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

www.valuetronics.com
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; _-Packard Company cerﬁfres ther rhis insrrumenr mer irs publfshed specjﬁ af rorrs e
at the Hme of sh.‘pment from the factory. Hewlett-Pecfyard Company further cerfr! les 'H,rer, Bk
its celibranon meesurements ere rreceeble o the United Steres Netional Burea ‘of.
. Standards; to the exrem aﬂowed by the Buréals’s calibreﬂen feclmy, and to rhe caﬂbretrpn_ i
‘facilities of other. lnternarloner Srendards Orgenlzefion members. L

KLL ~Packard. produc! is warranted against defects in rnaterials and workmenship Lol
for al period of one year. from the date of shipment Hewtett-Packard will, at its option, s
repair or replace, preducts-whlch prove to be. defective during the harrenty perlod pro:

- *vided'they ‘are returned. to Hewlett-PackerdJend provided 'the: preventive maintel‘rance
procedures in"this manuel are Iollowed Hepalrs, necessitated by, misuse’ of: !hq product'
‘are, not: covéred by this warranty ‘NO 'OTHER WAFIRANTlES AFIE EXPRESSED; ' OR .
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Thls mhnual npphes dlrectly to HP ‘Model BJBIA Fre-
: t:menc:,r Counters hnvmgsenal numbersprehxed 1624A,
With chpnges described in Section 1V, this manual also °
npplies to instrurents with serml numbers preﬁxed
1548A lﬁ.i"A 1520A und 140-3}\ '

: TV : Ty ‘ -
Fnr nddxtmpnl mfun‘natlon nbout, serml numbers.
'INSTRUMENT IDENTIF!CATION in Sectmn I.‘ o

_ nppl:es to- HP Model 5381Al Frequency. Chnnges hn\i-.” ‘
Jng sennl number pre‘lxed as lxated on th_e “Mnnual :

: R ’ A
“MANUAL mn, UMBER 05381-80010 °/° .
/ MICROFICHE mrr NUMBER oqm-muf L
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,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
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i Model BJBIA
Llst of Tables
_L:at, of Fxgures

. ‘. ""wl S A
! _‘Mudnl BJBIA Frequency Counter RS
v Lline Vo]tnge Selector Settings ......i...
. Pov:er Cord Connector for 240-Volt Operntwn [HEPRR Wi L. o
. Front. Panel Opémtmg Controls, Cnnnectors, and Ind:cators t R FPINN
“Rear-Panel Opernhng Gnntrols nnd Conmtntors A P AR .t L
,Slmpllf—EdBIl)ckDmgrﬂm 3 vis e bo»vo»b‘»l‘il!hopl‘r""\i;lti‘
’l‘mubleshnotmg Flow Chart ...y, ! Vs e sy il Dl
A o R [N PR g . ’)\

: .\p-.»m..-n---.k.-u-nwn..n..-”

AZComponent Locatur Vhebey '\’ _ hhs
OvernlISchemntchmkrnm }’.».
Al Main’ Bonrd Schemutic Dmgram/Compoqent Locutor, Series 14047, [, _4—-9

AI _an Board Schemutnc Dmgram/Component Locntor, Senes 1548~
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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

BEFORE APPLYING POWER Venfy thnt the power trunsfnrmez] pnmury 15 mntched t.o the uvm! G
: 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 . S : :

SERVICE 1“ y

‘~r~: :

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

. ? S ; . . e - . . : ) '
'-'.'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 P : 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. N RET R

: '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
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Model BJBIA
General lnformnt:on SRS
b B T S s

"SE°T'°“,.'. ey
G_ENERAL mronmﬂon LT

'!‘ A l\!

E PR I ’; . Dy Coan, oL b
1-... Th:s sect:on of the mnnunl mves o descript:on nf the mstrument mstrument 1dephﬁ5:atmn
mformntmn, and cnmplebe spemf' Latmnh i chy : e

1.
.1 i ' LS ) 1
NN ot SN lb ". J"a,, ff;; gt
M : J,x 4 BT

¥

1—3 INSTHUMENT DESCRIPTION ), ‘ :
Iy t ul' , : -
I~4 The HP Model EJSIA Frec’;uency Counter (see anure I- 1) 'IB a dlrect-countmg frequency I

' Jcounter 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 .~ . '
"“connector ‘and ‘asgocinted selector switch allow cpnnection of ‘an. extemal time base oscillator. . ;) ',
)i This fenture also;aliows ratio mensurements to: be mhde‘ by the counten Ref'*r to Table 1- ] for P
L r'ull cuunter specxf‘cntmns. Sl e : A e e

v

Rl .l..‘

y S PRI ' g

[RETI

1-8. , Hewlett-Packard usés o two-secnon, mne—d:glt senal nnmber {()DOOAOOODO) mounbed on . TR
the rear punel to identify the instrument. The first four d!gits are the serinl prefix. and the last five = o U

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 your instra-'. ., ", 1,0, !
" ‘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

th { . .
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bupuy, 7D1mtthl)? // ST e
Inpullmpedaner IM 4 _-"7;.:; SRR SRR R ET AR S
 Sensitivity: 95 mV (o jémewuve) 20, Hz to 20 MHE, e WL e T A e
R o i ) mV(rmB Binewnvej 11, Hz toBl)MHar SO AR ey Pt P T

tnpuummuior 'l'hree Pmsitmn (xl.xm an) T S L R |
i "“ . : s : I‘ i ' N ‘: e . ) ! ’ ! :.I .".. '. ! . . ' .'

- Attenuutor“xl" DO to 40 Hz 200 V (de + Penk ac) R IR E C _
St L 40 Bzt 100kHz T 250 Viems T U K
"100kHzto GMHz ' | 26x 107 VHz o g AN RS
- 'A}_I. R ; ’>5 MHZ B (,\ !_ vas L .‘1 i R I ‘ i Lo

| Attenuutor"xll)" DCtu-u)Hz B zouvcdwpenk'nc) e e
SN RO “‘“xw()" S S 40 Hzto IMHz -~ 20V ms ) o "f_-"f S v I
N -,",-;-r 1 MHz to 50 MHz 4, 2Bx MWV Hz © 0 ey SRR

'. ’ ': T 2 5{) Mz to 80 MHz J o bVrms . oo C e e
:u Aecuucy' :l Cnuntt’l‘lrne anv Accumcy U Co e

) ' "._ . N el
, ,I ! N ) R

Gah'l’imcs Manuully belucted Isecund lsécund 10 seumdu S

sl Rnoluﬂon‘-l{) szt(}lsecondgntéume o R L R PR O
S RN IR ' lenllsecnndguwt:me_-,‘-;‘ S S S ' ‘
S A - Ol Hz nt l() sucond gntehme Co, N S S - b
SRR I lnmanr e , Sl e .
R ‘_w‘.-' ll'lllh'l.l ' (:. ! ~f B -'". .I‘Ir. E e v I - -‘ -' . _::4‘ . w’i
1 »‘!‘ ~Frequency: 1 MHz Lrystnl i R A S T
BV AN . -Aging: <0.3 ppm/Month . - T T R D L P e
PR RO -\ Temperature; $10 ppm 0°C to40"(‘ SRR PSS SRR AR TR ot |
R ) Lme Voltnge, tl ppm fnrl()"{» lme vanntmn A R S T
S Frequency,Range. 10 kHz mZMHz [ P S BRI P
- Bensitivity: TTL Level or. J.BVrmaalnewave o L R T ;
' Mnx:mumlnput. 2.)Vrrnsdctt)2MHz S m e e

.

|

': mmrdhblr e R R " i S 3 SIS KPS
"10851A ' Rack Moum:ng Klt for moummg one HP Mudel fxiBlA ")- AR (A

o1 BIB2A, BUBIA or similar instrument in’ the center of a mnndurd R

L 4B£6cm(l‘)()01nchesby 889r.m(.)5inches)ptmel SRR R A

!$ I' : . '>J‘ | \ . -|.‘ I.!‘- _‘J'I_ - . o

1085.£A Rnck Mounung Kn for suie by suie nount:ng nf t.wo HP

 Model 5381A, BIB2A,/5383A or similar instruments. Stnndnrd punel

sizedB%cm(l‘)()Omches) long by BB!?cmtJﬁmches) hlgh R ) ’

J”“' L

v ' R B 5

Onnlinnnmpmmn, »l)"Utqu)"L‘ ST e I

S Poiothcqukomu. ll)l) I"l) .ezn .le)V rms (48 Hz to -MU Hz) M’)'. .-ll}}in) Jl) VA mux _ J e
e N

| Welghl' Net' IIT)Ib{.ZZkg) Sh:pplng' Ib{ Bkg) A ! -"p R
Dimnﬂom. 59 ‘mm H % 160" mm; .Y 248" mm 1) (;5 in, x. b"’: n X 95 thy -
! '\'-.".)." | LRI SRR -|“ ‘-' "*"‘ it e . '“_'!.
, L 'OPTION 001 Texo o s

‘ Fuquoncy 10 MH: (’l‘emperuture(,umpensated Crystul Qsclllumr) it
W ‘Ulppmpermonth Tl "-' B o ﬁ" S

