOT ASSIGNED
4230872 199000670 0 LEDoVISIBLE LUMINTBIMCD IF820MAoMAX 28480 199000670
4230873 NOY ASSIGNED
4230874 NOT ASSIGNED
4230875 199020670 0 LEDoVISIBLE LUMeINTSIMCD [F320MAoMAX 28480 1990=0670
A230876 199040670 [ LEDeVISIBLE LUMeINTSIMCD IFs20MAeMAX 28480 199000670
4230877 199020670 ° LEDeVISIBLE LUMINTRIMCD IFs20MAeMAX 28480 1990=0670
A230878 1990.0670 0 LEDeVISIBLE LUMeINTSIMCD [Fu20MAcMAX 28480 1990=0670
4230879 1990=0670 [ LEO®VISIBLE LUMeINTSIMCD JF220MAcMAX 28480 1990«0670
4230880 1990«0670 ] LED®VISIBLE LUMINTEIMCD IFS20MAeMAX 28480 19900670
A230881 NOT ASSIGNED
4230882 199000486 6 LEDeVISIBLE LUMINTSIMCD [F320MaeMAX 28480 $082=4684
42391 120000519 3 SOCKET=1C 16eCONT DIPeSLOR 28480 120020519
A23J2 120020519 3 SOCKET<]C 16=CONT DIP=SLOR 28480 12000519
423J3 12000519 3 SOCKETe1C 16«CONT DIPwSLDR 28480 120020519
423J4 120000519 3 SOCKETeIC 16«CONY DIPeSLOR 28480 120000549
A23RY 069827229 8 RESISTOR Sif 1% ,05W F TCe0ee100 24846 C3ei/BeT0e51Rab
A23R2 069807229 8 RESISTOR Sif 1% ,05%¢ F 7C%04<100 24S4e C3el/Bet0e511RaG
A23Rry 069807229 8 RESISTOR S1f 1% ,05% F 7C306e100 24Sue C301/870e511Re
423R0 06987229 8 RESISTOR S1f 1% ,05% F 7C30eo100 2usae C3e1/8eT00511ReG
A23RS 069807229 8 RESISTOR S1) 1% ,05H F TC2000100 24846 C3e1/3eT00511RcG
423R6 06987229 8 RESISTOR S§1 1X ,05W F TC204=100 20846 C3ci/BeT0e5iiRaG
A23R? 069827229 s RESISTOR Sii X ,05% F TCs0e=100 2454e C3ei/BaT0=511Rab
A23R8 06987229 8 RESISTOR Sty 1% ,05W F TC304e100 24546 C3e1/B8eT0e511ReG
A23RQ 06987229 8 RESISTOR S11 1% ,0SW F TCs=0eei00 24Sue C3ei/0eT0e511Re6
A23R10 069827229 8 RESISTOR S1) 1X ,0SW F TC30+=100 20Sde Clet/BeT0=511R=G
A23R41 06987229 (] RESISTOR Si{ 1% ,05W F TC30+ei00 24Sde C3e1/8eT0=511Re6
A23ri2 06987229 8 RESISTOR St1 1% ,05W F TC20ee100 24Sde C3e1/3eT0«51{ReG
A23R$3 069827229 8 RESISTOR S11 1X ,05W F TC30+et00 24Sde C3ei/BeT0uS1{ReG
A23R14 069847229 [ RESISTOR S11 1% ,05W F TCs0+=i00 24sue C3e1/0eT0e511ReG
A23R15 06987229 8 RESISTOR Si{ 1% ,05W F TC30++100 C3wi/8eT0e511ReG

24546
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Model 5370A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q Descrioti Mfr
: A escription Mfr Part Number
Designation | Number [p| QY p Code
A23R16 210003677 9 1 RESISTOR, 470K, DISPLAY RATE 28480 2100e3677
A23Ry? 2100e3676 8 [} RESISTOR, 10K EXT LEVEL 28u80 2100e38676
A238%e
423830 $060e9436 T 30 SWITCH, PUSHBUTTON 28480 §060-9436
A23833 - 31010574 2 1 SWITCHeSL DPDTMINTR 1A 120VAC PC 28480 31010574
423Uy 18200174 [] 1 IC INV TTL MEX 01298 SNT7404N
A423U2 18200539 1 1 IC BFR TTL NAND QUAD 2eINP 01295 SNTU37N
A23XAte
A3XALH 12000679 6 1Y SOCKET®IC $14=CONT DIP DIPeSLOR 28480 1200=0679
A23 MISCELLANEOUS
05328=40003 | 8 3 SPACER, LED, LONG 28480 05328=40003
0534120037 |3 1 BLOCK, ANNUNCIATOR 28480 0534120037
0534140001 |3 1 BLOCK, ANNUNCIATOR 28480 0534140001
053704000t | 8 1 BLOCK, ANNUNCIATOR 28480 0S370w400018
a2¢ 09600443 1 1 LINE MODULE, FILTERED 28480 0960e0443
As® 05370260069 {0 1 BOARD ASSEMBLY, 10 MMZ OSCILLATOR 28480 0537060069
(SERIES 1748)
469Cy 012120036 0 CAPACITORGYV TRMRWCER 5,518PF 350V S2763 304324 5,5/18PF NPO
A69C2 0140«014S e CAPACITOR=FXD 22PF +e5% S00VDC MICA 72136 OM15C220J0500wVICR
A69C3 01800491 S CAPACITORFXD {0oUF+e20% 2SVDC TA 28480 01800491
A69C4 031600161 4 1 CAPACITORFXD ,01UF +e10% 200VDC POLYE 28480 0160e016¢
A6y 91002276 9 COILeMLD 100UM 10X Q%S0 ,0950X,25LGeNOM 28480 9100=2276
A69L2 91001788 [ CHOKE@WIDE BAND ZMAXEZE80 OHMa 180 MHZ 02114 VK200 20/48
469014 18530015 7 TRANSISTOR PNP 81 PDE200Mw FTaS00MHZ 28480 1853«0015
A69R¢ 0787e0416 7 RESISTOR S§1 1% o12SW F TCe04ei00 26846 Clwi/8eT70nSt{RaF
A6IR2 07570416 7 RESISTOR Si1 1% ,125W F 7C%0+e100 24%ue Clwj/BaT0eS]iRef
AQ9RY 07570397 3 1 RESISTOR 68,1 1% ,125W F TC30ee}00 24Sde Cla1/8aT0cb8Riaf
A%y 0757e0416 7 RESISTOR S1i {X ,125W F TC204e100 24Sde Clo)/8eT0eStiRoF
L69RS 075700408 0 RESISYOR 100 1X 31256 F 7C204<100 24846 Clot/BeT0o]oFf
A69Re 075704018 0 RESISTOR 100 1% ,125W F 7C%04«100 FLLTT Cdo1/BeT0wi0]eF
A69RY 06984037 [] 1 RESISTOR 46.4 1% ,125W F 7C30¢e100 24Sus Clel/8eT0odbRyeF
As9RE 075700280 3 RESISTOR 1K 1X 2125% F TC304e100 ELL 1T Cldo1 /8701008 oF
A69RY 07%7<0816 7 'RESISTOR 511 1X ,125W F 7C80¢2100 2484ds Clel/8eT0n51{ReF
A69U¢ 1820+080¢6 - I1C GATE ECL OR«NOR DUAL doScINP 047313 ME10109P
A6OY§ 061000423 2 1 CRYSTALCQUARYTZ FREQG®10,0 MHZ ¢wl,5 PPM 28080 04500423
469 MISCELLANEOUS
0380-03114 4 4 STANDOFFoRVTeON ,SwiNelG 60327HD 00000 ORDER BY DESCRIPYION
04000009 9 1 GROMMETeRND ,125SeiNelD ,25«INeGRVaOD 28480 04000009
50009043 6 PINIP . C, BOARD EXTRACTOR 28480 S000=5043
5040=6843 2 EXTRACTOR, P,C, BOARD 28180 S040006843
08345+00028 |7 i COVER, METAL 28480 0534dSe00021
OPTIONS
10S444A 6 1 OSCILLATOR, OVEN CONTROLLED (OPTION 00%1) 28480 105444
$065=0086 0 2 K3Y, FRONT HANDLE (OPTION 907} 28480 506i00089
506856077 6 2 KIT, RACK FLANGE (OPTION 908) 28480 S0610077
$06i0083 4 H KIT, RACK FPLANGE/MANDLE (OPTION 909) 28480 $061°00083
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Table 6-2. Replaceable Parts (Continued)

Model 5370A
Replaceable Parts

Reference HP Part |c Q TR Mfr
: A t Description Mfr Part Number
Designation Number |[D Y p Code
CHASSIS PARTS

8t 31600209 4 § FANeTBAX 32«CFM 105125V S0/60eH2 2393¢ 8500C

316000214 1 1 FAN GRILLE ,157«THK 28480 3160e0284
C1 018022800 4 2 CAPACITORSFXD ,01F¢7Seiox 4OVDC AL 56289 320R103G0u08BB2A
+] 038022799 0 2 CAPACITORFXD ,087F¢75e10% 20vDC AL 28480 018002799
c3 01802799 0 CAPACITORSFXD ,017F+7Se10X 20V0C AL 28480 018002799
Ca 0180-2800 4 CAPACITORFXD ,01F+75«10% 4OVDC AL 56289 320R103G040BB2A
CRt 1906<0216 3 4 DIODE«FW BRDG 400V 1SA a21mn viey4?
cre 19060216 3 DIODE=FW BRDG 400V 1SA _21r1? viad4?
CR3 19060216 3 D100E«FW BRDG 4oOV 1SA 21117 viLaag?
CRY 19060216 3 DIODE«FW BRDG 4OOV 1S4 2nm vLdau?
F1 (115V INPUT) 2110-0083 6 1 FUSE 2.5A 250V FAST BLOW 1.25X.25 UL 28480 2110-0083
F1 (230V INPUT) 2110-0094 9 1 FUSE 1.25A 250V FAST BLOW 1.25X.25 UL IEC 28480 2110-0094
A24 096000643 1 1 LINE MODULE, FILTERED 28480 0960°044d3
MP 50609804 3 2 STRAP WANDLE ASSEMBLY 28480 500029804
MP2 50609880 S 1 COVER, SIDE ASSEMBLY 28480 50609880
mp3 50609847 4 1 COVER, BOTTOM ASSEMBLY 28480 50009847
wu $060+9835 0 1 COVER, TOP ASSEMBLY 28480 $060«983S
['T-11 120520335 1 [} HEAT SINK T0e3ePKG 28480 120500335
LY $04006928 '} 1 $TRIP, DIVIDER 28480 $0u0<6928
Moy S0u0w7202 9 1 TRIM, TOP 28480 S040e7202
MP8 5040e7222 3 F] FOOT, NONeSKID 28480 S040-7222
MpP9 504027221 H 4 FOOT, REAR 284890 Sou0e=7221
MP1Q S040e7219 8 2 STRAP, WANDLE, CAP=FRONY 28480 5040.7219
MP{q $04007220 i e STRAP, HANDLE, CAPoREAR 28480 S0u0e7220
MR 50407201 8 2 FOOT(STANDARD) 28480 S040e720t
ety 712007004 8 1 LABEL, ERROR MESSAGE 28480 712007001
LI3Y'] 14601345 5 e FILT STAND SST 28480 1400e] 345
Mpig 09050655 1 1 GASKEY RECT VINYLoFM SoTHK 300D '§ 8owD 28480 090520655
MPie $00ie0u39 8 e TRIM, FRONT $I0E 28480 $00120439
MPL 7 50208837 6 4 STRUT, CORNER 28480 $020+8837
MP18 0537000013 | 8 1 SUPPORT, MB CENTER 28480 0537000033
MP{Q 0537000006 | 9 1 SHIELD, 0SC. 28480 05370200006
MP20 S020-8804 7 1 FRAME, REAR 28680 5020880¢
MP2§ $0208803 ] ] FRAME, FRONT 28480 $02008803
MP2 0537000008 |t 2 BRACKEY, MB EDGE 28480 65370200008
MP23 05370200011 |6 1 BOARD GUIDE, MB FRONY 28480 0537020001¢
MP2U 0537000002 | S 1 PANEL, SUBeFRONY 28480 05370200002
MP2Y 053706=00004 |7 1 PANEL, REAR 28480 0537000004
MP26 05370=0000% |8 1 CHASS81S, POWER SUPPLY 28480 05370<00005
Mp7 0537000007 |0 1 BULKNEAD, BOARD SUPPORY 28480 05370000007
MP28 05370200009 | 2 1 BRACKET, MB FRONT 28180 0537000009
MP29 0537020208 | 2 i WINDOW 208089 05370920205
4P 30 0S370-00008 | ¢ 1 PANEL, ORESS, FRONT 28480 05370=00001%
-} 185400669 9 H TRANSISTOR NPN 2N60S7 SI 70e3 PDBiSOW [T34% ) 2N60S7
Q2 18S4e0669 ? TRANSISTOR NPN 2N60S7 SI Y0o3 PD8iSOW 06713 2N60S7
a3 18530411 ? e TRANSISTOR PNP 2N60S0 SI DARL TQe3 28480 1853w0411
[} 18530414 7 TRANSISTOR PNP 2N60SO SI DARL TQe3 28480 18530411}
Si 3i0iei720 2 1 SWITCHePB DPDY uA 2SOVAC 28480 3§0121720
$e 31030032 i 1 SWITCHeTHRM FXD ¢19U4F 34 OPNeONwRISE 28480 3103=0032
3 31010199 7 1 SWITCHeSL DPOTMINTR ,5A 12SVAC/DC 28480 310120199
T1 916030%6 s 1 TRANSFORMER, POWER 28480 9100305¢
Wi 0537060401 | ¢ 1 CABLE ASSEMBLY, PS XSTR 28480 05370260401
we 05370+60402 | S 1 CABLE ASSEMBLY, POWER SWITCH 28480 05370060402
LX) 05370060403 | & 1 CABLE ASSEMBLY, STARY 28480 05370260403
wd 08376«60400 |7 [ CABLE ASSEMBLY, EXT T IN 28480 0537060404
WS 0537060408 | 8 1 CABLE ASSEMBLY, TO REAR PANEL Sw} 28480 05370000405
wé 05370060406 |9 1 CABLE ASSEMBLY, 10 MHZ OuTPUT 28480 05370060406
w? 05370=60407 {0 1 CABLE ASSEMBLY, 10 MWZ 78 28080 0537060407
w8 05370060408 |1 1 CABLE ASSEMBLY, REAR PANEL 28480 05370060408
(1] 0537_0-60009 e 1 CABLE ASSEMBLY, 10 MMZ A2 28480 05370060409
w10 085370«60410 | S 3 CABLE ASSEMBLY, STOP 28480 05370w60440
w1l 81202463 7 1 CABLE ASSY 26AWG 18eCNDCTY 28480 8120«24d63
wie 8120«2462 [ [ CABLE ASSY 26AWG 16eCNDCT 28480 8120e2462
w13 8120=2462 ] CABLE ASSY 26AWG 16=CNDCTY 28480 B120w2d6e
wid 812002462 1] CABLE ASSY 26AWG 16=CNDCT 28480 8120%2462
LI} 812002462 [} CABLE ASSY 26ANWG §16=CNDCT 28480 8120e2462

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c _ Mfr f
: p r Part Number
Designation | Number |o| QY Description Code M
w16 812002462 [ CABLE ASSY 26ANWG 16=CNDCTY 28480 8120=24b2
wi? 812022462 [ CABLE ASSY 26AWG §16eCNDCT 28480 812002462
wté 8120-1378 1 1 CORD, LINE 28480 81201378

MISCELLANEOUS PARTS

0340«0480 8 [ INSULATOR«COVER NYLON 28480 0340#0486
0340059 1 4 INSULATOReXSTR RUSBER 28480 03400596
03700914 0 1 BEZEL=PB KNOB,,490LG,,330W,,165H],JADE 28480 03700914
0370=0970 8 1 PUSHBUTTON ,230X,390X,413 IN Wi JADE 28480 03700970
03701005 2 4 KNOBeBASE«PTR 3/8 JGK ,125=INelD 28480 0370=100S
0490=0861 0 1 RELAY RETAINER s8T 284680 049000861
0S10=1148 H 17 RETAINER=PUSH ON KBeTQeSHFT EXY 28480 05101148
0535.0010 4 H NUTeHEX DBL=CHAM M7 X 0,75 2,26MMeTHK 00000 ORDER BY DESCRIPTION
1200+0523 9 18 LOCKeDUAL INLINE PKG INLINE PKG S2072 CAm16w200eDL
1410-1035 5 2 BUSHING-PNL .136-iD .312-L.G 1/4-32-THD 28480 1410-1035
7120-8535 [ 1 LABEL, INFO (FOR POWER MODULE) 28480 7120-8535
71204301 H 2 LABEL, INFO 26480 71204301
7122«0097 2 1 PLATESSERIAL ,SeINenD §,25eINelG AL 28480 7122=0097
504000170 [} ] GUIDEIPLUGSIN PC BOARD 28480 $04000170
50406937 S 3 WINOOW CLIP 28480 504026937
S041=0244 7 1 KEY CAP ©5,5M 28480 $041c024d
50410253 8 9 KEY CAP /2 28480 504100253
$0410310 8 2 KEY CAP, BLANK 28480 $041+0310
$041=0349 7 18 KEY CAP, LGT PIPE 28480 $04t<«0319
Soote1942 [ 1 COVER, SIDE ASSY, PERFORATED 28480 S06tof94e
0537000014 |9 1 DIFFUSER »g 28480 05370200014
05370200015 | 0 1 DIFFUSER »2 28480 05370000015
0460-0600 1 FOAM, TOP COVER 28480 0460-0600

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Manufacturer’s Code List

MFR. NO.| MANUFACTURER NAME ADDRESS ZIP CODE

00000 Any Satisfactory Supplier

01121 Allen-Bradley Company, Milwaukee, Wi 53204
01295 Texas Instrument Inc. Semiconductor Component Division, Dallas, TX 75222
01928 RCA Corporation Solid State Division, Somerville, NJ 08876
02114 Ferroxcube Corporation, Saugerties, NY 12477
03888 KDI Pyrofilm Corporation, Whippany, Nj 07981
04713 Motorola Semiconductor Products, Phoenix, AZ 85062
07263 Fairchild Semiconductor Division, Mountain View, CA 94042
12615 U.S. Terminals, Incorporated, Cincinnati, OH 45243
17856 Siliconix, Incorporated, Santa Clara, CA 95054
19701 Mepco/Electra Corporation, Mineral Wells, TX 76067
23936 Pamotor Division, William J. Purdy, Burlingame, CA 94010
24046 Transitron Electronic Corporation, Wakefield, MA 01880
24546 Corning Glass Works (Bradford), Bradford, PA 16701
27014 National Semiconductor Corportion, Santa Clara, CA 95051
27777 Varo Semiconductor Incorporated, Garland, TX 75040
28480 Hewlett-Packard Company, Corporate Headquarters, Palo Alto, CA 94304
30983 Mepco/Electra Corporation, San Diego, CA 92121
32997 Bourns, Incorporated, Trimpot Products Division, Riverside, CA 92507
34335 Advanced Micro Devices, incorporated, Sunnyvale, CA 94086
34371 Harris Semiconductor Division, Harris-intertype, Melbourne, FL 32901
34649 Intel Corporation, Mountain View, CA 95051
52072 Circuit Assembly Corporation, Costa Mesa, CA 92626
52763 Stettner-Trush, Incorporated, Cazenovia, NY 13035
56289 Sprague Electric Company, North Adams, MA 01247
71400 Bussman Manufacturing Division of McGraw-Edison Co., St. Louis, MO. 63107
72136 Electro Motive Corporation, Sub IEC, Willimantic, CT 06226
72982 Erie Technological Products, Incorporated, Erie, PA 16512
73138 Beckman Instruments Incorporated, Helipot Division, Fullterton, CA 92634
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2.  This manual applies directly to 5370A instruments having serial prefix 1936. This section
contains information for adapting this manual to older 5370A instruments (lower serial prefix). If
the prefix of the instrument is higher than 1936, refer to the yellow “Manual Changes” sheet
supplied with this manual. If the prefix of the instrument is lower than 1936, follow the
instructions in the next paragraph.

7-3. MANUAL CHANGES

7-4. If your instrument’s serial number prefix is lower than 1936, this rhanual must be modified
to correctly apply to your instrument. To determine which changes must be made to this manual,
locate your instrument’s serial number prefix in Table 7-1 and make the indicated changes.

Table 7-1. Manual Backdating

THEN MAKE THE FOLLOWING CHANGES
IF YOUR 5370A HAS SERIAL PREFIX TO THIS MANUAL:
1928 ‘ C 1
1848 , S 12
1836 a - 1,2,3
1832 ' 1,2,3,4
1824 1,2,3,4,5
1820 : 1,2,3,4,5,6
1812 (excluding 1812A00111 - 1,2,3,4,5,6,7
through 1812A00130) :
1812A00111 through 1812A00130 1,2,3,4,5,6,7,8
1748 1,2,3,4,5,6,7,8,9
CHANGE 1 (1928)
NOTE

Instruments with Serial Numbers 1848A00411 through 1848A00490
(except 1848A00417 and 1848A00425) include the following changes.

Page 6-5, Table 6-2, A3 Replaceable Parts:
Change A3 (05370-60033) series number from 1936 to 1748.
Change A3C28 and C29 from 0160-4084 to 0160-0576; CD=4; CAPACITOR-FXD .1 UF +-20% 50VDC CER;
28480; 0160-0576.

Page 8-100, Figure 8-19, A3 Schematic Diagram:
Change A3 series number (top of diagram) from 1936 to 1748.

CHANGE 2 (1848)
Page 6-5, Table 6-2, A3 Replaceable Parts:
Change A3 series number from 1928 to 1748.

Page 6-6, Table 6-2, A3 Replaceable Parts:
Change A3R59*, R60*, R61*, and R62* from 0698-7218 (1780Q)) to 0683-5105; CD=4; RESISTOR 51 5% .25W
FC TC=400/+500; 01121; CB5105.

Page 8-100, Figure 8-19, A3 Schematic Diagram:
Change A3 series number (top of diagram) from 1928 to 1748.
Change R59*, R60*, R61*, and R62* from 178Q to 510Q.

CHANGE 3 (1836)
Page 6-26, Table 6-2, A23 (05370-60023) Replaceable Parts:
Change series from 1848 to 1748.
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Change the Replaceable Parts data for A23DS47 through DS82 to the following:

Reference HP Part . Mfr. | Mfr. Part
Designation Number V| Q. _ Description “|Code { Number
A23 DS47-DS49 | 1990-0487 | 7 3 LED-VISIBLE LUM-INT=1 MCD 28480 | 5082-4584
) : ; , IF=20 MA-MAX _ :
A23 DS50-DS66 | 1990-0670 | O 27 LED-VISIBLE LUM-INT=1 MCD 28480 | 1990-0670
. _ : IF=20 MA-MAX ~
A23 DS67 . NOT ASSIGNED .
A23 DS68-DS70 | 1990-0670 | 0 LED-VISIBLE LUM-INT=i MCD 28480 | 1990-0670
L IF=20 MA-MAX
“ A23 DS71 ~NOT ASSIGNED .
A23 DS72 - 1990-0670 | © LED-VISIBLE LUM-INT-1 MCD 28480 | 1990-0670
; - 1F=20 MA-MAX v :
A23 DS73, DS74 v ' NOT ASSIGNED
A23 DS75-DS81 | 1990-0670 | 0 LED-VISIBLE LUM- INT—1 MCD 28480 | 1990-0670
C . o ’ ~1IF=20 MA-MAX
A23 D582 1990-0486 | 6 LED-VISIBLE LUM-INT=1 MCD 28480 | 1990-0486
) IF=20 MA-MAX

Page 8—75 Flgure 8-27, A23 Schematlc Dnagram
“Change A23 series number (top of diagram) from 1848 to 1748,

o kPage 6-13, Table 6-2 A12 (05370-60212) Replaceable Parts

Change A12 from SERIES 1848 to SERIES 1824,

- Change A12U6 from 1818-0887 to 1818-0559; CD=7; IC 2708 8192-BIT ROM NMOS; 28480; 1818-0559.

Change A12U7 from 1818-0888 to 1818-0752; CD=>5; IC 2708 8192-BIT ROM NMOS; 28480; 1818-0752.
Change A12U8 from 1818-0889 to 1818 7561 CD=8; IC 2708 8192-BIT ROM NMOS; 28480; 1818-7561.

CHANGE 3 (1836) (Continued) ‘ '
Page 8-29, Figure 8-7, A12 Assembly Troubleshootmg Flowchart
Change the following SIG SETs to the following signatures:

@ Data Lines Signatures -
P1A(3) 74U6
P1A(4) 44FU
P1A(5) uuP8
P1A(6) FO2U
P1A(7) UF69
P1A(8) 9642
P1A(9) APHC
PTA(10) 26C7

@ ROM Outputs Signatures
U7(9) 502P
U7(10) 9936
uz(11) 81C5
U7(13) 8128
U7(14) 11A3
U7(15) F8CP
U7(16) F120
u7(17) 880H

Page 8-57, Figure 8-18, A12 Schematic Diagram:
Change the series number (top of diagram) from 1848 to 1824.

CHANGE 4 (1832)

Page 6-28, Table 6-2, Replaceable CHASSIS PARTS:
Change CR1, 2, 3, and 4 from 1906-0216 to 1906-0032; CD 1; Qty. 4; DIODE-FW BRDG 200V 12A; 04713;

MDA980-3.

@ ROM Outputs Signatures

u1(9) 4P97
u1(10) 9PAC
U1(11) 5C6A
U1(13) F2PH -
U1(14) 50PA
U1(15) . 2FPH
U1(16) 80F3
u1(17) 1HFC
@ ROM Outputs Signatures
us(9) P937
Us(10) - O0CAF
Us(11) U1H3
Usg(13) 4P90
U8(14) 8UPP
U8(15) HPFP -
Usg(16) . 8P80
U8(17) - 99U6

' ROM Outputs Signatures

114P
6296
338A
F321
18UU
7A02
92AF
F842
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Page 6-30, Table 6-3, Manufacturers Code List:
Delete 18546; VARO SEMICONDUCTOR INC; GARLAND, TX; 75040,

Page 6-18, Table 6-2, A18 (05370-60118) Replaceable Parts:
Change A18 series number from 1836 to 1812.
Delete A18C22; 0180-1746; CD 5; CAPACITOR-FXD 15 UF 10% 20VDCW TA; 56289; 150D156X9020B2.

Page 8-67, Figure 8-23, A18 (05370-60118) Schematic Diagram:
- Change A18 series number (top of diagram) from 1836 to 1812.
Delete 15 uF fixed capacntor A18C22.

CHANGE 5 (1824)
Page 6-11, Table 6-2, A11 (05370~60011) Replaceable Parts:
Change A11 series number from 1832 to 1748.

Page 6-13, Table 6-2, A11 Replaceable Parts:
Delete test point terminal HP Part No. 0360-0535 from end of A11 parts listing.

Pages 6-17 and 6-18, A17 (05370-60017) Replaceable Parts:
Change A17 series number from 1832 to 1748. 4
Delete resistor network A17R62 HP Part No. 1810-0176.

Page 8-55, Flgure 8-17, A11 (05370-60011) Schematic Diagram:
Change series number (top of diagram) from 1832 to 1748.

Page 8-65, Figure 8-22, A17 (05370-60017) Schematic Diagram:
Change A17 series number (top of diagram) from 1832 to 1748.
Delete Resistors R62A, B, C, and D located at the following points:

R62A Pin 15 of U12, U8 and P1A(6)
R62B Pin 15 of U6, U5 and P1A(5)
R62C Pin 15 of U9, U11 and P1A(4)

"~ R62D Pin 1 of U12, U8, U6, U5, U9, U11 and P1A(3)

CHANGE 6 (1820)

Page 6-13, Table 6-2, A12 (05370-60212) Replaceable Parts:
Change A12 series number from 1824 to 1748.
Change A12U3 from 1818-0750 to 1818-0556; CD 8; IC 2708 8192-BIT ROM NMOS; 34649; C2708.
Change Al2U7 from 1818-0752 to 1818-0560; CD 8; IC 2708 8192-BIT ROM NMOS; 34649 C2708.

Page 8-57, Figure 8-18, A12 (05370-60212) Schematic Diagram:
Change A12 series number (top of diagram) from 1824 to 1748.

Page 8-9, Figure 8-7, A12 Assembly Troubleshooting Flowchart:
Change “SIG SET” 1, 3, 7, and 11 to the following:

@ Data Lines  Signatures @ ROM Outputs Signatures
P1A(3) 8FUC U1(9) 1UF9
P1A(4) 64AC U1(10) 5A15
P1A(5) 47C2 uU1(1) 9UH4
P1A(6) Cc99pP U1(13) 6744
P1A(7) 3CF0 U1(14) 9454
P1A(8) HF60 U1(15) P853
P1A(9) PP6F U1(16) CPA4
P1A(10) uepr9 U1(17) 1HFC
@ ROM Outputs Signatures @ ROM Outputs Signatures
u3(9) 3PAS5 U7(9) 6P49
U3(10) 28A3 U7(10) A751
u3() H4U1 uz(11) CUH2
U3(13) . AHe1 U7(13) Cu4u
U3(14) 8CF6 U7(14) 2UF4
u3(15) U575 U7(15) U6H9
U3(16) CUHA uU7(16) uu47
u3(17) 8571 U7(17) 880H
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7-4

CHANGE 7 (1812) (Excluding 1812A00111 through 1812A00130)
Page 6-23, Table 6-2, A22 (05370-60022) Replaceable Parts:
Change series number in Description column of Arming Board Assembly from 1820 to 1812.

Page 6-25, Table 6-2, A22 (05370-60022) Replaceable Parts: -
. Add resistors A22R46 and A22R76; 0757-0394; CD ﬂ RESISTOR 51.1 1% 125W F TC"0+--100 24546;
C4-1/8-TO-51R1-F.
Page 6-26, Table 6-2, A22 (05370-60022) Replaceable Parts:
Delete Resistors A22R118, A22R119, A22R120 and A22R121.
Page 8-73, Figure 8-26, A22 Schematic Dlagram
Change the series number (top of diagram) from 1820 to 1748.
Delete resistor R118 (51Q) between TP8 and circuit common.
Delete resistor R119 (51Q)) and connect circuit trace with TP8 and U17(13).
Delete resistor R120 (51Q) between TP8 and circuit common.
Delete resistor R121 (51Q}) and connect circuit trace with TP11 and U21(13)
Add resistor R46 (51.1) between TP8 and circuit common. ‘
Add resistor R76 between TP11 and circuit common.

- CHANGE 8 (1812A00111 through 1812A00130)

Page 6-20, Table 6-2, A19 Replaceable Parts: . ' '
Change A19C15* (33 PF) from 0160-2743 to A19C15 0160-3879; CD 7; CAPACITOR FXD .0TUF +-20%
- 100VDC CER; 28480; 0160-3879. : L

Page 6-21, Table 6-2, A19 Replaceable Parts:
~ Add resistor A19R40; 0757-0397; CD 3; Qty 2; RESISTOR 68.1 1% .125W F TC=0+-100; 24546;
C4-1/8-TO-68R1-F.

/ Page 8-69, Figure 8-24, A19/A20 Schematic Dlagram

Change the series number (top of diagram) from 1820 to 1812.

'Add resistor R40 between C15.and circuit common.

Remove asterisk {*) from C15 and change C15 value from 33PF to .01 UF.
- Remove the followmg note from the bottom of the page:

~ NOTE: Asterisk (*) indicates Factory Selected Part, average value shown.

CHANGE 9 (1748) o :
7-5. There are two major circuit differences between senal prefix 1812A and 1748A. These are the A18
and the A19/A20 assemblies. Figure 7-1 shows the change between the A18 assemblies 05370-60018
(prefix 1748A) and 05370-60118 (prefix 1812A). Figure 7-2 shows the difference between the A19/A20
assemblies 05370-60019 (prefix 1748A) and 05370-60119 (prefix 1812A).
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~ board are the same.

The schematic above is N@ portion (right side of the schematic) of the A18 assembly. Substitute
this for the right side of the schematic in Figure 8-23. Notice the inputs and outputs of the assembly

Also make the changes, listed below, to the parts list on page 6-20.

Change A18U15 to 1820-1482
Change A18U16 to 1820-0802
Change A18U18 to 1820-0805
Delete A18U19

LPROC 1S 5 10 xA178E)

(HIGH = START
COINC BEFORE
STOP COINC}

Figure 7-1. A18 Assembly Series 1748
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The schematic above is the center portion of the A19/A20 assembly for series 1748A. Substitute this
for the same portion of the schematic in Figure 8-24. This action will change the A19/A20 sche-
matic (0537060119 Series 1812A) to match the 05370-60019 (Series 1748A) assembly. '

Also make the following changes to the parts list on pages 6-20 and 6-21.

Page 6-20 Delete C31
Page 6-21 Delete U13

Figure 7-2. A19 Assembly Series 1748
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SECTION VIl
SERVICE

| WARNING l

LINE VOLTAGE IS EXPOSED WITHIN THE 5370A EVEN
WHEN THE POWER SWITCH IS IN THE STBY
POSITION. REMOVAL OF THE POWER CORD IS
REQUIRED TO FULLY UNPOWER THE 5370A.

8-1. INTRODUCTION

8-2. This section contains the information needed to service the HP Model 5370A. The
information includes recommended test equipment, schematic diagram notes, safety consid-
erations, 10870A service accessory kit, signal descriptions, cable destinations, new logicsymbols,
replacing front panel lights, pushbutton switch removal, block diagram theory, detailed theory,
troubleshooting, microprocessor address mapping, and schematic diagrams. This section also
includes a cross-reference table, Table 8-1, to aid the correlation of assembly reference
designations with their HP part numbers.

Table 8-1. Assembly Designations

I;‘eesfi;s:ic:n Description HP Part Number
Al Power Supply/Motherboard Assembly 05370-60001
A2 Main Motherboard Assembly 05370-60002
A3 Input Attenuator Assembly 05370-60033
A4 Input Trigger Assembly 05370-60004
A5 HP-IB input Connector Assembly 05370-60005
A6 Power Supply Control Assembly 05370-60006
A7 Oven Oscillator Power Supply Assembly (Option 001) 05370-60007
A8 Reference Frequency Buffer Assembly 05370-60008
A9 Processor Assembly 05370-60009
A10 NOT USED —

A1l Display Interface Assembly 05370-60011
Al12 ROM Assembly 05370-60212
A13 NOT USED —_

A4 Service Aid Assembly (Part of Service Accessory Kit 05370-60014

Part Number 10870A)

A15 HP-IB Interface Assemby 05370-60015
Aié Arming Interface Assembly 05370-60016
A17 Count Chain Assembly 05370-60017
A18 DAC/Ng Logic Assembly 05370-60118
A19 Start Interpolator Assembly 05370-60119
A20 Stop Interpolator Assembly 05370-60119
A21 200 MHz Multiplier Assembly 05370-60024
A22 Arming Assembly 05370-60022
A23 Front Panel Display Assembly 05370-60023
A69 10 MHz Oscillator Assembly 05370-60069
A69 10 MHz Oscillator Assembly (Option 001) 10544A

8-3. THEORY OF OPERATION

8-4. There are two theories of operation. The first is a block theory. That is, an overview of
the 5370A is presented. The block theory is assembled to follow the block diagram in Figure 8-176.
The second is a detailed theory. It describes in detail, the circuit operation of all assemblies.
All reference is made to the schematic diagrams located at the end of this section.
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8-5.  TROUBLESHOOTING

8-6. The troubleshooting is located near the end of this section right before the schematic
diagrams. Use the flowchart in Figure 8-7 to isolate the problem to the particular assembly. The
troubleshooting that follows Figure 8-7 is used to locate the faulty component. The trouble-
shooting refers to mapping and signature analysis techniques. An explanation of the purpose and
use of mapping in troubleshooting is provided in paragraphs 8-260 through 8-265.

8-7.  RECOMMENDED TEST EQUIPMENT

8-8. Test equipment and testequipment accessories required to maintain the 5370A are listed in
Table 1-2. Equipment other than that listed may be used if it meets the listed critical specifications.

8-9. SCHEMATIC DIAGRAM NOTES

8-10. Figure 8-1 shows the symbols used on the schematic diagrams. Figure 8-1 also shows the
method for assigning reference designators, assembly numbers, and subassembly numbers.

