Errata
Title & Document Type: 5381A Frequency Counter Operating and Service Manual
Manual Part Number: 05381-90010
Revision Date: October 1976

About this Manual

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

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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f'HewIett-Packard Company cerﬁfres that rhis insrrumanr mer its publfshed specjﬁ 4} :ons ey
“at the time of sh.‘pment from the factory Hewlatt-Pacfyard Company further certities fhar, RE
‘its calibranon measurements are. rracaable o the United Stares National Burea‘:

of;;-f‘-

Standards; to the exrem aﬂowed by rhe Bureaus calibraﬂon faclmy, and to rhe caﬂbrat{pn_ i
: facmues or orher. R SR

'Thls Hewleft-Packard produc! is warranted agsinst defects in rnaterials and workmanship L

"for al period of one year. from . lne date of shipment Hewtett-Packard will, at its option, L

rapair or replace, pmducts-whlch prove to be. defective during the harranty perlod pros:-
(;_vided they ‘are returned: to Hewlett-PackardJand provided 'the: preventive mainteﬁance !
="j'procedures in this manual are Iollowed Hepalrs, necessitated by, misuse’ of: !hq product
‘are; not: covéred ‘by: this warranty NO OTHER WAFIRANTlES AFIE EXPRESSED, OFI‘ .
"IMPLIED, /INCLUDING, " BUT . NOT’ L!MITED TO,/ THE. IMPLtED WARHANTiES ‘OF
'MERCHANTASIL| AND FITNESS 'FOR A" PAHTICULAH _PUBPOSE’ HEWLETT-
PACKAFID IS NOT: IABLE FOH GONSEGUENTIAL' DAMAGES'?,I ) 4




:*Thls mhnual npphes dlrectly to HP Model BJBIA Fre»,
t:menc:,r Counters having serial numbers prefixed 1624A.
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Thls'manual with enbloaéd‘“Manunl Changes" uhee; .
nppl:es to HP Model 5381Ai F'requency Chnnges hnv-{ -

ling sennl number pre‘lxed s lxated on th
,Changes_ .sheet S b
i : g '

uewsn msmuusms“#

N ¥ I3
; owyrim .HEWLETT—PACKAHD caqwmv ;
;Bao\ STEV!NS cneex ILVD.. BANTA CLAHA, CALI . nsobo
-

: N ! !.“ B ) ¥
ummu. rm,ﬂuum osm-m 015

‘ With chpnges described in Section IV, this manual nlso' K




A M e} 513811\ i
r'l'nbl 'y tCulnthts ;

LN
iy / :
,r,@/,; i GENERAL. INFORMATION o

110y Introduction) % L4
o b Instrument Descnptmnﬁ e

‘ Unpnckmg and lnspectmn R
Storage and Sh:pmeni. '.

"Cnble nhd Termmatwn Reqmrements
"Rutio’ Measurements e ik -
='0phm:zmg Nome Re_]echon e

Time Base’ Osctilatc’ > and Dwxder » ¥ . .., ;
b stplny Scanner ;
Reset and, ’I‘ransfer Contml Clrcmts
”Recommended Test. Eqmpment
" In-Camet Perfu. *nance Check*

Adjuhtments A e .
'Arnphﬁer Balance’ Adjustment o y
" Oscillator Adjustment, Stnndard nnd Optxon 001‘
Option 00} TCXO Osmllat.or Ad]ustment '

&piaceqb]e Paﬂsi ”!I' b Nl D;"Dl‘-‘-""i' L) }T" ‘LO‘-OO‘E'
: Replacemmt'LED Dlg:tal D:splay Umts S

Recommended Test.Equlpment ,
Iﬁ-Cnbmet" Perfom;nnce Check',

_ Reglacenble Parts Standn‘rd Iﬁs i LI
'MnnufacturersCodehst.“ R 3 s ' .;L“.:L‘... s




'Li"ét or TABLES (Continued)

: Replnceuble Pnrts,,Al Se;nex,.,
plpcuuble Purts,.Al Sennp 1548

N
‘,'

“'wll o R T CHRAR IR
-1, Mod»lﬁJBIA FrequencyCounter " %.
Uit 2-1, 1 '.1-Line Voitage Selector Settings ... i, i ..‘. viad .’.‘.."f.f'. o oy
i PRI i | Pover Cord Connector for 240-Volt Operntwn ETTTER AT
* Front. Panel Opé
“Rear-Panel Opérating Gnntrols nnd Conmtntors e
Simplified Block Diagram ;. ekl ‘
Troubleshooting Flow Chart i z.\
~ Schematic Diagram Notes ™ /1 .4 R R T A .3-19
R *Instmment’l‘lmmgl)mgrnm SISO ‘.».'....“.... i
i, Al (DGJBl-bDODb) Series 1624. LomponeMLocutor... Ve ...'...... i e
AZCnmponentLocntur.m. _“. ; Uy ......’,.........'..&-22
- Overall Schematic Dmkrnm '}.»." 3-23 »
"Al Mmp Bonrd Schemutic Dmgram/Compoqent Locator, Series 1404, ;. ,;. _4—-9
AI an Board Schemutnc Dmgram/Component Locntor, Senes 16487, ... -9




ety, Clnss I mstrnment. ThlB mstrument hns been ‘des:gnpd ind tested nf'corrimg to
IEC del?cntmn 348 “bntet ‘ Reqmrements for blectmmc Meusurmg Appnruius ST

: nble line yoltage and the correct fuse is installed (see Section II} Pnrngruph 2.9). Make sure that -
“only. fuses with the reguired. ratéd current and of the speufied pe (normul blow; time delny, ete)
: --'are used; for replncement. The use uf repmred fuses and the sho: e
! nvmded . A . .
stm’ﬂce i
innnual contains :nformntion, cnutmns, and wnmmgs which must be followed to ensure safe opem-
‘.,tmn nnd to retmn the .nstrument m Bnie bondltmn. Servlce and nd;ustments should be performed

'-'.'Any ndjustment, mmntennnce, und repmr of t.he opened e tmment unde. voltnge should be -‘.' »
nvmded ‘a8 much’ as possible and, when. me\ntnble, should hv i JMEd out only by n skllleﬂ person
- who ls_ nwnre of the huznrd mvolved "{" ’ : cl

Cnpac:tors mulde the mstrument mny snll be chnrged even u Ui mstrument hns been dwconnlﬂ:ted
fromxtssourceofsupply el e ' ‘}’w---' _ : S

Whehever lt i’ hkely that the pmtechon hus been impmred the mstrument must be mnde moper - ‘.

-:'uve nnd be secured agmnst any umr;tended opermmn. :

: 'I‘hls symbol . o wh:ch nppenrs on BJBIA instmment Year p\nel meuns. Read the mstruchon
mnnual before’ operating’ the instrument; The first two- sections of the maninl ure: pumcularly o
;important If: the mstrument is operated wlthuut rendmg the

'100-240 VOLTS AC ARE USED IN THIS. w,smuumr MAINTE-

'NANCE AND. SERVICING SHOULD B”~-PERFORMED BY QUALI-".
'FIED ' SERVICE PERSONNEL ONLY. LINE VOLTAGE IS ‘ALWAYS -
'PRESENT ON SOME TERMINALS INCLUDING THE POWER INPUT -
‘CONNECTOR, ! FUSE' HOLDER, POWER SWITCH, AND OTHER
“POINTS. ENERGY. AVAILABLE AT MANY POINTS MAY, nzsun:r'@
IN PEIISONAL m.:unv on numa wusn councreo. o

ullchn. Bcl’onconneclinolho InstmmonltoAc poworllmbo
uun the llnc‘*oleclor Mtehu m.ul broporly per paragraph 2-8. i