'I'mpcmmr <z! ppm betwwnu“(} und 40"(3 R LTI S I

I.lne\(o!hgr <tl)lppm furtll)‘hr hné"tpower} vanutmn . SR ” P 7

e o ‘
S . . A .
R i Lo
: f ‘
e . [a
i , e
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. e
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A SECT Ou n r:" ST

| ‘-_ ‘-INSTALLA'I'ION _ ND OPERAT{ON
i ) ' pooy ',
_a;_-q.'“rfir'nooucnou LR | RTINS o
\‘ o 52—2. 'I‘lnp sechon of the mnnnnl p-ovldes mformauon about unpaclnng mspectmg, stonns. a.ad - i'._\" o jl»' .
R S v shtppmg the freguency cotnter and gives instructions’ for operatmg the connter. Descnpt:ons of o b
Wb allcontrols connect.ors, nnd mdxcatorsareméﬁluded '“lb N ”‘) ' Loy
'I.' . '”‘l” '“ ’ ) _l\ kN O
Lo KN "\n\'_'i"'w N "3-.‘ ‘ : k ‘(‘ . :
R ’2-3. unmcxmé AND INSPECTION RN, ,‘}‘,, S R AL A NS % GO e
RS ") e cite Lo " ‘i,l,\ u:r g \',,““ Y i '.. | o ' ) | AR
x o g-4 If the shlppmg carton is damnxed ask. tha. the ca’ine;’s agent' be préeent when the mstm— L TR
= 3 'menp is unpacked. Inspect the instrument. for* damage such as scratches, dems, broken switches, SR :
", ete,. If the instrument is damnged or fails to meet’ performhnoe tests, nohfy the carrier and the . "; a
1 neavest, Fewlett-Packard 'Sles' and Service Office xmmednate.y " Performance d;eck‘procedhm

" aré located in Section 11L, and Sales and. Service. Offices are listéd at the back of this'manual. |
'1* Retain the shipping carton and the padding matbrial for the cafrier's m‘npechon. The Salesand .. .~ . . .
. Semce Office will arrange for the' repair or repiaoement of the mntnunent w:thout wamng for the . PP

c!éim asamst the carrier to be nettle}d. e it :
' . o H".H-- ' @l" :‘I v

" U‘mM STORAGE AND SHIPHENT E R

| . 'f"l"lll ;':"' Y I . .l" AP ! ‘:'I
26 & PACKACING To protect valuhble electromc mpment dunng atoragg'or lhxpment, R R
a]ways, use the best pachgmg ‘methods. available) - Your Hewlett-Packnrd Sales and Service’ . . .

. “Office can provide packaging materal slch as that used for original factory packamng.. Contract -’ ., ¢ o
S ‘nackagmg comba.mes in, hmny. hhes can prov:de dependnble custom packagmg lon short nohce. R T

o it \ 1 l-. o ‘-"l‘

B 2-7. ENVIRONMENT; Condmons dunng otorago and smpment should normn‘lly bq
follows. :

‘I';. R i : o BTN o i";‘ R N

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 ‘

[ mws'ui.n Ly ;’
H . : -3
YA ARV R
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. Clag s ’ R RS R o ; . 3 ! ‘."-*' - ]r:;_.:‘.r . .‘
J”'ModelBSBlA e T g e
Instannhon and Opernhon : ‘_;,.-1 v { .5;‘ 3 :-’ . f‘.l_l, ;. R ‘* \"._:'.”’.)A‘, B :::..: i
r - .Eneure thet the correct fuse is mstalled Use ) .u |
' 40 m Listed, 0.500° ‘ampere,’ slow-blow fuse for | SRR NN SN o
{00 100-volt” or - 120-volt joperation ‘or a Listed, | ' - T T WA
TR .'ﬂ.';f_;" + . 0250 ampere, slow-blow fuse for 220-—volt j R R D S
S "::»,or 24D-volt operet:on Ty N B [T R
.f ‘ H o . . .‘
= }2—10 i the counter is to be ueed m the USA vnth a f; Iy L
co 920240 volt, 48-440 Hz power eource, use a- power ; G p . "_ .
S RN ‘f ‘ corﬂ[ ‘with a L:st.ed.connector of the type ehown in, S
"'.""‘.iz""l. .j. ’ ﬁgureg..z I j . . L 1 "li |
B : : . i iy . R . o e
S .openmou S nmz-z. mcmc:onmcmm A
?." - e e T e zdo-\foIlOpereuon o ) A
2-12.' Fxgures 2~3 and 2—4 descnbe the operanon of each panel control connector, and lndtcator, T T
" The i’ollowmg paragraphs describe proper cable and cable termination use, how to make ratio oy A
v rneeaurements with the counter, and howtoophmxze nolse re:ectxon mth the A'I‘TENUATOR.’ Co ety
712-1}3. c.uedeemlnetlonnequnmnu I“ PRI L it Ly _: o
Zi.,' ~ 2-14; To prevent rmecountmg due to noise, eh:elded cables should beusedtomnke measurements. "‘;".: S
ComE More epemﬁcally"'a ¢oaxial cable with a 50~ohm' characteristic impedance and BNC connectors s TR
Pl h i""_, ‘at each end are recomn&ended for most measurements.. At higher frequencies the 50-ohm’cable =~ . S

BN - . becomes ‘an important ‘factor. . Whenever the measured source has u 50-ohm, output impedance - .. i
it (th:e is the case with most test osclllntors), a 50-ohm feedthrough tenmnat:on should be used. IR
‘, - Om the other hand, in cases where minimal source loading is desirable, the 50-ohm feedthrough -~ = ' . .

. termination should be omitted from the circiiit.: At frequencies up'to approximately 10 MHz; and: S S .
N , - at all but the Ioweet e:gnal levels, a 10*1 dmder probe can be ueed to further reduee source. . IR TR
e DT ) !ogd’ng v s " oo o b . ) . . . e NEY 2‘*\,‘\; S
gt Cou . : T B ‘ ' A IR ! vy Sy
N 2-15. Fletiolleuumnente S e t‘,’ STy .
N ; i; N PR ! i Lo e R o '_"‘a“ -
H 1

16 The counter wrll yheasure. the rntm belween the frequenc:es of two slgnnis if one of the'.; S
als ig applied to the rear-panel OSCILLATOR-EXT IN .connector. and:the other signal is . N

apphed to the front-pariel INPUT connector Be sure. y,o refer,to Table 1-1 for signal’ level nnd R :

"; frequency hrmts The drbpleyed value represents the rat:o of one frequency to the other ns shown R |

. bythe follomngformula S - e e J'_i‘.‘ L
" freqet INPUT Dmplaz Value R S RTINS
freqnt OSC!LLA OR-FXTIN X P AR e

’ Lo b " _'_'l,,- FREE T v ".3 1‘“‘,
o uhere X" —llfGA'l‘ETIME ls.ls T B T i L RN
S U1 GATETIME ds 18’ - o T e T e A e
i - e 104 :fGATE TIME is 105 R R L G T T N A S

Note thnt’m thp nbove formuln the t.erm wn changes by a factor of 101}0 (l(}‘) for each cham,e owt
g .in GATE TIME, setting. GATE TIME, itself, .changes *'X " by a factor of 10, and the dociinal L
'} point in the display shifts two places, (10%) for'a total of 10°- Note, also, that Actiial mensurement ¢ Yo
time, mcreasee as the frequency ‘applied to the OSCILLATOR—EXT IN connector decreases. If R

. the!. frequency npphed to the OSCILLATOR-EXT, IN connector is 100 kHz, for example, and SRS
+'GATE. TIME is set to 1s, ; actuol mlasurement time vnll be 10 eeconds i R
g Opﬁuﬁdnnﬂoiunejection”-r SR U ’T?i- LT S ,‘;J'J-e_-;
RIS S 2-18 A measured slgnal may huv a'lnrge harmomc content or noise from other sources, The AT ‘*
vl presence of either can cause inaccurate, or unetuble displays from the counter. Measurement ., *
i n .,‘ errors from these’ sources con be mrmmrzed or ehmmnted by proper use of the A’I'I‘ENUATOR',' PR
S swltch ! ‘,‘ it it .,i . g cLo ,
, SRR ‘:’“ 2- 9. .The A’ITLNUATOR ehould usuelly be set to “XIOO” then reduced one step at a tlme,-- R

. until o stable display is obtained. /If the signal contains a high perpentage of amplitude modu- \
latlon, however, the nbo\re procedure may cause countmg of only a portion of the cycles of the . .
. carrier s:gnul. In these ¢ cases, the A'I'I‘ENUATbR should be set to “X1” (be sure that the input:, ..+ " .