8-11. Reference Designations

8-12.  Assemblies such as printed circuit boards are assigned numbers in sequence, A1,A2, etc.,
as shown in Table 8-1. As shown in Figure 8-1, subassemblies within an assembly are given asub-
ordinate A number. For example, rectifier subassembly A1 has the complete designator A15A1.
For individual components, the complete designator is determined by adding the assembly
number and subassembly number, if any. For example, CR1 on the rectifier assembly is desig-
nated A25A1CR1.

8-13. Identification Markings on Printed Circuit Boards

8-14. HP printed circuit boards (see Figure 8-1) have four identification numbers; an assembly
part number, a series number, a revision letter, and a production code. The assembly part
number has 10 digits (such as 05370-60024) and is the primary identification. All assemblies with
the same part number are interchangeable. When a production change is made on an assembly
that makes it incompatible with previous assemblies, a change in part number is required. The
series number (such as 1848) is used to document minor electrical changes. As changes are made,
the series number is incremented. When replacement boards are ordered, you may receive a
replacement with a different series number. If there is a difference between the series number
marked on the board and the schematic in this manual, a minor electrical difference exists. If the
number on the printed circuit board is lower than that on the schematic, refer to Section VI for
backdating information. If it is higher, refer to the yellow looseleaf manual change sheets for
this manual. If the manual change sheets are missing, contact your local HP Sales and Service
Office. See the listing on the back cover of this manual.

8-15. Revision letters (A, B, etc.) denote changes in printed circuit layout. For example, if a
capacitor type is changed (electrical value may remain the same) and requires different spacing
for its leads, the printed circuit board layout is changed and the revision letter is incremented to
the next letter. When a revision letter changes, the series number is also usually changed. The
production code is the four-digit, seven-segment number used for production purposes.
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Number Name Assembly) changes)
N N — N
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Figure 8-1, Schematic Diagrams Notes
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5370A

8-16. SAFETY CONSIDERAIONS

8-17. Although the 5370A has been designed in accordance with international safety standards,
this manual contains information, cautions, and warnings which must be followed to insure safe
operation and to retain the 5370A in safe operating condition (also see Sections I1, I11, V). Service
and adjustments should be performed only by qualified service personnel.

I WARNING l

ANY INTERRUPTION OF THE PROTECTIVE
(GROUNDING) CONDUCTOR (INSIDE OR OUT-
SIDE THE 5370A) OR DISCONNECTION OF THE
PROTECTIVE EARTH TERMINAL IS LIKELY TO MAKE
THE 5370A DANGEROUS.

8-18. Any adjustment, maintenance, and repair of the opened 5370A under voltage should be
avoided as much as possible and, when inevitable, should be carried out only by askilled person
who is aware of the hazard involved. Capacitors inside the 5370A may still be charged even if the
5370A has been disconnected from its source of power.

I WARNING |

LINE VOLTAGE IS EXPOSED WITHIN THE 5370A
EVEN WHEN THE POWER SWITCH IS IN STBY. RE-
MOVAL OF THE POWER CORD IS NECESSARY TO
FULLY UNPOWER THE 5370A.

8-19. Make sure that only fuses with the required rated current and of the specified type
(normal blow, time delay, etc.) are used for replacement. The use of repaired fuses and the short-
circuiting of fuseholders must be avoided. Whenever it is likely that this protection has been
impaired, the 5370A must be made inoperative and be secured against any unintended
operation.

I WARNING '

THE SERVICE INFORMATION IS OFTEN USED WITH
POWER SUPPLIED AND PROTECTIVE COVERS RE-
MOVED FROM THE 5370A. ENERGY AVAILABLE AT
MANY POINTS MAY, IF CONTACTED, RESULT IN
PERSONAL INJURY.,

CAUTION

Series pass transistor cases on rear panel have voltage
on them and require insulators between them and
the heatsink. Power supply damage is inevitable if
transistor cases are shorted to the chassis.

8-20. SERVICE ACCESSORY KIT 10870A

8-21. The 10870A Service Accessory Kit contains seven special extender boards and a Service
Aid PC assembly (Figure 8-2) designed to aid in troubleshooting the 5370A. The following para-
graphs describe equipment supplied, replaceable parts and operation.
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: &
' 05370-60077

5060-0630

5060-0049

05359-60078

8-22. Equipment Supplied

Figure 8-2. 10870A Service Accessory Kit

8-23. Table 8-2 lists the boards contained in the 10870A Service Accessory Kit with their general

description and usage.

8-5
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Table 8-2. 10870A Kit Contents

HP PART NUMBER

DESCRIPTION

05370-60014

Service Aid Board (HP 5370A A14 Assembly)

5060-0049 Extender Board (15 pin X 2) for A8 Reference Frequency Buffer Assembly
5060-0630 Extender Board (22 pin X 2) for A6 Power Supply Assembly
05370-60074 Extender Board for 5370A A22 Arming Assembly
05370-60075 Extender Board for Digital Section (except 5359A A16)
05370-60076 Extender Board (6 pin X 2) for A7 Oscillator Power Supply (for 5359A/5370A
Options 001)
05730-60077 Extender Board for Analog Section (5370A A9 through A21 Assemblies)

(5359A A24 Assembly)

05359-60078

Extender Board for 5359A A16 Processor Interface Assembly

8-24. Replaceable Parts

8-25. HP part numbers and information for ordering replaceable parts are located in Section V1,
A14 replaceable parts list.

8-26. Using Extender Board 05370-60075

8-27. The 05370-60075 Extender Board is used to troubleshoot the digital section of the 5370A.
The four switch packs (32 switches) open the lines between the extended pc board and the
instrument’s motherboard. Using Figure 8-3 for reference, the switches open the following lines:

SW1 switches a through h open the data lines LD@ through LD7, respectively.

SW2

Te o opoe

opens L(R/W) line
opens MEM CLK line
opens LIRQ line
opens LNMI line
opens H RUN line
opens HEN line
opens HRDY line
opens L RST line

SW3 SW3 (a through h) open address lines LAG through LA7, respectively.

SW4  SW4 (a through h) open address lines LA8 through LA15, respectively.

LEFT HALF
OF EXTENDER
BOARD

sw1

j —

sw2 sw3 Swa

HEEEUIER||HEIERAEH||AREEEAER||EEEEEREE

Figure 8-3. 05370-60075 Partial View
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8-29. INTRODUCTION. The following paragraphs contain the theory of operation for the
05370-60014 Service Aid Assembly. Block theory is first given according to the Block Diagram in
Figure 8-4, followed by detailed theory which is in reference to the 05370-60014 schematic. The
05370-60014 schematic is located in Figure 8-24.

8-30. BLOCK THEORY. The 05370-60014 can be divided into two main sections. The first main
section is called the breakpoint section. It contains four comparators and four registers (latches)
which are used via the HP-IB to halt the microprocessor program routine at a particular prepro-
grammed address. The second main section contains two DAC’s which are connected to the
address bus. Their outputs are converted by two operational amplifiers and fed to test points.

A" LNM!
—
l
COMPARATOR COMPARATOR
[a] [e] [ ~ ] | 8]
LDO-~LD7 LAO~LA7 LDO—LD7 LLA8—-LA15
LATCH LATCH
DATA
BUS
ADDRESS
BUS
—AAA——
LAO—LA7 @
DECODER DAC > TP3
—AAM—
Las-Late ©
DAC > TPS

Figure 8-4. 05370-600714 Block Diagram

8-7
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8-31. DETAILED THEORY (05370-60014). Integrated circuits U16, U13, and U17 form three Set-
Reset latches with inverted outputs and are used to debounce the NMI, IRQ, and RES switches.
These outputs go directly to the control lines on the instrument’s internal bus. U15A, U9A, and
U6 form the decode logic which decodes the address of the 05370-60014 assembly. Their outputs
enable the breakpoint decoder U3. Three outputs of U3 are being used. U3(15) enables registers
(latches) U5 and U4 to latch the information on the D (pins 4,13, 5, 12) inputs. The Q outputs
(pins 2,15,7,10) connect to U2 and U1 comparators, where they are compared to the low order
address lines (LA@ through LA7). U3(14) enables registers U10 and U11 to latch the information on
the D (pins 4,13,5,12) inputs. The Q outputs (pins 2,15,7,10) connect to U8 and U7 comparators,
where they are compared to the high order address lines (LA8 through LA15). The final output of
U3 (pin 13) enables register U12 to latch the data from the lower order data lines (LD@ through
LD3). U12 Q outputs (2, 15) select on which cycle (read or write) the breakpoint occurs. U12(2)
high is write cycle and U12(15) high is read cycle. U15C(8) is the NANDing of VMA and clock ¢2,
and used for the strobe input on the HP 5004A Signature Analyzer.

8-32. The DAC section consists mainly of U18, U19, U20, U21, and CR1. The +15V supply is fed
through current limiting resistors R11and R12to voltage reference CR1. R5 and R9 set the current
which enters U18 and U19. Resistors R13, R14, and R15 form a divider which produces 5.12V at TP4
used to adjust an oscilloscope for mapping. U19is connected to the lower order address lines and
U18 is connected to the higher order address lines. The outputs are connected to op-amps U21
and U20, respectively. The op-amps translate the DAC current mode output to a voltage mode.
These voltages are used to drive the X and Y axis of an oscilloscope to MAP the microproces-
sor’s program address.

8-33. SIGNAL DESCRIPTIONS

- 8-34. Table 8-3 is a list of the signals used in the 5370A. The list is in alphabetical order and

8-8

includes the mnemonics for cross-reference with the schematic diagrams. A description of the
function of each signal and the source and destination are included in the table.
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Table 8-3. Signal Descriptions

MNEMONIC

FROM

TO

LOGIC

DESCRIPTION

DAC CTL

DAC STAT

DBE

ERMD

EXT TRIG

HARMEN

H DAC

HEXT

HMNRM

HN3Bg—B2

HN3B3

HN3RST

XA16B(3)

XA16B(5)

XA9B{

B

)

XA22(2)

A22j3(17)

A16]1

Rear Panel

A1/A2

A16)1

A22)1

XA17B(2)

A16J1(5)

XA18A(5)

XA18A(

N

)

Instrument Bus

XA17A(3)

A23}4

A22J1

A15]1(4)

XA17B(18)

A22J1(9)

A16)1(6,7,8)

XA16B(7)

A22J1(5)

TTL

TTL

TTL

ECL

TTL

ECL

TTL

TTL

TTL

ECL

TTL

TTL

DAC Control — This line is decoded
on the A16 assembly. It is the write
clock for the DAC control registers. It
latches the data to be used to control
the start and stop trigger levels.

DAC Status — This signal is decoded
on the A16 assembly. It is the read
clock for the DAC Status register on
the A18 assembly.

Data Bus Enable — This input is the
control input of the microprocessor’s
data bus. The data bus is enabled when
this input is high. When the input
signal is low, the data bus is a high
impedance.

ECL Armed — This is the status line for
the Arm flip-flop. It also passes
through a TTL translator and lights the
ARM LED in the front panel.

External Trigger — This is a signal used
to light the front panel external trigger
LED.

High Arm Enable — This signal enables
the A22 arming assembly to make a
measurement.

High Data Accept — Signal which,
when high, indicates to the trans-
mitting device that data has been ac-
cepted by the receiver.

High External — This line is connected
to the rear panel INT/EXT Time Base
switch. It tells the microprocessor
whether the machine is in Internal
(high) or External (low) time base.

High Manual Arm — Signal is HIGH
when machine is in manual arm or
in +T.I. only without external arm,
where the 5370A ARMS itself.

High N3 bit@through bit2—These are
three of the four low-order bits of the
event counter.

High N3 bit 3 — This is the fourth low
order bit of the event counter and the
clock to the higher order bits.

High N3 Reset — A high on this line
resets the Event (N3) counters.

Service

8-9
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Table 8-3. Signal Descriptions (Continued)

MNEMONIC

FROM

TO

LOGIC

DESCRIPTION

HPTOGL/
CHECK

HRFD

HRMCT3
HRMD

HRMEN

HRMT Slope

H RUN

HSET1
HSET2

HSTART

HSTASW

HSTD

A16)1(2)

Rear Panel

A16)1(13)

A22]3(10)

A16)1(9)

XA18A{T)

XA9A(15)

A16J1(12)
A16)1(11)

A22)3(8)

A16]1(16)

A16J1(10)

A22J1(2)

A15/1(3)

A22]1(13)

A23J4(10)

A22J1(9)

XA22A(1)

Instrument Bus

A22J1(12)
A22J1(11)

A23)4(8)

A22J1(16)

A22J1(10)

TTL

TTL

ECL

TTL

TTL

TTL

TTL

TTL
TTL

TTL

ECL

TTL

High Toggle/Check — HPTOGL is a
decode of the front panel Period Com-
plement pushbutton. This pulsed sig-
nal toggles the machine’s arming from
one channel to the other. When this
signal is a level (high) instead of a
pulse, the input multiplexers on the
A22 assembly select the 10 MHz cali-
bration signal.

High Ready for Data — This signal,
when high, indicates to the HP-IB
that the listening device is ready to
receive data.

High Arm Control 3 — This signal con-
trols the slope of the external arm
signal to be used.

High Armed — This signal is sent to the
front panel to light the ARM LED indi-
cator when the instrument is armed.

High Arm Enable — When HRMEN is
high, it enables the Arm.

High Remote Slope — This signal,
when high, disables the local slope
control and enables the remote slope
control.

High Run — The H RUN signal is the
inverted Bus Available signal. The
H RUN signal will normally be in the
high state. When activated, it will go
to the low state indicating that the
microprocessor has stopped and that
the address bus is available.

High Set 1,2 — These two signals set or
reset a flip-flop to determine whether
the Start or Stop channel signal will
be used to Arm the 5370A.

High Start — This line is used to light
the START and STOP annunciator
LED’s in the front panel display. A high
lights the START and a low lights the
STOP.

High Start Switch — Used to control
the input signal multiplexer for the
START channel. A high causes the
START channel to be gated through
the START multiplexer. A low causes
the STOP channel to be gated through
the START multiplexer.

High Standard — When HSTD is high,
it disables the automatic phase de-
tector on the A22 board.
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Table 8-3. Signal Descriptions (Continued)

MNEMONIC

FROM

TO

LOGIC

DESCRIPTION

HSTOSW

LA® through
LA15

LARMCT2

LARMRST

LATN

LDAV

LDIO1 through
LDIOS8

LD#@ through
LD7

LEO!

LGATEN

A16J1(15)

XA9AT3
through T8)

A16J1(1)

A16J1(17)

Rear Panel

Rear Panel

Rear Panel

XA9A
(3 through 10)

Rear Panel

A16J1(4)

A22)1(15)

Instrument Bus

A22J1(1)

A22J1(17)

A15J1(7)

A15)1(2)

A15)2 Pins
(5 through 12)

Instrument Bus

A15J1(1)

A22]1(4)

ECL

TTL

TTL

TTL

TTL

TTL

TTL

TTL

TTL

TTL

High Stop Switch — Used to control

the input signal multiplexer for the
STOP channel. A high causes the
STOP channel to be gated through the
STOP multiplexer. A low causes START
channel to be gated through the STOP
multiplexer.

Low Address Bus — The address bus is
a unidirectional, 16 line bus from the
A9 assembly used to address all
memory (ROM and RAM) and periph-
eral devices.

Low Arm Control 2 — Signal used to
control whether the Arm comes from
either the START or STOP channel, or
whether it comes from the manual or
external input. When the signal is low,
the ARM comes from the START or
STOP channel. With the signal high,
the ARM comes from the manual or
external input.

Low Arm Reset — A low pulse signal
which is the master reset for the arm-
ing assembly.

Low Attention — Active low signal
which places the HP-IB in the “Com-
mand Mode”.

Low Data Valid — Active low signal
which, when true (low), indicates that
data on the DIO lines is stable and

-available to be accepted by the re-

ceiving device.

Low Data Input/Output -— Mnemonic
abbreviation referring to the eight
data lines of the HP-IB. These lines are
active low.

Low Data Bus — The data bus is a bi-
directional, eight-line bus used for
transferring data to and from the
memory and peripheral devices. The
bus is active low. All devices on the bus
are three-state.

Low End or Identify — This signal
(active low) is used to indicate the end
of a multiple byte message on the Bus.
It is also used in parallel polling.

Low Gate Enable — Signal used for
external hold-off or for measuring fre-
quency with a gate time. When this
signal is low, the A22 assembly is
enabled for external hold off or a gate
time mode in frequency operation.

Service
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Table 8-3. Signal Descriptions (Continued)

MNEMONIC

FROM

TO

LOGIC

DESCRIPTION

LHLDEN

LHLT

LIFC

LINZ

LIRQ

LNMI

LOCK FIX

LOLRST

LOOL

A16)1(14)

Instrument Bus

Rear Panel

(Troubleshoot-
ing Aid)

Instrument Bus

Instrument Bus

XA18A(10, T0)

XA168B

G

|

XA21A(T

&

A22]1(14)

(2]

XA9B(6)

A15)1(5)

XA9B|

W

)

XA9A(13)

XA9A(14)

XA19A(T5)
XA20A(T

o

XA17A(

O

)

XA17B(1)

TTL

TTL

TTL

TTL

TTL -

TTL

NA

TTL

TTL

Low Hold Off Enable — Signal selects
whether or not the machine is in +T.1.
or +T.1. only. With the signal low, the
5370A is in +T.1. only.

Low Halt — This level-sensitive inputis
normally in the high state. In low
state, all activity in the microproces-
sor is halted.

Low Interface Clear —When LIFC s set
(low) all talkers and listeners on the
HP-IB are unaddressed, and con-
trollers go to the inactive state. Only
the system controller can activate this
line.

Low Initialize — This input is provided
as a troubleshooting aid and is used to
reset the microprcessor clock state
machine.

Low Interrupt Request — LIRQ is a
normally high, level-sensitive input of
the microprocessor. When LIRQ goes
low, the microprocessor is requested
to do an interrupt sequence. At that
time, if the interrupt mask bit in the
Condition Code Register is notset, the
machine will begin an interrupt
sequence.

Low Non-Maskable Interrupt — A
negative going edge on this input re-
quests a nonmask interrupt sequence
be generated in the microprocessor.
As with LIRQ, the microprocessor
completes the current instruction
before recognizing the LNMI signal.
However, the interrupt mask bit in
the Condition Code Register has no
effect on LNML.

Lock Fix — This signal is used to force
the A19/A20 Interpolator assemblies
to phase-lock with the reference. This
signal is active upon power-up and
when the phase-locked loop is out
of lock.

Low Out-of-Lock Reset — This line is
used to reset the Out-of-Lock flip-flop
(flag) on the A17 assembly.

Low Out-of-Lock — This is the out-of-
lock line from the A21assembly. When
it goes low, it sets the out-of-lock flip-
flop on the A17 board. The flip-flop
then lights the out-of-lock LED on the
A17 board and sets the out-of-lock
status bit for the microprocessor.
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Table 8-3. Signal Descriptions (Continued)

MNEMONIC

FROM

TO

LOGIC

DESCRIPTION

LOVEN

LPCRST

LPOLRST

LPORST

LPOR®ST

L PROC

LREN

LRMMASK

LRST

L(R/W)

XA2A(1)

XA16B

2

XA16B

G

XA16B]

o«

XA16B

9|

XA18B(5)

Rear Panel

XA16B(9)

XA9A(18)

XA9A(11)

XA17A(18)

XA17A

3

XA17A(9)

XA17A(

&2

(=)

XA17A(8)

XA17A]

Ut

)

A15)1(16)

XAT1B(

(%)

)

(Troubleshoot-

ing Aid)

Instrument Bus

TTL

ECL

ECL

ECL

ECL

ECL

TTL

TTL

TTL

TTL

Low Oven — This line drives (through
the microprocessor) the oven indi-
cator on the front panel. When the line
is low, the front panel indicator lights
and indicates that the oscillator ovenis
below operating temperature (cold).
This is the normal case when the in-
strument is first connected to the line

supply.

Low Pulse Counter Reset — A Low
Pulse on thisline resets all the counters
on the A17 assembly.

Low Pulse Out-of-Lock Reset — This
line is a power-up reset pulse used to
reset the Out-of-Lock flip-flop during
power on.

Low Pulse Overrange Reset — This is
the reset for the overrange flip-flop
(flag) on the A17 assembly.

Low Pulse Overrange N@ Reset — The
N@ counter flag is reset when over-
range occurs. Overrange is the con-
dition when bit 17 of the N@ count
chain becomes active. At this point,
the flag is reset. The number of times
the counter overranges is kept in
software.

Low Process — This signal is a status
signal for the microprocessor. When
low, it indicates to the microprocessor
that the measurement has been
completed.

Low Remote Enable — This line is used
to enable Bus compatible instruments
to respond to commands from the
controller or another talker. It can be
issued only by the system controller.

Low Remote Mask — This line is active
in remote operation. It masks all the
front panel pushbuttons with the ex-
ception of the Local/Remote switch.

Low Reset — This is the main reset for
the 5370A. it is used to initialize the
microprocessor.

Low Read/Write — (L(R/W) is the in-
verted R/W signal from the micro-
processor. This output tells the
memory devices if the microprocessor
is in a Read (low) or a Write (high)
state.

Service

8-13



Model 5370A

Service

8-14

Table 8-3. Signal Descriptions (Continued)

MNEMONIC

FROM

TO

LOGIC

DESCRIPTION

LSRQ

LVMA

MAN ARM

b2

SIGN

START DAC

START TRG

STOP DAC

STOP TRG

S RATE

TRGLVLA
TRGLVLB

Rear Panel

XA92A(2)

XAT1B(

w
~

XA9B

&

XA18B

=

XA16B(1)

A22]3(9)

XA18B(2)

A22J3(7)

XA16B(6)

XA18A(16)
XAT8A(17)

A15)1(6)

Instrument Bus

XA16B|

0!

)

Instrument Bus

XA17B(4)

XATBA(

w

)

A23]4(9)

XAT8A(

o

)

A23)4(7)

XA22A(16)

XA22A

2)
XA22A(3)

(2)
3

TTL

TTL

TTL

TTL

ECL

TTL

TTL

TTL

TTL

NA

NA

Low Service Request — This signal line
is set true (low) when the 5370A re-
quests service from the HP-IB
controller.

Low Valid Memory Address — This is
an active low signal which when low,
indicates to the peripheral devices that
there is a valid address on the address
bus.

Manual Arm — This line is a decode
from the front panel manual arm push-
button. When this line goes low, an
interrupt is generated and the micro-
processor puts the machine in the
manual arm mode.

Phase Two — The second phase of the
two phase clock which runs the micro-
processor. The amplitude runs be-
tween Vge and common.

Sign — This line is a status line for the
microprocessor. It indicates the sign
of N@. When this line is high, the sign
of N@ is positive.

Start DAC — This line is decoded on
the A16 Assembly. It is the write clock
for the Start DAC registers. It latches
the data to be used by the Start D-to-A
converter,

Start Trigger — This is a signal used to
light the front panel start channel
trigger LED.

Stop DAC — This signal is decoded on
the A16 assembly. It is the write clock
for the Stop DAC registers. It latches
the data to be used by the Stop D-to-A
converter.

Start Trigger — This is a signal used to
light the front panel stop channel
trigger LED.

Sample Rate — This line goes to the
sample pot on the front panel.

Trigger Levels A and B — These signals
are from the A18 DAC’s. They are
passed through a filter on the A22
assembly and sent to the A4 board.
These signals are then used as the
remote trigger levels.




8-35. CABLES

8-36. Table 8-4 lists the 18 cables used in the 5370A. They are listed in numerical order with a

Model 5370A

brief description and destination. Also refer to Figure 8-15, Top Internal View.

Table 8-4. Cable Destinations

CABLE HP PART
NO. NO. DESCRIPTION FROM T0
w1 05370-60401 Rear Panel Power Transistor Rear Panel A1 Motherboard
Wire Harness Q1 through Q4 ‘
w2 05370-60402 Front Panel STBY/ON SW1 Front Panel A1 Motherboard
Wire Harness STBY/ON SW1
w3 05370-60403 Coax Cable A22)5 Rear Panel }J4
W4 05370-60404 Coax Cable Front Panel J1 A22)4
W5 05370-60405 Rear Panel SW3 Wire Harness Rear Panel SW3 Al}4
we 05370-60406 Coax Cable A1)2 (A8(4)) Rear Panel J7
w7 05370-60407 Coax Cable A1)l A2)2
w8 05370-60408 Coax Cable Rear Panel J6 Rear Panel
SW3(1)
w9 05370-60409 Coax Cable A1)3 A2]3
w10 05370-60410 Coax Cable A22]6 Rear Panel )5
W11 8120-2463 Ribbon Cable, 26 AWG 18 A16}1 A22)1
Conductor
W12 8120-2462 Ribbon Cable, 26 AWG 16 A5)1 A15)1
Conductor
W13 8120-2462 Ribbon Cable, 26 AWG 16 A5]2 A15)2
Conductor
W14 8120-2462 Ribbon Cable, 26 AWG 16 A1) A23)1
Conductor
W15 © 8120-2462 Ribbon Cable, 26 AWG 16 A11)2 A23)2
Conductor
W16 8120-2462 Ribbon Cable, 26 AWG 16 A11)3 A23)3
Conductor
W17 8120-2462 Ribbon Cable, 26 AWG 16 A22)3 A23}4
Conductor
w18 8120-1378 Power Cord ——— Rear Panel Line
Module (A24)

8-37. LOGIC SYMBOLS

8-38. Logic symbols used in this manual conform to the American National Standard ANSI
Y32.14-1973 (IEEE Std. 91-1973). This standard supersedes MIL-STD-806B. Logic symbols are
described in the following paragraphs.

8-39. Logic Concepts

8-40. The binary numbers 1 and @ are used in pure logic where 1 represents true, yes, or active
and @ represents false, no, or inactive. These terms should not be confused with the physical
quantity (e.g., voltage) that may be used to implement the logic, nor should the term “active” be
confused with a level that turns a device on or off. A truth table for a relationship in logic shows
(implicitly or explicitly) all the combinations of true and false input conditions and the result
(output). There are only two basic logic relationships, AND and OR. The following illustrations
assume two inputs (A and B), but these can be generalized to apply to more than two inputs.

Service
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AND Y is true if and only if A is true and B is OR Y is true if and only if A is true or B is true
true (or more generally, if all inputs are (or more generally, if one or more input(s)
true). is (are) true).

Y=1 if and only if A=1 and B=1 Y=1 if and only if A=1 or B=1

Y=AeB Y=A+B

EQUIVALENT EQUIVALENT
TRUTH TABLE SYMBOLS TRUTH TABLE SYMBOLS

A B Y A—1 & v A BlY A_j’ >1 Y
L B B—] 1 1 8—1 =
1 oo 1 01
o 10 A ] o 1] ]
o ofo e—] & Y o oo :__ 21 p—v

8-41. Negation

8-42. In logic symbology, the presence of the negation indication symbol O provides for the
presentation of logic function inputs and outputs in terms independent of their physical values,
the @-state of the input or output being the 1-state of the symbol referred to by the symbol
description.

EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4

A— A—d A—Y A—d
& z ) =1 z ’ >1 z & }—z
B— 8—g 8 — 8—Q
TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE

A B p4 A B y4 A 8 Z A 8 r4

1 1 a i 1 Q 1 1 1] 1 1 1]

1 0 1 1 0 i 1 [1] 0 1 [+] [}

0 1 1 1] 1 1 0 1 0 [s] 1 o]

] 0 i 0 4 1 1] o 1 1] 1] 1

EXAMPLE 1  says that Z is not true if A is true and B is true or that Z is true if A and B are not both true.
Z =AB or Z= AB. This is frequently referred to as NAND (for NOT AND).

EXAMPLE 2 says that Z is true if A is not true or if B is not true. Z=A + B. Note that this truth table
is identical to that of Example 1. The logic equation is merely a DeMorgan’s transfor-
mation of the equations in Example 1. The symbols are equivalent.

EXAMPLE3 Z=A+Bor Z=A+B and,

EXAMPLE 4 Z=AeB, also share common truth tables and are equivalent transformations of each
other. The NOT OR form (Example 3) is frequently referred to as NOR.

NOTE
In this manual the logic negation symbol is NOT used.

8-43. Logic Implementation and Polarity Indication

8-44. Devices that can perform the basic logic functions, AND and OR, are called gates. Any
device that can perform one of these functions can also be used to perform the other if the re-

lationship of the input and output voltage levels to the logic variables 1 and @ is redefined
suitably.
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8-45. In describing the operation of electroniclogic devices, the symbol His used to representa
“high level”, which is a voltage within the more-positive (less-negative) of the two ranges of
voltages used to represent the binary variables. L is used to represent a “low level”, which is a
voltage within the less-positive (more-negative) range.

8-46. A function table for a device shows (implicitly or explicitly) all the combinations of input
conditions and the resulting output conditions.

8-47. In graphic symbols, inputs or outputs that are active when at the high level are shown
without polarity indication. The polarity indicator symbol DN denotes that the active (one)
state of an input or output with respect to the symbol to which it is attached is the low level.

NOTE

The polarity indicator symbol “ I ” is used in this manual.

EXAMPLE 5 assume two devices having the following function tables.

DEVICE #1 DEVICE #2
FUNCTION TABLE FUNC_TION TABLE
A B Y A B Y
H H H H H H
H L L H L H
L H [ L H H
L L L L L L

POSITIVE by assigning the relationship H=1, L=0 at both input and output, Device #1 can perform
LOGIC the AND function and Device #2 can perform the OR function. Such a consistent assign-

ment is referred to as positive logic. The corresponding logic symbols would be:

DEVICE #1 DEVICE #2

Sp= T

NEGATIVE alternatively, by assigning the relationship H=8, L=1 at both input and output, Device #1
LOGIC can perform the OR function and Device #2 can perform the AND function. Such a con-
sistent assignment is referred to as negative logic. The corresponding logic symbols would

be:

DEVICE #1 DEVICE #2

A D) N
o) TP o] &P

Service
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8-48. MIXED LOGIC. The use of the polarity indicator symbol ( .
positive logic is used at the inputs and outputs that do not have

mixed-logic convention. That is,
negative logic is used at the inputs and outputs that have polarity indicators.

polarity indicators,

EXAMPLE 6 EXAMPLE 7
FUNCTION TABLE FUNCTION TABLE
A B 2 A 8 r4
H H L H H L
H L H H L L
L H H L H L
L L H L L H

This may be shown either of two ways:

8-49

disti

o -

Note the equivalence of these symbols to
examples 1 and 2 and the fact that the
function table is a positive-logic translation
(H=1, L=f) of the NAND truth table, and
also note that the function table is the
negative-logic translation (H=g, L=1) of the
NOR truth table, given in Example 3.

. It should be noted that one can easil
merely by substituting a polarity indicator (N

nctive shape alone. To convert from the sy
( I ) is substituted for each negation indicator

shape or vice versa.

8-50. It was shown that any device that can
vice versa. DeMorgan’s transformation is ill

tran

1.

2. At each input or output not having an indicator, add a negation (O) or polarity ( & )

sformation are:

indicator.

indicator.

At each input or output having a negation (O)

This may be shown either of two ways:

A=) A I
BN ) S

Note the equivalence of these symbols to
examples 3 and 4 and the fact that the
function table is a positive-logic translation
(H=1, L=@) of the NOR truth table, and
also note that the function table is the
negative-logic translation (H=g, L=1) of the
the NAND truth table, given in Example 1.

y convert from the symbology of positive-logic
) for each negative indicator (O) while leaving the
mbology of negative-logic, a polarity indication
(O) and the OR shape is substituted for the AND

perform OR logic can also perform AND logic and
ustrated in Examples 1 through 7. The rules of the

) automatically invokes a

or polarity ( &\ ) indicator, delete the

3. Substitute the AND symbol D for the OR symbol Dor vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative-
logic stays negative, and mixed-logic stays mixed.
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8-51. The choice of symbol may be influenced by these considerations: (1) The operation being
performed may best be understood as AND or OR. (2) Ina function more complex than a basic
gate, the inputs will usually be considered as inherently active high or active low (e.g., the] andK
inputs of a J-K flip-flop are active high and active low, respectively). (3) In a chain of logic, under-
standing and the writing of logic equations are often facilitated if active low or negated outputs
feed into active low or negated inputs.

8-52. Other Symbols

8-53. Additional symbols are required to depict complex logic diagrams, as follows:

Dynamic input activated by transition from a low level to a high level. The opposite
transition has no effect at the output.

Dynamic input activated by transition from a high level toa low level. The opposite
transition has no effect at the output.

Fa

1L

Exclusive OR function. The output will assume its indicated active level if and only if
one and only one of the two inputs assumes its indicated active level.

h
—d

inverting function. The output is low if the input is high and it s high if the input is
low. The two symbols shown are equivalent.

Noninverting function. The output is high if the input s high and itis low if the input
is low. The two symbols shown are equivalent.

OUTPUT DELAY. The output signal is effective when the input signal returns to its
opposite state.

AR

E___r -lr-—s EXTENDER. Indicates when a logic function increases (extends) the number of
L J inputs to another logic function.
FLIP-FLOP. A binary sequential element with two stable states: a set (1) state anda
FF : reset (8) state. Outputs are shown in the 1 state when the flip-flop is set. In the reset
state the outputs will be opposite to the set state.
-
““Li RESET. A 1 input will reset the flip-flop. A return to 8 will cause no further effect.
—
—Li SET. A 1 input will set the flip-flop. A return to 8 will cause no further action.
_'l':" TOGGLE. A 1inputwill cause the flip-flop to change state. Areturnto gwill cause no
— further action.

Service
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5370A

__:J— JINPUT. Similar to the S input except if both J and K (see below) are at 1, the flip-flop
_ changes state.
—

—-—iﬁ K INPUT. Similar to the R input (see above).
-~ D INPUT (Data). Always dependent on another input (usually C). Whenthe Cand D

—o inputs are at 1, the flip-flop will be set. When the Cis 1and the D is g, the flip-flop
L will reset.

_,7 Address symbol has multiplexing relationship at inputs and demultiplexing rela-
L tionship at outputs.

8-54. Dependency Notation “C” “G” “y” “f”

8-55. Dependency notation is a way to simplify symbols for complex IC elements by defining
the existence of an AND relationship between inputs, or by the AND conditioning of an output
by an input without actually showing all the elements and interconnections involved. The
following examples use the letter “C” for control and “G” for gate. The dependent input is
labeled with a number that is either prefixed (e.g., 1X) or subscripted (e.g., X1). They both mean
the same thing. The letter “V” is used to indicate an OR relationship between inputs or between
inputs and outputs with this letter (V). The letter “F” indicates a connect-disconnect relationship.
If the “F” (free dependency) inputs or outputs are active (1) the other usual normal conditions
apply. If one or more of the “F” inputs are inactive (9), the related “F” output is disconnected
from its normal output condition (it floats).

G1 The input that controls or gates other inputsis labeled with a“C” or a“G”, followed
by an identifying number. The controlled or gated input or output is labeled with
the same number. In this example, “1” is controlled by “G1”.

= [
e When the controlled or gated input or output already has a functional label (X is
— used here), that label will be prefixed or subscripted by the identifying number.
X
¢ If a particular device has only one gating or control input then the identifying
Xe number may be eliminated and the relationship shown with a subscript.
—G1
—] G2 . . .
—]1.2% If the input or output is affected by more than one gate or control input, then the
: identifying numbers of each gate or control input will appear in the prefix or sub-
—&1 script, separated by commas. [n this example “X” is controlled by “G1” and “G2”.
—G2
—Lx
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T 8-56. Control Blocks

8-57. A class of symbols for complex logic are called control blocks. Control blocks are used to
show where common control signals are applied to a group of functionally separate units.
Examples of types of control blocks follow.

Register control block. This symbol is used with an associated array of flip-flop
symbols to provide a point of placement for common function lines, such as a
common clear.

D et

RIGHT — Shift register control block. These symbols are used with any array of flip-flop
LEFT -— symbols to form a shift register. An active transition at the inputs causes left or right
shifting as indicated.

Counter control block. The symbol is used with an array of flip-flops or other circuits
serving as a binary or decade counter. An active transition at the +1 or -1 input
causes the counter to increment one count upward or downward, respectively. An
active transition at the +1 input causes the counter to increment one count upward
or downward depending on the input at an up/down control.

