Errata
Title & Document Type: 5245L Electronic Counter Operating and Service Manual
Manual Part Number: 05245-9044
Revision Date: November 1973

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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{ This isa Service M:inuai only, Opem{lng instructions

are outlined in & separate Operating Manual, ' This Ser-
vlce Manual is supplied to help you make bee.t use of

"your # Model 5245L Electronie Counter, Seven sect!onb ’

of information are included ns follows: ' -
" secton s an lntrodm.tinn to the counter This in-
B cludcs a table of teclmiunl specificntionb.. : s

' Sectlon I dibl.ll'-:b{.‘b det’liled lheury for the circuits"'

; 'used ’ ST
" Section 1M outllnus i perfor-nnnce check pmcodure .
to Yverify operation, ‘ ' .

- |

; Se(.tiun IV lists p'\rtb for the’ counler

K

tSecttonV covers available optiunb .md m'mu.ll clmrq_.,e» -

required tu buckdate this mnnuql : v

f i e
' vt

Sectinn Vl CUItldinb 'uljm:tment and troubleahuntlm, .

~ procedures which includu a sell chm,k e

'
il

.. Section VII provides the cirLull din;,rmns for the

‘counter, These include hlm.k tiagrams, schematic
di'lg!"!lllb, umi some \vwel’orms nnd voltag,es

HOW TO ORD!R
T6 order an Oper.lung or Service Manual for your Elet-
. tronic Counter, contact the nearest.llewlett-Packurd
Sales and Survice Office, Lists are provided at the back
“of this manual, Glve completeB-orO-diL,lt serial numhcr
and name of Instrument, - Comments and bul.,;,ehllons
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. 5-2, DPand MY 'with'-1248 BCD Output (J36-5245L Speclal) + . 516 S R
-'5-3. .\ Remote ConlrolWirtng, and connectors (Special) Ve v s B8
" 6-1, - ‘Test Satups fur Checkin[, Oscillator Frequem’y beis w0 iBrd
! 62, Self Check. .'i . . L T A S CR R D I
- 6-3,. 'Operating Controls.(Front P:mel). N .7'.-'".“. v . . BIB |
i 6-4,  Operating Controls (Rear Panel) O A N : 1 /
65,  TopInternal VIew. . vov i v W v v sv v o b ate 4w 6-10
6-6.,, Dottom Intermal View , . . . i . . . . . v .oV ' o » G611 ' ' ,
- 6-7, . Frequency Measurements . ...\ . v o, 0 o 4 W W o B-17
6-8.  Single: Period Measurements P (S U A . 6-19 L
. 6-9, Muitiple Period Avernge Measurpments.“, T T E) .
~ 6-10. - Ratlo and Mulnp!n Ratio Measurements., . . . . . .., 6-23 .
G-11 SCANME "0 vov b b e w vl v e h s e e h oty . 625 ,
'7:1."" General Notes for Schematic Diagrnms e T I '
7"'2. BlDCk Dia[,rﬂnl. TN D_l 3 ll . .:.. ._.:. * '. ',..g.. '7.'3"> 1 .
. 7-3. AllInput Switeh, .. L o0 L L .‘,. T [
7-4. A2 Time Base_S,wlt.h, ..]. e e e e e TR
~T-5, A3 FunetionSwitch .', . ."., . . ... W0y v . L T <
: T7-8, A4,  Ab Mode Switch, Quiput Swttch, . £3 ) L ‘
[N 7‘7.‘ AG AT REcti‘ier, R"b inlOl‘i. * u - e e e - . ».o‘ 7"13 ,E
T8, AB ‘AD Decimal Point Measurement Unltsu.' AR 05 T I '
9-9, "~ A10-A15 Decimal Ccuhter (5212L-44) ... . .". ' L -17 )
L 7-10, Al0-Al4 Declmal Cuynter (05212 -3002, GUO")Opt 002&003 7-19
: 7-11, A16 5 MHz Decimal ounter (05222 6010) Woe e v e e w1021
1 7-12,  Al5,A16 Decimal © nter’ (05232 6014 5012) Opt 0028.003 7-23
4T-13. Al?DeclmalCounte,. B R S N K]
7"14. AIB Rendout (52‘;51!"48). . R T ‘- I..‘-J-L“‘ .ol :- ML Y 7‘27
7-15. ' A18 Readout (05%45-6001) Option 002, . . . . & . . . 7-20 .
7-16. 'A18 Readout (05245-6003) Option 003 . . . . , . .., , 731 + |
S 7-17. Al9, A20 Input.\ :pliﬂer e Ce . . 133 :
7-18.. A21 Finctlon Copfrol v, . . . . % . .0 0. Wi, T-38 ‘ o
7-18, AZZGateControl}. T I L
7-20. A23 Sampling Coptrol, . v . o v v v 0w w e W, TA39
7-21, A24, A25, A26 Cryslhl Oven, Oven Cnntrol Oschlntor. . 141
7-22,. A27Multiplier,,‘ R R S 7-43
. T-23. A28 DecadeDivider. R S (1]
7-24, A20-A34Decide DIVIdEr . . . .l . . 0 ua . a . ) T-AT
7-25, "A35 Time Bagé.Control . . . v vvt v 5 o 0 v 7440
S _ L 7-26, J6, J1i/Comnéetors ., ... . L', . . R ) . ,
T ' 727 Al0-Al4 Dec/mal Counters (5212L-4A). Coeie s G5 J . 7-53 , o
R T ,-.7-23 ‘A15, AIG De7imal Counters (05232~6002 6003)Opt 02& 00 3 7-55°
i f ] C ) [ 3o
4 v ! ' i ' " B . B r . f. N 1 . ' " ) !
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f i\
GEN!R?I. :mr,o

‘-z}'g'ji \‘i'.i i l-l. IN)I'RODUCTION Voo ey, L ‘:, \. \ the serml preiix pn yoursinstntment dkf[ers
LTSN ’-': ol | Vot el ek that listed bn the titie page of this'manual, Lhere
1 2 DESCRIP“IO!\ ,f )\ “-; e R b ,‘. are differences lietween this manual’ nnx! your instru- ‘

e Lo ' ment!l Lower serial preﬂxbs are dotumented in Sec- -

s

fh-frequeucy genera.l purpqse ‘ele tronic. cdunter. '

Mbdel'5245L measures frequenc eg from 0 {050\ thé linge is' missing, contct, the nedrest Hewlett-
MHz, peridds from 1 sec, to” 10'seconds, | portod +\\ Pabkprd Sales and'Service Office. listed), on the (ngide.
averagep from 10 to' 100, tfoo periods the ratio of two" \rear! over of this lt?mnual | L ‘\ . !
frequencies,&ndthemulti;?liedratioo}twolrequencies. ‘ AN L \ ‘\ by
| 4\, e | Ve } " . S
1-4 The HP 'Viodel 52411’.. pruvides these addition:ll Ve b \ ' " ;,-
o featliresl Ny \ \ ) '.‘1‘.]- N | "1& J \\,\ vyt e
b ¥ ERRE I A VA P \ L ‘ ‘ P i
% Decade scaling tc:/ .\0 for ,nny freq\xenhy toi - ‘ !, S ! "

‘50 MHz, . o 3\. 3 _-.- RN
N \ T ‘:E‘ V‘\‘ ‘d‘k" j "F' L \ \'i' Ny {' .
o “h $tandard outptt frequencies rom 0. 1 H..‘to 10
3 MHz in decacle'steps R ,\ R i ]
RERY S A 'h \covered in Sections 1t a\ui mof the Model 5245L Op- -
e, Four-line, binnry “coded- decin‘tal output to drlve {erattng\Manunl An e*:plhnatton of the Counter's con-'
dil"it-ll recorder ! (HP Moel 5624),\ 'digital to nmlog v\ trols and, connectors and a''seif-chbck procedure is -

l. Y f \,If i . Ty

I
kS

mmrL‘:}. hange: sheets included with tlie manual\ | S
1

) converter (HP. Model 580A/531A), 'lvemote rekdobt,” " nvlu elﬁin Séction ¥l.of ( is mnnunl‘see FiguresB 1 _

x 5, vor, data  progessing eqiipment (1 2- 214 code; ~1»2-4-B‘ ' -2' an -3) S b
b |code a\ iinhle, see Set:tlcn V) \‘ TR A c‘.-. . \ \ \ “} a' " :
!\‘ e 1 - b RE ‘ R \ i
f.- d. \Dleplnystcrage whlchpéz"mits re\aadingto bedl . \‘“ *\ AN
: *\ aplayei wl\ile new count is made. N \ o 3 ;_ . S \\: \\\ \\; . \ /
' \ A "‘ I L 'l‘.‘.‘f “"; s B "1 " \ .
o ."i.- \ & Rcmnt-. contro? byexiernalcont'ictclosure avallal AR \ o \\’l S ‘\ i ’ SO o
o nblo {sée’ quctlon V) DAy i\ Vi _\\. ‘ J o
‘\r N ¥ R K Ve _. n; : 1 i ",\ \ '\‘
o \ £ Eibvht- tgit displny ueing .rectanéidnr (nnrrow) !l-ll- EOUIPMENT\ SUPPLIED ; Vo
. ; 4 nigitaldisplay tubes,declmal peint positien nnd meas. ‘;' \‘ ‘~, ;\, _\ R \\, S \ -
Sl ut-ement unit dispia.yed automatic.ally. \1\ fo ‘\ oL PP oo f
.’ ‘l_‘_ \,-_- : s\ SIS AP 1 12;-; Equ.pment supplied with Mcdel 5245L islistcd
g Operatlun with plu(;- n unit., which‘ e:xtend the in 'I‘able 1- W '\' i g ; e
. :basic ratingé and perfortnance nI the count\- M : \(:f ‘\ i \ R ; _" A ;
e " b \ - . . Vo o ‘\‘" "‘ - R . e
ARY ( =y 'h All tleitric | and meulumical speci[:catmns Ioi- \ -\-\ Lo S S
' c"' t_he Mudel §2551 \.re given in 'I'ntile 1- 2.5 _\“\.*" 4 i\ W 'y
’ \ éf 4-.’:-;‘-';'-:. f*-';*‘l‘i'. ST { - M J \" AURRCA '\i"\* \ \ \ o f
! A ; ' | : f o g B \ a\
o 185, Thc Mnclel 524.)L features sdlldt state design, o) j\i ‘\ 'I‘a.)le 1-1‘| ‘ Equipment Supplied
vl ‘.‘- low pawer’ ‘congimptich, small | size {6-1/4" inchipanel - e ,
o \}' *, height), ‘light weight( 2 1b), . easy conveislonl’or\rack T B \ Dcscrlptiun \ " . | HP Part No.
vy - inounting, and modular plug-in circult boards t‘or
s \ j, simpltﬂed maintennn\::e A I \ AN l ‘ LDetachable\puwer cord 7'71/2 IEEt ‘.31.20"1373'
N e . \\ T s ! v SR \(23i cm) inng ..\\ \ : ‘ ‘
5 R TR UM : i Cable 4:feel (122 cm)'] | 10 S
\\ 1 5. |Nsmzmcm IDENTIFICA ION ' n%zceconpii émﬁ m) f\'"_g *T"""e | 104 o
0 ! A ‘Rack mount kit " * | |'6243A-44A"

. '. fber mountéd o) the reqr|panel, Eallier instruments \ . Kit includes AT ,
¢ | usean 8-digit 'serfal n mber (000-00000) Theflrst 11 Right-ha.nd pmcket v ] s020-0709

] !u ‘digits arenserial prefix number, lhte last ilve dlgits 1 Le[t hand bracket vy 502020708 ¢
" i refer to the specmc instrument La%er ‘instruments ‘- IStrip filler (gray) - ' Ly

N ' i \
I T A Hewlett- P.lcknrc.u es nt\vo-st\:tinnserinlnum-

'-;_,;‘l‘ use.a O-digit serial number (OOODAO(] v 05243-4001

- 00).-+ The Ilrst‘ o1 Labek . 4 sl . v | 05243-9 N
Y \ four digits aretlie serial preilx and th lnst fivedigits \ 1 Circuit boa:;-\fj extender R ogggg-gggg 1
Vo ‘_--’ \reier\to the spet‘lfic instrument L "\ W \ SRR :

%‘ ‘ .1’ .;\=' \ o \‘ \ "g\' "4’ = “: .. A“_ - ‘!i:. ’\ ‘ . s } l ! ‘
s - f‘ \l ‘\,- . ‘\‘i’,\ L \r " “il v Lo '_ ' \ i \ N
Al S s e .
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" Section X oty ' Model B248L-
. Tﬂ.ble 1 2 ‘, L , ¥ ; ' e, oy v ,,5 1 ’
e P ',‘1' . " n . . ’,* Vv
‘ l,II. il’ JI‘li' o ! { . ]Jl " . ;‘.‘, ) 4\ rl. . | " " : .J{ . ;
\ , L ; ' T i.i--.‘ [
EEEI At FREQUENCY MEA.SUREMENTS i / Accuracy 1 count. oi‘ £ 4 trl frer error‘ oL, '.-*’k)’
N i " N yis irequencynppliedl tothe%iecim:il cduntéxzs Lo
‘ LU Ra(i;%emo :0i?&trl};‘zu‘gcsi:f:itt)wﬁs)ﬂ‘!to 5,0 li.1Hr. L4 lenters Time Base Ext. jack on Iront pnnel), g P
N ; pu y R -1[2 is i'requency applied tu decude dividers A
’;;‘\ B Gate Time. IJLBQC tol(}seconds lndecedesteps. o 5;.\' (enters Signal Inpubiack) BT e e
o ‘ I.Accuracy‘ 1 count F time base m.curaty ')'_ " . Readaut. Dimenslonless, positioned deuimal 53 RN
] Readouts KH 2 ‘Sr MHzWith positioned decimn] " polht for numbor of periods averaged.i* " . b v
o o I . point" units ennunciator in' line with dig,itni . Self Chec‘t' Period Average Sel[ Check applie:: i I C
".‘ ";‘ ‘;’. ' IIHJ dlsp[EIYr ‘,' L S .' l 1y ! "' ) iTIME BASE : ‘ [N :I s o i : .\‘? ' b
PR B Self Check c'.‘:unts 10 MHz for the gate timex ‘.‘ , R ' S I ' :
RS § "f.‘_ chorsen bj( the timeé base ’seleetor switch. : Frequeney (internnl) 1 MHz, o T
S L T S - Stabuity Aging Rate's less than '3 parts inlO '
: P Coo o Tt v ‘per 24 hours, % Asa Functieno( Temperatore: R
. sc‘“‘m‘G o N 2 ledsthan #2 parts in 1019/°C 20°C to +55°C, . | 1
'requency Range, 0 to 50 MHz v ’ ' i As a Function of Line Voltage: less than 56! | .
RN LN ‘g v, v parts in 1010 for +10% change in line voltage B
. , Fnctor._ by decndes up to 10 ». Switch selected . from 115 or 230 v rms o o
D[t emrermanel, LT L et - less tha 2 pirts { W10 s [
| : ' = . " Short Term - 5 n:2.parts tn ms | U
IR hput tront pa.nel Sil"\““1 I“I’“t S | withmgasiremient nverubing time of one sec- SR
A B Output. in placeo[ timebasenutput lrequencies . -/ ond under constant environmental :md line | .
p o ‘ ) ‘ S [ " voitage conditions, v ,. ‘ T .
e . T A : . AT i
RIS I Adjustment:. Fine i’requency ad stment (rnnl,e :
o * A 'PERIOD AVERAGE MEASUREMENTS 2o Sors  approximately 4 parts’in lﬂb) 'and medium
vt 4 _'Range. Sini,le Permd "a-‘ .‘ Otg 1 MHz _ ' . Irequency nc%lustment {range appi'b\;imately
FTRE B I ~Multiple Periud ol 0to 300 kiz .+ 1 part in 106) are available from the front
SRR T ' 1'through the plug-in hole. Coarse fre-
R 'y . _pane g plug
S I Pe;iods Averaged 1 per iod to 10 periods i“ . guen gadjustment(range approximately 1 part
1 P ecade steps.‘:\ RN . toE " 1in 109) is available a the re.ii' of the instru- [’
Accuracy. ‘i:l ‘count . time bnse ncchracy ;t . !ment, S w T
BTN N trig;,er efror.*. H ', T "",‘ Ohtput Frequenqies.
B FERE Frequency Counted S " L f Rear Panel: . .0, ), Hz to. 10 an n dec.l,de
o ,1-and 10 period IHz to 10 MHz indecadestpps ! steps; switch selccted on. rear panel; all'fre~
Sl eT100 perfod L L e e 10 Hzto 10MHZz ' ' quencies available in makual function without
S n‘ 1, 000 period e i’ . . 4100 Hz to 10 MHz .. interruption at, ;reset excppt 100 Hz,'10 H.., 1, f N
R I 10 OOOperiodf., . '| ciea 1kHz to 10 MHz"'. - Hz, and 0.1:Hz which'are interrupted by .
T "_. ' ,100 000 period . .‘ . 10 k}lz to. 10 MHz S ; 'manual reset; 10 kHz to 10 MHz avai;able
v '*I " continidusly. fn'all fupetions; 1 kHz gvinlable
o ' ”I’tea;liol:t L;et‘; :"5’ ,15{ :Jithipolsiiiioneic:.hdtiﬁh’irtsgi * contifuously for all i'uncil:ms exd epi 100K '}
vl gi “l i , nn:mc ator fn Hne “"J gita. . ",‘ periddavemge,siabilitysnn‘qabintorlmiimq’
SN A splay. . s SR e . " .base; s voliq £-p rectangular. Wave. witll 1000."-
B ".‘ Self Check: Gate time is 105 to 1 sec(periods ;. ohmi source.{mpedance'at 1 MHz and lower;, 1
‘ . .averaged of 100 kHz), counts 100 kHz from the - ' . voltrms sine wavewith 1000 ohm source in‘;L- ’
: L . time base. U ‘ Sy edance only at 10/MHz. ;’ o A
i o e : |_‘ . .i“ o o ’- e e kN ' P
W e '35_ '\ RTINS SOU vy (- A A “Pront Pnnel 0.1Hz to IMHZ in decilde et:'p‘i,
S | . o -
AT 0 i T ‘'selected by Timé Base switch; availability as -
\,“".';_ _ RATI MEASUREMENTS } ' ‘ + defined uﬁder Output Frequeneies abovo; sta-.
(N ;“:j‘- Displaye' (fy/ [2) times period multiplier.. o I!bility same Qs interml llan ba:.e; 1 v p- -to-p."
Y I 'Range f;-0 to 50 MHz. fz"' 0 to 1 MHz it Externa.l Sta.ndard Freguency: 1 MHz, 1 volt,
' . single period, 0to300 kHz in multiple period; " rms,’ into 1000 ohms required at rear panel
) periods nvernged Lto 105 in decade -ateps ' BNC connecior TR Ny .o
P K ilf SensltiVit}' 0.1 vrms, each Input. - ¢ " GENERAL' RS ""’J '
"l =t : Registration. B digits. in-line with rectangular
" “Trigger erropisless thun 10 .»,‘Y ot-une]mriod 4, periods Nixie® tubes and display storage; 99,999, 989
averaged for signals with Ilhlb e beltersigml»lo-—noisc' ro - maximum! dibpiny,totniwidth ol dibﬂ displ.ly
S I cratio. T oo St " including illuminated -units annunciaior, and
v f o B . o , - . L 'y auto-positioned decimal point indication does '
f Cew __.‘\fter 7% hours of continuous yperation, - I ® not exceed 7 inches, . ' v R
) o ' s f e ' Burroughs Corporation ‘,,‘4'5‘ . 1, R B
N . 1 ty ' . \ v, i'l'-)' Lo '
) 1_2 . } tl , F\ ”‘,n.f i |
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P T oLy Table 142
“ R T |' i P A BT PR . ,"w [ : ’ o
. ' L) L AR | r; F () N : ! , . ) 1 b _«I l_. 1 ,
Lo o ','I-?" _;"‘Table,!l-_Z. Sp?ci[lc'atic):ns {cont'd)’ -~ - . S A
1GENBRAT.|(contimlcd) o '.[:-‘ Iy ;i _ \1 S EAEE "." K
DisplayStorage. Holdb readlngbetw;ebn samples, A Cablu Connectm ~Amphenul 50-pin 67- 30500 FI !
;! switch overrides storages. ' AU ) lrequired o N
. Sample Rate’ Time folluwln{,a L.ate Llosmg dun- _ Hold-off Requlrement - +15v min., +2‘3v nm.\f b
s , \ingwhullthe gate may not be reopened is con= < “from chassis g,round (1000 oh bnurce; I oo
ERTEN AN HE tmuously 'varfable from less than 0, 2 sec;to’ 5

I o Weight ~ Net 34 lb-, (14,4 ki) with bl.mk ,)luk.-in,
RN IR TN secondsinfrnquency mode, independent of patd shipping, 40 lbs (18, p) l:g,)

Ll timey display can be held ipdelinitely = - 5
o . o . Power Supply - 115 or 230 volts +'1 0 to 60
I Op erating Temp erature Range ~20° Cto +65 C. Hz; .95 watts (50 to 1000 Hz o;wmtion, bpeci.ll

| onnectors, / BNC 'type cwépt for. BCD uutput. _ “order). . !

- ;,"' f S 1nd powar C'lble' "_‘ T : ‘ Accessories Furnished -JH 10503AC.1b1e 4 feet | i

PO RN A Slgnal Input ne e, et "4 long, male BRNC connm.torb Detach.lblu
R \Muimum Sensitivity - 100 mv rms, - ‘, . power cord, 7-1/2 ft' (2340 mm) long, . NEMA
cooho | |Abtenuation = Step attenuator provides. rnngeb o plug Circuit Buurd E\tundnr. i -
Cun b Y ol 0101, and 10 vells rms, | Ll L R
N P rigger. Lavel Ad]ustment - Front p.uml con- Dir‘:}enciqns. T S '
1 ‘1_ trol has 't 0, 3volt t.ig[.,erlevelr'mge on 0,1 PR T \
' _ oy volt posi*ion, + 3 volt. range on 1 volt posi- Lo o :
SRR R \Llon, ahel £ 30 volt range on’ 10 volt positions ., - ., .. O E-S T Sy
S e l!’\ preset: position automatically centers
o)y trigger level atizero volts (or all posmons ' A
: : A, [of attenuator, ‘ S
y ot \- lmpednnce 1me;_.,ohm in parnllelwith approx- _—
N \ |- imately 25 pf, all ranges. o L
SO , 'Couplmg ~ac prdc, separate BNC qonnectors R
AP \ o AC cm.pling, lias 600 vdc, 0. 022 urcapacitor co
BRR ,’ . .\;' (-3'dB at approxintately 7 Hz), o S
‘\Overload ‘Protcetion’ ~ Diode clnmps protect
: ,' { '\ input cfreuit for up to 120 volts rms on 0.1
Cogfit volt range, 250 volts rms on 1 volt range,. T L
vand: 500 volts rms on 10 voit range. ‘Input' - . . L R
‘ 'resistance under ‘overload conditions (ap- 4 . ' VR o
. proxlpatexy tentimes minfmum sens.tivity) OPTIONAL AND SPIZCIAL FEATURBS

. wiIl bg! greater than 100K ohms on, 0. 1 volt - Wi
‘-_range ‘and approwimately 1 megohm on Optlon 002 4 line BCDl 2- 4 B ’1 stnte posi-

M - SRR o

e Ty "

[ AT

. ‘ 2 tive in i ¢uof 1-2-2.4 (identiml in other re-
o otiler Fanges. e T I arectq Lahove Output. dati) [or digita unly
Sy v Time Bas | External Input (Front Panel) RN B

et L‘ Maxiniwih Sensitivity - 100 mv, rms, - 400 Optiou 003 4 une BCD 1 2-4- B yn stnte ne[,.l-
S PR Impedance - 10K chms, . npprogimately 20 Pf tive'in liew of 1-2-2-4' (idcnllcal in other re-
"';”, U J DC co) PIE"» S spects to above Output dnt.t) for dipits only. ‘
L, \ ’OVer}na < Diode clamps protect input circuit ,' )5‘ Vo o
L o, IOI‘ \Up 0 120 ‘OltS, T T Remate Operntlon.f 'All Iunctions whl:.h iy be
;';'. FRRI | '% Output: - \ Sy T })rogmmmed from the front panel controlb
0,k T 4ine' BOD 1-2-2-4, "1 state pesitive. dn 0 | .g. et use) piay t"i’ F*flla";{‘s“““"]i “;‘;'"{‘:{ :
4y 7o b ™ tine BAD'1-2-4-8, available as Option 002 |  Femote ldcation éxcept for the"Sample Rate

TERSRN BN HET stdteposﬂve) :md Option 003. ("1"5[:11& C (a5 defined abave) and the sensitivity control |
2D 0T negative. KRN o ..\ . betting. - ‘The instrument provides {through
Gl T g Shate Leve.. -Bv. S I -+ + ’rear panel conizectors)all;voltages negessary '
Voo e state fLeve! +18v. S o for remote cdntrol, - The programming volt-
S e S Impedance - 100K, each line, oot ages for Time Base and Function control are -
DN N B Reference Lovels: ! : g : ; ‘low level, -15 volls de’at 5 s per gate, Con-

o] . Appru ima.tely +9,'," 350 ohm source. . . - lrulmnyalso beacluwed byusjnl, an external .

PEEE BN Appro[:hmtely “1v, moo‘ohm uource. | © v, -15 vo't.de supply. "The positior of the deci-

. L ‘. Output iS suit abl e for sybtems use ‘or output - . mal point’ and measurements upit ni.lybecur»,
ST § . devieps Such as & Model 580A and 581A ' rectly illuptinated [rom the remote location,
e - Digilfl to-Analog Converters and includes’' ', using +1,70 wvolts de: from the intern.ll or nn_.

SR :"'\ tl the decimul point and m. :asurementunit for- externdl supply. -
o s6RA ‘Digital Recorder. 0 ‘Cable Connector: Amphenol 36—pin 57- 30360
USAREETS BV Print C'ommand - +13v tn Ovstep, de- coupled 2 required ‘
L -}; . ."1 et ‘ \ o _ Y x )
B T AT R Y I . . ' . ' ! . Sy )
[
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} ::;; , 2-1. mnobu TION, ) ] 20, nacumro A diode. regulator uses either

7222, Thig’ sdetion. descr%es [ bow the unde&’ 52451,
; uperat;s. _ Basic circuitsused in the counter are deg-
il .f cribéd first (Paragraphs 2-3through 2-24). ) Operation
B of ‘decimal counters and decadp dividers is thoroughly :
. disnussediin Paragraphs’ 2425 through 2-35," A dis-
.. -cussionof basic counter functions Is given next (Para-
©. .« ‘graphs 2-36 throigh 2-43)/ Pulse timing circults and
RN " overall operation of the :;tlre counter are discussed

tiescribed in orde: of its
(Parngraphs 2;.51 through

] S T

~''section’ each’ assembly |
U n.ssembly desig1ation (

2-’3. THE DIODI

| ..-4 GENERAL. " Se
i slgnal-handl J'ng circuzts ahd m power supply rec.tuier
| am'i reg'ulato circults. . (N .rﬁ} Y

Ch )
R S 'T‘HE! :
o !, . sometimes used as’ar OR gate. The ' OR ga.te isa .
raultd ple-input circuit which renuires only’ ore input
. ,‘ to 'produce; an. output. w Figure -1A ] showa son.e jOR .

g'ue conﬁguration ,] ’ , L ‘

‘ '2-6 THE"AND™ cAﬁﬂ

o

N T
f

‘circuit 15 u multiplefihbut circ twhich requires the .
‘presence . of all inn it |signals: to ploduce an ©output, *
‘-I‘lg‘dre 2-1B shows: anA NDgite. conligur,'e.hon n whlch
n.n lnput signal is le

izcd control: yoltage Ll&-:! ipplled o

3, Ths”"mman-l FA’I‘E h» signnl nprmauy
paases throughan IN B ' gate; add,tﬁg a second signal
', :dloses. the gate
i through Ore. of thp most lcommop forms of the IN--

‘ ‘HIBI.T gate is the’ sexies gate shown i Figure 2- 1C,’
[ 'If thedlode is biased off)th gnte is closed, apd pulses
" do not. reach the dbciide d vid ror, decimal counter;
when the diode is bias d on, t;} puises 9 through the
gate and reach the ecar'e ciiv e

: 2-8 LIMITBRO (‘LiPPER.)Th- limlte:; cr clipper

" 'is'a‘circuit which emuves'po;fitlve or negat!ve peaks

2V of waveforma, It. cainibe used either as 2 waveform

shaping ‘cireuit or as a protective device to- prevent

. excessive voltages fron rl.aclilnga.sensitive circuit, -
' . Figure 2-1 shows|a limit!#rwhlch preventsithe nega~

. tive peak of a pulse fr-om going ‘more negative than, .

ahuut -0, 6 volt, \{«Iote that for a conducting silicon

., 1, diode the cathode voltage is about 0, 6 to 0.8 vo!t niore

' ; : . negativ.. than the anode, | . ©

v 2.8, CLAMPER OR De RES‘I‘ORER. The clamper or

"'DC restorer is a circuit which establishes either the '

. positive ornegative peak of ; awaveformat a parttcular ’

DC reference voltage;'in, ‘other 'words, it provides a

deﬁnite baseline voltage for the waveform, Figure 2-1E
' shows a, clamper ' which provides hbaseline of about
‘*:’ +20 volts Ior a nega:ive mlsc.

D " .
|_‘|fl.'. I!/
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-~ in Paragraphs 2-44 through 2-50, At theiend of the '

conductor diodes’ are used in "

"ORY', GA,‘TET‘ Two ur more. dibdeh a’ré"

Tl

'rheAN grt«iorcd‘ncldence -

!sed’unly whenm ;froperly palar- 8 .‘ ‘,

ents the. bignai Irom going ‘

|
1

ror declmal count‘.r. )

the constant reverse-—bias lirezkdown voltage charac-
teristic of a brea.kdown dirxle or the constam forward-
" bias voltage drop characteristiz of a silicon diode.
"Power supply, reference v-)ltag..o are generally pro-

vided by bireakdown diodes/which maintain a constant

. voltage when supplied with' a reverse-bias voltage
_greate: than their specified: breakdown voltage, Regu-
lated voltages can also be provided by a forward-
.’ biased silicon dioda which maintains a constant 0,6 to ;
'0.8 volt drop. Figure 2- II-’ shows connectlons for huth
iypes of dioden. K

B."Ani" Gate <. “Inhibit” em'

- | D

o -, 1 DIODE.CONDUCTS WHILE
Sy ' © CAPACITOR CHARGES

“. +20 -
0—- -l0—

. — , —
. ’J . o
i ! L

E. Clamper +20v .

, Vi>-56v) 1
_, REGULATEN
g -56V
: Y sy v
i I 4 I

U /J‘t " F.Regulator’ '

i S ——i—
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o \2-15 FLIP FLOP, The flip-flop is a bi-stable two-_'

[

f, are available (Figure 2-2A),

-conducting . and Q2 cut off, .

", cutoff).

'Sect onn el
anmgrnphsz 11 to2 IB;
[

2-“.,'"'!! TIANS!S oK. S B

" : S

\2 13 GENE‘.RAL. . T:‘ansistlars are used throughout
thet.ountermcircuit configurstions such 28 the ampli-
fler, the flip-flop or blnary, the trigger ctreuit, and
the one=~shat. multivlhrator. In the folkcwing para-

transistor circults are discussed. These paragraphs -
discuss the eastly observed changes in currents and
_ voltages’ in transistor circults which help technictans
" locate elreuft. fauits butdo not attempt todescribe ‘how

- translstors work internally. |

.
:.f; « N l IR

" 2-13, BIASING AND CONDUCTION, In & transistor -

a smnll hase-to- emitter, chrrent controls a large
cullector -to-emitter current) . A comparison of NPN

| transistor, and PNP' transistor operation is shown in

. Fig,ure 2-2B; Indicated current répresents conven- '’
tlor.nl {low of posllive charpes external to the tran-
! sistorand ts not hlended to/indicate flow of carriers

- inside the lransislor structure, Notice that the effect
ofemitter-base-collector voltages istotally reversed,
pelweenNPN and PNP transistors; circuits which are
arranged for aniNPN transistor usunlly function -

\
[
U

i 2- 14, AMPLIPIERS Three basic nmp‘l[ier ty;ﬁes
These amplifiers mny
l be used alone or in combination to form complex

, circuits, SR . { : .

' h ‘ =..'__
,,... y A ‘ ) . T

. transistor circuit in which‘one transistor ‘conducts,
Holdlng the other cut otf bach input pulse causes a

3 reversal ‘of stat:s; that is, the cut off transistor is

* turned on and the conducting transistor is cut off, In
the flip-flop shawn in Figure 2-3A, Q1 ie Initially con-
' ducting heavily; iits collector yoltage ls only: slightly
a negative; a near-zero voltage 18 supplied to the base-

.. +of Q2 (junction of R2T7- 2b divider), The voltage drop

across R24 procuces a suﬂlciently negauve voltage
it the emitter of Q2 to hold Q2 cut cff, - With Q2 cut’ -
off the R18-R19-R20 d.lvlder delivers 2 negative volt-
nge to the baae ot Ql to! keep it cond.xct[ug. )
f | o

: 2- 16 At time tl the’ ;iositlve input pulse cuts off Ql,
the Q1 collector voltage goes. negatwe and drives Q2

" into conductton {R27-R2B. divider to Q2 bnae), the Q2

collector voltage and the Q1 base voltage (RI9-R20 '

, - divider) then become considerably less negative, per-

mitting Q1 to :remaln cut off, The R20-R2Y-R28
. divider dellvers a su[ﬁciently negalive voltnge to the-
'base of Q2 to drive 1t into conduction, 'In a similar

|

N

| | ‘ | : ‘ .":
._ :'!s' {:Z / B

b

4

| ;normally for a PNP tr:nnslator i supply voltabes are
- ‘,'/reversed e '

graphs, basic transistor operntlon and: a few ‘basic '

AN v

'

+

. manner the positive input pulse at time ty’ ‘cuts off Q2 ‘

and. starts b seQuence of events which ends with Q1
Note that a positive, input
pulse has no eifect on Q1 if it'is aiready cut off. A

v

regative reset pulse ‘npplied to the base of Q1 returns I

~ the flip~flop to its initisl condition(Q1 conducting, Q2
The diode CRS removes the negative pulse
from. the differentiated ‘square wave. input, Without

this diode, thef negative pulse would drive Q1. which

‘ is cut off’ and the stage would switch [rom phe stnte
,2,3 ! it ]‘ R i
l

[ i
¥ : .

PR -; PR
B St i 5 Py

e . Soa P Ty,

L

| ! iq‘:
P ,
. l_
' s
i . - ).
lenamactemsnc[  common " COMMON MMON i
i BASE - EMITTER cou ECTOR .
R L {
nput Impedonce *|- 300-80n | 500015000 2onn-5oom4
Output Impedonce 300ke-s00Kkn | 30ka-50kR | 500-l000a
, Volruchuln "} 500~-1500 3001000 < o '
Cwnnr Goin | = e ‘25-50 25-50 : a
| Power Gain - | 20d8-3008 | 25¢B-40dB | lodB-2088 - | - :
[T ' a . ' | tEminer Follower) L
. - B. Transistor Blasing
. TYPE , . CUTOFF CONDUCTION + .
C¥PN !
. o
OCLL'Ecum' ' ,qv . '
o . .
) |
. EQNTTER' ,
|- n - 1
{j' o o T \ |
h PNP ) L ' ' . Y -V .
P I ooﬁi;\::L '
' % : MAN
_use@ | [ e
emTTER | , : R
: ;

;' stable. charm.teristics. .

1

A A N
T 1

217, BINARY CIRCUIT.

v R L
Fig‘ure 2-2, -Transistor Operntion‘
5- o :
to the other but wotld not divide by two. s The AC

coup;jng through 'C2 and C3, insures fast switching
The - DC coupling through nm .md R27 inbures bi-

. . . , ) !
' v .

In this manual a Ilip-flop
which completes its.operating cycle and produces an
output pulse after receipt of two similar input pulses
is, mlled a binary circuit, since it is o, counting device
in a binary system. The binnrv circuit s driven from

‘a single input which is connected either through a pair
of resistors or throu[,h a pairo[ bnting diodes to each .
translstor bnse. L

'2-18,. TR[C’\I’ER CLRCUIT The tribger circuit is a o
limiter’ or squaring circuit which produces an output « .

wave[orm with very fast rise and rall times. The - !

www.valuetronics.com
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e ‘A.Flip-Flop i ‘
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!
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INPUT ¢ o
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B.Trigger Circuit _
o -V .
poah ) , 1 )
) o | ]
' ' R22 RS 3

P i B NOTE: . .

. ' ' '
W= INITIALLY CONDUCTING TRANSISTOR

L i

Figure 2-3, ‘Basic Transistor Circuits

p .
'R ! i ’ . ' !
& | | : | |
s Cor . '
L - . .
i . .
i
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»

' ' ] i . . 1

- .
b

Paragfabhs 2-19 to 2-24

o ifigger cireuft is s'i.milnr to the flip-ilop excebt that

the RC network in one half is replaced by the Input

--slgnal, . Capacitor CI bypasses R3 ‘to couple [ast

changes in voltage at the Q1 collector to the base of .

Q2. Either Q! »r Q2 can conduct, depending on the
voltage ut the input. Note thut there is a slight dif-
ference in input voltage {called hysteresis) bhetween
switching with 2 negative-going input (time t,) and
switching with a positive-going input {time ty)

- ‘ ‘
2-19. GNE-SHOT MULTIVIBRATOR. The one-shot
multivibrator Is o'circuit which generates a pulse of
some specified duration following the application of
a sultable triggering pulse. The éircuit is similar to
the flip-flop eéxcept one DC coupling path has been
removed 50 the circujt is stable only in the stute with
Q1 conducting: ¥, , ‘

2-26;: In fhe typicnl_: one-shot multivibrator shown in
Figure 2-3C the followtng conditions exist during the

‘initinl stable period: the R5-R6 divider delivers a

suflicient):-negative potentinl tothe base of Q1 to hold
Q1 in saturation; the Q1 collector and Q1 emitter are

. therefore slightly negative;the R3-R4 divider detivers

the Q2 base an even smalléer negative voltage to hold

Q2 ‘cut off. ‘ Lo : '
[k .

2-11, The positive triggering pulse at time ty reduces

'

.conduction of Q1; the resulting negative-golng voltage |

. at the Q1 collector is applicd to the Q2 base through

.the R3-R4 divider (C2 bypasses R3 to provide coupling
“fot the rapidly changing voltnge at the Q1 collector);

Q2 begins to'conduct; the resulting positive-going

“change in Q2 collector voltage is coupled through C3

tothe Q1 base to further decrease Q1 conduction. The
process is regenerative and quickly resuits InQt being

- cut off and Q2 being saturated, :

t

1
v

2-{22.L'.Cnpncitnr C3 now =élt:1rges at a rate mainly
determined by the values of RS and C3 (main charge

. path; R1-Q2-C3-R5). -Whén the Q1 base voltage be-
"comes sufficiently qegntive,, Q1 bepins conduction;
- the resulting positive-going Q1 collector voltnge is,

coupled to the Q2 base; the Q2 collector voltage goes
negative and is coupled through C3 to the Q1 base to
further increase Ql.conduction. The process is re-
generative and ends with the circuit in its original

quiescent state, QI saturated and Q2 cut off, i

2-23. FIELD EFFECT TRANSISTOR (FET). Field
elfect transistors have three termirals: source,
drain, and gate which correspond in function to emit-
ter, collector, and base of junction transistors.
Source anddraln leads are attached tothe same block
(channel} ‘of N or P seémiconductor material, A band
of oppositely doped material around thé channel (be-
tween the source and drain leads) is connected to the
gate lead. ' -

2-24, In normal FET operation, the gate-source
voltage reverse-biases the PN junction, causing an
electric field that creates a depletion region in the
source-drain channel, In the depletion region the
number of available current carriers is reduced ag

. the reverse-biasing voltage increases, making source-

T
'

2-3
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.bertionﬂ L s - ‘
_P'ira;,r'lphs 2-25 to 2»—28 o

drain current a function o[ ;,atp-suurce volt.lge. With
the input (gatessource) circuit reverse-binsed, ihe
FET presents a high impedance to its signal sources
(as compared with the low impedance of the forwaxrd-
blased junction transistor base. emitter circuit). Be-
canse there is no input current, FET's have less
notse than junction transistors.

P channel field effect transistors,

1

E

¢

A. FET Amplifier Charhctaristlcg.

! Y
CHARASTERISTIC|  COMMON SOURCE COMMON DRAIN
' [Source Fallower )
Input Impedance IMG-15Mn IMR-15MD ,
Output Impadance SOKn-IOOKn IKL-10KR
Yritoge Gain 10-200 C e '
Power Goin 6048 -100d8 4048-8048
t
I , )
o B. FET Biasing'
. TYPE . 5
\| . . +v‘ ‘| - +v i
N-CHANNEL -~ - f
. DRAIN : '
0 MAXIMUM  |INCREASING Dscnznsss
GATE CONTROL | CURRENT | CONTROL RRENT
- .| voutase | FLOW VOLTAGE |, FLOW
SOUREE ‘ .
-y ’ -y
P=CHANNEL ' '
' > <
‘ DRAIN
: I MaYXIMUM | INCREASING | DECREASES
GATE comnm. CURRENT | CONTROL™ CUHRENT
/ VOLTAGE | FLOW . | VOLTAGE FLOW
SOURCE

Figure 2-4. Field Effect Transistor Operation ‘

BASIC OPERATICN OF DECIMAL

2.25.
COUNTER OR DECADE DIVIDER
2.26, INTRODUCTIOI*}. y bperationo[ the‘ decimal

‘counter circuit and the decade divider circuit is simi-
lar, The difference between the two.is in function.
_ Decimal counter circuits divide the inpot signal by 10
“and actunte the digital display tubes, whereas the
decade divider circuits are used to divide the mput

2-4
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Fipurs 2-4 thows
the schematiz srmbol and biasing for N channe’ and.

y e - Model 5245L
. "]"1:'1.": ‘.‘ L ‘,‘ T
signal or tl.e output of the intern.ll osuill'ltor into the
'"frequencies to be couhted or frequencies to prov ide

the various pate times, Throughout the foliowing dis-

cussion, circuits are referred to as™ counters' though
the description upplies egually to decide dividers.
Par :1|,mphs 2-25 through 2-28 cover generul operi-
tion of the counters with emphasis on counting lopic;
Paragraphs 2-30 through 2-32 discuss readout cir-
cuits; and * Paragraphs 2-73 throuph 2-86 di:uss
specific decimal counter assemblies .md the readout
assembly. e :

t

2.27, INPUT AND QUTPUT FROM BINARY. Figures I

-2-5Aand 2-5B showa (lip-flop connected for operation

as a binary cireuit (basic flip-flop operation is dis-
cussed in Paragraphs 2-15 and 2-16).  Puositive input:
pulses go to the bases of bhuth transistors and chuse
switching by cutting off the conducting Lransistor.
Negitive reset pulses go to the base of ‘onetransistor
and turn it on, Note the letter A" near one transis-

. tor and "A" (read as "A bar” or "not A") near the

other. ' The positive-going tr ansition at the collector
of theA transistor (while switehing from A conducting

" to A conducting) providca the mput to the next bnary

c1rLuit

o -ZB FIRCUIT ARRAI\GEMENT AND COUNT
. NOTATION.

Figure 2-5C is a blm.k diagram of a
E;i,vr:ic.ll four-bm.uy Jecimial counter.  Notice that the
output is applied to the D, D, :ind C transistors and

"thut the D output is .\pplied only to the C transistor.,”

E.lch input pulse produces u dilferent combination of -

conducting nnd cut-off stages; there are only 10 allow-
able .combinations and eich combinntion represents a
decimal digit. Declmal welghting is the decimal value
assigned, arbitrarily, to the output of a p.lir when the
plain-letter transistor is ccnducting

a. Decimal Count. Decimal welghting used in the
Model 5245L counter is shown in Figure 2-5C,

immediately .above each of the four binary: stages. .

The decimal weight each palr represents is present
only when. the plain-letter side (A, B, D, or C) ib
conducting; when the barred-letter sidt. (A B,

C) is conducting, - the decimal weight i zero. The
decimal count can be determined by adding the deci-
mal weighting of the four stages. For example, if the
A, B, D and C transistors are conducting, where A=1,
B=0 =4, C= 2, theoutput 45 1+ 0+ 44 2= T,

'b. Binary-coded Decl:.mls. In binary-coded deci-,
mal notation, the output is either 1-(when the plain-
letter transistor is conduéting)or 0{when the barred-
letter transistor is conducting). - In. binary-coded
decimal notation, the order of the blnnries ts given
s0 that binary-coded decimals can be written with the

 least significant digit to the right. Thus in the system

_used in the Model 5245L the blnary- -coded Jecimal

notation normally is given in the order DCBA. '{Coun-
ter binaries are shown in the ABDC order'on the
schematics and in Figure 2-5C to increase clarity in
showing signal flow.) For the decimal count of 'z\gsed
as anexample ih Paragraph a,withD=1,C=1,B% 0,

A= 1,the binary-coded-decimnl numberwould be 1101.