N nmphtude does not exceed the limits specri' ed in Table I-I), then incrensed to “X10” or “XIOO" e

2 :f this is’ possrble wnhout cnusmg the dxsplayed velue to change or become unstnble y S

, oL L da Co i
CUET TP : : - oL e TS
A iz . . . LR EEE

T VRIS UL WU TN L e e, L




TR PR ey AR E T B AT
: e . . ‘_ . {, . S i ."_, EE I B i'[ ) ‘.f ,3'1 '- p
’ R ! : : : 'f‘! L : : - 'Model'5381 '. -
e S R . _ Inst.allahon nnd Opel"ation col
e _‘;1_'3. '-"‘ R : } ! e / '_‘ : '
; NS i e :,
: e ': ; o "n‘ !
E s N & ;i . :.. ,
e ., ) LI R - l"l! . 1 .
T S , J
) g .' '_f’ 1:‘- 2 S r
.' '= - -_-‘1= l.. ) Il;. ] zl .[ ': ll ;'1 } ._ J,"
Y e L . ; = W '.i’- Lo ‘}-’,4
SRR : . i .
R ot i I i
‘.‘.J.i \:. T . - . . HE I“-:“-‘_‘\’- - . '.' "},. .. !J , ,. )‘“I
L ’ B T Dlsplny Seven d:gnta of LED (hght-e:mttmg d:ode) dlsp!ny nre provu‘ed on the front o I
f“‘).\ R punef. ‘A decimal point lllurnmates in the proper poéltlon nccordmg to the settmg of - T
TR . the GATE TIME switch, and an over-range indicator in the upper, left comer of the e
el i dlsplay tllnmmnteh when the counter overflows.i"_. ; f i PR _.}, ‘ .1_ - j ' .
. _.:"l.‘ . ; : L ; !1 o ) ) ‘i /! S D5 Ik ) S
LTy LINE sthch The ncpower LINE uwntch is a ptmh-tmr push-off type, in the on pos:t:on, § U .-’ﬂ'_’l. o
: VTR the pushbutton is set fur‘ther mto the front paneﬁ._ o g i B R
K r : . _.“7‘ . R fl; ---.' i T i|,7|'=l1
RN ’ RERE IR GATE TIME svntch Gnte tlme (measnremept tlme) can be set’ nt Ul-second - ’If}‘
it o ‘second, or' ‘10 seconds with the GATE TIME switch. 'These, positions gwe resolutwns A LR
Cl T S ef 10 Hz, 1 Hz, and 0.1 Hz, respechve‘& If the GATE TIME switch is set to 1s, for ' Bl
e U peat o example, Bt will take:1-second to moke a measurement and the measured -value will | | N b
T bedxsplnyed in 1'Hz i mcrements Mannal resettmgi of the counter clrcmtz?foccui's when-, |- . LA
o e i ever the' GATE TIME switch position is changed Set theaGATlu,']‘lM!:. switch to pro- TR R
FEEIPRIRIE RN 1 nnde the - begt con;promme between measurement speed end resolutmn,of the dis- . H" { / f; !
RTINS & plnyed \ralue. L n:!-.l ‘ .-“;- o 7 D L "}":fu EERNN
Ll =.‘: .r ._ ” S 3 ' y . RN o AR . f . ‘ ., L ; : . Is . o
XUSEES A'I'I‘ENUATOR sw:tch 'I‘he three-posmon nttenuntor sw:tcb prmndes for nttenunhon SRR T
TR T -" o of mput slgnnls by factors of 10 and 100, The mput mgnal is nnt nttenuated when the , 'j.‘f St
T smtch js &et to the *X1” pomhon. The attenuutor is ‘used to exteqd the range of i mput R / .
Sy s 'é:gnal levels that - can be ‘measured : by the munter and to optlmlze noise rejection. i b
e Maximum sensitivity of the ‘counter ranges from 25 rmlhvolts rms with the attenvator -1, R
R . set to “X1”.t0'2.5 volts yms with the attenua\or set to."X100", If the nmplitude of N PR P
O . mensured signal is unknown or if signal noise causes the display tobe unstable,setthe | ' -, . | '
RO E P - ATTENUATOR to"‘XlO” o¥ "XIOO” then reduce the attenuation, if necbssnry, until u" e
P M L j‘_ . stabledlspluy is observed o cicho e ST Yoy B b
(T Y A . R ; ‘?:_‘ T -
B G e Wl CAUTION e Lk :},: R :r
5 . . - R '- B / '! ‘ 14 . ’r ’i"'.“;
o : p R BE SURE Tp-lA‘I' 'I'HE WIMI.IH ALI.OWABLE IHPU‘I' VOLTAGES ? 5 ;‘ o
S AS GIVEN IN TABLE 1-1, SPECIFICATIONS, 'ARE NOT EX- R ! R
SR R S CEEDED. DAIIAGE 1’0 'I’I-IE COUN'I'ER MAY - OTHERWISE g ;_4 o co
S - . 4l : . BESULT S “_ e . ‘ ‘ ' ll{. " e N -‘H 1
:...’:L;‘: .;* v P ! . ,,' . 'n, o ; ." [ ;'_ : g I: o .
y PR '5.' INPUT connettor: Connect the mg‘nnl to be measured to the BNC—type INPUI’ Jm.k ' .
S Input lmpedanfe is l Omegohm. R R R » el
A V. . 1 o o _"" o . f ; .,' o .;‘:'l. !‘_ J :";‘ ‘J : | ’ R ' : pJ I
ey v L B DL, , o _i‘
- . SR L "_Figure 2-3." Front Panel om Contro ' is, Conneclors, and Indicators , Ny - W
1‘ 41' " ot L P ‘ ‘,.‘“._" ‘ ) . . .: . ::- 3 ' )', ! “.) ,
e T T T S PR | VRS S ’ . - - [ to E " 308
IR . STy b s S iy threloci &%ﬁ*ﬂtﬁ?
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NIRRT T - . . NED I |
. {_ i . : e . g . “}"i' .-‘.l . _=.
L) Model BBIA. | P ! A S
: Inltal]ntmn nnd Opernhon; S ’ P
. ' IS B3 ! ! 1
.".‘,‘ - —
o }, f , *
L * ' 1 o ; _‘
" ] l Hi. e o
\{ 4" i
.f (. ll:‘
L ' S
. N i .
' - :‘VI‘ . ":;'4 . y
i{. . ‘ ‘ L
L . !' N
' 1. ' .
o AT
... ! K ! !
i "' o b I
1 I - . }:
. T AN .‘ Y .
. ,I : .l: ‘.;g: o ’
' o S o |5 v L
AR -l bt BRI a : < h v .
E—. i B . N .
e, / STANDARD INSTRUMENT ;
: ! o N ’ f ) ; ’ N v ! ! ;‘1 3 .
oy PR IR ' vy ¥
. T Power connuctur: Connet.t thn. source ot ne. po.ver tn the reuv punul power u)nm-ctur. :

1 e u‘

e 3 Fuse.. A Llswd 05(}0 nmpere, slow-blow fuse is requireil tur(‘ﬂl)—"nlt or I"U v‘olt opern-

TR D ] tmn, uL:sted 0250 nmpere, sluw-bluw fuse is reqmred for ""’()-vult or "-ll)-vultuperntmn.‘

. " S ;-..‘-.  :3; ‘ OSCILLATOR-EX’I‘ IN Lonnuwr An extemul osc:llatur can be used th place.of the .

o o5 | counter’s internal time buse osclllutor, Connect the siganl to the OSCILLATOREXT .
' | #. IN'tonnector und set the OSCILLATOR: -EXT/INT sw:tcn\!o EXT. Sce Table

-1-for -

o
[
i
e
i
:q
B
)
i
4
.
)
i

: ,‘ f' R : ,' - oscillator signitl requn-ements. fl‘lme base mumtor uutput frum cnnnec.tur when l) (_.IL- "
LATOR E‘{T/INT swmh nt INT : . b o
v G i ‘ b ! o s :‘ R T A g ?‘“
' : :). g OSCILLATOR-LXT/ IN'I‘ swluh set the EXT/ IN’I‘ swltch to comspund {»}ith lhe source .
: : of the t:me, bnse usclllutnr s:gnul (see 1tem 3 nbuvie) R =) :
: B o ! : v F V! ‘
o OSCILLA’I‘OR-ADJ coritrol: 'l‘he ADJ control is used to et the fmguency of thu mternul b
" time base osclllntor. Refer to the Ad;ustmen!s pumgmphs in Sectlun I1I for mlurmutmn.
Optu.m (}01 deustment for TLXO is locuted msxde the mstmment. R Co) d
ok 4 :U
s v ' " . £,
‘, | RN [T
) | . ,“ ,‘, ] B
e )
1 ) :"’ ’ ) [}
S ; - "y .
S 3 ‘ .
T : -
J <. '_; ‘ S -
' M W ": . !:._ ‘l; = i -‘;I ; : . . "_‘ . ¥
. M ! . . BN S L e ! S . S ;
e ! ' S .l ‘1_ ) Lt ! ; r",_' ! . L, . \hf‘@} h‘ﬁ-ﬁu‘;’ 1 .'
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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 ;.
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! 'Dig ) es AICRB and’ A;CRB limit’ mput signnl nmphtude to'a safe level for the subseqttent 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 Al‘ter the r& néured mput exgnnl pnsses through the mem gnte AlU‘i’L xt is uccumuleted m
ithe dc;éade coun rgclrcmts. Separate flip-flops: w:thm integrated circhits AlUb and A1U10 count o
}'th”e te bsngmﬁcent declmal 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 btches t}mt bre .ntemal to A1U9. The stored dats is- then supplied to the dteplay. one 4-bit BCD .
digit atn tlmo s "controlled by the X, Y, Z, and Ss.e: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 _i- PR
:lmee‘pro\nde the address code; The four, gates within: integrated circuit A1U12: gate the least - N e
,slgmficant digit onto the data lines when lheSG signal jgoes low. (When_ the 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 il datn output lines togo toa. hlgh loglc level whlch in tum, nllows the ouptuts of the gntes L
o Wi A1U12 to‘eohtrol the dota lmes.) e S e e e S g T L Y