Selector control block. These symbols are used with an array of OR symbols to pro-
vide a point of placement for selection (S) or gating (G) lines. The selection lines
enable the input desingated @, 1, ....n of each OR function by means of a binary code
where S8 is the least significant digit. If the 1 level of these lines is low, polarity
indicators (. ) will be used. The gating lines have an AND relation with the
respective input of each OR function: G1 with the inputs numbered 1, G2 with the
inputs numbered 2, and so forth. If the enabling levels of these lines is low,
polarity indicators ( Ix. ) will be used.

oUTPUT

SEL Output selector control block. This symbol is used with a block symbol having
—3so0 multiple outputs to form a decoder. The selection lines enable the output desig-
—qs1 nated @, 1, ....n of each block by means of a binary code where 5@ is the least signifi-

1 I cant digit. If the 1 level of these lines is low, polarity indicators ( b\ ) will be used.

8-58. Complex Logic Devices

8-59. Logic elements can be combined to produce very complex devices that can perform more
difficult functions. A control block symbol can be used to simplify understanding of many com-
plex devices. The more complex devices which are used in the 5370A are explained in the next
pages. They are organized in numerical order by their HP part number.

Service
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5370A

RANDOM ACCESS MEMORY (RAM)
1816-1089

DM74L5189

AT1U2, A11U4, A11U7

This memory has an array of 64 flip-flop memory cells
in a matrix to provide 16 words of 4 bits each. Infor-
mation present at the data inputs (pins 4, 6, 10, 12) is
written into memory by holding both the memory
enable (pin 2) and the write enable (pin 3) LOW while
addressing the desired word location determined by
the BCD input at pins 1, 15, 14, and 13. The comple-
ment of the information written into memory is read
out at the four outputs (pins 5,7,9,and 11), by holding
memory enable (pin 2) LOW and the write enable
(pin 3) HIGH.

READ ONLY MEMORY (ROM)
1816-1154

SN74L188N

A15U23

Address selection is determined by the five upper
inputs which are decoded into 32 possible addresses
(A0O through A31) corresponding to the weighing
modifiers at the inputs. Input modifier F (pin 15) gates
the outputs. Stored data will be read from the
selected memory address if F is active (LOW). The
output data (pins 1-7 and 9) are active HIGH.

13 X—Y
|
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15 2 AQ0
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1

12

1

14
13
12
11
10

|

15

|

.

AF

T

>
Rl
,co




READ ONLY MEMORY (ROM)
1818-0554

C2708

A12U1

The A12U1 ROM is operationally the same as the
previous ROM except for 1024 possible address
locations instead of 32.

QUAD BUS DRIVER/RECEIVER
1820-1081

8T26

A9U1, A9U2

The bus driver/receiver consists of four pairs of
inverting logic gates and two buffered common
enable inputs (pins 1 and 15). A LOW on the input
enable (pin 1) enables the receiver gates. A HIGH on
the bus enable (pin 15) input allows input data to be
transferred to the output of the driver, and a LOW
forces the output to a high impedance state.

Model 5370A
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DUAL D-TYPE FLIP-FLOP
1820-1112

SN74LS74N

A11U22, A15U1, U15U3, A15U6,
A15U9, A15U15, A15U18, A15U27,
A15U37, A16U13, A16U16

The dual D-type flip-flop consists of two independent
D-type flip-flops. The information present at the data
(Dc) inputiis transferred to the active-high and active-
low outputs on a low-to-high transition of the clock
(C) input. The data input is then locked out and the
outputs do not change again until the next low-to-
high transition of the clock input. The set (S) and reset
(R) inputs override all other input conditions: when
(S) is low, the active-high output is forced high; when
reset (R) is low, the active-high output is forced low.
Although normally the active-low output is the com-
plement of the active-high output, simultaneous low
inputs at the set and reset will force both the active-
low and active-high outputs to go high at the same
time on some D-type flip-flops. This condition will
exist only for the length of time that both set and reset
inputs are held low. The flip-flop will return to some
indeterminate state when both the set and reset
inputs are returned to the high state.

HEX/QUAD D-TYPE FLIP-FLOPS
1820-1196

SN74LS174N

A9U11, A15UT1

Information at the D inputs is transferred to the
outputs on the positive-going edge of the clock pulse
(pin 9). Clock triggering occurs at a particular voltage
level. The hex FFs have single outputs, the quad FFs
have complementary outputs.

1820-1195

SN74LS175N

A14U4, A14U5, A14U10, A14U11,
A14U12, A16U2, A16U3, A16US5,
A16U7, A16U9, A16U11, A18U2,
A18U3, A18U4, A18U5, A18U6, A18U7

DC
P> C

DC
D> C

D C
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R
—IRGTRI—‘
DC
DC
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HEX INVERTER
1820-1255

74368

A15U10, A15U13, A18U1

This hex inverter converts standard TTL to THREE-
STATE outputs. All six outputs are controlled from
common inputs (pins 1and 15). With both pins 1and
15 LOW, the inverted input is present at the ouptut.
When either pin 1 or 15 is HIGH, the output is in a
THREE-STATE condition.

2-LINE to 1-LINE DATA
SELECTOR/MULTIPLEXER
1820-1428

74L5158

ATTUTT

This quad two input multiplexer selects one of two
word inputs and outputs the data when enabled. The
level at pin 1 selects the input word. The outputs are
LOW when pin 15 is LOW.

2-LINE TO 1-LINE DATA
SELECTOR/MULTIPLEXER
1820-1439

SN74LS258N

A16U15, A16U17, A16U19, A16U21

This quad two input multiplexer selects one of two
word inputs and outputs the data when enabled.
When pin 15 is LOW, the level at pin 1 selects the
input word. The outputs are LOW. When pin 15 is
HIGH, the outputs are off (high impedance).

Model 5370A
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4-BIT BINARY COUNTER
1820-1443

SN74LS293N

A11U17, A11U23

This binary counter has four master-slave flip-flops
and gating for which the count cycle length is divide-
by-eight. The counter has a gated zero reset. To use
the maximum count length, the pin 11 input is con-
nected to the pin 9 output. The input count pulses
are applied to the pin 10 input.

4-BIT D-TYPE REGISTER
1820-1885
74L8173"
AT1U9, A11U13, A15U8

When both data enable inputs (pins 9 and 10) are
LOW, the data at the inputs (DC) is loaded into the
flip-flops on the next positive edge {transition) of the
clock (pin 7). When both output controls (pins 1
and 2) are LOW, the data is present at the outputs
(pins 3, 4,5, 6). When either of the output controls are
HIGH, the outputs (pins 3, 4, 5, 6) are high impedance
(THREE-STATE).

8-BIT D-TYPE FLIP-FLOP
1820-1997

7418374

A15U22, A15U25, A15U28

Information present at the DC inputs is transferred to
the F outputs on the positive going edge of the clock
(pin 11). A LOW at RESET (pin 1) will reset the flip-
flops and all outputs (pins 2,5,6,9,12,15, 16, 19) will
be low.
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8-60. REPLACING FRONT PANEL LIGHTS

8-61. For the purpose of replacement, the front panel lights can be divided into three
catagories: 1) seven-segment display and annunciator LED’s; 2) pushbutton switch and clock loss
LED’s; and 3) trigger light LED’s. Replacement procedures are given under separate headings for
each type.

8-62. Seven-Segment Display and Annunciator LED’s

8-63. To replace an LED of this type, first remove the red display window by sliding the three
plastic slide clamps to the left. The window is now free to remove. To replace any of the seven-
segment displays, insert an IC puller over the top and bottom of the LED display and pull out.

8-64. To replace an annunciator LED, first remove the top cover and the red display window.
Remove the frosted plastic sheet that covers the annunciator block. Gently place the tips of a pair
of needle-nose pliers over the LED while applying a soldering iron to the solder connections on
the rear of the A23 Display/Pushbutton Switch board. Remove the LED. When replacing the new
LED, be sure to insert the cathode (the shorter lead) into the pc hole with the square pad.

8-65. Pushbutton Switch and Clock Loss LED’s

8-66. There are two methods of replacing these LED’s. The first method involves removing the
front panel and using heat-shrink tubing to extractthe LED. The second method requires the A23
Display/Pushbutton Switch board be removed from the instrument. Neither of these procedures
is overly difficult or time consuming; however, Method 1is preferred if the heat-shrink tubing is
available. See paragraph 8-69 under Method 1 for clock loss LED replacement.

8-67. METHOD 1. To replace a pushbutton switch LED, first remove the front panel by
removing the hardward associated with the three input jacks, the three LEVEL controls, and the
MAN RATE control. Also remove nut from backside of A23 Display Pushbutton Switch board,
near left side of the instrument. The pushbutton can now be removed using an IC puller.

NOTE

The pushbuttons can be removed with the front panel on if
the IC puller is modified by breaking it in half and filing
down both sides of the blade’s wide portion just before it
tapers down to the narrow tip area. Insert the tip between
pushbutton and front panel and place tip of puller under
backside of pushbutton. Hold opposite side of pushbutton
with finger and pull forward.

8-68. Once the pushbutton is removed, replace heat-shrink tubing that is about 18" ID
(HP P/N 0890-0983) over the replacement (new) LED and use a heat gun to shrink tubing around
LED. Pull tubing off of LED and insert through the middle of the front panel switch and securely
over the faulty LED. Heat the LED solder connection of rear side of the A23 board and remove
LED. Use a toothpick to clear solder holes. Place tubing over new LED and insertinto place. Short
lead of LED (cathode) goes into hole with square pad. Solder in place.

8-69. The Clock Loss LED can also be replaced using the heat-shrink tubing method as outlined
above. The front panel need not be removed. If tubing is not available, use Method 2. Be sureto
retain the spacing insulator when installing the new LED.

8-70. METHOD 2. This method requires removing the A23 Display/Pushbutton Switch board.
The procedure is outlined under Pushbutton Switch Removal. Once the board is removed and
disassembled, remove the specific switch for access to the LED and remove the LED in the
normal manner.
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8-71.

Trigger Light LED’s

8-72. Remove the front panel by removing the hardware associated with the three input jacks,
the three LEVEL pots, and the MAN RATE control. Also, remove nut from back side of A23
Display/Pushbutton Switch board, near left side of the instrument. Gently hold the LED with a
pair of needle-nose pliers while heating the solder connections on the rear side of A23. Remove
the LED. At this point, the large plastic spacer will come free. Tilt the counter and shake until
spacer falls out. This part was used when the board was loaded prior to wave soldering and is no
longer required. The new LED can be properly positioned by hand during replacement.

8-73.

PUSHBUTTON SWITCH REMOVAL

8-74. The following procedure outlines the steps necessary to disassemble the instrument for
the removal of the pushbutton switches.

10.

11.

12.

13.

14.

15.

Remove the top and bottom covers.

Remove right and left side covers (2 screws each).

. .. Remove trim strip along top of front panel frame.

Remove four screws from top of front panel frame.
Disconnect the four ribbon cables from the A23 board.

Disconnect the three coax cables and two ribbon cables on A22 Arming board (see A22
Arming board removal in Section V).

Remove the A22 Arming board and A4 Trigger board.
Remove the two screws that hold each of the four side struts to the front panel frame.

Slide the front panel assembly forward and free of the instrument. (The power switch
remains in place.)

Place the assembly face down on the table; and using a pair of long-nose pliers, removal
all retainer clips holding the A23 board in place.

Remove the nut on the left side of the A23 board.

Leave the assembly face down and lift the A23 board straight up. The front panel has
spacers on the studs, and they will fall out if this is turned upside down.

Cut away that part of the red switch stud that has been heat staked to the back side of
the board.

Remove faulty switch and insert new switch into place.

Using a soldering iron with special tip (HP Part Number T-142886), heat-stake new switch
to back side of the board.

e
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8-75. BLOCK DIAGRAM THEORY
8-76. Introduction

8-77. The HP Model 5370A is a Time Interval counter using the digital interpolating technique
(refer to Figure 8-16). For a typical Time Interval measurement, the start and stop signals enter the
input assembly, pass through the arming assembly, and enter the Start and Stop Interpolator
assemblies. Pulse bursts from these two interpolators plus a third coincident burst go into the
count chain assembly. Events are counted in the arming and arming interface assembly. With
these four counts, Time Interval, Frequency, and Period measurement can be mathematically
derived using the following equation:

257

TI=5 ?S-é—(N‘I—NZ) + N@ nanoseconds
_ EVENTS
FREQ = B T
_ Tl
PERIOD = +VENTS

where Tl is the Time Interval in nanoseconds, N@ is a 200 MHz reference count between
coincidences, N1 is the Start Interpolator count, N2 is the Stop Interpolator count and events is
the number of Stop channel input pulses (events is used for frequency and period when used
with a gate time measurement). An explanation of the equation and the N@, N1, and N2 counts
follows in the next paragraphs.

8-78. The 5370A uses a dual vernier interpolation technique for resolution improvement
beyond the 5 ns uncertainty imposed by a 200 MHz basic clock. Two vernier oscillators, each
started by the START and STOP pulses, generate bursts of N1 and N2, respectively, each burst
being terminated by the coincidence signals C1 and C2. These coincidence signals are used to
gate the main 200 MHz clock to generate a third burst N@. The frequency of the two vernier
oscillators are the same, namely 199.22179 MHz (period = 5.02 ns) which is synthesized from the
200 MHz clock through phase-locking technique by the ratio 256:257.

8-79. The burstN1is proportional to the time between START signal and the clock pulse arriving

after it. In the same manner, N2 is proportional to the time between STOP signal and the clock

pulse arriving after it. The resolution of these time intervals is given by 5/256 ns or around 20 ps

which is the period difference between main and vernier clocks. The time interval is given by
257

TI=5 _EG_(N1-N2) + N@ ns

In time interval holdoff, or frequency/period mode, the number of events held off is measured
in addition to the time interval of occurrence. Frequency and Period are given by:

_ EVENTS

FREQ = o>
T

PERIOD = +UeNTS

The 200 MHz burst N@ occurs between the ending of N1 and the ending of N2. it is a signed
number and is + when N1 finishes before N2 and negative vice versa. No restriction is made
on the order of occurrences of the START and STOP pulses using the above formula for Ti
computation.
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8-80. Interpolating Technique

8-81. For simplicity, the Interpolating Technique is explained assuming a positive time interval
measurement (start pulse arrives before the stop pulse). The explanation in the following para-
graphs refer to Figure 8-5.

8-82. In +TI ONLY the 5370A is armed internally by the microprocessor. When the start pulse
first arrives, the start interpolator VCO momentarily stops oscillation for a duration determined
by a fixed delay line. Oscillating again starts in phase with the trailing edge of the delay output.
This establishes a definite phase relationship needed for comparison to the reference oscillator.
The output of the start interpolator oscillator (VCO) is used in two places. First, it goes to the
Count Chain Assembly where the pulses are counted as N1. And second, it is mixed with the
200 MHz reference on the Start Interpolator assembly by a D-type flip-flop. When a positive edge
of the start oscillator occurs at the same time as a positive edge of the 200 MHz reference, the
mixer sends a positive transition to the DAC/N@ assembly. This signal is called START COIN-
CIDENCE, and it starts the accumulation of the 200 MHz reference count (NB). This coincidence
pulse also gates off the output of the START Interpolator oscillator (N1). N1 has not been
accumulated and N@ has started to accumulate.

8-83. The same thing happens with the stop interpolator. The stop pulse arrives and momen-
tarily stops the stop interpolator VCO from oscillating. The output of the stop interpolator starts
again in phase with the trailing edge of the delay output. The output of the stop VCO is used in
two places. First, it goes to the Count Chain Assembly where the pulses are counted as N2. And
second, it is mixed with the 200 MHz reference on the Stop Interpolator assembly by a D-type
flip-flop. When a positive edge of the stop VCO occurs at the same time as a positive edge of the
200 MHz reference, the mixer sends a positive transition to the DAC/N@ assembly. This signal is
called STOP COINCIDENCE, and it stops the accumulation of the 200 MHz reference count (N@).
This coincidence pulse gates off the output of the stop interpolator VCO (N2) and also sets the
LPROC line low, signaling the microprocessor that the measurement has been completed.

8-84. The Equation

8-85. The microprocessor now has the three variables N@, N1, and N2 to process the datainto a
meaningful result. N2 is subtracted from N1. This result is the net time error in terms of
=5.02 nanosecond periods. This cannot be added to N@ (5.00 nanosecond periods) without a

common denominator. To produce a common denominator, the N1-N2 is multiplied by 2Z

This factor ( %_,f% ) is the exact ratio between 5.00 nanoseconds and 5.0195763 (=5.02) nazr5160-
seconds. Now the two can be added to produce the number of 5.00 nanosecond periods
accumulated between the start and stop input pulses. To turn this number of counts into a unit
of time, it is multiplied by 5 X 10~9, since each count represents one period of the oscillator. This
result, which is the time interval in seconds, is then displayed and the sequence begins again.
The N@ count may be either positive or negative in value, because even though the start pulse
arrives before the stop pulse, the stop coincidence may occur before the start coincidence.
For this reason, the sign of N@ is also fed to the microprocessor.

8-86. Typical Instrument Operation

8-87. On power-up, the microprocessor checks the ROM’s, RAM’s, PLL’s, lights the front panel
indicators and all segments of all readouts. It then sets the 5370A in TI, SAMPLE SIZE 1, MEAN,
+T1 ONLY, and arms the counter. The 5370A remains in a wait loop until a start pulse arrives.

8-88. With aninputsignal, and for SAMPLE SIZE of 1; N@, N1, and N2 counts accumulate. When
the accumulation is complete, the DAC/Ng assembly signals the microprocessor (LPROC) to
process the data and display the information requested by the keyboard. The microprocessor
periodically examines the keyboard for any change in key selection.



Model 5370A

Service

%

_ i|v_ [ €——AVY130 U 0L
i

JON3AIONIOD

|

3sind \/
n_oalv<“
[}

)
|
i
|
1
|
do1s ™™
|
|

JON3AIONIOD 1HVIS »le N

S3ON3AIONI0D dO4S
® 1YVLS N3IML3E
JONIYI43Y ZHW 002

HOLVIOdY3ILNI
do1s

dOl1s
a3aAvi3a

357Nd dOLS

@N ION3H343Y
ZHW 00T

IN HOLYTOdYILNI
14vis

1HVIiS
a3AviI3a

3571Nd
14vV1s

Figure 8-5. Interpolator Timing Diagram
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8-89. For a SAMPLE SIZE >1, the microprocessor does not send data to the display until all
samples are complete. After each sample, the microprocessor performs an intermediate
computation, which takes approximately 330 microseconds, and stores the data into RAM.
Because the LPROC goes low for each intermediate computation, the microprocessor can count
these clocks for comparison to the number of samples programmed by the keyboard. The micro-
processor ends the measurement when the sample size is complete and performs the final
computation. The microprocessor then writes to the display RAMs the information requested by
the keyboard.

8-90. A1, A6 Power Supply Motherboard/Power Supply Control Assemblies

8-91. The Power Supply Motherboard/Power Supply Control Assemblies (A1, A6) supply all dc
power for the instrument, except for the Option 001 Oven Oscillator. The ac line voltage enters
through the Power Module (correct selection of line input voltage determined by Power Module
card) to the Power Transformer primary windings and to the instrument fan. The secondaries of
the power transformer are rectified and filtered and sent to the Power Relay. A separate trans-
former secondary supplies power to the Oven Oscillator Power Supply (A7) (Option 001).

8-92. When the front panel ON-STANDBY switch is activated, ac power is sent to the fan and
unregulated dc is sent to the Power Relay, enabling the four unregulated dc voltages to the
Power Supply Control Assembly (A6). The A6 assembly then converts the four unregulated dc
voltages +10V, +20V, -20V, and -10V (fused at the input) to +5V, +15V, =15V, and -5.2V for
distribution throughout the instrument. These voltages are supplied by four, separate linear
series-pass regulators which are referenced to a single +10.0V precision reference IC (A6US5).

8-93. A3 and A4 Input Assemblies

8-94. The input configuration consists of an Input Attenuator Assembly (A3) and an Input
Trigger Assembly (A4). These two assemblies contain the controls which determine the type of
coupling, the input impedance, the trigger slope and the trigger level. The trigger level and
the slope selection can be selected either manually by front panel controls or remotely by HP-IB.
The START and STOP signals are amplified and conditioned and then sent to the ARMING
assembly (A22) at the rate at which they are input to the machine.

8-95. A5 HP-IB Connector Assembly

8-96. The A5 Assembly provides the interconnection between A15 and the interface bus.
Switch S1 is used to select the address code for the instrument.

8-97. A8 Reference Frequency Buffer Assembly

8-98. The Reference Frequency Buffer Assembly (A8) receives 10 MHz from either of two
sources. The first source is the internal crystal time base. The second source is the EXTernal
frequency input (5 or 10 MHz) from the rear panel connector 6. Whichever 10 MHz signal is
selected is shaped and sent to four buffers and a signal monitor. The monitor is an LED and a one-
shot multivibrator triggered by the 10 MHz signal. When the LED indicator is on, the selected
source signal is present.

8-99. A9 Processor Assembly

8-100. The Processor Assembly (A9) contains the microprocessor, clock logic and driver
circuits, RAM and RAM Address Decode logic, and Address and Data Buffers. The Address Bus
contains 16 lines which can address up to 65K locations. They are one direction (out only). The
data bus contains 8 lines. These are bidirectional (Input and Output) to the A9 Assembly.
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8-101. The third bus is the control bus. The lines are mainly microprocessor inputs with the
exception of three. The R/W (Read/Write) line is an output to the RAMs. The VMA (Valid
Memory Address) line is used for decoding. And the BA (Bus Available) line used to tell
assemblies on the Address Bus, the bus is not being used by the microprocessor. The remaining
control lines enable the microprocessor to keep track of the status of the rest of the machine. For
example, these lines enable the machine to use the HP-IB and lets the microprocessor know
when a key is pressed or when a measurement has been completed. The RAM:s are used to store
data such as which key is active or the results of previous measurements.

8-102. The 10 MHz is present from the A8 Frequency Buffer Assembly to run the Micro-
processor Clock State Machine, which generates all necessary processor clocks.

8-103. A11 Display Interface Assembly

8-104. The Display Interface Assembly (A11) allows the microprocessor (A9) to communicate
with the display and keyboard. The A11 Assembly is connected directly to the machine’s internal
processor bus. All logic for decoding and driving, and the latch and RAM for the key data and
display data, respectively, are located on the A11 assembly. The RAMs store the previous mea-
surement result during the current measurement cycle. This data is sent to the Display/Control
Panel Assembly (A23).

8-105. A12 ROM Assembly

8-106. The ROM Assembly (A12) contains all the program routines (firmware) for the Micro-
processor. They contain all the instructions for the microprocessor to enable it to perform all
front panel functions.

8-107. A15 HP-IB interface Logic Assembly

8-108. The HP-IB Interface Logic Assembly (A15) serves as an interface between the 5370A and
an external controller via the HP Interface Bus. The A15 assembly consists of seven interface
registers (which are used by the microprocessor for interpreting commands and data, sending
status, sending data, interpreting interrupts, etc.), two command decoding ROMs, and source
and acceptor handshake circuitry.

8-109. A16 Arming Interface Assembly

8-110. The Arming Interface Assembly (A16) contains the Address Decoder, Input/Output
Registers, and Selector/Multiplexers needed for control interface between the Arming
Assembly (A22), DAC/N@ Assembly (A18), and the Processor Assembly (A9).

8-111. A17 Count Chain Assembly

8-112. The Count Chain Assembly (A17) accumulates (counts) the N1 signal (Start Interpolator
VCO output between the start input pulse and the VCO and 200 MHz reference coincidence),
the N2 count (Stop Interpolator VCO output between the stop input pulse and the VCO and
200 MHz reference coincidence), and N@ (200 MHz reference burst between N1 and N2). Other
inputs to the A17 Assembly are LPROC from the DAC/N@ Logic Assembly (A18) which indicates
both Interpolators (A19, A20) have completed a measurement cycle; and the Sign input also from
the DAC/N@ Logic Assembly, indicating a start coincidence first (sign is High) or stop coincidence
first (sign is Low).

8-113. N1 and N2 counts enter a subtractor where the result is N1-N2. This count then enters a
shift and add block where it is effectively multiplied by 257 giving the result 257:(N1-N2). This
number along with N@ and the sign enter a multiplexer where it is then output to the processor
(A9) via the data bus.
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8-114. A18 DAC/NS Logic Assembly

8-115. Between the time of the Start Coincidence and the Stop Coincidence, the 200 MHz
reference frequency, from the 200 MHz Multiplier Assembly (A21), is gated to the Count Chain
Assembly by the A18 assembly. This 200 MHz burst is sent to the Count Chain Assembly as the Ng
count. The DAC/N@ Logic Assembly also keeps track of which coincidence occurred first. This
allows the DAC/N@ Logic Assembly to assign a positive (Start Coincidence first) or a negative
(Stop Coincidence first) sign to the Time Interval.

8-116. The DAC/N@ Assembly tells the processor, via the Count Chain board (A17), when the
measurement has been completed (both Start and Stop Coincidences occurred). The DAC/Ng
Logic Assembly contains the logic which allows the START and STOP input LEVEL control to be
program set remotely via the HP-1B or to be monitored and displayed in DC volts. It also contains
the logic which allows the input slopes to be remotely programmed.

8-117. The Lock Fix output from the DAC/N@ Logic Assembly to the Interpolator Assemblies
(A19, A20) is active on power-up. When active, it gives the phase detectors on the Interpolators
an indication that the VCO frequency is high. As aresult, the VCO frequency is pulled low. When
Lock Fix goes inactive, it releases the phase detectors which then lock the VCOs to the correct
frequency. This is performed to insure that the VCOs lock to the correct sideband of the
200 MHz reference when the instrument is first turned on.

8-118. A19 and A20 Interpolator Assemblies

8-119. The two interpolators (A19 Start Interplator, A20 Stop Interpolator) are exactly the same.
For this reason, only the START Interpolator will be discussed. The Interpolators are basically
phase changeable, oscillation interruptible, phase-lock-loop oscillators.

8-120. The START and STOP output triggers from the Arming Assembly (A22) are input to the
START (A19) and STOP (A20) Interpolators, respectively. When an input trigger arrives, it goes to
two delayed one-shot flip-flops and to the enable of the coincidence output gate. The VCO is
inhibited from oscillating for about 10 nanoseconds after the arrival of the input trigger after
which it is allowed to oscillate in a normal condition, but phase coherent to the trigger, and at its
normal frequency of 199.2218 MHz, as controlled by the VCO tuning voltage. The VCO output s
then passed to the counters on the Count Chain Assembly (A17) through the output gate.

8-121. Atthe same time, the coincidence flip-flop is held in the set condition for about 35 nano-
seconds after the arrival of the input trigger, after which the set enable goes inactive. During this
35 nanoseconds, the Q output of the coincidence flip-flop goes low which disables the gated
coincidence output and breaks the feedback loop to the Frequency-Phase detector. Also
during the 35 nanoseconds, the Q output of the coincidence flip-flop is high which holds the
+256 divider in reset and enables the N1 output gate.

8-122. After the 35 nanosecond delay, the coincidence flip-flop is released from the set con-
dition. With the next low to high output from the Mixer/Synchronizer, which signifies a phase
coincidence of the 200 MHz reference and the VCO, a low is clocked to the Qand a hightothe Q
outputs of the coincidence flip-flop. This sends a phase coincident signal to the DAC/N@ Logic
Assembly (A18), enables the divided VCO and the Mixer reference to the Frequency/Phase
detector, which then allows the VCO to be frequency corrected if needed, releases the reset on
the VCO divider, and disables the gated N1 output.

8-123. The counter now has an N1 count in the Count Chain Assembly (A17), and a START
COINCIDENCE signal in the DAC/N#@ Logic Assembly (A18). The same operation is performed in
the Stop Interpolator (A20) which gives an N2 count in the Count Chain Assembly and a STOP
COINCIDENCE signal in the DAC/N@ Logic Assembly.
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8-124. A21 200 MHz Multiplier Assembly

8-125. The 200 MHz Multiplier Assembly (A21) multiplies the 10 MHz input to 200 MHz. This is
accomplished by two cascaded multipliers (X5 and X4) and filter stages. The 200 MHz is then
buffered, sent to the interpolators (A19, A20), and phase adjusted and sent to the DAC Assembly
(A18). There is also a separate voltage comparator circuit which compares each VCO tuning
voltage from the two interpolators with fixed reference voltages. When either VCO tuning
voltage is outside designed limits, a signal is sent to the A17 Count Chain Assembly where it is
latched as a status bit.

8-126. A22 Arming Assembly

8-127. The arming assembly is responsible for gating the input START and STOP signals to the
Start (A19) and Stop (A20) Interpolator Assemblies. This gating can be controlled either internally,
externally, or remotely. The Arming Assembly is also responsible for driving the START, STOP,
and EXT trigger lights on the front panel, sending a START and a STOP EVENT signal coincident
with the START and STOP gate opening to the rear panel jacks J4 and J5, and for partially counting
the number of STOP EVENTS ignored in the case of EXT ARM/EXT HOLDOFF or frequency or
period gate times.

8-128. In normal operation, the Arming Assembly gates one input signal to each interpolator
board. Further input signals are then held off from passing to the interpolators by the processor
until the processor is ready for the next sample of input signals.

8-129. The operation is basically the same when using an EXT ARMing input signal. The EXT
ARM signal is applied to the machine via J1 on the front panel. Front panel controls allow the
operator to select triggering on either the positive or the negative siope. A level control selects
the voltage where triggering occurs. :

8-130. A23 Display/Control Panel Assembly

8-131. The Display/Control Panel Assembly (A23) contains the seven-segment LED displays, the
LED annunciators, and the keyboard.

8-132. A69 10 MHz Oscillator Assembly

8-133. Thestandard A69 Assembly is a room temperature 10 MHz crystal oscillator. It consists of
a crystal controlled oscillator stage and an output buffer stage. The 10 MHz output is sent to the
A8 Reference Frequency Buffer Assembly. An Optional (Option 001) 10 MHz Oscillator is
available. This is an oven temperature controlled crystal oscillator with higher stability. Included
with this option is the Oven Oscillator Power Supply Assembly (A7) which provides unregulated
+25 volts to power the oven and regulated +11 volts and +12 volts to power the oven controller
and oscillator amplifier, respectively.

8-134. DETAILED THEORY

8-135. The detailed theory of operation is provided in the following paragraphs and listed in
numerical order according to assembly number. Each assembly theory refers to its associated
schematic diagram located at the end of this section.

8-136. A3 Input Attenuator

8-137. The Input Attenuator consists of two identical input channels. The channels are
completely separate with each channel having ac or dc coupling, an attenuator network,
selectable 5002 or 1 M) impedance, level control, slope selection, and high frequency amplifier.

Service

8-35



Model
Service

8-36

5370A

8-138. The circuit theory describes only START channel, since STOP channel is analogous. The
signal entering J2 is sent directly through S1 or through coupling capacitor C1, which blocks the
signal’s dc component. S4 selects R3 for 50} input impedance and R4 and R5 for 1 MQ input
impedance. When $3 is in the START COM position and S4 in set to 500, the two channels are
connected together and R1 maintains the 500 input for each channel. In SEP, the inputs are
isolated from each other, R1 is bypassed, and the impedance switches can be set separately.
S5 switch passes the signal directly in +1 or attenuates the signal by 10, in +10, through divider
network R4 and R5.

8-139. The conditioned signal is then routed to the amplifier U2 through one of two paths,
depending on the frequency. Frequencies below 10 MHz, including dc, pass through the FET
impedance converter (source follower). Higher frequencies are bypassed around the FET
through C9. The FET’s input is protected at low frequencies by R1, CR1, and CR2. The amplifier
U2 has differential inputs and outputs and has a gain (single ended) of about 3. One input accepts
the signal and the other accepts the dc level (-1.3V to +0.5V) from the front panel LEVEL pot
(via A4U4). The amplifier is biased by five current sources: Q3, Q4, R44,R51, and R56. R44 adjusts
the amplifier bias.

8-140. The counter may be triggered on either slope of the input signal. The SLOPE switch, S8,
determines this by controlling the output polarities of U2. If S8 is placed to +, the outputs of U2
are 180° out of phase with their respective inputs. When $8 is placed to -, the outputs of U2 are in
phase with their respective inputs.

8-141. A4 Input Trigger

8-142. The Input Trigger Assembly provides additional amplification of the input signals before
they are sent to the Arming Assembly (A22). The differential output of A3 enters the board on
pin P1A(4) and P1A(7) and goes to the inputs of U2. R2 adjusts the trigger output of U2 for a
50% duty cycle with a sine wave input. The amplifier has a gain of about 3.5 and contains a
Schmitt trigger, which shapes the lower frequencies into fast-rise time square waves. R15, R21,
R28, R31, and R32 are current source resistors for U2, while R16 adjusts the bias.

8-143. The trigger output of U2(13) is a negative pulse about -0.7V in amplitude. The pulse width
depends on the input signal and on the setting of R2. Pulse amplitude is controlled by the trigger
current source at U2(14).

8-144. U3 is a buffer amplifier, which accepts dc levels from the front panel LEVEL control. R11
corrects for offset voltages in A3U2 when the slope switch position is changed. The output of U4
also connects to U2’s current source and turns off the amplifier when the signal level
exceeds +3.5V dc.

8-145. A6 Power Supply

8-146. The A1, A6 assemblies provide +5V, -5.2V, +15V, and -15V for distribution throughout
the 5370A. These four supplies are derived in a similar fashion. For this reason, only one of the
supplies (+5V) will be discussed.

8-147. The Power Transformer (T1) is connected to the AC supply whenever the 5370A is
connected to the line. This is done to provide power (from the 16V ac secondary winding) to the
Oscillator Oven Power Supply, A7 (which is supplied with Option 001), to maintain the crystal
oven at a constant temperature even though the 5370A is in the standby mode. The four
remaining secondaries are rectified, filtered and sent to relay K1 which, when energized by the

front panel power switch, connects the supplies with the Regulator Assembly A6 to be regulated
and distributed.
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8-148. The unregulated dc enters the A6 board, which is fused at each of the four inputs, and is
routed to the collector of the series pass transistor (all four series pass transistors are power
darlingtons). The +20V unregulated (used for the +15V supply) is sent to a precision regulator
(U5) which is the reference supply (10.0V) for the four controlling op amps U1, U2, U3, and U4.
The output is from the emitter of the series pass transistor. It is current limited by A6Q2 and R2.
In a normal state, Q2 is turned off. As the current through R2 increases, the voltage drop across
R2 increases. As the voltage drop approaches the bias voltage of A6Q2, A6Q2 starts to turn on.
When A6Q2 turns on, it pulls current away from the base of the power transistor turning it less on.

8-149. Diode CR2is a 6V zener used to clamp the +5V supply in case the power transistor shorts.
CR2 will withstand enough current to open the fuse F2. R7 and DS3 are a monitor to quickly show
if the supply is present. R13 is a base current limiter for the power darlington.

8-150. The controller is an op amp connected as a linear voltage comparator. The plus
(reference) input (U2 pin 3) is set at +5.05 volts by the resistor voltage divider of R12 and R14.
The minus (sense) input is connected to the output of the supply. As the supply varies, the output
U2(6) varies to hold the supply at +5.05V. The supply is slightly higher than 5.00V to compensate
for the voltage drop throughout the 5370A motherboard traces.

8-151. A7 Oven Oscillator Power Supply (Option 001)

8-152. The A7 assembly provides various voltages for operation of the optional crystal oven.
The 16V ac coming from T1, enters the board on pins P1(3, 4) and is rectified and filtered by bridge
rectifier CR1 and capacitor C2. This unregulated +25V first goes through 1.5A F1 to the crystal
oven circuit and second through isolation diode CR2 to two regulators. The first regulator is
zener diode CR3 with its current limit resistor R2. This produces +11V for the oven control
circuits. C3 improves transient response. The second regulator is U1. Its +12V output powers the
oscillator circuits. C4 and C5 provide additional filtering. The oven monitor circuit is made of
Q1, C1, and R1. The input signal at pin'4 (from A69) has a variable duty cycle with a frequency of
about 3 kHz. When the oven is cold, this signal has a long duty cycle. This long duty cycle allows
C1 to charge and turn on Q1 which activates the LOVEN line. As the oven warms toward
operating temperature, the duty cycle shortens. As the temperature reaches operating level, the
duty cycle is such that C1 can no longer bias Q1 on. At this point, Q1 turns off and the LOVEN line
is pulled high by the A17 assembly. R1 helps to turn off Q1. :

8-153. A8 Reference Frequency Buffer

8-154. The A8 Assembly buffers the reference frequency from either of the two inputs and
provides four outputs for instrument operation. The internal input (pin 14) is from the
A69 Oscillator assembly, the external input is from the rear panel J6. The selection is made by the
rear panel FREQ STD switch S3.