) . \
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2.29, SE.QUENCE Figure 2-6 chowe the counttng a\ . — -~ |
‘sequence for a typical decimal counter. Initially each - N : , a
binary is in the "0" (reset) state (decimal count = 0, A. BINARY CIRCUIT - IR ‘ o
NCBA = 0000), The following action takes place when . , , : Lo o
n scries of .nput pulses is npplied to the counter. , \‘ : C _B'Nﬁi".ﬁ !

.} . -

“a, The fi st pulse sw:tches A to the n state - — — - =
(DCBA 0001=0+0+0+1=1) : : ‘ i

"h, The second pulse switches A to the 0" state; ‘ \
the output'from A causes B to swttch to the "1" state o-
(DCBA=0010=0+0+2+0=2) 35y \' 1
ReseT )\ T
TURNS ON. &

AAN
VW

'uc. The third pulse, switches A to the e stnte |
(DCBA 0011 = 0+O+2+1-3) ‘

' aQl

d " The fourth pulse switches A to the "'0" state; the TR \
output from A switches B to the "0" state; the ocutput o ; M. Lo
from B switches both'D and C to the "1' state; the o \' T ' :
resulting signal frem Cis applied toBand D to return s lsv-" : —
B tothe "1" state and D tothe"0" state (DCBA = 0110), INPUT N - e,
‘Although D is connected to C, no switching vecurs at —_— ——); CUTS “OFF THE - t‘.ONDUCTING
C as a result of the final switching of D since C has ‘ CONDUCTING o TRANSISTOR

not [ully recovered from its recent switching, - - TRANSISTOR I AFTER RESET ‘

AR

AR
LAa g

e, The ftfth pulse switches A to the "1 state ‘ ‘ 3 \ = L i

‘DCBA 011 =0+2+2+1=5) B. EQUIVALENT BLOCK FOR BINARY CIRCUIT

t’ The sixth pulse swttchﬂs A to the "' state; the . oo A '
output from A switches B to the "0 state; the output o L R E : Sl
from B switches D to the "17 stnte (DCBA = 1100= . . v !
4+2+0+0 6). o . ‘ Cobl oUTPUT

g. The seventh puise switches A to the "1" state ' R , i
(DCBA_um 4+2+0+1-7) . S » o

‘5

h, The' eighth pulse swttchesA tothe "0" state; the I KN X o ;
output from A switches B to the "1” state (DCBA = et . o ; ,

1110=4+24+2+0=8), INPUT o

i. The ninth pulse swiiches A to the "I7 state ' L R I T
(DCBA=1111-4+2+2+1-9) . \ _ ,

j. The tenth pulse switches A to the "0" state; the L A R co
output from A switches B to the "0 state; the’ output o ST v :
from B switchés D tothe ""0" state; the output fram D ) ;o o
switches .C to the 0" state (DCBA 0000}, WhenC = C. COUNTER BLOCK DIAGRAM
becomes"0”, T produces an output pulse which serves - v . IR
asa carrypuleetu at‘oliow!ngdecimnl counter assem- ‘ L i

bly, The counter is now returned loits ong_,inalcount o BFD '\;E'GHT'NG 'IZXCTOH 2 Y

2-30, RESE[‘TING TO ZERO The reset pulse, B : '
(negative) is tipplted to the base of the "0" state tran- - : A .8 D c
sistors (A, B, D, C)in each binary circuit, [f the - ’ ' o ‘
"0 gtate transistor is conducting, the pulse has no _
‘effect; if the "0" state transistor 1s not conductiny, 1 - A .
the pulse turns it on. Thus the reset pulse easures . ' : : ouTPUT ' |
'that all four "0" state transistors are conducting. A X E f , ] ‘
Figure 2-7 indicates a decimzl counter azsembly re- . j" /
ceiving a reset pulse, ' The counter.is in the decimal ! JINPUT. L g -

14" state {DCBA 0110} and the reset pulse returns the ‘ ‘ FEED-AHEAD]. |
decimal counter assembly to the decimal "0 state ' e ol N
(DCBA 0000), Decade dividers can be reset us re- . _ o / ’
quired to any desired state, since reset inputs are - ' -
nvnilable at cach transistor, Note the difference be ;
tween a regular input pulse anda reset pulse: o regu- i
lar . input signal is positive, and causes a conducting
transistor to cat off; a reset pulse is negative, and o L o

cadses a cut-ot’f transistor to conduct, , ; ~ Figure 2-5, Basic Four Binary Counter -
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2-31, Waveforms shn:winég‘ time relationiships for the

, - icounter are given in Scction VII; remember that a

- ' the plain-lett\.red transistors (A, B, C, and D).

, connected isolatiun resistor. ‘

. ures 7-8, 7-11,

- driven binary. switches only when the input wave is
. goling. positive:

( iocle clippinb remov?s negatlve por-r

tion of input), /) .

2-32!' ELECTRICAL READOUT. A'four-line binary-
cpded-decimal butput i available from each decimal
counter assen'bly. A voltage’ representing the state
of each binary is taken from the collector of each of

A
"binary"9" is represented bya relntively pos!tive vuli-

.age on each line, and,a binary 0" s represented by
a relatively negative voltage on each line. Table 2-1
summarizes the ten allowable combinations which
represent the decimal digits "0 through '"8". To

. protect the binary circuit frus being affected by the

load,; eath output line includes a 100K ohm series-

Four-Line Code Truih Tabin

Ta,ble‘ 2-1,
N . Line Code ne[.,dtive state '
‘Digit. ’ 1 ,posmve stute.
P ‘D c . B A
0. 0 0 o 0
1 K 0. N 0 i
2 N 1 0
3 0 -0 1 1
"4 0 SN I R B
g 0 1 I 1
6 . 1 1 .0 0
g ‘1 1 0 I
.8 1 ] 1 I S L5
9 1 1. |, .t 1

i ) o e

2-33. DIGITAL DISPLAY.

A dibplay matrix, con=
" .iisting of eight neon input l.nnps and 18 photocunductive

~ elements is used to convert the binary- coded-"epre-

sentation to a digital, representation. / The display

_matrix Is shown in the Decimal Counter schemntics,

Figures 7- 9 T- 11 and.7- 14

2- 34 ‘As indicated in the schentitic dingmms, Fl[,-

and 7-14,
meral'in’ the disp!ay ir broug,ht through three series-

J NS connetted photocell cléments. A characteristic'of the
: photoce!i element isthat it is ahi;,h reslstanceelement '

'y i
i '

the circuit to each nu~- .

L S i Sec'ticm I
' L Paragraphs ‘“31t02 35

{several megohms) when dark and a relativ ely low re-
sistance element (less than 7000 ohms) when illumin-

-ated. Thus when the three photocell elements which

constitute a circuit path are illuminated, resistance
drops to about 20,000 ching and sufhcient current can
flow to light the displa.y digit, Nluminating elements
forthe photocells are neon lamys, one of which is zon-
nected in the rcollector circuit of each of the eight
transistors in the ‘counting circuit; the lamp lights
when the transistor conducts, As explalned in Para-
graph 2-30, a four-binary counting circuit has ten
states, ten combinations of conducting and nonconduct-
ing transistors, each combination corresponding to
one digit. - Thus there is a pattern of lighted lamps
for each digit. 'Assigning a binary weight.of 1 when

‘the plain-letter lamp (A, B, C, or D) lights, anda
weight of 0 when the bar lamp (1{

B, C, or D) lights,
‘the lamp pattern for any digit can be determined from
Table 2-1, Figure 7-8 shows the counting circuit with -
transistors D, C, B, A conducting. The lamps as-
sociated with these cireuits illuminate the phutocell
elements ln the circuit to the digii 0 disnlay.

i
v

‘ 2-'*5 The cireuit becluence requiréd to light a lamp

is discussed inthe following paragraphs. The sequence
discussed will have more nieaning ifttis remembered
1} that a much higher voltage is requiredto fire & neon
“imp than to maintatn illumination in the lamp (for the
lamps uzed in the Model 5245L. 70 volts for firing

~and ‘55 volts for maintaining tllumination), .1ntl 2) that

after application of the firing voltage the lamp cannot
fire immediately becuuse of the time, required for
lonizatton, Arrangement of the bipary lamp etrcuit

“used in the Model 5245L is indicated in Figure 2-88,

As will be diccussed later, diodes connected Lictween
the lamps make it possible for the circuit to store )

. previous count even though the binaries are bultching )
" ‘during the next counting: period,"

In decimal counter
assemblies which do pot have this storage feature, .
the display chnnges with each step the binaries take

in setting up- the circuit for a glven di[,it To clnrn‘y

certain aspects of the lamp circuit'seqn: ence, thehmp '
circuit will first be discussed as though there were no .
dindes between the two lamps of a htnar j, this circutt -
is shown in F;gure 2-BA, ¢ .

a; Lamp Cireuit without Dmdeb‘ '

(1) As ihdicated in Figure 2-BA- -1, the lamp .
, absncmted with the conducting lr.msxbtur is

RESET TO
ZERO
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, Figure 2-8 _ ' | \ '
! - ] . i ¥ “'... 4 | \w‘ ) \
o . ;\
. . 3 © A WITHOUT STORAGE ‘ A\
. , ' S S i ;‘._I'!'!". B I N ‘ bt a
v , o ' . . ‘ . ,I Lo ,l= . :\‘I“ b ' ‘ v ‘ o . o o . '\‘
' . RUNNING STATE WITH A .+ . '2.LAMPS CHANCE STATE, A
- TRANSISTOR A’ CONDAICT~ SRR s LAMP A FIRED,LAMP A -
ING, LAMP- A ‘FIRED,| ° | EXTINGUISHED. * - PR
. LAMP A EXTINGCISHED. oI - : o _
U -130V - SRR | |
; . S _
_ . 390K  INSUFFICIENT
) VOLTAGE TO ,
. FIRE 1.AMP A :
' ) oo ! }
=, . ./SBV : .
1 ' . “
. ‘ 1oV i
: oy a \ ‘4
56K "
‘ -lov !
L .{l '1' . I
1 . , .
.'?‘;f‘f‘ 1 |“‘l N I *
i - : -
‘I. / B i . ; \ . : ! .
i ' B, WITH STORAGE ) . :
‘ L STORME . . . . 2. TRANSFER! \BEGINS 3, TRANSFER COMPLETE
TRANSISTCR A CONDUCTING, CONDITIONS ‘DURNG CONDITIONS DURING
.| BUT LAMP A CANNOT FIRE} . s INITIAL PERIOD OF .. FINAL: PERIOD OF
- LAMP A ON, TRANSISTORA = = ; TRANSFER PULSE W TRANSFER PULSE
' NOT CONDUCTING, . [ : ;
i ' . H ! o i i ., i '
' ' ~130V , ‘ R - Jo "-i30v
1 S . MOMENTARY RISE ' | - . ' .
P A 390K - > A10N 350K .
'CANNOT " LAMP R ‘ “S‘ 8 O unTIL
CFIRE g gy REMANS 0N 5 1S | FRES | '
!‘ . ' + IONIZING g ' J ' Co
' /P A ‘ ..5 : N - [ :/,. ,0--\ :
555V (}Q A ge)ssv 82V (_ GO 55v- ;
\oF N o NS /" .
. . HIOY g
T Y- +18.5v * ‘ . - MAMn,
1oV — : TRANSFER _| -ilav X TRANSFER ____|
- L - PULSE
. : . | rorwaro Lse REVERSE (PULS
L ..+ BIAS v 2 :
S ; 55":.(comouc-) 56K .. -, 56K [OPEN) 356K
' -8y o +lgy—e{ ! -0V ,' {-;5\;,-.
il _ ..”i" ;‘lr ol " i ‘r,“ _ \
' . aOR p 4 A LG
. A - ‘}‘;\,«Anf‘? vy r! S, {;ﬂ,ﬁ;; A
oy 0] % TRANSFER PULSE +9V NOTE: LAMP VOLTAGES, TYP’, FIRES AT 70V AFTER IONIZATICN DROP ACROSS
o 35 MILLISECONDS || o\qy /) LAMP STABILIZES AT APPROXIMATELY E5V.
f N . . f ' o ‘
oo Figure 2-8. Lamp Control S
. ¥ 1 i ! ; N . | , P
! 2-8 -l ] t
. , “.' ' ) . r .‘:‘ \‘ . 1
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iighted the lnmp associnéd with thc noncon- '
'5 ‘ \ducting transistor is durk Typically, volt- -
ages will be as shcw'
- associated wita the d; 'rks Iamp is not conduct-
' Ing, no current is flgwing fn the'circuit of the
dark lamp, and vol‘mg,e aceross itis established
(a) by the circuit of the conducting lamyp and
its transistor, and {b) by the voltage on the
- collector of the non-conducting transistor.
' This voltage is not high ennugh to fire the dark

Iamp, ,

v
v

. (2) When the hina.ry shown in Figurez -BA chnm,cb L

- state, the voltage onthe collector of trausistor:
- A (now conducting) drops ta -10 volts, whilethe .
" . voltage on the ' collector of nonconducting,

transistor A'rises to +18 Yolts. Withtransis-

.tor A turned off, current through lamp A de- -
creases, and the voltage at the junction of the

Since the transistor .-

L ‘ .- C :Section I
i Paragraphs 2-36to 2 40

,.’"n" ;

two lamps rises. Since lamp A cannot fire until h

ionized, voltage will continue to rise until the
' 70‘-volt firlng level is reached; the junction will
- * reach approximately 73 volts during the foni~
zation period. After the dark lamp lires, the
voltage across ii v.abilizes at about 35 volts, -,
and since the voltage across the dther lampis
now reduced to 38 volts, the other lamp
extinguishes. ‘ !

{(3)' Circuit state after. lamp A hns fired is shr.)wn
in Figure 2-8A-2; it is the mlrrar image nf
that shown in Figu-'e 2- aA-l

i

[ I

b Lamp Circuit with Diodes. The stealy, or

storage, state of the lamp circuit is indicated in .

Fipure 2- BB-I. The diodes are' forwird- biased, !
effectively connecting the lamps inparallel and cl:imp-
fng them to nnproxlmaiely ~1.5 volts. One lamp is
conducting, the other'lamp is dark. Since both lamps
are clamped to ~1.5 volts, regardiess of the state of
the binary, therewill never he sufficient voltage across |,
the dark light to fire it and it will remain dark until
1) the diodes are reverse-biased and 2) there is con-
duction through the transistor in whose colleclor cir-
cuit theriamp is connected

(1) When the gate closes at:the completion of the -

" counting period (see Paragraph 2-95) a -20
volt transfer pulse (see Paragraph 2-99) is
applied to the binary diodes, reversesbiasing
théni. ~ With the diodes:reverse-biased, the

the circuit for each lamp is now completed
* through its associated transistor, -

(2) I the state of .the binary is the a.tme as
o that at the end of the previous counting period,; v
. the lamps '‘see’” the voltages required to.
. maintain them without change.. If, however,

' the digit is such that the binary state is -
changed, ‘the lamps change state. With the

. diodes reverbe-hiased circuit action is the

same as that described in subparagraph'a.
Condition of the circuit during the initial

" period of the transfer pulse when. voltage

across the dark’ lamp is increasing is indi- .
cated in - Figure 2-813-2; circuit condition

i

nfter the lamp h.lh nred is indicated in Fig~ ‘

B ure2 8B-3.

www.valuetronics.com

lamps:are disconnected from each other, and -

.
R muliipie period mensuremenls, Figure -2-90,

\

R Disnbling the Storage. When the function selector -
is set to MANUAL or the STORAGE switchon the rear
panei i{s in the off position, the storage’ ieature is
disabied Circuit nction is then described in sub-
paragrapha P . L, Vo

2-36.-
2-31, GENERAL.

a.. The hasic cnunter circuits ure nrrnnged to pra-
vide several functional modes of uperation,: Euch -
arrangement includes a main AND: gate with 1) =

" sigral input and 2) a control input, or. gitting signal.

Foilowing the maingate is a cascaded seriesof decimal:
countzrs which accumulate and display'the total’ num-
ber of pulses which pass through the rnnin gate, The
varfous modes of operation are discussed fn Para-
gnphs 2-36 through 2- 41

1

b Circuit sequence in the various modes of opera-
- tion is similar; pulses pass through the main gate to

- the dectmal counters for a predetermined time, are
- counted and displayed. . The difference between ar-
-rangements is in 1) the source of the pulses counted,
and 2) the source of thegating signal which establishes .
_the length of time during which the main gate is Open
" to pass pulses to the decimal countcrs. )
2-.38, TOTALIZING. ':In’ the mtnlizing mude (see
Figure 2-94), 'the gate flip-flop is controlled by the
FUNCTION switch when it is in'the MANUAL START
or MANUAL STOP positions. The decimal counters

. count the total number of input pulses applied while

.. the main gate is held open with the FUNCTION switch
in the MANUAL START position, Switching the FUNC-
* TION switch to the MANUAL STOP positioncloses the

- main gate and the number of pulses which eame through
the mafn gate while it was open are displayed. .

2:3%, FREQUENCY MEASUREMENT. The circuit
. the maln pate by the counter time base. The gate is
" opened for a controlled time, therefore the ascumu-
lated count represents the number of input cycles or
"pulses during this time;

. multiples, selectable with the front panel TIME BASE
switeh. The dec.mai point is automatically positioned

" and the readout is in kilohertz or-megahertz with the

uniis in line with ihe digital’ displny,,

o 2- 40 PERIOD MEASUREMENT, The nrrang,cment

shown in Figure 2-8C provides the meansf{or meas-
uring the period of the input signal,
+ signal is the time required for the completion of one

" ' cycle;the counter displays the time in seconds, milli-

seconds or, microseconds. - The peribd measurement
is obtained by making the dus ation of the gatingsignal -
. .equal to the period of the input signal, and counting a
train of pilses supplied bythe counter time base, The
‘displayed: count is the number of time-base pulses
whichoccur duringone period of the input signal, For

- input signal is divided bythe selected decade fnctor BO
thilt the- gating s:gnal is the selected multiple of one

b 2.9

usuc coum:a ruucnons. |

Controlled intervals are
from 10 secondsdown to 1 miciosecond. in decude sub- -

The period of a -

t

| arrangement shiown in Figure 2-0B permitscontrolof |

the

i

1
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Paragraphs 2 41 to 2- 46

gyt
0

ATOTALIZING '~ ,

S R o | }
 soty ——) ST oo
S N L e -
S C T START-STOP SKmL
o TRAWUAL SONTROL)
. . :| o e ) . -
. B.FREQUENCY" -
- '. S : Fn[u i ot | — } ‘
S SCRNIFT |-y C1TRL 0EK'S
- | TRIGRER.{ i ‘ :

START=STa# SiGmL

b
' i

Py
5

N 1~
oo o START-STOP SIGNAL
| f"l
i : FREQ S
TIIE. BOA'S:, b= SCHNITT b—on Lol 3| ' OEK'S
SE| T inkeER[ | SMECTTL

", of one cyele (or dec.u!e multiple o[ one cycle) of the

. 2-42. STANDARD FREQUENCY OUTPUTS. Multi-- L
" plier and- B

: ﬁrrnm_.,ement shown in Figatre 2-17, Note that the first

. 2-44. TIM! SEQU!NC!.‘
. ular sequence. TQe pulses which control these oper- -

: (Para[,raph 2-18) which genernte these pulses,

- Model bZ45L

perlod The decim'u point is poaitinned to give the ,  4
'\ readout in’seconds, milliseconds or microseconds for ' b
a single peviod of the inbut sig!'nal

B

2~ 41. RATIO MEASUREMENT " AB’ shown In Figure'
2-9E, the frequency ratio of two inputs can be meas- -
ured hya cireuit prrangement similar tothat used for °
pertod mgasurement One’ input signnl is applied to
the main jate while the. gating signal is made equal to
the periw! (or decade mumple of the period} of the
other signal, The displayed count represents the num-
ber of cyclés of one input which oceur duripg the period

other lnput" f A

decade divider circuits connected to the
~internal 1MHz oscillator prmide output frequencies .
from 10MHz to 0.1 Hz (in lecade steps) using the
arrangement shawn in Figure 2- 10

1 1

2- 43 SCALBR OPERATION 'An input chn be scaled
by a factor frﬁm 10 to 109 (in decads steps) vsing the

two 'divisions hre done by the’ H[,h-bpeed decimal |
counters which in this case Iunctlf;n asdecude divlders 3

2-45. .IGBNERAL Follawing a counter measurement
there are severnl\operntions which oceur in a-partic-

_ations and their time relation to eachother are shown
in Figure 2-1"., The trailing edge of the gating pulse
. (end of count) tripgers the one-shot multivibrators -

e || [0 C :
[ 4 N
?ﬁ'f@'c'g ﬁﬁg P 246, TRANSFER., The trnnsfcr multlvibrntor is
iy ; I o triggered at the end of the wating signal, and it pro- .
- ; : . . J . C | . duces a 35-millisecond pulse. The transfer pulse is
o [ : o) applied to the decimal ounters to transfer the new
i i Ly ‘ -
L 1 M c star 5,[9’ SiEuAL , " "count to the display. ‘1“‘[’ a measurement function
I > L C the count is stored in the storage binaries until the
. ] : ' ‘ —1 Vo] 2 transfer pulse allows the new,count to be displayed.
. P 3 : ' | i .
> i we || e . 3
Tin somiry | CBILL o) pons | |
I mse || | TeiceEn R |
. . o o ‘ :L . : f '
' © 7 |E.RATIO " S . vio ot
T o : . |1 : KUty )
IR 2 g | ' . T Wit |
T — P contt ~ ' T 05t : e ot v
INPUT C o . - ‘ 08 TRIGGER S A5
' ‘ S START-ST0P SISHAL . ‘ — L
h . L }. - . ‘f ' i | ! v l____. 'S Y : oy
L _ ! . _ : ‘ T [lOOge 0 Q.1CPS i
HIGHER | 1 ) /| , \ -
FRES—] AwP SCRMITT ConTROL : f
| WA > N L 13 ey B o \
I f 'I. .' 1 ot . . !
- ™ _ D 4. ' !
A ' L " o g ‘ CoN /
- Figure .2'9'. ‘Basic Counter Functions } Figure 2-10. Standard Fregquercy Qutputs
‘ \ J

. 2-10
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/

_ The sdmple-mte multivib-
rator is triggered at the leading edge of the 'transfer

'/ pulse; it produces a pulse which may be varied from
- /- 55 milliseconds to 5:seconds with the front panel

. of the sampie rate pulseand lasts until 55 milliseconds °
after the-end of the sample-rate pulse, The holdoff
- pulse disables the gate flir -flop to prevent retrigger- |

n‘/.'

SAMPLE, RATE control., The trailing edge of the

sample rate pulse isdifferentiated tooperate the reset’

amplifier. The reset pulse resets the:decimal coun-
ters and low—[requency decade dividers., _ '

2-48. HOLDOFP The holdoﬂ‘ multivibrator pro- f
duces an output pulse which starts at the leading edge -

" ing untfil the ﬁample rate multivibrator timing capac-

-itorhas comple

recharging. A sync pulse from tlie

- gate control cifwuit (collector of Q1 through C10 or

.

when In TIME INTERVAL from the start line through
CRT and Cl].)l Fives the holdofl‘ pulse a precise length

X R

. [
SAMPLE RATE MV fe-55MS TO 5SE

=

o ;_._1 C! '
GATE'FF | —r i ' f_
o I b i 'H" <) '
I ] i "
1 ! |
!J ‘ f |\ i 'l i '
TRANSFER MV * - 35MS |- i
- .} 3 o
. ; IR S EE TR E )
) W ! VARIABLE !
o c
N
[
'
b
]

]
]
i . }
. HOLDOFF My —_ S |
‘ = I e L
] ] ) ) 1
v o ] o , )
‘RESET SO R :
/ RESET — e :
} ‘e by - '
o o b 1 . )
GATE LIGHT b L !_
| S A b
. : o i : : b
. 1 | ). ’
IS_EC DDA QUTAUT . [k . ¢ ! =
' ‘ HisECl o o

. BOMS

SET COUNTER CONTROLS TO!
. FREQUENCY, 1 SEC GATE, MAX. SAMPLE RATE

'}
' il

'

- Figure 2-12. Time Sequence '

T . . !
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/ | - ) o Figuré'2-11. Scaler Operation o

' j2+47. SAMPLE RATE. -

. Flgure 7-2).

" tails,

and prevenss the gate flipf -flop from being triygered
prematurely. During the ﬁllght ‘delay between the end
of the yating pulse and the start of the holdolf pulse, '
the gate flip-flop is disabled by an {nhibit signal from
the transfer multlvibrator..

2‘-49. OVERAI.I. COUI\‘TER OPERATIIDN.

2-50. The entire counter is shown in a logic block -
diagram in Figure 2-13. The front-panel FUNCTION
switch applies a control voltage to selected AND gates
in. the function control assembly {A21) to arrange
circuits for each counter function {see tabulation in
The front-panel TIME BASE switch
arranges the decade dividers (A23-A34) into two
groups using pate circults in the time-base control
assembly (A35); the first group produces decade
division of the «seillator (A26) output, and the second

. group produces decade division of. the counter input .
* during multiplied period measurements.
1. Iof inter-connections between circuit modules (ussem-
blles) refer to the overall diag,ram Figure 7-2.

For details

2-51. INPUT SWITCH ASSEMBLY Al

2- 52 The input switch nssemhly, desipnated SENSI-
TIVITY (VOLTS RMS) on {ront panel, is a [ive-position
switch (CHECK, 10 -1, .1, ond PLUG-IN}., Refer to
the schematic diagmm, Figure 7-3, for circuit de-

Switch functions are listed below. :

n. Provides threeattenuatlnn steps(Xl KIO X100)

- for signal’ applied to the SIGNAL INPUT ..onnector.

“The attenuator output is connected to the input ampli-
fler A19, !

i
b, Connects mltput of plug-in unit to input ampli-
fier A19 wher_l sw[ltched to PLUG IN positiun,

f

c. . Produces g'ate controlsl 2, 3,5, 6 and 27 by
combining swltched -15. volts from A3 (FUNCTION
switch); distinguishes between CHECK and not CHECK
po»ltions.

d ‘Combiﬁes switched -15 voits from A3 to contri-
bute to generation of gate controls 4, 21, 22, 23, 24,

25, 26, 21, 28, and 29; distinguishes between CHECK

and not PHECK positions. Switching for these pgate
controls is finished in A2 (TIME BASE swltch)

2-11
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N I St IEETIRRE ‘ o ol “[f 0 }r ) A
. 1’ P .:f”_" ke " - r', M f'_ 'l s A !]‘ .
5 . e . R

N i’“‘('\"“ L ;' B 1’* i1, , Section I
5 RSN o _ Syt AR sy LT Pn;agr‘p.phs - 53 to 2-59
e Switches +170 v.rolte ap first 'step in generating , ;“ a Pmches ga.te controls. 7 throu h 13 by switch- _' s
o lamp ' control. voltages (distiuguishes between CHECK ' i ing &5 volts n'om power supply ],;ri S TLI
“ﬁndnot-CliECK poeitions). Further ewitchlng is done - ' ' . . .. o ‘;. vk

by Aa'r ﬁnal swltchlng by A2 B 3].‘, :,'} [ ' o i V";bi pontributes to generatlonut gaTe cnntrolall ru " '

‘;:; u ; ‘M,, ‘_’_) R . v . ‘E,(‘.““--‘”l ﬁmlltnru‘u--. o ) 's"f-(k.‘ , 'L/‘ I'r o
! l;,z-ss" The level control deeignated -LEVEL+ on the, S W i y S ST
front ‘panel ndjusts 'the dc input trigger level from . 1/ [
O, 3 v‘tﬁte de {o +0. lg volis dc.” Refer to schematic. - c. Contributes to generntion; of ecimal point;alnd e
dia ram ‘Figur= 7-3 ‘and. /-4 for circuit detalls measurement units controls from s itched +170Fvn ts
e 2 from'Al (SENSITIVITY switch). - . i »tx ,
“'Thig control allows the trigger level for input signals‘ o K AR I EAE 5i
;to be adjusted abovs.or belaw ground potential, The.; o f’ ' KN ST |
d Froduces start and elop lnput voltages (-lbvolts)

'-izﬁlevel ‘control range is increared to +3 voits dc ‘when

‘ :the input sensltlvity ‘switchis set at, 1 volt'rme, .md, to gale flip-flop in the gate conitrol assembly (pinsi 13

18 increased to +30 volts dc for the 10 volt rms 5et’ing, , ; @and i4 of A23) when_ switched tD M“\NUAL ST‘}RT ol ? ( !
, ;V;The ma.ximum ‘counterclockwise position, (PRESET) S MANLM' STOP A ’ SR , f’ [‘ ‘,r ..
! "cloges a switch ‘Which® automatically sets the trigger ™ ‘. . s R ;-a" SR e ! "' ’
i level at ground pntentlel for all nttenuntor posmans. Cy N Shorts sample-r e trigger pulse to grnundjznt R
N ) A N phxé; of A23 when switvhed to either i ANUA].: "»"I‘ART : ,\

‘ S S Ao o or, MANUAL STOP, " | Thiss nhibits. )peratiun of r L
2. 54 fTIME‘ BASF’ SWI'I‘CH ASSEMBLY A2 .. 'sample rate and holdnff\mu'iuvibrators “thexery hr -” ‘
e YR T : ! "*’ S :ventingtheruset amplifiehr in operitng in \IAN"JAL b
2 55., The time-base switch’ assemhly (deeig‘nated ~ functions.; Tiis ar: Jangeraent n.llowuhe fmu.mulathﬁ ".!. l”.;;
: -TIME BASE on froal panel) is a' 10-position, switt:h"L - /of couits in the DCA's \ovur several, gato‘ opeql"urs N f'l b
} b \

“/(EXT, 10s, 15, . 15, 10ms, 1ms,  1ms, 1008, 145, /1p8). . during, 'MANUAL; operat d,' Réset/lg still possible’ ./l -
Refer to the sche atic diagram, Figure 7-4, for cir- ’s‘ . 'in the MANUAL fup { use’ o,q he|RESET ush[.'
i chlfunctions are listed belnw. SN button rmthe frgnt ehr V BRI /If[ h ( h W;/_ ,"_' ‘ ‘-,
“| .I } | .{‘.~ i _‘; el ,| " ‘J‘ ‘,‘F “ ) :_L__ :',‘..'w."‘ i ‘ ‘ T ,II,' { { t: ' It ,, H..-‘\ F'
'a Produces ga.te controls 4, 21 22 23 24 25 26,1 _' R & opens thetransfpnl.ptt N linebe*fween ﬂ?e sﬁ*og.ﬁ ok i
27, 28 and; 28 hsing swtt ched’-lﬁ VORB trorn Al ’AGE switclion the rear pi .‘l.nd ;he cin a]couhters " S ‘

(seusrrwrrv swlteh).. ) ,-.‘

; U 'STGP. This prevente 'd Pplay smrage ope*atiun. '}- )

J"l . b lj'.'!A

. b. Producee alldeclmalpolntcontrolvoltnges using J! R -? W 't‘-a{l‘---?‘-.i! S i w ' !
switched’ +1%70 volte:!rom A3} (FUNCTION Bwitch) Lo g‘ Opens inhibit-signal nne between thf; DIGITAL *_ f
Decimal. point control voltages are connected to, nppro- cap m:connen connector ‘on tiie ‘rear panel and pin 12
prlate input terminals en dec.mnl point aesegnbly AB,. of A23 when switched to either 'MANUAL: START or 7 : ;', o
N PRI S BTN ", ':_,-MANUAL STOP, |’ This prevents undesired trlggering/ -ﬂ!,’

A .Produces all measurement units x.onlfrol Mlt;ges ‘ of the - holdoff mu_ltivlbrator which. eould inhibit the
uking switched +170 volts from A3, Measurement unit gate flip-ilop "‘,- IERRRE R LY
control . valtages are connected to appruprlate lnput MY bt i e ‘ X
terminzle on mensurement unlts assembly A9 J h. Generates reset pulses by moment.arily supply- o

- Pt ::. Y -, N ;,‘ ‘ Y ,ing »15 volts' while switch is between detent positions..

. This resets, all- counter circuits if function:selection * - .
, 15 changed ‘during a ,measurement . operation.‘ Reset
noutput 'is ‘connected to manual reset input of sa.mpling

'_ centrol assembly (p‘.n 9 of -\23) " _

'
. : ;.. . [
KRR . ; o (TR P

=15 voltswhile switch isbetween detent positions, Tnis

resets, all counter circuits if time-base selecticn is _j
‘changed during a measuremenl operation, 'Reset: out- -
'put 15 -connected to manual reset; lnput of sampling s ,1’ ST e

wo bl J I R

P
. confrol’ assep)bly.(pinjsl'of A23),. ST B R A S RO VoL
v . '; .-;‘-,,>w“ b . h . ) i . L o .I"'. 4

R PN
a .
! Y

e Connects time-base selected IrcqueﬂcyfromA?l o _'2 53 MODE SWITCH ASSEMBLY Ad:. 5'{"., L ';. S
* (function control assemhly) to EXT: eonnector on front ' - ;]
.panel ‘when switch is not in EXT' position. Disconnects |  2- 59 The mode Bwitch aesembly (designated MODE

i selected [requency fram EXT! connector when switch .-, .on, rear panel) Is'a three-position switch (EXT. STD
'i . - B : FREQ 1 MHz, INT STD’ FREQ, SCALER) \Reier to.; i ‘.':

; , FO .i:' .| the echematio diagra.m, Figure 7-6;" for, clrcpﬁt de- ,
. ‘1!;" BT ,,taus."Switch functions are listed belcrw:' : .
i‘f‘ _,_I‘"""’.) o ‘ ;‘:.-‘. s.-i‘ ‘ ".‘ L 4"’ : F ol TR "‘l_ k"_ o
N "." "r [ ! . ot i ' Vo !
_ i : W Cennects external 1- MHz siandard to tri ger- SR
:,2—57 The function switch :assembly (deelgnated 3. g g
'FUNCTION on the front’penel) ts a' 10-po-ition'switch - ;irgu;tﬁ;{qﬁepg;&;ﬂlzﬁ:‘l:: sembly, (AZG) when in EXT !
+/(MANUAL 'STOP; MANUAL: START;, FUEQUENCY; /', SED FI b .P O S
" PERIOD AVERAGE for 1,710, 100, 1K, 10K; and 10UK,, " ", (" A PR SRRV

-} ‘periods; and, RE‘WUI‘E OR "“M‘:‘I L‘NT)., ‘Refer. to the! j ‘ '. i b. onnec;e output oI internal esculator to frigger-'
/" schematic’ dia.grmn e Fxguré '1-5 for cu-cuit det';uls. circuit of oscillator assemblywhen in lN'I' STD FREQ

'Switph Iujnetionsere listed below. o i posltion" u. o f: SR RS
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A ScctlonII/J S
B E‘ Paragraphs 2"60 to 2'68 R Cy [

i 'l
P{s e c. With AS, connects output of llrst or second dect-‘
S mnl counter(Aw or 'Al7)to. tri[gger-clrcuit o[ oscillo-,
trSr $ssembly when in S!..A/.ER position. :
n'l,é'fi“"ifl‘. it S
: A
_ ,‘i‘ L d Provi 13 AC' grcfund through bypass capacltor
Lot F| for signals not' selected as input for trlgger circuit '
et osclllator nssembly, -

S el cob SRS

. “'.'!‘ A Nl '_’. ‘:I oo : .Jf ..‘:‘ .

. ’\i
,l ‘

N
1o

[T

OUTPUT swrrcn ASSEMBLY A5,

’
'

2 so.‘

l|r‘|

L 2 61.. The output swltch assernbly (designated OUT-

©... . PUTon rear panel) inciudes an amplifier stage and a
./ nine-position switch{.1 Hz thru 10 MHz and 109 thru

41710 10 in decade steps). | Clrcult details are shown in the

R schematic, . diagram, Figure T8, Swltch functlons g
el f‘;,are listed below: G S .

i

I a.,' Provides, stnndnrd frequency elgnals at OUTPUT
ot connector fzom counter tinle base if MODE switch is
g , ‘nct ' set to SCALER/ 1[px‘mltinn Normally provides all, -
i1, freqiencies from . ] l}z to 10 MHz in decade steps but -
) 4_ .+ frequencies of 100; ‘and below are interrupted when
T counter 18- reset, {m avntlnb;lity of frequencies of
‘1 kHz ‘and Jbelow‘ Hepends: on setting of FUNCTION
Jswikehe /0 / SR

i oy Cor

Pt i !

t"'|'

‘to 199 -(in decidg /steps
R whe
L switch is set to MANUAL START. o |

' ,' c. Ampllfles selected output for all selectlons (ex-
cept standard’ I;equencles of 1 MHz and 10 MHz and '

scaler ratio of/10and 100; amplifier is disabled by+13
volt bias suppli}ed when these outb its are selected)

T - " "I Il b

Wyt T
LYy ;. A
X Voo b .

2-62..

A ;REGULATOR ASSEMBLY AT,
[ " i ‘p‘
/" '2-63.. GENERAL. : Several supplles are Included in
the 5245L. {Thelr characteristics are tabulated in
Table 2.2, :

s l ' l i
e -  Note -
o o In the following discussion complete -efer-

Do ' encedesignations are used to identify compo- '

./ . ."nents,  This is to prevent confusion between
' /' referencedésignations of power~supply com~ .

ca ol .ponentslocatedonthechassis and components
* . < <1, located on the rectifier assembly. {A6) and .
se e regulator assembly (A7). For ‘example, "R1" |
| . would ‘refer to a component located on the
© /i chagsis, while "ATR1" would refer to a com-
R ponent - located on, the' ‘régulator assembly.
. Complete ; deslgnat.ons are used when con- -
oo L fusion might exist between chassis compo-— :
R nente a.nd circult-board components. , o

'.7“.‘,”-:__“, i S e

www.valuetronics.com

! ! N )

MODE, swuch is set'to SCALER and. FUNCTION ;

, either 11.r~ or 230- volt AC poweris connected through |
"an LG filtor (C5A, C5B, L1, L2), fuse F1 and front-, .

" for A15-volt operation, Moving the slide switeh tothe = . °

- series for 230-volt operation. Transformer T1 supL '
[ .'plies power for continuous’ operation of the' crysta.} .
‘pven~heater control circuits; note that turning off the
.- counter does pot turn off the powerto the crystal oven, . '
‘., Fan motor Bl s connected across a shgle prlmary &
-/ winding; T2 functiona as an nutotransforrner to supply -
- [ g : " 115-yolts' to Bl when the instrument 1S, connected for -
FE o, Provides BC llng o{ lnput slg'nals byfactor of 10 -
‘at the OUTPUT .connector - .

* the regulated output to ATQ2 which amplifies and
,Inverts variations in the ‘sample,
controls driver ATQ1 which in turn controls regulator
l/[l e P Potentiometer ATR5 permits adjustment of the
polER SUPPLY: RECTIFIER ASSEMBLYAB*& '

- 2-66. REGULATOR OPERATION;
- be traced as-follows: Suppose the output voltage tends ..

’ justing ATQ2 blas.

. duction (A7Ql emitter and Q2 base voltage go negatlve),

'~ 2-68.

-. output voltages (x;elatlve to ground) are +170 volts and -

. L3-C6, regulated by Q2, and further filtered by ATC2,

the ATQ2 base to goina positive direction resulting . -

output. voltage to ~15 voltn.

2-67. OTHER REGULATOR COMPONENTS, Break- ',
- down diode ATCR1 ‘provides a 6.8-volt referenceto
the emitter of ATQ2.

"+170 volts and -130 volts.: Each rectifier cireuit pro-

B ; 't :

A0t Model 54BL

RN

Table 2-2. Power Supplies ' o Y

Supply ,'{ Regulated ' Rernhrlts_ .
. “iG'y . 'Yes Serics reg

+13 v . Yec! ' ‘Serlee reg -
+20v, [ 'Yes Series reg,

-130 v: No -150 v ref to +20 v
\i‘vzov,. ' No V+150vre£to +20v

2-64, pnmmv POWER, " As shown In Figuré 7-7 / SN

panel power switch S3B (part of SAMPLE RATE con-
trol) to the primary of power transformer T1 and T2.
Movlng slide switch 54 on the rear panel to the left
exposes "115" and connects the primaries in paralle% .

rlght exposes 230" and connects the primaries i

230-volt operation. Cen R L ey X
2-65.. MINUS 16~ VOLT SUPPLY. The rcgulatmi -15
volt supply consists of a Iull-wave rectifier (AGCR1

through A6CR4) whose output is smoothed by filter \
The A'?R4 A'TR5, A'TRS divider supplles a sample of ’

The 'ATQ2 output

regulated ‘output volt:tge by providing 2 -means.of ad-

OIperation; may .
to shift toward -14 volts. This causes the voltage at

in a decrease of conduction and a negative swing in '
A7Q2 collector voltage; driver ATQL increases con- <

regulator Q2 increases conductlon and returns the -

!
!

The ATR1-ATC1 network pro-
vides phase correction for stabilityduring transients, .

-130 VOLT AND +1170. VOLT SUPPLIES. Two :
conventional full-wave rectifiers supply unregulated

Vides a 150-volt output. {filtered by’ C7 and C8), but
the circuits are referenced to +20 volts so the actual .

Pt




i -130 volts. nNote that the 130 volt suppiyis the scurce ‘

\
w
I

.

1

‘9ten
i '.4413—\'01 t su pply (QB, Mqa anu A?Q«i, see schematic
.{'Figure 7-7) is similar to. the -15 volt supply des-

The only cignificant dif- .

. for - ghunt repulator ‘ATCR2 which provides ~56 voltr—-
“to the -15 volt regulator clrcult - o

13. gr "o n.rn 1 30LATOT 'r l:nnnl rn‘r

kA
[ ¥ 1Y

(.ribed in: Paragraph' 2-65,
‘ference i5 that the/negative leg is.grounded while the
posittve leg provldes the, regulated output, The +20

.+ volt'supplyls obtalned by adding a 7volt pource to the .

3‘

i

) Control is s‘upplied either from the TIME BASE switch

+13 voit supply. The, 7 volt regulator consists of Q4

" and 'A7Q5, both' acting as emitter followers. A 7volt

“zener -diode, anda hias adjustment circuit provide the o

! 'i

reference Joltage ,lur this bapplyu :
. ’ . } o . . i [ .
! I R ," . ” i K ST
'2-70. ,DE‘CIMAL POINT ASSEMBLY AB oo

J

- 271 ‘NPUT. » The decimal point” asscmbly ‘holds

tr __‘\"‘ |
: , A

o ' scetionll

Pnragrnphs 2. 60 to 2- 82

the conducting transistor, For cxnmple, if the binary

{5 in the "1” state (Q1 cut off, Q2 conducting), CRY is

“reversed binsed by approximately 30 volts while CR10

. is slightly forward biased, :The nbxt input pulse is

L\nnn nf pondy Mimr tranaiator .

cfare otoercd tothe

thl.s fe{viye au.l:l [T L 34

Q2. Note the inclusion of clipper diodes CRI3 and

CR16 through CR18; they permit only positive pulses
to be deliversd to the input base of each transistor,

. In Al15 only, CR13 also. functions ns the main’ signal

1 eig)ut naon lamps which are located to the left of each . '

di;,ital dl’splay tube on the front panel,
designateu 0 *hrough:‘? from right toleit as seen look-
ing at the front;xmel The decimal point control signal

v consists of +10 volts applied tothedesired lamp input.

T

B 'DIGITAL RECORDER cpnnector.‘ For cireuit details

1

4

_rear panel‘ o

or the lowor_ BEMO’I‘E CONTROL connector on the
; ,:.n‘.‘ U

decimal point control signal from decimal form to
~ binary-coded decimal (BCD) form which is supplied'
T to tl‘e DIGITAL RECQRDER connector on the rear’
pa.nel As an emmple, suppose decimal - pomt 5.8
lighted; a _positive signal passes. the OR pgates and
* limiters ‘to the A, B, and Cioutput lines, thus pro~
vidlng a 0111 . (in the” order DCBA) output to the’

refer to the schematlc diagram, Figure .7-8,
e
2 73 MEASUREMENT UN'ITS ASSEMBLY AB,

2 74, INPUT The measurement units ‘assembly
holds six neon’'lamps which are located on the front

v )

2-73 OUTPUT "A group ot' OR gates converts the

T

panel at the right end of tne counter display. anpsi .
-+ aredesignated MC, KC, SEC, mS, 1S, and *(asterisk). .