BEFORE APPLYING POWER Venfy thnt the power trunsfnrmez] pnmury 15 mntched W' the uvml _. ; L
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I~4 The HP Model EJSIA Frec’;uency Counter (see anure I- 1) 'IB a dlrect-countmg frequency K -’A
" 'counter thalthnb a range of 10. Hz to 80, MHz.- Spven d:splny digits are provided. Front-panel .= = .
+"'controls-allow n selection of gate txmes’and attehuatioh factoh's of the input signal. A rear-panel .~ '

ccnnector and ‘asgociated selector sthch allow cpnnection of ‘an. extemal time base,oscillator. . PR
) v This fenture also;aliows ratio mensujrements to: be mhde‘ by the counten Ref'*r to Table 1- ] for o
.r'ull cuunterspec:f‘cntmns. S L ol ‘ RN E B
( . : n'l ]‘ 'F' f X ,:,.. : N N ' - ’ ,' .
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1-8. , Hewlett-Packard usés o two-secnon, mne—d:glt senal nnmber {()DOOAOOODO) mounbed on . TR
;the rear punel to identify the instrunient. The first four d!gits are the serial prefix and the last five L

dxmts refer to the specific instrument. - If the sennl prefix on your instroment differs from thnt EE IR
.. listed on’the title page of this mnnunl there are differences between the manual and yourinstra-'. . ", (7 7
" ‘ment. Any Iower serinl”prefixes are documented in Section IV of thlB mnnnal and hlgher senal RN
preﬁxes are covered by a mnnunl change sheet mcluded mth the manual ' : Sl
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" ';-ms'rALu'non AND' OPERAT{ON

2.9, r'ﬁnoouc'nou

.E" ) Jli-‘.\

A o o ='2-2. 'I‘lnp sechon of the mnnnnl p-ovldes mformauon about unpaclnng mspectmg, stonns. B.ad SR S
N shtppmg the freguency cotnter and gives mstmctmns for operatmg the connter. Descnpt:ons of o Eff-_ ‘

I ali controls, connect.ors, nnd indicators are méﬁlutluli i ‘b 2 ”‘)
: : Swth Al /

KN . l..,i]a‘ " ] ‘s'_‘ ‘
, ’3-3. unmcxmé AND | INSPECTIoNu o

b |]¢f}f)' iﬂ“““i ,‘.f.".li" .
RN R ‘i.l,\, Ay B (h\ . ] e o

‘2-4 VIf the shipping carton is damnged ask tha the coiner’s agent' be préeent when the mstm— P S
‘ menp is unpacked. Inspect the instrument. for* damage such as scmtches, depts, broken switches, R
“ete,, If the instrument is damnged or fails to meet’ performhnoe tests, nohfy the carrier and the "; L
1 nearest ; Fiewlett-Packard 'Sales'and Service Office immediately, ':Perfotmance d;eck‘procedhm
aré located in Section' 1L, and Sales and Service Offices’are lisiéd at the back of this'manual. -,
'1* Retain the shipping carton and the padding matkrial for the cafrier's m‘nbechon. The Salesand .. .~ . . .
. Semce Office will arrange for the' repair or repiaoement of the mntnunent w:thout wamng for the I L A

)‘

c!éim asamst the carrier to be nettle}d. [ it :
' . o H".H-- ' Bl :‘I v
" U‘.JIM STORAGE AND SHIPHENT ; L
; . 'f:,"u: ;'f"' s ! ; "_' S s !’“
2-6- 4 PACKACING To protect valuhble electromc mpment dunng atoragg'or lhxpment, . L e

a]ways, use the best packaging metliods available) - Your Hewlett-Packnrd Sales 'and. Service | .. ...
. “Office can provide packaging matex:al slch as that used for original factory packamng.. Contract -’ ., ¢ o
DA ‘packagmg comba.mes in, hmny. hhes can prov:de dependnble custom packagmg on. short nohce. L

. . e W B . \ 1 l-. R e
2<T. ENVIRONMENT; Condmons dunng otorage and smpment should normn‘lly bq hnnted aa . '_f S R
follows. : R R T

I o S L I Py

a Maxnmum alhtude' 25000& ey
b Muumum temperature’ -40°F (-40”0)
"-;'c. Maxunum temperntm +130°F (+55°C)

S : R " : "‘.. i
BRI K ;f,.‘-.l A H' . .n‘

2—9.; 'Pho counter is anpplxed from the factory w:th the rear pnnel'hne vo} age mtches set: for L
- 120 volt, 48 to 440-Hz opemtxon. If nny other supply voltage 15 to be used i.hange\the rear pnnel
:_sw;tch settmgs as follows. 3

Usmg a small- screwdm’er,!,a penc:l ‘or other smtable tool ahgn the nou:hes oi‘ the LINE" 'f.:‘ = [ )
VOLTAGE SELECTOR switches with the markmgs oh the rear panel t.hnt correspond to =
t.he demred opgrahng voltage (see Flgure 2-1) i ‘

N Hupﬂi.ﬂ -y =J
: A : -3
VIR NIV RY




’-"Modelsssm L e RN
Instal]nt:on and Operntlon e B A R
r - .Eneure that the correct fuse is mstalled Use I .u'
: ¥ -+ m Listed, 0.500 ampere, slow-blow fuse for , e
{0, 100-volt” or . 120-volt :operatlon or a Listed, | O I WA I
S ,‘ﬂ.',f__--‘ -+ 0,250 - ampere, slow-blow fuse for 220-—volt i [ R D S
S "::»,or 24D-volt operet:on T N B [T R
4} ‘ H o . . .‘
= }2—10 i the counter is to be used m the USA vnth a f; Iy L
co 920240 volt, 48-440 Hz power source, use a- power ; G P "_ .
R ‘j " co!tl[ with a lustednconnector of the type ﬁhb"m in, ‘ P
. IR D F&gure2-2. v 1‘ : , N : E |
S : ‘ ! g : T ‘ o W
A . - .OPERA'IION Y T R nmz-e. Powercord(:onnectorfor Y
?." - e M e uO-VoItOpomlon o b .
2-12.' Fxgures 2~3 and 2—4 descnbe the operatton of each panel control connector, and lndtcator, i TS
" The i’ollowmg paragraphs describe proper cable and cable termination use, how to make ratio | LAl
. meaaurements with the counter, and howtoophmxze nolse re:ecttcn mth the A'I‘TENUATOR.’ e SR
712-1}3. c.uedeomlnetlonneqtinmnu R SR SR
ii-:' | 2-14, To prevent rmscountmg due to noise, sh:elded cables should beusedtomoke measurements. f@"_: . B
RIREE More specifically; s ¢oaxial cable with a 50-ohm characteristic impedance and BNC connectors . ;. R
R ‘at each end are recomnended for most measurements. At higher frequencies the 50-ohm'cable = - ;

(th:s is the case with most test osclllntors), a 50-ohm feedthrough termination should be used.

.J_

freqsthPUT Dlspla!Value TR
freqnt oscmm‘“““‘“h—on-rxn X,

N . . . I3 '
} . TS oyt

S 1P GATETIME s 18’ - o e R
R ’ lD“IfGATETIMEIBIUS s e

i3 point in, the display shifts two places, {10%) for a total of 10" ‘Note, also, that actunl mensurement

?=. GATE. TIME is set to 1s, actuol mlasurement time vnllbelo eeconds o
g Opﬁuﬁ:lngﬂotunejection”-f R IR

N 2—18 A measured signal may huv a lnrge harmomc content or noise from other sources, The }

“j;"?‘.u?’n;' oy presence of either can cause inaccurate, or unetnble displays from the counter. Measurement

L _-','ijj‘:"_f,f,;i .,‘ errors from these sources con be mm:mlzed or ehmmnted by proper use of the A’I'I‘ENUATOR','

sw:tch ! RN L t.,.‘--" : .,i . g A

J ty
£

2 .:rhe A’ITLNUATOR should usunlly be set to “xmo" then reduced, ofe step at o time, .’
R . until'n stahle display i i, obtmned tIf the s:gnal contains a hxgh perpentage of axpphtude modu-

latlon, however, the nbove procedure may cause countmg of only a portion of the eycles of the

N umphtude does not exceed the limits spec:i' ed in Table I-I), then incrensed to “X10” or “XIOO"

. '_ e . l . becomes ‘an important’ factor. . Whenever the measured source has u 50-ohm, output lmpedenoe,_ LIPS

16 The counter wrll yheasure the mtm between the frequenc:es of two slgnnis if one of the'.; b
als ig applied to the rear-panel OSCILLATOR-EXT IN .connector. and.the other signal is .
apphed to the front-panel INPUT connector Be sure. to refer to Tablé 1-1 for signal’ level nnd S
"; frequency hrmts The d:splayed value represents the rat:o of one frequency to the other ns shown i
. bythefollomngformula S : S 1 T

s '. - uhere X" —llfGA'l‘E TIME ¥ .ls :-;4, 1 T T T

Note that'in the nbove formuln the term X" chnnges by a factor of 10(}0 (l(}‘) for each chnm,e -
L .in GATE TIME, setting. GATE TIME, itself, ,chnngee “'X ":by a factor of 10, and the dociinal

time, mcreases as the frequency ‘applied to the OSCILLATOR—EXT IN connector decreases.; If
"+ the'. frequency npphed to the OSCILLATOR-EXT, IN connector is 100 kHz, t‘or example, and ;

. carrier s:gnul. In these ¢ cases, the A'I'I‘ENUATbR should be set to “X1" (be sure that the input’, ' .