8-155. With the FREQ STD switch in INT position, CR2 is forward biased and U2A(5) is at ~0.7 volt
which is a low. This gives a low at U2A(2) and a high at U2A(3) which connects to U2C(12),
U3D(13), and U2B(11), U3C(11), respectively. With this, U2C and U3D are enabled allowing the
internal reference frequency to pass, and U3C and U2B are disabled inhibiting the external
reference frequency. If the switch S3 were in the EXT position, U2A(5) would be high and the
above state would be reversed allowing the external reference frequency to pass and the internal
reference frequency to be inhibited.

8-156. The internal frequency passes through high pass filter R21 and C26 to the input of
U6B(9, 10, 11). U6B is a buffer connected as a Schmitt trigger to convert the input 10 MHz sine
wave to a 10 MHz square wave. The square wave then passes through two stages (U6C and U6A)
of buffering to gate U2C. The resistors R22 (a through f) are tied to -5.2V to improve the rise
and fall times of the square wave.
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8-157. The external frequency passes through high pass filter R15 and C12 to the base of Q7.
Q7 is operated in the nonlinear range by bias components R14 and R13 to provide harmonics of
the external input. This allows an input of either 10 MHz or 5 MHz. The input signal and
harmonics are amplified and applied to tank circuit C15 and L2. This is a 10 MHz tank circuit
which shunts all harmonics except 10 MHz. The 10 MHz passes through coupling capacitor C11to
the base of Q9. The circuit of Q9 is the same as the circuit of Q7 with C22 and L4 as the 10 MHz
tank. The 10 MHz pass through C20. C21 and L3 form a third 10 MHz tank used to shunt any
unwanted harmonic to ground. The 10 MHz is then shaped by U5B and buffered by U5A and U5C
and output to gate U2B(9).

8-158. The gated output is sent to four circuits on the board. It enters a one-shot U1A and U1B
where it is monitored. LED DS1 remains lit as long as 10 MHz is present. The 10 MHz passes
through two buffers U4C and U3B and sent to the time base and auto zero, respectively. The
10 MHz is buffered by U3A and sent to U4B(11) and U4A(5). U4B buffers the 10 MHz and applies
it to differential amplifier Q4 and Q5. The output goes to a tapped tank circuit (L1, R5, C7 and C8)
and out to the rear panel jack J7. U4A buffers the 10 MHz which is then amplified by differential
amplifier Q1 and Q2 and translated to TTL levels by translator Q3.

8-159. A9 Microprocessor

8-160. The A9 Microprocessor (MPU) Assembly contains, in ROM, the operating algorithm of
the 5370A. This assembly controls the measurement cycle, performs numerical computations for
time interval measurements, and interfaces with many of the other assemblies. The A9 MPU
assembly uses the Motorola 6800 MPU (U18). The application in the 5370A is described in the
following paragraphs.

A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0
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Figure 8-6. U18 Expanded Block Diagram
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8-161. The 5370A uses U18 for control and computation purposes. An expanded block diagram
of U18 is shown in Figure 8-6. The 16-bit address bus allows the MPU to address up to 65K memory
locations. The data bus is 8 bits wide and is bidirectional. Data on the bus is read into the internal
MPU registers when the Read/Write control line (pin 34) is high. Data from internal registers
drives the data bus when the Read/Write control is low. All operations are synchronized to a
two-phase nonoverlapping 1.25 MHz clock, ¢1 and ¢2. Each instruction requires at least two
clock cycles for execution. The 5370A uses the following additional 6800 control lines:

1. RESET — This input is used to reset and start the MPU from a power-down condition,
resulting from a power failure or an initial start-up of the processor. If a positive edge is
detected on the input, this will signal the MPU to begin the reset sequence. This will start
execution of a routine to initialize the processor from its reset condition. All the higher
order address lines will be forced high. For the restart, the last two (FFFE, FFFF) locations
in memory will be used to load the program counter. During the restart routine, the
interrupt mask bit is set and must be reset before MPU can be interrupted by TRQ.

2. NONMASKABLE INTERRUPT (NMI) — A low-going edge on this input requests that a
nonmask-interrupt sequence be generated within the processor. As with the INTER-
RUPT REQUEST signal, the processor will complete the current instruction that is being
executed before it recognizes the NMI signal. The interrupt mask-bit in the Condition
Code Register has no effect on NMI. The Index Register, Program Counter, Accumu-
lators, and Condition Code Register are stored away on the stack. At the end of the cycle,
a 16-bit address will be loaded that points to a vectoring address which is located in
memory locations FFFC and FFFD. An address loaded at these locations causes the MPU
to branch to a nonmaskable interrupt routine in memory. NMI has a high impedance
pullup internal resistor, however, a 3 KQ external resistor to Vcc should be used for
wire-OR and optimum control in interrupts. Inputs IRQ and NMI are hardware interrupt
lines that are sampled during 2 and will start the interrupt routines on ¢1 following the
completion of an instruction.

3. INTERRUPT REQUEST (IRQ) — This level sensitive input requests that an interrupt
sequence be generated within the machine. The processor will wait until it completes the
current instruction that is being executed before it recognizes the request. At that time, if
the interruppt mask bit in the Condition Code Register is not set, the machine will begin
an interrupt request by setting the interrupt mask bit high so that no further interrupts
may occur. At the end of the cycle, a 16-bit address will be loaded that points to a
vectoring address which is located in memory locations FFF8 and FFF9. An address loaded
at these locations cause the MPU to branch to aninterrupt routine in memory. The HALT
line must be in the high state for interrupts to be recognized. The TRQ has a high
impedance internal pullup; however, a 3 KQ external resistor to Vcc should be used for
wire-OR and optimum control of interrupts.

4. Valid Memory Address (VMA) — This output indicates to peripheral devices that there
is a valid address on the address bus. In normal operation, this signal should be utilized
for enabling peripheral interfaces. This signal is not three-state. One standard TTL load
and 30 pF may be directly driven by this active high signal.

5. Read/Write (R/W) — This TTL compatible output signals the peripherals and memory
devices whether the MPU is in a Read (high) or Write (low) state. The normal standby
state of this signal is Read (high). Three-State Control going high will turn Read/Write to
the off (high impedance) state. Also, when the processor is halted, it will be in the off

. state. The output is capable of driving one standard TTL load and 130 pF.

8-162. The MPU (U18) is driven by a two-phase clock, ¢1at U18(3) and ¢2 at U18(37). As shown
in Figure 8-21, the two-phase clock is derived from the 1.25 MHz output from U13(5). This output
is fed through U20, U19, and U17A which is an asynchronous nonoverlap clock circuit. This
circuit is needed because the 6800 MPU requires nonoverlapping clocks. The NPN transistors
of U19 are used to pull the clock lines down and the PNP transistors of U19 are used to pull
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the clock lines up. These transistors are tied together and are driven by the outputs of U20(6, 11).
Their output, ¢1 and ¢2, is fed back through inverters U20A and U20C to the input of U20D
and U20B, respectively. Resistors R25, R27 in the top half of the circuit and R23, R20 in the
lower half of the circuit prevent ringing. This allows a guaranteed nonoverlapping clock
generation without the use of timing elements.

8-163. The address bus is from the MPU and is inverted by U12, U14, and U16. These drive the
address bus which goes off the board. They also drive RAM’s U10, U8, and U5. The data bus is
connected to the RAMs and drivers U1 and U2. These drivers are bidirectional. R1 and R2 are
pull-up resistors for the data bus.

8-164. There is a switch pack on the A9 assembly which contains seven (A through G) individual
single-throw, single-pole switches. Switch 1A (S1A) is the receiver enable, S1B is the transmit
enable, S1C enables the ROM (U3, not present in the 5370A at this time), S1D is used to disable the
RAM’s (U5, U8, and U10), S1E is a master disable for the data bus, STF and $1G are used to put an
instruction on the A9 data bus (clear B) which enables the 6800 MPU to freerun for
troubleshooting purposes.

8-165. A11 Display Interface

8-166. The A11assembly transfers data from the processor to the display, and from the keyboard
back to the processor. Both the keyboard and display operate using a timeshare technique.

8-167. Before information can be exchanged, the A11 assembly must be addressed. Address
decoding is done by U15, U16, U18A and B, U19, U21B, and U24C. U16(8) decodes the assembly
enable address. The four gates U15, U18A and B, and U21B then determine which register or
RAM receives the information. U18B(8) address enables registers U9 and U13. When they are
enabled, they output their data onto the microprocessor’s data bus. U9 contains the scan
information for the display and keyboard. U13 contains the code which tells the microprocessor
which key has been depressed. U15(8) address enables RAM U7. U7 stores annunciator and key-
board LED information. U10 and U12 are output drivers for the LEDs. U18A(6) address enables
RAMs U2 and U4. These RAM s store the segment information for the display readouts. U1, U3,
U6, and U8 are output drivers for the display segments. U2, U4, and U7 are location addressed
through multiplexer U11 by either counter U17 or by microprocessor address lines A@ through
A3. If the RAMs are to read out their data to the display, the location address is from U17. If the
RAM s are to write (store new data), the location address is from A@ through A3. U21B(8) enable
U11 to select the proper addressing.

8-168. U23 is a dual 4-bit binary counter which divides ¢2 by 256. The output at pin 3 goes
through gate U20B and clocks U17(10). U17’s binary coded output at pins 4, 5,and 8 drive decade
decoders U5 and U14. U5 and U14 decode the binary input and drive transistors Q1 through Q16.
Each of the 16 transistors drive a display digit and pushbutton column on the A23 assembly. The
output of U17 also drives RAMs U2, U4, and U7 through multiplexer U11.

8-169. U27A is a monostable flip-flop designed to toggle at 10 MHz. The output is buffered by
U25D and sentto the A22 assembly. U27B is a one-shot. When the scan clock is present at U27B(9),
the outputs at pins 5 and 12 are high and low, respectively. If the clock should ever stop, the
outputs change state. U27B(5) going to the low state, disables U26A and U26B. Their outputs at
pins 6 and 8 go high disabling decoders U5 and U14. This blanks the display preventing any digits
from being enabled when there is no clock. U27B(12) going high enables U25C. U25C(8) then
drives the CLOCK LOSS LED in the front panel display indicating to the user the loss of the
microprocessor clock.

8-170. A12 ROM

8-171. The A12 assembly contains all the microprocessor operating instructions. The voltages
needed by the assembly are -5.2V, +5.0V, and +12V. The +12V is supplied by U14 which is
connected to +15V.
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8-172. Except for the enable lines, all inputs and outputs of ROMs U1 through U8 are connected
in parallel. The enable lines are connected to one-of-eight address decoder U12. The address
location of the ROM is selected by processor address lines A@through A9. The particular ROM is
then selected by address lines A10, A11, and A12. The output of the ROM goes to buffers U9 and
U10. Buffers U9 and U10 are enabled by the NANDing of address lines A13, A14, and A15, and
control lines HEN, ¢2, and LVMA,

8-173. A15 HP-IB Interface

8-174. INTERFACE REGISTERS. There are seven interface registers on A15 which are used by
the A9 processor to communicate with the device controlling the HP interface bus. A register is
selected by the microprocessor when the microprocessor sends that particular register’s address.
This address is decoded by one-of-eight decoder U2. Decoder U2 is enabled by the NANDing of
address lines LA2 through LA8, LA13, LA14, HEN, and the ¢2 clock, all coming from the
A9 processor. A particular register is selected by decoding the two least-significant address lines
of the microprocessor, LA@ and LA1, in addition to the read/write line, LR/HW also from A9.
The following table shows which register is selected for each combination of the three inputs
to U2, provided U2 is enabled as previously described.

U2(1) U2(2) U2(3) U2 OUTPUT GOES LOW ENABLED REGISTER

0 0 0 U2(15) U13 STATE IN

1 0 0 U2(14) U8 COMMAND IN
0 1 0 U2(13) U10 INTERRUPT IN
1 1 0 U2(12) U28 DATA IN

0 0 1 u2(11) _—

1 0 1 U2(10) U11 CONTROL OUT
0 1 1 U2(9) U25 STATUS OUT

1 1 1 U2(8) . U22 DATA OUT

8-175. State In buffer U13 is read when the microprocessor wants to determine the state of the
interface. Listen flip-flop U19B, Talk flip-flop U16B, Serial Pole flip-flop U19A, Remote flip-flop
U16A, and Service Request flip-flop U1B are all buffered by U13. Buffer U13 is enabled by U2(15)
going low.

8-176. Command In register U8 is read by the microprocessor whenever an addressed
command or universal command is sent by the controller.

8-177. Interrupt In buffer U10 is read by the microprocessor in response to an interrupt. The
output of the interrupt buffer indicates why the A15 assembly generated the interrupt
(LIRQ low).

8-178. Data In register U28 stores programming codes which have been sent over the HP-1B by
the controller. Data In register U28 is clocked by Data flip-flop U6B. After one byte of ASCII
program data has been clocked into U28, an interrupt is generated by A15 and the micro-
processor reads U10 Interrupt In buffer to find out why the interrupt was generated. Since U10(9)
is low, the microprocessor knows that program data is ready to be read from U28. The micro-
processor then reads U28. If the byte completes a code (for example, the “5” of the code “SR5”),
the microprocessor executes the code and then continues executing the operating program. If
the byte does not complete a code, the microprocessor waits until the completed code has
been sent.

8-179. Control Out register U11 is used by the microprocessor to control the HP-IB board. For
example, in response to a front panel reset, the microprocessor returns the A15 to local control
by setting U11(5) low then high, which resets the remote flip-flop U16A. On power-up, U11(15)
is set low then high which resets Serial Poll flip-flop U19A, Talk flip-flop U16B, and Listen flip-
flop U19B. When measurement data is sent to the HP-1B, the microprocessor sets U11(2) low
which sets the EOI control line of the HP-I1B low after the final byte of the data message is sent
(i.e., after CR, LF).
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8-180. Status Out register U25 is used by the microprocessor to send a status byte to the
controller when the serial poll mode is ordered by the controller. The microprocessor sends
octal 120 (01010000) to indicate that it has pulled on SRQ (bit 7) and that a measurement has been
completed (bit 5).

8-181. Data Out register U22 is used by the microprocessor to output measurement data, one
byte at a time, to the HP-IB. U22 is clocked by the Address Decoder U2(7) and is enabled by
Serial Poll flip-flop UT9A(6) being set low (not serial poll mode).

8-182. COMMAND DECODING ROMs. Decoding ROMs U23 and U26 decode bytes sent
over the data lines of the HP-IB. The acceptor handshake operates when LATN (J1 pin 7) is low
(address information is being sent) or when the Listen flip-flop U19B(9) has been sent. Decoding
ROM U323 is enabled only during the acceptor handshake cycle. The outputs of the ROMs
generate interrupts, set or reset various control flags, and are read by the microprocessor via
Command In register U8.

8-183. During the acceptor handshake, U7C(12) goes low for one period of the ¢2 clock just
prior to the HDAC signal going high, thus enabling U23 (U26 is always enabled). The byte on the
data lines of the HP-IB appears at the inputs to U23 and U26. The ROM outputs change
accordingly.

8-184. If the Unlisten command is given, U26(1) goes low and U23(2) goes high to clock Listen
flip-flop U19B, causing it to be reset. If a talk address other than the 5370A’s talk address is sent,
U23(1) goes high to clock into the U16B Talk flip-flop the output of Address Comparator U35.
Since the 5370A talk address was not sent, U35(14) is low and the U16B Talk flip-flop is set low.
If the 5370A’s listen address is sent, U23(2) goes high to clock a high from U35(14) into Listen
flip-flop U19B.

8-185. Now that the 5370A is addressed to listen, the following occurs when program data is
sent. When program data appears at the inputs to ROM’s U23 and U26, U23(5) goes low to set the
Data flip-flop U6B. When U23(5) returns high, Data In register U28 is clocked and the data byte
is stored in U28. At the same time U23(5) goes low, U23(6) goes low which resets Interrupt flip-
flop U9B and causes LIRQ (the output of U12D) to go low and interrupt the microprocessor.
The microprocessor reads Interrupt In buffer U10, then determines that program data is in U28,
and reads U28. When U28 is read (U28 pin 1 goes low), the Data flip-flop U6B is reset in
preparation for the next byte.

8-186. Consider what occurs when an addressed command or universal command is sent by the
controller. If a command is sent, U23(4) goes low which set Command flip-flop U6A(4). When
U23(4) returns high, it clocks into Command In register U8, the decoded outputs from U28
as follows:

COMMAND U26(4) U26(5) U26(6) U19(9)

LLO (Local lockout) 0 0 0 1 I .

DCL (device clear) 1 0 0 1 Universal Commands
GTL (go to local) 0 0 1 0

SDC (selected device clear) 1 0 1 0} Addressed Commands
GET (group execute trigger) 0 1 1 0

8-187. At the same time that U23(4) goes low, U23(6) goes low. This sets Interrupt flip-flop U9B
and causes LIRQ to go low, which interrupts the microprocessor. The microprocessor reads
Interrupt In buffer U10, determines that a command code is in U8, and reads US. The
microprocessor determines which command was sent according to the table, and acts
accordingly.
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8-188. When the serial poll enable is sent, U26(2) goes high and U23(3) goes high to clock Serial
Poll flip-flop U19A to the high state. When the serial poll disable signal is sent U26(3) goes low
and U23(3) goes high to clock U19A to the low state.

8-189. ACCEPTOR HANDSHAKE. The acceptor handshake is enabled by U33A(2) low (LATN
control line of bus is low, indicating address information is being sent) or U33A(1) low (the 5370A
has been addressed to listen). When the talking device puts data on the HP-1B data bus and pulls
LDAYV low indicating data valid, the acceptor handshake causes HDAC to go high (indicating that
the data has been read into U28). After the data in U28 has been read by the microprocessor, the
acceptor handshake causes HRFD to go high, indicating that U28 has been read by the micro-
processor and that the microprocessor is ready to receive the next data byte.

8-190. A timing diagram of a typical acceptor handshake is shown here:
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The talker places a data byte on the eight data lines, and after allowing for settling, pulls LDAV
low to indicate to the listener (5370A in this case) that there is valid data on the data bus. The first
positive transition of the ¢2 clock after LDAV goes low, clocks a high into flip-flop U37A(5). This
causes the input to U37B(12) to go high. On the next clock, U37B(9) goes high and U37B(8) goes
low. U37B(9) high and U37A(5) high cause U7C(12) to go low enabling ROM U23. When ROM
U23 is enabled, Data flip-flop U6B(9) is set high and U30A(12) goes high (HRFD goes low) which
clocks the data into Data In register U28. At the same time, LIRQ goes low to interrupt the
microprocessor. The next ¢2 clock causes U37A(5) to return low, thus disabling U23. Since
U37A(5) is low and U37B(8) is low, HDAC goes high, indicating to the talking device that the
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data has been accepted (read into U28) and may be removed from the data lines. The talker then
removes the data from the bus and takes LDAV high to indicate that there is not valid data on the
bus. U37B(12) goes low when LDAYV goes high. On the next positive transition of ¢2, the low at the
input to U378 is clocked into the output, causing U37B(9) to go low and U378B(8) to go high. This
causes HDAC to return low. After the microprocessor reads the Interrupt In register U10 and
determines that data is stored in U28, the U28 Data In register is read by the microprocessor.
This causes the U6B data flag to be reset and also causes HRFD to go high, indicating that the Data
In register has been read and is ready for another data byte. The handshake process than repeats
as described.

8-191. SOURCE HANDSHAKE. The source handshake controls the LDAV control line of the
HP-IB in response to the state of the HDAC and HRFD control lines which are controlled by the
acceptor handshake circuitry in the listening device. When the 5370A operating program finishes
a measurement, the microprocessor reads State In buffer U13 to see if the counter has been
addressed to talk, the microprocessor reads Interrupt In buffer U10 to determine the state of
Data Ready flip-flop U9A. If U9A(5) is high, then the previous data byte has been accepted by the
listener and a new data byte may be written into Data Out register U22. When a data byte has
been written into U22, U9A(5) is reset low and the source handshake logic sets LDAV low, two
$2 periods later. When the listener sets HDAC high, U9A(5) goes high on the next positive
transition of the ¢2 clock. Since the listener has accepted the data, a new data byte is written into
U22. However, LDAV will not go low again until the listener sets HRFD high to indicate that it is
ready for more data. Data Out register U22 is always enabled if the Serial Poll flip-flop U19A is
set low. The output data bus drivers U29, 31, 32, and the source handshake circuits however, are
only enabled in Talk mode and LATN set high.

8-192. A timing diagram of a typical source handshake is shown here:

Write into U22
Write data (HRFD still low. Listener Write 3rd byte
into U21 not ready for more data.) into U22
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Since U9A(5) is high, the microprocessor clocks data into U22. This clock also resets U9A(5) low.
U9A(5) going low causes the input to flip-flop U27B to go low, and U27B’s output goes low on the
next ¢2 clock positive transition. Since U27B(9) is low and HRFD is high, the input to flip-flop
U27A(2) goes high and the U27A(5) output goes high on the next clock. When U27A(5) goes high,
LDAYV at U33B(6) goes low. Sometime later the listener sets HDAC high to indicate that the data
has been accepted. HDAC going high causes the U37B(12) flip-flop input to go high and the
U27B(9) output goes high on the next clock positive transition. Since U27B(9) is high and U27A(5)
is high, U12(6) goes high and sets the Data Ready flip-flop U9A(5) high. When U9A(5) goes high,
U27A(2) input goes low and causes the U27A(5) flip-flop output to go low on the next clock. This
causes LDAV to return high. After LDAV goes high, the listener resets HDAC low in preparation
for the next handshake cycle. Since U9A(5) is high, the microprocessor writes the second data
byte into U22. U22(11) going high resets U9A(5) to a low which sets the U27B(9) flip-flop output
low. However, the source handshake logic cannot indicate the presence of the second data byte
(by pulling LDAV low) until the listener sets HRFD high. When HRFD finally goes high, the output
of U27A(5) goes high on the first clock after HRFD goes high. U27A(5) going high sets LDAV
low. When the listener senses LDAV low, it sets HRFD low and the process continues as pre-
viously described.

8-193. A16 Arming Interface

8-194. The A16 assembly contains the address decoder, input/output registers and selector-
multiplexers needed for control interface between the A22 Arming assembly and the A9
Processor assembly.

8-195. The upper 13 (out of 17) bits of the event counter are made of U20, U22, U18, and U13B.
The first four are on the A22 assembly. The overrange bit U13B(9) is used by the microprocessor
to keep track of the total count. The remaining count data (first 12 bits) goes to multiplexers
U19 and U17. This data is then output to the microprocessor data bus as determined by the
multiplexer select pins 1 and 15. Program clocking data is sent over the microprocessor data bus
and written into storage registers U2, U7, U3, U9, U5, and U11. U6, U4, and U8A and B decode the
assembly address and U12 and U14 decode the write and read clocks, respectively.

8-196. U12 generates the write clocks for the six registers U2, U7, U3, U9, U5, and U11. U12 also
generates clocks for the DAC on the A8 assembly. When the processor needs to communicate
with the A22 Arming assembly, bytes of data are placed on data lines LD@—LD7. Following this,
the A16 assembly is addressed, and U12 generates the clocks needed to latch the information into
the registers (U2, U7, U3, U9, U5, U11). This information is now latched on the register’s outputs
and sent to the Arming board.

8-197. Multiplexers U19, U17, U21, and U15 are used to send data from the assembly back to
the microprocessor. Data, such as the lower 12 bits of the Event counter and 1/0 flags, is present
on the inputs of these four multiplexers. The read address decoder U14 generates the clocks
necessary to enable the four multiplexers which then pass the data onto the microprocessor
data bus. The data enabled through is selected by address line LA@. For example, consider what
must happen to place the event counter data onto the data bus. First, address line LA@ goes low,
selecting the “1” inputs (U19(1), U17(1)). At the same time, U14(13) goes low to enable the outputs
of U19 and U17. This places the eight lower order bits (1 byte) of the event counter onto the bus.
The microprocessor then latches this byte and addresses the multiplexers for the second byte by
placing LA@ high (this selects the data at the multiplexers @ input) and U14(3) low to enable the
data onto the data bus.

8-198. U16A and B and U10B generate an Interrupt Request whenever the Manual Arm or
Return-To-Local buttons on the front panel are pressed. When an Interrupt Request is generated
in the instrument, the microprocessor addresses each assembly to determine which assembly
generated the request. Consider what happens when the A16 assembly generates an Interrupt
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Request. When either the Manual Arm or Return-To-Local button is depressed, U18C(8) clocks
a low to U16A(4) which sets U16A(5) high. This high goes to multiplexer U15(14). It also causes
U10B(6) to go low generating an LIRQ. When the microprocessor sees the LIRQ, it addresses the
assemblies until it finds the assembly which sent the interrupt. In the case of the A16 assembly,
the microprocessor addresses address decoder U14(9) which causes two things to happen.
First, it sets U16B(10) and clocks U16A(3) thereby resetting the Interrupt Request, and second,
multiplexers U21(15) and U15(15) are enabled to output onto the data bus. When the micro-
processor reads the data byte, the IRQ bit (bit 8) at U15(12) is set, indicating to the microprocessor
that the A16 assembly generated the interrupt. The data byte also indicates why the interrupt
was generated. In this case, bit 2 (Manual Arm) or bit 3 (Return-To-Local) would have been set.

8-199. The Sample Rate (SR), as determined by the front panel SR control, is monitored by the
microprocessor through comparator U1D. During a measurement routine, a low is written into
U9(12). This corresponds to a high at U9(10) and a low at U10C(8). The low at U10C(8) turns on
CR1 and holds C4 at a discharged state. At the end of the measurement, a high is written into
U9(10) which corresponds to a high at U10C(8). This high at U10C(8) turn CR1 off and allows C4
to charge. The rate at which C4 charges is determined by the setting of the SR control on the front
panel. While C4is charging, the microprocessor is continually monitoring the output of U1D(13)
for a low, through multiplexer U15(4). When U1D(13) does go low, the SR period has been
reached and the microprocessor initiates the next measurement cycle. R7 prevents U1D from
oscillating and combination R8 and R15A translate the ECL output to TTL for U15.

8-200. A17 Count Chain

8-201. The A17 assembly contains count chains, adders, and output selector-multiplexers for
three 200 MHz signals N@, N1, and N2. The count chains accumulate N@, N1, and N2 counts. The
adders subtract the N2 count from the N1 count and multiply this difference by 257. The
multiplexers control the transfer of the count data from the assembly to the microprocessor
data bus.

8-202. N1 enters the assembly and is buffered by U31B and input to high-speed counters U27
and U24. Their binary output is translated from ECL to TTL by U21A, C, D, and U20A and inputto
adder U18 and counter U19. U19 and U16B complete the 9-bit N1 count chain. Their outputs are
input to adders U13 and U10. N2 enters the assembly and is buffered by U31C and input to ECL
counters U28 and U25. Their binary output is inverted and translated to TTL by U218, U22D,
and C, and U20C and input to adder U18 and counter U17. U17 and U16A complete the 9-bit
N2 count chain. Their outputs are inverted and input to adders U13 and U10. N1 and N2 are added
together by U18, U13, and U10. However, because N2 is inverted (1’s complement), it is
effectively subtracted from N1 by the adders. The result (N1-N2) is a 9-bit binary number plus its
sign. The lower eight bits (U18 and U13) connect to the A inputs of adders U15 and U7 and to
multiplexers U12 and U8. The ninth bit is input to the lowest order B input at U15(6). The
remaining seven B inputs are jumpered together and connect to the sign of quantity N1-N2
coming from U10(1). The sign also connects to multiplexer U9(5).The configuration of adders
U15 and U7 effectively multiply the quantity N1-N2 by 257 to yield 257-(N1-N2). This binary
number is then output to the microprocessor data bus through multiplexers U12 and US.

8-203. N@ enters the assembly at P1B(6) and is buffered by U31A and input to high-speed
counters U29 and U26. Their binary outputs are translated from ECL to TTL by U22A and B,
U23D and U20D and input to multiplexer U6. The fourth bit of N@ is input to U4(10) as the clock
for the remaining 13-bit counter U4, U3, U2, and U1B. The binary output is transferred to the
microprocessor data bus through multiplexers U6, U5, and U9. U1A is connected as an R-S flip-
flop and used to detect an out-of-lock condition of the VCOs on the A19 and A20 Interpolator
Assembilies.
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8-204. A18 DAC/NS Logic

8-205. The DAC/N@ Logic Assembly contains two individual circuits. The first is the DAC
portion. This is shown on the left side of Figure 8-28. The second is N@ Logic portion. This is shown
on the right side of Figure 8-28. For this reason, the theory is in two parts; the first part discussing
the DAC and the second discussing the Ng logic.

8-206. DAC. The DAC contains the circuitry to convert digital information into an analog
voltage for remote trigger level programming. Digital information for the DAC comes from two
places. The first place is the A9 Processor Assembly. This is the DAC data inforration from the
eight data lines (P1A pins 1 through 8). The second place is the A16 Arming Interface Assembly.
This is the DAC control information which controls the DAC operation (P1A pins 3, 4, 5, 7). U2
and U5 are the storage latches for the START DAC. U3 and U6 are the storage latches for the
STOP DAC. U4 and U7 are the storage latches for the DAC control data. U1 is the Status Out
latch used to store the present status of the DACs for use by the microprocessor. U8 and U9 are
8-bit DACs corresponding to 256 possible output levels. Their output is a current source which
is converted by U11 into a voltage. Relay K1 then passes this voltage to the front end.

8-207. The DAC can be used in two modes. Under local control, it is used as an analog-to-digital
converter (ADC); under remote control, it is used as a DAC. Therefore, it can be used to read or
set the trigger levels of the front end. When used as a DAC, K1 is closed and the voltage goes
directly to the front end. When used as an ADC, K1 is open and the output of the DAC is
compared with the trigger level voltage from the front end by comparators U12C and U12D. The
microprocessor ramps the DACs one-bit at a time until the comparator changes state. At that
point, the voltages compare within one-bit (10 mV). The range is +2.55V to -2.56V. The summing
of the minus voltage is done by Q1 and Q2. When Q7 is turned on, -2.56V is added to U8(4)
output. If U8 input is 0, the result is -2.56V. If U8 gets the largest input of hexadecimal
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FF (1171 1111), U8(4) output of +2.55V is summed with -2.56V to yield =10 mV. When Q1is off, and

there is a 0 at U8’s input, the output is OV. With hexadecimal FF at the input, the output
is +2.55V.,

8-209. N@. The purpose of the N@ portion is to determine which coincidence occurs first,
generate a 200 MHz burst N@, and inform the processor that the measurement has been
completed. U19A tells the processor which coincidence occurs first. If the START coincidence
occurs first, UT9A(10) is high. When the STOP coincidence occurs at UT9A(1), the high at pin 10
is clocked to the output at pin 15 indicating the START coincidence came first. If the STOP
coincidence comes first, a low from U19A(10) is clocked to the output U19A(15).

8-210. U15 buffers the 200 MHz time base for use by U17 as a clock, and as the clock for the N@
counting circuits on the A17 assembly. U17, U18, and U16 operate as an exclusive OR. Their
function is to allow the 200 MHz (N@) to pass through U16C between START and STOP coin-
cidences regardless of which came first. The following is a description of this exclusive OR
function assuming the START coincidence occurs first. In the waiting condition, U17A(7) and
U17B(10) are low. Their Q and Q outputs are low and high, respectively. Following this to U16B,
pin 7 is low, pin 6 is high, and pin 3 is low. U16A pin 4 is high, pin 5 is low, and pin 2 is low. U16D
pins 12 and 13 are low, and pin 15 is high preventing the 200 MHz from passing through U16C.
At the same time, U18A pins 4 and 5 are low, and pin 2is high holding U19B in the reset condition
with Q high and Q low. U18A pins7 and 6 are high, and pin 3 is low. When the START coincidence
arrives, U17A(7) goes high. This high is clocked through, making U17A Q high and Q low. This
causes U18A(2) to go low, no longer holding U19B in reset. U16B(3) goes low, U16A(2) goes high,
and U16C(10) goes low enabling the 200 MHz to pass through.

8-211.  When the STOP coincidence arrives, U17B(10) goes high. This high is clocked through
making U17B Q high and Q low. This causes U16A(2) to go low and U16D(15) to go high, stopping
the 200 MHz clock through U16C. It also causes U18B(3) to go high placing U198 in the set
condition. In this set condition, U19B goes low signaling the microprocessor that the measure-
ment process has been completed.
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8-212. A19/A20 Interpolators

8-213. The purpose of the interpolator boards is to provide the N1 counts for the start channel
and the N2 counts for the stop channel. These counts are combined with the N@ counts in a
mathematical equation that equals the time interval of the input signal. The N@ counts are gated
with the “coincidence” pulses which are also generated on the start and stop interpoator boards
when the phase of the startable oscillator equals that of the reference oscillator. The overall block
diagram theory describes how these signals combine to form a time interval measurement.

8-214. Since the start and stop interpolators are identical circuits, the text discribes the circuit
operation in terms of the start interpolator only. The board contains a restartable oscillator
that is phase locked to the negative edge of the start pulse. It is this oscillator that produces the
N1 counts. The oscillator is stable to the stability specifications of the 10 MHz internal standard.
This is done by multiplying the standard up to 200 MHz on the A21 board and then usingitasa
reference frequency for the phase-lock-loop (PLL) on the A19 board. The PLL controls the
stability of the restartable oscillator, which is actually a VCO. The N1 pulses are produced during
the time between the negative edge of the start pulse and when phase coincidence occurs
between the oscillator and the 200 MHz reference.

8-215. Because of the unusual operation of this circuit, the theory will be presented in aseries of
building block relating to simplified diagrams of the circuit. The schematic details are described
at the end of this presentation.

8-216. THE PHASE-LOCK-LOOP. It is a common technique to control an oscillator’s fre-
quency by phase locking it to a standard reference signal. The following diagram shows the
simplest example of locking an oscillator to a reference of the same frequency. In this loop, the
phase detector monitors the phase difference between the two oscillators and generates a
correction signal proportional to the difference. This signal is then filtered and used to change
the frequency of the voltage controlled oscillator (VCO). For this type of loop, regardless of the
initial phase of the VCO, the ultimate phase of the VCO is totally predictable: it will eventually be
in phase with the reference. In other words, the very mechanism which allows the frequency to
be controlled destroys the initial phase relationship. The 5370A requires that the VCO be phase
related to the start signal.

VOLTAGE § CORRECTION
»| CONTROL > P SIGNAL
0sC
‘ DET
REF f,
0sC
LOOP
RESPONSE |
CONTROL

A Simple Phase-Lock-Loop
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8-217. THE STARTABLE OSCILLATOR. There is a class of oscillators called startable oscillators
which, at a given signal, begins to oscillate at a predictable phase and at a preset frequency. A
simple example is as follows:

—————
{ DELAY Ty }
INPUT D ) FEEDBACK C
N N :
INPUT A ) V4 OUTPUT B
INPUT A
OUTPUT B

A [

A Simple Startable Oscillator With Input and Output Signals

8-218. Inthe oscillator, input A is initially high, feedback signal Cis, therefore, low as is input D.
The condition is stable. At a given signal, input A makes a HI-LO transition. This causes C to go
high, and later D to go high. This, in turn, causes C to go low, and later D to go low. The condition
is never stable and oscillation will continue whose half-period is equal to the external delay plus
the gate propagation delay. This oscillation will be in phase with the external signal which makes
the HI-LO transition of A. The frequency of oscillation, however, is determined only by circuit
parameters which may vary with temperature and other environmental factors.

8-219. Since phase is simply the integration of frequency, it is therefore impossible to maintain
the initial phase information indefinitely if the frequency cannot be made precise (relative to a
frequency standard for example); because any frequency error, however small, will eventually
accumualte through integration to give large phase errors. It is, of course, possible to make such
an oscillator into aVCO by inserting a voltage controlled delay (such as a varactor diode) and lock
the oscillator to the reference signal by a typical phase-lock-loop. Now the frequency can be
made very precise. Unfortunately, this defeats the whole purpose of the startability of the
oscillator since the loop will eventually force the oscillator to oscillate at a fixed phase which has
no relation to the initial phase generated by the oscillator start signal.

8-220. The 5370A overcomes this dilemma of not being able to obtain simultaneously lockable
frequency and indefinite initial phase preservation. The technique uses:

1. A startable oscillator whose frequency can be locked to a given reference frequency
standard while maintaining indefinitely its initial phase with predetermined precision.