- A8 with the decimal polnt assembly, the measurement
“units control signal consists of +170 volis applied to
© the 'dasired lamp’input, Control' is - supplied either -
from'the TIME-BASE switch or the lower. REMOTE
;CONTROL.connector on the rear panel . '

2 75, OU’I'PUT “A group ot OR gntes converts the ‘

' measurement units contrel slgnal from decimal form

* to BCD form, just as is done in the decimal point as-"

.sembly. The digitwhich is printed for each measure-

“yment unit is given in a table along with the schematic

diagrdm, Figure 7-8,

o urement units symbol can be printed directly. !

)

'2-76, 800 kiz DECIMAL COUNTER R

2 77 The declmal counte.t is ahown mblock dmbram

*form in Figure 2-14A, . The input’circuit ‘to binary A
“includes steering diodes CR9 through CR12, 'These

" diodes | gnte the input pulso so that it is npplied orly to:

/ .
n

www.valuetronics.com

Print wheels are available for
Hewlett-Packard recorders sothat the correct meas-

- ASSEMELIES AI"‘-A15 S "! '

b

. : 1
Lamps are” - | Electrical’ rendout :

gate, Operaticn of the basic clreuits is discussed in

the paragraphs listed in Table 2-3, Circuit detials

nro biven in the schemntic diobram Fil,ure 7-8,

n Tablez 3 Basic Operntion Summnry or '
: © .Four-Binary 'Counter '

Lo Area “:Paragraph Refercnee

- Binary circuit and ‘ 2-20 Ihroubh 2-20
. counting logie - .
: Rpsetting, R 2 .30 ,
- 2-33 through 2-35
- 2-70
2-8

" Digitsi display ' -
. Pecimal point .~ ' ¢

~

Clipper diodes' "

2 78 5 MHz. DEC!MAL COJNTER ASSEMBLY Alﬁ
219, The5MHz decimal counter operatcs fn 2 man-

2.32 "I‘ ;..',t.l '

ner similar; to the low frequency counter deseribed in |

Paragraph, 2-76. "The circuits have been modified by
the use of: 8} high frequency transistors, b) reduced
ime constnnts inthe !nterstage coupling network' and
¢) steering diodes.’ The input circuit to binary A in-
cludes steering diodes CRY,. CRI0, CR20, and CR21,

- ..onlytothe cenducting transistor. For example, If the

!

- gate For example, the [irst input pulse is passed by |

" These'diodes gate the input pulse g0 that it is applied

2

' binary is In the "1 state (Q1 cut bff, Q2 conducting), '

CRO is reversed blased by approxtmately 30 wvolts

while CR10 is slightly forward biased. The next input

pulse is therelore steered tothe base of the conducting -
' transistor Q2. (See Figure T-11, ) :

N

2- 30 50 MHz DECIMAL COUNTER ASSEMBLY A17 '

2- Bl.

GENERAL The 50 MHz decimnl counter as-

.~ sembly ls shown in Fig:xrc 2-16." Operation of basic -
' t.ircuits i1sdiscussed inthe P.mtgraphs listed inTable

2-3..
gnm, Figure 7-—13

2-82. GATED INPUT. Five AND gates route the in-
_put signal tothe proper transistor base for ench count:
. .‘feedback is not used. Each of these gates is labeled

to indicate the results of an input pulse.passed by that

- gate A (diode gate A is forward biased by the negative

‘collector voltage of tranststor A) This negative pulse

" turns off transistor A which turns on transistor A,

In the same way g,ate A passes thé second pulse turn-

. . ing on transistor A. On counts 2, 4, 6, B, and 0 (1)
‘the input pulse passed by fate A is ampli[.ed and' ap~
-plied to the inputs.of gates B, B, and C. Gate'B con-

ducts when both an input pulse is present and transistor

' B is pot’ conducting. (this occurs oh counts 2 and 8). .
Gate B conducts when both an input pulse is present -

‘:md transistors B and

C are both turned off (this

i B ' . S . .
i ! . '

2-15

* Circuit details are gwen in the bchem.ltic dia-

£ -



Section II . g

Model 5245L

Figure 2-14 . .
H
DISPLAY CIRCUITS '
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‘ Figure 2-14. Decimal Counter and Decade Divider Block Diagram
2-16 | '
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* . Model 5245L ‘ - ; ) ' - .Section II .

Figure 2-15 . °

a [oeomac| 0 countersTATE | Ll con
. | COUNT | (] conoucTion) SRR Rt ‘4 LINE CO[:)E‘

¥

A | © " weeHTNé . - | D & B A

ololo|o

I,

===

.
o
Q

_ﬂ
o)

Figure 2-15, 5dMHz Counting Sequence

o

2-17 -
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Sec‘ion II.- | . ‘f‘
P'lr.xbraphs 2 33 to 2~ 90 : ; :

! !

occurs on countr-'. 6 and 0). Gate C conduets' when an

input pulse ts present and tr.msistors B and C are

hoth turned off (count 4), _ l‘

1

2-83. OUTPUT. « 'The cominon emitter mﬁpli[ier in-

verts the output and provides the voltage galn nee-

'éss_nry to drive the 5 MHz counter assembly. '

2-84, 50 MHZ READOUT ASSEMBLY AlB

2- 85 GENERAL, The 50 MHz readoulassembly (AIB) ‘

receives the binary-coded decimni outpat from the
50 MHzdecimal counter Al7} it provides both front-
panel digit'u -display and ampli[ied binary-coded-
,decimal signals, Circuit details are, shown in the
-schematic diagram, Fip;ure T-14, ‘

12-86. AMPLIFIERS. Transistors Ql throul,h QB nre
arranged in four pairs (nmpli[iers A/ B, D, and C).
Each amplifier pair controls a pair ol‘ neon lamps in

the display matrix (for detniled discussion of digital

displ'v.,r see Pnrabraphs 2-33 throul,h 2 35.,

2-87. 'AMPLIFIER OPERATION. As an sxample of

ampliﬁer operation, suppose that the A input became

“relatively negative, cquivalent to binary "'0", conduc-
tion threuph Q1 would decrease, resulting in a rela-

tively nepative voltage at the Q1 emitter and a rela- .

tively positive voltage at the QI collector, thus per-

‘mitting the A neon lamp to light; the output of Q1,

coupled to Q2 by way of emitter resistor R22 and

voltage divider R20-R21, results in conduction of Q2,

- positive A output,

‘the A output,
* a relatively positive input {binary "1} and results in
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the Q2 collector voltage therefore becomes relallvély

nepative, reprcsentlng binary 0", and is supplied as

- Operation is reversed upon receipt of

lighting of the A neon lamp and supplying a relatively
representing binary "1". The B
amplifier (Q3-Q4), the D amplifier {Q5-Q6), und the
C amplifier (Q7-QB) operate in i similsr manner.

-
1

‘2 BB INPUT AMPLIFIER‘ASSEMBLY A19-A20.

2-89. Diodes CR2, CR6, CR4, and CR’ir together with
current source reslstors R25 and R26 provides two
low voltage sources that functiontogeti er with limiling
diodes CR1and CR3 to provide protection while main-
taining 1 megohm ‘input resistance up to 2,8 volts
peak ta-peak (same voltage as the 4cn diodes), Since
the input resistance of the limiting diodes in parallel

with the temperature matched field effect transistor

(FET) pair is much greater than 1 megohm, the input
resistance is determ‘ined by the resibtors in the

. attenuator Ai

2-980, The, LEVEL control supplies a volta[.,e to the

second input without a gain change, Transistors Q2A

and Q3 are a standard feedback palr used in differ-
ential operation with feedback pair Q2B and Qi. The

~'feedback provides small loading onthe source follow-
. ers, wide bandwidth, and stable gain. The second
differential pair provides gain with temperature sta-

bility and is a current source to' drive the twisted pair
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cable leading to the trigger on the function. ctmtrof :

assembly AZ1. The loaded twisted cable optimizes

' voltage gain, minimizes capacity effects, and isolates
.signal ground current,
detatls. ' o

See Figure 7-17 for circuit
2-9], FUNCTION CONTROL ASSEMBLY: A21. .

2-62, GENERAL, The function control assembly,
Figure 2-17, switches the counter logic circults to

© perform the various counting functions. The signal

which is counted by the decimal counting assemblies
is switched tothe high frequency trigger by one of the

’ input gates; 1, 2, 4, or 6. The resuiting pulses are

t

il

Igatec_i by the main gate and thendrive the 50 MHz DCA,
- AlT. The signal to control the main gate is svntched

. to the period trigger by input gates 3 or 5. The re-
. sulting pulses elther drivethe gate control nssemb‘y,

' 2 03. SIGNAL FLOW,

v pulse ‘amplifier Q13 to the gated signal output, .

decade divider assemblies and then drive thL gate

) control through gnte 13.

.The following oulline gives
signal flow fcr each measurement’ function. In each

: - case the coutrol signal to the mam gate is on during
counting _ o

a. MANUAL The Input signal from Al9 pdsses‘ L

.through gate 2, amplifier Q1, high frequency trigger
Q3- Q‘}, pulse ampliﬁer Q9, main gote Q10-Q11, and

. A22 directly through gate 12 or are divided by the -

b, MANUAL CHECK, Same as MANUAL except

gate 2 is off and gate 1 is on 50 thatf the selected fre~

_\|‘/.J‘ ‘
i .

. h. MULTI-PERIOD CHECK,
- PERIOD except 'that gate 5 i5 off and gate 3 is on so0

Section I

) Pnrngraphs 2-91 to 2~ 93

: lc\.lency from decade dividers passes through to gateu

s 'gnal output.

Ivl UAL. Selected [requency passes through gate 3,

_ ,‘ e L‘ tter [ollower Q2, period trigger Q5-Q6, and gate
v 1‘ lto the gate triggering output.

fd FREQUENCY CHECK Same as for FREQUENCY
except gate 2 is off and gate 6 is on so that a 10 MHz

";’ ‘ mgnal passes to gated signal output

! !'e. PERIOD. Selected frequency from the time base
" ontrol assembly A35 passes through gate 1, Q1, trig~"

Fer Q3-Q4,, Q9, main gate Q10-Ql1, and Q13 to the
14

f. PERIOD CHECK. ‘Same as PERIOD except that

s gate 5 i5 off «nd gate 3 is on so that the selected fre-

' quency (always 100 kHz for PERIOD CHECK) {rom the
" time base control assembiy A35 passes to the gate
triggerlng output, . - ) :

g. MULTI-PERIOD. Same as PERIOD except that

' gate 12 is off and gate 13 is on. The output of the

« period tripger Q5-Q6 i5 divided by the chainof decade
dividers. The output of the proper divider drives the
multi-period trigger Q7-QB, and passes, through gate
+ 13 to the gate triggering output '

Same as MULTI-

e ¥ . . . f !
, L

4 Y. GATE 2 '
siG, L DERE
INPUT " e b
o . FROM &I9 , ) i ' .
l. N . ) >
' aoan’ ,
. MAN !
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TF"G{‘;;I I X TO -MT‘ZI
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Figure ‘2‘-17.4 Function Control Block Diagram .

2-19 -

i \r. FREQUENCY I.nput signnl path same .as for -

I

ated signaloutput The Input signal from Q19 passes
‘[through gate 5, Q8, period tripger Q10-Q11, and gate :
12 to the gate triggering outputs :




. Section II o ! o o
Par:lgraphs 2-94 to 2- 97 N L o

. _ thnt the selected frequency {always 100 kHz) from the

U 'time.base control assembly A35 becomes the driving

signal for the second group of decade dividers.
' ! ' Yoo . o

:2-94, ' CIRCUIT DETAILS, . Refer to the schematic
rdiagram, Figure 7-18, for circuit details, The basic
. AND gate description giben in Paragraph 2-6 applies
to the gate circuits, but note that gates 1 through 6
_ ) consist of two diodes.' The gates are turned on (sig-

! - nal passes) when -15 volis is npplied to the control
input to forward-bias the diodes; the gates areturned
off (signal blocked) when the -15 volts is removed so

. that thé fixed bijas supply (from +13 volts) reverse-

' biases the diodes, The: main pate, Q10-Q11, is cpen

- when the gating signal ampliﬁor Al2 is off, allowing
the IImlses from amglifie. «9 to switch the current
“flowing thmu;,h Q10 to Q11 and to the output pulse
amplifier Q13. The main gate is clused when Q12 is
conducting which turns off transiators Q10 and Q11.
Thus the pulses [rom Q9 are not allowed to drive the '
R output pulse ampli[ier QIJ

2-95'. 'GATE CONTROL ASSEMBLY A2b, | K

‘ é#QG. GENERAL. The main functionof the mate con~ -+

trol assembly is'to generate the gating signal (which
.. ', controls the main gate in A21).hnd the sampling trig- |
o ger (which starts the saumple-rate multivibrator in’

- A23).’ Reler tothe block dingram, Figurez 18, during'
S the fnllowing discussion ‘

oo . I '.
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of the holdeff pulse is amplified by Q1 und steering
amplifier Q2 and operates the ga'e fHip-flop to its on
state. The next pate tripgeringpulse turns the gate
. flip~flop off through Q1 and Q3. i {In MANUAL opera-

tion.-15 volts is applied as a start or stop signal thru -

CR1 or CR2 to turn the gate flip~flop on or off.) The
gate Ilip-flop nutput (positive pulse}is amplified with-

" out inversion oy split-load nmplifier QTand passed on
. to A21 as the gating pulse. The trailing edge of the
tnverted output from Q7 trigrers the transfer ane-shot
_multivibrator (Q8-Q9)which producesaSO ~miliisecond

. 'output pulse; the negative pulse output is supplied di-
- rectly from’ tlie. multivibrator as the print command
‘- pulse (negmtive transition tells digital recorder to
accept BCD information from. caunter), the positive
pulse output from the multivibrator is 1) tmmediately
fed back to the gate flip-flop 25 a hold-ofl signal thru
Qb6 to pre\‘ent retrigrering of the gate flip~flop until
“the regular hoidof!l signal from A23 is ;,encr.\ted about
kit microsecond later, b)delivered to A23 for amplifi-

¢ cation as the transfer pulse, and ¢) amplified and in-
verted by Q10. The Q10 output is delivered to A23
as the sampling trigger pulse. (In MANUAL operation

. the sampling trigger output s shorted to ground by
- the FUNCTION switch). The negative pulse outputs

. i ot ! ==
} i . : : o
. ‘ ‘ an 10 '
S co ' P ' rcgfs - GATE LiGHT
L ' SYNC,TO HOLD- & T : X 16 TRANSFER : .
sy ’ An( 5) X STEERING GATES 1| . T—¥\W———t-# PULSE v :
Lot . 02 Q7 TRae ool ¢ Y T0 A23{2) . :
! 0. GATE rmc.csmnsa'_ | FLIP- H-15-2 [ MVB |- f}\ — » SAMPLING
" - rROM 421 (GATES 24+ FLOP || 08,9 L C o TRIGGER
5 ) | Q4,5 {, - . b TO A23(4)
1. | ol lp 2 ‘ ——t - o ___'_O'Mnnuu |an
. NG A S I - ’U__-Oﬁ : A3 .
S . i . .
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Co.stopsic Ll CR) I — I B B R b
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START 51 - 4V| CRZ T0 Jll IGB)
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o | o B Figuré 2-18, Gate Control _Block‘Dmgra:m ,

'

2-97. SIGNAL FLOW. The gate [lip-flop (Q4-Q5} is
normally held in its off stote (in this state, it holds -
" the main gate closed, preventing counting) by the hold- -
-+ off signal (rom A23 which is applied through Q6, The
" Hirst gate triggering pulse which oceurs after the end



Ca

- vibrator operntlor

' .
. ).
1

+-Model 5245L

' Sectiun I
Paragraphs 2- 93 to 2-102
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_ ol‘ both the gate flip-flop and amphrier QIO nre com-
_ hlned then amplified by All to drive the [ront-pnnel
GATE lamp; the GATE lamp is therefore on during ..
the gating signal’ ‘plus 30 milliseconds; this ensures
a vistble flash trom the lamp even for very s‘mrt Lates. -

2-98. CIRCUIT DETAILS, Re[er to the schematic
diagraim, Figure 7-19, for circuit details. All cir-

cuits are conventmnnl flip-flop operation isdescribed.

in Paragraphs 2-15 andz 16, and one-shot multi-
descrlbed in Paragraphs 2-18
thru 2-22. The steering amplifiers (Q2 and Q3) are

common-b:}se‘amp!inefs;-one amplifier (whose col- .
- lector is connected . to the collector'of the conducting

flip-flop transistor) cannot operate because of low

_collector voltage; the other amplifier {(whose collec-

tor is connected to the collector of the cut-nif flip-flop
transistor) amplifies. the gate triggering pulse and
supplies it to the receptive flip-flop transistor.

, 2-89.. SAMPLING CONTROL ASSEMBLY A23.
'2-100, GENERAL,

*'During normal operation, t he
sampling controlnssembly recelvesthe positivetrans-

fer pulse and the sampling trigger pulse from A22;-

‘its outputs are a) the amplified and inverted trnnst‘er

pulse, b) reset pulses for the decimal coutiters and

decade dividers, and c¢) the holdoff signal which pre-
vents retrigpgering ot the gate flip-flop in A22, Refer
to the black diagram, Figure 2- 19 durmg the fol-
lowing expl:umtion

www.valuetronics.com

Fl}gt_u"e 2-, 19, Sn:ﬁ_pling Control Bllbcﬁ Diagram '~

2-102.

‘

! ' A '

2-101, TRANSFER PULSE, The positive trunsfer
pulse is’ nmpllfied without inversion by Q1, then amp~
liffed and inverted by Q2. During manual reset (RE-

" SET pushbutton pressed or FUNCTION or TIME-BASE -

switches operated) -15 volts is amplified and ipverted

'by Q1, then amplified and inverted by Q2 to produce

a manunlly generated equivalent of the transfer pulse,
Action’ of onther circuits resets nll decimal counters.
to zerobefore the reset contacts open; then the voltage .
on the transfer pulse line transfers the zero connt to
the' Iront -panel numerical display.

RESET. The negative transitioncf the samp-
ling trigger pulse from A22 normally triggers the

" sample-rate one-shot multivibrator and starts opera- -
‘tion of all s.lmple -rate control circuits,’ Multivibrator

feedback is through gquick-rccovery amplifier Q1,’
capacitor C4, and emitter follower Q5, ' The sample- .
rate output pulse duration  ; controlled bythe SAMPLE
RATE potentiometer andis variable bétween 55 milli-
seconds and 5 seconds. :When the SAMPLE-RATE

" control is operated to the HOLD position (completely

clockwise), the multivibrator provides a continuous
output. An amplified output is taken from Q7, differ-
entiated (leading edge is selected), amleied by Q8,

. and supplied asthe DCAreset palse and the DDA reset
, pulse. 'If manual resetoccurs during the sample-rate’
' multivibrator cycle, the multivibrator is quickly re-
. turned toits quiescent state as a result of the -15volt

input throug,h CR3.

©2.21
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Sectionll . ; v
paragraphs 2-103 to 2-116 !

N

2- 103 HOLDOFF A secohd. output from the sample-
rate multivibrator, is amplified by Q10 to drive the
holdctf one-shot multivibrator (Q11-Q12). ‘The holdolf
smultivibrator output\wnsists of .n positive pulse which
normally begins abodt' 1 microsecond after the end of
the gating signal and- epds 55 milliseconds after the
"end of the sample-rate pulse. A holdofif pulse is also
‘gencrated as a result of manual reset {(-15volts [rom
mnnual reset line through CR6 and Q8 to Q11-Q12)s0

that counting c.mnot start until after reset switrhim,'-

translents havc ended ‘
2104, CIRCUIT DETAILS. Refer to the schematic
diagram, Figere 7-20, for circuit details.

tion of the
is cut off by 2 positive inhibit signal (whichelfectively
Qisconnects the Q4 collector). At the endof the multi-
vibrator cycle, recovery amplifier Q7 conducts heavily

to Jdischarge C4 rapidly i preparation for the next
cycle. Referto Paragraphs 2-19, thru 2-22 for a baslc.

.one- shot multivibrator discussion.

2 105' mCILLATORANDO‘JEN A24, A25 AZG

2 106, GENERAL Crystnl oven nssemblyA24 oven

-control assembly A25, and the first portion of oscil- .

lator assembly A26 provide anextremely stable 1 MHz

signal. The second portion of A26 amplifies and shapes ~ '

either the internally benerated 1MHz, an externally

,supplied 1MHz, or, for scaler operntlon, the output

‘of the decimal counter A17 or A16. Refer to the sche-

matic dlngrnm, Figure 'l 21, during the [ollowlng

explanation. ‘ . _
Oy

1
L ¥

2= 10'? CRYSTAL OVEN ASSEMBLYA24 The crys-
tal ‘oven nssembly is a thermally insulated chamber
which contains a heating. element a temperature
sensing clrcuit andal MHz piezo-electric crystnl

4y
1y

2-108. OV'EN CONTROL ASSEMBLY A25 The oven

control assembly includes oscillator A25Ql which pro- ’

duces a3kHz output whose nmplitude is controlled by
the temperature-sensing element in the over. The

oscillator ‘output i5 amplified by A25Q2, detectedto

produce a DClevel whose amplitude is inversely pro-
portional to oven temperature, The DC level is amp-
lified and applied to'the heating element in the oven.
“The-oven—control-assembly doniains its own -power
supply which operates continuously whenever power
is con.nected to the counter.

'2-109, ﬁoscmL'A'ron ASSEMBLY A26. The oscilla- -

tor assembly includes the Q1 oscillator circuit which
is connectedtothe I MHz crystal inA24, The 1 MHz
oscillator output is amplif
A26Q4. A portion of the A26Q4 output is detected and

applied to A26Q1 as AGC so'that power dissipation in

the crystal can be held at a constant low value.” An-
‘other portion of the A26Q4 output is supplied to the
rear panel MODE switch where it usually is switched
through to amplifier A26Q5and trigger A26Q6-A26QT.

+Outputs of 1 MHz are takenfromboth A26Q5and AZGQB- _

A26Q1. o
2-22 ,

".i !
' L4

{ed by A26Q2, A26Q3, and’

Inhibit
‘amplifierQ3:s in series with the Q4 collector inhibi- .
sample-rate multivibrator occurs whenQB L

' 2-110. CIRCUIT DETAILS.

Yo 1,‘ RN

‘QJ

* for efficient fifth-harmonic genération.

~junction,

! i
! : i

. Model 5245L

Refer to the schematic
dlngram, F!gure 7-21, for circuit detnils. The osecil-

' lator A25Q1 is controlled by the Wien bridge in A24,

Positive’ feedback from the A25Q2 emitter through
A24R1-A24C6 to the A25Q1 emitter maintains oscil-
lation at the frequency of maximum feedback, which
ocecurs at that frequency .for which the A24R1-A24C6

-phase shift equals the A24R2-A23C7 phase shift (about

3kHz). Degenerative feedback is provided from the .

' A25Q2 emitter and the A24RT1-A24R3- AZ24R4 divider
~to the’ A25Q1 bnse' an increase in oven temperature

lIowers the resistance of RTI, thus increasing degen-

erative feedback .md lowering oscillator cutput; like- -
© .wise,’ a temperature decrease results in decreased
' degenerative feedback to praduce, increased oseillator -

output. The detector is n voltage’ doubler circuit;-’
‘A25C2 charges fully through the negative haif cycle,
and -then dischnrges through A25CR2 in series with
the driving .source during the positive half cycle.

" . Capacitor- A25C4 between the collector and base of

A25Q4 dampens sudden DC voltage swings and filters
any AC component from' the detected signal. The
A26Q1 oscillator is a modified Picrce oscillator; its
base is maintained at a DC level from the A2CR1-

. A26R2 junction; AGC currert is supplied to its en:it-
‘ter from the A26CR1-A26CR2 detector (volinge

doubler) which is referenced to the A26R1-AZ6R2

'
r

2-111, MULTIPLIER ASSEMBLY A27

_ 2-112,, The I to 10 MHz multiplier .lssembly consists

ol X2 multlpller ‘@1, X5 multiplier Q2 and amplifier
Circuit details are shown in the schematic din-'

gram, Figure 7-22." Divider R4-R5 and emitter

resistor R6 provide optimum DC bias toQ1 for effic- .

ient l"requency doubling; ltkewise, divider RB-R9and "
amitter resistor R10 provide optimum DC bias to Q2
The inter~
stage coupling transformers(L1-L2, L3-L4, and L5- "
L6) include capacitive dividers in their secondary
circuits (C8- C9, C13-C14, =znd C19- C20) for inter-

' stage lmpedance matching.

{

2 113 5-MHZ DECADE-DIV'IDER AoSEMBLY A”B

2-114, The 5 MHz decade divider assembly reduces

the frequency of its input by a factor of ten {normally
1MHz to 100kHz). Basic operation is identical to that
described for the 5 MHz de¢imal counter (Paragraphs
2-76 through 2-79), except that there is no displayed
count.. Refer to the schematic diag.ram, Figure 7-23

for circuit details

C oy

2-115. LOW-FREQUENCY DECADE DIVIDER e

ASSEMBLY A29 A4,

2-116. A block diagram of a typical decade tlwlder
is shown in Figure 2-14B. A decade divider is an
arrangement of four, cascaded binaries ([lip-—llop) 50

r

Operation of the:trigger circuit (A26Q6- . -
1 A26Q7) is discussed in detail in Paragraph 2-18,

“that [for every ten input pulses there 15 one output ‘

o

www.valuetronics.com



. tenthpulses are received the desired final output pulse”

‘pulse,

" 2i118,
: ._control isto a) lower the cutput impedance of the 10
'MHz signal from multiplier A27; b} select a fredquency

Model 5245L v 0 o

t

the input of the decade divider, the first binarydivides

" it by two (since the first pulse switches the binary to
. . the opposite state and ‘a ‘'second pulse is required to .
“return it to its original state) ‘and ugain by two in the
‘second binary {making 1 total division by four) and

50 on, with an expected total division of sixteen at the
output of the fourth binary The desired division by
ten is obtained bya feed-ahead pulse to the fourth bi-

. -nary .and ‘feedback pulses to the second and third bi-
‘naries,
received the binaries will be in a state as if they had -

Therefore, after the eighth input pulse is
counted fourteen pulges. Then, when Lie ninth and

is produced. ' Operation is similar to that described

for the decimal countersdiscussed in Paragraphs 2-76 .

and 2-77 except that there is no display array con-
netted to the binaries. Note that'A31 throughA34 are

' supplied with a reset input sothat ‘onlya certain num-
. berof input pulsestothe decade dividersare necessary
‘after reset before an output is produced, Refer tothe

Bchemntic diagram Figure 7- 24 for circuit details.

2- 117 TIME BASE CONTROL ASSEMBLY A35
GENERAL.,

‘The purpoee ‘of the time-base

between 0.1 Hz and 10 MHz as controlled by the TIME
BASE switch, and ¢) provide 2 multiplied pertiod stg-

ol when the FUNCTION switch selection is hetween

10 and 100K PERIOD AVERAGE, Inhibit gates 7 thru

. 11 (CR8, CR11, CR14, CR17, and CR20) are normally

open; a control voltuge to turn one of these gates off

* . is applied only for multiplied period measurement.
-+ Multi-period gates 7 thru 11 {CR9, CR12, CR15, CR18,
and CR21) are normally closed; one onlyls opened lor_ :
'.multiplied period measurements. Selected frequency .
gates 21 thru 28 are controlled by the TIME BASE |
-switch. ,

2-119, SELECTED FREQUENCYCONTROL For all

'

operating functions except PERIOD AVERAGE CHECK,

gates 21 thru29 are onfor the TIME BASE selections’

listed in Table 2-4. For emmple, if the TIME BASE

“switch is set to'l ms, the control voltage is applied to

gate 25, turning it on and permittmg the 1 kHz signal

from A30 to be amplified by Q11 and Q12; the ampli~ .
- fied 1 kHz is supplied as the selected frequencytoA2l,

Table 2-4. Normnl Time Base Control
Gate Control On Time Base Switch

21 . 10s
| 22 : 1s
23 P . ols
24 10 ms .
25 1ms’
26 = 0."'ms °

) 27 10 ME
28 1pus _
29 , 0.1 us

H

Conseltjuently, when o frequenc:',r'ls applied to' -

. 2-121,

; ) : Section IT .

. Paragrnphs 2 117 to 2-122
(For PERIOD AVERAGE CHECK, gate 27 s 0n, re-~
gardless of TIME BASE selection,and 100kHz is sup-

- plled as the selected frequency ) o

2-120, - MULTIPLIED PERIOD CONTROL Control

voltages for' gates 7 through 11 are supplied only for .

multiplied period measurements, as listed in Table
2-5.. These control voltages select one to give steps

- of decade division for the period signal supplied by -
T A21.
10-PERIOD AVERAGE; gate control 11 is on, turning’

Example 1; The FUNCTION switch is set to

off inhibit' gate 11 (o prevent further diviston of the

. signal from A28)and turning on multi-period gate 11;
the amplified period signal from Q1 is passed thru-

CR21, divided by ten in A34, and supplied thru Q10

as' the multiplied period sil,rul

, Example 2: The
FUNCTION switch is set to lK»PERIOD AVERAGE;
gate control 9 is on, turning off inhibit gate 9 and
turning on multi-period gate 9; the amplified period
signal from QL is passed throubh CRI15, divided by
ten in A32, passed by CR17, divided in A33 passed
by CR20, ‘dl\nded in A34, and supplied throu;,h Q10
as the mulﬁiplzed period signal

_ Table 2-5, Multiplied Period Coritrol

Gate Control On - . Function Switch
1 .| . 100k PERIOD AVE
8 10K PERIOD AVE
9 . 1K PERIOD AVE
100, | 100 PERIOD AVE
11 10 pemoi) AVE

A

overlapping: decade-divider requirements. For ex-
ample, a TIME BASE selection of (.15 and a FUNC-

. TION selection of 10K-PERIOD AVERAGE turns on
- gate control 23 and gate control 8; the expected selected
~ frequency ol 10 Hz is not supplied through CR16-Q7 '
- -since the frequency-dividing chain is blockedat CR11;

the counter display is therefore meaningless,” An
alarm for unallowed switch combinations of this'sort

"is given by the lighting of an asterisk (*) at the right
- end of the front panel dlsplay.‘ The asterisk is also

used to- indlcate two other ncn-useful control combin-
ations: 1) TIME BASE of 0.} usand frequency FUNC-

- TION,. and 2) TIME BASE ¢f 10 SEC and PERIOD '
.functlon.
switching contacts on both t/he TIME BASE. .md FUNC»

The asterisk lamp (in AD) is controlled by
TION sw.tches

2-122, CIRCUITS Refer to the srhematic dugram,

- Flgure 7-25, fu. circhlt details, Most of the gutes in °

AlS are of the type described in Paragraph 2-6, but

gates 28 and 29 are two-diode AND gates, described ‘

in Paragraph 2-94, 'The inhibit gates (CR8, CR11,
CR14, CR17, and CR20) are stmilar to com:entton.;l
AND gates except that they are always on (forward-
biased diode) in the absence of the control voltage and -

~off (reveree-biased diode)when the control voltnge is
-_'applied ‘ L ‘ .~,.' :

] . ;o , i i T .
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.. Modelszsp . . S s 3L bR
G e e o, o v, .. Paragraphs3-1to3-2
. L e s:cnon m S
: T ] R T 2 R i e
P TV T DR PERFORMANCE CHECK g
PR |
3 1, GENERAL - The' In-Cnbinet Periormance ‘¢, as p:u't oiatrouhleahooting procedure to’ locnte
Checks, Table 3-2, ‘and Performance Check Test : malfunctioning circuits,.nnd o,
_Card’ {to be filled out during incoming inspection), : \} S

“.pages 3-11a thru3-11d, verify specifications and pro--

. vide permanent record of the performance of each

", instrument, = The In-Cabinet Performance Check,
o ' Table 3-2 and the Self-Check Procedure, Figure 6-1,
“o " yerHly proper operation of all circu'ts: in the Model
o D245L Electronic Counter and may L= used: -

strument speciiications, .

v, periodically, for instruments used in systems

1
v

a. ‘as part oi an incoming inepection check of in-

d after any repairs' or ndjustmrnts, before return-' .
ing instrument to regular service, '

3-2. ' VARIABLE LINE VOLTAGE, ' During the Per-

. formance Checls, Table 3-2, the Model 5245L should

be connected tu power source through a variable volt-
' age device so that line vonltage may be varied + 109

from nominal (115 or 230 Var) to assure proper op- .

erationof the Counter under various supply conclitlons. .

' where ma:.imum reliability is of utmost lmportance,
'H_.,F - IV PR
D L L Table 3-1._ Recoinmended Test’Equipment o _
L e : Reqyaired 1 ' o 'Y Instrument
RN __;_I','St’;"’.’??nt Type Characteristics ' Use Recommended .
4 “'| Osellloscope ;. | 50 MHz bandwidth, dual  Observe waveforms during ~| HP Model 175A
SUTRIRREA IRV trace plug-in, ext troubleshooting and adjust- .’ Qscilloscope
B P / v sync cnpability. R mert, - Performance Check. | HP Model 17508
S e [ i IR ‘ Lo S Dual Trace Vertical
S B AN . L Amplifier
A SO RN v . ' : ! ‘| HP AC-2IC Voltage -
PR o . S Divider Probe (two) .|
A , e o : Y, " .| HP 10003A'10:1 Protie
S Test Oseillator * Continuously variable from | Performance Check’ .| 'HP Model 204B
AL oo /e .1 !10Hz to 50 MHz, 100 mV T Lot Oscillator :
AR e output. e S 7 0| HP Model 608A Test
PRI I L R : . f \ e Oscillator ,
S . "Low Frequency . Continuously variable from Periorm:mce Check ' HP Model 202A Low
U Generator .| 2 Hz to 10 Hz,: .100 mV . S o . Frequency Functmn
--’} v : o output ‘ ,-" 4,; ‘ , S R £ Generator
L . Pulse Generator 1 isec wide; 1 v negative, Performance Cleck HP Model 212A Pulse
Gl [ "1 kHz repetition rate. - ,I" i A 'Generator |
-';A""‘ ' Primary Standard |.'100 kHz or 1 MHz sine .4 |.Check accuracy of! Counter | HP Model 107BR
PR Oscillator wave, accuracy of { £5 time base ' i
' x 10-1 9 per 24 hours. .. " | Periormance Check
O ! 1 L ' M ' y teoo ; i
"Variable line volt- | Varlable from 103 to 127 | Performance Check
! age source with Vac (207 to 253 Vac) 10 v .
‘meter ’ ‘ : v ‘ o [ o
| ,DC Voltmeter . - oy totl'lDV 10 megohm - | Troubleshooting and . ° HP Model 4124 © . 0|
‘ R The S ‘. input impednnce, 1% “adjustments : .
R . accuracy., , iﬁ ! s ' .
. I8 . o . ".' 1 . ‘ : .
S0 | . Power Amplifier | DG to 10 MHz ) 40 dB-: gain.' Performance Check Dymec DY-2460A/.
. N : ‘J’ AR : “ |= . Im(li F . ) : “f' S L L . oo b D¥“24SOA‘M2' ..
.+ "| / Power Supply " OV to+20V ‘LPei-formance Check ] HP Model 721A
B v AR ' e nlI >
L Ca e ' ‘Ll f Lo
DU et R X ‘
wh e ' | | ']';“'_‘ ) i ' ,i :' “ f :‘ t, )
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. Section IH
Tables 3~ 1 and 3—2
t Y
]

0
A

.
A
!

Tnble 3-1. Recommended Test Equipment (cent'd)

Model 5245L

N . . " Required ' . Instrument

: “7his:rtrun~:_ent Type. “'Characteristics _ lfI‘Ise ] ' Recommended
. Counter § 10 MHz, 100 mV sensitivity, { Performance Check HP Model 5245L
S [ £ court + time base. Co : . _

"} Mixer 10 MHz, 502 impedance, Pertormance Check HP Model 10514A
SR 40 mW seénsitivity max. - '
Impedance 1000 ohms to 50 ohms’ Performance Check v

=Tran5£ormer VL : o \
Digital to Analog | 1-2-2-4 BCD code Performance' Check . HP Model 581A

. Converter o o - ; I : ‘
‘ , , . .
Strip-Chart - Performance Check Moseley.680

- Recorder’ . B TR ‘ '

~ Low-Pass Filter -

1 kHz

1
b

Performance Check

Frequency
- Synthesizer

) ecision signnl source
0 to 50 MHz v

Performance Che_ck‘ -

‘| HP Model 5100A/5110A
[ ) ' . i

B .
- ]

' Coax Attenuator

‘Variable from 0 to 120 dB
in 10 dB steps

Performance Check -

HP Model 355D

Coax Attenuator.

b :

"{ variable from 0 to, 12 dB-

'in 1 dB steps . -,

Petformance Check

it

~ HP Model 355C

H

/" Nete:

The Variable Coax Attenuatore are used to ndjust the output slgnnl levei of the :
Frequency Synthesizer and should be used with the l;‘requency Synthes:zer for
D all checks, - ‘

o 'Tnble 2-2. in-Cabinet Performance Check

FREQUENCY MEASUREMENTS

1 'RANGE: DC coupled: 0 to 50O MHz

DC INPUT -

chtained.

"AC coupled 25 Hz to 50 MHz

L2 Set Counter eontrols as follo“.'s'

SENSITIVITY to .1 VOLT

SAMPLE RATE slightly clockwise out of POWER OFF

TIME BASEto .l s

FUNCTION to FREQUENCY
" = LEVEL + to PRESET

..:‘.

b, _Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT and to Oscilloscope tnput -
with BNC "’I’" connecter. The oscilloscope is used to monitor the input signnl

. e Vary frequency ol‘ Frequency Synthesizer from 0to 50 MHz at 0 v rms (0. 28 V peek-to pen.k)
d To check for pulse operation, connect Pulse Generator to DC INPUT connector of Counter with

_ - normal recommended load. Set Pulse Generator for 1 usec, 1 volt pulse of the polarity used to
I edjust the trigger bias with, a 500 pps repetition rnte Vary ~LEVEL+ control until eount is

www.valuetronics.com
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' S Section 1Ll

del 5245L - . .
T Takle 3-2

[

S - 7. Tuble 3-2, In-bnbinet Performance Check {cont'd)

_AcmeuT' . S P ,

. Repeat the procedure given for DC INPUT in steps a through d with the input signal connected
‘to the AC Input Frequency range 25 Hz to_50 MHz, ‘

‘ 2 "IC‘;ATEI TIME: selcctnhle from 1 micrusecond to 10 seconds. |

N e SENSITIVITY lo .1 VOLT - :

‘ Le. "Set Frequency Synthesizer for 10 MHz at 0. 1V rms,

a. Set Counter controls as t’ollows. e

Sy . ‘ SAMPLE RATE slightly clockwise out of POWER OFF
' "TIME BASE to 1 us - .

FUNCTION to FI(EQUE.NCY

- LEVEL+ to PRESET : :\\

b.. 'Connect Frequency Synthesicer output to Counter DC SIGNAL INPUT.

1
v

d. Rotate TIME BASE switch countert‘lockwisc throug,h 105 gate position and observe counter rcadm[,
for each cetting Record results oh test card

+3. ACCURACY: 'x1 count + ttme basc accuracy.

' .G Connect output of Frequcncy Synthcsizer (cahbrat"d toIx 10B to a primary standard) to the

Set Counter controls as follows:
R SENSITIVITY to .1 VOLT
oo . SBAMPLE RATE slightly’ clockwise out of POWER OFF

. - TIME BASE to 1 ps
P FUNCTION to FREQUENCY
' - LEVEL + to PRESET

- Allow Counter to warm up for '12 hours, Internal crystal should bc stabilized and calibrated to

1x ID toa prlma.ry standard,

. Counter DC INPUT. o C
d. Set Frequency Synthes:zer to 50 Mz at 0 IV rms,

e, Wxth TIME BASE switeh in the lis pos:tion, the Counter should count 50 MHz ¢ 1 count
' Aceuracy on test card,

f. Change the TIME BASE switch to the 10s gate position
- Record accuracy, on test card.

Record

The Counter should count 50 MHz 12 counts,

4. OUTPUT DISPLAY:. 8 significant figures with decimal point units of measure (kHz or MHz).

SELF-CHECK: counts 10 MHz for the gate time chosen by the TIME BASE switel,

a. Use Self-Check procedure;'sé'e- Figure-6-1, page 6-4,
b. Record results on test card.

. SCALING

1. RANGE: 0 to.50 MHz

" a. Set Counter rontrols as follows: oy
' ’ SENSITIVITY to , 1V
SAMPLE RATE sliphtly clockwise out of POWER OFF
+ TIME BASE to 10s '
.FUNCTION to MANUAL START . ‘ ,
- LEVEL + to PRESET o :
MODE (rear panel) to SCALER '
QUTPUT (rear panel) to SCALER RATIO 10 .

www.valuetronics.com




: ‘Section I . . i ‘ _ ' o Model 5245L
Takle 3-2 ) . . : . :

- -

" Table 3-2: In-Cabinet Performance Check (cont'd)

b Connect output from rear panel SCALER RATIO OUTPUT jnck to Oscxlloscope or n.nother 5245L,
c. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT

d. Set Frequency Synthesizer t'or 50 MHz at O 1V rms. The sca]ed output should be 5 MHz, Record
. resulis on test card.

'

2, FACTOR: by decade selectnble from 10 to 109,

a. Set Counter controls as follows _ ) R . i

SENSITIVITY to , 1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF.
TIME BASE to 10 sec. :

FUNCTION to MAN START,

- LEVEL + to PRESET .

MODE (rear panel) to SCALER

OUTPUT (rear panel) to SCALER RATIO 10

Ty

b. Connect rear pnnel SCALER RATIO OUTPUT.to the OScilloscope or another Counter
c. Connect the output of the Frequency Synthesizer to the Counter DC SIGNAL INPUT

,d. Bet Frequency' Synthesizer output [or .90 Mhz at 0.1V rms.

. &, Rotate rear panel QuUTPUT switch through SCALER RA'I‘IO pos;tions from 10 through 1(:'9 The
- QUTPUT should reduce by a factor o[ 10 t'or each setting. Record results on tebt card,

PERIOD MEASUREMENTS ® =

1. FREQUENCY RANGE SINGLE PERIOD: 0 to I MHz

a. Set Counter controls as follows:
‘ SENSITIVITY to . 1 VOLT
. o ‘ SAMPLE RATPE to slightly clockwise out of POWER OFF
S L TIME BASE to .1 psec .- o
: . FUNCTION to 1 PERIOD AVERAGE g
- LEVEL + to PRESET

’ 'b. Connect nutput of Frequency Qyntheeizer to Counter DC SIGNAL INPUT
Loe Set Synthenxzer Frequency for 1 Mhz at 0, 1V rms.

d. Counter should display -1 ps, with decimal potnt correctly posittoned .md measurement unijt
displayed. Record results on test card. ‘

2. FREQUENCY RANGE MULTIPLE PERIOD: 0 to 300 kHz,

‘A, Set Counter controls as follows:
SENSITIVITY to .1 VOLT ‘
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to 10 sec,
FUNCTION to PERIOD AVERAGE
~ LEVEL + to PRESET -

'b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT,

. ©. Set Frequency Synthesizer for 300 kHz 2t 0.1V rms.. s

d, ‘Rotate TIME BASE switch clockwise to .1 us observing count. Switch FUNCTION switch to 10
. PERIOD AVERAGE and rotate TIME BASE switch coanterclockwise through 10 sec observing count
- at each setting. Repeat rotation of TIME BASE switch at each position of PERIOD AVERAGE ‘
'switch, Record results on test card,

This check also checks Item 5, OUTPUT DISPLAY ’ '

{

3-4
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© Model 5245L, . ' e o . o Section III
L o C ‘ b , Table 3-2
_f-‘ ST : R ‘ " Tuble 3-2. In-Cabinet Perl’ormance Check {cont’d)

. 3. PERIOD MEASUREMENT ACCURACY: 1 count + time base accuracy + trigger error whure the
trigger error is expressed &s 0. 3% over 1 period divided by the number of periods ayeraged for
B - " signals with a signal to noise ratio of greater than 40 dB. . '

a. Set Counter controls as follows:

SENSITIVITY to .1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to .1 psec

. FUNCTION to 1 PERIOD AVERAGE

. “ . ‘ . "= LEVEL+ to PRESET

A b, Connect putput of Frequency Synthesizer to Counter DC SIGNAL ENPUT

. C Set Frequency Synthesizer for 1 MHz at 0 1 V-rms.

B d. Counter should display 1 us + 1 count. Record results on test card.

4. PERIODS AVERAGED: 1 to 10° periods in decade steps. - ' | D

" a. Set Counter controls as follows: . i

o ' . SENSITIVITY to .1 VOLT

Y . ) ‘ . ' SAMPLE RATE slightly clockwxse out of POWER OFF
. B v . .. TIME BASE to .1 psec .

' o ' . FUNCTION to 1 PERIOD- AVERAGE

Lo 1 } ‘ ‘ - LEVEL+ to PRESET

b, Connect output of Frequency Synthesizer Counter DC SIGNAL INPUT.
© Set Frequency Synthesizer for 300 kHz at 0.1V rms.