:f this is posmble wtthout cnusmg the dxsplayed velue to change or become unstnble
I L R “. : R : o oL ".‘ tern ! ) .) .

: © . On the other hand, in cases where minimal source loading is demrable, the 50-ohm feedthrough SRR
I termihation should be omitted from the circtiit..: At frequencies up'to approximately 10 MHz and: -
" , .- at allbut the' Ioweet e:gnal levels, a 10*1 dmder probe can be used to further reduee Bouree. | Y
Jaty ot lopdlng AL Uy L co S sl T R ".\ W ‘.”"‘J' y
R 2-15. Flettolleuumnents ' '. 'f!f . 1 S L t",* ' :' .
| A ! i Lol : .'l‘a‘

R L O T AT ORI RO Y . ey o Y R
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R LYy LU moaseiA
' _ Inst.allahon nnd Operation AT

i li ' L
) h \, o
", | . ‘ {" N ‘ . ‘ i !
i ] o )
f"! ) i
S N
L 13 SR
’ i 0 . ) : : \ ,l!'}_ Lo ‘_}!‘4
0 ) ‘ Nl o
i i \:l o K . BT HE I“-:“-‘_‘\’- - . ".' :'.‘},. g . ‘ ,..l,)‘“.
! L ‘l. Dlsplny Seven d:gnta of LED (hght-e:mttmg d:ode) dlsp!ny nre provu‘ed on the front o I
y b punef. ‘A decimal point lllurnmates in the proper poéltmn nccordmg to the settmg of - T
T -, . the GATE TIME switch, and an over-range indicator i in the upper, left cnmer of the T R
i dlsplay tllnmmnteh when the counter overflows.i"_. ; f i PR _.}, ‘ .1_ R Ja K )
.1;"= : \. : !1 B ) ) ‘i* -‘- - }\ _ S
! Sy LINE sthch The nc power LINE ewntch is B push-onr push-off type, in the on pos:t:on, 1 . oo
- the pushbutton is set fur‘ther mto the front paneﬁ._ af LI 4o I
, ) . ) " -l,’= fl; ---.' ": ' te i.,r,'=|!
ST "1'3," GATE TIME evntch Gnte tlme (measnremept tlme) can be set' nt Ul-second - ’If}‘
+2 ;7 |, ; “second, or 10 seconds with the GATE TIME switch.: These, positions give resolutwns A AR
: ED I of 10 Hz, 1 Hz, and 0.1 Hz, respec{we‘& If the GATE TIME switch is set to 1s, for ' Bl
j.' ) i

o x '4'-.‘_'

nnde the - begt con;promxse between measurement speed end resolutmn

* example, it will take: 1-second .to make a measurement and the measured value will
~ be dxsplnyed in 1'Hz i mcrements Mannal resettmgi of the counter clrcmtz?foecui's when-~
" ever the’ GA'I‘E TIME switch position is changed Set’ theaGATlu iTIME swztch to pro-
,of the d:&
plnyed\ralue. L -‘_,;g,;f-.‘ : _:‘, po i Pt lx, L
A'I'I‘ENUATOR sw:tch 'I‘he three-pomnon nttenuntor sw:tcb prmndes for nttenuahon
. of :nput slgnnls by factors of 10 and 100, The! mput e:gnal is not nttenuated when the
- switch js ket to the *X1” pomhen. The attenuutor is ‘used to extend the range of i mput

l

s 'é:gnal levels that: can be ‘measured : by the munter and to optlmlze noise rejection.

Maximum sensitivity of the ‘counter ranges from 25 rmlhvolts rms with the attenuator |-

. set to “X1”.t0'2.5 volts yms with the attenua\or set'to. “X100", If the nmplitude of o _|.

 mepsured signal is unknown or if signal noise causes the display to be unstable, set the
"~ ATTENUATOR to"‘xm” of "XIOO” then reduce the, attenuatmn, if nechsnry, until u"

‘ i j‘_ . stab]ed:spluy is observed S O L g ‘
, I ALY U ‘?‘..‘
| ORI .- o W CAUTION cE e ‘;' ;‘}.: s
Do T eEsune THAT THE MAXIMUM ALLOWABLE INPUT VOLTAGES if b
RN I AS ‘GIVEN IN TABLE 1-1, SPECIFICATIONS, ‘ARE NOT ex» o i
T Uo Q) CEEDED. - DAMAGE: 'TO THE COUNTER - MAY omemmse _, ;_4 i
Cp o, RESALT. . v j'
y . '5.' INPUT connector' Connect the mg‘nnl to be meaeured to the BNC—type INPUI’ Jm.k
SRR Input lmpedanfe :lemegohm. S R R »
r I\ . 1 ! : ’ "' ' : 4 : .I‘ ;‘I !‘. : "' |J ' ! ! ! "' I
13 . .' .‘P.‘ - ) ) ‘ “.‘l S ! ‘ :“" R [
L Jr Figure 2-3. Front Panel Operating Controls, Connectors, and Indicators |
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‘ Puwer connuctur: ?onnut \thn.-source ot ne. po.ver tn the. reuv punul power u)nm-ctur. . S .
'y I, N ‘ ke H.‘ : : R )
‘) ) Fuse.. A Llswd 05(}0 nmpere, slow-blow fuse is requireil tur(‘ﬂl)—"nlt or I"U v‘olt opera- |, 4o
’ ! tmn' & L:sted 0, 250 nmpere, slpw-bluw fuse is reqmred for o "()-vult or "-ll)-vult uperutmn. e o o
J_B; ‘ OSCILLATOR-EX’I‘ IN Lonnuwr An extemul osc:llatur can, be used in place.of the . R L
..counter’s internal time buse osclllutor, Connect the signnl to the OSCILLATOREXT .| .. :
IN'tonnector und set the OSCILLATOR: -EXT/INT sw:tcn\!o EXT. See Table -1 for | 0 -1
" oscillator signal requn'ements. Time base mumtor uutput frum cnnnec.tur when l) (_.IL- " Con
LATORE‘{T/INT swmh nt INTV e o G ST o i
e AT ' }‘s‘ : ,
"-‘) "'_.,OS(’ILLATOR-LXT/INT swluh sel the EX’I‘/INT swltch to comspund {»}ith lhe source . - )
SRR of the t:me, bnse usclllutnr s:gnul (see 1tem 3 nbuvie) R ! :) c
| :' .' ) ] o F , s \_‘ » .
5 OSCILLA’I‘OR-ADJ conitrol; 'l‘he ADJ control is used toset the fmguency of thu mternul e .
" time base osclllntor. Refer to the Ad;ustmen!s pumgmphs in Sectlun I1I for mlurmutmn. L
Optum (}01 deustment for TLXO is locuted msxde the mstmment. IR R SR "
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'I"hm‘ :fs'eétibn" 'of the ‘manual p‘rbﬁd d ': |
‘follomng topwaaremcluded“ St Al

: )5 _M,“ i
3-3A. The follomng paragraphs cover. *he;detmled nperatmn of the pqrtxculnr, rcmts..used ln. :
thm connter For A 'more general descnpt:on of how a counter functions and the techniques used -
in' countmg, refer to- HP. ;Apphcat:on Note 172 ‘#The Fundamentals of Electmmc Frequenq:y. \
Counters.” This hpphcatmn note is aveulnble fmm any HP Sales Ofﬁce. ' e

~3-4 : The in ut Iumtef the input nmphﬁer, nnd the qchlmtt trxgxer cxrcmts (oee the block dmzram
.of- Figm 3-1) condition the measured input signals and ensure that subuqu'e'nt digital ‘circuits
recewe pulses with uniform rise and fall times. ‘When the time base circuits open themam gate,’

pulses pm;through the main- gate‘ and are accumulated i in the decade counter circuits,
Aﬁer the gate, time elapses and the main ‘gate closes, the eonnted dnta is ‘stored in the data latches;
The' mulhpluer circuits aupply this stored data, one digit at a time, to the LED display.. The
duplay scan cm:mb synchromze the mulhplexer circuits with the dnplny enable lines, and this'
ensures that the proper BCD data dmt is placed on the multxplexed dita lmel when the auocmtad

LED duplny digit is enabled.