2. A method of phase-locking which maintains indefinitely the initial phase relationship
between the reference oscillator signal and the oscillator being locked.
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8-221. IMPLEMENTING THE TECHNIQUE. The A19 Interpolator Assembly uses an oscillator
that oscillates with a period of 5.02 ns. This signal is locked to a reference signal of 200 MHz (5 ns
period). The two frequencies are therefore locked by the ratio of 100:100.4. Under quiescent
conditions, the operation is that of an ordinary synthesizer phase-lock-loop which generates a
signal whose period of oscillation is 5.02 ns from a reference oscillator whose periodis 5.00ns. The
VCO of this loop, however, is a startable oscillator. More accurately, it is a restartable oscillator
in the sense that its oscillation can be momentarily stopped and then resumed at a constant phase
with respect to a given ““start” signal to the VCO. The phase-lock-loop, meanwhile, undergoes a
change so that instead of pulling the VCO back to its original phase, it locks the VCO to the

reference at the new phase which is maintained indefinitely to a precision of +1/256 of the
period.

8-222.  PRINCIPLE OF OPERATION. The quiescent condition of the loop can be represented
by the following block diagram. The VCO is a startable oscillator consisting of an inverting
gate and external delay. The input A to the gate is low and the oscillator runs at period T whichis

approximately twice the delay. The oscillation frequency is controlled by the varactor (5 ]
shunting the feedback signal.

8-223. A voltage across the varactor controls the capacitance which in turn controls the
frequency of the oscillator. The output of VCO o is fed to two channels:

a. To mixer Q generating a beat frequency with the reference oscillator. The output of

.. mixer o is a signal at the difference frequency fo-f where fg is 200 MHz and f is the
VCO frequency.

b. - To frequency scaler (or divider) o . The output of divider o is at frequency f/256.

8-224. The two signals at frequencies fo-f and f/256, respectively, are fed through inverting
gates 0 and o to the input of a phase detector @ The particular phase detector

monitors the LO-HI transitions of the two inputs and produces appropriate pulses at the output
which are proportional to the time differences of the LO-HI transitions. The detector output

pulses are filtered and integrated, producing a voltage signal to control the VCO frequency via
the varactor diode.

8-225. Under locked condition, the two signals DV and MX to the phase detector input are of
the same frequency and in phase. Hence, the VCO frequency (f) can be expressed by:

/256 = fo-f
fo
1.004

where fo = 200 MHz

orf=

Proof: f/256 = fo-f
f/256 + f = fg
f(1/256 + 1) =fg

f= __fo
1/256 + 1

f = f0/1.004
(1.003906249 =~ 1.004)

As long as the input A is held low, this locked condition remains. The operation is that of a typical
synthesizer loop.
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8-226. The next diagram shows the block form of the interpolating phase-lock-loop. An input
pulse sets lockout flip-flop 0 The time difference r of the arrival of Q and Q to oscillator
inhibit gate o generates at pulse of duration 7 which stops the oscillation of VCO 0 within

Y

PHASE
DETECTOR

[@]]

L (7 is designed to be longer than T/2). After 7, the inhibit signal is removed and the oscillation
2

once again commences, but now in phase with the removal of the inhibit, which in turn is
precisely 7 in time after the input. Therefore, the phase of the new oscillation is directly related to
the time of arrival of the input and is independent of the phase of the oscillation prior to the input
arrival. The goal is, of course, to maintain this new phase while still frequency locked to the
reference.
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8-227. The new phase of the oscillator is immediately translated to a new phase of the beat
frequency through the mixer. But this new phase is momentarily withheld from the phase
detector through the signal S, which goes high as gate senses the arrival of the input
through Q of lockout flip-flop o The signal S causes both DV and MX to go low, disabling the
phase detector. The same signal also resets the divider o and holds it at 00.

8-228. Meanwhile, the new beat frequency signal from the mixer e reaches a natural LO-HI
transition, signifying that the VCO and the reference are phase coincident. This transition clocks
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the phase coincidence flip-flop Q to the low state (Q high). Through gate @ , signal S
goes low, allowing the divider to start counting from 6 to 1, 2, ..., etc. The other inputs to
gates ° and o are both low at this point since the divider had been reset and held at
reset, and also the mixer e has just made a LO-HI transition at Q (HI-LO at Q). The removal
of signal S causes both DV and MX to rise simultaneously. The phase detector, which always
monitors LO-HI transitions from both inputs, accepts this as a satisfactory phase-lock condition
and produces no significant correction pulses at its output and, therefore, does not cause any
frequency change of the VCO. From this point on, the loop acts precisely the same as the
quiescent condition before the input arrival. The mixer continues to produce the beat frequency
fo-f, the divider continues to generate the divided frequency /256, and the phase detector
continues to monitor these two signals and make small corrections to ensure that they are in
phase. Since the divider has been adjusted in phase with the new mixer output phase, phase
locking will continue at the new mixer phase. This insures that the VCO will continue to oscillate
at its new phase. Should the lock-out flip-flop be reset at this point, the VCO would not shift
phase nor would the quiescent lock condition be affected. However, if the lock-out flip-flop is
reset, the loop is ready for another input to change the phase of the VCO once again, if desired.
The output of the VCO can be obtained at gate 0 which suppresses all oscillations prior to
the arrival of the input and after the arrival of an external system reset.

8-229. This following explanation refers to the schematic diagram in Figure 8-29. The A19
and A20 assemblies are the same. For this reason, only the A19 (START) assembly is discussed.

8-230. The inputsignal from the A22 assembly enters the A19 board at P1A(1) and is input to the
first of two gates at U1(16). The inverted output is fed directly to the second gate U1(6). The non-
inverting output goes through a 10 ns delay, then into the second gate at U1(8). This generates a
10 ns pulse from U1(4), which enters U2(3), gets inverted, and then NORed with the feedback
through the delay line by gate B (which is internal to U2). The signal is then buffered and output at
U2(11) and U2(13). The signal from U2(13), at a frequency of approximately 199.22 MHz, is divided
by 256 by U3, U4, and U5. The output of U5(2) is approximately 780 kHz and is input to the
detector inhibit U10(4). The signal from U2(11) goes to mixer U7(13) and is mixed with the
200 MHz reference at U7(3). The output of the mixer U7(6) is the difference, or beat frequency,
between the 199.22 MHz and the 200 MHz reference. This difference is approximately 780 kHz.

8-231. The output of mixer U7(6) is used in two places. First, U13A(7, 5) synchronizes the signal
with the VCO (U2) output at UT3A(6). U13A(3) then goes to detector inhibit U19(7). And second,
UBA(7) synchronizes the signal with the VCO output for use as the check for coincidence flip-
flop U8B(11). U8B(14) enables U9B(11) to pass N1. U8B(15) resets the frequency divider U3, U4,
and U5; generates the coincidence signal through U9A(2, 3, 4); and enables the detector inhibit
U10(6, 5). U6 delays the input signal for about 35 ns. After this delay, U8B is ready for the next
positive clock transition from the mixer UBA. A transition will come within a 257/200 MHz period.
The output at U8B(15) is thereby removed on the first transition, enabling the inputs to the phase
detector U2, relocking the loop and allowing the counter to begin counting from zero. U10
employs feedback from U12(12, 3) which generates an extra pulse to guarantee parity of the
inputs during disabling. The outputs of U10 are wire ORed and input to the phase detector U12
which develops a phase error signal. The error signal is integrated and filtered and used to tune
the VCO.

8-232. There are two outputs on the Interpolator assembly. The coincidence output consists of
the NORed outputs of both the anticoincidence one-shot and the coincidence flip-flop by U9A.
The N1 count is the NORed outputs of the VCO and the coincidence flip-flop U8B(14).

8-233. A21 200 MHz Multiplier

8-234. The A21 assembly multiplies the 10 MHz crystal oscillator output to 200 MHz which is
used by the Interpolator assemblies and DAC/N@ assembly. There are two multiplier-amplifier-
filter networks. The first multiplies the 10 MHz by 5 to give 50 MHz. The second multiplies the
50 MHz by 4 to give 200 MHz. The 200 MHz is then buffered and output.
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8-235. The 10 MHz enters the assembly on pin P1B8. C41 and R44 are the termination load. The
signal is coupled to 10 MHz amplifer Q6 through C40. R43, R42, and R41 are the bias resistors
for Q6. L16 and C56 are tuned to 10 MHz and are the collector load. The amplified 10 MHz is
coupled through C50 to X5 multiplier Q8. Q8 generates harmonics of the 10 MHz. L15, C55, and
C54 comprise a tank tuned to 50 MHz. C54 is adjusted to peak the tank at 50 MHz. The 50 MHz is
coupled to amplifier Q7 through C49. Q7 amplifies the 50 MHz signal which is filtered three times
before the next amplifier stage. The first filter network is L14, C53, and C52. The signal is then
coupled through C48 to the second filter network; L13, C47, and C51. C42 couples the signal to
the third filter network which is L12, C36, and C46. The 50 MHz signal is coupled through C37 and
amplifier by Q5. The 50 MHz is filtered two more times before going to the X4 multiplier Q4. The
first filter is made of L9, C31, and C33. The second filter is made of L7, C26, and C28.

8-236. The 50 MHz is coupled through C21 to X4 multiplier Q4. Q4 generates harmonics of the
50 MHz and tuned circuit L6 and C20 resonates at the 200 MHz harmonic. The 200 MHz output of
Q4 is coupled through C21 to amplifier-filter circuit Q3, L5, and C18. This signal is coupled
through C15 to filter circuit L4 and C12. C16 then couples the 200 MHz to amplifier-filter Q2, L3,
and C10. The output is coupled through C7 to filter circuit L2 and C6. The 200 MHz signal is
coupled through C8 to the final amplifier-filter circuit Q1, L1, and C12.

8-237. The 200 MHz is then coupled through C1 to TP1. The signal at this point is a sine wave.
The following circuitry squares, isolates and buffers the 200 MHz signal. The signal passes through
R1 which limits the load on amplifier circuit Q1. The signal is limited in both polarities by CR1and
CR2 and applied to the input of Schmitt trigger U1B(9, 10, 11). The squared output at U1B(6, 7)
goes to three isolating buffers. UTA buffers the 200 MHz for the A19 assembly. U1C buffers the
200 MHz for the A20 assembly. U2 is a two stage buffer, phase-shifter network. U2B buffers the
200 MHz and outputs the signal (pins 6 and 7) to phase-shifter C22 an R16. This network allows
adjustment of the phase of the 200 MHz to compensate for lead-length variations between
instruments. The phase-adjusted signal is then buffered by U2A and output to the A18 assembly.

8-238. U3 and its associated circuitry comprise the Lock Status Detector. U3 is a quad com-
parator. U3D and B are used for the START VCO and U3A and C are used for the STOP VCO. The
incoming VCO signal is a dc level and should be between -10V and -3V. Levels outside this range
indicate an out-of-lock condition. R22 and R19 set the low limit of 10V at the input of U3D(10)
and A(6). R25 and R26 set the high limit of -3V at the input of U3B(5) and C(9). Filters R29-C29 and
R30-C30 ensure a pure dc level at the inputs of the comparators, preventing any false triggering.
The outputs are tied together and fiitered by R23-C23.

8-239. A22 Arming Assembly

8-240. The arming assembly is responsible for gating the input START and STOP signals to the
Start (A19) and Stop (A20) Interpolator assemblies. This gating can be controlled either internally,
externally, or remotely. The Arming assembly is also responsible for driving the START, STOP,
and EXT trigger lights on the front panel, sending a START and a STOP EVENT signal coincident
with the START and STOP gate opening to the rear panel jack J4 and ]5, and for partially counting
the number of STOP EVENTS ignored in the case of EXT ARM/EXT HOLDOFF or frequency or
period gate times. The detailed theory is divided into four sections according to their functions.
They are: 1) External Arm Input; 2) Trigger Light; 3) Arming Main Signal Path; and 4) Arming
Phase Detector.

8-241. EXTERNAL ARM INPUT. The External Arm Input signal comes from the front panel J1
and enters the assembly at j4. The signal is amplified by Q13 and input to comparator U29B(12).
U29B(16) is connected to the front panel External Input Trigger Level which allows the selection
of the dc trigger level. When the front panel level control is preset, U29B(16) is grounded. The
output of U29B(15) goes into U9B(9) where it is exclusive ORed with the front panel external
input slope switch. U9B(11) drives the trigger light circuitry. U9B(10) goes to U1A(4) and
generates the arm selection. UTA(5) is the LARMCT2 from A16J1. This signal controls the internal
or external arm condition. The external arm comes through U1A and is wire ORed with the
manual arm signal which comes from the microprocessor in respor-a to the pushing of the front
panel Manual Input button. The output of UTA(2) goes to U14B_ , and causes the arm signal
which arms the channels.

Service
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8-242. TRIGGER LIGHT. The trigger light circuitry is composed of three identical blocks, one
for each trigger light. For this reason, only the External Arm trigger light circuitry is discussed. The
HEXT signal comes from U9B(11) and enters U18A(4). U18A(5) is biased by the output of flip-flop
U22B(3). The output of U18A(2) goes to the D input of U22B(6). With the 10 Hz clock present
at U22B(9), the high at U22B(6) is clocked through to U22B(3). This signal is buffered by U30D
and sent to the front panel EXT TRIG annunciator. This signal is also fed back to the com-
parator U18A(5) making the output go low producing a toggle output at U30D(13).

8-243. MAIN SIGNAL PATH. The two input signals come from the A4 assembly. The START
signal goes to buffer U20B(16) and the STOP signal goes to buffer U19B(16). The inverted outputs
of these buffers go to dual comparator U13(11) and U13(5). The outputs of the comparator drive
the auto phase detector and the trigger light drivers. U13(3) provides the STOP EVENTS signal for
events counter U3A, U4B, and U2A and B. The noninverted outputs of U20B(11) and U19B(11) are
input to signal multiplexers U16(14) and U15(14). The multiplexers select either the internal
10 MHz signal used for calibration or the external START and STOP inputsignal. The multiplexers
also select which paths the START and STOP input signals will take. For example, if
HPTOGL/HCHECK goes high, U6D(13) enables U15B(12) and U16B(12) to pass the internal
10 MHz to the START and STOP arming circuits, respectively. The controlling of the signal paths
is dependent on the state of signals HSTASW and HSTOSW. If, for instance, both of these signals
are high, the START and STOP input signals pass straight through multiplexers U16 and U15,
respectively. And if both HSTASW and HSTOSW are low, the START and STOP signals are routed
through U15 and U16, respectively.

8-244. The main measurement signal comes out of U16(3) and U15(3), goes through adelay and
into the clock input of U17(13) and U21(13). The inverted outputs (U17 and U21 pin 4) are the
trigger signals to the A19 and A20 Interpolator assemblies, respectively. Outputs U16(1) and
U15(1) go to inverted inputs U20A(8) and U19A(8). U20A and U19A are inverting buffers. The
noninverted signal from U20A(2, 3) and U19A(2, 3) go to U25A(7), and U24B(14), respectively.
The arm signal arrives from U14B(14) through an ECL to EECL translator (Q9 and Q10) and is
labeled LARM. The LARM signal is wire ORed with the output U28(6) which is the arm signal
for #T.l. The ORed signal then enters U23A(7) and U25A(8); U23A and U25A are the gates that
allow the ARM to go through. The actual ARM pulse comes from U25A(2, 3) and is stored in
latch U26A and B. The ARM signal exits the latch at U26A(12, 13) and enters U17(3). The output
U17(6) is fedback into U24(16). In +T.1., the STOP channel cannot be armed until after the
START channel has had an event. The STOP channel works essentially the same as the
START channel.

8-245. U24B is functionally similar to U25A. U24B requires that the input from the STOP channel
multiplexer be in the low state and not in the external gate mode, or that the external gate be true
and an event from the START channel. The STOP channel cannot be armed until after the START
channel has had an event. The ARM signal from U24B(12, 13) is latched in U24A and U25B. The
output of this flip-flop U25B(12, 13) goes into U21(3). The STOP channel is not fedback into the
signal path. The START channel is fedback through a translator Q5 and Q6 into the set input of
U28(12) and to the reset inputs of flip-flops U26 and U24A and U25B.

8-246. Up to this point, the +T.I. ONLY arm has been discussed. The £T.I. arm comes from U28A
but it still goes through U25A just like the +T.1. arm. In £T.I., U23A arms the STOP channel instead
of U24B. The three inputs into U23A are: (1) the ARM signal from U28A(6) to U23A(7); (2) the
input into U23A(8) from the qualifier that tells whether itisin +T.l. ONLY or £T.1.; and (3) U23A(6)
input from the STOP channel qualifier. The output U23A(2, 3) enters the STOP channel flip-flop
U24A and U25B through U24A(8). The ARM flip-flop now is U28A. The D input, U28A(2), comes
from translator Q12 and Q11 and is the HARMEN signal from the processor (buffered by U9A).
Gates U27A and U27B select the signal. The START channel signal from U20A (4, 5), the +T.1. signal
U27B(16) and the “‘select Start Channel as ARM source’” signal (U27B(15)) is input to START
channel gate U27B. The inputs into U27A are the same except for the “select Stop Channel as
ARM source” signal. The START and STOP channel selection signals, LSTART and LSTOP, come
from translators U7A(7) and U7D(13), respectively. The EXTERNAL GATE signal comes from U14A.
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The positive-going edge arms the instrument, the negative-going edge arms the gate. The signal
out of UT4A(2) is translated by Q7 and Q8 and labeled LGATE. LGATE enables the STOP channel
to arm after the START channel. In actual operation, the EXTERNAL GATE or EXTERNAL
HOLDOFF mode is the leading edge of the EXTERNAL ARM signal. This signal comes in and
clocks U14B(11) which generates the arm signal going to U25A. This enables the START channel
signal to run through U25A which causes a START channel event. The signal out of the START
channel flip-flop U17(6) goes to U24B. The STOP channel signal cannot go through U24B until
U14A is clocked (at the trailing-edge of the external arm signal). Its output U14A(2) gets
translated by Q7and Q8 and goes to U24B.

8-247. The noninverted outputs of U17(6) and U21(6) go to ECL comparators UT1A(6) and
UT1A(12), respectively, and are translated to ECL. U11A(1) and U11B(14) go through translators
Q2 and Q4 for START and Q1 and Q3 for STOP, and then go to the back panel as STARTEVT OUT
and STOP EVT OUT. U11A(2) and U11B(15) go into inverted inputs U5A(5) and U5A(4),
respectively. U5A(2) signal is essentially a START but not STOP signal, i.e., there has been a
START channel event but not a STOP channel event. USA(2) goes to U4A(7). U4A enables the
counter and synchronizes the signal out of USA(2) with the LSTOPCH signal from U13(3). TP1 is
a pulse burst that is made up of the number of events that occurred between the START channel
opening and the START or the STOP channel event. U3A, U4B, U2B, and U2A make up the
EVENT counter.

8-248. ARMING PHASE DETECTOR. The Arming Phase Detector consists of 3 parts: 1) the phase
detector itself which is made up of U12A, U128, and U8A; 2) a flip-flop U8B which determines the
initial condition and; 3) U9C, an exclusive OR gate that acts as a selection device. The inputs to
the phase detector from U13(14) and U13(2) go to U12B(11) and U12A(6), respectively. The actual
detection is done at U12A and U12B. The signal from U12B(14) goes to UBA(7) and the signal from
U12A(3) goes to U8(6). If the START signal comes first, the output of USA goes high when the
STOP signal comes. If the STOP signal comes first, the output of UBA is low. The inverter output
U8(3) enters U9C(15). U8B disables the the Phase Detector when HSTO is sent. If U8B is set, the
Phase Detector is enabled, and if U8B is clocked by HTOGGLE, the output U8B(14) toggles.
U8B(14) is exclusive ORed with U8A(3) by U9C(13) whose output gets translated by U30B and
eventually is sent to the front panel controls.

8-249. A23 Front Panel Display

8-250. The A23 assembly contains the circuits necessary to display the measurement data and to
allow the user to program the operation of the instrument. The display is made of 16 digit-LEDs
and 30 annunciator-LEDs. The data entry keyboard has 30 keys including LOCAL/REMOTE
and RESET.

8-251. STROBING TECHNIQUE. A strobing technique is used both to display the measure-
ment data and to monitor the keyboard. Strobing means that only one digit of the displayed
number or one column of keys is on at any time. One digit is displayed and then removed; then
the next digit is displayed and then removed; then the next digit is displayed and removed. This
process continues until all digits have been displayed. The strobing process occurs at a faster rate
than the eye can detect, so the display appears continuously lit. The keyboard is monitored the
same way; one column at a time.

8-252. Input lines LS@ through LS15 enable the digits (pins 3 and 14), the columns of switch-
indicator LEDs, and the columns of annunciator LEDs. Input lines DDg@ through DD7 enable the
digit segments. Input lines LDS@ through LDS7 enable the columns of keyboard switches. Input
lines LAN@ through LAN3 enable the rows of switch-indicator LEDs and annunciator LEDs except
for annunciators START, STOP, ARM, and EXT. Output lines D@ through D5 monitor the rows of
keyboard switches. U1 and U2 drive annunciators START, STOP, ARM, and EXT, and also trigger
lights EXT, START, and STOP as determined by their inputs at }4.

Service

8-55



Model 5370A

Service

8-56

8-253. A69 10 MHz Oscillator

8-254. The A69 assembly is a voltage controlled 10 MHz oscillator. UTA operates like an
amplifier with positive feedback. The positive feedback path is from the noninverted output of
UTA(15) through C1, C2, and crystal Y1. Negative feedback establishes the input bias for UTA.
This path is through R8 and R7. The trimmer capacitor C1, provides frequency adjustment of the
oscilfator.

8-255. The inverted output of UTA(14) is fed to buffer U1B(7). The buffer provides isolation
between the oscillator and the output stage, Q1. The outputs of U1B(2) and (3) switch from about
4.0 to 4.75 volts. When one output is 4.0V, the other is 4.75V. Level shifter Q1 converts the output
of U1B to an approximate TTL level.

8-256. A69 Option 001 10 MHz Oscillator (Oven)

8-257. This unit is a 10 MHz crystal oscillator whose frequency stability is temperature regulated
by an internal oven. The unit incorporates an AGC circuit and is also capable of phase locking to
an external standard. Before phase locking can occur, however, the two signals must be within
one cycle of each other.

8-258. TROUBLESHOOTING

8-259. Troubleshooting for the 5370A consists of microprocessor address mapping, flowcharts,
waveform analysis, and signature analysis. A trouble isolation flowchart is given in Figure 8-7and
should be used to isolate a problem to the defective assembly. Assembly troubleshooting may
then be used to locate the faulty component(s). Assembly troubleshooting is in numerical order
and follows the isolation flowchart.

8-260. MICROPROCESSOR ADDRESS MAPPING

8-261. The accessory Service Aid board (A14) contains two DACs that monitor the processor’s
address lines. The DACs produce an analog voltage that corresponds to the state of these lines.
The purpose of mapping is not to make a detailed examination of the processor’s algorithm, but
instead, to provide a quick and easy check of the processor to determine if it is working properly
or if it has stopped in some loop.

8-262. Setup Procedure for Mapping

8-263. The following procedure outlines the proper method and oscilloscope setup.

1. Set HORIZONTAL MAGNIFIER to X10. Set both scope inputs to dc.
2. Set HORIZONATAL DISPLAY (gain or external sensitivity) to EXT.

3. Connect BNC cable to HORIZONTAL INPUT and connect BNC-to-alligator clip leads to
other end of BNC cable.

4. Connect both black and red clip leads to A14 common (6) terminal.
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T 5. Use HORIZONTAL POSITION control to place display dot on left-most graticule line.
NOTE —
Display dot on left-
most graticule.
6. Connect red clip lead to A14 “5.12V”’ terminal and use HORIZONTAL DISPLAY control
(horizontal gain) to place display dot to right-side of graticule.
. e NOTE
Display dot on right-
most graticule.
- 7. Connect red clip lead to A14 “X” terminal and use VERTICAL control to place horizontal
line to bottom of display.
NOTE
Display line on
bottom graticule.
AN 8. Connect BNC cable to VERTICAL INPUT jack and connect BNC-to-alligator clip leads to

other end of cable.

9. Connect black clip lead to A14 common ( ¢ ) test point and red clip to A14 “5.12v”
terminal.
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10.  SetVOLTS/DIV control to 0.5V/DIV and use VOLTS/DIV vernier (not the vertical position
control) to bring horizontal line to top of graticule.

NOTE

Display line on
top graticule.

11. Connect the red lead of the vertical cable of A14 “Y” terminal. The oscilloscope is now
ready to display processor maps.

8-264. Common Map Patterns
8-265. The following figures show most of the counter’s “normal”’ map patterns.
NOTE

The microprocessor used in this instrument has
undergone some changes by the manufacturer. The
newer type used in most instruments is shown in the
two-left figures shown below. The figures to the right
show the same map but without the “tails” caused by
a “glitch” at each address. The type shown on the left
will be, by far, the more common type. Notice that
even though the shape may change slightly, the
pattern remains the same.
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This map shows the processor in normal operation with an input signal. It indicates that
the processor is working and the front end boards are operational. Although there could
be some measurement error in the front end, it is highly unlikely a problem exists in the
processor section. If a problem exists and this map is present, a problem could existin the
display boards (A11 and A23), the count chain (A17), the N@ part of A18, or, as mentioned,
one of the analog boards. If this map should appear with no input signal connected, it
indicates the LPROC line is stuck low (A17 or A18). This picture is actually flashing
between two program routines: 1) measurement computation; and 2) display rate and
interface.

This map shows the same measurement as the previous picture but at a sample size of
100K. The flashing seen in the first picture is slowed as the sample size is increased. As
shown below, the processor now stays in the measurement and computation routine
longer.

This map is an excellent indication of two things: first, that the processor has gone
through all of its power up diagnostics and is working properly; and second, the counter
is waiting to be triggered. The problem could be in any one of the front end boards,
including the Arming Interface board, A16. The map is also an indication of no input
signal.
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4. This map is similar to the previous one except, in this case, the counter has received a start
signal but not a stop. The additional portion in the upper left is the Count Chain board
(A17) counting N@ pulses. There is also a horizontal line (barely visible in the photo) that
advances from the top of the graticule to the bottom. This is the processors index register.

5. When the processor is set to the freerun condition for use with signature analysis, it
presents a display as seen in the figure below. Freerun is achieved by setting the A9
Processor switches to LLLLLHH. However, it is possible to get the same map under normal

setup conditions if the processor “crashes” because of a failure or if a test probe slips
during troubleshooting.

6. When the A16 Arming Interface service switches are set to LHHHHHLLL and power up
RES on A14 is pushed, the processor is in a loop always/write mode and provides test
patterns for signature analysis. The map of this condition is shown below.
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When the A16 service switches are set to LHHLHHLL and A14 power up RES is pushed,
the processor performs a loop always/read function, again for signature analysis. The
“read” amp is shown below.

This map is simply a combination of the previous two. It is generated by setting the A16
service switches to LHHLHLLL and pushing A14 power up RES switch.

The map shows the processor performing the loop-always/display-test loop. This routine
is initiated by setting the A16 service switches to LHHHLHLL and pushing A14 power up
RES switch. The map shows the 2- to 3-second wait loop that exists between display
updates. Under normal power up conditions, the wait loop is also entered to provide
time for the lamp-test display. The faint line near the top of the graticule is actually a dot
that is visually strobing across the display. Another map will briefly flash on the CRT when
the counter’s display is updated.

Service
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10.

11.

8-62

Pressing the front panel RES button places the processor in a loop that produces the
characteristic map shown below.

This is a map of the “Display Rate Hold” routine. If this map is displayed at an inappro-
priate time, it could indicate a processor problem or a problem on the Arming Interface

board (A16), the Arming board (A22), or Display/Pushbutton board (A23). This would
include the interconnecting cable.
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These following three maps show the trigger level routine, which is entered when the
TRIG LVL button is pushed. The first map was taken with both LEVEL controls in the PRE-
SET position (0V). The second map shows the LEVEL controls set to -1.3V, and the third
map shows both controls set to +0.5V. All three maps are essentially the same. Some
areas are more intense than others, indicating that the processor is completing its
routine faster and therefore entering the those program locations more often.

0 Volts

-1.3 Volts

+0.5 Volts
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o —
A19TP1

ov —
A20TP1

Part of Figure 8-7. Troubleshooting Assembly Isolation Flowchart
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! . cicuts a%e nit responding property 1o the SLOPE waiel their con " A19, A4, A15, A17, 800 A18. Place AT6 on extender ;
H . . Positions or the A22 Afming boSId 1 MGt workig propery i and set A5 switches 10 rear/write/ioop siways position (LHHLHLL) Insert the A14 and A18boards into their oANECTors and turh insunant
' ' fitter 1 present. again. it may be from e mput Circuits of A22. Connec: start and 10p iekds 10 "LATS” on A9 board and clock and power on. Does map ko like Figure 22 :
Jape 2. T ing N e adyustment m'.!:;ﬂ&a m?&)ﬂm:ﬂ::c: P GND Waidg o “CLK" and - ¥ ~ test points on AS. Push S004A Start, Stop. | I ves .12
1 nmingmotmmuwmmmmmm»mmwm. probiem is on AZ2. bl ' and Cloek uTtons in. Ensure that ribbon cable s connected to A16J1. s
E umw-onym.hpmmngm,mwnomlsoiﬂmab.diwh&oupfmnonm — Removs signal. Tum instrument on. is signature m®0K7 insan A17 into 8 connector and um instrument powes on. | NO
A11 Dispisy intertace board. This is assuring the processor & working property, that Does map look {Hes Figure 27
he selected key function s legal, and st the pushbutton LES s good. which can be $ o
checked with tamp test ] ) i T YEs x } no 2 i vES
2 It the counter works in the 1T Arming mode but not in one of the other Are tront panel tngger horts | NO Probiem ,J.Ap‘mmmro_ Remove ribbon cable at A16J1 INO  ° 1 1
aming modes, inCluding extemal armmng, the problem is on 8. A22, or possibly on N Pertorm iroubleshooting on A22. - s g m@om - M
A18. Perform the A16 Arming interface troubleshooting first -Td then the A22 Amming insert A1B into its 1or and turn atrument power oA it tha mep
i . . board troubleshooting | Ed I stitl i0oks tike Figurs 2 # indicates that the LPROC fine is stuck Love L(M
P ; ’ oo Lo . . i . ic g T - i 8 or the multipletar on A17 is Ot Dessing the coerect logic tiie
. - . . : : IR . . i 3 t the counter is working but gives erTatic disptays. the Overad Traubleshooting Flow- Creck trigger fight ' on Al X ¢
S . L e Dok e P ; N . 7 chart should be abie to isolate the problem t0 the board level. Also, 888 hint.#4 below. circuits on A22 ! ::::::‘;ﬁ"“‘”:*““ﬁ&@wmiwrm ‘;;
o : . ‘ e ) ) : : B ‘ o N ’ 4 | the counter works GoeTectly in the Ti mode but not in FREG or PERIOD made. the e A !
- o : -7 R C e b T . pmmmyuwmwmonummumumnim(#mmmgm s : by
& B ' N . ’ . troubleshooting) of 8 problem exists in the Event Counter circuits, which are focated ° Place A1 on Anslog Section Extender Connect channet A probe [ ‘ 24 . - i
¢ . . : \ Gty . 5
- ; . on A22 and A16. : . 's‘,.::?{m and u:v:;p::ﬂo :c:wwg‘wu : :';fl?;\zdg,,‘z)ps‘/dw NO P = on AT6. NOTE: 1 bo hat correct ;ﬁ
. 3 : . - ) B . . s umooumomupwwmnmammnwmmmmbm mm"‘m“m‘wimmm 8 - fogie can exist without pull down resistons on A22 being } .
. . - 2 g - . m.anckmemaminqnmoo«uammmmwmﬁmuwwm - H coanectdd Vi cable ¥
. if the counter will not Meke & Messurement. T N Do wavetorms appear hke those shown i | jures 87 - - IL
c b . ! i t 220 =i ; 3 I Push £T1 buttc. Do wavefornis appeer fika thove | N0
. . ; ’ . L Repeat smne Procedurs &s above: 107 thi N — | - oo
. . ] . . . Table 2. Error Messages ; Stop interpoiator board. Do wavefdrms sppear like thase NG __..{ f?:: ;'1! :w present ;1 A21PIA(TT), PIA(TA). | _NO - shown in Figurg 107
. ‘ B : o - - shown in Figure 87 ¢ -  P1B() 4 .
% > § * drr 1 ||wmmm.mmmmm-MWM. porrrg : }YES }A )
. X 2 Time interval O Typically, has d more counts than ) u‘ » N 2 3 : YES
- i the sottware can handie m its becadse of Reinstall AZ0 and place A18 on this exiender board. §  Problem is on A19 Sisnt inferpoiator o
" . e . : iy - . 5 nmmlmcum.nmumm;mmmmm-m ° Without changing 5370 front pansl sat sp, connect 2 A20 Stop interpoistoz, a8 sppropriate. ,
. S K R (. ; o . - . . . ucnubutm:mw(memii).ulmnmq-wmmchmm chennei A probe 10 ATSTP11 and thar.nei B to A18TPY. NC N .
hd . . . .o Tt R h . Chain board (probably in the NG count circuit). & N . . Setup: 0.05V/dw, 10us/div. Set "{" to al up. ? 42
R . . - ) O R 0 . " : Yurn mstrument power on. Set leti-most switch on A16 b " ” -
R . B s - 3 Undefi Routine. possibie future use. H ‘Connect oaciloscops probe 1 A1BTP12. Stowrty .
' - : 2 | e . : ':3‘ nu::: m:‘:;.o,“ - A19 or §20 18 ot down. (Recail nota in block $16.) | s‘ i = rotate Start ctisnnel LEVEL rontrol cw. Doss he { WC.
t b & Lock. osciiiator ciecuits on A9 o A20 is not phase lockec. wavetorma appoar like thaee in Frure 97 blem de tevel (ECLIChange saverni trnas within the
E rt . : Interpolator “VCO" test point ehoulkd be between -3V and -8Y. (A21 bosrd may be bed | ko bl ! | Problem ts on A21 Mulkplier board. wm‘nmwﬁgmmw?
3 o«m10m-wwn.)2)mom-d4mwuwrmn Muitiptier boerd is bad. YeS i 1 - * -
. ] 3) The out-oi-tock fip-fiop on A17 Count Ghain board s bad. 4) The multiplexer that . g "
- e t j . . passes the lock information on A17 is bad. ' 1 -~ YES
- : ¢ 3 ‘ {5 Undefined Key. A hardware problem, probably on the A1 Diapiay Irterface board. pros povesse= [N . F S
N v . . ' s nai present st R
= ! Y £ BN mm.mmmm-mmm-wvymmmmw. $ muﬁ),m:%wﬁ,\% ij——————"’ B . T
B K nmmuw.Ena,nncw.fho“n"uummwmmmmmwﬂc 4 bl . }
AN . 2 RAM ot fault. For sxampio, it Err 6.3 is displayed, repiace th third RAM from the it ‘i Jves 5 3 . .
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Poiied. turh power on and. check
¥ sre on and the AB LED is on.
45 sat 10 INT and ihe front panet
bun cables are property instatied
‘& up and that the A9 processoct
Li.L}). Tabie 1 is a troudbleshooting
#c symptoms.

2
% &% turn on, troubleshoot the
% 50 the message. See Table 2.
3
SO, 4
vt betore removing or
4

sevice Ald board, as expiained
Does the map sppear like that

NO
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Model 5370A
Service

NOTE

The numbered comers Bt 10p 0f SCh DIOCK Bre 101 (RHBreNCE PUrPoses

and do not represent BN order of fiow

sowers up and dispiays iamp test
WPLE SIZE ot 1, + THONLY. 8,
K% shoutt be used (o detemine
o the dispiay section )

16

tertace board of, possibly, the
Suki troubleshooting procedures

GlNO
2 sgnai from rear panel looks like

oncope settings: 0.5V/dwv, 0.1 us/div,
G MHz is OK, problem is in A3 or A4

20

rove the toliowing boarda from

nd A18. Place A16 on axtender
Sways position {LHHLHLL).
"LA15” on AD board and clock and
vis on A9. Push S004A Start, Stop,
n cabie & connected to A16J1

n. s sgnature set (1) OK?

§ wo 2

Remove ripbon cable st A16S1. | NO
is 31g set (1) OK7 B

p<]

Protriem & on A22
{Cheti resistor packs.)

O .
% be guarsnteed thal corract
sowr rasistons on A22 being

31

L A2TPIA(TY), P\A(ﬁ),} NO
ES n

it iderpolator or

- appropriste.