;‘: 4

| . The: tim ; nnd chv:der cone:ets of mtegrated cik t AlUI nnd oeeocmted
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 ﬂtp—ﬂop {MGFF’), AIU.SB,

»;_,

3-10b ‘Wlﬂ'l Sl in the INT (lntemnl) pomt:on, U16D recewes an oeclllotor s:gnnl from ‘elther the 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 portton of the oscillator exgnal
is also pasoed through R30 and R4 to the rear panel OSC jack J2. UlﬁC xsdreabled dunng tlus mode

:ofoperntlon. o S e
’ 3—10c When Sl isin the EXT (Extemal) poeltxon, U16D is dlsabled and sxgnale enter 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 Schmrtt tngger. i L s

fS—l2. ' The’dxeplay scanner conexets of a]l the circults necessary to '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 tnput toa four-bxt counter (AIUB) 'l‘he four outpute of the counter suppl_y A contmuously

»

33-13.--' : integrated mrctut 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. dtspley 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 dato brts from BCD. to the seven- ol

.,:a
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Model BJBIA -
antenanee LR

: eegment code reqmred to dnve the dmplay. Data is" supplred’from mmmt A2U1 to nll se\ven dwplay R
posmons sxmultnneously. ‘and the S0 through 86 lines enable only’ the single drsplny position that N

A eorresponds to the data on the datn lines at o gwen txme. Transmtors A2Q1 throngh AJQ? pm\nde

enﬂ' cient current to dnve the LED di‘plnya,. S .

3-14, ﬂouund'l‘unlhrcontmlclmib 5 _ e ( _
. h " i - : S ’ .

‘V3-15 The reset and tmnsfer cnntrnl c:rculte 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)'a opens when W,.and 86 elgnals com- !
*' bine to set AIU4(11) low. This clears AIU17B and releases, the reset levels on: A1U3B{13). und . "‘S ST
.“F’AIUI{G) The next clock pulse jnto A1UI sets the OUTPUT 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 A1U17A, The low @ output (pin 6) of the Reset Control flip-fiop allows the W elgnal to con I : j_ e
.-, 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 ;

- 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 - __i.L;- e
,?transfer data from the decade funters to the etorage latches, When the W and Sb signals pre Iow. FEEEREE R
o the RSC signal is gexerated. The RSC mgnnl resets the: decade countelrs  and, through AIUMA, pre- 0 "0
"‘igets the Schrmtt trigger in the counier 8 input circuits, When the W and 56 srgnals are low; the Reeet ‘., G

: Control ﬂrp-ﬂop and A1U17B clear, 'I‘hw allows the nme baee reset. lme(Al Ul p:n 6) to return low

5 and & néw measurement to be mnde B
PR L ’ ' J N \ T ' ‘..-l“.,.f-, .f.’
; o o : . .l‘)i_gl
' el s ty e Co "_, DO e !:":. ;
i 3-17. Test ¢ eqmpment recommended for mmntmning the counter is hsl.ed in Table 3-1. Eqmpment R
’ .'wrth eqmvalent charactemhos mny be subshtuted for the recommended eqmpment. SRR ;-':.';_- S

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

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

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

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

3—-19 Use the performe.nee cheek in 'l'able 3—2 to venfy proper operahon of all c:rcmts vnthm the
' =eounter The check’ shmdd_ be used when )mproper operahon .OF nonmnformanee to specrﬁ
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WP ATiA ) RF meoumetér !
: HP 6518 Test Osclllator :

)

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

& Connect the test'

»qulpment to the counier as shown below. .-

Use a 50-ohm l‘eed-thm nt the couner’s INPUT cnnnector,

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

i e

Connect the, 50(! output oll the 65lB .o the counter’s rear-panel OSCILLATOR-EXT

Connect a ‘cable. between the unused end of the Tee connech)r 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 shuuld 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 cmmter. n

IN connectml" through [ Tee connector and a Bo-ohm feed-thm termmahon. S
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Model 5&81A
antcnnncc

E

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

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

' L ": = “, 0000000 for.lsgntet:me,! TN ‘ ":r'f‘
L e 0D00,000 for 1s gate time, o 1 :
)0000000 for IOs gatetlme.; .

oy o K

Adjust the bBlB frcquency ond the counter GATE TIME smtch unhl nn
t observed m each of the seven dasplny posmons, Thls ensures thnt ea

ight hne been
dlsplny seg‘

,4.‘ omoumnusnssosclu.xron B A N Y B

f'.g‘ o ._‘ Obtam the followmg test equlpmentr .f" RS 'j ! S . ‘_‘; Y AT
A ' “HP 5.328A (Opllon 010) Universal Counter. or. b RPN PO -
v, HP B.MSA Electrnmc Lonnter (thh oven os&:llabor). A A : R
' _'_'"b'“ Set BJBIA front pnnct conteo"s as. follows. S } L T
L ATTENUATOR o X1 7 e RN

 GATE TIMI-: sw:tch to 10 s/Hz o - Ll
'Set GIB1A rear panel INT-EXT sw:tch o :N'r ‘ ’ e

"Connect.n conxml cnble between the, 5JSIA front panel lNPUT connector nnd

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

‘3 e

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

5 '\-

3-21,. Moot mmntenance operat:ons reqmred that the top and bottom oovers be reotovcd from the ,?
-counu)r Remove the covers accordmg to the followmg procedure

oy
‘:.“;, R

.‘ :,.

WARNING
NNECT THE AC POWER CORD FROM THE . '

- COUNTER PRIOR TO REMOVING COVERS: EXPOSED .~ /7. ', .« ..l oo
. TERMINALS WITHIN “THE COUNTER: (INCLUDING : = ¢ o in o0 o0 n
' SEVERAL . POINTS ON- THE PRINTED-CIRCUIT ' ~ . . . oo °
.+ BOARDS) CAN SUPPLY SUFFICIENT ENERGY 'TO' =~ ' "'+ . = . =

T R

SEL e

et - . - L IR P |
Al . KRR \ R

- "CAI:ISE INJU!IY OR‘DEATH. + !

Posthon ‘the’ mstrument ups:de down and remove thej four machme screws from ther..}, . o, j. v !
bottom of the lnstrumen T s _ ke st o

: Llﬁ the bottom cover from the mstrament then remove the pnnted c:rcmt (wlth thc front; E SR
and rear panels attached) by pullmg the boardo strm)ht out of the top cov i ’ Bl
i.-Rea'nse'mble' in reverse or'tier iof .dio'ammbly* ensure that the standoff spacen on top G

- cover are ahgned w:th the comspondmg hol

eoon themam cxrcmt board}
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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
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“ )F ANY VOLTAGE -
18 INCORRECT, »
I CHECK THE ASSOCIATED:,

. REGULATOR OR zzum

www.valuetronics.com

" 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?

!Awtﬂl?}
i

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

?!l

" \BEAME
- SEGMENT OF .

SONE.
DISPLAY DIGHT
INOPERATIVE .

. FIXED, RANDOM
" NUMBERIS -
L DISPLAYED

L DISPLAY IS
" ALL ZEROE;
 UNIT WON'Y .

.. COUNT BIGNAL' -

BE SURE THAT "

| oscitLaToR-

EXT/INTEWITEN 7
ISSETTOINT'

QAL mms =
o WHEN' GATE "
. TIMEIS ™

Py

“CHECK OPLRATION OF -
DECADE COUNT!

| CAYERER TAY, MUID. .
A!U’. AIUTY) AND

“oneen Asso'cmzn ‘

]Dﬂl\f! TRANNB‘I’OR

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

T REPLACELED .

- DISPMLAY DIGITS ",
"mnnqv:ou:un. j
| WORE INOPERATIVE .

- BEGMENTE pi

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

DAYA COOES

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

\OF AIUB, ATUYY,
AIUD, AND - 14V
AND -BV BUPPLIES

S e T

{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

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

TCHECKIHPUT
' CIRCIT UTFRATION .
: BY OBSERVING .,

" VOLTAGES AND "

" WAVEFORMS |SEE
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to older u}*stmmems.

Sty

4-6 A.s changes are mad ‘newer mstruments may ha\re benal pref xes thnt are hot hsted m th:s
- “manual. The manual for these instruments are supphed w:th amanual chnnge sheet which contairnis -
“therequired updntmg information;1f this sheet is mmsmg. contact r.he neareet Hewlett.-Packnrd Saleu
B and Ser\nce Off' ce listed at the back of this manual o ~ . R A

f'«Ml ’I'o ndnpt thxs mnnual tol mstrumenta ha\nng a senal preﬁx prmrto that hsted un the Ltle page,
;_perform the backdating thnt apphes to your insty uinent's senal preﬁxor Bennl numberns hsted in the

Stirt &f the chenge with mcwnmw"mdpu-
fﬂmwmom o o
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'Model 5381A -
'Manunl Changes

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

-'I'able £2/A1 (oa.sawooon"neplaceable Parta: | | L o
.. Changeé A1R17 and AILRIS from 0683-3315 (3309) w 0683-5115 RESISTOR Fxn 510 OHM 5% .