I WABE .
RCILLATOR ;
VIDER ;.




! 'Dig ) es AICRB and’ A;CRB limit’ mput signnl nmphtude to'a safe level for the subseqﬁent cxr- o
: sintors AlR24 und AIR).B limit the current drawn by the diodes from hu;b-voltage sources  © i
/ uhd thus, reduce Joading of these sources, Transistors A1Q4° nnd 'A1Q5 form n unity gain bufter
‘ nmphf er that has a’high’ input impedance, which reduces source loedmg, and a.low output nnpe- RN T
"V dince to drivé amplifier' A1U14C:- Amplifier A1U14C provxdes an approximate voltoge gain of four \,’.j: L
~and is direct’ coupled 't ALUI4B ‘which functions as a Schmitt trigger. The bnlnnce od;uetment L
“AIR19 provides control of the de bias voltnge applied to. A1U14B which allows sensitivity to'be . -
- optimized. ‘The' Schmitt tngger outputs are npplied, to dx{ferentml m*nphf er AIQI and AIQ.!. .
,whxch pro\ndo eufﬁcnent gmn todnve the mmn gnte AlU?C. o ; L e /A

3-8 Aﬁer the r& néured mput exgnnl pnsses through the mem gnte AlU‘i’L xt is uccumulat.ed m
ithe dc;éade coun rgclrcmte. Separate flip-flops: w:thm integrated circhits AlUb and A1U10 counl o
}'th”e te bsngmﬁcent decimal digit, and. mtegmted circuit A1U9 counts the six more-significant '
-‘“d: After * the. main ‘gate cloeeb the TR (Transfer) signal transfers the datn from AtU6 and A1UID -
?o storage latch’ ‘alU13. At the same time, the TR sngnnl transfers the data in’ AIUB into storage -
y biches ;that bre .niemal to A1U9. The stored dati is then supplied to the display, one 4-bit BCD . .
digit atn time, i "controlled by the X, Y, Z, and Ss.s:gnal lines from the dxepluy scanner, Circuits .- .~ .
F thhm A1U9 oontrol the mulnplexmg operation for,the six most-slgmﬁcont digits; the X, Y, and Z CEEDRNEEP Y
:lmee‘pro\nde the nddress code. The four, gates wnhm integrated circuit A1U12: gate the least - N e
,slgmficani. digit onto the data lines when lheSG signal jgoes low. (When_ Ure S6 signal is low, the2, . ¢ oty
""Y{ end ,XJ Tines ‘supply & bmary code of 110 to integrated circuit A1U9, the decade counter, This.” _'_ R R
causes al} data’'output lines to go toa. hlgh loglc level whlch in tum, nllows the ouptuts of the gntes R i

plin A1U12to‘oohtrolthedotalmes.) e R T T e Ty

;‘: 4

| . The: tim ; nnd chv:der cone:ets of mtegrated cik t AlUI nnd oeeocm\‘.ed
components The circuit provxdes an putput at pm 1 (TP3§ withia penod at is determmed by the *
-oscillator crystal ‘and the fuur-blt code applied to pins 341 through 14.A1 MH:z cryetn) i used, and -
“the front.-panel GA'I‘E 'I‘IME ‘switch supplies the codes requxred to give a 0.1-second, l-—eecond or"
tlo-eecond kate time, 'l‘he tnne base output at 'I'P3 clocks the an Gate ihp—ﬂop {MGFF’), AIU.SB,

3-10b ‘Wlﬂ'l Sl in the INT (lntemnl) pomhon, U16D recewes an oeclllotor s:gnnl from ‘enher lhe b
‘ophon 1001 oscxllutor or through' Q6. from the OSC OUT pin (10):of Ul. The oscillator signal is -
“routed through ‘U16A 'and U16B to the EXT INPUT pin (3) of UL A pomon of the oscillator exgnal
is also pasoed through R30 end R4 io the rear panel OSC jack J2. UlﬁC xsdreabled dunng tlus mode

:ofoperntlon. o S e
’ 3—10c When Sl isin the EXT (Extemal) poemon, U16D is dlsabled and sxgnale en!.er the rear panel ‘

J2 and pass hgh U16C, U16A and enter U1 through U16B: R30, R28 and R4 bmsbm 8 of UlB
‘.R30 provndes posmve feedback so thet c:rc_lut functmns as a Schmﬂ.t tngger. i L s

fS—l2. ' The’dmplay scanner conexet.s of a]l the circults necessary t.o 'dnve the LED (hght-enuttmg- : i
*&mde) dxep!ays An oscillator w:th a frequency of appronmately 20 kHz (A1U4B and ALIUZF) sup-- Lo
j!_phes the mput toa four-bxt counter (AIUB) 'l‘he four outpute of l.he coumer suppl_y A conunuouely

»

33-13.--' : integrated mrcl.ut AlUll decodes the three moet sxgmficant outputs (the x Y, nnd Z lmes)
from the four-bit couhter and eupphes outputs on seven separate lines, one drive line for each of
’.the Beven. dxspldy digits. The X,'Y, and Z lines also are used’ as the address lines to AIUB ‘where "
‘they control the multipiexing of dnta. This synchronues the data output with the. sequentxal enublmg
of the dmplay digits. Integrawd cn'cmt A2UL converts the four dal.o brt.e from BCD. t.o the seven- ol

.,:a




SN ’

B Model BJBIA -
BE antenance oo
R . : ot :
i X - 1 . i - o . __: . J “..ls‘ _:.' .|
_ eegment code reqnxred to drive the dmplay. Data is sopplxed’from mmmt A2U1 to all seven dwplay B
- positions sxmultnneously. and the 50 through 56 lines enable only the single display position that' IR
A comsponds to the data on the datn lines at gwen txme. Transmtors A2Q1 throogh AJQ'I pro\nde Ry

enﬂ' cient current to dnve the LED di‘plnya,. s i A o

a-u, amund rmoontrol'cimm g ) TN L
L e A ey

‘V3-15 The reset and ‘triiafer control c:rcults control the sequencmg of the counter, (Refer to Lhe N T R
e tnmng diagram of Figure 3-4. ) The Main Gate ﬂ:p-ﬂop {(MGFF)'c opens when W,.and 86 slgnals com- !
"’ bine to set ATU4O11) low. This clears AIU17B and releases, the reset levels dn'A1USB{13). und . ‘-“ RIS
.“F’AIUI{G) The next clock pulse into A1U1 sets the OouTPUT Yiné low’ and clocks the MGFF open, N
-:Ui pin 16 goes low again at the end of the gate time and. clocks AlU3B closed. The positivegoing - "
- transition on the Q output of A1U3B clocks A1U17B.-'The outputs of A1U17B reset A1USB, A1U1,' - o
and AIU17A. The low Q output (pin 6) of the Reset Control flip-flop allows the W signal to con 3 : j_ ST
.-, the output of gate'A1U4C. ¢Whén the Q output Jr high, the output of gate A1U4C is always hig] ) ooy
: f- 'The W, 54, 55, and 56 signals cause the follow.ny sequence of e\rents to occur. (The W signal causes. - 0 X
- these events }o occur during the middle of the 54, 55, arid S6 signals to ensure that these outputsare =, . - .
. stable,) First, \Shen the W and 54 signals aye low. the 'R and ‘signals are gepemted and used to - __s.‘,;- e
,?transfer data from the decade funters to the etorage latches, When the W and Sb signals pre Iow. e

; </ the RSC signal is generated. The RSC signal resets the: decade counteks  and, through AIUMA pre- 0 ' 0 0
' “'‘gets the Sch:mtt trigger in the counter's input circuits, When the W and 56 sngnals are low; the Reoet ‘., G i
~ Control flip-flop and A1U17B clear. This allowo the tune base reset. lmetAl Ul p:n 6) to retum low S
E;.andanew measurementtobemode i : Lo A R

._‘ l’) ' ] ' " ! ' .