Cc.
. | 4. Rotate FUNCTION switch from 1 PERIOD AVERAGE through 1001{ (105) PERIOD AVERAGE and
AN ‘observe count in each setting, Record results on test card.

L - i

5. OUTPUT DtSP_L'AY: 8 significant figures with decimal point and units of measure (sec, ms, or'u's)..

o - This is checked by Item 2, FREQUE&CY RANGE MULTIPLE PERIOD.' If check is satisfnctory,
e marktest card OK. : ‘ ‘ o ‘ _

i

o 6. SELF CHECK: Gate time is 10 s to 1 sec {periods averaged of 100 kHz), counts 100 kHz from the
A i . time base.

: Use Self Check Tnt?le §-5, page 6-5. Recolrd result's on test card,

FREQUENCY RATIO MEASUREMENTS

. 1. F1L FREQUENCY RANGE: 0 to 50 Mz

a. Set Counter controls as follows: .
SENSITIVITY to . 1 VOI..T
. ‘ ' SAMPLE RATE slightly clockwise out of POWER OFF
X , . TIME BASE to EXT. .
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

o ‘b.  Connect Frequency Synthesizer to Cdunter TIME BASE E:X:I‘ connector and set output to 0 1V rms.
i K ) ¢ Connect HP 52451.. 100 Hz OUTPUT STD FREQ to Counter AC SIGNAL INPUT (F2 INPUT)

ST B A Observe ratio of F/l MHz by selecting F1 on Frequency Synthesizer as shown in table on the -
.- ' »tollowinp; pnge, record re.ldiru,s. , .

3-5

www.valuetronics.com




» SectionIIIll ' ‘ - ‘ ' B L ' o Model 5245L

.+'Table 3-2 S o
o ’ . Table 3-2, In-Cabinet Performance Check (cont'ti) o !
o ‘F1 : | F2_ + . Ratio F1/F2 RS
. 50 MHz ., 100Hz ‘ ' ‘500,000 '
; ' 10 MHz . 100 Hz' o+ 100,000 .
: 1MHz . . 100 Hz. ' 10, 000
- 100 kHz 100 Hz ' 1,000
Lo 10 kHz _ | 100Hz = = 100
L 1 kHz L 100Hz S 10
© 500 Hz .~ 100 Hz' , ‘ 5
100 Hz . . o 100 Hz o 1

*2. F2 FREQUENCY RANGE: 0 to 300 kHz.

g0 a Set Counter controlb as follows:
K T SENSITIV ITYto.1 VOLT
o SRR '+ . - SAMPLE RATE to slightly cIockwise out of POWER OFF
W AT Co " TIME BASE to EXT.
- ‘ ‘ . B ~ FUNCTION to 10 PERIOD AVERAGE.
S : - LEVEL + to PRESET‘ Co

“g . b. Connect Frequency S} nthesizer set for 1 Mf!z (FI) at 0 1V rms to the Counter TIME BASE EXT
ol o connector. _

b

. 'Connect Low Frequency, Generntor to Counter DC SIGNAL INPUT. Vary Low - F‘requency Generator '
. _from 2, 5, and 10 Hz at 0,1V rms, OhserVe Counter displny for ratio Fl/ F2 Record results on
- test cnrd. . : : ‘ .

ﬂ. ' Replace Low Frequency Generator with Synthesizer arnd set to frequenciesas shown (F2) Use'

" il E 1 MHz from OUTPUT STD FREQ for Fl' ‘Record’ readmgs on test card. : |
R B . F2 . ‘RafieF1/F2
v ' ; : ‘ . ‘ L '. . o - .
2 A . 500000 : '
o 5, S0 200005 J
N T 10 . 100000 . - o
. o .- - ' 10000 ST
' ‘ ‘ 1kHz - . . 1000’ 3 -‘ . )
o | 100 kHz | 10 . ;o ‘

' N 300 kHz - - 3

]

3. MULTIPLE PERIOD: 1 to 105 in decade steps.

“ a. Set Counter controls as follows: -
L . SENSITIVITY to . 1 VOLT
o S S SAMPLE RATE to slightly clockwihe out of POWER OFF
oo ‘ TIME BASE to EXT ' _ ‘ '
- . FUNCTION to 1 PERIOD AVERAGE
, + = LEVEL + to PRESET
c. Connect Frequency Synthesizer set to 1 MHz (F§) at 0.1V rms (o Counter TIME BASE EXT input.
d. Connect Oscillator set to 100 kHz at 0, IV rms to Counter DC SIGNAL INPUT.
e, Counter 5hou1d display the ratio of FI/F2s -1'count. Record results on test card,

TIME BASE: FREQUENCY (INTERNAL}): 1 MHz

1. Stability. Aging, Rate: Less than 3 parts in 10 per 24 hours, v
As a function of line voltage: less than +5 parts in 1C 10 for chan res of + 10%.

: As a function of ambient temperature: less than + 2 "Mrts in lol&per °C from

' : > : —20°C to +55°C. - -

3-6 ] . “.. ) : ‘a“"._ | : =' ‘.

) ' L ' . . . . .
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Section 1U
Table 3-2

Model 5245L , . -
' Table'3-2. In-Cablnet Performance Check (cont'd)

Mensure the stability of the time base using the circuit shown below and the following procedure:
' L 5245L 50MH:z COUNTER .

5245L UN DER EST

IWHz (REAR) DY-2460M/
S Wi TR o DY-2461A-MZ
| omeeomce [ ) woses | I I\ |
TRANSFORNER - [—1 muegn [~~].L0 PSS _ —
. ; o I A I/ . |
‘ : " B5BiA D/A Y680 _ REC..

- . ]
!oran REF STANDARD INHLE Ih
e - o % '|“., .'_? Y |13 , '

‘ .
|

* COUNTER UNDER TEST MAY BE OFFSET tIHz INSTEAD OF REFERENCE STANDARD'
TEMPERATURE' _ S o .
Place the Counter in a temperature-contmlled environment The rest of the circliil should be

Jl

oo h “
EE RN«
in 2 constant temperature env!ronment

h
] b Set Lontrols of Counter under test as l’ollows. ‘
SR o SAMPLE RATE slightly clockwise out of POWER OFF _
. S R MODE (rear panel) to INT FREQSTD
, ' PR ' - OUTPUT (rear panel) to 1 MHz 10 ; o
Set digltal to analog ‘converter to analgg columns 4 5, :md 6. This g.ves 3 Iuli scn.le plot on the

c.
- strip chart recorder of 10 parts in 10
Set the Counter (Tnble 5- 1) to. tpsecTIME BASE and FU‘NCTION switch to 10 PERIOD AVERAGE
Lower the temperature ‘of the Counfer

e. Maken reference plot with Counter at room temperature,
- under test to -20°C and allow 3 hours for the Counter to reach thermal equilibrium. Make a plot
of the output and record any change on the test card. Increase tempernture gradually to +50°C
and allow 3 hours for thermal equilibrium. Make a plot of the output and record any change on
8

the test card. Note that the change in frequency shall not exceed +2 parts in 1010 per °C change
(If necessary set Converter to columns 5, 6, 7 for 10 parts in. 109 full

c

i

of ambient temperature
scale.) . ' ’
LINE VOLTAGE: - o c
Connect the Counter under test to 2 variable voltage power line source. Using the same system as o /

used for temperature check, make a plot with the line voltage at 115V rms. Lower the line voltage T
10% to 103V rms and make a second plot,  Set the line voltage te 10% above normal line, 127V rms, /
and make a third plot. Record any ch:mge in frequency on test card. Note that the frequency change '
is less than +5 parts in 1010 from the first reference plot. o , L

' b

a.

'LONG TBRM STABILI'I‘Y
a. The system should be in a constant temperature envxronment Allow 172 hours of continuous opera-
tion to stabilize the Counter. Make a reference plot and record the temperature and line voltage Cy
on the test card. Repeat the check in 24 hours and record any change in frequency on the test card !
Temperature and line voltage must be the same as the first check or compensations for any dif- - .| ¢

L
!

' ferences must be made.
, -
o il
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Table 3-2 . o ' :

. . R ' i K
‘ v ' . ! o I 1

o Table 3-2. In-Cabinet Performance Check (cont'd)

3
i

2. 'I‘IME BASE Output-FRONT PANEL' ot Hz to 1 MHz in decade steps; 1V peak- to peak (See
. specifications Table i-1.) "

“'n, BSet Counter controls as toltows'

B SAMPLE RATE slightly, clockwise out of POWER OFF
TIME BASE to | us
FUNCTION to FREQUENCY

", b. Connect Oscﬂloscope to EXT input jnck

c. Oscilloscope should displ.ly 1 MHz rectungular wave of IV peak-to-pea.k Record on test’ cnrd
the frequency and amplitude of the TIME BASE output T |
‘d,. Set the TIME BASE switch to each’ poeition, 10 18 through 105. The displayed frequency :ahould
. decrease by a factor of 10 for each successive setting of the TIME BASE. The amplitude should
be 1V peak-to-peak for all eettings. Record on test card Irequency and amplltude oﬁ TIME BASE

'j, .. 'output for each successive setttng - o A . _ .

3. r“IMI:‘. BASE Output REAR PANEL- 0.1 Hz to 10 MHz in decade steps 5V peak-to- pea.k rectangular
wave with 1000-Q source at 1 MHz and lower; 1V rms sine wave
with 1000-2. source impedance’ only at 10 MHz. (See specifications

i Tnble 1-L) ‘

’

© a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
- ' SR _MODE (rear panel} to INT STD FREQ
T : " . QUTPUT {rear panel) to 10 MHz 10 ;-

b. -Co'nnect Osctlloscope to the OUTPUT connector (J5) on the rear panel, - .

c. Osctlloscope ehould display 10 MHz at iV rms. Record the [requency and amptitudemﬂh\

v 4. ' Set the OUTPUT switeh to each position, 1 MHz 102 through 1 Hz 109 The dlsplayed t’requency‘

should decrease by.a factor of 10 for each successive setting of the OUTPUT switch.

: S " INPUT AT?ENUATION
. Range. Three mngeso 1, 1.0, and 10 volts, .~ .},

a. Set Counter controls as folIOWS' : ' ‘ _ .
SENSITIVITY to . 1 VOLT S ' ' ¢
SAMPLE RATE slightly clockwise out of POWER OFF
- TIME BASE.to.ls ‘ ‘ :
s P FUNCTION to: FREIQUENCY

R ' - LEVEL + to PRESET

b. Connect Oecillutor to Counter DC SIGNAL!NPUT Set Osctllotor for 100 kHz at 100 mV
{.1V) rms, Counter should count und displny 100 kHz,

c. Change Counter SENSITIVITY to 1.0 \roIt ‘Increase Obcilhoroutput to 100 kHz at 1V rms,
The Counter should count and display 100 kHz, Record resuits on test card,

d... Chnnf,e Counter SENSITIVITY to 10 volts, Increase Oectllator output to 100 kHz at 10V rms,
The Counter should count fnd displny 100 kHz. Record results on test card, i

\n:smw sronAc's

a. Set Counter controls as follows:
SENSITIVITY to CHECK :
SAMPLE RATE slightly clockwise out of POWER OFF
;o TIME BASE to . 1s
: FUNCTION to FREQUENCY:
STORAGE (rear panel) to OFF B
- LEVEL ~ to PRESET ' . . o

[ i C
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- . e : P Section OI
;.’ . : ’ c ' ' " Table 3-2

Table 3-2." In-Cabinet Performance Check (con 'd)

'. ¢. Set Counter STORAGE switch to the STORAGE position. The Counter bhOLlld count, dlsplay, and

b. rCounter should count 10,000, 000 kHz. The change_in count shoutd be vlsible‘on each digitnl display

. »tube

t

hold 10, 000, 000 kHz count providing a continuou‘i displny of the most recent count. Record results

;on test card
‘ SAMPLE IAI‘!

1.

Sample Rate. V.irinble from less than 2 sec to greater th:m 5 seconds.

- W Set Counter tontrols as l'ollows

. . ‘Turn the Counter SAMPLE RATB control slightly clockwise out of POWER OFF and note thnt the

L. Set the SAMPLE RATE control to the Hold position. The last Counter reading should remnin dib-

?
. " g . ; . ) .
; SENSITIVITY to CHECK _ ‘ .
f:.' ; . SAMPLE RATE to POWER OFF L ‘
. TIMEBASEto0ms = .. S
. FUNCTION tO FREQUENCY v .
L. LEVEL + to PRESET

b. Connect Osciiloscope to J1] Pin48 : IR Do | ;", ' | - .

Counter turns on. ‘ L .

d. With the SAMPLE RATE control in maximum position (ccw), observe with osciliobcope the negative
¢ pulse duration between gate closing and the following gate opening; it should be Iess than 2u0 milli-
-seconds (, 2 sec) _ .

'

e. Increase the SAMPLE RATE control clockwise to minimum sampie rate. Observe with Osctlloscope
_the negative pulse duration between gate closing and the following gate opening; it should be more
* than 5 seconds . . ‘ . !

' played indefinitely. Record results on test card,

'

T DIGITAL OUTPUT

L Output 4 line 1- 2 2-4 BCD: Imped:mce 100K each line

. Q" State Level -BV <1
'fl" Stnte Level i-lB‘V

. b. Set Counter controls as i'oiloWS'

e . Connect Freqoency Synthesizer to Counter AC INPUT connector, Set cutput level at 1 V rms.

2. The impedance is determined by a fixed value 100K resistor, which can be seen fn scllenmtic
=di:zgx-:ims Figures 7-9 7-11, and 7- 14 : '

SAMPLE RATE blightly clockwise qut of PO‘WER OFF

SENSITIVITY to .1V ,

TIME BASE to 1 us . ! 0
FUNCTION to MANUAL START ‘ :

MODE (rear panel) to INT STD FREQ

d.” ‘Connect Oscilloscope to following points to verify "0 state and "1" state levels, Oscilloscope will
display the switch from "0' state (-8 volts} to ''1" state {+18 volts) as a positive 26 volt-, step.
Check all recorder outputs for "0 state :md 1 stnte and mark the test card ok :

: P ! '

" \ PR X . 4 [ . . .

. 3-8
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Section III - .
, ‘Table 3-2

* . Model 5245L

Oeciltoscope Seisitivity 10V/cm o

L DIGITAL RECORDER .

1
2
. 26
27

3

28
29

32
© 33

4

J1t Pins

' First DCA AI8

Set - ' '’

Freguency- Synthesizer to IOer
@1 V rms) - :

Second DCA A16

Set

Frequency Synthesizer to 100 Hz
(@ 1V rms)

'1‘hird DCA AlS

Set

Frequency Synth.eblzer to 1 KHz
C@rv rms) ' .

Fourth DCA A14

Sat - -

Frequency Synthesizer to 10 kHz
(@ 1V rms)

gy |“ ' BCD Oscilloscope Display

S an
v 9 '
10

34
35

11
CI2

. 36
27

13-
14
38
'39

15
16
© 40
41

1

. (@#1 V. rms)

Fiith' DCA A13

" Bet

Frequency Synthesizer to 100 kHz
(@IVrms) R )

 Sixth DCA A12
o Bet |

Frequency Synthesizer to 1 MH?.
(@ 1 fV rms) "

Seventh DCA All

Set

Frequency Synthesizer to 10 MHz

Eighth DCA A10
Set . ‘
Frequency Synthesizer to 10 MHz

@1v rms)

. . 2, Reference Levels: approx. +9 volts, 350-ohm source impedance; approx.

-1V, '1000-chm source.

oA Set Counter SAMPLE RA’I‘E control slightly clockwise out of POWER OFF.
: : o .
b.  Connect DC Voltmeter to DIGITAL RECORDER jack (J11) pin 25 to check pos reference (+av)- .
) and pin 24 to check neg reference (-IV) Record the amplitude of both reference voltnges on .
' . test cnrd : Y .

. , . n i :

3-10 o J o i
! et , ) i
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‘ g . o * Table 3-2. In Cabinet Perform.mce Check {cont'd)

© Model 5245L ‘ o : , Section iU
! co ! { : ; T = , Table 3-2

v
S

3. Prinl Command: Negntive etep from +13 volts to b Jolts, DC -coupled.

a. Connect Oscilloscope to DIGITAL RECORDER‘jauk {J11} pin 48,

i
|

- b Set Counter controls as follows: |
! SAMPLE RATE slightly clockwi.se out o[ POWER OFF
. ‘ SENSITIVITY to CHBCK ‘ I
L TIME BASE to 10 ms
! IFUNCTIONT to FHEQUENCY r

c. The Oscilloscope should display the prlnt commnnd step (»13 volta for each cnunling cyclc)
Record the amplitude of this negative btep on; tu*sl card P .

1 ;! ' . '
4, Hold-Off Requirements: 4 15\r min. ’ +25V max. [rom chassis ground (1000-ohm source). ‘

a. Set Counter controls as follows: o b
SAMPLE RATE slightly clockwise out 0[ POWER OFF
' SENSITIVITY to CHECK | . _ ’
N . TIMEBASE to.10s . |* = ' :
- " STORAGE (on reur panel) to ﬁon-stornge
FUNCTION to FREQUENCY .
b.. With DC Power Supply, apply hold-oIf vélta.ge, +n5 volts in series with a 1000-ohm resistor to
' DIGITAL RECORDER.jack (J11) Pin 22 on the rear panel. The Counter should stop until the
.1old off voltage is /removed fromJ 11, pin 22. Record hold-off voltage on test cnrd

c. Repeat step b using+15 hold-off. voltn{,e. ‘Record hold-off voltage on test c.u'd. Note this
check can be mnde using any hotd-off voitnge from +15 volts to +25 volts. ,

i
]

H

. GATE INDICATOR. Frd\nt panel indication oi mnin gnte "open" stnte

a. Set Counter contrbls- as follaws: . '
‘ *SENSITIVITY to CHECK AR \
‘ SAMPLE RATE slightly clncl*wlse out of POWER OFF
i . TIME BASE to 10s . ‘
v ' FUNCTION to MANUAL STOP |
- & ,,-»LFVEL.+ to PRESET B

; .b. Set Counter FUNCTION switt.h to MAI\UAL START thc» Counter gate lamp should tarn on.

: Record resultb on, levt card, L : '

RE -SET CAPABILITY. A nomenta. Ty control on the Irunt pmlel that returns both the displayed and
internal ‘count to zero ' ‘ ; '

‘a, Set Counter controls as follows _
S 'SENSITIVITY. to CHECK '
' . SAMPLE RATE slightly clockwise out of POWER OFF
| TIME BASE TO 105 .
FUNCTION to FREQUE\ICY
- LEVEL + to PRESET

. b[ Push front panel RESET pushbutton Counter shoul_cl reset and then start a new count, Record

recult on test card. ‘ . _

+ . 'l ‘ ‘. 3. ! - . , J_w" ]
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PERFORMANCE CHECK TEST CARD ~ ' . ‘. | & .

. Hewlett-Packard Model 52451. S o . e 'J," JTests performed bY S
S Electronic Counter B S o Date R

‘

Serjal No. - : S

et e —

Description ' Check . . ‘ ‘

" 1 "| A FREQUENCY. MEASUREMENTS,

L RANGE: Dc coupled: 0 to 50 MHz : 0 Hz to 50 MHz
Ac couplea: 25 Hz to 50 MHz : : 25 Hz to 50 MHz.

; 2. GATE TIME: selectable from 1p5to 105 ‘ 00000010. 0010000, 0
B} o __{0000010. 0 010000, 00
o . . 0n0010. 00 10000. 000

' 00010000, N ¢0o0, 0000

3. ACCURACY: =1 count, = time base - ' . :
nccuracy : ' 150 MHz ¢ I count
o . _ ' | 50 MHz + 12 counts

4. OUTPU’I‘ DISPLAY: 8 slgnificant flgures ! ‘ 00000010. MHz
. with decimal point and units of measure . 0000010.0 MHz
{kHz or MHz) ‘ 000010.00 MHz

. : ‘ 00010000. kHz
SELF-CHECK: counts 10 M}!z for the ‘ 0010000.0 kHz

S gate time chpscn by the TIME BASE switch, o 01000000 kHz
N . N _|1000. 0000 kHz
; : o ‘ 0000, 0000 KkHz

0 v

1. RANGE: 0 to 50 MHz ! | T ;

. 2. FACTOR: by decades up to 10° : 5 MHz in 10 MHz * position
o : .5 MHz in 1 MHz 102 positiun

|

i

}' - | B. SCALING. - o . TIME BASE OUTPUT JACK (15)
I

. - 50 kHz in 100 kHz 103 position
- ‘ : = : ‘ \ ~ " 15 kHz in 10 kHz 104 position
' . ' T —].5kHz in 1 kHz 10" position
{50 Hz in 100 Hz 106 position
i T 152 in 10 Hz 107 pogition
D B .o . : : ’ : ~. 1.8 Hzin1 Hz|108 %o'-.ilion
‘ ' <M Bz in .1 Hz 109 posilion

, PERIOD MEASUREMENTS ' 3 SINGLE p}:mfno :
. "1 FREQUENCY RANGE SINGLE PERIOD : F’:]ornqnol 0} e

T OtolMHz. - . MULTIPLE PERIOD
- 2, FREQUENCY RANGE MULTIPLE PERIOD: 1 PERIOD AVEIAGE |

_‘,_’

|

I

]

I

I

I

i

I

i

]

l

|

)

{

|

- ¢ to 300 kHz .1 s I ]oevno93: § s o
E, v : < 1us __| 0000003, HS e
I
I
I
i
1
I
!
I
]
l
I
I
|
I
!

10 s _|d00000.00 pis ¢
S1ms|_ 0000000, 0 ms '
/ 1 ms . 100000000, ms . o 0 0 a0

' | 10ms 000090, 00 sec’, {\ * . )i
) .Ls [ 10000000.0'ses

1s b 00000000. sec B S
105 | ' ' L A b
10 PERIOD AVERAG;.. c ;‘,. o '..’ PRI

N |- .tes 000003.33 ps - F
g CL o T 0000203, 3 us

10 us . 00000003, us- T
S Llms| | 00000000 ms : . U
: 1ms[ ' 0000000! 0 pms; o
o _ _ 10 ms i 00000000 'ms ' » :
' .1s i 000000, 00 sec
105 N PR I
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v

PEIFORMANC! CH!CK 'l!S'l' CARD (Conl d)

+.'Description -

Check .

< unik P Y
cont'd)

MULTIPLE PERIOD CHECK

G

3. PERIOD MEASUREMENT ACCURACY:

+ . where'the trigger error is expressed as 2 1,35
., over 1jeriod, divided bythe numberof periods
averaged for signals with a signal-to-noise
ratio of grenter than 40 dB.

4. PERIODS AVERAGED:
I to 10° in decade steps

5.. OUTPUT DISPLAY: 8 significant figures with
‘ decimal point and units of measure (.,ec,
) ms, or us).

- 105

+1 count + time base accuracy + trigger error _

U0 FE
J1us
1us
10 us

.1ms

1 ms
10 ms
.15
1s’
10s

1 K PERIOD AVE

L 1S
1lus
10 s
+Ims’
1 ms
10 ms

.18
1s

ERIUD AVERAGE

000003.33 us

0000003.3 115

00000003, s

., 000000, 00 ms

4 100000000, ms
*

»

RAGE.

0003, 3333 s

. 00003,333 us

000003, 33 us

000000, 00 ms
. .

i
1

]
' *

10K PERIOD AVERAGE

.1 us
1us
10 us
“1ms
1 ms
10 ms
L1ls
1s

10s

.1ps
-1 ;15.
10 pus
.1 ms
1ms-

" 10 ms

.18
" 1s
10s

0003, 3333 us

0000003.3 pus.

¥

"
*
"

100 K PERIOD AVERAGE
03.333333 ps -

003, 33333 s

0003.3333 us

: |

*'I'A'Iil-

}

PERIODS AVERAGED

1
10

100.

1K
10K
100K

0000003, 3 s
" 000003, 33 s .

00003, 333 us

- 0003, 3333 us
003, 33333 us
03. 333?33 Hus

_ OUTFUT DISPLAY o

. See Item C-2

00003, 333 15 -

00003, 333 [TE-

10000000, 0 s

0000003.3 ps
00000003, us .

003 33333 ps

00003, 333 us
000003, 33 s

T
'

0000001:0 us + 1 count .

‘3-1tb ©

l g

www.valuetronics.com

Model 3245L




www.valuetronics.com

4 \

Sy B ;

L rnrommcl CHICK nsr cnn (Con!'d) ",._ R T

ki E .

8 . SELF. CHLCK' fGate time is 10 ustol sec PERIOD AVERAGE "DISPLAY ‘
(periods averaged of 100 k}{z), counts 100’ IS S 00000001 . .
- Wiz from time base. ', . bt e 100000010 © - "
' U e 000,100 :
\ ".. ' . RS 1K - 00001060 . ¢
- : y 0K [T 100010000 |,
e L ; ol 1_00n 7 00100000 - '
A i ‘ ‘o . ] - . Y . L :
D' FREQUENCY RATIO MEASUREMFNTS RATIO Fl, 2. , Sl
BEER S ! FREQUENCYRANGE OtDSOMHz e e / ] 500000 | ‘
o s A T 100000 S
; o , i R [ ** 10000 -
L o S Y . 1000
! .'.f‘ b tl =‘|‘-.." gt L v \’ I T _I D "»:. \ _ L _ - 100 L
I DT "y BRI B R {1 "
My p A ; RS e IR R R
: TR i PN ! e Rl . I S i
2 F2 FREQDENCYRANGE Oto:!ODkHz sl =2 seea00 ;
‘ A U oSia e i .200000 -
0, ;«" K ;51 ' f‘! : - = Ched 100000 ' '
S R RO PR ) et e B 10000 0
Sl . o St 000 -
e ¥ S R N EEE -‘ ORI R e 30
"‘ " “ i . . 'H‘!I V{’.h‘ | . : I F “ . | " - ."I:.I‘ 3“1 [ )
fooa,. MULTD”LE PERIOD RO 1 RATIO Fl/FZ IMHz/mo kHz - .
I LA . Yoo ' ax
lto lD lndecade stjgps”" A PERIOD AVERAGE. SRR | (i
‘ R TR 1 [ : . 00000010, o
e AN -,,10_ A ) 4 0000010,0
TS EREN TR (1 ], '000010.00 .
b e ,“’j'; 1K b7 -aoo10.008 ¢
R N et C10K T ) 7. 0010,0000 ¢ L0,
. AR ' S 100K Cor__ o]0 010,00000 . ¢ ,
o ) , VoL e :‘,'-. X . R .
AR S R RATTO F1/F2=1MH:/300 kHz =~ o ‘
v S RO ] . -00%d0003, :
_ A [ N DL GO . 0000003 A !
! R I L v o ee o T L 000003, 0u
B TSR M1k TR 00003, 333
oA R e 10K T 0003, 3333
NS Lo CELT caaek [T 00333333
s mpu'r smsrnvrry- 0 15v rms . . o T3 e V rms
L ' v : . '
5 ACCURACY i—l count of *,he larger o ’ —
: . ¥ - ' : o FI/FZt lcount
frequency the trigger error — . + trigger error
\E. 'rnvua BASE FREQUEH\-CY (mTERNALnMsz' R | S
: _ S’I‘ABILITY -, EEY 3 ::I Parts in 109 {nequency oﬁ'set at o
(; : v .Ia I‘:s a function of ambientltempega.ture' . : . beginnir. -of test) R A
AR e ] ) ‘.
S _zzach?;xfszspértfs#ﬂ? per Cfmm-, [:Leisstthuar;t)2partsm101 -per el
L ‘.f: b:) Rb ty o
b. Asafunction of line volt e"less than - ' '
T e parts in 1010 for cm“ges of £ 105, [C" "7 Lessthan a5 parts m101° (stab.lity)
. e Stability: dging vate: less than 3 pnrts . S Parts in 109 (frequency offset 24
NS i.n109 per 24 hours o ‘ - <. hours lateratsame temperature
by t , ., } ;‘;f‘ SR :mdline volt.q,re) e
.'l ] , R L ‘ |awlic .
I".l ‘ > ' ;" "l. ‘»' ! : Y




B - . i 1. 'S 3 . . 5 ot oL, o N

. o) b ‘p‘-, s TR 7 iy . S , L ‘ L .

X R I S ' T Moders2asL . o

T T P CNE R S ‘ o
L rnroamuuc: cuecx 'usr cno (Com d) ERRES

Lt B s L \ . ,
2 TIME BASE- Gutputs, ‘front panel: | i B . TIME BASE EXT JACK 'J:l) , . .

1 0 1 Hz to I\MI“" in decade steps; : AN e 1 MHz (1 k) [T} ‘ } ;
_ IV. peak-to-peak R .," i v N 100 kHz(10 ps) [ , _ o
b T T : i | 10kHz (.1 ms) - N
BRERE] I S S S e [ '] 1kHz (1 ms). Ve |
bl ' o L. . . vBHz(ioms), |- T TR N
T S A o . R 10 Hz‘(.ls) ] greater 1 C
ot .:|l.;‘ - i - j‘:’. \ . 1‘. “.‘ R ! . . .h.‘ | f\ E |‘ 1 H’z (105) . ; | '(i'. ;
L I TIME BASE: Outputs) rear panel: TIME BASE oxrrpm' JACK ps) N
N 0. LHzto IOMHzlndeoadesteps, S Y e I
[ B ; LBV pegk-to-peok rectangular wave with N o i"MN};‘;‘(fg% N e w, rms‘ . Ao
R _» 100-ohm Eource at:] MHz and lower; 1V ' | |- — 9 —_ N
L op ' '] -100 kHz (10 ) S
¢ |.w. ' rms sine wave with 1000-chm source - - — 7] 10kHz (10%) Vpp 1.
| KRR impedance only at 10 MHz. S L e 1 1-kHz (105) B S .
ST A ,;.* o K A D 100ﬁz(1oﬁ) 1 i
. Y S o b T T 10 He (107) n N
B I LI Lo T e (B 1 o
b e T g N e I Cv1Hz (10%) K ! e
! ' [ Py v et e o t ' I:‘ s - ."\il' !“ ! . . " ; i
. F INPUT A'I‘TENUATION Three ranges BRI AL T ¥, R
) 01,10 andlo’volto. BT ; R R Olvolt R A U R
:.'. ” ; - 3 ' 7 N N ._‘ ‘- “plll. . “:I'L.‘ |‘ L RN .l. 0 VDII: L c “ ' . . ! ' :
o T !3 aR L N S a FEr SR 10volts oL, S A

N ey DISPLAY STORAGE:’“ IR o IR
' ‘ Storage.o{f count ch.mge visible o - Slorage off = L ' L

e .‘ " Storage on: count Lhange not visible ' [::] Storage on '
. IV" Ca oy B -..!; 1\“ R N ‘ .’ B i

o H S;}MPLERATE- SRR TR I HERCR - R
: A < 2 sec to. ¥, 5 seconds IR R _ “»“.!2.-,58(7. to'_.> 5 seconds - ' N

. " g \"\ — "‘|I ! . “ ‘:II . .J_‘ ~ : : " ‘ ‘ . [ .“, H '
L Bcricons e AT e e o
o . e L R N . Vo ST ! L
L : '1 Cvutﬁut 4-11ne 1-2-2 -uico S T R -

’_l,' g State Le\rél' approx -8 volts: \ |h [ vo» state approx -8 volls -
e "1" State Le\reir approx +18 volts 1" state approx +18 volts

R . )2 ’Reference Léyelk; approx Te volts, aso | ,morrAL RECORDER JACK (311) Pins 25 and .,4
‘ e “ohms source impbdnnce, ;m:i approx «1 | ‘|- approx +9 volts

A

B volts, 1000-ohm source impedance S 7 approx -1 volts e . »

i ! R \..ls I I B i o " ‘: '.{A ‘ \ ) o "
P 3, Print Command negatlve step {rom+13 ‘ R DIGITAL RECORDER JACK (J11) Pin 48
3 " voltsto0 wlts, dc coupled IS R E:::l neganve step Bvots . .
F ! y o , " . L
4 Hold-off Requirements: +15; volts min, ' N DIGI'I‘AL RECORDER .IACK (Ill) Pin 22 .y
;1 +25 volts max Irom c@s:s ground (1000 I L +15 volts . I E
A1 ' ohm’ sourcee) o O N I . +25 volts ..
) §+ (GATE INDICATOR: - Front panel imncmon S P I
‘( 1 ! mam ga.le "open" state p F. ' . ‘ 3 " qate Iight‘?ndi?nlgs Do !l

1

~'| k. REsET CAPABILITY: Momentary controlon /| ot ot e AN T
|+ the front panel that returns both the dis-- | [L-7"7] Reset switch functions .
1 playecl and- internal count to zero, el T e W ey

. . ‘
) . .
: oo ‘. T g ' Y
X i b o S K
' ; : ; : S y : \ . -
| )
- . ) . L L
Y ' 1 ! 0 ]
. - '
e . : ‘ ' . - A e - T E .
s . S % : . !, R ' . . S ' DTN !
. o ' . ' . : A
- . ! o S , ' : i - ' L, P L.
3 lld I A s L c! P R R o “‘.l ' :
i . L T : R N 4 e , . Vo A . '
. D ) 1 i . . . “ - ' PR Lo .
) ' ) ' N ) ' i A )
. ) o ) P ! Yoo . v . RN . .o ' L
b . X . . . . . . - : cby . o B \ . . v ' . . g . . 1 .
A B o Lo ) o W AT R Vo . ) X SN ,
T L L A - oY '
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. Model 52451,

S!C'I‘IO
R!I‘I.ACIAI

4-). IN'I‘IOOUC‘I’ION

4-2. This section contains in!ormatfon for ordering

replacenient parts. Table 4-1 lists parts in alpha-
* numerical order of their reference designators and
_indicates the descriptionand HP stock number of each
‘part, together with any applicable notes, Table4-2'
lists parts in alpha-numerica? order of their HP stock -

number and provides the followtng information on
‘each part

a. Description of the part (see Iist of nbbreviat.ons
below)

'
|

b Typical marufacturer of the partina ﬁ\"E—dlglt R
cade; see, list of manu!ncturers in Table 4-‘.

&

. ‘J‘l ‘

d Totai quantityused in the instrument ('I‘Q column) 2

e Manufacturer s part number.

'Table‘! L o
‘4-4 ORD!RING INIORMAT!ON.

inquiry to your lncal Héwlett-Packard Field Oif

" 4u6.

REFEI'IENCE Dmcnnmns -

. 'Section IV
Paragraphs 4- 1 to 4-6

'

N IV
I.E PARTS

.
2

1

Miscellaneous parts are listed at the- end of

4”31

4-5; To ontaln replncement parts address orde: or

(see lists. at 'réar of ‘this manual for addresses)
Idertify parts by thelr Hewlett-Packard stock nambers.

‘To ohtnin a part that is not listed include' :

".a. Instrument model number. o

1
Y

-b Instrument serial number.

:

c. Descnptmn of the part.

L
' ]

.d- F‘u.nction and locatiun of t!".‘e‘ part. @,

'
'

4 ' ¢ Vo !
A »" assembly E - mlar electrenic pan [ P ! e plug iy . V. ' vacuum, tube, neon
B' - » motor F = tfuse Q" “x translstor : A, " ‘bulb; photocel, ete.
. BT = battery : ;‘l., « filter . R = resistor VR : c! voltage. regulator i
! C v = capacitor , ' = jack . RT » thermistor ' - W eable . ' Y
a : CP . = coupler K. = relay : foa B wwitch ' X womocket '
" ;0 CR . = dide . o Lo = Industor,’ \ T T transformer. Y . w oerystal Yy
ccert Do B cw delay liny ' M.« meter . ‘- 8. .+ terminal board - o L i
bt . D8 =!device signaling (lamp) MP » mechanical pnrt TP b leat pnin! ' LRI LN (K )
P L ' N N L . i RO ; " L .
i ; ' ‘ Aannnmnons. T Yo
. 1 d o T, (I P AR
B & = amperes ' . henrles NPN - .. M\Kl“" polmve- L RMS & - root-mean square . 1 ¢
) A F.C. » putomatic Irequency control  ° HEX = hexagonal b "t negative 7 RWV *+ reverse working ;
AMPL =~ amplilier HG = mercury ' NRFR - nol reconimended lur b . voltage .
: 1 . : . s R \ . . . \
B,F.0, = beat frequency csclllator HR : hcur(s);‘ " aER . ":‘m repla::zlment 5-B ~ glow-blow
A ' U BECU -= beryllium copper - o IF Cm ntermebiate freq 0 VT, * l';m'; N W', BCR .. Borhw. -
' . BH = birder head " IMPG .« impregnited . ‘ o TEPRCERE L hsE = melenium
BP = bandpass’ "INCD ¢ = {ncandescent o ) : ¢ FERT o= section(s) .
' BRS:. = brass INCL «. includels) - 'OBD e nrderbydeuripltnn “. SEMICON = semlconductor
' EWO = backward wave oscll!utur N5 | . insualaticnled) . OM v« gval head .. LBl . nilicon '
: INT » dfnternal CoX = oxide SIL « "sllver '
CCW  » counter-c ncltwlnc . e : &L = allde - -
CER = ceramic - K + Klom 300 \ ! ) SPG = apring h
Vb CMO = cabinet mount mly . LH = ‘loft hand P = penk o ', 8PL « gpecial
L COEF < coelficient ! LIN = llnear taper PC ‘= prlnledplrcun .~ 88T .- .= stalnless steel 1,
IR COM = commen ’ LKWAEI! = lock washer PF = pleofarade = 10 ‘SR . ° oeplitring
Lo | comp - campusiticn’ LOG = logarithmlic taper ' Iarads B B TSTL s stesl N
COMPL = complete LPF = low pass fllter . PHBRZ » phnaphnr broaze - . gl Y Jamalum ,
Vo CONN  «. conpector M v illi= 10-3 PHL © Phlllps | L s -
. \CP * cadmium plate | MEG . = - 108 - PIV = peak lnunevnltasu L TGL -l ",ee y.
"\ 7 CAT * = cathode-ray tube ' N pLar o e PNP. = positive-negative- O -E L
. . cw = clockwise ' etal ftim . s positive , " © xHn T hee :
; o METOX = metallle oxide P/O . = pantof ‘ I = titarium
o DEPC = depodited carbon AFR = mamdacturer POLY & olvstyrene ' TOL o scierance
e DR - = drive MINAT = minfature PORC o gr?c'e?l':‘;"? " OTRIM e trimmer
. " ELECT = electrulytic MO¥ - momenary . POS = poaitionls) STWT r traveling wave fube |
' : ENCAP » encapsulated ' MY . ﬁ’m hr'}'s - POT u  potentlomeler lU o . ‘mlcrn- ID'“ "l
. EXT = external ylar, . PP = peak-to-peak van o
- . ! L A : c PT = palmt 1 - . « variable’
o F. = i farads N = nano (10-9 o pa ‘

o M « flathead ' - N/C - nurm.!dly clloued WY = peak working voltage yoow = de wnrl:lng vnlu N
R FILH = fillister heat ' NE »  neon o : i w/ = with .
- FXD = flxed NIPL - = pickel plate 4 RECT, . = rectiller w - watts o , :

o [ N/O ‘=, norinally cpen " RF¢ .'i ®  radio frequency wIv = working inverse’ v
L GE . = germanium ' . NPO . = pegative positive zero R )" = round head or voltage |

! GL". "i» glass ' S0 (eero temperature " 'right hand ww x  wirewound .;
i GRD . = ground(ed) coefficient) RMO = rack mount nnly w/0 »  without ' :