5% 26W CCTUBULAR; OML,CBBLIG, 0 ) L po
‘F:gure?t-l Al (05381-60001) Schematlc Dtagram 2 B ,;..f | o .
-'51 Change AIRI? and AlRlB from 330 to 510 ohms. SRETO : Gk .
' 'Page 3-19, Table 3-3, A1 (05361-60006) Replaceable Parts, Standard Instrament: e
i Replace parts list for Al wx:h parts lwt in 'I’able 4-2 for pnrt nnmber 06381-60001 SLR!ES 1404 Lo b
mltboard S J‘.; _7: .‘l :..,. ‘ ‘ R s."- [ . J ‘ ) z.‘.: o t
' Change rear panel (under CHASSIS AND MISCELLANEOUS PARTS) from Pnrt No. os.zaz B SR
. 00002 to 05381-00001 in "HP" and “MFR” columnsfof Table 33, R SR
:‘-‘,The05.381-60001 cm:mt bonrd in mstmrneniélwlth sénal preﬁx 1404A :snotd:rectlymte‘ . hange-'i: BT ' -
;:‘able w:th the 05381-60006 or 5.381-60097 (Optmn 001) clrcu:t boards RO ) R
‘ Bl ‘ wiy o TR

Page 3-21 Fzgure 3-5 Component Locator and Page 3-23 Flguré .3-7 Schemnuc D:agmm S
" Replace Al schemnhc diagram nnd‘component locator, with Flgure 4-1 Schemntxc Dmg'rmn/ L
Component Locator for AI SERIES'1404 clrcumboard ‘ ’; ST B e

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. e
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 'eoms) SERIES 158 Replaceable Parts
Change Al from SERIE,S 1548 to SERIES 1520 L

www.valuetronics.com



i.-' : .MDdel BJB].A I-
. Munual Chnnges

.:_ : - . i i ; SERURE -iH b .( . ",";,l, : :."
thure 4-2 Al (05381-60006) SERlEb 1548 Schematm Dmgrnm g I
B Change SERIES 1548 nt top ot’ dmmm and in capt:on. to SERIES 1520 Y
- i L

through or dtrect. connect:on between these two pomte
H‘VI" ' ( “ J 'l‘.\ ‘l" L

B 'Chnnge voltage to A1U9(5) to ", 14V" t end of lme from AIRG nnd nt AlUB pm 5 S

Chnnge voltnge to AlUl(lb) to e ldV" nt enu of lme from AlCR’T and at AlUl pm lb : . Lo

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

Any reference to Optxon {)01 Jshould be deleted. Rear panel BNC Jnck J2 can’ only be used as an-
- input connector for:an external time base'or for ratxo measurements. A ttme b;me momtur
o output mgnnl is not avmlable from 2. gt S

Et .'<",a .:“. =.

iy

!Page 3—13 'I’nble ,3-3, Al (05381-60006) Replaceable Parts Standard lnstrument -
Replace parts ltst in Table .3-3 l‘or Al wtth parts lust in 'Table 4-& W ; = T

‘_4 i" o

Pﬂrts . ‘: i “‘J“;-" . ) . ”‘ M . [ '.!' l" Yoo : o
Page .3-12 'I'able 3-3”A2(05.;swoooz) Replaceable Parta e R S T
ChangeAzt’rom SERlES 1624toSERlES 1404. . ‘ " L i B : c i ,‘
Change A.?.R4 from 1810-0076(18001’2/sectlon)t01810-0041 NETWORK-RES B-PIN bIP 2700{2/
\snc'rlomwso 1810-0041 e PR o
Page 517, Tabled—l:‘v Al (06381-60007) Replaceable Parts Optton 001' : [?-E?. R AT

L compensated crystal osmllntor (TCXO)

Page 3—21 thure 3—5 Al Component Ixocﬁtor and Page 3—23 Flgnre 3—7 Al schemntlc d:axram
3 Replace Al schematm dmgram and component locator mth Flgure 4-2 Schematw Daagram/

Component Locator for Al Senee 1548 ctrcm. board
: 1’

The 1800 remstor pack (1810-0076) for A2R4 along w:th the 1820-0491 BCD to dec:mal
-lecoder for AlUlI on-the 5381-60006 ‘Series 1624 circuit.board are recommended
replacements (as a pmr) for all tnstruments mth Senal Preﬁx 1548A and below e

;
L 2
S o E
vy o 3
: ‘ S
- .
L . o
v R
¥ ook
L

www.valuetronics.com

Delete Part NQ 05.38200003(0pnon 001) renrpanel from lmttng underChasms and Mmcellaneous ‘r’g e

' Add AICR5 betvween TP2 and ALRG with anodem'rpeand cathode to AIRb Deletethestrmght " R

" Delete Table 3-5 for'Al part number 05381-60007 c:mnt bonrd wnth Optton 001 tempemture - ,‘- G
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. .This change supersedes all earlier - Iy EEABEERN RS . .
‘  dated changes. . S0, % INSTRUNENT: 5381A Frequency . Countar '_'

: fF'i- ' : Lo Operating and Service HanuaL
o - 'f! Hake all correctionanlisted Lo o
under: ERRATA before making

'-? . - . other changes.; : R

o S N |
snm. PREFIX: 1620 *'
R H.
%
I
I

'|\] <L
N

Lol 'l' Check follouing tab e fbr your-
o instrument's serial prefix or .
" series number and mcke listed
change(a) to manual, LA

L gl

' DATE :PRINTED: ;ocir e L
HP PART WO: ~  05381-90070 - -

'MICROFICHE NO: 05381-90011
B N | E N N ! i N l [ 3 B N B l I l I l

s swww -'t't

i P
. . )
. P ) .

g o Sy
B . - 4l

T 1 mn'xcnés’ NEW, OR ‘BEVISED ITEW.. ' ' ->-‘INDICATES rnc‘r:ou"ro aa"rnxsn._, Y

W;j',f ‘-5 SERIAL PREFIX OR 4{' MANUAL = - #p SERIAL PREFIX OR.. HAHUAL (
St SERIES HUHBER ., ,CHANGE(S) ." B ’ERIES NUHBER e CHANGE(S)
: ' e . 'ns ‘
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I R T nanunn cnnucas nonzL 53B1A (05381-90010) Page 1‘- T
L ERRATA S ot ol o S, e
L Pager 3-23," Figure 3-7. A1 (05381-60006) Schematic Diagran'} : . **r ’

: >Change connections. to A6 & Ao decade divider (in AI upper right corner)
. a3 ‘follows: . A C Ny o

! Deléte connection betueen UTOA;pins 2 and 3. S =‘A\‘3; _‘hj Nt _i“j"'
... 'Delete connection between' USA: pin 2 and +5V. RPN X A A
"-”” " Add. a’ connection, between. UGA(2) ‘and junction: of UGA(B) and UIDA(B). T
S Add a connection between U10A(2) and U10B(9). - = _ S
‘,:;‘ﬁ' >Add "U72B" to unmarked NAND gate between V12C and U9..i] ;‘ﬁ ' f{f*! o L
>Change the value of H3 to 5 6H. ,, R P 3" ‘

I T
' P Ao s . u,!

F r

Page 3-22, A1 (05381.60006> ACTIVE ELEMENTS' table- T
)Change HP Part Humber of A1CRH to 1901-0028. T

f
i - ot v 1
v Y [ 2! § )
J, . ' ] ' i 3
V.
H ' ! o o
. ‘e ! N J '
. ) K ,, ; n : B _Il
! g } -y ! ! Yo
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[ ' : )
S L ’, i ' '
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I T T SR SRR .",, SRR U SR L P e .:-.“.M:,M . .”'l"'."' _:rl """. .
i | HANUAL cunucss HODEL 5381A (05331-90010) Page 2 Q‘J”wf;fff B
Wiﬂfa:f_yfdunﬁ"”i B T e e T e SRR
2 Pages 3- 3"3 and 3‘"'- Table 3-3, A1 (05381-60006) Replaceable Parts and S .
© i Pages:3-17 and 3-18, Table 3.5, A1 OPTION 001 (05381b60007) Replaceable Parts' ,
B ‘>Change both ‘A1’ SERIES numbers to 1732. . SRS '
of. !