'_"3-1 7. Test eqmpment recommended for mmntmning the counter is hsl.ed in Table 341 Eqmpment . . — .
.'w:th eqmvalent charactemhos mny be subsntuted for the recommended eqmpment. o "

" -;‘.‘J'E!eét,roﬁic‘Conritér;sf Y "HP,5328A-001 "’;.:
SR o L e ‘ ”’ ‘forotendnrdmatmment.. A
' BP5345AorHP532&A-0_10

_a< male-k
to-female BNC connectors '_

"'mmclevelmmmments S -,-3)3_'_f Cmp tos25T
F lMHzmeasurements 0w b HP 180A/lBDIA/IB2OA

SRR o :_;L' . .‘})').?_"l' o ! .=:'.'. '_,‘ g
'.‘.'-:HP 11048A. L e

3—-19 Use the performo.noe cheek in 'l'able 3—2 to venfy proper operahon of all c:rcmts vnthm the
' {oounter The check’ shoﬂd_ be used when )mproper operahon .OF nonoonfozmanoe to speclﬁ




WP ATiA ) RF Mlllwoltmetor !
: HP 6518 Test Osclllator :

)

 Set the counter’s A'I'I‘ENUATOR smtclé w X1

& Cormect the test'

»qulpment to the counier as shown below. .-

Use a 50-ohm l‘eed-thm ot the couner’s INPUT connector,

. Set the counter’s. ATI‘ENUA'IDR swuch wm GATE 'mn.-: swltch to ls, nnd
OSCILLATOR-EXT/INT switch to EXT. et

P i " '
Connect the \509 output oll the 65lB .o the counter’s rear-panel OSCILLATOR-EXT
IN connecfor through [ Tee connector and a Bo-ohm feed-thm termmahon. g

Connect a ‘cable. between the unuoed end of the Tee connecior nnd the counter’s
front-panel INPUT connector.) faoy e

d. Set’ the 6518 fo: an ontput of 2 MHz at 2.5' Vrp:s. The counter’s dmpla_v should be

o ;)n

q'f."}:

: Set the'=6518 for an'output of 10, kHz at 2.5 Vrms ‘The counter’s dmplny sbou]d be
‘0100000:lcoun. RO ‘

R ! ol
B ' T LT
. W ] ;
bt ' . B or

‘; nz_‘

: k:.j Remove 32008 nnd 411A and conneci the 500 output of f.he 6518 to the coonter. n




HP bElB Test Oscllintor
f HP 11048A 50 Ohm Fecd-’l‘hm e

With no stgnnl npphed set the t‘ront pnncl GA'I'E TIME swatch to ench of its threc ,
! ;r:settmgs. The dcnrnnl pomt should moVe to gwe the follow:og d:spluys. o

' S OO(MMXK)for.Isgntetlme,! e e T e
Sl T 0000,000 for 1s gate time, T
)0000000 for IOs gatetlme.; .

oy o K

Adjust the bBlB frcqucncy ond the counter GATE TIME smtch unhl nn
t observed m cach of the seven dasplny pos:tmns, Thls ensures thnt ca

ight hns been
dlsplny seg‘

-‘ » ) 3 R ('} . :. . ‘ ; o e , i )l
,4.‘ omoumnusnssosclu.xron T B AR et IO
f 2 ._‘ Obtam the followmg tcst equlpment: -f" jw.. L S . _ | B I
& ' "HP. BJZBA (Optlon 010) Universal Counter. or. TR o
SR HP 53464 Electrnmc Lonnter {W‘lth oven os&:llator). A A a
. _'_'"b'“ Set BJBIA front pnnct controh as follows. U el v "‘1' L e
L ATTENUATOR o X1 7 RN ‘
 GATE TIME sw:tch to 10 s/Hz o - o
'Set BdBIA’renr panel INT-EKT sw:tch o tN'r ‘ .

"Conncct.n conxml cnble between the, 5JSIA front pancl lNPUT connector nnd

'HP 5345A rear ponel FREQ STD'OUTPUT 10 MH: 'c'.,m‘...;cm, or'
HP 5328A (Optmn 010) rcnr pnnel OSC connector LN

‘3 e

’C.heck thiat GABIA displays s 0000000 Hz 101 Hz.: *
If not perfonn\nd;ustment procedure m paragraph 3-33b

5 '\-

3-21,. Moat mmntenance operat:ons reqmred that the top and bottom covers be rcrttovcd from the ,?
-counu)r Remove the covers accordmg to the follovnng prncedure

oy
‘:.“;, R

.‘ :,.

WARNING
NNECT THE AC POWER CORD FROM THE . '

' COUNTER PRIOR TO REMOVING COVERS: EXPOSED .~ ' ', . =
. TERMINALS WITHIN ‘TRE. COUNTER  (INCLUDING - .+ o ir i
' SEVERAL .- POINTS " ON' THE PRINTED-CIRCWIT ' . . . ..
.+, BOARDS) CAN :SUPPLY SUFFICIENT ENERGY 'TO" ', ' ' .

T R

SEL e

- "CAI:ISE INJU!IY OR‘DEATH. + !

bottom of the mstrumen

_'and rear pancls attached) by pullmg the boards strm)ht out of the top cov

i.-Rca'nse'mbl'e' in'f; 'i-evér'sé' ordcr ; of .dis'ammbly* ensure thnt the standoff spacenlon top
- cover are ahgned w:th the comspondmg holes on the mam cxrcult bonrd}

Posthon ‘the’ mstrument ups:de down and rcmove thcj four machme screws fro_m ﬁlE.,:f_! o o

¥ Llﬁ the bottom cover from the mstrament then remove the pnnted c:rcu:t (wlth thc front ’ E

Modcl 5&81A
antcnnncc

E

N i




perform’ the- ln-Cnbmet’Performonce Check-of Table 3-—2 to venfy proper
operahon of ’the counter Addlhonally, whenever the coverswnre removed check for broken or

3-26." .COMPONENT REPLACEMENT When replacmg a cm:mt board component, use a low

heat so!denng 'iron.;;' Heat must be used sparingly 'as diamage to. the circuit foil may otherwise . .
occur. - Mounting holes may be cléaned with a toothpick while: ‘hept is apphed Aﬂ.er component A
ren‘:ovnl and replncement clenn connéchons w:th a emtable cleamng soluhon AN '

Solder Gobbler, 'Bolder is rernoved from boasd by & soldering iron with & hollow tip that ‘i
is connected toa vacuum source The IC is removed mtact 80 it may be remstnllcd ;f iti ls v

;Chp Out L Thm method is used when nn IC is proven defechve., Cllp leads close to case,
apply heat, and remove leads wlth long-nose pllers. Clenn board holes w:th B toothpxck
“and c!eamng soluhon. RERtR o SERSTERY e

: reqmres two c:rcmt nd;uetmente: ‘ 'l) the mput nmphﬁer holance ad;ustment ;
'and .‘Z) the hme baee omllator mijustment. . Perform_ the ad;uetments aceorch the follomng




“ )F ANY VOLTAGE -

18 INCORRECT, »
I CHECK THE ASSOCIATED:,
. REGULATOR OR zzum

" CHECK OPERATIO

OF AZU) AND CHECK
' DATALINES A, B, G,

) D} FOR ALL HIGH LEVELB
- INDICATING NMBTED

CMHON

“'ONE I)R MORE

DR DICITE
', INGPERATIVE

ot

‘-“ DISPLAY -SEGMENTS

1

15
i?ﬂh}h

i SIBNM. PRIHNT A?

!ATUI‘F(I?}
g

Is
v DNL\' QNE
DISPLAY DIGI‘F
FI.I.IJMINAT!D

?!l

7 A BAME -
" SEGMENTOF .

. ‘, SON o
DISPLAY DIGH’
INOPERATIVE .

. FIXED, RANDOM
" NUMBERIS -
L DISPLAYED

L DISPLAY IS
" ALL ZEROE;
: LINIT WON'T .