. S o : .
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‘Section IV , ! Model 5245L -
Table 4-1 } ’ i " . ) |
‘ “Table 4-1. Reterénce-Desigxmuon Index K
&eégﬁ?f& ® Stock No. ' ! Description # Note
at | . | os2u5-60186 suchu ASSYATTENUATORCPART . oF w2)
AlCI | 0160-2262 CIFXD CER 16 PF 5% 5Q0VDCW
AlC2 0160-2260 CIFXD CER 13 PF 5% 500VDCYW i
AlC3 0150-0065 - CIFXD CER 0.001 UF. +100-20% soovncw
AlCY 0160-2550 | CIFXD CER 1.0 PF S0QVOCW |
AlCS 0160-2248 | CIFXD CER 4.3 PF 500VDCW -
Alce | omo-0169 | 'ciFxp MicA 100 FF S S00VDCW
AIET. 0150-0115 CIFXD CER 27 PF 108 5S00VDCw
AICRL © 1610-0016 SEMICON DEVICE tDIODE GERMANIUM .
ALCR2 1910-0016 DIOCEIGERMANIUM 100MA AT O,B5V 6OPIV
ALCR3 1910-0016 - SEMICON DEVICE sDIODE GERMANIUM
ALCRE 1910-001¢ SEMICON DEVICESDIODE GERMANIUM
AICRS - ' | 1910-0016 SEMICON, DEVICE $DIODE GERNANIUM
AlLL 9100~0345 COILSFXD 6.05 UH 20%
AN2 9100-0346 TOILIFXD .05 UH 20% .
AIRY - | ose3-2245 'RIFXD COMP 220K OHM 5% 1/4w.
AIR2 '|0757-0304 RIFXD MET FLM | MEGOHM 1% 1/4W
AIRS 0757-0368 RIFXD MET FLM 34 OHM 1%, 1/8W.
ARG © . | 0757-0368 REFXG MEY.FAM.38 OHM 1% 1/8W. .
AIRS . 0757-0972 RIFXD MET FLM 10GK OWM 28 1/6N .
AIR6 0686~1055 RIFXD-CONP | MEGOHM 5% 1/2w
AIR? 0757-0350 RIFX0 MET FLM 909K OHM 1R 1/4W
ALRS ., 0757-0072 RIEXD MET FLM 100K 'OHM 28° 1/8W-
AlR9 R : NOT ASSIGNED = -
AIRLG ", 0757-0946 - RIFXD MET.FLM 10K OHM 2%’ 1/5»
AIRLL 2100-1924 RIVAR conp 5K oh 208 1/5* N ‘
‘A1sy '3100-2036,"” SRITCHEIRGYARY .~ " .,
Als2 : NSR PART OF R1l
T TIME BASE' ,
a2 o o SWITCH ASSY(PART OF w2)
‘A2c1 75“'_f-"oiso-ox 2 _c:Fxo ¢ER 2000PF 208 soovocw
2R} ";oeaa-lousﬁ-' |:R¥Fx0 comp 100k oHM s taw
A251 ‘3100-2029.‘ SUITCHIROTARY oo
A3 _ y SHITCH ASSY tFUNCTIONCPART, OF W2)
A1, .. | 0883-2025 .. [ RtFXD COMP. 2000 OHM 5% i/uW
a2 - [ 06832025 RIFXD COMP 2000 OWM 5% 1/u
a1 '3100-187% - | SWITCHEROYARY 6 SECT 10 POSITION
Ay 5245L-198 | ASSYTMODE SWITCH
A4CL 0150-0095 - c:pxu CER o.oxur +ao-zo xoovncu
1 1 - s 1
AURY | 0633-102:: ; '.Rlqu comp moo OHHS 53 174w
Ausy 0 3100-0359 ‘ SWITCHIROT x-sscr 3-POS HP SPEC
J- f ) . \ ‘
) ‘
= ' = Bee list of abbrevialions in introduction to this section
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' Model 5245L : : _ ' Section IV

o o | : Table 4-1
N Table 4-1, Reference Designation Index (Cont'd)
‘ | . &fﬁ&“ﬁn & Stock No. ‘ Description # . Note
) A5 . [ 52u8L-19a | ASSYOUTPUT SWITC |
: asct | 0170-00%4 CIFXD MY .047UF 20% 50VOCH ' : ;
T, L ASC2 7 0170-009u CIFXD MY ©.047UF 20% S0VDCw !
Lo Ascm . - 1910-0016 - SEMICON DEVICE:DIODE GERMANIUM
- B Asox 18500062 TRANSISTORIGERMANIUM =
P . . ' v . , X
ASRL | o6p3=3315 RIFXD COMP 330 OMMS 5% 1/tiw ,
.| asm2 06B3-4335 "RIFXD COMP 43K OWM 5% 1/uW
" | ASR3 | 0683-1025 RIFXDICOMP 1000 OHMS =% 1/u4W
ASRN 0683~i025 REIFXD«COMP 1000 OHMS 5% L/4W
ASRS . 0683-6225 RIFXD COMP 6200 OHMS SR )/uw
ASC1L 3100-0390 . | SWITCHIROY. 2=SECT 9=P0S HP SPEC
A6 5243A=-65L ASSY!RECTIFIER
: 5243A-65L-1 | BOARDIBLANK P,C.
‘AsC1 0170-0040 CIFXD MY +QUT UF 108 200vDCH
A8CO 01600314 CIFXD MY 0201 UF 5% 4OOVDCW -
A6C> | 0160-0314 CIFXD HY .0.01 UF 5§ 400VDCW
ASCY 0170-0040 | CIFXD MY o047 UF 10% 200VDCW _
AGCRL 1801-0028 SEMICON DEVICE:DIODE.SI 750 mA 400 PIV : ‘ ,
AGCA2 18010028 SEMICON DEVICE:DIODE Si 750 mA 400 PIV . :
A6CRY | 1901-0028 SEMICON DEVICE:DIODE S) 760 mA 400 PIV ,
. AGCRY 1901.0028 . SEMICON DEVICE:DIODE SI 750 mA 400 PIV
. AGCRS - 1901-0029 - SEMICON DEVICE:DIODE SI 750 mA 600 PIV
ASCR6 10010020 . | SEMICON DEVICE:DIODE Si 750 mA 600 PIV
A6CRY) . | 1801.0029 ‘| sEMICON DEVICE:DIODE SI 750 mA 600 PIV
ABCRA 1901.0028, - 'SEMICON DEVICE:DIODE S1 766 mA 600 PIV
: ASCRY 1801.0023 SEMICON DEVICE:DIODE S) 760 mA 400 PIV
; ASCR10 1501-0028 SEMICON DEVICE:DIODE SI 750 mA 400 PIV
‘ ABCRLL 1901.0028 - SEMICON DEVICE:DIODE St 750 mA 400 PIV
A8CR12 | 18010028 SEMICON DEVICE:DIODE S! 760 mA 400 PIV
ASCR:3 1501.0028 SEMICON DEVICE:DIODE SI 750 mA 400 PIV
AGCRI4 10010028 SEMICCN DEVICE:DIODE SI 750 mA 400 PIV
ASCR1S 18C1.0028 . SEMICON DEVICE:DIODE S| 750 mA 400 PiV
ASCR16 1901.0028 SEMICON DEVICE:DIODE Si 750 mA 400 PIV
1ar B243A-65H ASSYIREGULATOR
520 3A=65H~1 BOARDIBLANK P,C.
ATCL 0170-0040 - CIFXD MY +O47 UF 10% 200VDCW
S | A2 0180-0097 CIFXD ELECT 47 UP 10%, 35yDCW
U L ATCS ‘ 0170-0080 A CIFXD MY «087 UF 10X 200vDCW
- ATCH 0180-0096 CIFXD ELECT 100UF 208 20VDCH
ATCS 0180-0098 * |'CsFXD ELECT JOCUF 20% 20yDCW
LATCRL - | 1502-0017 - SEMICON DEVICESDROGS SI '
| ATCR2 : 1502-0214 DIODEISILICON BRE/IKDOWN 56,2V 10N 1.5
p A7CR3 1902-0017 SEMICON DEVICEMDICOE SI
b ATCRY 1902-0057 SEMICON DEVICEDIOCE SILICON .
A7GY 1853-0001 ' | TRANSISTORIPNP SILICON Y0V GOOMN -
o
S e : # See list of abbrevigtions in introduction to this section
' 4-3
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Section iV Model 5245L
. Table 4-1 . _
‘ Table 4-1,  Reference Designation Index (Cont'd),
&%ﬁrg& & Stock No, ’ Description # Note
. ' i
A7Q2 1850-0062 TRANSISTOR FGERMANIUM -
ATQ3 1853-0001 i | -TRANSISTORIFNP SILICON 30V 900MW
A7Q4 1850-0062 TRANSISTOR 3 GERMANIUM ‘
ATQS 1850-0048 TRANSISTORtGERMANIUM 2N650 PNP
ATRL 0758-0015 RIFXO MET FLM 220 OHMS 5% 1/2w
ATR2 0éB6-1025 RIFXD COMP 1000 QWM 5K L/2w ,
ATR3 0686-2235 RIFXD COMP 22K OWM 5% 1/2w
ATR% 0758-0015 REFXD MET FLM 220 OHMS 5% 1/2W
| a7as 2100-1412 RIVAR COMP 500 OHM 20% LIN 1/4W
ATRG 0758~6015 RIFXO MET FLM 220 OHMS Sa /2%
ATR? 0689 2035 RIFAD COMP 20K OMM SX iw |
ATR8 0758-0015 RIFXD MET FLM 220 OHMS 5% 1/2w
ATR9 0686-8215 | ROFXO coMP 620 oMM 5% 172w
ATR10 0686-7525 | RIFXD COMP 7500 ONM 5% 1/2w
ATR1L 07568-0015 RIFXO' MET FLM 220 OHMS 5% L/2w
ATR12 2100-1412 REVAR COMP 500 OMM 20% LIN /4w
ATRL3 07580028 ‘RIFXD MET FLM 270 OHMS S 1/2W
ATREG 0686-8215 ' RIFXD COMP 820 OMM 5% 1/2W
ATR1S 0686-2735 RIFXD COMP 27K OHM 5% 1/2w
ATRES - 0686-6215 REFXD COMP 620 OHM 5% 1/2W
ATR17 2100-1412 ‘RIVAR COMP 580° OHM 20K LIN 1/4W
ATR1E 0686-2025 RIFXO CoMP 2000 OWM 5% 1,2% .
ATRLS | 0686-1525 REFX0 CoMP 1500 OwM 5% 1/24
ATR20 . | 0683-1525 RIFXO coMP 1500cHM s% 1/4w
A8 52u3L-654 ASSYSDECIMAL POINT '
ABCRIL 1501-0025 SEMICON DEVICEIDIODE JUNCTION :
ABCR2 .| 1901-0025 SEMICON DEVICEIDIODE JUNCTION
ABCR3 '| 1901-0025 SEMICON OEVICEIDIODE JUNCTION
ABCRS ' NOT ASSIGNED ‘ l :
ABCRS 1901-0025 -SEMICON DEVICEIDTODE JUNCTION
. ! ' . ! LI . a .
ABCR6 1901-0025 - SEMICON DEVICEIDIODE JUNCTION '
ABCR7 '1501-6025 'SEMICON CEVICE 1DIODE JUNCTION
ABCRB 1501-0025 SEMICON DEVICEDIODE JUNCTION
ABCR? 1501-0025 SEMICON DEVICESDIOOE JUNCTION
ABCR10 1901-0025 SEMICON OEVICESDIODE JUNCTION
. | ) [
ABCR11 '1901-0025 SEMICON DEVICE IDIODE JUNCTION
ABCR12 . 1901-0025 SEMICON DEVICEIDIOOE JUNCTION
ABCR13 1501-0025 SEMICON DEVICEtDIODE JUNCTION
ABCRL4 NOT .ASSIGNEC -
ABCR1S | 1901-0025 SEMICON CEVICE1DIOOE JUNCTION
ABCR16 1501-0025 ‘SEMICON DEVICE SOIO0E -JUNCTION
ABCR17 'NOT ASSIGNEC . ..
ABCR18 1901-5025 SEMICON DEVICESDICDE JUNCTION
ABDS1 - THAU N - 3
ABDS2 | » NOT ASSIGNED
ABDS3 2140-0028 LAMPIGLOW 1/154
ABDS4 2140-0028 LAMPIGLOW 1/15W
ABDSS 2140-0028 .| LAMPiGLOW is1zM
ABDS6 2140-6028 'LANPIGLOY L/13W
ABDS? 2140-0028 LAMPIGLOW 1/1sw <
- i
# See list of abbreviations in Introduction to this section _
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Model 32301

. '
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Section IV

. 8 ] Table 4-1
' o Table 4-1, Reference Desfgnation Index (Cont'd)
. | Destption | ® Stock No, ‘ Deseription # Note
\ | -
ABDSB 2140-0028 LAMPIGLOW 1/15W : \
ABDS9 | =180~0026 LAMPIGLOW 1/15W ,
ABRL  THRU _
ABR2 . . NOT ASSIGNED CL
ABRS . 0683-1055 . RIFXD COHP 1' MEGOWM 5% 1/4W
ABRY 0683-6835 RIFXD COMP 68K OHM SN 1/4W
ABRS 0683-1055 RIFXD COMP | MEGOWM 5% 1/4W
‘ABRS 06B3-6835 RIFXD COMP eBK OWM S¥ L/uw -
© 1 ABRY 0683-1055 RIFXD COMP 1 MEGOHM 5%. 1/4%
.. 'l aBr8 0683-6835 RIFX0 COMP 68K QMM 5% L/4w
; ABR9 0483-1055 REFXD COMP. | MEGOHM 5% 1/uw
ABR10 0683-6835 RIFXD COMP 68K OMM 5% 1/u4w
ABR)) 0683-1055 RIFXD COMP 1 MEGOHM 5% 1/4w
ABR12 0683~6835 RIFXD COMP ¢8K OWM 5% 1/uw
ABR13 06831055 RIFXD COMP 1 MEGOHM 5% 1/4%
ABR14 0683-6835 RIFXD COMP €8K OMM 5%. L/uW
ABR1S 0833-1055 RIFXD COMP 1 MEGOMM S% 1/4Ww
ABR16 ' | 0683-6835 RIFXD COMP 68K OHM S5%° 174w
ABR17 ' 0683=1245 RIFXD COMP J20K OHM S% 1/4%
ABR1B 0683-1245 REFX0 COHP 120K OMM 5% L/uw
ABR19 0663-1245 RIFXD COMP 120K DHM 5% 1/dw
. | aBr20 0683=1245 REFXD COMP 120K OWM 5% I/4w
; A9 5243L~65B - | ASSY!MEASUREMENT UNITS .o
5243L~658=) " BOARGIBLANK PoCo - : \
. | asea 0150-0012 CIFXD CER 0.01UF 208 1000VDCW *' _
| ascRi 1901-0535 SEMICON DEVICEIDIODE JUNCTION
' - ASCR2 10010535 SEMICON DEVICE10IODE JUNCTION
A9CR3 1901-0535 SEMICON DEVICEIDIODE JUNCTION
b A9CRY ‘ 1901-0535 SEMICON DEVICEIDIODE JUNCTION
- ASCRS 1901-0535 SEMICON CEVICEIDIODE JUNCTION
AFCRS 1801-0335 SEMIGON DEVICESDIODE 'JUNCTEION
A9CR? .1901-0535 SEMICON DEVICESDIODE JUNCTION .
A9CRS 1801-0535 SEMICON DEVICE:DIODE JUNCTION
ASCR9 1901-0535 SEMICON DEVICE:DIODE JUNCTION
ASCR1O 1501-0535 - SEMICON DEVICEIDICDE JUNCTION
S A9CRL1 1401-0535 SEMICON DEVICEIDIODE JUNCTION
o ASCR12 '1301-0535 SEMICON DEVICE:DIODE - JUNCTION
AS08% THRU o
AS0$9 . NOT ASSIGNED ,
.1 ASD810 2140-0015 LAMPLGLOW NEON NEw2H -
i ASDS11 2140=-0015% LAMPIGLOW MEON NEw2H
. A90842 2140-0015 LAMFIGLOW NEON NE-2H
A90813 21400015 - LAMPIGLOW NEON NE=-2H
ADS 14 2140-0015 LAMPIGLOW NEON NE=2H
ARDS1S 2140-001% ‘LAMPIGLON NEON NE=2H
ASR}E 0686 ~5135 'RIFXD COMP. 51K OMNS 5% 1/2W -
- ASRE 0683-1055 RIFXO COMP | MEGUWM 5% i/Gw
"o |'AsR3 0636-5135 RIFXD COMP 51K OHMS 5% 1/2W

)
r i
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‘SectionIV . S T ~Model 5245L

Table 4-1 o A B ‘ .
- Table 4-1. Reference Designatitn Index. (Cont'd) .
¥ y N .
I |
&%‘fgﬁ?i’& & Stock No. ‘ _ Description # Note
| j : , ‘
ASRY 06831055 RIFXD COMP ) MEGOMM 5% 1/4w o ‘
A9RS 0686 ~5135 RIFXD COMP 51K OHN5 5K 1/2W ‘ , 4
_ASR6 0683~1055 RIFXD COMP 1 MEGOHM 5% 1/uK , ‘
A9RY .| Osgb-5135 REFXD COMP 51K OWMS 5% '1/2W : : N .
A9RE 0683-1055 RIFXD COMF & MEGOWM 5% I/uW
ASR9 1 0686-5135 REFXD COMP 51K OHMS S8 1/2w ‘
ASR10 | 0eBI-1055 RIFXD COMP | MEGONM 5% 1/4% S
A9RIL | 06865135 REFXD COMP' b1K QHNS 5K 1/2W L
ASR12 ' .| 06831055 = .| RIFXD COMP I MEGOHM 5% 1/4p o
ADR13 | oea3-12u45 RIFXD COMP 120K DHM 5% 1/4w
ASR14 0683-1245 | REFXD COMP 120K DHM 5% 1,/un ‘
A9R15 - . | 0683-1245 | RIFXD COMP 120K OWM 5% 1/ug ' : _
ASR16 | QeB3e-124b "RIFXD COMP 120K DHM 5% 31/4w o a
ALO " | 05212-606 ASSYEDECIMAL BOARD | )
, | 05212-2016 BOARDIBLANK PC :
05212~6013 | READOUT ELCCK ASSY
AI0CL [0140-0090 | CIFXD MICA 39 PF sy - - , -] -
Alocz ' 1.0140-0145 CIFXO MICA z2 PF 3% - - o C
AL0C3 0140-6193 | CIFXD MICA E2 PF =a : ‘ I
Alock 0140-0153 CIFXD MICA E2 PF 3% >
| At0e5 | o1w0-0204 CIFXD MICA 47PF 58 NPO 500VDCW
AloCe | 0140-0197 'CIFX0 MICA ja0 PF 5%
A10C? 0160-2205 | CIFXO MICA 91 FF 5§
A10CB 0140-0192° | CIFXD MICA e8 PF sx , S o
A10CO 0140-0197 CtFXO MICA. 180 FF S% - o
AIOCI0 - | 0140-0217 CIFX0 MICA 140 PP 2% 300VDCW o :
AJOCIL" . | 0160-2208 CIFXD MICA 91 PF %
AlOCLZ 0140-0193 CIFXD MICA 82 PF 8% : o
AlOC13 0160~2206 CIFXD MICA 160 PP 5% , :
A10C14 0140-0355 CIFX0 MICA 130 PP 5% 300 vOCw
ALOCIS . | 0160-2206 ' | CIFXD MICA 160 PF 5% T
AlOCR1 1903-0025 - DICOEISILICON 1009V 10GMA S :
ALOCR2 190i-0025" OIODENSILICON '100WY 100MA S . ‘\
A1GCR3 ' 1901-0025 DIODETSILICCN 100WY 100MA ‘ : B
ALOCRE 15010025 .| DIODE®SILICON 100WY . 100MaA |
AIOCRS. | 1901-0025 DIODESSILICCN 108mY 100MA )
A10CR6 1901-0025" - | DropErsILICON 1oomy 100MA . B :
A10CR7 1901~0025 DIODESSILICCN 100WY 100MA : Lo
A10CRS 1901-0025 DIODE:SILICON 1COWV JOOMA ' \ '
A2OCR® - 1910-0016 DIODESGERMANIUM 1 MICROSEC 60 wiv o
A30CR10 1910-0016 . DIODEGERMANIUM 1 MICROSEC 60 wlv _ N
. ; ' - : . : ) '
“A3OCRIL 1910-0016° . | DIODESGERMANIUM I MICROSEC 60 WIV . . : '
AlQCR1Z | 1910=0016 DICDETGERMANIUM | MICROSEC &0 wly ' ' :
‘A1OCR13 | 1910-0016 DICDEIGERMANIUM | MICROSEC 60 WiV : o
Al0CR14 ' | 1910-0016 DIGDESGERMANIUM 1 MICROSEC 60 WIV ) o
‘AJOCRIS 19100016 | DIODEJGERMANIUM | MICROSEC ‘60 WIv '
A1OCR16 1910-0016 DICDEIGERMANIUM 1 MICROSEC €0 WIV |
AIOCRI7 | 1910-0016 " | DICDEFGERMANILM ; MICROSEC &0 wiv |
A30CR18 1910-0016 | DICDEIGERMANIUM | MICROSEC 60 WIv-
AtODS: L NSR PART OF nznoaur‘aLoqx ASSY
.*l )
! ! . ‘ o 1 Lo
t ' C . " L _ Y > | i
’ # See list of abbreviations in Introdustion lo this secticn ‘, : ) .
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' Model 5245L ! Sectivn IV
o o ‘ Table 4-1
T | L 'Tahle 4-1, Reference Designation Index (Cont'd)
@ [F5EE | esour Description ¢ Nate
. ‘ [ ' ' ] ' ]
-t | alops2 NSR PART OF READDUT BLOCK ASSY. '
C A100S3 * ! NSR PART OF READOUT BLOCK ASSY ,
ALODSG , NSR PART OF AREADOUT HLOCK aSSY
Al0DSS , NDT ASSIGNED
A10D56 1970-0009 ELECTRON TLSEtINDICATOR 10 DIGIT
A1001 6080-0060 TRANSJSTOR! GERMANIUM PNP SELECTED |
. - | at0Q2 5080-0060 TRANSISTOR GERMANIUM PNP SELECTED -
, A10Q3 5080-0060 TRANSISTOREGERMANIUM PNP SELECTED
d - Al004 5080-00€0 TRANSISTORGERMANJUM PNP SELF,CTED
| at0es 6080-0060 TRANSISTOR FGERMANIUM PNP SELECTED
- | ateus | | coso-oos0 TRANSISTOR¥'GERMANIUM, PNP SELECTED
.| ax0@7 . | s080-0060 TRANSTSTOR I GERMANIUM PNP SELECTED .
2 1 ALogs 6080-0060 TRANSISTOR! GERMANTUM PNP SELECTED
| atoms | 0686=4735 - RIFXD COMP 47K QWM 5% 1/2W
AoR2 [ . NSR_PART OF READOUT BLOCK ASSY
ALOR3 THRU [, : :
' AIORS : o NOT ASSTGNED )
'{ ALORG 0683-3945 . RIFXD COMP 390K -OHMS 5K 1/4W
ALOR? 06B83-3945 REFXD <CMP 390K OHMS 5%’ 1/uW °
ALOkB 0683-3945 RIFXD COMP 390K OMNS ‘5% 1/4W.
T | AORS 0683-3945 RIFXD COMP 390K OHMS 5% 1/uW
| Atorao . | osse-7525 REFXD CONP 7500 DHMS 5% 1,29 .
o | aloret- 0683-5635 RIFXD COMP 56K ONNS 5% L/uW -
ALUR12 06035635 RIFXU COMP 56K OHNS 5% 1/uW
‘aa | Al0RIS 0686-7525 RIFXD COMP 7500 OMMS 5K L/20
. + | ALOR2U - -06B3-4735 RIFX0 COMF 47K OHMS 5K 1/uw
W [‘AloR1S | 0683-4735 REFXD COMP 47K OHMS 5K L/uw
S 7| at0mie | 0683-3925 REFXD COMP 3900 OWM 5K 1/GW .
AJOR17 0683~1815 RIFXD COMP. 180 OWM 5% 1/4¥
v AL0R1B 0683-4735 RIFX0 COMP 47K OMMS SK 1/uw !
ALOR19 - 0683-3925 _ . | REFXD COMP 3900 OWM 5% /4
Co i | avemao 0683-1045 REIEXC COMP 100K OWMS S% L/4W -
i [ alom2a. 0£83-3025 REIFXD COMP 3000 OWM 5K t/bw =~~~
5 ' | aloR2z - 06834735 RIFXD CONP 47K OWMS 5% 1/4W
i , ) . R .
s ALOR23 0683-4735 RIFXD COMP 47K CHMS 5K 1/uw |
i . | AOR24’ ' 0£83-3025 RSFXD COMP 3000 ONM 5% 1/uWw
0| Atoras 0686-7525 RIFXD COMP 7500 OHMS 5K 1/28
Yoo ['aaonae, 0683-5635 RUFXD, COMP 56K OMNS 5% 1/4W
o | aroma? 0683-5635 RIFXD COMP. 56K OHMS 5% L/uw
[ aronze - 0686-7525 RIFXD COMP 7500 OWMS 5K 1/2w
A30R29 0683-4735 RIFXD COMP 47K OHNS 5% 1/4w
v | Alor30. 0683-4735 RFXD COMP W7K OHMMS 5% 1/uW
N 3T 0683-3925 REFXD COMP 3900 OHM 5% 1/u4w
Vs ALOR32 . | 0683-3925 RIFXC COMP 3300 OMM 5% L/uw
i [ aonss 0683-1815 /REFXD COMP 180 ONM 5% L/uW
N .| Azom3s 0623-2735 'RIFXD CQMP 27K OHNS 5% 1/4¥
| AsoR3s 06833925 RSFXD COMP 3900 OMM 5% 1/4W
e | azomds 0683-8225 'RIEXD COMP. 8200 OWNS 5% 1/4W
o | ALOR37 0683-1045 RIFXO COMP 100K OWMS 5K 1/4W
o \ AL0R38 0BoO-7525 RIFXD COMP 7500 DWMS 5% 1/2W .
i“i ‘ ‘\ ' ' [l
v |
ﬁ ]. Ehl
- ] ) - - -
B - % See list cf abbreviations in introduction to this section
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Section IV : Model 6245L -
Table 4-1 . o _ ‘
Table 4-1. Relerence Designation Index (Cont'd) :
geegfgl;%%fgn | % stock No. Description # Note

ALUR3ID 0683-5635 REFXD COMP 56K OMMS £% 1/tw

AJOR4C 06B3-5635 RIFXD COMF 56K CHMS 5% 1/4@a

ALURBL 0686-7525 REFXD COMP 7500 OHMS 5% 1/2w

ALOR42 0683-4735 'RIFAD COMP 47K OMMS 5% 1/UW - o

a10R4D 0683-4735" REFXD COMP 47K OhM5S 5% 1/uWw ’ ;

ALORGY 06838225 RIFXD COMP 200 DHMS 5% 1/4%

ALORYS 0683-3925 RIFXG COMP 3900 OHM 5% 1/UW g

AlORN4E I Qep3«lBlis RIFXO COMP 180 CHM S% 1/4w ot .

ALORGT ¢ | Oeg3-u735 RIFXD COMF 47K CHNS 5%’ 1/4w

ALOR48 0683-3925 RIFXO COMP 3900 DKM 5% 1/4w

ALORNS Q683~1035 RIFXD COMP 10K: CHM 5% 1/uw.

ALORS0 0683~1045 AIFAD COMP 100K OMMS 5% L/4W

AIOR51 0686-7525 RIFXD COMP 7500 OMMS 5% 1/24

. AIORS2 06835635 RIFAD COMP Z6K CHMS 5% .1/um -

AIORS3 v | 0683-5635 RIFX0 COMP BGK CHMS 5% L/4W

£10RS4- 06867525 REFXD COMP 7500 ‘OMMS 5% 1/2¥

A10R55 0683-U735 REFXD COMF 47K CHMS 5% 1/4W

ALORSS 0£83-4735 RIFXD COMP 47K CHMS 5% 1/4w

ALORS7 0663-1035 RIFXO COME 1OK'OHN 5% L/uW

AJORSS 0683-3925 REFXU COMF 2500 OMN 5% 1/4W

ALURS9 06831635 REIFXD COMP 180 OHM 53 1/4%

ALORGO 0663-4735 RIFXD COMP &7K OHNS 5% 1/uw

ALOR6L | OeE3-3925 REFXD COMP 3500 OMM 5% 1/4w .

AlOR62 06831035 RIFXD COMP 10K UMM 5% 1/4W o

ALURGD 06B83-6835 RIFXD -COMP ¢BK CHM 5a L/uw o

A1OR&4 | osB3-10us RYFXD COMP 1UOK OHMS &% p/uw '

A1DR6S 0683-2025 REFXD COMF 2000 OHM, 5% 1/

ALOVE NSR PART OF READOUT BLOCK ASSY

ALL SAME AS AlQs USE PREFIX A1l = = '
| a1z 'SAME AS A10: USE PREFIX Al2 . ,
|'aLs SAME A5 AlOs USE PREFIX AL3 s

214 SAME AS A)O» USE FREFIX alb o

AlS ‘ SAME ‘A5 -AlLO, USE PREFIX AlS ;

Al6 05232~6010 DECIMAL CULATER ASSEMBLY

05232~2010 BOARDOBLANK PC .
05212-6011 READOUT BLUCK ASSEMBLY o

AtsCl | 0160-0369 CIEXD MICR IT PF 5%

Alec2 0160-0369 CIFXD MICA 17 PF 5W

Al6C3 '0140-0204 CIFX0 MICA 47PF 5% NPO 500VDCW

AL6CH 0140-0204 CIFXQ MICA 47FF 5K NPG 5QOVDCW

AlECS 01100204 CIFXD MICA 47PF 5% NPO S00VOCW \

atece 0140-0204 CIFXD MICA 47PF 5% NPO SOOVDCW

AleC? . 0140-0194 CIFXJ MICA 110 PF 5% 300 VDCW

A1oCB ' | 0140-0204 CIFXD MICA 7PF 5% NPO 500VDCW

ALGLY 0140-02C4 CIFXD MICA 4T7PF 5% NPO. 500vDCW

A16C10 0160-2563 CIFXD CER 2000 PF 20% SOOVDCE

AleCll 0160-2563 CIFXD CER 200C FF 20% SOOVDCH .

AleCl2 . 0140-0191 CIFXD MICA 56 CF 5% 300 VOCW'

Al6C13 0160-2306 C3FX0 MICA 27 PF 5%

4.8 .

_ = See list of abbreviations in introduction to this section
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. Model 5245L .

+ Bection IV

" ‘ ‘ T.1blc 4- 1
LR R oo ~ Table 4-1. Reference Designation Index {Cont'd)
@ = rharn Description +_ Nate
. " " ’ 1 ‘\
' 1 aleciu: 0140-0190 CIFxD MICA 3% PF 5% 300 vECW.
‘ AL6CLS 0i40-0190 CEIFXU MICA 39 FF Sy 300 vOCw
© . |'alecle 0140-0151 CIFXD MICA 56 PF 5% 300 VOCW
C | atecy? 01400191 CIFXD MICA 56 FF, 5% 300 VGCW ’
L ‘AL6CR) - 19010025 Dlont-duNCTIONBIOO MA AT lv 10OPIV
| a1scr2 1901-0025 - | DIODE+JUNCTIONEL0O MA AT iV JOUPIV
‘ "AL6CR3 '1901=0025 . DIODEsJUNCTIONELOO MA AT 1V 1OUPIV '
; Al6CRY - 1901-0025 DIGDE»JUNCTIONEL0O0 HA AT, 1V 10OPIV -
& AL6CRS 1501-0025 . BI0DE»JUNCTIONYIO0 Ma AT 1V, 100PIV 5 _
“ A16CR® 1501-8025 . | DIGDEsJUNCTIONT100 MA-AT 1V JOOPIV ' f"‘\' .
RO AL6CA? 1603~0025 | DIODEsJUNCTIONS100 MA AT 1v JO0OPIV e |
ALl4CRS 1501-0025 ' | DIODE+GUNCTIONILO9 MA AT 1V 1QUPLV Cow
A L6CR® 1501=0040 DICDEsSILECUNESZC MA AT 1v' 30 PIY. , N N
, .| alecR10 1501 =904y DIOD»SILICONI30 MA AT, 1V°30 PIV ‘ X
G| aeeRat 15010040 | DIQDEsSILICONE3O MA, AT 1y 30 PV ,
o | alecRIz 1901-6080 DIUDE+SILICONE3Q MA AT 1V 30 PIV |
. ‘| ateCR1d .. '] 1901-0040 - DIODE»SILICCNI30 MA AT 1y 30 PIV . 1
S| aleCRI& o, | 1901~0040 OICDEsSILICCNI30 MA AT 1V 30 PIV . , . t
- | AL6CR}S 1901-0040 'DIODEsSILICCNIDO W& AT LV 30 PIV. : N
. 1alscais . 1901-0040 . “DIODE+SILICONI30 MA AT IV 30 PIV S
| arecri? 1901 =004U 'DIODEvSILICONTIO MA AT 1v'30 PIV ‘ b
© | AleCR1B ' | 1901-0040 DIODESILICCNI30 MA AT 1V 30 PIV ' -
| Al6CR19 "1 1903-0040 DIODESILICONEIO MA AT 1V 30 PIV
o 'PAMeCR2G ‘1901-oouo monu-sn.lcomso MA AT LV 30 PIV
. . NAl6CR21 Loox-eoug'. SEMICON nf.vlczmxone sn.xcoa.-)' ‘
) {aleDs1 | - NSR PART OF READOUT BLOCK ASSY !
0| AseDS2 A NSR PART OF READOUT BLOCK ASSY "
S L) A1eDS3 NSR PART OF REACOUT BLOCK ASSY .
© 1 ALLDSY - ,NSR PART 'OF READOUT BLOCK ASSY .. N
A16DS5 ‘ 'NOT ASSIGNEL :
Al6DS6 1970-0009 ELECTRON 'n.ea:mmcnon 10 DIGLT
B )
Al6Q1. 185Y-0034 mmsrswmsxucon PNP q
o AleQ2 | 1853~-2034 TRANSISTORISILICON PNP | ,
AleQ3 1853-0034 - TRANSISTORISILICON PNP
AleQu 18530034 TRANSISTORISILICON PNP . .
A1695 1853-9034 TRANSISTGRESILICON.PNP,
43636 1853-0034 TRANSISTORISILICON PNP
Al607 1e53-8034 TRANSISTORESIL ICON PNP
. AL6G8 1853-0034 TRANSISTORISILICON PNP
! ! . . ' )
) | Aa16R1 0486-4735 'REFXG COMP 47K QMM 5% /2% -
) "1 alem2 . {7 : NSR PART CF READOUT BLOCK ASSY
AL6R3 THRY : o
AL6RS . NOT ASSIGMED
. AL6RS 0683=3945 RIFXD COMP 390K (OHM 5% 1/4%
: Al6R7 ‘06833945 'RIFAD COMP 350K OHM 5% 1/uw
. 1 . L [
§ ‘AL6RE’ Q68I-3945 RIFX0 COMP 390K UMM 58 -1/4w
ALORD . 0683-3945 RIFXD COMP JS0K OWM 5§ 1/4%
Al6R10 0683-5635 RIFXD COMP 56K CHM 5% 1/4W
AlGRLE 06535635 RIFXD COMP 56K CHN S8 1/uW
P ‘A
H

Bl
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Section IV P , ‘ . Mocel 5245L
Table 4-1: o ' ’ , 3
L : i L
' 1 Drable 4-1, Reference Design;tion Irdex (Cont'd) P
rd B B 3 . ] s
’ 5‘;};1@?3“‘. * & Stock Ne. 'Description !! Note
' f
A16R1Z 0683-5¢35 .| RIFXC) COMP S6K OHN 5% 1/4w (
Al6R13 |0683-5635 RIFXD COMP 56K OAN 5% 1/4% J
ALGR ;Y 0¢83-5635 RIFX0 COMP 56K OHM 5% 1/uW
‘ALGRLS | 0683~5635 - RIFXD COMP 56K OHM 5% 1/u4w
Al6RLS - 0683-5630) RIFXD COMP S6K OHM S% 1/uW ’
AL6RIT 0633-8635 | RIFKD COMP 56K OWM 54 I/uN o,
Al6R18 0761-0010 ' RIFXQ MET Ck 1800 OHM 5% 1M
AI6R1® © | 0761-6010 RIFXOD MET CX 1800 OHM 5% lw
ALGR20 0 | 0758-0044 “RIFXD MET Cx 2200 ONM 5% 1/2w
AteR21 | | ovEa-~e004 RIFXD MET FLM 2700 OHM 58 1/2%
‘ater2z |, ... |'o758-0004 RIFXO MET FLM 2700 CHM 5% 1/2W
(Al6R23 . 0758-0004 RIFXD MET 7LM 2700 OHM 5% 1/2w
“AloR24 0758-0004 RIFXQ MET FLM 2700 OnM 5% 1/2W
1 AIEm2S -Q'758=0004 RIFX0 MET FLM 2700 OhM 5% 1/2%
Al6R26 , | Oead-1635 RIFXD COMP 16K OHM 5K L/uW .
. . 1 R o . ‘ S
'Atlem27 . 0683-1635 ROFXD COMP 1€k OFM 5% 1/4W
AleRz8 0683-1635"" .© | RIFXD COMP 16K OHM 5% 14w
'AlBR2% 06B3-1635 | | RIFXD COMP '16K GHM 5% L/4W
'AL6R30 0683-1635 © |'RIFXD COMP 16K, ONN 5k L/u4W
AL&R3L 0683-1635 REFXD COMP 16K OHM 58 1/uW
' - I I | ‘
ALORS52 U6E3=1635 , | REFXD COMP 16X GMM 5% 1/4W
Al6R33 0683-1635 RIFXD COMP J6K OWM 5% 1/4%
AL6RIY 0683-1015 'RIFXD COMP 100 OWN 5% 1/uW -
Al16R3S . | 0683-3925 REFXD COMP 3900 DNM 5% L/iw .
Al6R36 . U683-1835 RIFX0 COMP 18K GHM 5n 1/uk
‘AleR37 T |0e83-3925 ° | RIFXO COMP 3900  OHM 5% a0
| ater38 0683-4715 .| RIFXD 470 ChMS SR 17uw
AL&R39 0683-1015 RIFXD COMP 300 OHM 5% 1/4w’
‘ALGREO 0683-3925 REFXD COMP 3500 OMM 5% 1/um '
Al6R41' - 0683-1835 RIFXD COMP. 1BK OHM 5% 1/4%
ALeRu2" 0683-3925 - | RIFAD COMP 3900 OMM 5% 1/up
Al6RL3 0683=-1115 RIFXD COMP 110 CMM 5% L/uw
AleRisy 0683-1025 RIFX0 COMP 1000 OHM 5% 1/4w n
AL6RAS 0683-3925 'REFXD COMP 3900 OWM 5%, L/uw
ALGRUS ,0653-1835 RIFXD COMF 18K CHM 5 l/uw ‘
A16RUT 0683-3925 RIFXD CONP 2900 DM 5§ 1/u%
Al6R4B’ 0683-1045 RIFXO COMP ;00K OWM 5% /4w -
AYoRUD 06833925’ REFX COMP 2300 OMM'5% 1/4w . .
A16R50 0683-1835 RIFXD COMP 18K CHM 5% 1/uw
Aler5l 0¢83-1025 REFXO COMP 1000 OWM 5% 1/4n
‘AleRs2 . | oee3-111y RIFX0 COMP 110 OHM 5A /W
AL6RS3 0683-3925 RIFXD CCMP 3900 OHM 5% 1/4w
AloR34 0e53-1045 RIFXD COMP 100K [CNM 5% 1/uw ‘
Al6RSS 0683~1025 - REFX2 COMP 1000 OWM 5% }/4W
Al6KSE . 0683-3625 RIFX3 COMP 3600 OMM 5% 1/4w
A18RS7 - 0eBI~3625 RIFXQ COMP 3600 OHM 5% 1/4n
A16RSE - 0683-1025 RIFXD COMP 1000 OWM 5% 1/un’
ALGRE9 0683-1045 | RIFXD COMP 100K OMM 5% /4w -
A1€R60' . Qe83-1125" REFXD COMP 1100 OWM 5% 1/4w
A16R61 0683-2735 . RIFXD COMP Z7K OWN 5% 1/4W
Al6R6Z 0663-1045 RIFAD COMP. 100K OWM &% /4w
‘ " = See list of abb_reviatidn# In inlroduction 1o this section -
4-10
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Section IV

1 Model 5245L
i T R Table 4-1
oo _ Table 4-1, Reference Designatlon‘mdex (Cont'd) -
. ' | Deigten | ® Stock No. | Description # Note
> . "‘; SR oo
! Al6R63 0683-1235 RIFXD CONP 12K OMM 5% 1/0W .
- Al6P6L 0683-3025 RIFXG COMP 3000 ONM 5% 1/4W
e AL6R6E 0683-3935 RIFXD COMP 39K OmM 5% 1/4W '
L Y aenn . NSR PART OF READDUT BLOCK ASSY
| A1z 5205A-65C ASSYtDECIMAL COUNTER
1 i 5245A-65C~1, . | BOARDIBLANK PyC. - c
[ L ALTCE 0150-0093 ' | CtFXD CER O+OIUF #80-20 100VDCw .
. | azrez 0150-0050 - CIFXD CER 1000PF 600 VDCW
A17C3 0340-8196 CIFXD MICA 350 PF S% 300 VOCW
AL7CH 0140-0034 CIFXD .MICA 22 PF 5% 500 vOCW
| arres 0140-0210- _CIFXD MICA .270PF 5% 300VDCW
i A17CE 01400145 'CIEXD MICA 22 PF 5% 500 vOCW
S | axre 0140-0196 | CIFXD MICA 150 PF 5% 300 VDCu.
v alrce ! 0140-0202 CIFXD MICA 15 PF %% S00VDCH
: A17C9 0140-0208 CIFXD MICA 6BOPF S 300VDCW
o | awc1e’ . | 01u0-0202 CIFXD MICA 15 PF 5% 500V0CW.
-alrell 0140-0204 "CIFXD MICA W7BF 58 NPO 500VDCW
. A17C12. | 01400145 CIFXD MICA 22 PF SK 500 VOCW
ar7e13’ 0140-8214 CIFXD MICA 6QPF 5% 300VDCW
ALTCLY 0140-0210 CIFXD MICA 270FF 5% 300VLCW o
| a17€15 0140-0145 /| CIFXO0 MICA 22 PF 5% 500 VDCW
X rLo o R : . . S ! . ' .
. [ AL7C16 0140-0214 CIFXJ MICA COPF. SK 300VDCW
V| ALTELT 0140-0203 CtFXD MICA 3OPF 5% 500VDCW
AL7C38 0140-0202 'CIFXD MICA 15 PF %% 500VDCW
| Arrc19” 0140-0210 CIFXD MICA 270PF 3% 300VDCW
W | ar7c20 0140-0202 CIFXD MICA 15 PF 5 500VOCW,
ST arre2r . | 0140-0193 , | CEFXD MICA 82PF 3K 300VOCW
e A17C22 - 0160-6958 CIFXD MICA 390°F %' 300VOCH
s ALTC23 ¢140-0200 CIFXD MICA 390PF 5% 300VDCW
ALTC20 0140-N200 CIFAD MICA 390PF 8% 300VDCW .
A17C25 | 0150-0093 ‘CIFXD CER 0.01UF +80~20 100VOCH -
| a17e26 . . | 0150-0093 . | CVFXD'CER 0.01UF +80-20 100VOCH
f o arre2r | 0150-0093 CIFXD CER 0.OLUF #80-20 100VDCW
v A17C28 0150-0093 'CsFXD CER 0.0LUF +80-20 100VOCH
Coy A17C29 0150~-0093 ‘CtFXD CER 0+01UF +80-20 100VOCW _
A17CR1 19100022 SEMICON DEVICEIDIODE GE 100MA 6PIV 3:8NS
A17CR2 1910-0022 SEMICON DEVICE$DI00E GE 100MA '6PIV 3.8N3
A17CR3 1910-0022 ' SEMICON DEVICEIDIODE GE 100MA 6PIV 3.SNS
. | A17CRY . 1901-0535 SEMICON DEVICE IDICDE - ’
ALTCRS 1910-0022 SEMICON DEVICEIDIOOE GE 10GMA 6PIV 3.8NS
A7CRE 1901-0535 SEMICON DEVICESDIODE - . :
, AL7CR7 1910-0022 . SEMICON UEVICEIDIODE GE LOOMA 6PV 3.8NS
| AL7CRS 1910-0022 SEMICON DEVICESDIODE GE 10QMA 6PIV 3.5NS
| A17¢R9 1901-0535 - SEMICON DEVICE $DTODE' ‘ -‘
AL7CR10 1901-0535 SEMICON DEVICEIDIODE | '
A175R11 1910-0022 'SEMICON CEVICEIDIOOE GE 10OMA 6PIV 3.8NS |
AL7CR12 , 1510-0022 SEMICON OEVICESDIODE GE 100MA 6PIV 3.5NS
AL7CR13 1910-0022 SEMICON DEVICE 1DICDE GE 100MA’&PIY 3.5NS
K ALTCRLY 1910-0022 SEMICON DEVICEIDIODE GE L0OMA 6PIV 3.5NS
e L

# See list of abbrovigliofn"n in i;hoaucﬁq:; to this section
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v section IV Model 524§L
Table 4-i J
C 4
‘Table 4-1.. Reference Designation Index {Cont'd)
&%ﬁ’{f& & Stock No. Description # Note
AL7CR1S 1901-0535 SEMICON DEVICE10100E : ‘
Al7CR16 1910-0022 SEMICON DEVICESDIO0E GE 100MA 6PV 3.5NS
AL7CR17. 1910-0022 SEMICON DEVICEDIODE GE 100MA #PIV 3.5NS
AL7CR18 1910-0022 | SEMICON DEVICE3DIODE GE )0OMA ¢PIv 3.3NS
AL7CRS9 1916-0022 SEMICON OEVICEIDIODE GE 'LOOMA 6PIV 3.5NS
't | ALTCR20 1901-0025 SEMICON GEVICE1DIODE JUNCTION
L | A 9140-015% COILIFXD 8.47UM 20%
| almL2 . 9140-01 5 COILIFXD 1.GUH 10%
AL7LS . $140-0159 COILtFXD ©+47UH 208 :
B VY (W 9140-0158 COILEFXD 1.CUM 10N
. ALTLS 9140~0143 COILEFXD HF 3.3 UH
AL7LS 9140-0159 COLLIFXD '©+47UH 20%
AL7L7 9140-0159 COILEFXD O.47UH RO%
AL7LB 9140-0143 COILIFXD RF 3,3 UH
AL7L9 9140-0143 COILEFXD RF 3,3 uH
Al7QL 1854-0009 TRANSISTOR$2N709 NPN SILICON:
A1702 . 1854=-000% TRANSISTORIZNTO9 NPN SILICON '
A17Q3 1854-0009 TRANSISTORIINTO9 NPN SILICON
Al7Q4 18540009 TRANSTSTORIZNTO9 NPN SILICON'
AL705 18580009 TRANSISTOREZN709 NPN SILICGN
ALTQE 1854-0009" TRANSISTORI2NTGS NPN SILICON
Al707 1854-000% TRANSISTORIZNTO9 NPN SILICON .
AL7QB 1854-0049  TRANSISTOREZN?09 NPN SILICOMN
A1709 1850~0158 ' TRANSISTORIENP GERMANIUM
, | a17Q10: 1830-0102 TRANSISTORtGE2N2455 ,
| asrerr i854. D00S TRANSISTORE2N709 NPN SILICON
] Aarrea2 1854-0C09 TRANSISTORE2N709 RPN SILICON
A17013 . 1854=0009 TRANSISTOREZNTO9 NPN SILICOM
: g ‘ RAN: 2707 :
; AL7R1 086835115 ' RIFXD COMP 510 OHMS 5% L/4W
b ] yirRa 0683-4725 REFXD COMP 4700 OHM 5% 1/4i !
. ALTR3 0683-2015 'RIFXD COMP 200 OMMS 5% 1/uw
; - 'L A7RE. 0683-1225 - RIFXD COMP 1200 OHMS 53 1/4W
N AITRE 00a3-3315 RIFXD COMP 530 OMMS 5% Lsdw
AL7RG 0683-2025 REFXD COMP. 2000 OHMS 5K /4w
ALTR? 0683~3305 RIFXD COMP 33 OHMS 5% 1/uW
1 AL7RB 0683-2025 HIFAD COMP 2000 OWMS 5% 1/4J
A17R9 0683-4725 RIFAD COMP 4700 OHM T8 \/4W
AITRLO 0683-2015 RIFXD COMP' 200 CHMS 5% 1/4W
S |a1rR1d 0&83-1225 'RIFX0'COMP 1200 OHMS S% 1/uw
S ALTRE2 0683-3315 RIFXD COMP’ 330 OMMS 5% 1/4w
. AL7R13 Q683-2025 R3FXD COMP ‘2000 OHMS 5% 1/4% '
AJTRIS . '0683-1035 ° RIFXO. COMP 10K OHMS 5% i/4w
‘AL7R1S n883-2225 REIFXD COMP 242K'OHM 5% 174y
\ AL7R16 0683-3315 RIFXD COMP 330 GHMS 5% -1/Uw
A17R17 0683~1825 RIFAOD COMP. 1800 DHMS 5% 1/4Ww
! "AL7R18 0683-2725 RIFXD COMP 2700 OHMS 5% )/4w
, ALTRIO 0683-5105 RIFAD COMP ‘51 OHM 5% 1/4w
A17R20 0683-2415 RIFX0 COMP 4O OMNS 5% 1/4W |
ALTR21 0683-1625 RIFXD COMP 1800 OMMS 5% 1/4¥
, ' ¢
}