.im!,'.>Change AICR1 to 1906-0096; 'DIODE-MULT FULL HAVE BRIDGE RECTIFIER (1906-0028)
; dh'f‘HOTE' TERMINALS' OH THE 1906-0096 BRIDGE'ARE IN A STRAIGHT .LINE; THE 1906-0028, + -

R ' TERMINALS ARE 'IN A RECTANGULAR . PATTERN. : THE SERIES 1732 CIRCUIT BOARD
§U~,f_.,=~- .- WILL ACCEPT' THE 1906-0096 BRIDGE WITH FOUR: IN-LINE. TERMINALS, -~ .
R >Change ANU2 to !820-1199:‘16 TTL LS HEX' IHVERTER (SN?"LSOHN) S :'

', i Change A1UB £071820-1208; IC TTL LS QUAD 2-INPUT OR GATE' (SNTSLS32N) -

© 07 >Change A1U5 to 1B820-1144; IC TTL LS’ QUAD:2-INPUT NOR GATE (ou7anoau> 5

& ot >Change AU, to-1820-1478; 'IC TTL LS BINARY. COUNTER “ASYNCHRO (SNTHLSO3N)

i et Change’ AIU12 to 1820-1198; .IC TTL LS QUAD 2-INPUT NAND GATE (SNTALSO3N) .~ *
Do >Change a1u13 to 1aao-1u11- Ic TTL LS ,LATCH n-nxr n:rrra (su7uLs75u) gr\,-

Pnse 3-22. AGTIVE ELEMENTS table for P | af“~ i
Lo >Change HP part number for: AICR1 to 1906-0096. ca e e T
?g*,f'-f' >Change HP- part numbers. for- Aiua. uu. Us. UB;-_U12.;Jand1013 to the part;

s nuabers given above.'f.g-L, . oy N T E L
){‘1?:_‘ n : g : h 3 B . ;'?‘“- : \5\

SRR Page 3-23. Al Hain Board: Assembly Sehematic Diagram. { 5&"“ Lo T e
i ”{ >Change A] SERIES number at'top of: the diagram to 1732 R TR

Lo . e I’- |' :}." -.l .:x"'!"l. L o I l_.l- 'I_-I“ R .“l_ g =il‘
CHAHGE 2 ST ‘o T o a g
v page 3-15;.Table 3-3, cnnssxs & ‘MISCELLANEOUS Replaceable parts-"_. o |
a7 YChange €1 to: 0160-0676' CAPACITOR~FXD. DUAL '0.0078uF CER

3,¢3L‘,u >Change XF1r(211o-ou6u) to atio-ossu- FUSEHOLDER-BODY EXTR-POST bnronzr cu 12A J
b esowy | L
oo >Change 2110-0“65 to 2110-0565. FUSEHOLDER-CAP BAYOHET "“’:v ."]f);ﬂ‘

v 'u>Change 2950-005" tn 2110-0569. FUSEHOLDER—HTG NUT HEX - HETRIC;’ -

Page 3-23, Figure 3-7. AI Hain Board Assembly Schematic Dtagram--3 WI’ P
; _.>Change the value of CIA and.C1B (ac . power line. filters) tn 0.0018uF,
>Add a connection betueen A1Ul(5) and the +5VDC supply. v it

S
'l| '

-l-_-,,_n a [ N o '15 )

CHAHGE 3 . '; . ‘.. J. . ) '. -1 . ] . , . : , . . o J ‘ '.
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:

; . T . 1
. . . Lo : . . . ' i . 3 { .
"y .o P, oo ! A Yo . v ' .

WHY.liL KGR 0T
o 1 AND 52

WHTRED Ol/c WHT.YEL ' | mlsi .
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1

- T . .. ; “"‘. f. \ . . . L
f'gk“l R T 5_& HANUAL CHANGES HODEL 5381A (05381-90010) Page 3 e L
w‘cmcsu L S
LTI . Page.3-15, ‘Table, 3-3. CHASSIS & HISCELLANEOUS Replaceable Parts- B ‘j ST
. SDelete’ dual capacitor C1 (0160-0676), . ... - ' SR
B o >Add C2 and €3; 0160—“281' CAPACITDR-FXD 22ODPF +/-20$ 250VA£ (RHS) Sl
| Page 3-23. Figure 3-7."!1 (05381-60006) Schematic Diagram° ':’ ': = -f”" !
~'>Change CIA to C2 with a value of 2200.BF. ' . N IR
R ~.>Change ‘C1B to €3 with a. valbe of 2200 PF. . = - o a »
;t»q“a. HOTE' Make the sane changes to the diagram in CHANGE 3 of these Hanual -
. ' . :_Y 0. Changes. : o B A S I v
. SR L "u3}1;7; J“U","ﬁ‘f.3 f,_- id'.ﬁ? '. o 7[‘<D_d,j:~f‘-_ T
L jCHAHGE 5 R PR o , . _
SR ni' "'*INSTRUHENTS HITH SEHIAL NUHBEBS 2028&12786 THRU 2028A12927 HAVE
17 CHANGES 1 THRU 4 ONLY. - bl
ST ;’Page 3-13. Table 3-3, Al (05381—60006) Replaceable Pﬁrta. i “‘f __W‘ -J:‘,] o
iteiio U Change Y, SERIES number to 2028.; . ? T RN
R U.‘ )Change A!CT to 0180-3010 CAPACITOR—FXD:,iOOUF +1OD-IOS SDVDC AL
- gw};fﬂil‘fPage 3-23. Figure 3-7. A1 Hain Board Assembly Schenatic piagram-'ﬂ':‘_; .
RO >Change Al SERIES number to! 2028. R R TR .
oy Page 3 15. Thble 3-3. CHASSIS & HISCEthHBOUS Replaceable Parts- .fww RIS
N .>Change Front Panel to 7i01-0566.- o L -
(oL add Front: Panel, RFT c1ips; 053oo~ooooe- n- cups FRONT . PANEL ' © .
gl o >Add REV. M to. 'description of the'Rear Panel (Standard Instrument) p
.  ir;, >Change the Rear- Panel (Option 001)' to,05381-00003-1. . U
W,y Add REVL E to. description of /the Rear Panel’ (Dption 001) ‘H,j,ﬁ o
B 0360-!632° GROUND LUG-BHC conu[-:c'ron L
‘..‘,.‘. . : ‘ .."_.I : : ,‘ L P .._”w _’ . . .
o ,--f-.f.-"_cmcs? ol S | IR
Tn;%}“*k . Page 3-13, Table 3=3, AT (05381-60006) Replaceaole Parts' Ll
e e _>Change A1 SERIES humber to. 2040, R o .
s S . >Change AICR7 to 1902-3171;. DIODE-ZNR 11V 55 DO—35 PD-.HH TU-+ 0621 -
‘ "wv>Change ATBB to 0686—1325' RESISTOR . 3K 51‘.5U CC TC-D+6H7
" " Page 3-22, ACTIVE ELEMENTS Table for m- B T
Lo >Change mca'r t.o nart number 1902-3171 Ty ] ‘ i
'} : J!‘ . e " .
T Page 3-23, Figure 3-7. AY Hain Board Assembly Schematic Diagram' '
]:’ B >Change the value of /R6 to J3K, e : i
.. >Change the voltage rating of CRT to- 11V. R .
~ >Change "—13V” to VGG at the outputs labeled ”to U9(5)" and "to 01(16)”. near
L TR0 T
- 'fﬁ>Change the voltage at 01(16) from ”-13?" to VGG S f’ "h\=ff
(% dChange the label at U1(5) from "NC" to #5v, =, e
| '_::'>Change the voltage at 09(5) rrom "-1;\:" to- vcc T
., NCHANGEB .. . PP Lo
e, .:=f” Page 3215, Tbble 3*3. CHASSIS h HISCELLANEOUS Replaceable Parts' o '
' .+ 7" >Change the.HP Part Number for S1 and 32 from 3101-1598 to 3101—2383.;-
. R >Change F1 (2110—0008) to 2110-0202' FUSE »5A 250‘1 ™ 1. 25X 25 UL. :
yoa ‘ S ' e o o )
! .'. ; I_") : o ) 1 ._:
’ o T " '
, 1 e , .?-‘ , I-,_\ ‘nl
3 . ;,_) } I3 ; i ‘r_- } .-|’
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‘“:ﬁ_>.:'fh%'u;fﬁ;.HANUALﬂCBANGES.Hopzn»5381A;(05381-90010) 'Page B . o 0l

, I L P Lo (s , ; . L o > R L
i e T S

. . ,‘ 2 PN . . ' ' g P . ' . n [T
' cuawce 9 . S IR

% >Change A1 SERIES' from 2040 to 2310, ., . .
"4/ _->Change A9 from 1820-0634 to 1820-2316.

'”‘ﬁ; >Add €30, 0160-0576 CAPACITOR-FXD ~1UF +-2os 50VDC CER. 'VT*”,;N '_.f i,r

!_r_ g } o I i

: ~”1;5;5page 3-17, Table: 3917, A t05381-sooo7) Board Assembly-ﬂain (opt oo1>
7£1*ﬁfu;Rep1aceab1e Parte: . - S T e

YWY sthenge AT SERIES. from: 2040 to- 2310 ;~-- . ':? j.-- - : ‘~'-‘ ,
2w >Change ATU9 from. 1820-0634 to ! 1820-2316.‘,u L L T
;i 7 >Rdd R33, -0683-1525 RESISTOR -1.5K 5% ,25W CF 'TC=0-500, ~ = . .. o
_u.f{uf;ﬁf>ndd c30 0160-0576 CAPACITOR-FXD 1UF +-208 50VDC. csn._ R B

«ﬁW*Page 3-23. 1sure 3-7. 5381A Overall Schematic Diasram- 51* 3“ ;2V . S
17 >Change 'SERIES ‘from'2028 t0:2310; .~ - = ' R ‘f ‘,L:g' y
i >Conneet U9, Pin 5 to ground, instead, of'VGG. ERR R -
v >Add R33 1.5K Resistor (06R3-1525) betueen 09(7) and the base of, 03. :
o >Add 030 0 1 UF bypesa capacitor (0160-0576) from +5 to grpund near Ug
' \

I._.. m 10. ’I'.:; ; :!. - 'I:}_ ll JJ . B [ s - . T n‘- g VI. )
‘' ‘Page’3=13; Table 3-3. FY (05381-60006) Replacement Parts.‘-;3-

Bl

" dChange B8 from 0683-525 to 0683-4725 RESISTOR 4.7K 55 +250 .CF: Tc-o-noo.ﬁ[f' ;

(DIRY RN Uy ‘ r

Page 3-17. Table 3-5. A‘l Option 001 (05381-60007) Replaceable Part.s.