.. COUNT BIGNAL' -

BE SURE THAT "

| oscitLaToR-

EXT/INTEWITEN 7
ISSETTOINT'

QAL mms =
o WHEN' GATE "
. TIMEIS ™

L2y

JCHECK onnmm oF:
DECADE COUNT

. LATERE mm MUID. ;
Awo.A 13] AND

“oneen Asso'cmzn ‘

IDHIV! THANNB‘I’OR

HHOPERATION
Ilmv-mn hND
), CHECK AIU“! )

<" AEPLACE LED i -

- DISPLAY DiGITE -

" THATHAVE ONEOR |\
(. WORE INDPERATIVE -
L MEGMENTE .,

cu:cknummu:n,
. DATA LINES {A, B,C, /.
,nnp INVALID

DAYA COOES

" CHECK OPERATION -
"' OF BCAN DSCILLATOR .
{ATUSD, ATUZF} ALD

\OF AIUB, ATUYY,
AILD, AND - T4V
AND BV BUPPLIES

PR ey BT

{MALFUNCTIONS OF THE

" DECADE COUNTER AND

* LATCH CIREUHTS OR THE
“MULTIPLEXER EIRCUIT
CAN CAUSE NON- ° ...

NUMERICAL SYMBOLS

" ORBLANMS TO APPEAR

"IN THE DIBPLAY, CHECK

 FORINVALID DATA

- CODEF BY EXTERNALLY

unzs AND THEN &7
ymn E DATA
LINES

: -‘. mmvnnuauv.- IE.TH]

CODE PREBENTED DN
i THE DATA LINES AT ANV
- TIME'EXCEEDSTHE BC D
"EQUIVALENT OF "9, .
“AlUS, AlUID, AUB Ol
- AIUIBDPERATES .,

. IMPROPERLY

TP3 TOGGLING AT °

'BATE DETERMINEDBY

S GATE TINE..
BMITCH

S R
< INPUT SIGNAL
PRESENT AT MAIN
. BATE QUTRUT
- |ATCN] .

TCRECKINAUT
" CIRCLYT OFFRATION.

: BY OBBERVING 1y,
 VOLTAGES AND "

" WAVEFORMS |SEE

~_SCNEMATIC DIAGRAM)

|5 [
= 'IHHI‘ :
OBC".LPTION
mluNTﬂ'[
A

- COUNTER WON'T
| REBET WHEN
"GATE TIME IS
CHANGED .-

gy DPEHATION

. OFMRFF -

iAtuse, muum

Loast
CATUNIE) .
IRSTB) ALVIAYS k

v

- COUNTER'
MllATlSDNLV I,
WITH EXTERNAL

J -

Tmuns
| PROBABLY. " -
DEFECTIVE -

'cu:cnonnmnu
- OF GBANDUSS

 CHECK DPERATION]
'OF ATUSTBAND - *

CHI.'CK CRVI‘I’AL AW!
ANDM ATED COM.."
T8 [ATUY, MU‘I'\

, PONEN
MD A'Il-ll?MKl.llD!D

REGULATOROR

CHECK ASSOCIATED .

L LATCHES IAIUS, .

" AYUYD, AYUB; ATU)3 )




_Cohnect the ac power to the counter,
mmutcs for the osmllator to stabilize ‘

.Connect the rearspar,el oscxllatop output jﬂck on’the 5382A-001 or. euivalent
‘10 MHz Bource) to the counter s INPUT connector S

Set the counter’s GATE TIME owttch to 1s and adjust the rear-panel OSCILI.ATORAIM
* control- until the, counter dxsplay indicates exnctly 10:MHz.'Note that’ the over: range .
- indicator i m ht and the mcnt slgmﬁcant d:gtt is not dtsplayed (00 00000) g

.‘Itrf

R Thtsl nd;ustment must be made vnth thenaro
pemture at ‘.5°C. o

11m vol:r AC rom IS AVAILABLE Ancmw.
- POINTS' WHEN THE 5381A COVERS ARE: REMOVED.
'EXERCISE EXTREME CARE WHEN WORKING INSIDE
THE | UNIT. PERSONAL INJURY:.OR 'DEATH MAY
.RESULT . .rnou counc'rf WITH | mcu-voruoc

. connect 5asm EX’I'ERNAL OSC IN'jack to input of B345A or 5328A
; Optwn 010 counter (for 5328A use,. ttse BOQ feed thr_u co ector HP. 11048C). Ad;ult 5346A
.or 5328A for'1:Hz resolution.: i ;

L ay
MHBz plns the 25°C offset. For exnmple, if + 4 Hzi is stamped on' the side of theTOXO ‘set .
TCXO ADJ for 10 000004 MHz rendmg on a 5345A ‘

.produce several. ‘symptoms | of trouble. The trouble-
symptoms and provides a sequentml tut o isolate
 of components. To troubleshoot’ _the cpunter, find the
and perform the mdwatcd cu-cutt checks

3—36. Addttxona] mformatton in, the. form of a tumng d:agram, an‘ure 3»4 nnd' wnvet'orm lllus» '
tratxons (w:th the schematlc‘diasmm) m pxo\nded to md troublechoohng
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: 4—4 ’I'hm manual appl:es du'ectly to Model 5381A~Frequency Counters mth sennl prefix 1624A
See paragraph 1-5 for detmls of sena.l number :dehhﬁcatmn. T : ,;: ey

i
N

4-6 'A.s changes are made, ‘.newer mstruments may ha\re benal pref xes thnt are hot hsted m th:s
- “manual. The manual for these instruments are supplied w:th amanual chnnge sheet which contairis
“the reqmred updntmg mformatmn. | f thls sheetmmtssmg. co'nt.act t.he nearest Hewl.ett-Pncknrd Sales

Yot B

‘ :4~B‘= ’I'.oyndnpt thxs mnnual to ini trumenta ha\nng a senal preﬁx prmrto that hsted un ‘the Ltle ﬁage,
perform the bnckdanng thnt apphes to your insty uinent's senal preﬁxor Bennl numberns hsted in the
table below* iy ' i RIS

1  ‘hange with the Npmt nmnlmf.nd per-
fﬂmw_mom Y

\” Yy Y L

-Chnnge AIR2) and AlR22 from 0683».&025 (20000), to 0683-1025 'RES!STOR Fm 1000 OHM
5% zsw_‘cc TUBI_JL{\_R;_'OH“ZI; CB1025. ' N




‘Model 5381A N
'Manunl Changes

.Figure 4-1 ‘AI (05381-60001) Schemahc Dlagram
Change A1R4 from .3900 t.o 7500 ohms :

;rable 2, AL (05361:60001) Replaceable Parts:

.. Change A1R17 and AIRI8 from 0683-3315 (3309) w 068.1»5115 RESISTOR Fxn 510 OHM 5%'*"
5% 25W CC TUBULAR; onzy 035115 . ; |

‘-_:;"

‘F:gure 4-1 Al (05381-60001) Schematlc Dtagram L
“ Change AIRI? and AlRlB from 330 to 510 ohms. Cwe

o -Page 3-13 Table&-a Al (06381-60006) Replaceable Parts Standard lnstmment RS L ' '
" Replace parts list for Al wx:h parts lwt in 'I’able 4-2 for pnrt nnmber 06381-60001 SLR!ES 1404 R
rcmt bOBl‘d = J‘.x _7: o 7 T .

' Change rear panel (under' CHASSIS AND MISCELLANEOUS PARTS) from Pnrt No. os.zaz f ST
', 00002 to' 05381-00001 in “HP" and “MFR" columnsfof Table 3-3 SR TR

:‘-‘,The05.381-60001 cm:mt bonrd in mstmrnenié IW]ﬁl sénal preﬁx 1404A is not d:rectlymte‘ . hange-".i R
;:‘able w:th the 05381-60006 or 5.381-60097 (Optmn 001) clrcu:t boards L -
Page 3-21 Fzgure 3-5 Component Locator and Page 3-23 Flgure .3-7 Schemnuc D:agmm S
. Replace Al Bchemnhc -diagram nnd'component locator, w:th I-‘:gure 4-1 Schemnt:c Dmgnnn/ L
Component Locator for AI SERIES?1404 clrcux.r board ‘ ‘ -

Cb‘mge to the' follow:ng* “Ensnfe that the cnmct fnse 13 mstalled | Use a Listed 0, 250 nmpere, s
_ lOW-blO\\fl“ fuse for' 100-volt/or 120-volt Operat:on or a wad 0, 125 ampere slow. |
220-‘!0“ 0 240-\'0]t Depmhon. ’| o .