L 412
é |

“‘-r“‘?
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~ Model 9245L +Section IV.
- B Table 4-}
o Table 4-1, Reference Designation Index (Cont'd) '
. Resfiegl;g;fgn & Stock No, | Description # Nate ~
| . 1 ey
_ o L . K
Al7R22 0683-2725 | REFXO COMP 2700 OHMS 5% 1/4%
AL7R23 0683=-2225 RIFXD COMP z.2K OHM 5% 1/uW ,
ALTR2U 0683-2025 RIFXD COMP 2000’ OMMS 5% 1/4W -
A17R25 0683~1035 | RIFXD CQMP 10K.CMMS 5% i/0W: ‘
AL7R26' 0683=2215 RIFXD COMP 220 QMMS 5k 1/uw
1 o I . : - ‘,: E
AL7R27 0663-1015 RIFXD COMP 100 OHMS 5% §/uw
Al7R28° 0683-4715 RIFXD COMP 470 OhM 5% 1/uw
AL7R29 0683~2415 RYFXOD COMP Z4g OMMS 5% 1/4W
ALTR3O0 . 0683-1025 '« | RIFXQ COMP 1000 OHM 5K 1/4W
ALTR3} 0683-8215 RtFXD COMP 820 CHMS 5% 1/4w
ALTR32 0683-3025 - RIFX0 COMD 3000 OMMS 5% 1/uW !
ALTR33 Q8B3-5105 REFAD COMP SL -OHM 5% ‘1/uw
! ‘AL17R34 0683-2415 RIFX0 COMP 240 OMMS 5% 1/4w
© | AL7R35 0s83-1025 REFX) COMP. 1000 .OHM 5% /4w ;
AL17R36 0683-8215 REFX0 COMP B20 ONMS 5% 1/4W
ALTR37 0663-3025 REIFXO COMP 3000 OHMS S% 1/uw’ 3
AL7R38 0683~1625 . RIFXD COMP 1600 OHM 5K 1/4w
AL7RIS 0883=1035 REFXD COMF 10X OHMS 5% 1rdm i
AL7RLO 0eB3=4715 RIFXD COMP 470 OHM S8 1/uw
AlTRUL 0683-3315 .| RIFXD COMP. 330 CHMS 5% 1/4w
ALTRU2 0683=1025 'RIEXD COMP 18Q0' OMMS S% 1/4W
1 AITR4Z . ‘0683-2725 REFXD CCMP 2700 OHMS 5% 1/4W
. ALTRUG 0683-5105 REFXD COMF S1 OHM S¥ 1/4w :
AL7R4S ,0683-3315 RIFX0 COMP 330 OHMS 5% 1/uw
| AL7RUS 0683-2225 'REFXD COMP 2200 onms 5% V4w (FACTORY SELECTED PART) .
| ALTRG7 06832225 ‘H:FXD COMF 2200 DHMS 5% 1/4W !
- | A17RUB ‘0683-0715 RIFXO COMF 470 [GHM 58 /4w .. ,
S U ALTRASS 0683-2025 "REFXD COMP 2000 OMMS 5% 1/4W
: ' AL7RS0 0683-1035 RIFXD COMP 10K |OHMS 5% 1/uw- !
- A17RSY 0686-4715 RIFXD COMP uvo‘onns 5% 1/2w,
M .| A17RS2 /06835115 RIFXD COMP Exo}oﬁn 5% L/uw
Y "AL7R53 0883-0475 - RIFXD COMP 4,7 OMMS 5% 1/4% ;
| AL7RSH - 0683-5615 RIFXD COMP 500 OWMS 5% 1/4w '
AITR5S 0683-4315 RIFXD COMP 420 OHMS 5% 1/4%’
. ALTRSE 0683~7515 RIFXO COMP 75 CHKS 5% 14w .
, " ’, Lo .
: ALTRS7 0683-7515 RIFXD conqrvso OHMS SX 1/0w
AL7RS8 0683-4315 'RIFXD COMM 430 ORM 5% 1/uw
ALTRSD | 0683=7515 RIEXD COMP 750 CHMS 5% ) 4w
} ALTR60 0761-0020 RIFXD MET FLM 91 OHM 5% 1w, i
o | a1ReL 06a3-1015 - R:Fxniccnr 100 OMNS 5% 174
. A:7Rez 0683-6805 RIFAD COMP 68 OHHS 5K L/uw ,
{ o ' ’ '
: Al S24SL~48, ASSYIREADOLT :
5243A~65A=1 BOARGIEILANK PeCa
05212-6011 aeaoobr BLGCK ASSEM3LY )
AlBCRI] 1501-0025 SEMICON DEVICEIDIODE JUNCTION .
v AlDCRZ 19010025 SEMICON DEVICE ’DIODE JUNCTION
A1BCR3 1901~-0025 ° SEMICCN DEVICE SDIODE JUNCTION
. AL1BCRL 1901-0025 SEMICON DEVICE $DIODE JUNCTION ,
‘ | A1ecrs. 1501-0025 SEMICON DEVIZE $DIODE JUNCTION
' AlBCRb 1901-0025 'SEMICON oav:cz:olooE,JUNcT;ou
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¢, ¢ Section IV , L . Model 5245L
i ', Tabled-1 ' ‘ R o _ ey
s ‘ ' Table 4-1, Reference Designation Index (Cont'd)
| perente | @ stock No. | Description # - Note
SR :‘ ' : 'r \ . .* i
S aseery 1901-0025 SEMICON DEVICEIDIODE JUNCTION
"1 AlecRe 1901-0025 SENICON DEVICE (DIGDE 'JUNCTION-
RV YU, TR . v . | NSR PART OF AEADOUT BLOCK ASSY.
2 ] arepse NSR PART OF READOUT BLOCK ASSYe
/- |'Al8D53 NSR PART OF READOUT BLOCK ASSY.
oy | areoss ) NSR PART CF READOUT BLOCK AS5Y.
i | Areossi - | . NOT ASSIGNEC. .
U aaepss 1970-000% " ELECTRON YLEE 1 INDICATOR 10 olerr '
RS . ): Y N ! : L
LU aeer 1854-0003 TRANSISTORENPN SILICON
o 'AlBQz’. 185426003 "TRANSISTORENPN SILICON ,
S 1 Ale@s - 18540003 TRANSISTORSNPN SILICON
S ALBew 1854-0003 | - | TRANSISTORINPN SICICON
1854-0003 TRANSISTORINPN SILICON .
14 18540003 . TRANSTSTORENPN SILICON'
1854=CG03 .| TRANSISTORINPN SILICON
1854-8003. .TRANSISTORINPN SILICON '
- ' R . . !- . : . : ! .
|.08B6: 735 [ REFXU COMP 47K CHM.5% 1/2W
RS NSR PART OF REACOUT BLOCK ASSY. ;
S s NOT ASSIGHED ,
. _ 'HOT " ASSIGNED :
& 06B3-3945 RIEXD COMP 390K DHMS S 175w
-, | 0e83=3345 . | RIEXD COMP 390K OiMs 5% 1/tW .
, 0683-3945.". | RIFXD COMF 390K-OHMS 5% /4%
0683-3945 REFXD COMP 390K OWMS 5% 1/4W
] | 068325635 | REFXD COMP:56K OHMS ‘5% 1/4w
g ‘ALBRL1 0683-5835 ° [ RIFXD COMP 56K OHMS /5%’ 174w
o . o o : Coa ) ' . .
v AlgRi2 - 0683-5655 « REFXD COMP 56K CHMS S% 1/4w .
A YT TE 0663-5635 RIFXD.COMP 56K CHM5 5% 1/4W o
et ] ALBRAG 0683-8635 . | RIFXD COMF 56K CHKS 5% 1/4% :
: [ a1grs 0683~5635 RIFXU COMP SeK GHMS 5% 1/4W
: ALBR16 Oee3-5635 REFXO COMP 56K CHMS 5% 1/4w
vU L ALBRAT 068%-5635" RIFXD COMP 56K CHNS 5% 1/4w
Ny, |fALBRI8. C68Y-2025 . RIFXU COMF 2000 OWM 5% .1/uw
vt el | ALBRLS - 0663-7825 ' | RIFAD COMP 7500 OHMS 5%, 1/4¥
Aol ALBR20 0683-1545 | REFXD COMP 150K OWM 5% 1/4w
‘2 ALBR2E Y| 0683-8135 - | RIFXG COMP/S1K OHM 5% 1/uW '
oot lALBR22 ; oee;-s_aos‘ RIFAD conP ea OHM 5% 1/4w
i Lalamas. (R NOT ASSIGNEL =
L ALeR2M G683-7325 RIFXD COMP 7500 OHMS 5B 1/4W
" | a18R2S - 06831045 RIFXU COMP 100K ORM 5% 1/4w .
‘AlBR26 0683-2025 RIFXD/COHP 2000 Oh 5K 1/0w
L Axané7“ | cesasrs2s - REIFXO COMP 7500' OMMS S% 1/4W - '
| Aterae 0883-1545 RIFXJ COMP 150X OHM 5% 1/4%
IR ﬁxan293‘:* 0683-5135 REFXD CGMP 51K ONM 5% 1/uW
| a18R30° | 0683-9105 RIFAD COMP 91 ORM S5 ‘1 4
R I LTI B NOT ASSIGNED,
.'l\/"‘v‘." ."\ B P e ’
Ao ALBR32. 1| 06B3-7525 .- :RIFXD COHP 7500 OHHS 5! L74w
i {AlBR33. - | 0683~:045 ' ‘| RIFXD'COMP 100K OWM 5%.1,4%
ABR34, .7, 0683-2025 /| RIFXD COMP 2000 OWM'5S L/4W ,
i . ' ' ; R '
’ U'_r: !1' ‘-f - . -‘. . E ! “
I S IR e v ' '
S it S ;
.'; ." ' T ‘ “,‘.’ ! ’
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- Model 52451 Section 1V
S e . ] - ' o -T:_1ble 4-1 .
: ' 'f -, s ' e ~ Table 4‘-‘1.' Reference Desigmtion Index (Cont'd)
s P _
. =l \E,‘:gfs,";'{fgn & Stock No. Descrtptlon 8, Note
L | ALBR3S 0683-7525 RIFXD COMP 7500 OWMS 5% 1/4% |
a0 ) ALBR36 0683-15u5 RIFXO COMP. 150K OWM 5% 1/Gw -
o | aiew3r | QH23-5135 RIFXD COMP S1K GHM S% 1/4W
v | ALeR38 | 0683-9105 REFXD COMP 91 OHM 5% 1/4.i _
Ve A1BR39 L NGT ASSIGNEL:
3 B8R39 o _
: AlBR4O | - /] C6B3-T525 RIFXD COMP 7500 OMMS SN 1/4%
"ALBRBE | QeB3=~1045 RIFAD COMP. 100K OWM 5% 1/4%
ALBRHZ.’ 0683-2025 RIFXU COMP 2000 OMM 5% 1/Lw . -
| AveRrus 0683-7525 RIFX COMP 7500 QWMS 5% 1/4% .
S B LLCT 0683-1545 . | RtFAL COMP 150K ORM 5% 1/4w
S0 L asemss ] oee3-5135 RIEXD COMP 51K OMM S® L/4W .
G0 [ iazerss, 0683-9105 RIFXO COMP 91, ONM 5% 1/us -
- :| AlBRNT BN NCT ASSIGNEC o
o -] ALBRYG - 0683-7525 RIFXD CONE 7500 OHMS (SW 1/4W
E | Araru9 0683-1045 RIFXD COKP 100K OWM 5% -1/4w-
Lo aren . SR PART OF READOUT BLOCK. assy.
RERA Yt 05245-6014 BOARD ‘ASSY §INPUT AMPLIFIER
PR B . ;oszus-zoxu § BOARoxBLAhn PC
al9cl 01600127 - CIFAD CER 1! 208 25VOCW
A9c2 | 0150-0093; CIFXD CER Q.0LUF #80-20 10QOVDCH
ST ALee3 0150-0042° CIFXD TI 4.7 PF 5%, 500VOCH
o | klece ©150-0093 CI1FXD CER G+DIUF #B80-20 10OVOCH
N YL | 0150-0093 CIFAD CER Gu0LUF 480-20 LOGVRCH '
T | alece 0i50-0073 . | CIFXD CER 100 PF_10%.500VDCH
.~' N YUY E 0160-0127 ' CiFxD CER ILF 208 25vDCw .
. .| a1sce .0150-0093 CHFXD CER G.0IUF +B80-20 100VOCW
: .| a19¢9 0350-0061 ‘CIFXD CER <0 PF_10% 100VOCW -
S |earsete 0150-0093 CIFXD CER G,O1UF #80-20 100VDCW
A AL9CAL 1501-8376 ‘DIODESILICCN 35V
' A19CR2, 1501-0040 SEMICON DEVICEIDIODE SILICOM
i | a1seR3 1901-0376 | DICDESSILICON 35y |
) al9cRe 1901-0040 SEMICON DEVICE tDIODE SILICON |
S | ageRs, 1902-6580 DIODE BREAKCONNESILISON
L . ‘
LA ) AI9ERS. 1901-0040 SEMICON. DEVICE 1D100E ‘SILICON
9 AL9CRT 1901-0040 SEMICON UEVICE1DIODE SILICON
- alogi 1855-0047 TRANSISTORILUAL N-CHANNEL, FET
S asse2 18540249 TRANSISTORIDUAL NP SILICON .
“or | alees - 1853-0015 TRANSISTORESILICC.I PNP 2N3640 -
ot ] aege 1853-8015 TRANSISTURISILICON PNP 2N3540
c | sases 1854=0009 TRANSISTORI2NTG9 NPN SILICON
i o . L . Lo C . : o . . .
sl | AreQe .1834-0009 TRANSISTORI2NT09 NPN SILICOM
CU | Aderg | 0757-0898 [RIFX0 MET-FLM 82 OMM 2% 1/8W
LA Al9R2 ‘063-1625 | RIFXD COMP 1600 OWM 5% /8w -
[ AlR3 0757-0%48 RIFXD MET FLM ICK OHM 2% 1/8%
N YT TN 0757-0950 RIFXD MET FLM 12K OHM 2% 1/8%
| at9Rs 0757-6940 RIFX0 MET FLM 427K OHM 28 1/8¥
. |awere | o7s7e0es2 RIFXD MET FLM 15K GHM. 2% 1/8M _
SRR YU 0757-8509 (RIEYD MET FLM 260 OHM 2% 1/8W
H . ) '- ‘ : . . ‘, ! . o I:‘;. o
. ; ’ o . I‘. :
| 1 i - 1
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Section IV L R - o e g ‘Model 5245L

Tabled-1 ~ . - . L Coo
| ' Table 4-1, Reference Designation Index. {Cont'd) '
Referonce : - : A ' _ Note
Designation & Stock No. : .+ - Description# . . i, .
AlSRE . . | 0757-0932 | RIFXD MET FLM 2.2k OHM 2%, 1s8W s
E19re | 0757-0936 RIFXD MET FLM 3.3K OHM 23% 1/8W . .
AISRIO - .| 0757-0916 RIFXD MET FLM 470 OKM 2% 1/84 '
AI9RIL . | 0757-0900, | REFXD MET 'FLM 100 OHM 2% 1/B4
A19R12 - -| 0757-0904 ' | REFXG MET FLN 150 OHM 2% 1/8W R
AIGRI3 | 07570936 JRIFXD MET. FLM 3.3K OHM 28 1/8W ‘
AI9RI4 0757-0916 | RIFXD MET, FLM 470 OWM 2K 1/84
AISRIS - -, o | 0757~0909 RIFXO MET\FLM 240 OHM 2% 1/8N
a19R16' 1| 07570932 ' . [ RIFXD MET FLM 2.2K QHM 2% 1/8¥ . SR
Al9R17 | 0757-0920, RIFXD MET FLW 680 OHM 2% 1/8% RN
oy : |‘-1, oL, ' ' ! ,
AISRLE 0757-0952° * | RIFXD MET FLM 15K OHM 2K 1/8N - T
AI9R19 107570972 " | KtFxD.MET FLM 100K OHM 2% 1/8W -
A19R20 2100-1754' " | RIVAR ‘Www 50 OHM 5% 1w L
Al9R21 - | 0757-0930° .| RtFXD MET FLM 1.8K OHM 2% ts8w [ U
_Al9R22 | ©757-@914. | RIFXD MET,FLM 350 OHM 2% 1/8% L
Al9R23 0757-0902° | RIFXU-MET FLM 120 OHM 2K 1,8%
Atom2g 0757-0830 - | RIFXD MET FLM 1.8K OHM 2% 1/8W
RAAE e FACTORY SELECTED PARTSYYPICAL VALUE G!VEN
AI9R25. | 07570948 REFXO MET FLM 10K OHN 2% 1/8#
A19R26 | 0757-0950 . [ RIFXD P-T FLW 12K OWM 2K 1/BN.
A20 - o | same as’ arsiuse pReFix AZO C
221 - | osaus-s015, . BUARD ASSYIFUNCTION - '
. |osau3-2015') " | BOARDIBLANK FC . |
a21€1 . | 0160-0127° | CIFXD CER I\F 208 25vDCW : ' ,
A2i€2- | 0150-0093 . . |'CIFX0 CER:0.01UF 480-20 .100VOCH .
A21¢3 . | 0150-0093 . | CIFXD CER 0.01UF 480-20 100VGCW
| azicu 0170-0084 | CIFXD MY 0.06BUF 20%.50VDCW
A21C5 0160-0127 : | CiFXD CER. 1UF 208 25VOCW
L s -
A21C6 0160-0127 CIFXD CER ILE 208 25vOCW, L
A21€7 . -|.0160-0127 C3FXD CER 1UF 208 25vDCH"
A21C8 0160-0205 CIFXD MICA 30 FF 5% -
A21C9 -1 0140-9203 CIFXD MICA 30PF 5% 500VDCW
421C10 " | 0140-0203 - | CIFXD MICA’3OPF 5% 500VDCW
A21C1l . - | 0160-0205 | COFXD MIcA:10 PF 5%
A2iC1z | 0150-0093 CIEXU CER CeOIUF #80-20 1oovncux
A21C13. | 0180-0149 . C3EXD MICA 470 PF SX 300 .VDCH ' .
A21C1H 0140-0149 CtFXD MICA 470 PF 5% 300 VOCW :
A21C15 | 0140-0149 | CIFXD MICA 470 PF 5% 300 VOCH .
a21ci6 | 014050149 | CEEXD MICA 470 PF 5% 300 yocw .
A21E17 | 0350-0093 | CIFXD CER 0,0LUF #80-20 100VDCH
2118 | 0160-9370 CIFXD MICA 20 PF 5K -
A2iCR1 . | 1910-0016 . | SEMICON DEVICEIDIODE GERMANIUN
A21CRZ © | 1910-0036 SEMICON DEVICEIDIODE GERMANIUM
A21CR3 | 1910-0016 SEMICON DEVICESDIODE GERMANIUM
1 a21eRa’ | | 1910-6016 SEMICON CEVICE!DIODE GERMANIUM
A21CRS - | 1910-0016 - | SEMICON DEVICEIDIODE GERMANIUM -
A21€Re ' | 1930-0016 © | SEMICON'DEVICEIDIODE GERMANIUM
A21CRT | 3910-0016 SEMICON DEVICEIDIODE GERMANIUM - L g
A21CR8 . |,1910-0016 'SEMICON DEVICE s0IODE GERMANIUM _ 3
A21CRS . |'1501-0040 SEMICON DEVICE tDIGDE’SILICON ‘ :
i
g | ;
. #Sul!ntolnbbuviuﬁomtninhnducﬁonlothhucﬁonv  “
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.. Model 5245L

Section IV

o - Table 4-1
. ‘ ‘ : _ Table 4-1. Reference Designation Index {Cont'd)-
.- | Dismtion | B Stock No. - Description ¥ Note
.| . : ' ' ‘ .
A21CR10 1910-0016 SEMICON DEVICE:CIODE GERMANIUM
L a21eray 1910-0015 - SEMICON DEVICEDIODE GERMANIUM
v | A21CR12 1910-00%6. SEMICON DEVICEICIODE GERMANIUM
, A21CR13 . - 15010025 DICDE JUNCTION:160 MA AT 1y LOQPlV
A2)CR14 15010025 DICDOE JUNCTIONZ30Q MA AT 1V LOQPIV
A21CR15 1910-001¢& SEMICON DEVICESCIODE GERMANIUM
A21CR1G - 1910-0016 SEMICON OEVICESOIOOE GERMANIUN
A21CR17 1910-0016 SEMICON DEVICEICIODE GERMANIUM
A21L1 $140-0146 COILIFXD AF 10 UH
L laawa 9140-0146 COILIFAD RF 10 UMW :
v a1 | 9140-0095 COILIFXD RF 0,27 UH B
AZLLY 9140=-0159 COILIFXD RF Q.47 (H . ,
: A210F | 1854-0019 TRANSISTORISILICON NPN -
a2102 |, .| 1B54=-0005 TRANSISTORIZNTOB NPN SILICOM PLANAR
w07l A2103 1854-0073, TRANSISTORESILICON NPN ' ,
Ly | A2104 1854~007 TRANSISTOR151L ICON NPN
Lo A21Q5 1854-0005 TRANSISTOR1ZNTO8 NPN SILICON PLANAR
o . , ‘ S , v /
. A2106  1854=0005  TRANSISTORI2N708 NPN SILICON PLANAR
v | a2e7. -, | 1854-0005 TRANSISTORIZN708 NFN SILICOM FLANAR
‘1 a2108 - | 18540005 - TRANSESTONIZNTOB NPN SILICON PLANAR
A2109 1. | 1854-0009 _TRANSISTOR1ZN709 NPN 'SILICON
| a21010 | 1883-8015 TRANSISTURISILICON PNP
' i ) . - .
AZ1011 '| 1853-8015 TRANSISTORESILICON PNP 2N364U
by . | a=012 . | 185¢-0005> . | TRANSISTORE2N708 NPN SILICON PLANAR
.4 A21013 1854-0019 - TRANSISTORISILICON NPN
A AU FYITTS 0683-1635 RIFXD COMP 160 CHM 5% 1/uw
: A21R2 0683-1615 RIFXO COMF 160 CHM S L/uw
A2IRS, 0883-1035 HEFXD COMP 10K OHMS 5% 1/Gw
| azirs 0683-5125 RIFXD COMP 5100 OHM 5% 3/6w
‘ A2IRS 0683-5125 REFXU COMP 5100 OWM 5% 1/4#
A21R® | 6e83-s125 RIFXO COMP 5100 OHM 5% 1/u#
A21R7 0e83-5125 REFXD COMP 5100 OWM 5% 1/uW
| AZ2IR3 - - | 06B3-5125 REFXD COMF 5100 OWM 5% I/iw
. (21R9 0683-5125 REFXD COMF 510C OHM 5% 1/uw
S A21R10 0683-1035 RIFXD COMP 10K OHMS 5% L/uw
A21R11 | c683-1035 REEXD COMP 10K OMMS 5% 1/8%
A21R12 0683-1035 REIFXD COMP 10K GHMS 5% 1/uu
A21R13 0683-1035 RIFXD COMP 10K CHNS 5% L/tn
. AZIR14 0683-1035 REFXD COMP 10K OMMS 5% 1/4W
e A21R15 0683-1035 REFXU COMP 10K CHMS 5% 1/uw
Z A21R16 0683-2025 RIFXD, COMP 2000 OMM 5% L/uw
A21R1T 0683-6225 - RIFXD COMP 6200 OWMS 5% 1/4W
o | a2ipie 08832025 RIFXD COMP 2000 OWM 5% L/itw
fo | a21R19 06836225 RIFXO COMP 6200 DHMS 5% 1/4W
A21R20 ' | 0683-1025 RIFXO COMP 1000 OWM 5% 1/4w
o, Paaeal 0683-1025 RIFXD.COMP 1000 OHM 5% 1/4w
SR A21R22 - | 0683-1815 RIFXD COMP 180 OHM Si L/Lw
| A21m23 06831815 RIFXC COMP 180 OMM 5& 1/uW
1 laziras 0683-1815 RIFXD COMP 18C OWM 5% 1/uw
o A2LR25 ' | 0683-u31% RIFXU COMP 430 CHMS 5K 1/uW
] I o " !
; . - = See list of abbreviations in introduction to this section
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Section IV - Model 5245L
Table 4-1 i ‘ ‘
Table 4-1, Reference Designation Index (Cont'd)
Destraion . | ® Stock No, Description # Note
' ]
A21R26 0683-4315 RIFXD COMP 430 OMMS 5% 1/4w
A21R27 06838315 REFXD COMP 430 OHNS 5% 1/4W
A21R28 0683-13915 RIFXD COMP 390 OHMS 5% 1/4W’
A23R29 0883-6815 RIFXD COMP €BO OHMS 5% 1/4W
‘AZIR30 | 0683.6615 R:FXD, COMP 560 OHM 6% 1/4W (FACTORY. SELECTED PART)
A21R3] 2100-1771 awm \u 2CG OHM 5% 1w
A21R32 06833615 _R:FXD COMP 360 OHMS 5% 1/4W (FACTORY SELECTED PART)-
22IR33 " ' | 0683-6815 RIFXD COMP <BO OHMS 5K 1/uw
A21R34 - | 06833915 KIFXD COMF 390 CHMS 5% 1/4w
A21R35 0683-1115 RIFXD COMP 110 OMM S% L/4W
'A21R36 0883-4715 RIFXD COMP 470 OHM Sh 1/4W '
A21R37 0683-4715 RIFXG COMP 470 QHM 5% 1/4w S
A21R38 0683-2745 RIFXD COMP 2700 OHM 5% 1/8W : ‘
A21R3% 0683-5115 RIFXD COMP 510 OMMS 5% i/uw
A21R40 06a3-4725 RIFX0 COMP 4700 OWM 5% 1/4w
A21R41 0683-4725 . REFXD COMP 4700 OHM 5% L/4w »
A21R42 06835115 RIFAD COMP 510 OHNS 5% 1/4w . :
A21R43 0883-4725 RIFXO COMP 4700 OHM 5% I/uW .
A21R4H ' 0683-4725 KIFXD COKF 4700 OHM S¥ 1/4W
A21RH5 | 0683-6825 RIFXD COMP ¢BOO OHMS S® )/uW
A21R4e 06B3~-L735 RIFXD CCMP 47K OHMS 5% 1/4w
A21R47 06E3-U735 _RIFXD COMP 47K OHMS 5% 1/4#
A21RUB 0683-5115 RIFXD COMP 510 OhMS 5%.1/4w
A2IR4S ' Q8E3-2615 RIFXD COMP 240 OHM 5% 1/uW
AZ21R50 - 0663-1815 RIFXD COMP 1BO ChM S¥ 1/4W
A21RS51' 0683-3315 R1EXD COMP 330 OMM 54 1/4W (FACTORY SELECTED PART)
A21R52 06831015 RIFXO COMP 100 OHM 53 1/4W (FACTORY SELECTED PART)
A21R53 0683-7515 RIFXD COMP 750 OHM 5% l/uw
A2IR5G 06831015 RIFXD COMP 100 OHM 5% i/4W |
A21R55 0683-6805 RIFXD COMP 68 OFMS 5% /4w
A2 5243465 ASS5YRGATE CONTRCL
5203A=-65R~1 BOARDIBLANK PaCe
A22C1 0140-0192 CIFXD MICA 68PF 5% 300OVDCW
A2202 0140-01%z CIFXD MICA GBPF 5§ 300VDCW
42203 0140~0191 CIFXD MICA €6 PF 5% 300 VvGCW
A22C4 0160-0369 CYFXD MICA L7PF 5W
A22C5 01800208 - CIFXD MICA €80PF 5% 300VDCW
¥
AZLEE 0180=01C0 CIFXD ELECT TA 4.7UF 10%:35VDCW
A22C7 0140-0194 CHWFXD MICA 110 PFF 5N 300 VOCW
A22C8 0140-0200 CIFXD MICA 350PF S% 300VDCH
A22¢9 0140-0159 C1FXD MICA 3U00FF 300VDCW
A22C10 . 0140-0201 CIFXD HICA 12PF 5K S0OVDCW. 7
A22C11 0140-0205 CIFXD MICA 62.PF S8 3COVOCH L '
FACTORY SELECTED PARTITYPICA'. VALLE GIVEN
az2ze12 0160-0163 CIFXD MY 33GOFF- 108 '
A22C13 0150-0047 CIFXD TI 6.8 PF 10% 500 VDCW ..
A22C1l 10150-0047 CIFXD TI 6.& PF 10% 500 VOCW
A22CR1 1910-0034 DICOE $GERMANIUM
A22CR2 1910-0034 DIODE $GERMANIUM
A22CR3 1901-0040 SEMICON DEVICE 1D1ODE SILICON
1
~ = See list of abbreviations in introduction to this section
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Model 5245L

Section IV

Table 4-1 .
. Pable 4-1. Reference Designation Index (Cont'd) ,
geegfgl;gﬁfgn . % Stock No, SN - Description # Note
AZZCRE | | 1601=-004y SEMICON LEVICEIGIODE SILICON -
A22CRS .- | 1910~0016 SEMICON DEVICE FDIODE GERMANIUNM
A22CR6 19100016 SEMICON DEyICEICIODE GERMANIUM
‘n22CR7 - 1501-0040 SEMICON DEVICEICIODE SILICON
A2211 9140-G142 COILIFXD RF 2.2 UM N
A22L2 9140-0142 COILIFXD RF 2.2 UW
azaL3 ., 91400142 COILEFXD RF 2.2 uu _
a2201 18540005 TRANSISTUR12N708. NPN stxcon PLANAD
A2202 1854-0005 TRANSISTURIZNT08 NPN SILICON PLANAR
A2203 1854-0005 ' | TRANSISTORBZNT08 NPN SILICON PLANAR
A2204 ‘1B54-0009 ° TRANSISTORESILICON NPN 2N709
£2203 18540009 TRANSISTORSEILICON NPN 2N709
A2206 1854-0005 - TRANSISTORIZNTOE NPN SILICON PLANAR
A22Q7 1854-0005 - TRANSISTOREZN708 NPN SILICON PLANAR
42208 1851-0017 TRANSISTGR £ ZN3 304
A220% 1851-0017 TRANSISTORIZNIZON -
A22010 1651-0017 . TRANSISTOR2ZN1306 ;
A22011 1854-0022 "TRANSTSTOR 120V
"\' N i . ’
A22R1 0653-3325 - RIFXO COMP 3300 CHM 5% 1/4w _
A22R2 0683-7535 RIFXD COMP 75K CHM Sp 1/uWw
a2¢R3 0683-1035 RIFXD COMP 10K .CHMS 5% 1/uw
- | Azzma 0683~2425 RIFXD COMP ‘2400 OWMS 5% L/4W
'A22RE 0683-1035 RIFXD COMP 10K OHMS 5% L/uw
A22R6 0ea3-2425 KIFXD COMP 2400 OHMS 5% 1/uW
A22R7 0683~1325 RIFXD COMP 1300 OMMS 5% 1/4W .
A22R8 U6B3=-20825 RIFXD COMP 2400 OHM 5% L/uw
A22R9 - 0683-6235 RIFXD COMP €2k OHM Si L/4W, '
A22R10 .., 0683-6235 'RIFXD COMP €2K OHM 5% 1/u4W _
A22R11 0683-2425 RIFXU COMP Z40U OWM 5% L/u4w
AZ2R12 0683-1325 RIEXO COMP 1300 OHMS 5% 1/u4M
A22R13 0683-1035 RIFXO COMP 10K OMMS 5K 1/unw |
A22RIG 0683-3325 RIFXD CCNP 3300 OWM S% 1/4%
A22R1S 0683-4725 RIFXD COMP 4700 OMM SE 1/4%
A22m16 0683-3325 RIFAD COMP 3300 OWM 5% 1/4w
A22R17 | | 0eB3-4725 RIFXD COMP 470G DHM 5% 1/4w
AZ2R18 0683~1035 RIFXO COMP 10K OMMS 5% 1/4Ww:
A22R19 0683-1035° RIFXD COMP 10K OMMS 5% 1/uw
A22R20 0683-1505 RIFXD COMF 150K OWMS 58 1/4W
1.a2an21 0683-2015 RIFXD COMP, 200. OHMS 5% 1/4w’
A22R22 06B6-9115 RIFXO COMP'G10 OHNS 58 /2w
A22R23 0683-1025 RIFAD COHF 1000 OWM 58 1/uw%
A22R24 | 06B3-1325 RIFXD COMP 1300 OWMS 5% L/4W
AZZR2S '0683~1035" - RIFXD COMP. 10K OHMS 5% 1/uW
. s o L ' ] ) 1]
A22R26 08B3~4735 RIFXD COMP. 47K CHMS 5% 1/4w
A22R27 0683~1035 RIFXD COMP 10K GHMS. 5% 1/4k
A22R28 0683-1325 RIFXD COMP 1300 OWMS 5% 1/4W
A22R29 | 0683-1525 RIFXO GOMP 1500 OHM 5% 1/8%
| azar30 |- 0e83-273% REFXD COMP Z7K GnM 58.1/4W
a22r31 ' | oes3-1045 - RIFXD COMP 1004 OHM 5% 1/4%
A22R32’ 06B83-1825 R:FXD COMP.’-;BOO_OHM S8 1/4w
. ! v
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Section IV | " ‘Modpl 52455
Table 4-1 b ' Yo
B ! ' ' h .
. ‘ . Table 4-1. Reference Dg'signation Index (Cont'd)l
\ &Eégg{fgn | # Stock No, ! Description # Note
. ' ) )
A22R33 0683-2735 'REFXQ COMP 77K OWM 54 L/tiw .
' A22R34 - Q8B3-4725 REFXD COMP K700 OHM 5% 1/4w BE
A22R35 06B83=1625 . REFX0 COMP 1600 OHMS. 5% .1/4W .
A22RJ6 0683-4725 RIFXD COMP 4700 OHM 5% /8w .
A22R37 0683-9135 RIFX0 COMP S1K OMM 5% 1/uw ' R
A22R38 0683-4725 RIFX3 COMF 4700 OWM 5% 1/dd
a2y j‘sznsa—ass ASSYISAMPLING CONTROL = o '
L 5243A-655-1 BOARDIBLANK P.Co = S . .
A23¢3 ' | 0140-0159 . | COFXU MICA'3000FF 300VDCH ’ . .
A23C2. 0150-0093 | CIFXD CER Go01UF #80-20 100VLCK '
A23C3 | 0140-015¢° . '| CIFXD MICA 1500 PF'2m 300 VOCW
AZ3CH -0180-0137 CYFAD ELEET Ta 100 UF 208 10VCCW
A23C5 0180-0100"" ‘CIFXD ELECT TA 4.7UF 10% 35vUCw .
A23C6 0180-0149 |‘ciFxD MICA w70 FE 58300 vDCW |
A23C7 | 0140-0162 , | CIFXD MICA 4700/PF 10N 300 VOCW -
A23C8 . | 0180=-0100 ' - | C3FXD ELECT TA 4s7UF 10% 35VOCw
A23C9 . "1 0160-0l61 C'1.CIFXD MY 0.0) LF @on 200vDCW .
A23C10 R ') NOT ASSIGMEL _ ‘
S ‘ e o N
A23C13 .0140-0200 CIFXD MICA JooPF'si soovncu : ARE
AZICIRY , 01500121, C3FX0 CER U,1UF +80%-20% 5CVUCH
A23C13 7 |'015Gk0121. .., | CIFXD CER CilUF +B0X=20% 50VUCH"
AZICRI . |.1501-0025' MICON DEVICE 'DIODE JUNCTION, . .
A23CR2 '1901-0025 SEMICON DEVICE!DIODE JUNCTION
"A23CRI 1 -1501-0040 SEMICON DEVICE:OIODE SILICON"
A23CR4 - ' | 1901-0025 SEMICCN DEvIGE tDIOGDE ' JUNCTION
A23CRS ' | 1901-0025 SEMICON DEVICESDIODE JUNCTICN
A23CRE 1901-6025 sEthON:DEVICEIDIODE JUNCTION! Co
A23CR7/ 19010025 ,SEMICON DEVICESDIODE JUNCTION ' ‘'
AZ3CRB 1901-0025 'SEMICON DEVICE IDIODE JUNCTION . |
A23CRY. 1501=0040 SEMICON DEVICE +D100E s:Lxccu s, K
azs0r . | 1851-p0y7 TRANSISTORIZNI308 @ . o ;
22302 . 1850-004L TRANSISTGREGERMANIUM znsa) PRNR
A23Q3 1850-0062, TRANSISTGRIGERMAN UM e .
Az3Q4, - ’1850-0062 . | TRANSISTOWPGERMANIUM - , i
A2305" 1853-0001 . | TRaNSISTORIFNP SILICON 30V suomw rova
A2308 1850-0301' TRANSISTOR LSPL2NSB2 DT '
A23Q7 1850-0040 TRANSISTOR IGERMANTUM ZNJEJ‘PNP
'A2308 - 1851-0024 _TRANSISTORIGE NFN 2N388A° " |
AL230% 1850-006¢ TRANSISTORIGERMANIUN .. . A
A23010 .. 11850-0062 (TRANSTSTORIGERMANIUM , . " )
a23Q11" 1854-0005 Rahsxsron:sercou NPN 2N7oa ! - '
A23Q12 | ,1'1851=0017 TRAN;!STORl‘NLJOn i . ‘
A23R1  0686-3025 RIFXD COME 3000 OFM 5% 1/2w - 3
A23R2 0686-1325 - REFXD COMP '1.3K:OHM 5% 1/2% - . - ceo
AZ3R3 0686-2725 REFXD COMP 2700 OMM ' 5% is2w .\ :
AZ3RU 0eB6~1025 'REFXD COMP 1000 OHM 5% L/2w. ' ‘
AZ3RS 0686-1035 - RIFXD COMP 10K GhM 54 1/2k" !
AzsR6 . | 06BE~1035 RIFX0 COMP 10K GHM 5% dozw o \
' .j\ . j‘,' :' ' | . ‘}
- - o - -
‘ . . = See list of abbreviations in introduction to this section
y ! . .1_ \ : K ¢
420 . - , PR . :
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- "Model 52451 ! Lo ) ‘ S Section 1V
; Of'¢; T vl ' o St , Table 4-1
Table 4-1, - Reference-Dééigmtion_Index (Cont'd)

' ' 'E'{e[erence ‘
: " |_Designation

A23RT
A23KRB
A23R9 | ”;\
L. f A23R10,
T ‘;;‘@AZJRLI
vy ! R N '. .
- ’ . AZSR12
oUW UL ARIRLD
s L A2IRLN

# Stock No. " Description # Note

A

RYFXD-COMP 2200.0HM 5% .1/2%
(RIFXO COMP 2200 OHH 5% 1/2w
"REFXD ‘comp U7 CmM BR300y
REFXO COMP 10K OHM S% 1,2
RIFXD CO%F k?K CHH 5% /2w

Qbp6=2225
0686=2225 = .
foeao-nvsp.
0586~1035
0686~ u735

oaae-uvbn NETIN
0BBE6=7525"
0686-3625 E{‘

g

RlFXD cou° u7K OhH 5% 1s2w T
RIFXL COMP 7500 'OHM 5% 1/2w. .+ -+ e
RIFXU COMP 2600, OHM 5 1/20 - o

| NOT ASSIGNED S o

, A23RLS 0 c - ,
' AZJRIO» SR ofas-zoas J | ReFRO COMP’ 20K on 53 i/au ; s ‘ .
: Al 'I\ . ...-.I-wl‘-'A . v o ) - o
I A23R17' o 56+9125 R RIFXU COHP 9100 JOHM :x 1/2* oo s . a da
b CopAIRIB L] O 59-0015 REFXS MET: FLM: ‘220 'OHMS’ 5%° 1/20 ! ‘

il | A23ALe

. | 0edg<1025 -
A23R20 .

. ''REFXD COMP 1000 QWM 5 : 1/2uu-\r,fcng1ﬁf‘;}ﬁ L] Lo
0666-2225 - oot b

'“v,nsrxo|conp 2200 OWM 5% /2%

) [T - T {NI’ B AR 5
S lazsRal DT NOTIASSIGREL, e I ETE Y S
LUREATIINRCN IS N USSR TN TN ¢ R TERS T TR SN ST I S A
gy v A2aR22 008&-1325:-_,}J'RIFXU conﬁ 1.3K OHM 5%, dA2e PERE L
W | AZ3R23 L 06B6-6735 1 ...Blan‘cohP NTK CpM BB, A zw L R
| ol azsmee 0888=2035 1 | RIFXL COMP iOK ‘OhM Sw 12w R A S R ,

Q&86~1035 |

RIFXD COMP 10K ORM &% Lszw . - - .00 00 n e T .

A23R25 i .. - 3 |
' RIFXO COMP '150C OWM 5% 1/2w '~ . o

A23R26 0686-1525 "

NN oo o

A23R2T . 0755-0015 RlFRU HET FLH 2;0 OHHS 53 1/2¥%

| 423R20
A23R29 .

Q&B&~1035 ‘?:

| osee=2225 .

RIFXD coMP
RIFXJ CCMP,

JOK OPFM 5% 1/2w Lo B a'p’ I R L

2200 OHM: 5% 1/2w

f ‘A23R30 | . |'O686-2225 - RIFXD COMP 2200 OHM 5% 1/2w - | : P
A23R3L De8e=-1225 R:qu con? 1200 OHH 5% /2w " L } % N AR
A2IR32 - 08E6-4T25 RIFXG conp 4700 OHM k. 1/2!‘ - - SR I
b "A23R3D ‘06B6=uT25  RIFXD COMP 4700 OHM, 5% ;/zu b “ - s P ) .
b A23R34 .| Otee=-2735 .. "REIFXO COMPLZTK' CHN" 5% 1/2& . o R T
v A23R35 . | 06B&~87I5 JRIFXD COMP-UTO OMM 5% 1/28 SONRY ‘
. . A23R36 . oeao-n715 RtFxn COMP K70, OHH 51 1/2& e '

) : . f . K it .“. Coo ,‘.:.‘- ‘. ‘ -"..""' ',‘-"'-'- ‘ .““N ' "._. ! fl
PR Y Y'Y C _;usn-o9a ; ASbYlCRYSYAL ovsu N T RN R -
¢3 S TR EE sszA-69A-x.ﬂ;-‘BOARulnLANh P C'.\ z,}5|f'73’ G (R R
S i . , o o L ,‘ . “ . AT ._,‘:::._'_‘"H. . T R 3

oo Aac) ox:o-ooox !{." c:vna can 7-asPF .soovoew L LT PR \
ST A24C2 ¢ 'w‘*OlbO-Olzﬁ 3l CIFXD PORC 160PF 2% soovucu S T AN R R :
b | Adey Q140-0153 ', '} CtFXD MICA “B2OPF 2% 300VDCw NSRRI R R LU SRS B
i U fAzses Do 01u0-016b-” . W] CIFXC MICA G017 UF 29300 VDCH: - IR A EAAIPRPI TRNSIEN
Vo AZ4eS " - oxuo-0159 il c:qu MICA JOOOPF Soovocu“ia' R T R FRA
TR S ) '1N T - Sl BE e e o I SRS A o

Azuce C T 01700058

CIFRD Hv oﬁqu 208, 2oovncw'7"‘fz:f< a

SRR - S o:vo-oouu--.fﬁl.Csto MY 4Gu7UF 10 20¥pcw . AT |
SRR P | 0727-0081 o [ RIGXD'DEPC, €00 oM A VTR IR i, g
T ARz o 072750105 M RIFXD c-FLM 1200 OHM & 13w U T )
o[-a2uas” o 692740387, ) | | RIFXD-DEPC; 42 'OMN 1% L/2W . . ,~.‘|.' - '
AZURS s ool 2100-0358,° ',R*VAR‘tU Auco oﬁn 10N L!N 2% . i

.;Azuviy=“-f}_-§uiuﬁrﬁ5ff ?f; NSRIPART DF aznnour BLOCK Acsy PR IR

‘A25."'”ﬂ 5&“3A-65T : AJSY.OVEN LQNTROL \ {} : \ . I ”k L :ffrfﬂzu“
. .’- ~; 52“3A'65T' - BO‘RD;BLﬁNK p.c.}@\ o 'E .y I o ) -
i [ e ! .