1 :

if the map does not ook like Figure 1, or any of the normal maps. the proc-
M

and ROM's are OK

assor has p e

{they will be checked), 8 Crash 1 caused by one of two things 1) a line is stuck
D the data. address. of Control bus. of 2} 8 DOArd 13 outputting onto the data
bus a1 the wrong me. 11, in the following procedures, & board {not AB or A12}
h!mtomwwmr,pmlmmmmmwdmdopw
“all switches, Gensrate & power-up reset (A14 RES switch). Starting trom

right 10 left; close each switch until the crashes. The

will indicate when t0 00 this

1 s

NO Remove Al4 and A1S from their connectors. Turn instrument power on. YES

Does counter power-up with corract tront panel information?

7

Remova A16, A17, aid 418 trom thetr connectors. Tum powsr on.

Does counter dispiay

! Pmchm-i!\AMuAls.I

ot ; - 4 ]
[b ~ E .E.BQB 755 LIJE /DJ Mv: instati Al4 and remove A1 from its connmctor. Does the map 0ok like ] NO
H OFPV Figure 37 (NOTE: the map is actually Changing between severs!
LSTN | NO maps. Figure 3 shows the map that 13 on the longest
’ YES
H 9A
Pertorm
¥ = biank -, OorAQPrwmdmm,nmry.m-A\ZJ
N ROM board.
NOTE: Dispiny wil porioeicaily
tlash iamp test. el
: ”
§ YES 10 Problem = on A11. Piscs A11 on extencer board

AB Processor and A12iA0M boards aré OK and the A11 Dispiay interface
u\dem!P‘m{WmoMy OK (a minor problem may sxist

But it ts ROt Causing thi RFOCEssOr (O Cresh).

insert the A14 and Mﬂ_’ha-m: into their and tum

power on. Does map ok

and close sach switch until PrOCessor Craches.

1

11

tike Figure 27

§ vEs L.

and turm § power on.

Insert A17 into s

Does map look Gke Figure 27

}

YES

14

nsert A18 into its CoNOECIOr And tum wstrumant powsr on. if the map
stitl iooks tlike Figure 2, ftindicates that the LPROC line is stuck Low
on A18 or the muttipistar on A17 is nOt passing the correct jogic siste
ot the LPROC line 1o i dats bus. if the map indicates & Crash, one
of the data bus ines sifirobably stuck.

I The probiem s on the A18 Arming intertace board As oeecnbed in lock
45 gbove, Open the extender board swiiches. Tum power on.
With: alt switches npomm-pmomdiookmiwug) (NOTE: the map =
mywmmm&mmammwm-
the longest ) Ciosing all switches in S2, S3. and S4 should not affect

Ciosing $16 through S1A causes the map 1o look ke Figure 2.

Figure 3. Clomng STH causes the map 10 100K ¥ike Figure 4 (wait 4 S8CONdS}

1

13

Thcombtan-oﬂmeAﬂCoumCMmm.nwuombw'S
above, open alt the sxtender board switchas srid close them untl faukty
line is found. Map shoutd atways ook Iike Figurs 2. Address lines on
S38 through 54K 80 ot enter this board.

s

ENas e

bulpiier bowrd.

mmuems@)} NG

ES 37
ape part of the
wrg

! »

Push +Ti butitie. Do waveforms appear iike those
movmmﬁauq“ﬁ
Z

Y
E
H

42

rotate Start ¢
dc tevel (ECL|

Connect omkitj

range that they

loscope probe 1o A1BTP12 Siowly
mnnel LEVEL ¢ontrof ow. Does the

is the light oni inside the e T3 | NO
pushbution?

40

i the funchon does not change when
& button s pushed, perform the ATl
roubleshonting

T
0 up position.}

procedure. (Retum.AYS

g thterisce board troubleshooting
troubleshooting.

it Chan

The A22 Arming DO3rd is not responding ¥  TI Aaming or
ATB 13 hOt Siways responding 10 & Stop coincidence before &
start coincidence. Checking A18TP1L3 and TP 14 shoul! grve
& Qood indication which board (o troubieshoot.

t .43
The Nd Logic circuits on A1B are not
working properly. Pertorm the. 2 Ti Amming
troubleshooting for A18.

Figure 8-7. Trouble Isolation Flowchart
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Model 5370A
Service

8-266. A3/A4 INPUT ATTENUATOR/INPUT TRIGGER TROUBLESHOOTING

8-267. To troubleshoot the combination A3/A4 assembly, connect a coax cable from the rear
panel 10 MHz output to the front panel START input and set the 5370A front panel controls as

follows:
FUNCTION ittt ie e eenaeannns Tl
STATISTICS .+ vt eeeieeeeneeenrnenannenas MEAN
SAMPLESIZE . .ivviiieininiiieienennnnnnen 1
ARMING ..oviiiiiiiiiiiiiennennns +T.I. ONLY
BOTH CHANNELS
IMPEDANCE ...viiveieinnnnnnnnss vee. 500
ATTENUATION . .iiineeienennnnnnnnns +1
COUPLING  tiiiiieieieieenenennennnns DC
LEVELS vttt ieeeeeeeenenannnn, PRESET
START SLOPE .. ivititotreronenraneneanans F
STOP SLOPE ..iieieiieeenrnnnnnnnnanns B3
STARTCOM/SEP ....cvvivvnnnnnn.. START COM

The following waveforms should appear at the designated points using an HP 1740A oscilloscdpe.
These signals have a dc offset such that they can only be seen if they are inverted by the oscillo-
scope. To do this, move the probe to Channel B of the oscilloscope and press B Invert.

0.05B/div., 20 ns/div.

A4U1(4)
A4U2(4)
ov
0.05V/div., 20 ns/div.
A4U1(13)
A4U2(13)
ov
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Model 5370A

o 8-268. A8 REFERENCE FREQUENCY BUFFER TROUBLESHOOTING

8-269. Begin troubleshooting the A8 assembly by first placing the assembly on an extender

board (i.e., 5060-0049 extender board found in the 10870A service accessory kit). The following
seven photos show wave shapes which appear at designated points throughout the circuit. The
first five are those wave shapes of the internal 10 MHz clock with the rear panel FREQ STD switch
in INT. The last two show wave shapes found in the circuitry used to shape and develop the
external time base input. For the last two photos, an external 10 MHz is applied to the rear panel
jack J6 with the FREQ STD switch in EXT position. All wave shapes were taken using an HP 1720A
oscilloscope with an HP 10017A probe. No special 5370A front panel setup is necessary.

REAR PANEL FREQ STD SWITCH INT
USE 10 DIVIDER PROBE HP 10017A

0.1V/div., 50 ns/div.

TP INT
U2C(13)
0.1V/div., 50 ns/div.
U1(6)
0.1V/div., 50 ns/div.
U4(14)
. U3(2, 3)

Service

8-67



Model 5370A
Service

10 MHz EXT
OUTPUT (Junction ov
of C7 and C8)
10 MHz CLK
(Collector of Q3)
ov

REAR PANEL FREQ STD SWITCH EXT WITH 10 MHz INPUT AT REAR PANEL J6.

0.2V/div., 20 ns/div.

The last signal has a dc offset such that it can only be seen if it is inverted by the oscilloscope.
To do this, move the probe to Channel B and press B Invert.

.05V/div., 20 ns/div.

TP EXT
U2B(9)

8-68



é ‘ Model 5370A
‘ ; . ' : . Service

@ CLOCK/ROM Signatures : l 5
UN2)  OOUP (H tevel) _ o (s ) .
(3 OOUP (H level) ’ . H
(4) . - 000U : . : o . } , P
(5)° 000U - ; : [
® Abnotmat ABS1 settng causing NO
g: m impraper AS operation ) Is ASS1 ant tor norm-l operation: HHLMLLL (H = UP = CLO ED)
(10)  003F : B i
(11)  OO3F YES B ‘
(12) 0000 (L Jevel} . , 1 | 2
(13) 0000 (L level . : : ‘ ‘
(14: DOUP(tH !ov')l) ¢ Flace the A9 boarc on an extender board P/N 05370-60075. Open (down- |
(15 ooUP : oosition) Exterxser board switches DG through D7 and AG througH A15 NO Problem in power-up ircuitry: LI17. U15, of associatod
o Chech power-un cireuitry: Scope on U17(5). Q1. RS, 10, 14, 16, C11 CR1.
Ut3(5) 0070 . . verity: 0—5 volt (TTL) transition (during power-up) lasting at w 1 second Refer to INTERCCONECT TAHLE FOR LRST mgnu 76 solate,
g; m ¥ Fower-up circuitry OK? open switch S2H (extender bodrd).
() 0082 : }
. . : : ) YES
.02V/Div., 2 us/Div., 10:1 Probe ' urr@ - 008k ; - 3 * .
Umg; g‘; : Cneck U18 control lines after power-up’ : 1 L4
(55 0070 ‘ U18(2) RALT : Problem with pull-up resistors R12, 13, 15 Problem in U1, U13, U9, U20
® 0070 ’ 1) INTERRUFT REGUEST o “’;LT) ' NO Refer t0 INTERCONNECT TABLE for LIRQ. LNMI | Trace signatures 1o isolate.
(9)  008P (6} NON-MASKABLE INTERRUPT H (LIRw) signais. LHLT is not connucted. To isolate’ open swriches Note that U11 and U13 are connected in a clossd ioop.
a1 000 , ox? s (LNM1) S2C (LIRQ) and/or S2D (LNMI) U11 can be checked aione by removing U13 from its socket.
® ! ¢ Use logic puiser/probe on.U11 thip-flops with 10 MHz clock running.
. . 1
U238(13) ADDRESS BUS . § YES
PIAS  UUUF . _ - 2 ; . 5
i FFFU ChackﬂAMomp\mUymmng US, U8, UtD one at a t t N ’ = o
3 s Other possibie ity ime, from sockets. Check p clock using duat scope. Conriect scope Connect S00AA a3 Tollows. : |ygs
H posd possil eomponmus are U1, U2, U18 (the processor) and R1. probes to junction of 92m26 ($1 clock phase) and to ;uncnon R2Y/R2 START/STOF UT1(4) i =2
7 usH : kb2 clock phass). Trigger scope on¢ 1, NO CLOCK - umn(8). : NO
8 0385 ‘ Typical scape display.indicates all rise/fail times <25 ns and t 26 ns, ) Al Siopes unin = H?
% g;: « Rise/ Fall ime (io!mod from 0.2V to Vg -0.2V) ¢ ! GND GND (test point)
i e e Signature set (1) OK?
7 e : ‘ }
U23B(8) 3 .3rce : ) 2 TTL i : YES i NO
% eux ) LEVELS !=1.25 MHz . .
15 4FCS Improper dita bus ;
z d« state for free-run mode 4 3 L
7. P2 : ' t Non-overl ¢ in discrete clock Gircus oblem
18 0001 . 1 ve! 'W"‘g Probiem in di circuitry associated with Ui and U20. . Pre inU11 0r RS,
. Clock phuu Signal LIN2 is not connected
] (@ PROCESSOR FREE-RUN : . ! NO . YES :
2 uIBe UL : ; : i n
10} . ; y 3 N
0. FRFF j ‘ » Set swilch A9S1 10 (processor free-run mode). .
: ; ; ; "73«04(’a 24 . LLLLLHH
(13)  1use : Check, data bus: U18(20, 28) = L NO STARTISTOR 5 i
a8 U18(21. 29-33) = H. OK? ZiLoa(‘\ST ‘éﬂsé‘.:’ po'":ﬂ :
. o nf
g:gi :ZSS: . YES Alt siopes N~ ’ '
17y 7791 GND - GND (test point) ! ;
e e Signatures set(2) OK? ; : ; -
(19) 37C5 : } ? ' !
. . . . . (20) 6u28 : 2 ; : :
0.5V/div., 50 ms/div., 10:1 Probe 0.5V/div., 1 ms/div., 10:1 Probe @2 ach - , ‘ = : e | w2 f
. (23y 4868 Trace ':':' “L ?;(“9 faulty NO U17(12) = L? (when low enables ] ; ” 12 i
(24)  8UP1 . comporiants. 7) = L in free-run addreas Check i NO :
: s . prods reas bus inverters) | ‘ F\AM seiect logic signature set@ oK? ! US. U7. or U9 bad .
D A O O (O O 9 0 . ; 2 : IVES . ‘ YES : .
cunsasssssassnanssensesee LML) ©  RAMROM Sect Logic NO ; = i ; 14 w :
i ) i il ' B chat ur(6) 1,418 (processor) bad. N e M@OK') . ] B ; o . NOTE
) . » - ! i ”PABICH " ) 19 - Closs switch A3S1C and verity signaure set @ oK? | N Problem i U4, U6, or R3
u9(8) C72P " ; ; - ; n U4 LS. or ; The numberec comers at top of each block are for referance purposes
UB(2) WP : vES y T ; and ¢o not represent an order of flow
UB(4) 0002 : : !
U17(5 3 ; YES :
©) (®  Parta Data Bus Driver/Receiver Check ) Processor m...\.m\m bus ; X — = NO 2 ‘
v (toggiing) i 9 Closo switch ABS1B and verity signature set(®). K7 | Problem in L1, U2, or R3 X
{ @ ;PAOH ;
(3) PACH ;
U17(4) (4) 0003 (H level) ; 3 { YES f .
(5) 0003 (H ievei) . - 2 : |
© PACP : ) Check RAM inputs by remoiing.US, LB, 19, one at a time from sockets. Clost switd L ! : NO i
::; ﬁi‘?.,‘ °ggkng) . Other faulty comp are i U12, U4, Ute. * suich ASSIA and verily signature (D o2 ; ; INTERCONNE!
PACP Msonm»«ocuoq-cummemnomsun seloct logic UBA - — NECT TABLE
U17(8) - {(10) 0000 (foggling) Signature set(4) may be useful. ) select logic LI8A.B. ; - ! . ;
(11) 0003 (H leve) : YES ) : i signal Name  A11 A12 A4 A5 A8 A8 :
13 g mme * ; — 2 | o
) (Hievel . i verity signature set (8) OK? ! NO ] ! L X x x x X x
3 4 @ Data Bus Driver Logic : ! ‘e Problem in 144, UB, or R3 (Dats Bus)
: ) H Y ‘ LAG—LAIS  Note1 X X Note1 N
U6{B) 0000 (toggling) ; - . ! ] P o) Note 1 Note 1
UB(8) 0003 (10ggling) : : : : n 22 LRST x - x x - x
@  Dnta Bus Recsiver Logic ‘ . setAsSt o : ; ) STROBE(@®) X - X X x x x
12) 0003 {toggh LLLLLHH} : :
u412) ttoggling) : : NO Address bus mattunetion. Refer 1o INTERCONNECT TAULE for Lvma x X x x x x :
(® Data Bus Receiver/Drivers , ‘L, Close: doura S3 and S4 (i pus). Virity : LAG—LA1S sgni routing. Remove incicated sssembe Lovw) x - x x x N :
RI(1) PACP PACH . . C »omature wet(Z) OK? { : A HEN x X x x x x i
(2) PACP (2) PACH i : ; 4 - - !
(3) PACP - (3) PACH : ! . g -~ Now? X X X '
{4) PACP (4} 'PACH ¢ - YES ! . 1 LNt X - X x - -
(5) PACP (5) PACH ! . 23 . : HRUN [ i
(6} 00O (L tevei) (6) D003 (M levet) : . § ! N . . §
M ace (7} PACH ‘ : . ; A8 assembly OK. : ! HROY No C i i
(8) (000 (L. levei) (8) 5003 (H level) i Return ASS1 to : : ‘ e ¢
. ] , i HHLMLLL ) ) ! Siote 1: A11, A15, A16 use Only part of address bus: LAG—LAS, LAY3, LA14 ;
i ; _ viote 2 Hf tront-panet key is Al1 (display i ) witts81 LIRQ = L.
. 3 Thus wili not atfect free-run for ASU18 .
! H i
: i :
i ; | ;
i Figure 8-8. A9 Assembly Troubleshooting Flowchart
; ; i
, | | 8-69
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A3

0.5V/div., 50 ms/div., 10:1 Probe

.02V/Div., 2 ps/Div., 10:1 Probe

0.5V/div., 1 ms/div., 10:1 Probe

it el DL DL LD Ll il

' |
G

U23B(13)

U23B(8)
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U23A(3)

U23A(4)

U23A(5)

U23A(6)

0.5v/div., 50 ms/div., 10:1 Probe

P Y etk atat at ol ol o 2 o d
----'---‘-----'_---‘
L T P - P - .- - - R P - P

SR A D - - 2 A I

?r’rrrfrrrrrrrrrrr?rrﬂrvr%
. ' ‘ BRR 238(13)

CPPPEYPEEPPPLILLLELELEELTE

U238(8)

i
1]

'.O."."...-.-...’.....-.

PR P 22 T L A L A S el U17(9)

s G e Gus S W SR e G SUS e S

U17(4)

U17(8)

'Sig set

@

©@ ©® @ o

u15(8): 6177
U1B(6) 54C9
U18(8)  839F
u21(8) 1713
u19(2) 30Uz
uU19(8)  AU%6
U19(12) €S540
U16(8). BH4C
U18(4). 0U3C
U19(6) HFCU
U18(1)  576C
tnput Lines (Check only it
sig sg(;n@ is bad).
P1A(3).” 87P9
P1A(d) 9C76
P1A(5) 10A3
PIAB)" F5P9
PIA(T): 122U
P1A(B) 2HPS
PIA(S). UP62

PIA(T0) 2APF
P1A(11) UCA2
PIA(16) 3UPT
P1A(TT) 3UP?
P1A(16) 22HH (Migh)
PI1A(2) 75C6
PIA(11) 979H
P1A(1) 22HH

Us(1) ; PHP8
us(2) © 50UP
us(3) 7356
Us(4) - 36K2
US(5) . PCHO
Us(6) UP90.
Us(7) = US1A
Us(@) 0458
U14(1))  464C
U14(2)  F5P3
U14(3)  3H77
U14(4) BFH9
U14(5) 65A4
U14(6) OHIU
U14(7y  vuses
U14(9). SUF6
Us(15)  SH21
US(14)  19H6
US(13) HP66
U17(8) TA70
U26(6) 78UH
U26(8). 9PUP

u24(12r  UBIP

U4y UBIP
U11(7)  5FO8

u1(9  9cCs
U11(18) HU4U

U11(4) H3FU
ut1(7).  17P3
U11(9) 3522
U1l 287p

input Lines (check only it sig set(7)is bad).

Uti(1d)y 3110
UIt{14) 2F4F

U11(5), OP8BH
U11(2),  FAA1
u2(sy ©  721C
u(T) . 15P2
U201ty CCT7
u2(8) . CFF1
U4(5) . C757
U4(7) - 092U
U411} BHT2

1
i
O .«..,("
{
i

.

Is the failure associated only with a switch? NO

For ple, when an i key is de-
pressed the function remains inactive.

{vEs 2"

Set A9 Processor switches to normai position
(HHLHLLL) and connect 5004 Signature Analyzer
Clock line to A9 CLK test point and the Start, .
Stop lines to A11U17 pin 8. Push Start, Stop, and
Clock buttons in. Set A16 switches up. NOTE: This
test requires that ali other boards work properly.
Push buttons listed in signal setwhile checking

for

given, if needed.

signatures at U15(6). The inputs are also

J YES 3 .
18 319 se@ox? |2 1

YES # inputs are OK,
5 replace U15.

’ l 8
YES ) ‘Problem is in
7 :U21 or U19.

4

Does U21(3) have a sig of
58F7 when T button is
pushed?

When T} button is pushed, does U22(5)
go High and U22(6) go Low? (When button |NO
is released, check that pin 5 retums
Low and pin 6 returns High.)

: 8

YES i Replace U22.
9 ;

Does U22(8) puise High when T! button NO

is pushed? ;"'"‘] 10

14

Remove A15, A17, and A18 boards from their connectors. Cornect S004A
Signature Analyzer to proper test points on A9 Processor board. Push Start,
Stop. and Clock buttons in. Set A9 switches to normal operating position

(HHLHLLL) Se! A16 Arming Interface board switches to LHHLHLLL

(read/writeslo0p always). Push RES switch on Al4 Service Aid board or

turn counter off then on for power up reset

v 15

NO

is sig set@OK?

4 YES

17

from A® and connect them to A11U17 pin 8. Set A16 switches to
LHHUHMHLL (reac/locp always) and generate a8 power up reset by
turning counter off and then on. Do not use A14 RES switch:

Strobe circuit troubleshooting. Disconnect S004A start and stop lines

| 16

Troubleshoot Address circuitry
using sig set X

4 18

YES

NO

is sig set(3 )OK?
” ®

is sig set(4)0K?

NO

.21

1 .

Check sig ut@.

*Strobe code generator is driving $2 incorrectly.
Check U23, UR0, U24, and U17. Use oscilloscope and |
compare with waveforms shown in Figures 2 through 4!

Is sig set(6)OK?
(U1t pin 1 must be High.)

NOC

The numbered c¢
and do not repret

T

YES

'

24

YES Problem is in U22,
+ 11 u24, or L21.

Does U25(6) pulse Low when Ti | NO ;
button is pushed? B | 12

RAM circuit roubleshooting. Connect 5004A Start and Stop lines to LA15

test point on A8 Frocessor board. Set ali switches on A16 to up position.
Hold front panel HESET button in. Set A16 switches to LHHHHHLL.

Generate a power up resat (A14 RES switch OK). Release tront panel RESET
switch. It this procedure it done correctly, the map shouid look like Figure 1.

YES Replace U25.

1 13

Problem is in US or U13.

cont'd

|
U4(9)  52A2 i
ur(s) 5272 P
U7(7)  5FPP i
U7(11)  1HC3 :
uU7(9)  FFP8 :

® xex ic SIG_
T U15(6) U686

PERIOD  U15(6) H290 |
DIS REF  U15(6) U138
SET REF  U15(6) CACF

U15 Inputs (check only if sig set| is bad).
KEY [[*] SiG

T U1s(4) PHP8

PERIOD  U15(5) S0UP ¢
DIS REF  U15(2) 7356
SET REF  U15(1) 36H2

J! 25

Jumper U11(1) to common test point { ¢ ) and check :
aignal sex( 7). inputs to U11 are also given. :
Display 15 Row biank. Map should remain as
shown in Figure 1. if not, repeat procedure. Do
nmot use AP ciip on U11.

: ™ m

! 18 %ig set (Tok? |NC :

'

§ vEs i

Remone Jumper. All lights on front panel should now be ligmod as
in 8 “lamrp test” concition. RAMs U2, U4, and U7 contain the data
for lighting the LED's. . ¢
The DDG--DII3 lines associated with U2 are responsible for lighting

o

segmants a, b, ¢, and d. ) 3

The DDe—DD7 lines associated with Li4 are responsible for lighting
segments e, , g, and dp. {
The LANG—I AN3 linos associated with U7 are responsible for
tighting all the pushbutton lamps and the measurement
annuncistors, except START and STOP,

NOTE

it any transistor on the anode strobe lines {Q1--Q18) is qpen, t
digit tor that ne will be btank.

i

B

Replace U1,

Replace Li11.

s g e

In case two lines are stu
method 1s provided. Set
generate & pOWer up res
switches 19 LHHHHHLL

Dispiay should be as fol

BrE-.H.}

To check RAM signatur
lines to A11U17(8). Che

Figure 8-9. A17 Asse



14

ut connectors. Connact 5004A
A8 Processor board. Push Start,
$ {0 normal operatifig position
o switches to LHHLHLLL

on A4 Service Aid board or

NO

17

st S004A start and stop lines
n B. Set A16 switches to
rate a power up resit by
use A14 RES switch:

4 16

Troubieshoot Address circuitry
using sig set@.

20
$2 incorrectly,
se oscilloscope and
n Figures 2 through 4:

S ————————————

9 ;

is sig ser@OK?

NO

Model 5370A
Service

NOTE

The numbered corners at top of each block are for reference purposes
and do not represent an order of flow.

(U11 pin 1 must be High.) | 23

YES

24

Start and Stop fines to LA15
tches on A16 to up position.
witches to LHHHHHLL.

OK). Release tront panel RESET
e map should look like Figure 1.

25
point (¢ ) and check :
 &iSO given,

{d remain as
 procedure. Do

K7 NO

3 )
i should now be iighted as
. and U7 contain the data

are responsible for lim%tjng

are responsible for lighting

§ oz

Replace U11, 5

Repiace U11.

J7 are responsible for
» measurement

% (Q1-—-Q16) is gpen, the

i ] 2

In case two lines are stuck together, an aiternate
method is provided. Set the A16 switches to LHHMHLHLL,
generate 8 power up reset, wait 5 seconds, and then set
switches 10 LHHHHHLL. Map should ook like Figure 1.

Dispiay should be as foilows:
prE-.B.p 98 165 432 [Owm
| NOTE

To check RAM signatures, conneci 5004A Start and Stop
lines to A11U17(8). Check sig set(8).

Figure 8-9. A11 Assembly Troubleshooting Flowchart
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jig set
@ Data Lines SIG

P1A(3)
P1A(4)
P1A(5)
P1A(6)
P1A(T)
P1A(8!
P1A(9)
P1A(10)

U13 inputs
pin 10

pin 12

pin 13

pin 15

pin 9

pin 11

pin 14

pin 1

HYA4
A526
98F7
5A33
FHPH
413F
1C42
20F1

SIG
486C
suUP2
HIGH
HIGH
LOw
LowW
HIGH
HIGH

With all ROMs instatied
ROM Outputs SIG

u1(9)

U1(10)
[SRIRRD!
u1(13)
U114}
U1(15)
u1(16)
ut(17)

TP1
TP2
TP3
TP4

_TPS

TP6
™7
TP8

u1(9)

U1(10)
u1(11)
u1(13)
U1(14)
u1(15)
U1(16)
ut(17)

u2(9)

U2(10)
u2(11)
U2(13)
u2(14)
u2(15)
u2(16)
u2(17)

U39
U3(10)

T uUs(1

U3(13)
U3(14)
U3(15)
U3(16)
u3(17)

U4(9)

U4(10)
u4(11)
U4(13)
U4(14)
U4(15)
u4(16)
U4(17)

2445
F235
0112
41U1
F2HC
HC3P
7T1U4
T UUAA

U218 (U12 pin 15)
7CA1 (U12 pin 14)
P254 (U12 pin 13).
2756 (U12 pin 12)

CU29 (U12 pin 11)

59C9 (U12 pin 10)
98H1 (U12 pin 9)
3208 (U12pin 7)

7CF4
6744
U7PF
TFH4
1APU
7571
68C4
5827

807TH
C178
3PU6
OF4P
7755
THT72
2uus
S5AP7

519F
H27A
2P28
36AU
711U
OUAF
CUHA
8571

U046
HA17 -
u7Cco
43P6
1P87
HIFH
06H4
OA19

U5(9)

U5(10)
us(11)
U5(13)
Us(14)
U5(15)
U5(16)
us(17)

Ue(9)

U6(10)
U6(11)
Us(13)
U614,
U6(15)
U6(16)
u6(17)

U7(9)

ur(10)
uzaiin
u7(13)
U714
U7(185)
U7(16)
urar)

Us(9;

us(1o)
us(11;
us8(13)
us(14)
u8(15)
U816
us{i1?

; START '

1

Set A9 switches to tree-run position (LLLLLHH). Place A12 assembly on an
extender board and open the Data switches (first package of switches on
extender board). Connect 5004A Start, Stop and Clock lines to proper test
points on A9 Processor board. Push 5004A Start, Stop and Clock buttons in.

3 ’ 2
if sig set@is OK. the ROM board is work{ng properly
and there is no need to continue with this troubleshooting.

v 3

Are any signatures presegt on the Data lines (correct NO*
or not)? See Signal set@

¢ YES a

Is the signature at U11C(8) “3282"7

NO

YYES g

NO

Is sig set (3)OK?
4 YES 6

Replace appropriate bus driver
U8 or U10.

t B 7

Mode! 5370A

Is sig set(@)ox> [N

| ¥ VES 8

. Jumper TP9 to common () to disable the
FAQ ROMs from outputting. Are any signatures | NO
0Us present directly on the ROM outputs?

9%07 {Sig set @ )

FCA4 .

&479 ¥ YES 9
PUP One of the ROMs is improperly enabled and is

A3sP outputting on the bus. To determine which

?9’“'9 one, record the signature on U1(9) and

: compare it to the pin 9 signatures of

5893 ROMs U1 _through U8 listed in sig sets@

"Ai':-é through .
307 NOTE: The signature measured on U1(9)

1148 represents pin 9 for all the ROMs. -

AS7C . If the signature does not match any of

2H08 these listed, remove each ROM one-by-one

269C until the ROM outputs are no longer

i’-iUM active. Replace that ROM;

Crar

9516

prez 1 10

occo Leave TP9 jumper connected to common.

05P6 1. Ali ROM outputs should be at a High logic

5704 state. If not, use current tracer probe or
U ROM removal technique to locate bad ROM.

P2HF
?759 2. Grounding TP1 through TP8 will enable their
I7UA respective ROMs to output on the bus. Jumper
HEA each test point to common ( ¢ ) one-by-one
1C24 and check_the signatures for that ROM using
:)13:62 sig sets through . Start with
Ut and TP1.

fﬂas

o e e

% Service
.
! NOTE
The numbered corners at top of each block are for reference purposes
: and do notirepresent an order of flow.
*; v 17
1 ' NO
- :? Is the signature at U11C(11) “3281"7
' .
f 1 YES 19
¢ Problem is in U11. U11C pin 10
: is High and pin 9 should have $2
} clock signal present.
i
.
' ! 16 v 18
; - U13 is probably bad. Sig set
{ ) NO lists all the inputs for this
i “ .
i is the signature at U11C(8) “3282"7 cothparator.
‘ ‘ YES 20
Are signatures present directty on | NO
;| the ROM outputs? See Signal set
1 N
! 4 YES 21
This step assumes the signatures are present v 22
onithe inputs to the bus drivers and not
présent on the outputs. Replace the Is sig set ok? |NO
appropriate driver {C, U8 or U10. 9 @
: ‘ YES
;
:
1
H
v 11
{ | Is one of U12's outputs stuck | NO
f in a Low logic state?
|
i YES
v 12 v - 23
» Replace U12. Replace U12.
1 : 13 :
Remove the ROM that connects to that
output from its socket. Does the NO
stuck output of U12 now have the !
proper signature?
YES i
v 15 "
. !
¢ Replace U12. :
i |
¥ 24
i ; One of the ROM’s on the bus has failed and
: 14 i its outputs are completely disabling the
: y ; bus. Use a current tracer to locate the
5 i bad ROM or remove each ROM one-by-one
Replace that ROM. i | until the bus becomes active.
i i . .
%
i t
i . !
i Figur

é 8-10. A12 Assembly Troubleshooting Flowchart
) .

i

1

i
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Sig set

PIA(3)
P1A(4)
P1A(5)
P1A(6)
P1A(T)
P1A(8)
P1A(9)
P1A(10)

JH(1)
J1{(2)
J1(3)
J1(4)
J1(5)

., J19
" J1(10)

JH11)
J1(12)
J1(13).
J1(14)

- J1(15)

J1(16)
J1(17)

U10(8)
P1B(8)
P1B(4)
P1B(5)
P1B(6)
P1B(9)

P1B(1)
P1B(2)
P1B(3)
P1B(4)
p1B(T)
P1B(2)
P1B(3)
P1B(5)

Us(10)
us(4)
UB(2)
u6(8)
U8(6)
Us(12)
U4(8)

79F8
H366
354F
HI0U
F8C9
27A2
F4AS
61U7

838A
6P57
294A
BPHF
B7F3
OF66
A677
711U
UUUF
7242
1COH
A137
1U8F
87F3

2ATH
1H33
cpP13
cP13
cP13
22HH (High)

OFC1
6U3F
4AF7
22HH (High)
0278
23P4
93U
8286

3002
HFCU
576C
C540
HPHF
79CC
ABA7

Sig set

PIA() 5415
PIA(4) 5415
PIA(5) 5415
PIA(6) 665A
PIA(7) 5415
P1A(8) 044H
P1A(9) 505C

PIA(10) 0003 (High)

¢

=

Set Display Rate control full cw. Reinove the following boards from
their connectors: A11, A4, A15, A17. and A18. Place A16 on extender
"and set switches to read/write/loop Always position (LHHLHLLL).
Connect 5004A Start, Stop, and Clogk lines to proper test points on
A9 Processor board. Push 5004A Start, Stop, and Clock buttons in.

Turn instrument on. No input signak to instrument.

T VL

G 25 S ot ]

}ILNILN

Events Counter Troubleshooting

Service

I -

YES NO

8!

3

YES

is SIG set(2) OK?

15 SIG 10t(?) OK?

NO

)3 4

YES

;——-—————- is 51G set(3) OK?

NO

YES NO

Is SIG set(3) OK?

i 7

if these signatures are OK but the board will
not work property when A16 switches are set
High, one of the switth lines to U15 or v21
is not going High or the IC's are not
responding to the change.

‘ 8
Problem is in U112 or U14. Input

Signatures are given it needed
in SIG set(5) .

H

! 2

Trace taulty fine back to souce. Other
signatures that may be heipful:

us(10) 08A)
U9(15) 3URP
U11(15) TAPB (5004 Clock /")
U13(6) 5838

Input Lines (check only it SIG set(®is bad)

P1A(3)
P1A(4)
P1A(S)
P1A(B)
P1A(N)
P1A(B)
P1A(9)
P1A(TD)
P1A(TT)
P1A(16)
P1A(TT)
P1A(16)
P1A(2)
PIA(TY)
P1A(18)

u15(1)
U15(15)
u17(15)

U6(10)
U6(4)
U6(2)
U6(8)
Us(s)

‘Us(12)

U4(8)
U14(13)
U14(12)
u14(11)
U14(10)
U14(9)
U14(7)

87P9

9C76

10A3

F5P9

122U

2HPB

uPs2

2APF

UCA2

3UP7

3UP?

22HH (High)
7536

979H

22MH (High)

UUUF
044H
PPO7

" usp

urse -
0003 (High)
0003 (High)
0003 (High)
1USH
AOUB
PPO7

PO43

0407

4047

044H

44pF

I

N
i

inputLines (Check onlyi SIG set(is bad)

P1A(3) UUUF
_ P1A(3) FFFU
P1A(S) 8487
P1A(B) P760
P1A(D) JUSH
_P1A(G) 0355
P1A(9) UT5A
P1A(10) 6F99 |
P1A(TY) 792
P1A(TB) 488C |
AT UP2
P1A(16) 0003 {High
P1A(2) 0000 (Low)
PIA(11) 0000 (Low) May indicate toggling
P1A(18)

0003 (Higih)

i
s

Remove cable on J1 conpector and recheck the
signatures. If they are OK, the problem is
on’A22. it not, trace the signals back to

their sources. Other signatures thay may

be hetpful:
U3(9) 3227
u5(9) 0516 !
U11(15) 7APB (5004 Clock /)
U13(6) 5835
u2(9) 73A4
us(?) ASP
NOTE

It cannot be guaranteed that correct logic levels
can exist without putl gown resistors on A22 being
connected via cable

v 10

Set A9 Processor switches to
free-run position (LLLLLHH).

et s e g e e = e

| 11
NO | s 5iG set(®)OK? fYES
! 12 13
Check SIG set(?). input Remove the A12 board from its
Signatures are given if connéctor. With a Logic Puiser,
needed. ¥ pulse U18(12) and U13(13).
- r 14
; Y NO
. ES | 1ssiG set@OK?
15 K 2 16
Insert the A12 ROM board. Return Are the following input levels correct?
A8 Processor switches to HHLHLLL. U178U18: All inputs Low except U18(14) which should fioat high. if U19
Turn on instrument. Check the following pin 2, 5, or 11 is High, problem may be on A22.
input lines and trace the faulty one back u21(2) High
to its source: u21(5) High .
u21(2) Toggling u21(11) High
u21(5) High U21(14) Low
u21{11) High U21(3) Low
u21(14) Toggiing u21(6) tow
U15(2) High u21(10) Low
u15(5) Toggtling U21(13) High
u15(11) Toggling U15(2) High
U15(14) Low U15(5) High
. U15(11) Low
. s U15(14) Low
i NO | U15(3) Low
1 u15(6) High
H U15{10) High
1 U15(13) Low
i YES
1
i 18
| One of the multiplexers (U1S, 17; 19, 21) is not
- [ outputting properly. These four IC's drive the eight data lires.
| U19 and U21 drive the lower four bits and U15 and U17
i drive the upper four bits. If signatures are good on one
b - l 17 group of lines but not the other, it identifies the probiem -

" Trace the faulty input back to§
its source, IC’s U2, 3,5.7. 9, 11, and
16 should be in their reset state.
i

-

to one of two IC’s.