. '-NO’I‘L The 2110-0008 (500 mAT fnr lOO/lZﬁVT opekahon) and the 2110-0301 (250 mAT for :

. 020/240V operatmn) fuses hst.ed in 'l’able 3-3 are: recommended for replacement. in nll
lAcounters.‘, R E N P , ;

’I‘able 43 AL (05381 'soms) SERIES 1548 Replaceable Pami
’ Change Al from SERIE,S 1548 to SERIES 1520 L




S .Model BJBIA .
! '==-/,'-'Munual Chnnges

i
Yo

' thure 42, Al (05381-60006) SERIEb 1548 Schemahc Dmgrnm .
gt Change SERIES 1548 nt top of dmgmm and in caphon, to_SERIES 1520

’:‘,ﬁ'Add AICRS between TP and ATRB with anode to TP2 and cathodeto AIRb Delete the strmght R
fithrough or dlrect. connecl:on between these two pomts s IRITE

"o P
,e‘,. S d -:, + . J'

I

B 'Chnnge voltage to A1U9(5) to " 14V" t end of lme from AIRG nnd nt AIUB pm 5 S
Chnnge voltnge to AlUl(lb) lo e ldV" nt. enu of lme ffom AICR'T and at AlUl pln lb : . . ! X

i’ ‘nstruments w:th a Serml Preﬁx of 1548 br below do not hnve pro\nsxohs for. nddmg Optxon 001. .

Any reference to Ophon {)01 Jshould be deleted. Rear panel BNC Jnck J2 can’ only be used as an-

.- input connector for an external time base or" for ratio measurements. A txme b;me momtor
L output mgnnl is not avmlable l’mm .]2. : SRR o

_-;,;.;;,f";j Big e = .
’pages-m Table: ,3-3, AL (05381-50006) Replnceable Parts, Standard lnstrument KT ST
}teplam parts llst in Table J-.i for Al vnth parts hst in 'Table 4-& W ,‘ R ”.‘_ T
DeletePartNo 05.3820(}003(0pnon001)renrpanelfromlmtmgunderChasmsondecellaneous A

Page 4-12, Table M"Aztoasswoooz) Replaceable Part.e il S
ChangeAz from SERlES 1624 t.oSERIES 1404. = o _‘ . ‘ ’ nRe .:}-’ - " ,_“ :'c,

;: _ Change A2R4 from 1810-0076(18001’2/secuon) to 1sxooo41 NETWORK-RES opm SIP 27009/

- SECTION; 28480; 1810.0041.” R e

%Page 317, Table 8.5, AL (06381-60007) Replaceable Paris, Ophon 001' . [?'?-f Tarod L
" Delete Table 3-5 for'Al part number 05381-60007 c:mnt bonrd wnh Ophon 001 tempernture e e
o compensated crystnl omllntor (TCXO) ot _ i B o

. -'7Page 3—21 anure 3—5 Al Component Ixocﬁwr and Page 3-23 .Flgnre 3—7 Al schemnnc d:axram

Replace Al schematm dmgram and component Tocator wnh Flgure 4-2 Schematw Dmgram/ 3 .

Component Locntor for Al Senee 1548 circuii board e T - IR ’

i ’] 2l i
-iecoder for AU on the’ '5381-60006 Series 1624 circuit, board are recommended ‘.._ :

replacements (as a pmr) for all lnstruments mth Senal Preﬁx 1548A and below e
L : f]ﬁj _.J_:-, Ao ; I : [T
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O T TR HAHUAL CHANGES HODEL 53B1A (05381-90010) Page 1‘-
o ERRATA e
" Page 323, Figure 3-7. A1 (05381-60006) Schematic Diagran'} :
: >Change connections. to A6 & Ao decade divider (in AI upper right corner)
. as follows: . A C ¥
! _ Delete connection betueen UTOA;pins 2 and 3. ST :;A4,3! L
.. . Delete connection between USA pin 2 and +5V. S S AN
' w”“' " Adg: a connection between. U6A(2) and junction: of UGA(B) and UIDA(B).J
S Add @ connection between. U10A(2) and U10B(9). " - _ _
‘,:;‘ﬁ' >Add "U92B" to unmarked NAND gate between V12C and U9..i] ;‘ﬁ ' f{”*! o
>Change the value of H3 to 5 6H. ,, R It

Cap e
P U ‘u,!

¥ r
1

Page 3-22 AV (05381.60006> ACTIVE ELEHEHTS table- R A S
)Change HP Part Humber of A1CRH to 1901-0028. R B L




by O L T Bt e ey "‘«. R A .:"‘w“’ ' .., '1‘"."' f' a‘l‘-"- L
g s | HANUAL cunucss HODEL 5381A (05331-90010) Page z | Q<;*wg,ﬂff L
E R P"” 3"3 and 3‘"'- Tﬂbh 3"'3- nl (05381-60006) Replaceable Parts and S .

Plges'3-17 and 3-18, Table 3~5, A1 OPTION 001 (05381b60007) Replaceable Parts-

2w TXChange both ‘A1 SERIES numbers to 1732, , . e

fﬁ".u.:,[ >Change A1CR1 to 1906-0096' DIODE-HULT FULL HAVE BRIDGE RECTIFIER (1906-0028)

;-,;'Ah"~HOTE' TERMINALS' OH THE 1906-0096 BRIDGE ARE IN A STRAIGHT LINE: THE 1906-0028
.- " TERMINALS ARE IN A RECTANGULAR . PATTERN. ' THE ‘SERIES' 1732 CIRCUIT BOARD '

" . ..-WILL ACCEPT THE 1906-0096 BRIDGE WITH FOUR: IN-LINE. TERMINALS, -~ .
S >Changc A2 t0 !820-1199:‘16 TTL LS HEX' IHVERTER (SN?"LSOHN) o ‘ :'
SR ;\‘"' >Change - ATUR to; -1820-1208; .IC TTL LS QUAD 2-INPUT 'OR GATE' (SN?HLSB2N)

Lo T >Change A1UB to- 1820-11"9, IC TTL LS QUAD- 2-INPUT HOR GATE | (oH?HLSOZN) o
- gf”,‘ 5 >Change A8 to - 1820-1"78' 1C TTL LS BIHARY COUHTEB ASYNCHRO (SN?"LS93N) ~-7._ ‘

R >Chahge AIU12 to 1820-1198. JC TTL LS 'QUAD 2-INPUT' HAHD GATE (SHT“LSOBH) ‘
h ’i >Change A1U13 t.o 1820-1"11' Ic '1"1'1. !.5 LATCH II-BIT D-'I‘YPE (SN?HLST‘SH) e

p-se 3422, ACTIVE ELEMENTS table for A1"ﬁ'k! Ce Zf"*,di“' i']? |
o >Change HP part number for: AICR1 to 1906-0096. L B S IV R
DT >Change HP part nuabers_fbr Aiua. uu. Us. UB;-_U12.;Jand1013 to the part.
¢_:¥' nuabers given above.’f.a'L, . oty L N o
) Page 3-23. Al Hain Board Assembly Sehematic Diagram. A ;.;f;_f'fxg~‘qﬂff
”.;j >Change A1 SEQIES number at'top or the diagram to 1732 ?‘_:'_ R
RN ' S R ',\- ‘.‘._‘ ' , :}", -.. . L B . '“ ‘ ‘L_' 5 -. -_ ",. ¢ ) _— S
..__‘;]’; CHAHGE 2 IR o T B N S N ST
W7 page 3-15'Table 3-3, cnnssxs & MISCELLANEOUS Replaceable Pbrts' IR J;xje
a7 >Change €1 ko 0160-0676' CAPACITOR~FXD. DUAL ~0.0078uF CER '

e ‘>Chlngb XF?r(2110-0"6h) to 2110-056”' FUSEHOLDER-BODY EXTR-POST bAYOHET CU 12A ,
B . >Change 2110-0“65 to 2110-0565. FUSEHOLDER-CAP BAYOHET "“*:V ."}fig”‘

. >Change 2950-0054 to- 2110-0569. FUSEHOLDER-HTG NUT HEX. HETRIC;’ R
" 'Page 3-23, ‘Figure '3-7, A1 Main Board Assembly Schematic Dxagram--ﬁ v

; _.>Change the value of CIA and.C1B (ac . power line. filters) tn 0.0018uF,

>Add a connection betueen A1Ul(5) and the +5VDC supply. AL

l ’ - L J‘
Rl .\ R J

CHANGE 3 o B
Page 3-23," Figure 3-7, A1 Main Board Assembly Schematic Ddagram° S M
>Chanae wirins for LINE ON(IH) suitch 5133 as. shoun in the follouin diagram:,

y . . . '.’; i . [ ’ ' !
. : .