0180-0100

.| COFXC ELECT TA 4.70F 108 asvnc-»‘; I B SRR WO
0180~0100 . AR F

) A2scr:
| ‘ (CIFXD ELECH TA 4y7UF 108 3svocy

Azsca y

! .. oo ‘lw\.: ’ N R
.‘Il ' " "
.' i ]" 1 ' ]V
3 L i e (T e T T T R
i '|
t . \
Y '
s '
.'UJ' ) , ;
(N _ ‘ 3
. '
oo
. N {
P . . T ) |
[ 3 L [ ! o '
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Section IV , Model 5245L
Table 4-1 J ‘ _ , ‘
Table 4-1. Reference Designation Index (Cont'd), .
Dagerente, | ® Stock No. . Description # . Note
AZ5C3 0180-0100 ‘c:rxu ELECT TA 4.7UF 10% 35voCK
A25CU 0180-004% ‘CHFXD ELECT 20UF SovDCW . -
A25C5 0180-0100 CtFx0 ELECT TA 4s7UF 108 35v0Cw - '
A25C6 0170-0024 CIFXD MV 0,022 UF 20% 200VDCW :
A25C7 0180-0100 CIFXD ELECT 4.7 UF 10% 35VDCW
ARSCRL 2901-0025 SEMICON OEVICEIOIODE JUNCTION . :
A25CR2 1501-0025 SEMICON DEVICESQIODE JUNCTION -
A25CR3 .| 1910=0016 * .| SEMICON DEVICE$DIODE GERMANIUM
A25CRY . 19010026 SEMICON DEVICEDIODE'ST J
a25cRs . | 1901-0026 SEMICON DEVICEICIODE SILICON zoova :
AZ5CRO 1901-002&]” SEMICON DEVICE SGIODE SILICOM 2oova '
A25CR7 1901-0026 - SEMICON DEVICE:DIODE SILICOM 200PIV
A25CR8. | 1501-0026 - SEMICON DEVICE!DIODE SILICON 200PIV
A25Q1 ' .. | 1850-0054 | TRANSISTUREGERMANIUM 2N652A PNP ‘
A25Qz . 18639076 TRANSISTORIFNP. SILICON 30V SUOMW
42503 1850-0054 TR+ NSISTOKIGERMANIUM 2N652A PNP
A25Q4 18530012 _Ti:ANSISTOR:SILICON 2N2904 PNP . o
A25RY 0683-4325 | RIFXD COMP 300 OHM 5% 1/ibw
A2sR2( . | 2ea3-u32s ‘RIFAD COMP 4300 OHM SN L/uw
AZSR3 . ;| 0683-8215 . - - [ RIFX0 COMP 620 OHM Sk 1/4W y ,
A25RY. 0683-1535 ' | RIFXD COMP ‘15K owM s% 1/uw : ;
R _ FACTORY SELECTED PARTITYPICAL: VALUE GIVEN
A25RS 0683~1835 RIFXD COMP 16K CHM 58’ 1/uw
A25R6 0689-0565 RIFXD COMP 5,6 OHM 54 14CFACTORY: |SELECTED PART)
AZ5R7 0767-0001 . REFXD MET FLM 400 CHMS 5% 3¥
A25R8 0683-10.5 REFXD COMP 100 CHN 5% 1/4W
1'a2sre 0683~2205 REFXG COMP 22 ORM 5% 1/4%
225R10 . | 0683-1515 RIFXD CONP-150 CHM 53 1/u
A28 05245-6013 . .| ASSYR %scruLAtoa BOARD - SO
i 05245-2008 bOARDS BLANK PC n _
p2sCL 0160-0194. CIFXD MY G.0LSUF 10% =
- hA2sC2 015050093 C1FxD .CER C.OLUF #80~20 100VUCW
A26C3 0170-0084 CIFXD MY G.G6BUF 20% 50VDCW
AZ6CH 0160-0127 CIFXD CER ILF 208 25VDCW
A26C5 0150-0093 | CBFX0 CER G.OLUF +g0-20 100VLCH ‘
‘R2sc6 - 0170-0u84 'CIFXD MY O.C6BUF 20% SOVDCW
AZ6CT 0140-0200. CIFXD MICA 390FF 5% 300VDCW
A26C8 0156-0093 CIFXD CER U.QLUF +80-20 1GOVDCA
A26C9° 0150-02%3 CIFXD CER O,0IUF 480-20 LOOVUCW
AZ6€10 . 0160-0198 . | CIFXI MY U.CISUF- 108 \
& ) . . o . _ o
A26C11 0140-0150 CIFXD MICA 39 PF 5% 300 VDCW ‘
| Azec12 0160-0194 CIFXL MY CelLSUF 10X | _
‘Az6C13 0170-0084 'CUFXGMY 'UsGOBUF 20% SOVLCW
A26C14 0160-0154 CIFXJ MY O.GISUF 10% - :
AZ6C15 0150-0093 CIFX) CER' C.O1UF #80-20 -100VOCW
A26C16 0150-0093 CIFXD CER C.OIUF +80~20 100VOCW A
AZECIT 0150-0093 - CHIFXO'CER UJOJUF +80-20 10GVDCa
AZ6C 18 0160-0154 CIFXO MY U.OL5UF 10%
AZ6C19 | 0150-00%3 CHFXD CER Go0IUF +8C-20 100VOCW
A26€20 0150-0093 CHFXD CER 0.01UF +80-20% 100VOCW
- . ' i
\ i'
. b : “
o - = See list of abbrevictions in introduction to this seclion . ' ' |
. .=|- . i . PR . . ‘ ) , . . . i
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VI Maodel 5245]) .- ' , - Section IV

c S A | 1 Table 4-1°
o _Table 4-1.° Reference. Designation Index (Cont'd} S
. Designation | | # Stock No. r Deseription #
I — 2 —
v | azeczl S 1 NOT ASSIGNEG
. ] Azec22 | 0140-015z = | C1FXO MICA 1000 PF 5% 300VDCH,
A26C23 0150-0050 CIFXU CER 1G0OPF 600 VOCW
, | a2ec2s ;. . | 0140-0203 ' | CFXu MICA ZOPF 5% 500VDCW
" | azeczs " | 0150-0093 ‘CIFX) CER GeOIUF #80-20 100VOCH
A26026 0180-0100 (CIFXO ELECT TA 4.TUF 108 3svBea
'A26CR1. 1910-0016 SEMICON DEVICE3DIODE" GERMANIUM
A26CR2 1910-0016 SEMICON DEVICE tDI00E GERMANIUM
azeLl | ‘91w0-013s, COILIFXD RF. 180 UH g
A2eL2 - 9140-0137 COILIFXD RF 100 UW -
AZoL3 . 9140-0137 COILIFXD RF 100 UM
| azeLn 9140-0138 || COILIFXD RF 1BO UW ..
| a28L5 9140-0138. | COILIFXD RF 180 UM .
S, | A6l 1853-000% | TRANSISTORISILICON PNP '
o | assez, 1653-0009 TRANSISTORSSIL ICON PNP -
- | Azeas 1853-000v TRANSISTORESILICON PNP
5| a2eas 1853-0009 'TRANSISTORESILICON PNP
- A2605 © | 1853-0009 . TRANSISTORESILICON PAP )
'a26Q6 ' '1653-0009 TRANS!STORISILlCON PNP
: +| A2e@7. | 1853-0009 TRANSISTORISILICON PNP, ' . - ¥
0 [ a26R1 . |'oesd-182s RIFXD COMP 1800 OHMS 5% 1/4w, .
~ . la2er2 - | 0es3-2225 RIFXU) COMP 2.2K' UHM 5% 1/0w "
1 | azers: '0663-3915 RIFXD COMP 390 OHMS SX L/uw .
§ | a2srs . | oew3-3915 RIFXD COMP 390 GHMS 5% 1/4w
. © | A26RS, 06a3-3915 RIFXJ COMP 390 OnMS 5% . 174w
T, jAiems’ | 0es3-3915 RIFXD COMP. 390 GHMS 5% 1/4n
S a2eR? 06683-1025 RIFXO COMP. 1000 OWM 5% 1/4w
o, | asers 10683-3925 RIFXD COMP 3900 OHMS 5% 1/4W
L AZORS 0383~1535 RIFXO COMP 15K OHMS 5% .1/8W
.. | azemio 0683-4725 RIFXD COMP 4700 QHM 5% 174w
A26R1L " ¢ | OeB3-2725 RIFXU COMP 700 OWMS 5% 1/4¥
A26R12 '/ | 06B3-2225 RIFXD COMP z,2K OWM 5% 1/4 -
AZ-R13 0683-1235 RIFXD COMP' 12K OHN 5% 1/4W.
A26RLN 0683-2725 ' | RIFAD COMP 2700 OWMS 5% 1/4% . . .
A26R15 | 0663-1305 ", RIFX) COMP I3 GHNS 5K 1/uw - ' ..pvi'F
- 1 : L e .
St ] AZeR1S 0683-1825 RIFXO COMP 1800 OWMS 5% T/uW
p0 | azeRaT 0683-1025 [ RIFXD CQMP_1000 OHM'5% L/uM..
st | A26RAB 0683=-2715 . RIFXD; COMP,'270 'OHMS S8 L/4W L
S ] azeR1e 0683-6225" ', |.RIFXD-COMP €200 OHM 5% 1/8w .. ..
, A286R20 0s83-2725 . | RIFXJ COHP 2700 OS5y’ 1/4I
o [ azemar. | oss3-2215 'RIFXG COMP' 220 OHNE. 5% 1/im ?;‘,«~" e
.y A26R22 068321025 ., .| RIFXD COMP 1000 OWM 5% 1/n=.-- S ,
| aaem2d ~0883- 1525 'RIFXD COMP' 150 GHMS 5K'1/uy . R T A B IR
G| MeeR24 /0683~1015 . . | RIFXD COMP 100 'CNM’ 5% 2/uw AEEEAS : e S e,
RAAT A206R2S, . oaa:-xozs ‘RIFXQ’ CONP. 1000 GHM' 5K r)u- o SO RS ,
U L agemas ¢ | oe3-ts2s, RIFXU COMP 1500 -OMM, 5% 1/iw yj' e e N
S| A2em2? 10683+3315": .. I/ RIFXD COMP' 330 ONM S@ 1/um . il 00 bt
S A26R28 06839125 R3FX0' COMP. 9100 OWM S%: 1268 ..« . o e T ‘
| Azem29 - 06832725 'RIEXU. COMP 2700 OMMS SN SR T i . O
o e T T e L e T A e L
.'. l“l I‘ 1 "Ha!.‘”'.' ’ ."l‘ 'I e ‘,' e 4 ol i . ! " 1
‘II' e ; R
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Az7a9 f,

RIFXU COMF Z,2K OKM, 5% 174w

L ,.-".

« Section IV ’ . ‘ ) Model 5245L
Table 4-1 : o \ D
R SO Table 4-1, Reference Destgnation Index (Cont'd) .
pocrenee | ® stock No. Description # : Note
] f_' ! . '
AZGR30 0757-0937 RIFXD MET FLM 3.6K OHM. 2% 1/5:
A26R31 -, | 0757-0914 . RIFXD MET FLM 395 QM 2% 1/Bw .
A26R32 . © | .0683-1825 RIFXD COMP 1800 OMMS'5% 1,/4W '
'A26R33 .0683-3025 RIFXD COMP 3000 OHM 5% 1/uw |
A26R34 0683-9115 RIFXD COMP 910 OMM 5% 1/4W
| azén3s - 0683-9105 RIEXD CCMP 91 OHM SK 1/4w ..
B26R36 ' - | 0686-B215 RIFXD COMP. 220 OWM 5% 1/2W '
A26R37 . 0758~-0014 RIFXU MET Cx 180.0MM 58 i
A26R38 068321825 REFXD COMP 1800 OWM 5% L/4w
AT 5243A-65C | ASSYSMULTIFLIER
S 52u3A-65C1" | BOARDIBLANK PoCu
ARTCL 0150-0093 C1FXD ‘CER Q.D1UF. $80~20 100VUCW
‘A27¢2° ] 0140-0196 CIFXD MICA 150 PP S% 300 VDCW
A27€3 0150-0093. CIFXD CER 0.01UF. #80-20 100VOCW
A27CH 01500093 C3FXD CER 0.01UF +80-20 100VOCW ' '
A27C5 . 0340-0200 CIFXy MICA 390PF 5% 300VDCH - |
A27C6. 0160-0394 _CAFXD MY OuGISUF 10K : . :
A27C7 10140-0201 CtFX0 MICA 12PF 58 500VDCW
A27¢8 0140-0208 CIFXD MICA €BOPF S% 300VDCHW ' .-
A27C% 0160-0155 CiFX) MY 3300 PF 108 '
A27C10 0150-0U93 CIFXJ CER G.0IUF +80-20 1oovucu
A27¢1) 0140-0392 CIFXD MICA €BPF 5% 300VDCW
a27¢12 0160-0194 CIFXD MY O+CL5UF 10A
A27C13, 0140-0195 CYFAD MICA 130 PF 5% 300 VOCW
AZ7C 14 0160-0157 CIFXO MY 4700 PF 108
A27C15 0150-0093 CIFXD CER U.QLUF +B0-20 1oovocu
A27C16 0140-0199 CIFAD MICA 260PF 5% 300VDCH
ARrC17T 0160-0194 CCIFX0 MY C.U15UF 10%
A27C18 0140-0209 ° CIFXU MICA '5PF 10% 500VDCH
A27¢19 0140-019% CIFXD MICA 240PF 5% 300VDCH
A27C20 0140-0200 - CtFXD MICA 390PF Sk 300VDCw
A27Ly 9140-0127 'COILIVAR Be3-18.7 UM }
AZ27L2 9140-0127 COILIVAR Ba3-18.7 UM
AZTLS 9140-0126 CCILIVAR 1+76-8,02 UM
82704 . 9140-0126 ‘COILIVAR 1.76-8.02 UH ‘
A27LS | 91u0-c125 . COILEVAR GoS=1.9 UM
. AZ?LG . ;?gozuo-oxzs ; COILIVAR ©.9-1.9 WH ', .
. A27ax L "i850-0091 TRANSISTU. SGERMANIUM 2N204g PNP
"Az7R2" -1850-0091 TRANSISTORFCERMANIUM 2N208B PNP .
B A2703 | 18500091 \TRANSISTORIGERHANIUH 2Nzoua PNP
AZ7R1.. ~*'déé:-1525\ | Rerxp coMP 150 omms s 1sume
AQTRZ:. © | 0683~1015 AJRIFXD COMP 100 CHMS 5% 1/4W
AgtR3. | 0683=1015"" " | REFXD COMP .100 CHMS 5% 1/4W
CATRE - U 06BY=N63Y REFXD COMP 16K CHMS 5% 1/4w
AZ?RS;:' Nt |- 0683-5125 REFX) COMP 5100 OWMS 53 1/4W
A27no jun_ “0683-2225 _R:qu conplz.zx OKM 5% i/uw
K27R7" . | oea3<utLs RIEXY. CCMP 670, .CHM 53 §/4W
|ia27R8" [ 0683-1135" ' | RIEXD CCMP 11K CHM.5s 1/4¥
(06B3-2225'., /'

-
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. Model 5240L

Soction IV

- Table 4-1
Table 4-1, . Réference Designation Index (Cont'd)
&eégﬁ?fgn % Stock No, Description §- Note
A27R:0 ' 08832225 RIFXD COMP 2.2K OWM 5% 1/4w
A27R4L 0s83~1015 RtFXD COMP 100 QOMMS 5% L/4w '
A27R12 0683-9125 RSFXD COMF 9100 OWMS 5% 1/u4w
A27R13 0683-2225 RIFXD COMP 2.2K OWM S% 1/4w"
A27R14 0683-6815 RIFXO CONF 680 OHMS 5% 1/uW
A27R15 0683-1015 RIFXD COMP 100 CHMS 5% 1/4W.
- | A27R16 0683-4715 RIFXD COMP 470 CiM 5% 1/uw -
| A27R17 0£53-1015 /| RIFXD COMP 100 GHMS 5% 1/uw
A28 05232-6009 CECADE DIVILER: ASSEHBLY L
Azscy’ | 014020151 | corxv mrca 55 PF 3% 300 vncw .
A28C2 | 0156-0193. ‘CIFXD MICA 62 PF 5% 300 vDCW
'AZ8C3 01500121 CIFXD CER U.)UF +BOX-20% SQvLCw ‘
'A28CH / | 0140-0191 CEFXD. MICA 56 PF 5% 300 VOUW
A28C5 ' . | D150-0122 C1FXD CER 2UOOPF 20% 500VDCW .
Az8C6 0140-0191 CtFXD MICA 56 PF 5% J00 VOCW
A28CT - 0160-018) " CIFXD MICA: J0PF 5% 300VDCW -
A2uca 0140-0192 CIFXD MICA €8PF S% 300VDCH .
‘| A28c9 | o1u0-0192 CIFXU. MICA ¢8PF 5§ 300VDCH
A28C10 | V140-0193 CIFXD MICA £2 PF 5% 300 vDCW.
a28Cil 0140-0193 CIFXD MICA €2 PF 5% 300 VOCW | .
A25C12 0140~0195 CEFXU MICA 130 FF 5% 300 VDCW
A2AC13 0140-0193 CIFD MICA E£2 PF 5% 300 VDCW
A23C14 | 61400193 CIFXD MICA B2 PF 5% 300 'VDCW
A28C15 . [ 0140-01T6 CIFXD MICA 100 PF 2% 300 VOCw
A28C16- | 0140-0195 [ csFx MICA 130 PF 5% 300 vocw
A28CR1 1501-0040 DIUDEsSILICCNE30 [MA AT tv 30 PIV
A2BCR2 15901-0040 OI0DEYSILICCNI3G NA AT 1v 30 PIV
A28CR3 1501-0040 DIODEs»SILICONI3C MA AT 1V 30 PIV
A2BCRY - 1N01=-0040- DIODEYSILICCNE3O 1A AT v 30 PIV
AZBCRS 1903-0040" DIODEsSILICCNI3C MA AT LV 30 PIV
‘A28CR6 1901-0040 - EIODEYSILICCNI?O MA AT 1v 30 PIV
A28CRT . 1501-0040 ‘FIOBEsSILICON:30 MA AT 1V 30 PIV
A24CRB 1901-0040 DICDEsSILICCNT30 MA AT 1V 30 PIV
AZRCRY 13010040 'DIODEsSILICONE30 MA AT 1V 30 PIV » -
A238CR10 19010040 - DIODEYSILICGNI30 MA AT 1V 30 PIV
A28cRIL | | 19010040 DICDE s SILICGNE3C MA AT 1V 30 PIV |
‘AzsQl 18530034 YRANSISTORESILICON PNP
AZ8G2 1853-0009 TRANSISTOKISIL ICON PNP
A2803 1853-0000 TRANSISTORSILICON PNP
AzaQu 1853-0009" TRANSISTOR3ISIL ICON PNP
A28Q5 1853-0009 TRANSISTORISILICON PNP
: cL N ’ ' ’
'A2806 18530009 TRANSISTORES.L [CON PNP
| a2807 1853-000% TRANSISTQS «SILICON PNP.
"A2808 - 1853-0009 ' | TRANSISTORISILICON PNP.:
Azar1 0683-2725.. - | RIFXD COMP 2700 OMM 5S¢ 1/44
428R2 0758-0024; URIFXD MET FLM 100 OHM 5% 1/2»
A2BR3 | 075820043 - | REEXD MET FLM 1809 OHM Sw 1/2%
A28R4 . - 0633-1035 ' | RIFXD COMP 10K OHM 58 174 W
! . )

:
i

::.Sa'e list of abbreviations in"[nlroduéﬁﬁix to this section
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Section IV . . Model 5245L
Table 4-1 _ ‘ : ‘

. ‘ ‘Table 4-1, Reference Désignation Index (Cont'd) .~ . .
Destrense. | 8 Stock No. Description # Note
428RS U6g3-3325 RIFXD COMP 3300 OWM S% 1/9% .. J
A28RS 0883-2235 RIFXD COMP 22K OWM 5% 1/uk
A2BR7 06836205 - RIFXD COMP ez OMM 5% 1/uw
A28RB 0683=1115 - ‘RIFXD. COMP 110 OHM 5% p/4w
A2HRY 0883-2235 RIFX0 COMP 22K OHM S% L/u% .

A28R10 0683-6205 RIFXU COMP 62 OMM 5% 1/4w _ :
A2BR1} 0683-2235 RIFXD COMP 22K' QMM Sa- 1/4W , L
‘A2BR12 0758-0063. RIF.D MET FLM 1800 OHM 5k 1/29
A28R13 0683=1035 RIFX0 CCMP 10K OHM 5% L/4 w
A28R14 ' 0e83-3325 REFXU COMP 3300 OMM 5% L/4w
A28RIS - | 06B3-2735 . RyFXD COMP 27k GHM Sa L/uw
ARBR1G . 0758-0043 RIFXG MET FLM 1800 OHM 5% 1/2w o
A2BRLT 0683-1035 | REFXD COMP 10K CHM S% 31/u w -
A28R18 . Q6833325 RIFXD COMP 3300 OWM 5% l/4m
‘A28R}19 0883-2235 RIFXO COMP'.22K CHM 5% 17uW
'AZER20 0683-6205 REFXD COMP 62 OHM'5% 1/4w
AZBR2] 0683-1115 RIFXD COMP 110 OHM 5a L/4W
A28R22 0663-1025 REFXD COMP 1000 OWM 5% /4w .
AZaR2S 0683-6205 HIFXD COMP £2 OHM 5% 1/4w"
' AZBR2Y 06B3-2235 REFAL COMP Z2K CHM 5% L/4w
A28R%5 0758-0043 RYEXD MET, FLM 1800 OHM Sk 1/zW
‘A2BR26 0683~1035 REFXD COMF 10K OHM 54 L/4 W,
AZBR27 0683-3325 RIFXD COMP 3300 OHM 5% L/4w
A2BR28 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2w
A28R29 0683-1235 REFXD COMP 12K OHM 5% L/uw: '
AZ8R30 0683-2725 REFAD COMP 2700 OWM 5% 1/4w o
A28RDL. 06532235 RIFXU COMP 22K OHM 5% L/uw
. A28R32 0663-2205 RIF%0 COMP 22 OHM 5% 1/4w :
A28BR33 0683-1115 RIFXU COMP 110.0HM Sk 1/4W
A28R34 0&B3I-102Y RIFXu COMP 1000 OWHM 5% 1/uW ’
'A28R35 0&b3=2235 REFXU. COMF 22K GHM 58 1/iw
A28R3& 0&a3-4705 RIFXD COMP u7 QWM 5% 1/8w
A2BR37 0683=-2235 REFXD COMP Z2K OnM 58 1/4W :
A2BR3B 0758-8004 RIFAU MET FLM 2700 OhM 5m L/zW
AZUR39 0683-1235. REFXu COMP 12K CHM S 1/uw
AZBRHYO Qep3-2725 RYFXD COMP 27C0 QWM 5% L/uw
A2BRL]L. 0€B83-5635 REFXY COMF E&K OWM 52 1/4w
A28RU2 0€63-3025 RiFXU COMF 3000 OWM 5% 1/4w
AZBRALD 0758-0004 RIFXU MET FLM 2700 OHM S5 L/2W
A28RUY 0683~1235 RYFXD CCMP 12K CHM S% 1/uM
AZHRHS 0653-2725 - REFAL COMF 2700 OWM 5% 1/uw
A2BRUG 0683-2235 RIFXD COMP 22K OnM S3 L/6Ww
A28R47 0683-£805 RIFXD COMF €8 ChM 5% 1/44
AZARLB 0653-102% RIFXD CCMF 1000 OMM SR 1/4%
AZBR4Y 0683-2235 RIFAD COMP ZK OHM 5% L/uw
A28R50 0653-2235 RIFX2 COMP z2K OHM 58 1/4W
AZ26R51 0758-0004 REFXD MET FLM 2700 OHM 5% L/2W
AZBRS52 06831035 RIFXU COMF 10K GhMS 5% 1/4a
AZ8R53 0683-3325 RIFXD COMF 3300 OWM 5% 1/La
f i
| = Seg list of abbreviations in introduction to this section
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« . Section IV

., | ) f Table 4-1
: L ) R N L !
Ve .. Table 4-1. Relerence Designation Index (Cont’d)
&“g{’g‘;&‘{f& '@ Stock No. ‘ ..., .. Description # e ' Note "
A29 5212A-65C | . | ASSY:DEGADE DIVIDER | ", /. A
| | BatEa-esc-r bOhRuIHLANK PeCs o : J _ »
| azsc1 - | o1g0-0121 [CIFXO CER UelUF 50 Vocw R .
| a29¢a . 0140-0194 = . [ CtFxD MICA'110 PF 54/300 voch . : :
S1A9C3 - ¢ ] G160-0195 CIFXU MICA 130 FF 5%|300 VOC# , ;
A29cy . |.01U0-0195 ' | CIFXD MICA.130 FF 5%|300 VOCW .
to A29C5 0140-C196 - | CtFxD MICA 150 PF, 5% 300 VOCw ' ' :
|, AZce L |0140-0190 | CIFXD MICA 150 FF 5% 3CO voCw
vt A29C7 . . [-0140-0196 - | CEFXD M"CA 150 FF 5% 300 VDCa
L A29CB 0140-0199 | CtEXD MICA 24QPF 5% 300VDCW '
[ A9C9 0 T | 0140-0195 CIFAJ MICA 130 FF 5% 300.VDCw .
| Aese1e | 01e0=0195 'CIFXU MICA 130 FF 5% 300 VECW x
T ' v . '
f-‘ : ‘A29C11L . 0140-0193 | e’ MIca 82 PF 5% 300 VOCw FACTORY SELECTED VALUE
| A29C12 0140-0198 ~ ' |.CIFXD MICA z00FF S /300vocw ' . .
S| A29€13. | 0140-0195 - CIFXJ MICA L0OPF 5nlsoovocw - AR K
L0 Y[ A29C18 . 10140-0200 [ CEFXD MICA 390PF .5%| 300VOCH o
1;{". . i i 1 1 . i . . i
‘ A29CR1, 1910-0016 SEMICON UEVICE SGIODE GERMANIUM
A29CR2 | ° | 1910-0016, | SEMICON DEVICEDIODE GER:MANIUM
A a29CR3 - | .1910-001s | SEMICON CEVICEIDIODE GERMANIUM
. A29CR4 1510-0016 | SEMICON DEVICE tDIODE GERMANIUM
N A29CRS 1910-0016 ° SEMICON DEVICE 1CIODE ‘GERMANIUM ,
. ' i L :
S azeal 1850-00%¢ | TPANSISTOR sCERMANIUN
- A2902" 1850-0052 | TRANSISTOR SGERMANIUN
AZ5Q3 '1850-0062 . | TRANSISTOR FGZRMANIUM
Jo o |-AR9@4 . | 1850-0062 - | TRANSISTORIGERMANIUM
- | azves '1E50~-0062 . TRANS!STORKGERHAN?UH: ,
. 1 a2906 1850-0062 . | TRANSISTORICERMARIUM _ ! >
42907 © | 1850-0U62 - | TRANSISTORIGERMANIUM ‘ : :
A2908 1850-0062 . | TRAN>ISTORECERMANIUM T
A29R1 | 0e83-3915 + | RIFXD COMP 350 OHMS 5% 1/4% .
AR9R2 06834735 | RIFXD COMP L7K CHM5 5% '1/4% : A%
. pa9m3 ] oea3-eazs | | RIFXD COMP ¢B00-OWNS 5% L/éw
A29R4 0683=-4735. | R¥FX1) COMP uyx . OmMS 5% 1/uw
' | A29RS. 0883-1035 . | RYFXO COMP 10K CHNS 5% 174N . ‘ ’

Ol - ‘." . - : o i ) .

SV | A2ore L ooas-soas L | RIFXD COMP 3900 OMMS 5% 1/uw S :
| a29R? 0685-2015 . | RIFX) COMP 200 QnMS 5% 1s44 = . . i '
.| a2ers 0683-3925 RIFXD COMP 3300 OWMS 5% 1/4W L
f A29RY' . .. . | 0€B3=6825 [ KIFXL COMP ¢BOO OWMS 5% 1/4w

. LAZ9RI0 | 0e83-4735 RIFX) COMP 47K CHMS 5% /W
| azemar ;" 0683-1035 . | RIFXO COMP 10K- OHMS 5% 1/uw -
BN YITITN 0683-4735 .| RIFXG CQMP W7K OWMS 5% 1suw
v A29R13 0653-4735> - | REFXD COMP 47K OHMS 5% I/uw - o
’ A29RLE . | 0663-6825 [ RiFAU COMP ¢8O0 OMMS 5% Lsaw . . & - '
8,0 [A29RIS | 0eB3-4735 | RIFXD COMP 47K OHMS SR 1/4w
L | azemie 0683-8225 | RIEXD COMP 5200 OWMS 5% 1saw . Cow
.| aeeR17 | 0e83-3925 RIFXU COMP 3900 OMMS S%.1/4W = . |
S W FITIT . | 0e83-2015 REFXD COMP 200 -OHMS 5% 1/u4w v
o A9R19 . | 0683-3925 | RIFXJ COMP 3900 OWMS 5% .1/4W
[ A29R20 -+ '] 0ee3-6825 \ | RIFAD COMF €800 OHMS 58 14w | _ ,
A29R21 - | 0683-u735 ' ['RIFAD COMP wTK OMMS 5% 14w,
| = See list of abbreviations in introduction to this section 1 _
o o . S . ' . - ) . /
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Section IV . Model 5245L
Table 4-1 ‘ _ ' _ “
I' } ' . . ! Y K ' _I“ L . - ':
o i ‘, Table 4-1. ° Reference Designation Index ' (Cont'd) 1
S r-— - - A,. . ; - n . ) . ..
&esfig;?fgn . #,Stock No. - Description # Note
A29R22 - 06831035 RIFXD COMP 10K CHMS 5% 1/ug ;
A29R23 0683-4735 'RIFXD COMP ‘47K OWMS 5% 1/uW
A29R24 0683-6835 RIFAQ COMP 68K OWM 5a 1/4W
AZ9R25 0683-4735 FIFXO COMP 47K OHMS 5% 1,4
A29R26 .0683~6325 REFXD COMP ¢BOG' CHMS 5% L/uW
A29R27 - . |i06835u735 RIFXD COMP LTK OHNS 5% 1/uw
A29R28' ‘| oes3-1035 RIFXD COMP 10K. OHMS 5% 14w
A29R29 .. |.0683-3925 RIFXO COMP 3900 OWNS 5% 1/4W
A29R30 - . | 10683-2015 RIFXD COMP 200 OHM3 5% 1/4w -
AZ9R31 ' | 0683-3925 RIFAD COMP 3900 OHNS 5% 1/4W
i 1 . B ;
AZ9R32 0£03-6825" RIFXO COMP £300 OMMS 35 1/4%
A29R33 ' 0683-4735 'RIFXD COMP 47K OWHMS 5% 1/4w
A29R34 { 0683-8225 RIFXO COMP E200 OWMS 5% /4w
A29R3S 0£83-4735 RIFXD COMP 47K OHMS 5% 1/uW
A29R36 0683-4735 ' 'RIFXD COMP' 47K CHMS 5% 1/aw -
' A29R37 0683-6625 | RIFXE COMP €500 OWNS 5% 1,4,
A29R38 0683-4735 REFAC COMP 47K OWMS 5% 1/uw
A29R39 06831035 . | RIKXD COMP 10K OHMS 5K L/4w .
A29RU0 0683-3925 ' | RIFXD COMP: 3900 OHMS 5% 1/uW
A29RH1 | 06832015 RIFXD COMP 200 OHMS 5% 1,4}
a2sruz” | 0e83-3925 RIFXD COMP 3900 OMMS SN ‘174w
AzR43 | 0e83-6825 RIEXD COMP 6800 OWMS 5% 1/4w
A29R44 | QBB3-4735 .| RIFXD COMP 47K CHNS 5% 1 8w '
A29R45 . . | 08831035 "RIFXD COMP 10K QWNS 5% 1/tw
. A29RU6 0683-4735 RIFXD COMP 47K OHMS 5% ‘144
| a30 . | 52128-65¢ SAME AS A29)USE PREFIX A30
A3l 5212a-45C SAME AS A292USE PREFLIX A3} f
A3 52124~65C SAME AS A29.USE PREFIX A32 |
A33 52124-65¢ SAME AS A29)USE PREFIX A33 '
A3y - 52124~65C SAME AS A25)USE PREFIX ADM _
A35 52u3a~650 ASSYITIME=EASE CONTROL - . ‘ :
: 5203A-65J-1 ' | BOARUIBLANK P,C.. | ﬁ
A3s€1 . | 0160-0138 | CuExO MICA 220PF sw 3oovuck
A3sC2 0160-0134 CIFXD MICA 220PF 5% -300VLCh |
A5C) . 0140-0194 CIFXD MICA 110 PF 5% 300 vOC¥ |
A35CH 0160-0134 "CtFXD MICA 220PF 5% J0OVDCH.
A35C5 - 0160-0134 CIFXD MICA ZZOPF 5% 300VDCW
a3sc6 | olau-o194 CIFXJ MICA 110 PF 'S 300 vDCH - ‘
A35CT - 01600134 . 1} CIFX0 MICA Z20PF 5% 300VDCw :
A35¢E 0160-0134 /| CHFXu MICA Z20PF 5% 300VLCW |,
A35C9 0140-0154 CIFXD MICA 110 PF 5% 300 VDCw
A35€10 0160-0134 CIFxu MICA 220PF 5% 300VLCW y NE
A35C11 0160-0134 CIFXD MICA  220PF 5% 300VDCW b
A35€12 0140-0394 CIFXD MICA 110 PF 5% 300 .vOC#
A35C13 0160-0134 CIFAU, MICA. 220PF % 300ViCW ‘ !
ASC 14 0160-0134 CIFXO MICA 220PF 5% 300VLCW '
A35C15 0140-0194 "CIFXJ. MICA 126 PF 'SR 300 VOCw
S ] J
A35CR1 1610-0016 SEMICON DEVICE1510DE GERMANEUM
A35CR2 1910-0016 . SEMICON DEVICE3DIODE GERMANIUM
A35CR3 1910-0016 SEMICON LEVICEIDIODE GERMANIUM . .
: ’ ! [ : ' K
_ - = See list of abbreviations in introduction o this section )
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L o o ' T S ' Tuble 4-1
i ., L , “ .’ : . . ! i ] . \ . N t
Table 4-1.* Reference Designation Index (Cont'd) o
’ : &%ﬂg&?fgn 8 Stock No. | ' " Description # ' ; Note
! . " T ) ’ o .
40| ADSCRY 1510-0016 'SEMICON LEVICE tDIODE GERMANIUM
i~ .« |a33¢Rs . . | 1910-0016 | SEMICON DEVICE LCIODE GERMANIUM
. A35CRE' 1501-0025 SEMIZON DEVICE PCICDE JUNLTION
A35CR7 1901-002% SEMICON GEVICEIGIODE JUNCTION
,A35CRB | 4901-0025 . 1 SEMICON DEVICEICIODE JUNCTION ,
, A35CA9 - 1501-0025 SEMICON DEVICE3DIODE JUNCTION
, | A35CHI0 . | 1901-0025 | SEmICON OEVICEtDIODE JUNCTIGN ' S
7 { A3SCRIL 1. 1901-0025 SEMICON DEVICESCIODE JUNCTION . . !
-~ | a3dscaiz 1901-0025° | SEMICON WEVICEIDIODE JUNCTION : '
| A3SCR1S * '} 1901-0025 . .| SEMICON DEVICE 1CiQDE JUNCTION
v | A3sCRIL 1901-0025  , | SEMICON LEVICE tDIODE JUNCTION
- ;| A35CRL5 . | 1901-0025 | SEMICON DEVICEDIODE JUNCTION
|| a3schis ¢ 1901-€025 ;' | sEMICON CEVICE:DIODE JUNCTIONW |
| A3SCRL7 . | 1901-G025 . | SEMICON LEVICE:DIODE JUNCTION
A35CR1B | 1901~00L25 SEMICON LEVICE IGI0DE- JUNCTLON .
' A35CR19 1901-G025 - | SEMICON LEVICE:DIODE.JUNCTION
.- |-A35CR20 1501~-0025 SEMICON GEVICE'DIODE JUNCTION
., | a3scR2} 1901-0025 SEMICON DEVICEDIODE JUNCTION
‘ A35CR22 19010025 - SE-ICON DEVICEtDIODE JUNCTION
A35CR23 1901-0025 SEMICON UEVICE tDIODE JUNCTION .
faser 9170-0010 BEACIMAGNETIC ‘ '
' | azser 1850-004y TRANSISTUR ICERMANIUM 2N383 PRP
LA .| a3s02 1B54-000> TRANSISTCRIZNTOB NPN SILICON PLANAR e
Hyo 43503 18500062 "TRANSISTOR SGERMARIUM L
= A35Q4 . | 1es0-0uee ] TRANSISTORIGERMANIUM : ' :
| A3s@s iB850«0062 | TRANSTSTGR:GERMANIUM ,
e A3508 1650-0062 TRANS ISTOR EGERMAN TUM ‘
e A35Q7 1850-0062 TRANSISTOR SGERMARJUM
S | a3ses 1850-C06% - TRANSISTOR ECERMANTUM
| a3BQ9 1850-0062 TRANSISTURICERMANIUM - .
. | s3se10 . | 18540005 TRANSISTCREINTOB NPN SILICON PLANAR
"0 | adsaln ’L5u-0005, TRANSISTOR3ZN708 NPN SILICON PLANAR
| a3s012 1854-0005 | TRANSISTORIZN7O0B NPN SILICON PLANAR
|azsRL | 0686-4715 RIFA0 COMP 470 oM 5% 1s2w FACTORY SELECTED VALUE
A35R2 0646-3025 REFX0 ET Cx 3000 onm 5% 1/2w FACTORY SELECTED VALUF
| A33R3 0683-2025 'RIFXD COMF 2000 OHMS 5% 1/4W
5 | azsAs. 0683~3025 REFXL COMP 3000 CHMS 5B 1/uW
A5RS c6es-1825 RIFXO COMF 1BOO OWM 5% 1/2%
A5R6 | 0683-3025 | RIFXD COMP 3000 OWMS 5% 1/u¥ - :
0 . AJSRT . 0683~1035 ° REFXD COMF 10K OHMS 5% 1,Ua '
"+ | A3sR8 G683-3025 RIFXO COMP 3000 OHMS SR )/4W'
o |a3sRe 0683-1035 RIFXD COMP 10K OhMS 5% 3/4w
| A3SR:0 i | 08833025 | RIFXD COMP 3000 OMMS 5% /4%
[ A35RIL ¢ | 06B3~1S35 | RIFXO COMP 15K OWMS 5B 1t
AJSRIZ 0683-1035 REFXD COMF LOK CHMS 5% 1/uw
5 ] A35R13 .| veB3-3023 RSFXU COMP 3000 OWMS 5% L/uW ,
;| A3sRis | oeB3=1535 RIFXD COMP ISK OHMS S¥ 1/4w \
AR5 0¢83-1035 REFXD COMP 10K OMMS 5% 1/4%
. |A3sAie 't | oes3-u73s: REFXD COUMP 47K .OMMS 5% 1/uw .
. : - ! 3 ! 4
" . ! ot ’ : '
@ ,

= See list of abbreviations in introducton to this section
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Section IV s : ' i : | ‘ Model 52451
Table 41 L o |
Table 4-1," Reference Desigiation Index (Cont'd) - L
' &%ﬁgt‘fgn # Stock No., B . 'Description # e Note
: ‘ E — :
A3SR17 06834735 RIFXL COMP 47K OMMS 5% /4w
A3SR1B 0683-18U5 RiFX0 COMP 180K OMMS SX /4w ,
-A35R19 0883-4725 RIFX0 COMF 4700 OHM 5% 1/4W:
A35R20 0583=4725 RIFAD COMP 4700 OHM 5% 1/u%
A35R2) 0883-1025 REFAD COMP: 3000 OHMS SN 174w
AJSR22 0883=1535 RIFXD CCMP 15K OWMS 5% 1,41 !
A35R23 ' 0683-1035 RlFXD.COHP_;OK“Oﬁﬂstbl“l/QI o
AJISR24 0883=L735 REFAQ COMP 47K OWMS S 'L/uw:
AISR25 0683-4735 - RIFXD COMF L7K CHMS 5K |/ uw
A3SR26 0ea3-1845 RIFAU COMP 180K OHMS SN 1/4% ,
S : N "r' I I L
A35R27 0e83-4725 RIFX0 COMP 4700 OHM 5% L/uw '
A35R28 08834725 REFXD COMP 4700 OHM 5K 1/uw '
AJSR29 - 0683-3025 RIFXD COMP 3000 OMNS 5% 1/4W .
AJ5R30 0683-1535 RIFXD COMP 15Kk CHMS 5% l/uw
A35R3] 0683~=1035 RIFXD COMP. 10K CHMMS 5% 1/uw
AJISRI2 06B3=4735 RIFXD COMP 47K OHMS 5% 1/uw '
ANSR3D 08834735 RIFXD COMP 47K OMMS 5% 1/u%
A3ISRIY osa3-18U5 RIFXD 'COMP 1BOK OHMS 5% 1/4W
A3SR3S 0683-4725 RIFX0 COMP 4700 OHM 5% 1/4w
A35R36 0683~4725 RIFXD COMP. 4700 OHM 5% 1/0W
AISRI7 0683-3025 RIFXD COMP 3000 OHMS 5% . 1/uW .
A35R38 ] 0883-1535. RIFXD COMF 15K OAMS 5% 1/4w
A3SRI9 0&B3-1035 RIFXD COMP 10K QHMS 5K 1/4%
A35R40 08B3-4735 RIFXU COMP 47K OHMS 5% 1/4w
ASRY1 06830735 RIFXD COMP 47K OHMS 5% 1/4%
A35RL2 0eB3-1845 RIFXO COMF 1BOK OHMS %% 1/ uw
A3SRY3 Yl 06B3=-4T25 RIFXD COMF L700 OHM 5% 1/4w .
AISRUY 0683-4T25 RIFXD COMF U700 OHM 5% 1/i4m
A35RUS . 06b3-3025 RIFXD COMF 3000 OMMS S% L/uw
AJSR4G 0&83=1535 RIFXD COMF 15K OHMS. 5% 1/uw
AJSRLT 0683-103% RIFXD COMF 10K QHMS SK /4w
A35RUB 0683~473> RIFXD COMF 47K CHMS 5% 1/uy
A3SR4S 0eb3=4735 RIFX0 COMP 47K CHMS 5% 1/4W
AISRS0 0683~184Y RIFXD COMP 1BOK OHMS 5% 1/4w
A3SR51 0683-4725 RIFXAD COMFP 4700 OHM 5% i/uw
(A35R52. 0883=u72%' RIFAL .COMF K700 OHM 5% 176w
A3I5RS3 0683-3025 RIFXW COMP 3000 OHMS 5% f/uw
A35RSH 08B3-1535 RIFXD COMP 15K OHMS 5% L/uw
A35R55 0883-1035 KEFXD COMP 10K OHMS SR 1/UWw
A35R56 0683=58635 RiFXD COMF 'L6K OMMS Sk 1/uw
, : |
‘| A35R57 06p3-2435 RIFAD COMP Zux OWM 5a l/uw
AJISRSE 0683~2025 . REFXD COMP Z0GO OMMS 5% 1/4% ~
A35R59 0&83~-3025 . RIFXD COMP 3000 OHMS 5% 1/uW
AS5R60 0853-2025 REFXG COMP 2000 OHMS 5% 1/4W !
A35R61 UeBI=u71s RIFXD COMP 470 GHM 5% L/4k .
A35R62 0883-1025 KIFAL COMF 1000 OWM 5% 1/uW
-A35R63 0683-2025 RIFAU COMP 2000 UHMS 58 1/4%
A35ROU 0683~2025 REFXD COMF 2000 QMMS 5% /4w - '
A35RES 0683-2025 RYFXO COMF 2000 OHMS. 5% /4%
81 3140-0052 MOTORBELECTRICAL 'SHADED FOLE 115V 3470 RPM
" = See list of abbreviations in Introduction 1o this section
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SR el5245L co : o g
o Mnd R , ! ! ; Table 4-1
. g S v Table 4-1, Reference’ Designation Indéx. (Cont'd) - .
. Detomenicn | @ Stock No, .. . Description # Noté
"," A ,'ﬂ |, , . !
o ar ‘ NI ‘ l ,
o jCch 0170-0043 ., CIFXD MY DeC22 UF, 10% 600VOCH, .
A c2; 0130-0002 CIVAR CER 1+5-7 PF 5GOVDCW
T 'c3 o 0121-0013 ,C3VAR AIR &-100.5PF
(o] ', |'0180-0047 © - |'C3FXU ELECT SQ0UF 7svOcw ‘
‘ s c-0 | 0150-0119 "1 CtFXD CER ‘XC-OIUFI 208 250VLCw " )
Co, | 0160-0329 CIFXD ELECT 975UF -10+50% 4OVDCW.
' o A '0180-0107 CtFXD ELECY 20UF =10/+100% 200VDCW
‘| c@ 0180-0107" CFX0D ELECY 20UF ~10/+100% 200vDCw
SO R 0180-012% CIFX) ELECT 975UF —10+50% 4OVDCW
Coa clo -0180-0130 CIFX0 ELECT 1500UF ~10+50% 15VUCw
' _ €L 0150-0093 . ' .1 CiFxD CER Qs0UF +80-20 LJuvNCw '
o c12 - 0150-0095 CIFXD CER C.OLUF +80-2C 100VOCH
c13 0150-0121 C3FXDYCERYCoLUF 50 VOoR .
‘¢ 1 0150=-00)2 CtFxD CER, 0.01UF 20: 1000vnc- Lo : ;
‘ €15 0160-0127 CiFXD CER LUF 20% 2 , -
" c18 0150-0009 CqumRmmuowmwowmw ‘ :
", jCle 0160-C174 C3FX0 CER Co47 UF +80-20% 25VDCW , .
G117 0160-0174 CHFxd CER c.u7 UF +80-20% 25vDCW .
CR1.- 1502-0039 SEMICON oevlcssntoae 1N1597A '
S, pesL 0 o | 1450~0049 INDILATORIGLDI-LAHP NEON N
REREE I ) 2110-0303 FUSEICARTRILGE 2AMP 250V 5Low BLOW
X N o o {115V CPERATICN ONLY) ,
.| Fy 2110.0007 - FUSELCARTAICGE 1 AMP 250V .SLOW BLOW
Yy K ‘ o t230V OPERATION DNLYi
. Nl l2su-0118 CONNECTORSENG b
: SR I - '1250-011b . CONNECTOREBAG .
: 25 le3 ] 1250-0118 .| CONNECYORIBNC . L
T 1250=-0118 "CONNECTGRIBNC ‘ )
LS 1250-0138 CONNECTORTEAC. | s .
NT'S , .1251=0101 CONNECTORIFEMALE SO-CONTACT '
' 7 o 1250-0118 ' | CONNECTORIBNC W
' Je . 1250-0116 couuecton:enc -
w9 THRU S T o
Jib o | wer ASSIGNED
Jil 1251-0087 " CONNECTORIFEMALE 50-PIN HINAT '
Ji2 o 1251-2357 CONNECTOR: POWER  3-PIN MALE
L o | 9140-0136 COIL4FXD RF 22 UM , :
L2 91450-0138 COILIFXD RF 22 uH S
L3 5100-2830 COIL: FXD 40 UH T :
L4 5100-2830 . .COIL: FXD 40 UH |
LS 9180-0137 COILIFXD RF xooouu
MPL 0370-0077 KNOBE1/4 BAR WITH ARROW
MP2 0370~0077 KNOB31/4 BAR WITH ARROW
MP3 0370-0077 KNOBFL/4  BaR WITH ARROW
Py 0370=-0077 KNOBEi/d BAR WITH ARROW '
MP5A 03700099 KNOB:1/4 BAR WITH ARRQOW AND CENTER HOLE ;
MPEB 0370-0134 \ KNOB:ROUND HED-0.5” D 0.125" SHAFT
NP6 0370-0084 KNOB:ROUND BLACK
MP7 0510-0123 RETAINERIPLSH=-ON TYPE FASTENER .
MP8 1200-0043 INSULATORITRANSISTOR ANOQIZED ALUMINUM
MP9 1200-0043 INSULATORITRANSISTOR ANODIZEL ALUMINUM
MP10 1200--0043 INSULATORETRANSISTOR ANOD!ZE3 ALUMINUM
! il
@ 1
\