U page'3e2s)” Figure 3-7. 5381A Overall Schematic Diagram.)n ,‘Z!"” o
,'nﬁh >chenge value’ of RB from 5 K to b, TK.,._f‘f; e ey e

Ty o ‘-M o qoah
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r;,fPagel3-13. Thble 3—3- A1 (05381-60006) Board Assenbly-Hain Replaceable Parts. .

'>Add’:R33, 0683-1525, RESISTOR. 1,5K'58 .25W CF Tczo.uoo R 1Ty"a7‘ F‘.H\

. Change RS from 0683-5125 TO 06B3-725 RESISTOR 7K 58 .25 CF rc-o-noo;. G
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y . A c. P - .
v ! P J

' ’ ’}} " o . " L ‘l: ) Lt . X S “ -’.', . .‘-Ik }t’l 1 B 4 l',.' E ;
P'Be 3-13. TBblE 3-3. AT (05381—60006) Replaceable Parts' T “‘¥~" nit
>Change AT SERIES to 1732._¢’;;j’ {w e . v

AR >Change ‘CR1 to - 1906-0096 DIODE-NULT FULL-hAVE BRIDGE :
~».f_ tﬂ.”filu';- BEGTIFIER (1906-0028). W P_.\;,_ ‘J_‘ ‘
. “!'j[_<’3‘:f';,f- . " NOTE. _V. ‘ RS
el R Terminals on'. the ]906-0096 Bridge are in a straight

"'f' 1line; the 1906-0028 terminals ark'in a rectapgular

pattern. The .Beries, 1732 oircuit board will dccept.

‘;“[‘L';‘.J :*1‘ the, 1905_0095 bridge uith four in-line terminals. _yj?'-_;

).
Change indibated for 2028A do not apply to instruments with
‘ serial numbers 2028A12786 thru 2028A12927.{‘H.1r, R ;J
L . ‘A,_.-‘I J f . R ,1'..“ ' . ‘. ]
o >Change a1 SERIES to 2028.,‘+ BT A
‘- >Change CT to 0180—3010 CAPACITOR-FXD IOOUF +100-10$ SDVDC
J‘I'-I-‘- it AL-.‘J.' Y

>Change U9 from 1820-063" to 1820-2316.‘ _33'#

' ssnxss NUMBER ¢~fl_*i nggfqgv;4-f;,,Agsh'u;;cngusgs;g",,Ti L

.j  R I : 4 ﬂ.ﬁﬁl“ ;: i_‘J‘} _Kik-“e‘l

,n; 3 >Change 51 SERIES to 2h16 AR O T ='f.{,¢ L

ey 2Add €37 0160-3874 GAPACITOR-FXD 109? 2oov csn L

. i ‘- S /1 li__l LN e ! ”:"."‘4 L y_‘ «_\ "7');".-‘ R g

L i _" g | i ,“-.| . .‘: o .
45 f’n- 1ab1e\3-3. A1 (05381~60006) Replaceable Parts' R B
A0 L \ : _‘H\"‘-‘ "-; P

i ﬁ=" ‘>Change A2 to, 1820—1199 IC—TTL LS HEX'INVERTER T RIS

(SN7QLSOHN) R : J.q l - YJ ’ J-N [ 5;h
| “3:1V7.," (SNTALSINY L 5

: (UNTQLSOQN) U B u e
;'.l '>Change K18 to 1820~1N78 IC-TTL Ls BINARY OOUNTER ASYNCHRO

(SNTHISO3N). Lt ; ,
>Chsnge A2 to 1820 1198, IC-TTL LS QUAD 2—INPUT NAND GpTE :
' A(SNTELSO3N), SR i qyu,_
e >Chanse ATU13" to 1820-1&11 IC-TTL LS ATCH H—BIT D-TYPE A
m I M} (SN?“LS?gN).I \ ‘“'ﬂ:ﬂ” . ; 1 . : "i' . , .
R 'y kN \\" v Lyt T ) "
, ‘ \ ,, )J NH ' r‘ '
o R ?E N ! ftw
) -s; L ‘H. |  ; . - f _r,ﬁ'
peing ' o 0’ ) ] Y : ' Jhﬁua
' _ . Con e
, ; " : ' . “-:, s }'
") Lol o

>Change A4 to 1820- 1208 IC-TTL LS'QUAD_P~INEUT OR Gﬂ.TE'!'= ‘

”;f;; >Change ATUS to aaau-11uu IC-TTL LS QUAD 2-INPUT NOR GATE$

www.valuetronics.com

o P .i;. P ‘,-”.‘ -".‘.. -‘j S B »' "; Coh
' >Change A1 SERIES to 20”0. S L ““r T BV
S >Change CRT to 1902-3171 DIODE-ZNR 11V 5! D0—35 PD,.HH
=:, TC-+ 052’.‘ c [ o :U',u
-;-, >Change B6 to 0686 1325 RESISTOR 1 3K 5% 5N cc Tc-0+6u7“ .
| l' " " -."..|‘I.l.
>Change K7 'SERIES to 2310.". R T N ST
Shdd '€30:0160-0576 CAPACITOR-FXD .1UF +-aoz sovnc CER.»-x, Y
~.>Change, R8 from 0683-5125, to 0683—“725 assxsron HTK 58 L
Y .25” CF' TC- -1300. . ;_"u,:j‘- B -*‘W i b R i W

: *«'-1>Add R33 ,0683<1525 BESISTOR 1. 5K 5% 25N CF TC= 6-&00.;,‘¢'.\ o
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;SERIAL PREFIX on
.SERIES' NUMBER |

:'-‘j ;‘f- I

o

.11"

Phsé 3-17. Tbble 3-5. AT (05381-60007) Replaceable Parts. Option 001., *' R

>Chsnge A7 SERIES to 2w, | o .
| >Add4030 0150-3874_ CAPACITOR-FXD T0PE" aoov cza.

hf,)ﬂdd ‘R33- 0683 - .1525 RESISTOR 1 5K 5% 25“ CF TC 0-400.

o T ! . , . .
h . . . i .

Bl cmcss |

-

: . o R
1816 o >Change c1 to 0160-0676 CAPACITOR-FXD DUAL 0. 0018uF csn. e

! Ty “7' >Change XF1 (2110-0464) - to 2110-056& FUSEHOLDEH-BODY RO
e R EXTR-POST BAYONET CU'12A'250y," = S
S e >Change 2110-0”65 to: 2110-0565 FUSEHOLDER-UAP BAYONET.' R
A s >Change 2950-0054 o 2110-0569 FUSEHDLDER-MTG NUT HEX, - - ¢
'T(ﬂ ﬂr }'ﬁlh';» “JV METRIC._':Zf o . N 3 o . f‘ ﬂ{.,
o, ;-.ml : E i i SRR “‘!;‘ ) ﬁ AR i]vu:{_ w

LUn 15484 . >De1ete dual capacitor c1 (0160~0676) o I '

o SRR )Add c2 and c3 0160-“281 CAPACITOB-FXD 2200PF +/-20¥ VAC

o BRI R (RHS) B A T ;

. e L i

et . 2032A >Change Front Panel part number to 7101-0566. R
VAT, e >Add Front Panel HFI clips' 05300-00006, Qty u CLIPS- S
A A FRONT.' PANEL, T
P A >Add REV. M:'to description of the Rear Panel (Standard e
L ”K””wm” ~Instrument), = ' . T } R
B T U >Change the Rear: Panel (Option 001) to- 05381-00003 oo 'J

- DY ' >Add*REV. E to description of the Rear Panel (Option 001)

1 ; l_ﬁ!'ffﬂ ﬂiﬂ"  ‘,. >Add 0360-1632 GROUND LUG-BNC CONNECTOB. AR o

B 21128 ,>Change tge HP Part Number for S1 and 52 from 3101 1598 to o
Bt '3101-2383, ..

>Change F1. (2110-0008) to 2110-0202 FUSE .5A 25ov TD fﬁ';
T 25x 25 UL- ;?l o SR . __‘:{

l_r :_‘ "l 'k R

j_ e - ..ﬂ
S . . ) TN ]
: . i B R l'":‘:’
v
1

B
o H 1 )

>Change A1 SERIES to 1732. R T ﬂ"li"

>Change AICR7 to 1906- 0096 DIODE-HULT FULL-WAVE BRIDGE L‘ ;‘4 o

RECTIFIER (1906-0028).;,,5 b
v NOTE o RIS
'=Terminals on the 1906 0096 Bridge are in-a straight
1ine- the 1906-0028 terminals are. in a rectangular

. pattern.  Thé series 1732 circuit board ‘will _accept’ _”ff{fn~ﬁ ‘

the 1906-0096 bridge with fOur in-line terminals.!