)

WHY.liL KGR 0T
S )

WHTRED Ol/c WHT.YEL ' | mlsi .

BRI L1 : Lo )




Page 3-23. Figure 3-7."!1 (05381-60006) Schematic Diagram° - ': " 'f’ o
~'>Change CIA to C2 with a value of 2200.BF. ' . o ORI TR
~.>Change ‘C1B to €3 with a. value of 2200 PF. ERTR o - :

HDTE' Make the sane changes to the diagram in CHANGE 3 of these Hanual

':.4_ ) Changes. ‘ _ R A PR }f ,
‘ J;,iCHAHGE 5 IR o “ 3
‘.f ""*INSTRUHENTS HITH SBHIAL NUHBERS 2028A12786 THRU 2028A12927 HAVE
SR CHANGES 1 THRU 4 OIILYr. R 2
" ;’Page 3-13, Table 3-3, A1 (05381—60006) Replaceable Pﬁrta. y ““ _d" L
;-7 >Change A%, SERIES number to 2028, . LT
o )Change A!CT to 0180-3010 CAPACITOR—FXD:,iOOUF +1OD-IOS SDVDC AL
SO }Page 3-23. Figure 3-7. A1 Hain Board Assembly Schenatic piagram- ,' o
S >Change Al ssn:as number to! 2023.- o a e }
b . CHANGE 6 L L REDRI e
; f'*;‘Page 3- 15. Thble 3-3. CHASSIS & HISCEthHBOUS Replaceable Parts' .',1 T
~ .. -.>Change Front Panel to 7301-0566. EREEE
*;g37‘2*>ﬁdd Front' Panel ‘RFY’ clipa. 05300-00006' ﬂ' CLIPS FBONT PANEL S
© " >Add REV. M to. 'description of the Rear Panel (Standard Instrument) B
)‘f:;Ji>Change the Rear - Panel - (Option 001) to ,05381-00003-1, .. P
BRBERAY T REV! E to description of ithe’ Rear . Panel’ (Dption 001). [ n‘i};f'f S
i ;,>ldd 0360-!632' GROUHD LUG-BHC COHNECTOR DRI : y".“,}y B
‘.i."l' ..“( "! : '- !. -, ’_‘:I"_ I\ - '_-,-,’i . ‘.'. ) ;. : o L ) ‘ . "-. ‘
.- . Lo _-, . I h . ¥ :_.‘._””‘ _' . .
. CHANGE T A o ’ X e
. . Page 3-13, Table 3-3, AT (05381-60006) Replacepole Parts' Ll
. +.- . >Change A1 SERIES number to 2040.. ! o
Yo >Change AICRT to 1902-3171;. DIODE-ZNR" 11V 55 DO—35 PD-.HH TU-+ 0621 -
"a7>Change ATBB to 0685—1325' RESISTOR . 3K 51‘.5U CC TC-D+6"7
, Page 3-22 Acrrvz ELEHEHTS Thble fbr n1- R ﬂ Lo
: >Change AiCR? to nart number 1902-3171 . ’f" [ ‘ g .
' Page 3-23, Figure 3-7. AI Hain Board Assembly Schematic Diagram'
+ >Change ‘the value of R6 to 3K ™ L
- >Change the voltage rating of CRT to- 11V. ”'n."" ' ' ,
-~ >Change "—13V” to VGG at the outputs labeled "to U9(5)" and "to 01(16)". near
L TP2 B 4
‘o 'fﬁ>Change the voltage at 01(16) from ”-139" to. VGG S
- *" >Change the' Yabel. at U1(5) -from "NC" to 45V, . S .
: 1:g>Change the voltage at 09(5) from "~13V" to VGG o T A
. gcHANGEB'. . . | S - BTN
: f{ Page 3215, Tbble 3*3. CHASSIS h HISCELLANEOUS Replaceable Parts' . '
' >Change the HP Part Number for S1 and 32 from 3101-1598 to 3101—2383.;-
>Change Fl (2110—0008) to 2110-0202' FUSE »5A 250V TD 1. 25X 25 UL. .
‘.’ : " P . . I‘) . - . *
* .,. : .’,; . .’!‘ ) \ ._,
! o T ar s o
) = ,-_!'; ' ,"‘ “ "‘,
: i ! Yo ‘ } ‘3

. .. 1 . \"‘.
P e fr

R mwucmmmuwusmu(wnummmpnesf‘”]"V
| CHMNGE SRR
. Page.3-15, ‘Table 3.3, CHASSIS & MISCELLANEOUS Replaceable Parts- FADR
. V",.._!‘I’ J .

‘>Delete’ dual capacitor C? (0160-0676), . ... -
>Add 62 and 63. 0160—“281' CAPACITDR-FXD EEODPF +/-20$ 250VA£ (RHS)

1

M TR T 7]



L '5page 3-17. Table 3-17. A t05381-sooo7) Board Assembly-ﬂain (Opt. oo1)
“ =-'-.j_'i_';:»c:h.mge A% SERIES. from’ 2040 to 2310._,, S n ;" , RO
v >Chenge A1U9 from. 1820-063h to: 1820-2316.Ww. e _ﬁ.i;{;f"-; o
v 7>Add " R33, ~0683=-1525 RESISTOR -1.5K 5% ,25W CF TC=0-800, .~ . . . '~

T Pase 3-23. 1sure 3-7. 5381A Overall Schernatic Diagram- ""\ R R

.\ i 5Connect ‘U9, Pin 5t ground, instead of VGG. - . A
v >Add R33 1.5K Resistor (06R3-1525) betueen 09(7) and the base of, 03.

I I mm 10‘ o Y [4- o ‘ll‘.;.J‘.' , o _- .AI Coh n‘-; g .
. . Pagei3=13, Table’ 3-3. Al (05381-60006) Replacement Parts.‘-;3- ‘ SR
' ‘} >Change RB from 0533—5125 to 0683-”725 RESISTOR 4, 7K 5) .25“ CF TC-D-"OO.&;.'

& qs'page 3-17. Thble 3-5. A Option 001 (05381-60007) Replaceable Parts. oy
1 dChange. R8 fron 0683-5125 To 0683-#725 asoxsron H.7K 5% 258 CF rc-o-noo.. ¥

.;;x'inPase 3-23, Figure 3-7, 5381A Overall Schematic Diasram- Wiy : ERR
IR >change value’ of RB from 5 K to b, TK..._f,}; e ey e

‘a;s_;_¢'aga',3j:,_nnnunnfcnanszs.nopsL:5381A;(05381-90010) ‘Page B 0

, e i P Lo = , Do AT Cohe T A !
SR -"_‘- : o . . L B v E o ' . - : L

. . ,‘ f A . . P ' t R . ' . o [T
" cuamce 9 5 SR e RN

'f\‘“f,iPagel3-13. Thble 3—3. A1 (05381-60006) ‘Board. Assenbly-Hain Replaceable Parts. g
o B >Change A1 SERIES’ from 2040 to 2319, ST

¢ . 1

_1{ ->Change A1U9 from 1820-0634 to 1820-2316.

.o it " >Add'R33, 0683-1525. RESISTOR. 1,5K'5% :25W CF Tczo.uoo IR 17w"éf"'\-u~
- >hdd 30, 0160-0576 CAPACITOR-FXD . 1UF +-2os 50VDC CER. 'VT”T!nN:'_,! L

TR - !_(_ R 2N A ' i"

3571;Bep1aceab1e Parts:’ | ‘ Ao

‘)

“’ﬂi>ndd c3o 0160-0576 cnpacxron-rxn 1UF +-20% 50VDC. czn._ e

u . S oo

H

*"~ >Change ‘SERIES ‘from'2028 to'2310: . - = ', e .:"-";-\;jh' .

o >Add 030 0 1 UF bypasa capacitor (0160-0576) from +5 to grpund near Ug
' A
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* This supplement ‘adapts’ your manual e
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”‘The ihformation in this manual is provided to ‘correct manual ‘errors. and to

i‘ [‘adapt the manual o instruments containing changes after the manual print date.jl S
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