It one of the data lines is stuck in a Low logic state,
use a current tracer 10 identify the defective component.

NOTE ;

The numbered corners at top of each biock are tor tder;bnce purposes
and do not represent an order of flow. H

S

e et e et

i

[

19

i property, the remainder of the
i it is. turn the instrument on. set SEP/COM &
and connect 10 MHz from rear panel into STA!
: EVTS. Push each SAMPLE SIZE button. Count
i selected. 100K sampie will take about 35 seconds before it wilt displa
sample size. U13 pin 8 will pulse High at about 21 seconds. A portion of the
= Events Counter is on the A22 Arming Board.

The Events Counter is
and input events in frequency

used to accumuaite the held oft stop channel events,
or period measurement. If the Events Countet
will reset property. it will not affect the troubleshooting on this page.
(The procedure checks for this.) To determine if the countar is working
instrument must be functioning correctly
0 COM, X1, SLOPES to /.

AT channel input: Push DISP

er should display the SAMPLE SIZE
y the

Figure 8-11. A16 Assembly Troubleshooting Flowchart
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Part of Figure 8-12. A17 Assembly Troubleshooting Flowchart






M
z | i
: ;
NOTE | ! i
Betors changing any part. it i$ advisable 18 pulse U14(9) and/or : i
U1(14) and-recheck 1he ssgnature. (Nois€ pulses generated by START i
N . probing or t of i can attect the H
counter circuits NOTE 1 1 ; ‘ H A2
. Remove the foilowing boards from their connectors: A11, A12, . i The N2 counter is ] riy. The ing staps check
Sig set 4 A4, ATS5. A16, A18. A19, A20. AB (Ret. Freq. Butfer). Place A17 H tne operation of the N@ counter. Refnove the clip tead trom
g se " B on extender. Puise U14 pin 9 and U1 pin 14 with logic pulser. H “N2" and connect it to the “NG" test point
N : H %
@ LU);';’:;} g‘;)w ' Thus should reset all counter Circuits on the board. i Set caciiioscope controls to 0.5V/dy. 5 us/div, {ALT). Compare NO
' l the following inputs of U6 to the wiisetorms in Figure 2.
ul2(® 5PC3 2 ) i ¥
U12(12) 6570 i . Us(2) Figure 2A )
ctea the 1:!1;\.1;:9 l;qxi levels correct? i 32(5) - Figure gg {
. § 1 : 18 pins 5, 3, 14, 12 = Low H (11) — Figure . Problem is in ECL-to-TTL transiators U22, U23.
‘A T S S . A A T S i B0 T T . R L L L L L L : U18.pins 6,215, 11 = High | Us(14) ——— Figurs 20 . of the ‘st part of the NO countar stng UZS, (12
c A . @ U12(2), 556H . U3 ping 5, 3,14, 12=Low | H Do wavetorms of U6 match those stiown in Figure 2? and U30.
- - - - . ) : U13 ping 6, 2. 15, 11 = High NO . ;
- E s A S G W WP G I D e W T D W WD W A NS B T W W : ut2(5) gcgu ¢ lnG:i:,9= Low ? ‘ : . 3 . : lYE$ 1
ut2(11) 243 ¢ U186 pin 6 = Hi '
= High : i
. . U12{14) 1U00 ’ : " . s Set oscilloscope controls 10 0.5V/dwv, 50 us/div, (ALT). Compare
A A A < - s . . <V A - U5 and US data inputs = Low Yrace the bad tevel back 10 its Source of Lnatil b bad fogic state is i H N
B ’ — : U9 pin 11 = Low dotected. Ensure that the counter circult i sctuatly receiving the the following inputs of US 10 the wateforms in Figure 3 NO
wdiw - B Ut pins 2, 5. 11 = Low raset pulse from the logic puiser. N U5(2) Figure 3A N
-— —_— A e AR S A Y e . Y20 pin 5 = Low SEE NOTE 2 Us(5) —— Figure 3B L 20
’ ‘ ® usw 8% ; Us(11)———. Figure 3C pomramemmens Lo
uB(m) WA ¢ ‘ygs . . U5(14} Figure 3D | Repisce U4,
UB(9) 2HBH ; : Do wavetorms of U5 match those shewn in Figure 3?
C us(12) FUT3 | ‘Set output of HP BOBZA Pulse Generator for & square wave, 1 MHz ; A b
. C ! signat at ECL levels. if using & different puise generator, use l YED 21
ampirtude and otf-set controls 10 get ECL levels. Use 50 Qinput of B Set oscilloscol *
Lo h pe controls 1o 0.5V/Civ.'1 ms/div, (ALT). Compare
°’°“’°‘°°‘?‘ for visual aio "m sfhmg levels. Use clip leads to . the foliowing inputs of US to the wavetorms in Figure 7
@ us(2) UusPs ¢ connect this mignat to the “N1” test point. Bacause the level will Us(3) Figure 7A . NO
D U8(s)  656A change when connected to “N1", monitor the test point with U6(6) Figure 78 ' .L z
Us(11) 5TUM oscilioscope and 10:1 divider probe for final level adiustment. v UB(10, I3 N AS——
" y e Figure 7C
D us(14) C503 : Oscilloscope should now be set to DC. not 50§}. See Figure 1. N US(13) Figure 7D Repluce U3
Levets should be approximately -0.8V to -1.8V. . - Do waveforms of U6 match shown in Figure 79
' ’ Yes
7 8 : SEE NOTE 3 . ! 23
@ Ut2(4) 814 . ) ‘Set oscilloscope controls to 0.5V/div, £0 ms/div. (CHOP).
U12(7)  OAH2 ’ 5 : Compare the following inputs of US to the wavetorms in Figure 2. |
Ul2(e) 4499 US(3) Figure 2A .
U12(12) 81uH Set osciiloscope controls to 0.5V/div, 5 us/div, (ALT). Compare US5(6) Figure 28 : 4? 2
the foilowang mputs 10 U18 to the waveforms ot Figure 2. : Us(10y —— Figure 2C
: U18(8) ~— Figure 2A NO Us(13) Figure 2D i Reptoce U2,
' U18(3) ——— Figure 28 l ' N Do wavetarms of US match those shown in Figure 27
® urz(:) ycg U18(14) Figure 2C ; 8 Tves pos
u2(e) 70 : U18(12) —— Figure 2D .
: P - 21 snd
s uU12(10) 3PP8 of U18 match th nin Fi o Problem is in ECL-to-TTL tranalators U .
; UI2(13) UCBH Do ch those shown in Figurs 2 120 or the first part of the N1 countar sthing Set oscilloscope controis to 0.2V/div, 50 ms/div Does the wave-  NO
; : 1\{55 v Y27, U24 U30, ang U31 form at US(11) match that shown in Fpuro 47 (The it
i display will sweep at a stow rate.} __.....}. 26
3 Set oscikioscope controls to 0.5V/div, 50 us/div, (ALT). Compare ‘ = Replace UY
U15(6) APOS | the toliowng mputs of U13 to the wavetorms in Figure 3. YES? 27 .
A Av.‘-‘---‘--’-‘-----‘--- @ U?S{?; BIHF U13(5) ——— Figure 3A . - S
: U13(3) Figure 38 NO The NG counter is working properly. T
5 y. The following steps check
- 2 PR R TR TR R R R N . : U314 Figure 3C N ‘ the adders and multipiexers. Remove chip tead from “NG” and
; U13(12y —— Figure 3D " connect to “N1” test point. Cannect jufaper wire from U24 pin 7
P p RO y .- . Replace U19. (bottom of R23) to the “N2" test point. Connect 5004A as foliows’ ,
) B MR WD EED NN e GED GER W NN QRN S W . i . : Do wavetorms U13 maich those shown in Figure 3?7 , Start lead to U16(6). stop lead to U10(G}, clock to U18(5). ano
H lVES ground to ¢ . Do not use AP clip. Push start and ciock buttons in
T - — - _— - o o - . - 2 and teave start button out (/)
t Set oscaiioscope Controls 10 0.2V/div. 0.2 ma/div, (ALT). Does  LNO . . - <
c , : : wavetorm at U10(5) match that shown in Figure 47 4 19 y : 28
i ) _— ‘YES 11 - Replace U6 : Connect jumper wire from U12 pins 1 and 15 to ($) LNO
N : - Puise UT4(9) with Logic Pulser. is sig set OK?
H ¢ ‘The N1 courter is g Prop! The g steps check ’ - 29
"~ i the operabon of the N2 counter. the clip lead trom “N1” i froe
4 and connect 1t 10 the “N2° test point Is sy aez@OK’
D : Set Decitioscope controls 1o 0.5V/div, 5 us/div, (ALT). Compare '{ . b
the totiownng inputs of U18 to the wavetorms of Figure 5. H
¢ U18(6) —— Figure 5A - { : 12
; u18(2) —— Frgure 58 e , 1 Ruplace U12
. ' U18(15) Figure 5C Problem s in ECL-t0-TTL tracueaten L23. U22, Remove jumper trom U2 pin 1
9 : U18{11) —— Figure 5D and U20 or the first part of the N counter stang is sig se1( 5)OK? ;
: Do waveforms of U18 match those shown in Figure 5? U28, U2¢, US0. and L31 1 -—-————-w-—-b
o i 34
YES H H )
. R l 13 ! ) 18 the signature st U18(9) [*
- Set oscloscope CONtrols 10 0.5V/dw, 50 us/div, (ALT). . ! i 55417
‘ Compare the following inputs of U13 1o the waveforms in : ; . ‘YES %
» : f.ns(e E Figure 6A O - ; i 3
; : ! ) igure i o
. H uU13(2) ——— Figure 6B ‘ A 14 }’ is sig u‘lOK" N Reptece U13
v —— Figure 6C . : : .
31?:?1 F:g:re 60 . Cheack outputs of U17 siss repiece u7 i —
‘ . Do wavetorms of U13 match those shown in Figure 67 or Ji4, a3 aporopnate | . , %5
. . § Yes 15 : : Repiace U12
OTES | . Set oscilioscope controls to 0.2v/div. 0.2 ms/civ. (ALT) NO : 3 i ]
N : Does wavetorm at U10(6) match that shown in Figure 4? l o i “w
; 16; ! ‘
1. The numbered corners at the top ot each block are for E NO
referenca purposes and 0o Nat represent an order of tiow. YES Replace U1t i 15 sig set 7)OK”
2 The counter circuits on the feft of the schematic are ECL. Most d 1,55 - )
of the leve! transiation 18 done with the aid of resistor circuits - 1 ;
The translation is not complete uintil the signal has passed 7 \ s Is o signature at |
through the entire circuit ; | Replace - U1419) “H30C™
; i
3. Most the the figures in this procedurs show waveforms on a - X : . ‘VES 43
four-channel oscilioscope. The purpose is to show the timing i . A :
relation. This 18 not y " ] { H Fepace U0
. may be examined ingividually ‘tor proper amplitude and H H
penod ; GO TO SHEET 2,
E i
. i
. i
;
' Figure 8-12. A17 Assembly Troubleshoot
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e VS

a bad fogic state is
stually receiving the

H

1.

The N2 counter is working property. The foliowing steps check

the operation of the NG counter. Refmove the clip tead trom
N2 and connect it to the "NG” test point

Set.oaciloscope controis to 0. SV/G«‘;« 5 u8/0iv, (ALT). Compare

the toliowing inputs of U6 to the wm!orma in Figure 2.
us(2) Figure 2A

UB(5) Figure 28

U6(11} ——— Figure 2C

U614} Figure 20

Do wavetorms of U6 match those ;ncwn in Figure 2?

NO

Model 5370A
Service

l 18

Problem is in ECL-to-TTL transiators U22. U23. and U20
or the tirst part of the NO counter stnng U29, U26. U31.
and U30.

$res

19

s U271 and
er string

SREC——

12

1321, U22,
anter string

14

wce U17

Set oscilloscope controls to 0.5V/div, 50 us/div, (ALT). Compar
the foliowing inputs of US to the wwa!onm in Figure 3

us(2) Figure 3A

U5(8} ~——— Figure 3B

U5(11) — " Figure 3C

US(14} Figure 3D

Da wavetorms of US match those QMn in Figure 37

e
NO

§ves

21

Set oscilioscope controis 10 0.5V/div. 1 ms/div. (ALT). Compare
the foliowing inputs of UG to the wavetorms in Figure 7

Us(3) Figure 74 i
UB(6) ~——— Frgure 78
UB(10) ——— Figure 7C
UB{13} Figure 7D
Do waveforms of U6 match those shown in Figure 77

NO

2

Replace U4

§ ves

23

Set oscitoscope controls to 0.5V/div, 20 ms/dwv, (CHOP).
Compare the foliowing inputs of U5 t¢ the waveforms in Figure
U5(3) Figure 2/

uUs(6) ——— Figure 28

US(10) —— Figure 2C

U5(13) Figure 2D

Do waveforms of U5 match those shown in Figure 27

2NO

n
Reptace U3

§YES:

25

Set oscilioscope controis o 0.2¥/div, 50 ms/div Does the wave-
ftorm at UB(11) match that shown in Figure 42 (The osci

NO

y

Replace U2

dispiay will sweep at a stow rate.}

{yss:

27

The NU counter is working properly. The following steps check
the adders and multipiexers. Hemove chip lead from "NG” and
connect to “N1" test point. Connect jumper wire from U24 pin 7

| {bottom of R23) 10 the "N2" 1est point. Zonnect 5004A as tollows
Start jead to U16(6). stop lead to U10(6;. clock to U18(5). ang
ground to & . Do not use AP clip. Pushi start and clock buttons in

and leave start button out (/" }

!

28

Connect jumper wire from U2 pins 1 and 15 to common { ¢ }.
Puise U14(9) with Logic Pulser. Is sig set (1) OK?

NO

Replace U1

§ YES 32

NO

is sig set(3)ON? 3

|

is sig set(2)0K>

a3 §YES 34 30

§YES 18
Remove jumper trom Ufz pin ) NO

P! u12 Repiace U18

is sig set@OK”

' 3

Is the signature at U18(9) {NO

554177

‘YES %

Repiace U13
35

Repilace U8

i Is sy m'?)om

$YES 44 41

Replace U15

is the at NO
U13(9) "H30C™

©

GO TO SHEET 2

4VES 43 a2

Replace U0 Reptace U13

Flgure 8-12. A17 Assembly Troubleshooting Flowchart

(Sheet 1 of 2)
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0.1Vv/div., 0.1 us/div. 0.1v/div., 20 ps/div.

0.1V/div., 20 us/div. 0.1V/div., 01. ms/div.

U3A(2)

0.1v/div., 0.1 ms/div.

§-34
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Sig set
UB(4) PPSC
us(7)  UMP
us9) 1321
us(12) 2PTF
Is the signature st U7(9)
“BIMF™
® usy sec
us(s) 893P
UB(10) 6951 i3 the signature at L10(10)
us(13) 2P7F “AP09"?

56

1. Remove jumper from U12(15) and connect ta US(1S).

2. Remove jumper connecting U24(7) to “N2" test pont.

3. Remove clip leag from “N1" and connect to “NO” test point.
4. Remove all S5004A clip leads.

S, Pulse U14(9) with togic puiser.

} ves 7

=
Set osciloscope controis to 0.5V/div. 1 ms/giv, (ALT). Compare
the outputs of U6 to the wavetorms in Figure 8.
U6(4) Figure 8A

NO

|

18

I8 the signature at
un(7) "oH2P?

Replace U7. Repiace U 8.

49

f Replace U7. | l Replace U1S.

Ve Figure 88
U6(9) Figure 8C
U6B(12) Figure 80
0o wavetorms ot US match those of Figure 87

4 YES 59

Set oscilloscope controls 16 0.5V/div, 20 ms/div. (CHOP),
axternaily sync'd to US(12) Compare the Sutputs of US to the
waveforms in Figure 9.

US(4) ~mmmme Figure SA

useny Figure 98
Us(9) Figure C
us(12) Figure 30
Do wavetorms of US match those of Figure 9?7

‘ YES 61

Connect jumper wire from US(1) (). Set

controls 10 0.5V/div, $0 us/div, (ALT). Compare the outputs of
US to0 the waveforms in Figure 8,

Us(4) Figure 6A

NO

US{7) v Figure 68
US(9) e Figure 6C
US(12) ~m Figure 60
Do wavetorms ot US match those of Figure 67

1 YES 83

Set osciiloscope controls 10 0.5V/div. § ua/dvi. (ALT). Compare
the cutputs of US to the wavetorms in Figure 9.
UB(4) Figure 9A

NO

Us(7) Figure 98
Us(9) Figure 9C
UB(12) Figure 90
Oo wavetorms of US match those of Figure 97

J YES a5

Remaove jumper from U6(15) and connect to US(1S).
Remove jumper from US(1) and connect to U9(1).
Remove clip lead from “NG” and connect to “N1" tess point.

jumper wire from U24 pin 7 (bottom of R23) to the
“NZ" ana "NG" test points.
- Pulse U1(4) with Logic Puiser (UI(S) should be High ana

the “OUT OF LOCK"” LED shouid be on).

o rLp

§ YES 48

NO

Are ping 4, 7, and 9 of U9 toggling (pm 9 will toggle slowly) and
coes US(12) toggle when UZ(14) is pulsed with logic pulaer? '

[~

87

Ensure the inputs on U2, S, 11, 14) are correct
befare replacing U9.

[Au ping 4, 7, and 9 o U1 Hig;lL NO

72

{ 69

NO

Are pins 2, 5, and 11 of Ui Low?

YES

Repiace U11.

70

Do ping 4, 7, ana 9 of U1 go Low when pins NO
9. 5. and 7 of U23 are grounded?

YES

78
Does U20(5) change state when U20(7) is NO

v e Replace U23.
Copins 2, 5, and 11 of U11 go High when pins | NO
9. $, and 7 of U23 are grounded?
74

grounded?

§ VES 78

Remove jumper from US(1). With Logic Pulser, puise
pins 3, 6. 10, and 13 on both UF and U1 and ensure
the appropnate outputs toggle. Pemove the delective IC.

NOTE

The numbered corners at top of sach biock are tar reference purposes
anddo not represent an order of flow.

Figure 8-12. A17 Assembly Troubleshooting Flowchart
" (Sheet 2 of 2)
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8-270. A18 DAC/N# LOGIC TROUBLESHOOTING

8-271. This board is divided into two main parts: the DAC section and the Ng Logic section.
With the exception of U10, the DAC section is used only when the TRIG LVL button is pushed or
when the DAC is remotely programmed to directly control the input amplifier circuits, including
trigger level. The N#@ logic, however, is always used during frequency, period, and time interval
measurements.

8-272. DAC Circuit Troubleshooting

8-273. Begin troubleshooting the DAC section by placing the A16 Arming Interface service
switches to the write/loop-always position (LHHHHLLL). Set up a 5004A Signature Analyzer.
Generate a power-up reset and check for the following signatures. On the 5004A, push the
Start, Stop, and Clock buttons in. Connect pod leads to A9 test points with Start, Stop leads
going to the “LA15” test point. Replace any IC with a bad signature.

US(11)  H245 U2(11) 5390 U6(11)  CF07 U3(11)  07CH

US(6)  A310 U2(6)  H3C3 Us(6)  74U4 U3(6)  AUOS

U5(14) 9190 U2(14) 0432 U6(14)  FOFH U3(14) 7400

US(3)  08H3 U23)  C2A2 U6(3)  95AP U33)  19AC
U2(9)  686F u39)  77U3

U7(11)  HF4A U4(11) 764U U1(1) 5616 (High)

U7(6)  2A2P u46) 7587

U7(14)  5616.(High)  U4(7) 2391

U7(3) 9138 U4(14)  28CC

U7(9)  17H8 U4(3)  F026

The following input signatures are given, if needed.
PIA(T) U95A

PI1A(2) A267
P1A(3) FCAS
P1A(4)  H49A
PIA(5)  8AS53
P1A(6)  ABHS
PIA(7) 1342

P1A(8)  FPU1

8-274. Use the DAC adjustment procedure, Table 5-7, to troubleshoot the remainder of the
DAC circuit. If the levels are significantly in error, the DAC, current source transistor, or oper-
ational amplifier for that channel is faulty. If when the A16 service switch is in its normal
position (all up) the front panel trigger level readout is jumpy as the LEVEL pot is turned, it is an
indication that the DAC for that channel is bad or the LEVEL pot is bad. (K1 should be open un-
less trigger levels are remotely programmed.) TP5 and TP4 should be continuously variable from
-1.3V to +0.5V dc. If all the above checks properly, the problem is in U11 operational amplifier
or U1 output buffer.

8-275. N8 Logic State Troubleshooting For +T.1. Only Arming
8-276. With all boards installed and no input signal, set both SLOPE switches to the _# position

and turn power on. The circuit should be static and set to the following ECL logic states
(H=-0.7V, L=-1.4V). Use oscilloscope with at least 200 MHz bandwidth.

U17(2) Low U16(3) Low TP8 200 MHz
U17(3) High U16(15) High TP9 Low
U17(15) Low U18(2) High TP10 200 MHz
U17(14) High U18(3) Low TP11 High
U16(2) Low



Model 5370A

8-277. Place oscilloscope probe on TP9. Push the start channel slope switch down and then up.
This action should set the flip-flops such that N@ pulses (200 MHz) are present at TP9. If N@ pulses
are present, the count chain circuits will overflow after about 10 seconds and an error 02 message
will be displayed on the front panel. To repeat the test, push RESET and toggle the start slope
switch again, then proceed to the next test. If the N@ pulses are not present, check the following
static ECL levels during the 10-second period. (One way to overcome the 10-second limitation is
to ground TP9.)

U17(2) High U16(15) Low

U17(3) Low U18(2) Low

U17(15) Low U18(3) Low

U17(14) High TP9 200 MHz (not grounded)
U16(2)  High P11 High

U16(3) Low

8-278. Once the start channel has been triggered, using the stop slope switch to trigger, the
stop channel will pulse the circuit back to its original state. To check this, set oscilloscope to
2 ms/div. and monitor TP11 while repeating the procedure of using the start and stop slope
switches. TP11 should pulse low, although it may not be possible to see it everytime. If the pulse
appears atTP11,go ontothe+T.l. troubleshooting. However, if the pulse is not present, the circuit
can be checked statically by the following method: jumper TP11 to common (TP15), push RESET,
toggle the start and stop slope switches once, check the following points:

U17(2) High U16(3) Low
U17(3) Low U16(15) High
U17(15) High U18(2) Low
U17(14) Low U18(3) High
U16(2) Low TP9 Low

TP12 High

8-279. N# Logic Static Troubleshooting For +T.I. Arming

8-280. Before beginning this troubleshooting, ensure that the circuit works properly in +T.I.
ONLY, then proceed as follows. With all boards installed and no input signal, set both slope
switches to the £~ position and turn power on. Push +T.1.. If START light comes on, push PERIOD
COMPLMNT to get STOP light. Connect oscilloscope of at least 200 MHz bandwidth to TP9 and
toggle the stop channel slope switch twice. This action should set the flip-flops such that N@
pulses (200 MHz) are present at TP9. (The pulses may appear after the first toggle of the slope
switch.) TP12 should be low for minus sign.

8-281. If the N@ pulses are present, the count chain circuits will overflow after about10seconds
and an error 02 message will be displayed on the front panel. To repeat the test, push RESET, and
toggle the stop slope switch again, then proceed to the next test. If the N@ pulses are not present,
check the following static ECL levels during the 10-second period. (One way to overcome the
10-second limitation is to ground TP9.)

U17(2) Low U16(3) High

U17(3) High U16(15) Low

U17(15) High U18(2) Low

U17(14) Low U18(3) Low

U16(2) Low TP9 200 MHz (not grounded)
TP12 Low

8-282. Once the stop channel has been triggered, using the start slope switch to trigger the start
channel will pulse the circuit back to its original state. To check this, set oscilloscope to 2 ms/div.,
and monitor TP11 while repeating the procedure using the stop and start slope switches. TP11
should pulse Low, although it may not be possible to see it everytime. If the pulse is not present,

Service
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the circuit can be checked statically by the following method: jumper TP11 to common, push
RESET, toggle the stop and start slope switches as previously mentioned, and check the following
points.

U17(2) High U16(3) Low
U17(3) Low U16(15) High
U17(15) High U18(2) Low
U17(14) Low U18(3) High
U16(2) Low TP9 Low
TP12 Low

8-283. A19/A20 START/STOP INTERPOI.ATOR. TROUBLESHOOTING

8-284. The A19 and A20 assemblies are identical. This troubleshooting information applies
directly to both. Before troubleshooting either assembly, place the defective assembly on an
extender board (i.e., 05370-60077 extender board found in the 10870A service accessary kit).

8-285. The first five wave shapes were photographed without a signal applied to the front end
and the 5370A power-up conditions set. The remaining photographs were taken with a
10 MHz signal input supplied from the rear panel 10 MHz output jack.

With the 5370A power ON and the defective A19 and A20
assembly on an extender board, observe the following five wave
shapes at the designated points:

0.02Vv/div., 0.2 us/div.

TP9

0.02V/div., 0.2 us/div.

TP10
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0.02V/div., 0.1 us/div.

[N
TP11
ov
- 0.02V/div., 0.1 ps/div.
ov
VRS
0.02V/div., 0.1 us/div.
TP2
ov

To observe the remain wave shapes:
1. Connect a coax cable from the rear panel 10 MHz output to the front panel START input.

2. Set the switches on the A16 Arming Interface assembly as follows: QHEBHEBE.

3. Set the 5370A front panel input switches as follows:
BOTH CHANNELS

T ' IMPEDANCE ...iitiiiiieienninanee.. 500
ATTENUATION ..ot #
COUPLING .e.vvvivinieeinennnnnen.... DC
SLOPES o\ttt ieieeiiieiaeaaannnee F
START COMP/SEP ................. START COM
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TP3

TP3

0.01V/div., 10 us/div.
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0.02V/div., 0.2 us/div.

TP4

ov

0.02V/div., 10 ns (delayed sweep)

ov

0.02V/div., 5 us/div.

-~ - X N o . 3

RS T PR § ’ki.f‘m'f‘.gl,;uz.u E a

8 o S + P TR
UB(M4) [T T T T T

8 . . . v : . =

B . . L . PR N P OV

ol L *
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0.02V/div., 5 us/div.

TP7

ov

TP8

ov




Model 5370A
Service

8-286. A21 200 MHz MULTIPLIER TROUBLESHOOTING

8-287. Begin troubleshooting the A21 assembly by placing the assembly on an extender board
(i.e., 05370-60077 extender board found in the 10870A service accessory kit). The following five
photos show wave shapes which appear at designated points throughout the circuit. All wave
shapes were taken using an HP 1720A (275 MHz) oscilloscope and 10020A resistive dividers with a
20:1 tip. No special 5370A front panel setup is necessary.

0.1V/div., 10 ns/div., 500

™
(200 MHz)

ov

10 MHz INPUT

P1B(8)
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0.02V/div., 10 ns/div. —

U2A(3, 15)

200 MHz
U1(14)
Ui(2)

The following dc bias voltages for transistors Q1 through Q8 were measured with an HP 3465A
Digital Multimeter. They were measured with the 5370A A8 assembly removed.

NOTE

All of the collectors are at ground (0V).

Base Emitter
Q1 -14.9V -15.0V
Q2 -12.0V -12.7V
Q3 -7.9V -8.5V
Q4 -8.5V -9.1v
Q5 -7.6V -8.2V
Q6 -7.5V -8.1v
Q7 -7.6V -8.2V
Q8 -7.5V -8.1V
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usD(12)

U5D(13)

0.1v/div., 0.1 ps/div.

0.1V/div., 20 us/div.

USE 10 DIVIDER PROBE

0.1V/div., 20 us/div.

0.1v/div., 0.1 ms/div.

[P A

3
e

1

Bofore Iroubleshooting the Arming board, ensure tnat the processor saction
and A8 Arming Interface board are working properly

SEE NOTE 2

2

Connuct BNC cable 1rom rear panel 10 MHZ OUtout j8ck (o front panel
START input. Set both LEVEL controls to PRESET. Also, set switches to
508, X1. DC, START COM, SLOPE switches to ¥ SAMFLE RATE out of
HOLD and FREQ STD switch (rear panet) to INT, Tum mstrument power
on. Counter shouid power up to TI. MEAN, SS of 1. and +T1 onty,

Y 3,

NO

YES

!

== Does counter dispiay =100 ms?

e s e et et et F

NOTE
The numbercd comers at Yop ot each block are for reterence
‘ and 9o not an order of fiow.
2. See Tables 5-2 and 5-3 for A22 board removat and installation

: nstructions. Placing A22 on an extender board may not be
5 necessary for troubleshooting. .

1.

5

YES } Change ston channel SLOPE switch to {NC
\..Does counter display==50.00 ns"

37

YES

Push 171 button. Does counter display | NO

() 50.00 ns?

-

43

36
Check SLOPE switch circuit
on A4 assembly.

8 :

Does pushing PERIOD COMPLMNT give an NO

Does pushing the PERIC:D COMPLMNY buttor gives

' 4

Remove input signal and push RESET. | NO
Does the ARM light come on?

§ YES P S $ - : 5

Wilh irput signad removed, check the ioliowing pomnts:
TP2 ECL Low

is U21(12) an EECL Low {-0.6V)? o

vES [no 7 | TPI  ECL High
o U1 B{*0) ECL High

’ YES

150

!

The Arming board appears to be ofmrational,
aithough penpheras circuits ke the: axtemal
input circuit and start stop buffers {0 the rear
panel jacks were not checked. If basrd fails only
at higher frequencies, nsert 100 Mitz signal and
trace circuits for bad loge levels. !

y 57

Check for start and stop signats at TPS ynd TP6.

If present, check for trigger sagnais (10 Fiz) at

outputs ot U22AAC and UIOAAC. Check P1 pin 4 with
Logic Prabe to ensure the presence of 11 Hz clock signal
(puises are 100 narrow for OeCiHoscope! .

YES | Push 1s GATE button. Does counter read 10.0016301 I NO
“~===1 with ARM light tiashing once a second? ";
54 51
o NO Set A16 switches 10 LHMHHHHH and push RESET.
Is the ARM light o Is U24B(15) toggiing st EECL levels?
YES _s ‘YES 53 [NO
Check U7A and U238 ]
aP13). . Replace U24:. -
56 52
NO UT4A pine 2. 4, 6, and 7 should
Are the tights ? pirm 2.4, 6, an
1ngger o be togglihg st ECL levels. U10A(4)
. should b £CL low.
‘YES 58

Doas TP10 go to an EECL Low (-0.6V; when position
of ttart channel SLOPE switch is changed? (Return
swilch to £ when done.) )

47

1. Coufiter may be stuck in calibrate mode. Linder normal operation when switching from
Tt 10-FREQ, 1K sample size light shouid hght briefly and counter shou.d return to SS
of 1{Remove input signai. There should e no 10 MHz signal present tt U15{1} and
U18§7). U5 pin 11 is EECL High (OV) and pin 12 is EECL Low (-0.6V). 4116 pins 11 and
12 a}s EECL Low.

2. it cigpiayed number is off by a large degree. the calibrate routine may not have been
entefed. Push Ti button. set A16 switches to LHHHHMHHH, and push FREQ button
Rembve input signal A 10 MKz clock signal should be present on the outputs of U16
and £315 and at the proper EECL leveis.

3. i thé-above two steps are OK. retumn A16 switches 10 ail high and push RESET. insert
a t into start channel input that is not close 1o 10 MHz in frequency. Check that
um;s passing the signal that is present on pin 15

YES

"Does TP9 go to an EECL Loﬁ% (-0 6V) whor start | NO
channet SLOPE switch s reftirmed to # position?
)

Check reset line inciuding U14B(* 4) ECL Low
answer of =(2);50.00 ns, but of opposite sign? an answer of = (1) 50.00 ns, but of opposite 2ign? Qs, Q6. and U1C. ) U29A(7) ECL Low
’ YES §NO 29 P
¢ Does U28(6) go to an EECL Are P1(6) and P1(12) at | NO
¢ Low (-0.6)7 EECL Lows (-0.6V)? )
48 . “
Push FREQ button. Does counter ": | Does UBD(13) change state when YES I NO o F P
h = ) " e e s e , -
display =10.00 MHz? : PERIOD COMPLMENT button is pushed " T Dows tover a1 71181 change 1o EECL Figh (@) when poation of stet T 7 e auomn LTCTE) o v Femrens
YES Ino YES NO Problem is in U23A or U2SB or the { channel SLOPE switch is changed? (Retum switch o/ when donet) | | the IC trut coes not reset. If both IC's rmset with jumoper
o fcircuits that enable those gaies to . problem s probadbly Q5, Q8, or U1C. Pushing RESET generates
8 45 pass tre stop signal NOTE ©} auingle. nirrow pulse that will be difficult to see on &
Push DSP EVTS and SAMPLE SIZE . HTOGGLE line should cause . Level changes generated by changing the siope switch will be ‘1 osciioscope. Set A16 1o LHHHHHHH and push RESET
s an 007 UBA and U980 to change state 40 present for only 10 seconds before reset pulse clears the condition 10 generzie & repetitive senes of reset puises
of 100. Does counter display “100"? T PERIOD COMPLMNT 1
button is pushed. Probaem 15 1n LRTA. U278, U2B. or the gates that lvgs [ NO
controf them. Fushing PERIOD COMPLMNT y : 2 .
enabios U27A or UZ7B 1o pass the armifg pulse to Pusn RESET. 1s TP10 an EECL | NO ) n
b clocs U28 High (0V)? A " ; y
Set SS to 1 and check U2B(13) for presence | : I 2 . Sat stant channel SgOPE switch 10" position. Push RESET 18 TP8 | NO
of very narrow reset pulses. it present. H YES zn . an EECL High (OV)?
remove input signal, push RESET. and check| i Probiem is in U7B.D, U27A or U28. . - - - "
that Event Counter has reset. Connect input | | One channel is arming the counter : . Flip-Flop :J‘m and U258 is not Ebgmo reset.
S1gnal, st A16 switches 10 LHHMHHHH, i through U28 but not the other [ U25 pins 14 and 15 should be EECL Low (-0.6V). .
push RESET and check for waveforms as f . -
in Figures 1 through 5 & 24 13
1
3
}

be Low and pin 7 should be High.

Flip-Flop U26A4B is not being reset,
U268(16) must be Low. U25A(8) should

$YES. 1 ' 1
Connect 10 M signal to s;m chanhgl imput.

is U25A(1) an EECL

Pvu&p( 58 1n U24A
ull?ﬁi

Push RESET. is 10 MHz prosent on TH8? High (0V)?
YES NO 'YES lNO
21 20 . L 17
Check signal path through U208, 1)16, and the colay
H Replace U17. line. Ensure that U16 is receiving the proper anadie Replzce U26.
. levels from UGASD. B
RR 26 ) . YES | Is U25A(7) an EECL .
[ 18 Low (-0.6v)?
| Push RESET. Does U’Mﬁ(ih go High whan position of NO ;
.| san SLOPE switch 8 changed? {Return switch L NO
| to # when done.) . . Replace 25 -
1 1 YES 31 16

Connect 10 MHz signat 10 stirt channet s,
Push RESET. Signai should be present at URSA(T).
Check signat path through LU20ASB. and U16. Ensure that

2 * LiI16 s receiving proper enable MMMD
Connect 10 MMz signal 1o start channel input When position of SLOPE switch is changed, are | NO
Push RESET. is 10 MHz present on TP11? pins 15 and 16 of U24B both EECL Low (-0.6V)? T
. YES NO ; vES :
" . 23 ' 7
! Connect 10 MHz signat 10 stant channel input. : Trace these :nputs beck 1
3 { Push RESET. Is 10 MHz present on U24B(14)? ; their sources
Repiace U21. : v lYES NO
; i 30
| Replace U24 i

3

( 3

23

Check the signal path through U19B, U15,
&nd the delay line. Ensure that U15 is
receiving the proper enable ievels from USCAD

Check signal path through U198, U15, and U19A. Ensure
that U15 is receiving the proper enable ieveis from UGCAD.

e e =

Y S

iy
3
i
3

H
.

Figure 8-13. A22 Assembly Troubleshooting Flowchart
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8-288. A23 FRONT PANEL TROUBLESHOOTING
8-289. Digit LED Displays

8-290. There is no circuitry on the front panel board, other than the LEDs themselves, that affect
the operation of the display. The control circuitry is found on the A11 Display Interface board.