P

'SChange A1 SERIES.to 2310. . . . o IR

>Add 'C30 0160-0576 CAPACITdR-FXD . TUF" +-2oz 50 VDC CER.
" .25W, CF  TC=0<400, ,

>Change Ug from 1820—063H to 1820-2316.¢.

. [
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~ >Change R8_from. 0683-5125 to 0683-d725 RESISTOR 4.7K 5% SR



MANUAL cnnusss MODEL 53a1a (05381.9001o)suu3>. el

”SERIAL PREFIX oR __,]', o 1’:;“4f‘gj‘ 5¢ﬂ e e B e
SERIES : NUHBER' ~~'_jn;,g¢;¢; rlzvi i

- - : T ,
RN -.)t b oo _’ L A . :" el K
I

Y RS el
i,ﬂ}“>Change U2.to 1820—1199 1c TIL LS HEX INVEBTER (SN?RLSOHN)
~:“i>Change U4 to, 18201208 IC-TTL LS’ Quap 2-INPUT OB’ GATE,

' (SNTALS02N) N

*" - ASYNCHRO, (SNT4LSG3N) f
7v3>Change K012 to 1320-1193 IC-fTL LS Quab 2-INPUT NAND
. GATE (NSTHLSQ3N). e { -
'->Change K013 to 1320-1&11 IC-TTL Ls LATCH H-BIT D-TYPE -
ASNTHLSTSN). e SRR

_ b .J. nqﬁ‘; o “}> ﬁ 3‘J :.;:;11\“‘, 1 _;; ].'.f.' -,tb‘f ,;
‘ : : ot S
Page 3 2? Figure 3-7. A1 (05381 60006) Active Elements-'  @{ Lol

l

QT;jV  511 Serials‘e >Change Bp Part Number of A1cnu to n901-ooza. o b

f.;) o RN A

}g\; ,i‘ | J732A j >Chanée HP Part Number', for A.cﬁ1 to 1906 0096.,{

- “U2 ko 1820-1790, T e i
’.fnﬂ U4 to 1820-1208 TR L R T Y

U5, to’ 1820-1144 4L N TR
UB to 1820-1478: - n ol U T e
+U12"to, 18201198, AT R :
u13 to.]aao 1u11 \,3'_5--;33%“ L e ,
. ’ " ? ! ) ! '

>Change A1ca7“To PART NUMBER 1902-3171. SR
. , . ..

. S e ! ) b
0 . '-I'_'l . i : RS R , ¥
. " I ' ‘\ T ! __‘!}I 1 * . . RS )

>Change connections to A1U6 and A1U10 decade divider (in A1
. 'upper’ right corper) as follows Vo

o ‘Delete connection betueen UBA." pin 2 ahd 25,

and,U10A(3), |, - oo

‘ Y >Change the value of R3, to 5. 6M. R U S SRR , ,; |

v
BN N

R | -~ T >Change Al SERIES to 1732, e Voo ,a';,‘;”

: VT o i J
I T 1B16A L >Change the value of CTA and CTB (ac gbuer 1ine rilters) to
i e s -0,0018uF. -
VR B >Add a connection between A1UT(T) and the +5VDC supply.} -
.ﬁ 19288 >Change wiring for LINE ';ON)IN switch A1S3 as shown in thﬂ "
R O I RN P ﬂﬂ following diagram' AT co S T :
R AU TR ST } . “;- o '
e T s SRR
A ro ) o o . e . i
l f‘J} b - e e N \ v "
Q4 C | . i : o S
t \ -'\ ’ } '
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“"Delete connection between U1OA pins 2 and 3 .j; ;  :“-})

 CHANGES ,ﬂf” W  hft;"?J*ff*f7

>Change ‘HP Part . Numbers for the following. f‘w.-fu“5 J | J'j..'

hdd 2 connection betiseen USA(2) and junotion of USA(S) S

cy oo o Add @ 'connection thween‘UTOA(z) and U1DB(9) }‘{ R ‘
REICHNE SRR PR t . >Add M"JI2B" to unmarked NAND gate 'between U1EC and. U9."i AT

©. i (SNTHLS32W). . . af'“;"”
~ >Change AIUS5 to 1820-114& IC-TTL LS QUAD 2-INPUT NOR GATE * ' "

";;,§{>Change ATU8 to 1820-1#78 IC-TTL LS BINABY COUNTEB ‘aj _,w e .




T

;;r-_ y serial, nunbers 2028A12786 thru 2028A12927.
AT . } e
l \ : ' >Change A1 SERIES to 2028.;. ..,j I
. i B . > '
A ' T S
“*ﬂ }_ EQHOA >Change the value of Ré to T 3K N & qﬂ
‘h A _ >Change the voltage rating of CR?‘to 1IV.. N e
= ;;} ' i b >Change "=13J" to VGGiat the outputs . labeled "to ug(s)" Ny
Lo et e T e Meo U1(16)", near TP2, - . PR R
L T e >Change the voltage ‘at U1(16), from’ "—13V" to VGG._?:-:. Y
et _ U7 . . 7 >Change the label, Jat uilsy from "NC"to 4BV, e e
' . " >Change. the: voltage at 09(5) from " 13V" to VGG. R
: I_ i" gt ., T ' L gy
: 3 ! v . i
2310A v >Change Al SERIES bo 2310. R B R R : .
T O /o7 >Connect U9:Rin 5 to- ground, instead or VGG Tt
S S _ >Change value of R8 from 5. K'to B, 7K, 0 o
A :,‘};. . F_; >Add ‘R'33 .1, 5K Resistor (0683 1525) betueen 09(7) and the
- P . base’ of Q3.
: R - >hdd, .C30 0.1 UF bypass capacitor (0160-0576) from +5 to ,
DR Ig;'lw'}f._ groUnd near U9._ : : . tjﬁJ ,!W;
UL S >Change AV SERIES toi2ute. 2" . ‘":*f,‘T |
! ; Sl >hdd €31 10PF Capacitor from the input of ATUQ, between
SE ) ' JPins 3 and’ 1# to ground.,. o _ o & .
) P - , - ! 7 ‘ .::‘ }.]A L - . ';!If‘l";.‘“
e PETRN . ‘."‘!;'.f“. ’ i 1
. ?: "‘ Y 5 } " e ":,.' S .'_4 P ~‘ . . , o
. ' "_:.'. ' ) ' \ . d - .".j‘- ‘l .,, 1.1 r!= ' : ’.,1.
a). w;_, R B . i_‘ o . ,! A.E '_"a l_:. , L _{l' . y
; - “ . ,‘ ‘ - :I ) } ': ' ," y ;“ 1"._' . A' N :I\ I
I .‘-!.. ‘;'J. .I ‘I .'.. jA_ ] .‘4‘.115 ] -I li ‘ . "' nl‘._‘: g N
o \ L T B L s,
o SR T P
[N ‘ ',H I o T ; l. ( "-_l "_ ’ x

'f'".-.i" ] SEPERE Y A SR

'ﬂl '; I\ S R I A e 'ﬁ(:‘< :
02! Ca : e DT A A W

f T RE '¢ MANUAL cunncss HODEL 5381A (05381-960103 » ERAR

i ' ; ,"'"." ‘‘‘‘ e

o SERIAL PREFIX . oq , _1 ;ij-u G o nﬁt,;-w '?f[ :r;_; FURERRAER Y T

ffﬂ}L; SEHIES NUHBEH";' 1y j?l»“.; RN CHANGE$. _-';l s BRI

o | 5 (mesee T . .{‘I ‘ .-. . i ‘,‘ SIS ; "?-.‘. i s '::‘ .’

rg@f;“”Pag¢*3-23. Figure 3-7. AT (05381-60006) Hain Board Hgsémbly-fjﬁ o a i o

| ["‘ . .' s , . ) _.“Js o .l-.‘:‘-, PR 1 Gy I -1 I3 .

.‘ ‘ : “ i ” - -;! ," .‘71; ‘:\t\\‘:‘ e .'x P ’ _|“ R _' ., '

;ll ...l_." ‘ ;: ’-.-‘ J ) ""J_,J.‘ - ; : }, o b__ Y . ‘j.

N g oot M WHT BLK GHA,, WHT»BLKO ot WHTULK.GRN o1

3’?5\"‘ N > I v |l I O__'AND ro L

S e _ 'u¥¢} 3 g ’ |

ifﬂﬁ ' j:a ‘;- 5 . wnrnen _{},zE}_wHTYEL TDS? .

!: . - ‘-‘i . B o . \ \ ‘,.”‘ BRI : . ‘ e ’ ‘l ". ;

‘4‘.,1'"‘{' !— l : ! a l‘a ' - e L . o

$f=‘ : 111§43A y >Change c1A to C2 uith a value of 2200 PF. R

Mo f_ Lo >Change C1B. to C3 with a value of 2200 FF, t § E [

VAN ' '

& \ 2028A

Changes indicatgd “for 2028A do not apply to instruments uith g
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