8-291. To replace a bad display LED, start by sliding the three tabs on the display window to the
left. Pull the top of the window forward and lift the window clear. Remove the faulty LED with a
pair of IC tongs. The displays are in sockets and are not soldered in.

8-292. Pushbutton Switch LEDs

8-293. As with the digit display LEDs, there is no circuitry on the front panel board that affects
the LEDs of the pushbutton switches. The control circuitry is found on the A11 Display Inter-
face board.

8-294. To test for a bad lamp, push the front panel RESET button. All front panel pushbutton
lights should now be on. If only one pushbutton LED is out, the LED is bad and should be
changed. However, if an entire column (vertical) or row (horizontal) of LEDs is out, the problem
is on the A11 Display Interface board.

8-295. Pushbutton Switches

8-296. To check for proper contact closure of the front panel switches, place the A11 Display

Interface board on an extender board and check for proper signatures at A11U15 pin 6.
SETUP:

A16 Arming Interface switches to normal position (all up). A9 Processor switches to
normal position (HHLHLLL) or to freerun position (LLLLLHH). Connect 5004A Signature
Analyzer Clock to A9 CLK test point and Start, Stop to A11U17(8). Push 5004A Start,
Stop, and Clock buttons in. Turn 5370A instrument power on.
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8-297. Check for signatures at A11U15 pin 6 for each key. If no key is depressed, pin 6 should be
Low. If a signature is present, it indicates a key is stuck closed. Compare the signature to those
listed to determine in which column the faulty key is located.

5004A Probe at A11U15(6)

Column #1 Column #2
T.l. TRIG LVL
FREQ PERIOD
1 PERIOD 6U86 0.01s H290
0.1s 1s
Column #3 Column #4
MEAN STD DEV
MIN MAX
DSP REF U138 CLR REF C4CF
DSP EVTS SET REF
Column #5 Column #6
1 100 ZFUP
1K 69CP 10K
T00K
MAN RATE
. Column #7 Column #8
+T.I. ONLY 7774 +T.1.
EXT HOLDOFF ’ PERIOD COMPLMNT 8636
EXT ARM
Other Keys
TP Key S1G/Logic State
A11U15(6) RESET 7774
A11J3(10) LOCAL/REMOTE Low with Key in
A11)2(9) MAN INPUT Low with Key in

8-298. Annunciator LEDs

8-299. If when pushing front panel reset, one of the following annunciators do not light,
replace that LED: *, K, evt, M, m, Hz, u, n, s, OF, p, V, LDTN, TALK.

8-300. The remaining LEDs are driven by circuitry on the A23 Front Panel board. During apower
up reset, the Start and Stop LEDs will not light. Once power up reset has finished, the ARM light
should be on. Push the +T.1. button to cause the Start or Stop light to appear. Then push PERIOD
COMPLMNT for Stop or Start.
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Figure 8-14. Front and Rear Panel Designations
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Figure 8-15. Top internal View
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10 MHz
osc
200 MH:
Moum'z BUFFER EXT FREQ STD INPUT
# INT FREQ STD OUTPUT
DISPLAY & PUSHBUTTONS
EXT =
TRIG
OUTPUT e
/
START Ny
START r>-—j> INT
COUNT
PROC
CHAIN, DISPLAY _
ARM | a ) ROM 1/F HP -1IB
RAM
Na I/F
P Dot
sT0 STOP o
INT Ng
‘ ‘ [ | A A \
INT
DAC ARM Losic
I/F I/F
\ [
: - \ A A A | /
77
/ BUS

5370A SIMPLIFIED BLOCK DIAGRAM

%%
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Part of Figure 8-16. Simplified Block Diagram
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Al MOTHERBOARD A6 POWER SUPPLY
.5A TINEAR
oo SERIES-
OVEN FUSE P > +16V
0SCILLATOR
POWER SUPPLY A REGULATOR
(OPTION) FUSE T
oo SERIES- . i5y
PASS >
AC LINE | | Power TRANSFORMER POWER :zlgz +10.00V REGULATOR
INPUT MODULE RECTIFIERS RELAY L 10¥ PRECISION |
AND FILTER 4y REFERENCE
CAPACITOR e
SEPRAIsEss- - 5.0v
FAN 4’;‘:’ REGULATOR
Fuse TINEAR
SERIES- _
1 oaSe ISV
‘
FRONT o ™ REGULATOR
PANEL ON- vl
STBY SW

A1 POWER SUPPLY MOTHERBOARD ASSEMBLY
A6 POWER SUPPLY CONTROL ASSEMBLY

The Power Supply Motherboard/Power Supply Control Assemblies (A1, A6) supply all DC
power for the instrument, except for the Option 001 Oven Oscillator. The AC line voltage enters
through the Power Module (correctselection of line input voltage determined by Power Module
card) to the Power Transformer primary windings and to the instrument fan. The secondaries of
the power transformer are rectified and filtered and sent to the Power Relay. A separate trans-
former secondary supplies power to the Oven Oscillator Power Supply (A7) (Option 001).
When the front panel ON-STANDBY switch is activated, AC power is sent to the fan and
unregulated DC is sent to the Power Relay, enabling the four unregulated DC voltages to the
Power Supply Control Assembly (A6). The A6 assembly then converts the four unregulated DC
voltages +10V, +20V, -20V, and -10V (fused at the input) to +5V, +15V, 15V, and -5.2V for
distribution throughout the instrument. These voltages are supplied by four, separate linear
series-pass regulators which are referenced to a single +10.0V precision reference IC (A6U5)

Part of Figure 8-17. A1 Power Supply Moth'erboard, A6 Power Supply Control Assemblies
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NOTES:

1. REFERENCE DESIGNATIONS WITHIN
THIS ASSEMBLY ARE ASBREVIATED
ADD ASSEMBLY MUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERRISE INDICATED:

RESISTANCE IN OMMS
CAPACITANCE IN FARADS
INOUCTANCE IN MENRIES.

3. ASTERISK (%) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SMOWN.

A2 AS

C1. Cs Ct. Ca cr.ca
J J1 CR1. CRS
L&) A1 R8 o8 DS4
R1. R4 ¥y Fa
Q1 04

R1. R24

U1 s

AS TABLE OF ACTIVE ELEMENTS

Reterence WP Pari WMtr. Part

Designetions Number Number
CRY. CR2 1902-0822 INS3408
CR3. CR4 1902-0632 INSISAB
CRS. CR6. 1902-0074 1902-0074
RT 1902-0782 1902-0783
0D31-084 1990-0620 50624584
Q104 18530036 1853-0036

0z Q3 18540215 2N3904
Ur-Use 1826-0477 LM3GIAN
us 1826-0316 LHOG70-1H

BLK/YEL/WHT

BLK/SRN/WHT ] 1BOTTOM?
] L]

BLK/BLU/WMT [

Figure 8-17. A1 Power Supply/Motherboard Assembly,
A6 Power Supply Control Assembly, A24 Line Module Assembly
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A3 INPUT ATTENUATOR ASSEMBLY

A4 INPUT TRIGGER ASSEMBLY

SLOPE
sWITcH [2] OFFSET
I ov
| 2 PoS. T
WPEDANCE 0.6V
START SWITCH CONVERTER SCHULTT
— o TRIGGER
J2 M Lika] » u2
[oc ]
si
1
! ST OFFSET
cou TEVEL X1
- + & /ﬁl )\
—{SEP_] T N ~J ]
A Y
sToP
=1 & pp—
J5 i Y SWITCH OFFSET
[S0a] ov
: s2 2 PoS. TWPEDANCE pupp R R
SWITCH °°"‘§2RTER X8_AWPL |U) TRIGGER
Ul
BIAS
ADJ
| oFFseT
! LEVEL

=

g

L_ A\

[ AN AN

A3 AND A4 INPUT ASSEMBLIES

START TO A22
ASSEMBLY

START TRIGGER
LEVEL FROM Al8
ASSEMBLY

STOP TO A22
ASSEMBLY

STOP TRIGGER
LEVEL FROM AI8
ASSEMBLY

The input configuration consists of an Input Attenuator Assembly (A3) and an Input Trigger
Assembly (A4). These two assemblies contain the controls which determine the type of coupling,
the input impedance, the trigger slope and the trigger level pot. The trigger level and the
slope selection can be selected either manually by front panel controls or remotely by HP-IB.
The START and STOP signals are amplified and conditioned and then sent to the ARMING
assembly (A22) at the rate at which they are input to the machine.
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Part of Figure 8-18. A3 and A4 Input Assemblies
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Model 5370A
Service

NOTES

REFERENCE DESIGNATIONS WITHY

THIS ASSEMBLY ARE ABBREVIATED
ADD ASSEMBLY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION

UNLESS OTHERWISE INDICATED
RESISTANCE N OHMS
CAPACITANCE IN FARADS
INDUCTANCE iN HENRIES

A3 Retersnce
C1.C28
CRt. CR4

EANNE]
Q3. 06
R1. RBE,
S1 58
Ul U2

Desetad: R2, R27. R30. R49. RSO

A3 TABLE OF ACTIVE ELENMENTS

Reterence HP Pant Mir. Part
Denigrations Number Number
CR1-CR« 19010376 1901-0376
Q1 02 18550225 1855-0225
03-06 1854-0215 2ZN3N04
Ut uz 1826-0088 1826-0083
A4 Retorence
Designations
C1.C28
CR1, CR4
RN
R, Ras
Ut Us

AS TABLE OF ACTIVE ELEMENTS

Retwrence HP Part Wy Part
Designations Number Number
CR1, CR2 1902-0074 1902-0074
CR3. CRe 1902-3036 1902-3036
W u2 1826-0290 18260290
U3 U 1826-0021 AM3I10m

Figure 8-18. A3 Input Attenuator Assembly, A4 Input Trigger Assembly
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L,

A7 OSCILLATOR POWER SUPPLY (OPTION 001)

\ OVEN MONITER N
FROM A9 ) LAMP DRIVER 7 TO A2
';’{fc \ +25 UNREG
[.5A 7 TO A69
FROM Al < P WAVE VOLTAGE « +12
ANSFORMER 7 - REGULATOR 7 TO A69
TRANS 9 R RECTIFIER

A7 OSCILLATOR POWER SUPPLY ASSEMBLY

The A7 Assembly is supplied with Option 001 to provide the voltages needed by the Optional
Crystal Oven (10544A). The 16V ac from power transformer T1is rectified, filtered and regulated
by the assembly. There is also an oven monitor circuit which lights an indicator in the front
panel display whenever the crystal oven is below operating temperature as is the case when the
instrument is first connected to the ac power.

A7

R IREY S
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Part of Figure 8-19. A7 Oscillator Power Supply Assembly
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A7 OSCILLATOR POWER SUPPLY (05370-60007) SERIES 1748 (OPTION 001)

- — NOTES ;
R ; = LT | |

. REFERENCE DESIGNATIONS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN FARADS
\ B " INDUCTANCE IN HENRIES
69(14,74)

> —
-~
>
pe
®
Rl

FROM
XA69(11,T1)

P D e O

> —

3. ASTERISK: (%) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN.

FROM Al v R R N
POWER SUPPLY , \ NP CRZ -
MOTHERBOARD < N X2V L

T1 16VAC TAPS

PRIV

PETTIE
——] _VOLTAGE =
] REGULATOR .}

1 com "

=

-
o

XA69(3,3)
1 . A7 Reference
. Designations
t ) C1, C5
. CR1, CR3
F1
] g Q1
i o R1, R2
Td U1
XA{BQ( 15,15) -

T

e 4
T 1700w |

- -

AL 1S 3 E? Y - e
kY .

ol covtroL

¢ A7 TABLE OF ACTIVE ELEMENTS

ST 1 oi Reference HP Part Mfr. Part
, X A:ﬁg (8, ) Designations Number Number
3y

§ EEEREE T CR1 1901-0366 1901-0366

f - : CR2 1901-0028 1801-0028

R : A : CR3 1902-3172 1902-3172
! ‘ . A L : : T Q1 1854-0071 1854-0071
| , U1 1826-0147 MC7812CP

- - - - - - - - — S

e e it Ao e <1

A7 - | | ‘ . |

; , ; Figure 8-15. A7 Oven Oscillator Power Supply Assembly

’ : , z , : (Option 001 Only)
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|

N
\

A8 REFERENCE FREQUENCY BUFFER

A LED |w
INDICATOR
) "] oNE sHoT
wn
SCHMITT
10MHZ 10MHZ TRIGGER MECL  |y3
FROM A69 BUFFER | .| BUFFER OMHZ 1 a2y
(us)
(y3)
INT/EXT MECL
TO/FROM INT/EXT SELECT LINE SELECT BUFFER 1OMHZ =0 apo
ALT(18) GATING
(U2, (u3) (u4)
MECL
. EXT FREQ. INPUT X2 MULTIPLIER SCHMITT L | 7O TTL - T0 A9
i FROM J6 « AND |OMHZ TRIGGER BUFFER
7 FILTER BUFFER (V4) P
(REAR PANEL) (Q7,@9.05) (Us) A0
MECL TO
SINE 10MHZ
— BUFFER TO JT (REAR PANEL)
(u4)

A8 REFERENCE FREQUENCY BUFFER ASSEMBLY

The Reference Frequency Buffer Assembly (A8) receives 10 MHz from either of two sources.
The first source is the internal crystal time base. The second source is the EXTernal frequency
input (5 or 10 MHz) from the rear panel connector J6. Whichever 10 MHz signal is selected is
shaped and sent to four buffers and a signal monitor. The monitor is an LED and a oneshot multi-
P vibrator triggered by the 10 MHz signal. When the LED indicator is on, the selected source
signal is present.

Part of Figure 8-20. A8 Reference Frequency Buffer Assembly
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A9 PROCESSOR ASSEMBLY
o= g
6800 128 BYTE 128 BYTE 128 BYTE | 2048 BYTE |
PROCESSOR RAM RAM RAM | FROM (OPT) |
[ an - wd
T FENABLE ¥ ¥ 3 7\‘T
tLocK
16 ) AND 7
11s LOGIC 18 [ 7 1yl
DRIVER DECODE 8 8
LoGIC
N ADDRESS
v ] DATA
CONTROL oA
FROM A8 S—|-1OMHZ BUFFERS
Vd
STROBE  LIRQ LRST
g2 LNMI HRUN | CONTROL DATA ADDRESS
HRDY LR/W | LINES LINES LINES
MEM CLK
HEN N W
TO . TO
CONTROL DATA |
BUS Bus Vv
To
ADDRESS
BUS

A9 PROCESSOR ASSEMBLY

The Processor Assembly (A9) contains the microprocessor, clock logic and driver circuits, RAM
and RAM Address Decode logic, and Address and Data Buffers. The Address Bus contains 16 lines
which can address up to 65K locations. They are one direction (out only). The data bus contains
8 lines. These are bidirectional (Input and Output) to the A9 Assembly.

The third bus is the control bus. The lines are mainly microprocessor inputs with the
exception of three. The R/W (Read/Write) line is an output to the RAMs. The VMA (Valid
Memory Address) line is used for decoding. And the BA (Bus Available) line used to tell
assemblies on the Address Bus, the bus is not being used by the microprocessor. The remaining
control lines enable the microprocessor to keep track of the status of the rest of the machine. For
example, these lines enable the machine to use the HP-1B and lets the microprocessor know
when a key is pressed or when a measurement has been completed. The RAM:s are used to store
data such as which key is active or the results of previous measurements.

The 10 MHz is present from the A8 Frequency Buffer Assembly to run the Microprocessor
Clock State Machine, which generates all necessary processor clocks.
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Part of Figure 8-21. A9 Processor Assembly
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NOTES

REFERENCE DESIGNATIONS WITHIN

THIS ASSEMBLY ARE ASHREVIATED.
ADD ASSEMBLY WUMBER TO ASBREVI-
ATION ¥OR COMPLETE DESCRIPTION

UNLESS OTHERWIST INOICATED:
RESISTANCE IN OHMS
CAPACITANCE IN FARADS
INDUCTANCE IN WENRIES

. ASTERISK (%) INDICATES SELECTED

COMPONENT AVERAGE YALUES 5MOWN

N
A9 Reference
Designations
c1 Cig
cR3
. R
~ [*}]
A1, R30
g1
Ut U0
baTA
Bus
A3 TABLE OF ACTIVE ELEMENTS
Reterence HP Part Mir. Part
Designations Number Humber
CR1 1901-0040 1901-0040
Qt 1854-0560 MPSA1Z
Ut u2 1820-1081 MCBT26AP
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us us U 1818-0135 MCMBBA 101
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wrt 182071196 SNT4LST74N
WYI2. 14 U6 1820-1368 SN74366N
U3 1820-0409  |HPROM-B256-5D;
s 1820-1208 SNTALSIBN
i3 1620- 1480 MCBS00L
uie b 1820-1804 MPO8842
.
AAIDS
XA DA
*4iDa
A OR
XA i0A

Figure 8-21. A9 Processor Assembly
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A1

COMPONENT SIDE— 1

CIRCUIT SIDE ————> 1

P1B

P1A

Model
Service

5370A

All DISPLAY INTERFACE

DSP
FAULT  10HZ
A A
CLOCK SCAN DECODER ANODE 0 AZ3
Lgsgc COUNTER I8 | DRIVERS , 16 DATA DISPLAY ANODE
7 7 ™ SCAN AND MANUAL
DIVIDER - 4 INPUT KEY SCAN
217
STROBE 4 4 4
FROM_A23J3| KEYS
KEY DOWN KEY DIGIT SEGMENT s 8 TO A23
AND LATCH RAM DRIVERS 7 DATA DISPLAY
FROM Al6 | REMOTE INTERRUPT AND 16 CATHODE SCAN
-1 LED
LOGIC BITS WORDS /.4
DRIVERS £ TO A23
N ) LED CATHODE SCAN
[
ADDRESS
DECODE
LOGIC
3 |
MAN ARM_ -0 1 1a
L DATA LINES 4 pata BUS
ADDRESS LINES TO ADDRESS BUS
CONTROL LINES )

TO CONTROL BUS

A11 DISPLAY INTERFACE ASSEMBLY

The Display Interface Assembly (A11) allows the microprocessor (A9) to communicate with the
display and keyboard. The A11 Assembly is connected directly to the machine’s internal proc-
essor bus. All logic for decoding and driving, and the latch and RAM for the key data and
display data, respectively, are located on the A11 assembly. The RAMs store the previous mea-

surement result during the current measurement cycle. This data is sent to the Display/Control
Panel Assembly (A23).
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Part of Figure 8-22. A11 Display interface Assembly
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WOTES

1. REFERENCE OESIGNATIONS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
ADD ASSEMBLY WUMBER TO ABSAEVI-
ATION FOR COMPLETE DESCRIPTION.

10 A2BJ1E)
10 A2BJ1L8)
10 A285¢€8)
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10 A2BJ261) N
10 A23J212) J 1o

24
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"nia
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10 A23J1413 N IO
¥o A234t(01 4 wia
Y0 A28J21%)
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TO A2352(B) .

0 A28IILB) Y

0 A23SILL1)

1O A2BJI€10)

16 A2BJAEI2) | PID
O A2BSECINI ] WA

2. URESS OTHERWISE INDICATED
RESISTANCE IN OHUMS
CAPACITANCE IN FARADS
IMDUCTANCE IN HENRIES

3. ASTERISX (®) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SNOWN.

TG A2BIIL140
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16 AZBID)
€1, c%
31,33
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R R43
i vzt
fo azss2014) A1 TASLE OF ACTIVE ELEMENTS
Retorsace WP Part Wir. Part
10 A2BJ201X) Designations Nwmber Number
Q1.c16 18530326 MPS-UST
ULU3.UBUB 18200799 SNT84528P
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 Ua. 1816-1088 1816-1088
us. U 18200468 SNT445N
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sure 8-22. A11 Display Interface Assembly
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A12 ROM_ASSEMBLY

ENABLE 3

1024 BYTE
ROM

ROM

1024 BYTE

ROM

1024 BYTE

1024 BYTE
ROM

1024 BYTE
ROM

1024 BYTE
ROM

1024 BYTE
ROM

1024 BYTE
ROM

ENABLE !

ENABLE T

ENABLE

ENABLE

ENABLE

ENABLE

ENABLE

DDRES:

DECODE
LOGIC

10 \\\ 8 (1YP)

ADDRESS
BUS

DA

BUFFERS

.

DATA
8uUS

TA

CONTROL | DZ-DT

HEN
LYMA
2

AB-A1S

TO ADDRESS BUS

TO DATA

A12 ROM ASSEMBLY

BUS

TO CONTROL BUS

The ROM Assembly (A12) contains all the program routines (firmware) for the Microprocessor.

They contain all the instructions for the microprocessor to enable it to perform all front
panel functions.
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Part of Figure 8-23. A12 ROM Assembly
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NOTES

|. REFERENCE OESIGNATIONS WITHIN
THIS ASSEMALY ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVI-
ATION FOR COMPLETE DESCRIPTION

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN FARADS
INDUCTANCE IN HENRIES

3. ASTERISK (%) INDICATES SELECTED
COMPONENT AVERAGE VALUES SHOWN
A12 Reterence

C1. G4

L L3

R1. R3

Ut ue

A2 TABLE OF ACTIVE ELEMENTS
Refersnce HP Pant Mtr. Pant
Designations Number Number
1 1818-0554 2708
uz2 1818-0555 c2708
u3 1818-0556 C2708
U4 1818-0557 c2ro8
us 1818-0558 C2708
ue 1818-0559 c2108
u7 1818-0560 C2708
Us 1818-0561 C2708
Us. U1 1B20-1255 SNT74368N

utt 1820-1202 SN7ALSION
vz 1820-1216 SN74LS138N
U3 1820-1419 SN74LSESN
U4 18260147 MC7812CP

Figure 8-23. A12 ROM Assembly
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Al4 SERVICE AID

LOW ORDER HIGH ORDER LOW X HIGH Y
COMPARE COMPARE ORDER T ORDER T
8 81T |8[ 8 BIT 8 81T |8[ 8 BIT CONTROL 8 81T| [8 BIT
~ LATCH [#=COMPARE 7 r# LATCH [ COMPARE fe- LATCH DAC DAC
] T .
8
I : ( A
ADDRESS BREAKPOINT
DECODE LOGIC
LOGIC 8f[s
T ADDRESS [
b8 BUS

CONTROL BUS

DATA BUS

'‘— TO ADDRESS BUS
'—— TO CONTROL BUS

TO DATA BUS

A14 SERVICE AID ASSEMBLY

4
H

[ae 8
> C.

N

The A14 assembly can be divided into two sections. The first section is the breakpoint section.
It contains four comparators and four latches which are used via the HP-IB to halt the
mirocprocessor program routine at a particular preprogrammed address. The second section
contains two DACs which are connected to the address bus.- Their outputs are fed to test
points X and Y and used for mapping. A14

{RCUIT SIDE —

COMPONENT SiDE+

Part of Figure 8-24. A14 Service Aid Assembly
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Model 5370A
Service

A5 HP-IB CONNECTOR ASSEMBLY

The A5 assembly provides the interconnection between A15 and the interface bus. Switch S1is
used to select the address code for the instrument.

A5 HP-IB CONNECTOR

AlS HP-IB INTERFACE LOGIC (MOUNTED ON REAR PANEL}
DATA CONTROL DATA 1/0
out HP-1B Ji
| REGISTER 8US
DRIVERS DATA LINES P/0J2
STATUS
I T RecisTER |
-
DATA
1 N
REGISTER
™ INTERRUPT
INTERRUPT AND CONTROL L INES Ji
w HANDSHAKE - To/FROM
\F— LOGIC EXTERNAL
. LINES
| |, [ conTRoL
our
REGISTER
™ COMMAND
Lol DECODER
STATE m<}__ -
ADORESS | | | [ COMMAND |, [ComMARD LISTENTALK | [DE BOUNCE
DECODER ] ROM | | IsERIALPOLL| | |FLIPFLOPS
REGISTER REMOTE
F/FS
t ] ’
INTERRUPT EOMPARATOR AGORESS
| o | I L] ADORESS LINES P10J2| sy1TCHES
T Wi
L—_ TO ADDRESS BUS
TO CONTROL AND DATA BUS

A15 HP-1B INTERFACE LOGIC ASSEMBLY

The HP-IB Interface Logic Assembly (A15) serves as an interface between the 5370A and an
external controller via the HP Interface Bus. The A15 assembly consists of seven interface
registers (which are used by the microprocessor for interpreting commands and data,
sending status, sending data, interpreting interrupts, etc.}, two command decoding ROMs,
and source and acceptor handshake circuitry.

Part of Figure 8-25. A15 HP-IB Interface Logic Assembly
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Model 5370A

Service
Al16 ARMING INTERFACE
N EVT COUNT NN _ /4 4186 MUX DATA
STW A22 ) 7 T 7 LATCHES
LEVEL 8, 8y CONTROL To A2z
TRANSLATOR 12-81T O/F 7 7 TO ARM
COUNTER FLAG [
RESETS T0 A7
MAN ARM 2
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M wve
INTERRUPT TEST
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ADDRESS
> DECODER
TO ADDRESS DECODES TO Al8

To TO CONTROL BUS
ADDRESS

BUS

TO

DATA
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A16 ARMING INTERFACE ASSEMBLY

The Arming Interface Assembly (A16) contains the Address Decoder, Input/Output Registers,
and Selector/Multiplexers needed for control interface between the Arming Assembly (A22),
DAC/N@ Assembly (A18), and the Processor Assembly (A9).
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Part of Figure 8-26. A16 Arming Interface Assembly
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Figure 8-26. A16 Arming Interface Assembly
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Al7 COUNT CHAIN

,4 /9 (ND) (257) [IN1-N2] 1T [ MUX
7 7
LEVEL
TRANS
NI 4 BIT 5 BIT SUBTRACT | ;9 SHIFT
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A17 COUNT CHAIN ASSEMBLY

The Count Chain Assembly (A17) accumulates (counts) the N1 signal (Start Interpolator VCO
output between the start input pulse and the VCO and 200 MHz reference coincidence), the N2
count (Stop Interpolator VCO output between the stop input pulse and the VCO and 200 MHz
reference coincidence), and N@ (200 MHz reference burst between N1and N2). Other inputs to
the A17 Assembly are LPROC from the DAC/N@ Logic Assembly (A18) which indicates both
Interpolators (A19, A20) have completed a measurement cycle; and the Sign input also from
the DAC/N@ Logic Assembly, indicating a start coincidence first (sign is High) or stop
coincidence first (sign is Low).

N1 and N2 counts enter a subtractor where the result is N1-N2. This count then enters a shift
and add block where it is effectively multiplied by 257 giving the result 257:(N1-N2). This

number along with N@ and the sign enter a multiplexer where it is then output to the processor
(A9) via the data bus.
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Part of Figure 8-27. A17 Count Chain Assembly
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: Figure 8-27. A17 Count Chain Assembly
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START COINCIDENCE .
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7)Ul8>-——-———-u (BURST)
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T0 AI7
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Q
¢
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* CONTROL TO A3
SToP STOP TRIGGER
CHANNEL
SLOPE DAC LEVEL
: TRIGGER LEVEL
CONTROL 10 g
START START TRIGGER
CHANNEL e
l DAC
INPUT REGISTERS I—-—-—l=-°-95—':—15—-» 10 A19
A20
ADDRESS DECODES TO DATA BUS
FROM Al6

A18 DAC/N@ LOGIC ASSEMBLY

Between the time of the Start Coincidence and the Stop Coincidence, the 200 MHz reference
frequency, from the 200 MHz Muiltiplier Assembly (A21), is gated to the Count Chain Assembly
by the A18 Assembly. This 200 MHz burst is sent to the Count Chain Assembly as the N@ count.
The DAC/N@ Logic Assembly also keeps track of which coincidence occurred first. This allows the
DAC/N@ Logic Assembly to assign a positive (Start Coincidence first) or a negative (Stop Coin-
cidence first) sign to the Time Interval.

The DAC/N@ Assembly tells the processor, via the Count Chain board (A17), when the
measurement has been completed (both Start and Stop Coincidences occurred). The DAC/N@
Logic Assembly contains the logic which allows the START and STOP input LEVEL control to be
program set remotely via the HP-IB or to be monitored and displayed in DC volts. It also contains
the logic which allows the input slopes to be remotely programmed.

The Lock Fix output from the DAC/N@ Logic Assembly to the Interpolator Assemblies
(A19, A20) is active on power-up. When active, it gives the phase detectors on the Interpolators
an indication that the VCO frequency is high. As aresult, the VCO frequency is pulled low. When
Lock Fix goes inactive, it releases the phase detectors which then lock the VCOs to the correct
frequency. This is performed to insure that the VCOs lock to the correct sideband of the
200 MHz reference when the instrument is first turned on.
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Part of Figure 8-28. A18 DAC/N® Logic .Assembly
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: Figure 8-28. DAC/N® Logic Assembly
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PHASE veo 1 R
SHIFT INPUT
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L—c D FLIPFLOP LO¥ 5 —Coine o
MIXER/ Q@ C FLIPFLOP_ START
FROM A21 D SYNC R R S Q us |- COINCIDENCE
T TO A8
35 ns
> ONE-SHOT
FROM AI8 S TocK FIX

A19 AND A20 INTERPOLATOR ASSEMBLIES

The two interpolators (A19 Start Interplator, A20 Stop Interpolator) are exactly the same.
For this reason, only the START Interpolator will be discussed. The Interpolators are basically
phase changeable, oscillation interruptible, phase-lock-loop oscillators.

The START and STOP output triggers from the Arming Assembly (A22) are input to the
START (A19) and STOP (A20) Interpolators, respectively. When an input trigger arrives, it goes to
two delayed one-shot flip-flops and to the enable of the coincidence output gate. The VCO is
inhibited from oscillating for about 10 nanoseconds after the arrival of the input trigger after
which it is allowed to oscillate in a normal condition, but phase coherent to the trigger, and at its
normal frequency of 199.2218 MHz, as controlled by the VCO tuning voltage. The VCO outputis
then passed to the counters on the Count Chain Assembly (A17) through the output gate.

At the same time, the coincidence flip-flop is held in the set condition for about 35 nano-
seconds after the arrival of the input trigger, after which the set enable goes inactive. During this
35 nanoseconds, the Q output of the coincidence flip-flop goes low which disables the gated
coincidence output and breaks the feedback loop to the Frequency-Phase detector. Also
during the 35 nanoseconds, the Q output of the coincidence flip-flop is high which holds the
+256 divider in reset and enables the N1 output gate.

After the 35 nanosecond delay, the coincidence flip-flop is released from the set con-
dition. With the next low to high output from the Mixer/Synchronizer, which signifies a phase
coincidence of the 200 MHz reference and the VCO, a low is clocked to the Q and a high to the Q
outputs of the coincidence flip-flop. This sends a phase coincident signal to the DAC/N@ Logic
Assembly (A18), enables the divided VCO and the Mixer reference to the Frequency/Phase
detector, which then allows the VCO to be frequency corrected if needed, releases the reset on
the VCO divider, and disables the gated N1 output.

The counter now has an N1 count in the Count Chain Assembly (A17), and a START
COINCIDENCE signal in the DAC/N@ Logic Assembly (A18). The same operation is performed in
the Stop Interpolator (A20) which gives an N2 count in the Count Chain Assembly and a STOP
COINCIDENCE signal in the DAC/N@ Logic Assembly.

©
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Part of Figure 8-29. A19 and A20 Interpolator Assembly
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200MHZ LR
10MHZ X5 MULTIPLIER X4 MULTIPLIER 200MHZ S TO A20 L
10 MHZ BUFFER AND SOMHZ AND 200MHZ BUFFERS AND 200MHZ __ o0 \io
FROM A8 FILTERS FILTERS ™ PHASE ADJUST 200MHZ =
(Ul_AND U2) = T0 AI8
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FROM Al9 ) COMPARATOR OUT_OF LOCK 70 AITPIB(1)
FROM A20 VCO_TUNING VOLTAGE (ooL)
4 (U3)

\‘ /";'

1

N

A21 200 MHz MULTIPLIER ASSEMBLY

COMPONENT SIDE = 1
CIRCUIT SIDE ———>

The 200 MHz Multiplier Assembly (A21) multiplies the 10 MHz input to 200 MHz. This is
accomplished by two cascaded multipliers (X5 and X4) and filter stages. The 200 MHz is then
buffered, sent to the interpolators (A19, A20), and phase adjusted and sent to the DAC Assembly
(A18). There is also a separate voltage comparator circuit which compares each VCO tuning
voltage from the two interpolators with fixed reference voltages. When either VCO tuning
voltage is outside designed limits, a signal is sent to the A17 Count Chain Assembly where it is A21
latched as a status bit. -

Part of Figure 8-30. A21 200 MHz Multiplier Assembly
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START TRIGGER
T0 AI9
STOP_TRIGGER To 220
A22 ARMING ASSEMBLY
VAIN START EVT
START J2-2 [BUFFER STGNAL START |_|
EROM A4 SELECTOR | TLRELAY LINE GATE TEVEL TRIGGER
sToP J2-1s SO ITE X-LATOR out START EVT |\ 10 REAR
BUFFER (43 oy
10MHZ PI-T MAIN STOP EVT TP || | STOP_EVT
FROM A22 GATE 8T 4,98
I I’G:T u’;::c COUNT CTL__
2 START o 5TOP
EVENT | N3BIS
COUNTER | N3B14
EETE TO Al6dl
STOP_EVENTS N3B 13 -
ext 0 ALTBI()
ARMING EXT ARM START
INPUT_|Jd weur || PHASE
EXT DET TRIGGER | START TRIGGER LIGHTS |(J3-9)
FROM A23 | TRIG Lvi |J3-3 sTOP LIGHT -
(FRONT PANEL) DRIVERS STOP TRIGGER LIGHTS (J3-T7) T0 A23J4
SLOPE |J3-4 EXT_TRIGGER LIGHTS |(J3-11)
PROCESSOR
CONTROLS
FROM AI6

A22 ARMING ASSEMBLY

The arming assembly is responsible for gating the input START and STOP signals to the
Start (A19) and Stop (A20) Interpolator Assemblies. This gating can be controlled either internally,
externally, or remotely. The Arming Assembly is also responsible for driving the START, STOP,
and EXT trigger lights on the front panel, sending a START and a STOP EVENT signal coincident
with the START and STOP gate opening to the rear panel jacks J4 and J5, and for partially counting
the number of STOP EVENTS ignored in the case of EXT ARM/EXT HOLDOFF or frequency or
period gate times.

In normal operation, the Arming Assembly gates one input signal to each in‘terpolator
board. Further input signals are then held off from passing to the interpolators by the processor
until the processor is ready for the next sample of input signals.

The operation is basically the same when using an EXT ARMing input signal. The EXT
ARM signal is applied to the machine via J1 on the front panel. Front panel controls allow the

operator to select triggering on either the positive or the negative slope. A level control selects
the voltage where triggering occurs.
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Part of Figure 8-31. A22 Arming Assembly
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SCAN AND MANUAL

A23 DISPLAY/CONTROL PANEL
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FROM All — |

FROM Al} ——

DATA DISPLAY ANODE SCAN

DATA DISPLAY SEGMENTS

DATA DISPLAY

| _cATHooE scaN_|

| | I
- Mm M2 [LSTNTAL]
uln|s START|STON
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MANUAL INPUT KEY SCAN ———
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] e ] il
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A23 DISPLAY/CONTROL PANEL ASSEMBLY

The Display/Control Panel Assembly (A23) contains the seven-segment LED displays, the
LED annunciators, and the keyboard.
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Part of Figure 8-32. A23 Display/Control Panel Assembly
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A69 IOMHz OSCILLATOR

G

DUAL

ECL
GATE ——{ ~-1oMHz > T0 A8

A69 10 MHz OSCILLATOR ASSEMBLY R e

The standard A69 Assembly is a room temperature 10 MHz crystal oscillator. It consists of
a crystal controlled oscillator stage and an output buffer stage. The 10 MHz output is sent to the
A8 Reference Frequency Buffer Assembly. An Optional (Option 001) 10 MHz Oscillator is
available. This is an oven temperature controlled crystal oscillator with higher stability. included
with this option is the Oven Oscillator Power Supply Assembly (A7) which provides unregulated
— +25 volts to power the oven and regulated +11 volts and +12 volts to power the oven controller
and oscillator amplifier, respectively.

A69

Part of Figure 8-33. A69 10 MHz Oscillator Assembly
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NOTE

This assembly is held in place by two screws located on the
bottom of A16 Motherboard.
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Part of Figure 8-34. A69 10 MHz Oscillator (10544A) Option 001 Component Locator
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