# See list of abbreviations i Introduction to this section
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, Tuble 4-1 ‘ : 4

Tahle»&l‘-l. Refe:rehce Deslgnation Index (Cont'd) ‘ o i

' Seegl?x'%?fgn . % Stock No, o - Description # Note
' [meir. o | 03800162 INSULATORETRANISTOR y
MP12 ~ | 1200-0081 BUSHINGEINSLLATOR NYLON
MP13 1200-0081 BUSHING S INSULATOR NYLON - |
MPI4 1200-0081 { BUSHINGtIASULATOR NYLON , :
‘MP1S : £200-0081 BUSHINGtINSULATOR NYLON . .
' MPl6 | 1200-0081 BUSHING FINSULATOR NYLON ' '
| P17 : 1200-0081 BUSHINGEINSULATOR NYLON '
MP18 NOT- ASSIGNED ' 1
MPl9 1200~00%2 | BUSHINGETRANSISTOR
| mp2o J 1200-0092 BLLHINGETRANSISTOR |
- MP2) " | 1520=0001 PLATEIMOUNTING ELECTROLYTIC| CAPACITIR
=\ ' MP22 1520-0001 PLATEtMOUNTING ZLECTROLYTIC|lAPACITOR
| me23 | 15.0-0001 PLATE EMOUNTING ELECTROLYTIC| 2APACITOR '
MP2y 15200001 PLATE EMOUNTING ELECTROLYTIC CAPACITOR
MP25 .| 1520-0003 MOUNTING PLATE SCAPACITOR
MF2e 1520-0003 MCUNTING PLATESCAPACITOR
MPZ7, 2150-0046 WASHERISPLLT LOCK
P28 ‘ 2190-0046 WASHEREISFLIT LOCK
, HP2§ .| 2190-0048 WASHERISFLIT LOCK '
o .| MR 2190-004s " | WASKERISPLIT LCCK : ' '
MP3} : 2150-0046 - | WASHERISPLIT LOCK
MP32 2150-0u4o WASHERESPLIT LOCK
MP33 2550-0015 SCHEWIMACRINE
\ HP3Y : 3160~0060 FANEIMPELLER AXIAL
\ MP3S | ‘ S212L-83A SUPFURT $hEALOUT
.| e3s 52120-836 READUUT sUNITS
MP37 | 052436042 PANEL:PLUG-IN {MINT GRAY)
P38 , NOT ASSIGNED :
F39 NOT ASS1GNEL ,
I MP4O 052450012 BRACKETt5MITCH
] MPu ) | 052450012 BRACKET:5WITCH
. MPa2 052450012 BRACRETESW1TCH :
‘ MP43 5243a-12E SUFPURTICAFACTITCR _ "
MP4y | 52u3A=12F BRACKET:CRYSTAL OVEN
; MP4S 5243a-204 HOUSING tFah -
MP46 S243A47C SUPPORT tPANEL
MPy7 | B2u34-554 SHIELDIOSCILLATGR .
MP4A 5040-0170 SUFPPORTS PRINTED CIRCUIT BOARD
MP45 ' 5243L=12b BRACKET tBOARD
MP50D - NOT ASSIGNED .
\ ‘MP5 L [ s243L~174 BUSHINGEILATCH
MPS2 : : NOT ASSIGNEL
HP53 OE243-2018 HCUSINGIFLLG-IN
MPSY4 .| 0s2u83-2014 SHAFTILATCR
MP55 , NOT ASSIGMED
MP5e | B2u3L-414 FLATLICASTING ‘
MP57 - | 082450014 SHIELDtIAFLT I
MP58 0E243=~2015 KNOB:PLUG-IN LATCH ' )
MP59 NOT ASSIGNEL
MPeO . ‘S5243L-B3A HCLOERtDECIMAL
MP&1 NOT ASSIGNED
, = See list of abbreviations in introduction to this section
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!n | Table 4-1
.*l ‘Ii .: ) .
— ’ Z* Co : ' Table 4-1, Relerence Designation Index {Cont'd)
v LW - - I - : |
. b feacrence |- # Stock No. Description # Note
- & : )
: ] ‘ : . y ' |
LU MPe2 /052454001 INSERT:MEASUREMENT UNITS READOUT
- .t} MPe3  THRW' ) : :
O N ' NOT ASSIGNED .
| mPes S5243L-914 SFRINGILATCE S Vo
_ | MP&8 ' ' . NOT ASSIGNEL
MPs7 - 05245.4003 » | WINDOW:READOUT AMBER -~ .
- | mpes 5243L-1074 BARIREADOUT b
o MP&9 05243-2013 "PAML - _
MP70 ‘ ‘ | NOT ASS51GNED
MP71 S243L-1104A - GUIDE30ARC FRONT
MP72 1 5243L~1106 GUIDEBOARC REAR ‘
MP73 ' NOT ASSIGNED
MP74 05245.2027 PANEL:FRONT {MINT GRAY)
MPTS 05245.0022 | | PANEL YREAR
MPT6 05245.0015 . SHIELDEAMFLIFIER = | L
MF77 05243-0008 RETAINER:FRONT PLUG-IN PANEL . .
"{ mP7B 05243-0007 RE“AINERILATCH
)| ax 18530052 1 TRANS!STOR:SILICON-PNP 2N3740
a2 L 1850-0038 THANSISTORSPNP GERMANIUM
1 I 1850-0038 TRANS ' STORIENP GERMANIUM
cu 1850-003p TRANSISTORIFNP GERMANIUM
o m | 0e83-2235 REFXD COMP 22K OHM 58 1/uW
; R2 0683-2245 . ' | RIFXD COMP 220K OHM 5% Lsuw .
L ]R3 0683~8235 . ' RIFXD COMP E2K OMM 5% L/un
RU 0683=2735 REFXD COMP Z7K OHM 5% L/ uw o
. RS 2100-0318 ' | REVAR 250K CHM 208 1/8W/SPST S5
Lo R& ‘ Ce86-1045 RFX0 COMP 100K OHM 5% 1,24
, R7 0686-3325 RIFXD COMP 3300 UMM 5x 1/2w
; R8 .| 06836215 REFXO COMP 620 CHM 54 1/uw
c R9 : 0683-5105 REIFXD COMP 51 OHM 5% 1/4w
mo ‘ . | 0683-1055 RIFXD COMP 1 MEGOHM 59 1/4w
~ " 51 3101-0036 SWITCHETOS SPST 3 AMP 125V
s2 ' 3101-0014 SWITCHIPUSh SPDT NE
' 53 NSR PART: GF RS
S4 31011272 SWITCHEISLICE 4 POT, 0.5 AMP 250 VAC
n | 9100-01806 TRANSFORMEH IPOWER
. T2 D100-2529 TRANSFORMER tPOWER
;' WL 8120-1378 CABLE:POWER SVT-18-3 7.5 FT JADE GRAY .
o w1 | B120-1348 CABLESPOWER SVT~18-3 7.5FT. GHAY '
w2 05245-6018 MAIN CABLE AND SWITCH ASSY GRAY .
ran | 1251-0159 CONNECTQORI2X15 CONTACT :
P XAT7 1251-0135 | COLNECTOR-FRINTED CIRCUIT 15 CUNTACTS
L XAB  THRU .
| »a9 , NOT ASSIGNEL i
XA10 1251-0135 " CCMNECTOR-FRINTED CIRCUIT 15 CUNTACTS
Xal1 1251-013s CCNNECTOR=FRINTED CIRCUIT 15 CONTACTS 1,
| xa12 | 12s1-0135 CGNNECTOR-FRINTED CIRCUIT 15 CLNTACTS
XA13 1Z251-0135 CONNECTOR~FRINTED CIRCUIT 15 CONTACTS
o XAl4 1251-0135 CONNECTOR~FRINTED CIRCUIT 15 CUNTACTS :
- _ XALS 1251-0135 . CONNECTOR=FRINTED CIRCUIT 15 CONTACTS )
_ XAL6 | 1251-0135 CONNECTOR-FRINTED CIRCUIT 15 CONTACTS ;
A
- o ' = See list of abbrevictions in introduction lo this'section
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Table 4-1 , . - ' o : | ;

. f : Y ] .
v - ‘ = Table 4-1. Reference Designation Index (Cont'd)
&?iggtlfgn’  Stock No. Description # . Nate
AB1T7 1251‘0135l CQNNtCTOR-FRlNTEU CIRCUIT 15 CONTACTS
Xal8 1251-013% ﬁlICCNNECTOR'FPINTED CIRCUIT 15 CONTACTS
Xa19 1251-1665 ' |//CONNECTQRIFC 10 CONTACTS
XA20 1251=1665 "1 CONNECTOQREIFC 10 CONTACTS
XA21 1251=-1670 CCNNECTQRIFC 15 CONTACTS(2 REQ'D)
XAz22 1251r0135 ‘ CONNECTOR~FRINTED CIRCUIT 15 CONTACTS
X423 . 1251-0135 CONNECTOR-FR[NTED CIRCULIT 15 CONTACTS
aAA2Y THRU o . .
XA2S ) NOT ASSIGNED '
AAZ& 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS
. i AND
AALS 1251=-0158 CON&ECTOR'Q-CONTACT
XA27 1251=-0135 CONNECTOR=FRINTED CIRCUIT.IS CONTACTS
.Y} 1251-Q135 CONNECTOR=FRINTED CIRCUIT 15 CONTACTS
XAZ29 1251-0135 CONNECTQR=FRINTED CIRCUIT 15 CONTACTS
XA30 1251-0135 . CONNECTOR~FRINTED CIARCUIT 15 CONTACTS
XAJI‘ 125%1-0135 CONNECTOR~FRINTED CIRCUIT 15 CUNTACTS
XA32 1251-0135 CONNECTOR'PHINTED CIRCUIT 15 CONTACTS
XA33 1251-0135 CGNNECTOR-FRINTED CIRCUIT 15 CONTACTS
AAJLY 1251=0135 CONNECTOR=FRINTED CIRCUIT 15 CONTACTS
XF1 1400=-0084 FUSEROLDERIEATRACTOR POST TYPE
HIsCELLANEOUS Vj
05243 6043 KITI5-1/“ RACK MOUNT
BEQ0~005% SILICONE GHEASE{FOR TRANSISTOR HL&T—SINK)
3150-0037 AIR FILTER ASSY
05243-6036 PANEL:PLUG-IN (LIGHT GRAY)
'
!
|
= See Lst of abbrevictions in introdcction to this section
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" Model 5245L
AR ) Figure 4-1

® W
: Item No, Deseription | | | " HP Part No,
. . | ‘ . ‘

1 |  Frame Assembly o o 5060-0732

2 i Front Panel ~ 05245-2027

3 Rear Panel J ‘ 05245-0022

4 . Cover:Rear Side | 5000-B709

) v | © Cover: Fronf Side : , 5000-8711

8 | ~* Cover Assembly: Top | os243-0010
’ 7 _ Cover Assemhly: Bottom * 05243-0009 |

. R 8 ' Handle Assembly: Side | =5060-0222_

| 9 " Handle Assembly: Retalner | 5060-8737

10  Foot Assembly - . | 5060-0767

T Stand: Tilt ‘ N 1490-0030

12 Plate: Fluted ‘ | | 5000-0051

- 13 Kit: Rack Mounting : o : " 05243-6043

Fligure 4-1, Modular Cabinet Parts
' ' Ce ‘ 4-15
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Section IV : T R . ‘ ’ ’Model\5245b

Table 4-2 , S Co - Y ‘

CL ' Table 4-2. = Replaceable Parts
- 48 Stock No. L Description4 - ' Mfr. Mfr. Part No. TQ' >

i ¥ ' e ' ‘ .
| o121-0013 CIVAR AIR 6-10Ge5PF . B0uBs| 0BSE | 5
G13G-0001 CiyaR CER 7-45FF 500vDCw © | 72982) S0300D2P0 - 1 .

, 0130-0003 CIVAR CER l.5-7 PF 500VOCW _ | 72982} 503-000¢0F0~10R 1
OL140-01H5 CIFXD MICA 22 FF 5% ' 28480} O1U0-0L4S 9
0luG-0149 CIFXD MICA 470 PF 5% 3uU0 Vucw ‘ ! BTV | DMISFUTIY 5|

L Uluu-0151 CiFxD MICA BzOFF 2% 300vdCw oo 84171 | OM15FB216G . 1
0iuG-0152 CIFXU MICA 1UOL PF S8 300VDCW ! "28480| V140-0152 | 1
ULEU-0156 CitFxD MICA 150C PF 2% 300 vDCw : 84171 | DMISF 1526 500V 1
.0140-0159 CLFXD MICA 3UOUFPF 300VDCw _ 84171 | UMISF3026 3
UlL0-0162 "CIFxD MICA 4700 PF 10% 300 vOCa - 834171 | OM2CF472K 1
OI40-01686 CIFXD NMICA 0.017 UF 2% 300 vucas B417% | LM3OF L1736 t ! ,
‘IBL-016%9 C3FxD MICA 100 PF 5% 5u0vDCw ‘ 00853 M=23 CB11RO101J |
0lu4u-0176 1 CiFXD MICA 1QO PF 2% 340 VOCW . B4171 | ROM15F105G3C - '
01u4L~0150 CIFXD MICA 39 FF SX% 28u8Y| QL40-015C B
0140-0191 CIFXD MICA 56 PF 5% 300 vDCW BA171 | ROMISES60J3C 7 |

1 ' . | H
0140-0192 CtFxD MICA 65 PF 5% : ' 28480! V160-0192 .10
0140-0193 CIFXD MICA B2 PF 5% 28480! 0140-0193 2} |

. LI4L-0D194 CIFXD MICA 110 PF 5% 3u0 VOCw : B4171 | OMLI&FL110 300V 19
0140-0195 +{ CIFxD MICA 130 PF 5% 300 VOCw . | B4171 | DM1SFi31J 300V 32
O140=-0196 CIFXD MICA 150 PF 5% 300 VDCW B4171 | UM1SF151J 300V 21 |
QLuU-0197 CIFXO MICA LHO PF S3 - ‘ 2B4B0 O140-0197 . 10

| 0Qleu-0i98 ' CIFXD MICA 200FF 5% 3COVDCW 84171 | DMISF201J 300V 12

T0lu0-0199 ‘I' CEtFXD MICA 2U0PF 5% 300VUCW B4171 | DM1%F241J" 300V 8
OLLL~U200 CEFXD MICA '390PF 5% 300VOCW - - . 84171 | OMLISF391J 300V 14
G140~020) CiFxD MICA 12PF 5% S00vDCW 84171 | OM1SCE200 2
Ul4u-0e02 CEFRD MICA 15 PF 5% S500V.CWw B4171 | UMISC1504 4 .
0140-02035 CrFxD MICA 3UPF L% 500VDCW B4171 ] UM15E300J 500V 4
014C-0204 CtFXD MICA UTPF 5% NFO 500VDCW o Ba171 { ROMISE470J5C 12
WILL=-0205 "| CtFXU MICA bz PF 5% 30UVLCW B4171 | UM1SES20J 1

. 0l4G-0208 CEFXD MICA 6BOPF 5% 30UVUCH . 84171 | OMISFé&BLL 3
Vi4C-0209 “CIFXD MICA SPF 10% SQOvDCW B4171 | DMLBCOSOK 500V J 1
vlag=-c210 © CtFxD MICA 270FF 5% 3CQvOCw B4171 | DM1EF271Jd 300V 3
Vl40-0214 EikxD MICA BOPF 5% 300vDCW ) 84171 | OM1SE600J 300V 2
OL40-0217 | -| CIFXD MICA 140 PF 2% 300VDCW _ 84171 | UMISFL41G~300V 5
0150-0009 C:FXD CER 10PF % 0.5 PF: 500 VDCW 28480 | 0150-0009 1
0150-0012 C:FXD CER 0.01 UF 20% 1000 VDCW . 56239 | H 1038 | 2
0156-00u2 CIFXD TI 4.7 PF 5% 500vVDCW ‘ 78488! TYPE GA ] 2
015L=C047 CiFXD T! 6.8 PF 10% 500 vDCw © | 78488! TYPE GA ' 2
0150=-0050 , CIFXD CER 10UQPF 600 VDCW ‘ . 56289 | CO67B102E102Z526-COH | 2
w15L-006] CIFXD CER 20 PF 1O¥ 100VDCW 56289 53047 2
Ul50-006% ‘CEIFXD CER Q+UO)} UF +1C0-20% 5QCVDCH 72962 801=010X5G01022 1
0l50-0073: CtFxU CER 10U PF 10% S00QVDCwW , 56289 40C200A2 2
Ui50~-0093 LtFXD CER O+OLUF +80=20 100VLCw 91416l TA 39
0150L-0115 CIFX0 CER 27.PF 10% 500VvOCW . 71590 CC20TCN27 1
.015u=-011% CIFX0 CER 2X%{.QLuF) 20a 250VDCw 56289 41C15%A 1
0150-012) S| CEFXD CER UWIUF 50 YOCw 56289 5C504 10

T Ui50L-0122 CIFXU CER 2000PF 20% 500VDCW 72982( B01-000-Y55=202M 2
0l6L-0126 CtFxU PORC 160FF 2% SOGVDCH 95275/ VY13Cl616 1
Qleg-0127 C:F)D CER LUF 20x% Z5v0Cw 56289|5C13 10
"0160-0130 CIFXD MY 0.022 UF 2% 600VOCW BULLL| TYPE 663~Uw 1
0160-0134 CIFXD MICA 220FF S¥ 30LVDCW ‘ 18655] CD15F221.2t300V) 10

' = See list of abbreviations In introduction to this section
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" Model 5245L

o Section IV
o N ! . A o . Table 4-2
v " Table'4-2. Replaceable Parts '(Cont'd) '
"¢ Stock No, Description # MIr, Mir. Part No. ~[TQ
f \ ] v //
. . b il' . / !
0160=-0155 ~CIFXD MY 3300 PF lOm | j 2BYBD[U160=0155 - fﬁ, 1
:Q160-0157 CIFXD MY 4700 PF JOR | . ‘| 28sBU[Ql6D 0187 ¢ [ . 1
0160=-Cl61 CEFXD MY 0.0) UF 10% doovDCu S , 284807160 0162 T T
‘D160-0163 CIFXD MY '3300PF 108 i/ 2848Y[016G~0163 fon 1
0L6G-0474 CIFXD CER D.47 UF +ao-zo» 25vacu /ﬂ 56289|5C1187 2
. Ul6t=-0181 LIFXD MICA 30PF 5% :oovnuu / 185551 ADMISE470U3S 1
0160=0194 CIFAD MY 0.015LF 10% E  28480| 0160=-0194 8
0160-0205 CIFXD MICA 1o pF S8 - = ; 28480[0160-0205 2
.. 0160-0314 -COFXD MY 0.0l 'UF .5% 4oovoew © / BU4LL| TYPE &&3UNW 2{
. 0160-03&9 CIFXD MICA 17 FF 5% / 28480|0160-0369 3
. o .
0166-0370 CIFXD MICA 20 PF 5% // 28480|01860~-0370 , 11
0160-2203 CHFXD MICA'9) FF 5% ! 2B4BU| 0160-2203 . 10
0160=-2206 CHFxD MICA 160 FF Sw° S/ 28480| 0160~-2206 ' to
0160~224p “CIFXD CER 843 FF S00VDCW - 729821 301=-NPO 4,3 PF 1
0l60-2260 ~CIFXD CER 13 PF 5% 500v0CW . 72982 301-NFQ 13 FF i
0leC-2262 CIFXD CER 16 PF 5% 500VDCW 72982] 301-NP0O 18 PF ]
0160~2306 "CYFXD MICA 27 PF 5% 28480| 0160~2306 1
0160L=-2550 CIFx0 CER li0 FF SooVOCH : 72982] 301=-000=-COKD-109E 1
U160-2563 ‘CIFXD CER 2000 PF 203 500VOCW | 72582| 80)«012-Y55-202M 2
U170-0024 C1FXD MY 0.022 UF 20% '203VODCw | 56289] 192F223024 : 1
0170-0040 CtFXD MY 047 UF $O® 200V0Cw 2B4B806] 0170~0040 ' s
0170-0055 CIFXD MY Cu1UF 20% Z00VDCW 56289] 152F 0402 1
0170-0084 CiFXD MY 0.068LF 20% S0VOCW BU43L| 6OLFE STYLE 3 lou
U170-0094 CIFXU MY 0.047UF 20% SOVOCW sauzl! TYPE &02' 2
‘GrBU-004T CIFXD ELECT 50UUF 75VOCW _ 56289 D32443 1
. ]
01B0=00UD CIFXD ELECT 20UF SOVDC# L 56289 30D198A} i
0180-0097 CtFXD.ELECT 47 UF 10% 35VDCw 28480| 01800097 1
018U=0098 CiFXD ELECT 100UF 20% 20VDCw 56289 150L107X002052 2
. 018L=0100 CIFXD ELECT TA 4.7UF 10% 35VDEw , 56289} 150C475X503582 9
' U180-0107 . CtFxD ELECT 20uF ~10/#100% 208VECw ' ' 56289 90803 ‘ ' 2
O1HL~0129 CiFXl ELECT 975UF ~10+450% 40VECH 56289 537006 2!
0180-013y CEFXD ELECT. 1500UF ~10+50% 15VLCh . 00853| PLI 505 1007 02 1.
018C-0137 CYFXD ELECT TA 100 UF 20% 10VOCW 56289 150G107X0010R2 1)
0376=-0077 KNOB21/4 BAR WITH ARROW '~ - 28480| U370-0077 4
" 0370-0084 KNOB:ROUND BLACK =~ 28480 | 0370-0084 1
.0370-0059 KNOB:BAR WITH CENTER HOLE 28480 | 0370-0099 1
0370-0134 KNOB:ROUND RED 2B480 | D370-0134 1
- )
051¢-0523 RETAINERIPUSH-ON TYPE FAbTENEB ' 78553 C12008-01H4-4 . 1
0&83-0475 REFXD COMP 4.7 OHMS 5% L/4w 01121 ¢B 4765 , 1
| 0683=1015 RIFXD COMP 100 QMM 5% 1/uw ull21|CB 1015 : 13
. 0683~1025 " RIFXD COMP 1000 OHM Sk 1/4% ol121]¢a 1025 : 2y
ub83-1035 RIFXD COMP 10K OHM S% . L/uW 01121 CB 1035 B3
: o h ‘
06B3-1045 RIFXD COMP 100K OHMS 5% 1/uw 01121{CB Lo85 | 30|
" U6B3=1055 RIFXD COMP § MEGOHM 5% l/4w | 01121 ¢B 1055 i 14
06B3-1115 REFXD COMP 110 OHM, 5% 1/gw . oki2l|cB 1118 [}
0683-1128 REFXD COMP. 1100 OHM 5% L/uw T oli2ifce 1125 1
0AB3-3135 RIFXD COMP 11K OHM 5% 1/uw | 0l121]€CB 1135 1
0683=1225 RiFXD COMP 1200 OHMS 5% 1/uw 01121{cB 225 2,
0633-1235 REFXD COMP 1ZK OmM 5R L/4w oll21)cB 1235 6
© 06B3-1245 RIFXD COMP 120K OHM 5% 1/0a ol121 ¢cB 1245 a
0683-1305 REFXD COMP 13 OHMS Sw 1/4w 01121 CB 1305 i
0683~1325 RIFXD COMP 1300 OHMS 5% L/uw 01121l CB t32s 4

= See list of abbreviations in introduction lo this section

4-37




Section IV

Model 5245L .

¢
s

www.valuetronics.com .

Table 4-2 o ‘ , : ,
- ' Table 4-2, Replaceable Parts (Cont'd) | -
— — -~ aln
" StockNo, Description # Mtr. Mfr. Pact No.  [TQ| -
e — - -
. 0683-1515 RIFXD COMP 150 OHM 5& L/4W 01121|CB' 1515 1.
0683-1525 . RIFXD COMP 1500 OHM 5% 1/uW 01121|CB 1525 4
0683-1535 | RsFXD COMP 158 CHMS Sz 1.u% ‘p1121]CB 18538 ; 8|
0683-1545 RIFXD COMP 150K OHM S 1/0W oliz21{ce 1548 - | ‘is .
G683-1615 |- RIFXD COMP 160 OHM 5% 1/4W ori21{ce 1615 2 :
. 0683-1625 - .| RIFXD COMP 1600 OHM 5& 1/4w o1121|CB 1625 y
1 0683-1635 CRIFXD COMP 16K OHM 5% 1/4% . o1121fce 1635 - 9
- 0683-18B15 "AIFXD COMP 180 OHM 5% L/uwW ot121|cB 1815 24
U6B3-1825 'REFXD COMP 1500 OHMS 54 1/uw /01121|CB 1825 9
" Q6B3~1635. RIFXD COMP 16K OHM 5% 1/4W 01121{CB 1835 5
06B3-1845 RIFXD COMP 180K OHMS 53 1/4W o1121¢CB 18U5 5
0683-2015 - RtFXD,COMP 200 OMMS 53 1/4W 0l121|¢B 2015 27
,0683-2025 REFXD COMP 2000 OHM 5% 1/4w 01121|CB 2025 20
0683-2205 » RIFXD COMP 22 OMM 5% L/tW 01121¢cB 2205 2
0883-2215 CRIFXD COMP 220 OMMS 5% 1/4W 01121|cB 2215 2
0883-2225 RIFXD COMP 2.2K OHM 58 1/4w or121|GB 2225 8
0663-2235 RIFXD COMP 22K ONM 5% L/4W 01121|CB 2238 12
0683-2245 RIFXD COMP.220k OHM Sk 1/4W 01121| CB 2205 2
06B3-2015 -, RIFXD COMP 240 QHMS 5% 1/8W | u1121]CB 2u15 3
UGB3~2u25 RIFIQ COMP 2400 OHMS 5» .i'/“' ) | 0112} Ce 2425 4
06832435 _RIFXD COMP 24K GHM 5% 1/u4W or1z1|cB zu3s 1
0683-2715 RIFXD.COMP 270 OMMS 5% L/uW 01121[CB 2715 1
U6BJ3~2725 RIFXD COMF 270C QHMS S5k 1/4W 011211 CB <725 13
U683-2735 RIFXD COMP. 27K OnM 5% 1/uw 01121} cB 2735 I's '
U6B83-3025 .'FHFXDJ COMP 3GOU OHM 5k 1/4w 011_21 CB X025 26
C6B3-3305 | RIFYD COMP 35 OMMS 5% L/uW ol1121|c8 3305 1 .
0683-3315 RIFXD COMP 330 OHMS SR 1/uw o1121fce 3315 8 -
106833325 - REFAD COMP 3300 OHM 5% 1/4W 01121{CB 3325 8
. 0683-3615 RIFXD COMP 360 OHM Sk L/4W . 01121{CB 3615 1]
0683-3625 .- RIFXD COMP 360G GHM 5% 1/4w 01121{CB 3625 2
0683-3915 REFXD COMP 350 OAMS 5% 1/4W 01121[CB 3915 13
| 0683-3925 RIEXD COMP 3900 OHM 5% 1/uw 01121{CB 3925 02
0683-3935 RIEXD COMP 39K OWM:5% 1/4W 01121{CB 3935 L[
0EB3-3945 RIFXD COMP 350K OHMS 54 1/44.. 0112)| €B 39u5 28
0683-8315 "REFXD COMP 830 OHMS 5% 174N 0112)| 26 4315 5
06Bd-4325 RIFAD COMP 4300 GHM 5%’ 174w 01121] CB 4325 2
06823-4335 "REFXD COMP 43K OHM 5% 1/4Ww 01121(CB 4335 ‘1
0683-4705 RIFXU COMP 47 OMM 5% 1/Uw 01121[C8 4705 )
06834715 REFXD 170 OHMS 58 1/0W 01121 CEB-u715 9 ,
0683-4725 RIFXD CUMP 470C OHM 5% 174w v1121|CB 4725 22
© UEBI~NT3S RIFXD COMP 47K OHMS 5% 1/4W .. o1121|CB 4735 179
06B3-E105 “RIFXD COMP 51 OHM 5% 1/42a ol121] €8 5105 4 -
UEBI-EL1S . REIFXD COMP 510 OHMS 5% l/dw 01121|CB 115 5 3
. 08B3-5125 " RIFXD COMP S10C OHM 5% |1/4W 01121{ €6 5125 7
| 0683-5135 ' REFXD COMP 51K OHMS 5% 1/4w 01121{ CB 5135 10
i , . L , . )
L6BI-5615 "HEFXD COMP 560 OnMS 5% Lr/4w 0r11211 CB 5615 1 ’
0683=5435 . HEIFXD COMP. SQK ONM5 5% t/4n 01121|CB 5835 58
VEBD-6205 REF)D COMP 62 GHM 5% 1/4w ol121|CB €205 5
0683-6215" KEFXD COMP 620 OnM SR | /4W 01121/ CB €215 1
0883~6225 REFXD COMP 6200 GHMS 5% 1/8W ol121|CB €225 ul
/ , a
/ -
i
= See list of cbhbreviations ‘ip introduction to this section
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.:I' i . ) . - i ) . | M 1] B i ’ .
L : T ; T Bl R : o . '
. 1 i 4 Stonk No, | Lo Description# . Mfr. | .+ Mfr, PartNo, |TQ
- v . . ’ . : ' . J [ t N o ' '

3 Co oo o ' | ‘ X '
L6B2-5i35 - REFXD. COMP 62K OAM 5% 176w .  01121{CB 235 2
06B3-£B05 ‘REFAU COMP 65 UMMS 5% 1/4W ' 01121]CB €805 )
0683-6815 REFXD COMP 660 OHMS 5% 1/6w 01121]CB €A15 3

v 0683-€E25 REFXD,COMP 6BOU OHMS 54 L/4w "01121)CB €825 el
' | uesd-es3s” RIFXD COMP 66K QMM 5%' 1/4W% ; 01121|CB 6835 18
06B3-751541 | RIFAD COMP 750 OAMS Sk 1/Ua , 01121fck 7515 ul o
© UBB3-7527, [ | KEIFXD COMP 7500 UHMS Sk 1/4W oi121{ce 7525 ! 8 C
0683-7535), “REFXD COMP 7oK OhM 5% L/suw. - Qll2lce 7535 ., T :
, © Q6B83-6214Y ATFX0 COMP Bi.0 OWMS 5% /8w ' 01121[CB 'B215 : 3 L
|  06B2-£225 RIFXD COMP 5200 DHMS 5% L/4W ' | ol121|c8 €225 22 .
} J , U6B3-B35 RIFXD COMF Bk OAM 5% L/uW ULL21{EB &235 1 '
| 0683-9105 RIFXD COMP 91" UHM .53 L/uW- : 01121/ CB 9105 " ¥
[ Q663-5115 - 'REFXD COMP 910 OnM 5% 1/4w 01121 CB §115 J 1 ;
| 06B3-9125 RIFXD LCHP 5100 UMM 5% 1/uw 01121/ CB 5125 2
LeB3-5135 - RIFXD COMP 91K OMM 53 L/uw 1121 ¢B 8135 ., 1
u6BE-1025 RIFAD COMP 100G UMM 5% 1/2¥ | ol121{EB 1025 - 3
: UE8E=1035 RIFXU COMP 1UK OHM 5% 1/¢% 01121| EB 1035 5
o | uese-10us RIFXD COMP 1UOK OHM 5% 1/2w . 0112t{cB 1045 1| -
Ly ' | osas-108 RIFX0 COMP 1 MEGOMM 5% 1/2% 01121 cB 1055 3
) 0686~1225 REFXD COMP 1200 UMM 5% 1/2# 01121 EB. 1225 2
, . ! ) EE A S " . . \ .
06B6=1325 RIFXO COMP 1.3k OHM 5k 1/2w o o1121| EB 1325 2|
.| o6se=1525 RIFXD COMP 150G QHM 5% 1/2# | UI121[EB 1525 ]
, 06BE-1825 R1F 5D COMP, 160U OHM 5% 1/2% - 1 enalesises i -
S V686-2035 RIFXU COMP 2GK OrM 5% 1/ZW ‘ . 01121} EB 2035 | 2
S 06B6-2225 HIFXD COMP 2200 UHM 5% 1/24 i ot121] €8 2225, "5
. v6BE~2235 RIFAD COMP 2zK OMM 5% L/:% 01121[EB 2235 1)
| veBesz7as . REFXD COMP 2700 OHM . 5a L/2w Q1121 EB 2725 1.

| ‘06Be-2735 .- REFXD COMP 27K OAM 5% 1/2W o1121|EB 2735 2| .

: ' 0686-3025 "REFXD COMP 300C UMM 5% 1/2# 01121 EB 3025 1 :
V6EE-3325 JKIFXD COMP 330G OHM 5% 1/2% . 01121|EB 3325 1]

. 06BE-3625 RIFXD COMP 3600 OHM 5% 1/20 o1128feB 3825 | g,
‘ 0686-4715 RIEXD COMP 470 OMMS 5% 1/2w . o1121| €6 4715 3|

g ‘06B0~4725 ° RIFXD COMP 470G UHM 5% 1/2w 01321 &8 4725 2y !

' -U8BE-GT735 RIFXD COMP 47X OHM 5% 1/2W 01121(EB 4735 11 -
0686-5115 R:FXD COMP 510 OHM 5% 1/2w ' 101121 ER 5115 1 L

» | oese-es1s. REFXD COMP 640 OHM 5% 1/2 v v1121] EB 6215 cyf
. 06B6=7525 REEXD COMP 750C OHMS 5% 1/2w- 01121 EB 7525 ugl”

, 0686-6215 REFXD COMP 820 OHM Sk 1/2W 01121 EB £215 1
Yo | D6Be=9115 REIFXD COMP 910 OHMS. 5w 1/2W 01121/ EB 9115 coo g
. 0686-9125 RIFXD COMP 9100 OHM 5% 1/2u ' Q11217EB 9125 Ll
‘ 0&89-0565 RIFXD COMP. 5. 6 oMM 5% Ly - 01121 B 05h A .-' Y
"+ | oes9 arrs REFX5 COMP 201 OnM S% I o1121| Gb 20358 AEVINN
o . 0727-0081 REFAD DEFC 600 OHM 1% 1/2% “{ 15701| DC 1/2 8RS o
Siie | o727-0108 FEEX0 C-FLM 1200 OHM 1u L/2w ‘28480 4727-0105 X
07276367 RIFXD DEPC 442 OHM 1% 1/2W 19701{ UC 1/2A R5 . R Y O
0757-0344 RIFXD MET FLM 1 MEGGHM 14 1/ 28480| O75T-03u4 [
0757-0350 'RIFXD MET FLM G0SK GHM ' Ia 1/uw 28480| U757-0350 1
| ©757-0368 | REFXD MET FLM 34 OHM 1k 1/8W- 2B4BU| 0757-0368 2|
.|, 9757-0898 | RIFXD MET FLM 62 OHM 2% 1/8w 28480( 0757-0898 2
- J |
' = See list of abbrevialions in inroduction to this section ‘
A ' - Ty S 4-39

! .
. ' . . i B d ) L
v . 5

www.valuetronics.com e




Model 52451, .

R o, ; o B . . : l o ‘
' Table 4-2, 'Replaceable Parts (Cont'd) -
I)gsériptidﬁ#' L S Mfr, Mir., Part No, ~[rq)
S .." P o l‘r .
S _j,;‘o757-oeoq ‘| RuFkD MET FLM 100" ok 2% 18w 7| 2eusof0757-0900 2|
] UT57=0902.; - [ REFXD MET FLM 120 OHM 2% 178w . i | 28%59| 0757-0902 2
. f, -GT57-0904" .. [ RYFXD MET FLM 150 OHM 2% L/Bw - 4 | 28480l 0757-0904 i’ 2
/|'; 0757-0909 . " REFXD MET FLM 240 CHM 2% 1/g¥ - 281801 0757-090% ! 4
(| 0757-0934" " | RIFXD MET FLM. 350 OHM 2% uau‘ , gsqao_ovsv-oqw ' 3
§ ] o757-0916 - i | REFXD MET FLM 476 OMM 2% 1/B <. . - - 28u80| 0757-0916 1 1 4
LU 07570820 T | REIFXD MET FLM.6BO OHM 2% 18w - . 28480/ 0757-09z. 2 ,
w2 [075740930 0 | RIFXD MET FLMT1.BK OHM 2%/ LsBw . ‘| 28480)0757-0030. . . 4
T wy|0757=0832 1 | RAFXD MET FLM 2.2K OHM.2e Llsew . | 28480| 0757-0932 | a]
i teol| 0157-0936 RIFXD MET FLM 303k OHM 2% 1/6W - = - 28280 0757-0936' -
sli" i l'l [ . ',”' ) ' .' . 4 A . ‘ . ‘-
1. o7s7-0937 | RuExo NET FLH 3.6k OHM 2% isew 28480[ 0757-0937 _ A\
o {1/ 0757=0040 - 1 RIFXD MET FLM 8.7K GHM 2 “L/5W ‘ 28480| 0757-0940 L2
|7 0757-0948 ' | RAFXD MET FLM 10K OHM 2% 1/8W 28300/ 0757-0948 - 1S
Jih 1 075750930 .| REFXD MET FLM 12K OHM 2% 1/8w o . 284801 0757-0950 E 4
R ‘075n0952~ | RIFAD MET FLM '15«. ow-n 2% /6w L i 28480) 0757-0952 4
s L ! ' . . (‘ : o ' 4 -
10‘357-09‘7;;, ¥ } | 'RIFXD MET/FLM 100K OHM 2% 1/6w . zeaao 0757-0972 4
;07580004 "> 1 REFXD MET FLM: 2700 OMM 5% ts2W -, | 28B4so|v758-0G08 110
| "otse-001s |7 ReFxD MET OX 160 OWM Se. . ') © v | ogeso|0756-0014 . . 1
/0758~0015 " - ‘1 ROFXD.'MET FCM 220 'OHMS 53 ‘172w . | *'| 28480 | 0758-0015 . 7
ovsa-oczu 5o Rnrxamsr FLH 100 OHM Sk uar voovl o, 284BG] 0755-002; - 1
' 0756-0028 - | 'RiFXD/MCT FLN'Z70 0!""1.'; sk ivaw 0 logaso | o7es-o028 ¢ a |
'0758+0043, - | /RIFXD MEY'FLM 1800 OHM 5% 1s2w ' . ' /il 2s4sol0756-0043 - ' 4 :
i 0756-0044 .01 | ' RUFXD MET OX 2200 'CHM 5% 1/2% | ~'| 28480| 07580044 - vy
0761-0010 . | 'RIFXD MET OX 1800’ OHM.S%:': 1w L “ | 28480] 0761-0010" 2
‘10761-0020 e ;::R:Fxn HET FLM 91 OMM 5% 1w . WUl ) 28480 0787-0020 1
A e ol . [T SRR L S o
'0767-0001 " RIFXD NET FLM 400 OHMS 5h M., .. 1840 0767-0001 ' 1
1200-0043 ;"Y' i| | INSULATOR¢TRANSISTOR, mcmzeo ALUHINUH UL 76530) 294657 ! sl |
0340-0162 .| "INSULATORE TRANISTOR e B | 28480 | v3d0-0162 ¢ I
.xzoo-ooaz Y ausmr.s:msuumn NYLON ” L o,n 2480 |1200-0081 . - gl
! [ ;JJ ,-;;i’ [ ARV DR Tt S A I O R ol
) X i B o o ' . : ,\ . ) i LI , ! )
, xzoo—oooz if.s" "ausmuswnmsxsma b ,,\;.f' s l‘ ©o | zu480 | 1209-0002 Sl o2
,1250-0{181"77 |/ CONNECTOR®RNC? - .70 T ".‘ 191737 a27 7
'125 -0087" %] CONNECTORIFENALE ‘SU-PIN MINAT ' iy L 52660 sv-nosv-uosoot;'rs: 1|
1|y 125140101 " e 1: CONNECTOR tFEMALE. S5-CONTACT, 1 ' /' - 02660} 57-20500 | 1
b 1:51-0135 cor;uacma-mmec cmcu:r,xs.h:onncrs 98354 § SO-615UR 121
t ‘_‘\'H:'.‘ Rr] gl . . B i o ' — '
lis;-zas'!_, [ conuztrompo«zn J-F'IN nALE o -';{,-',fems EAC 301 ‘ N B '
1251-015&-»-« -couuzcron-e—comncr; W ;,. A Ll 95358 CO=6C6S " 1
Jlxzsl-oxso /4, CONNECTORIZXLSICONTACT \ v, © il it | gaymy| Fp-6305 | ‘1
C ] 12511669 F [, CONNECTORS uo'-‘:onnc?s SNl T 8u80| 12581669 oy
Ly % 1251~167 "N..D. vcoun&cvn{upa ks: roﬂnclrs ) 'if" NV =.,n,,\,". ! zauao 1251=-1670 B IS
! : it '.-’ s,t TN ELB ki “' . ',I;_‘:"_l . .‘ o 4 "
- .--.nuoo-uoaw " ‘:“]' Fuéeaomzmtxchfbn Posrl'r\gr" ~;,'3'; v *, 75915 362014 1
s A s0s00gg INDBCATORIGLON=LAMP NEON, ;21 1 ‘1 28480 1450-0049 i
Ml 352029001 f 'm.namcuunms;E{.Ecmoun& cnpncfrcn ‘ .| 2e480] 1520-0001 4
M 1 102ns0003 ' MOUNT ING' PLATE ECAPACETOR 1, ) W {%379u2] TYPE BP2 2 !
RIACRIR B2 ;asb’-oosq Y uTRAN‘-IbTGmPﬂPwEﬂHAMun’ ' - .l 8668yl 1850-0038 . A
_‘f ,,’\4 ;’ Y § \_/' :. L u» . . ; _“‘_’ _.. . ot
L :;';;I‘.‘,‘,. /1850-0040' rnms:s‘rcmsamuuzuu 2b3a3, prp i | ouasel anzes 3
— $850-0048, . ” | . TRANSYSTORTGERMANI UM 2N650‘PNP g 5-‘1' Ca | CWTL3f 2NeSO R 1
it 1esg00sa mmsxs'romsr.nnmwn 2NSS2A 'PNP 7T ouadl 2NeB2A ; 2
il 1850=0062", 12 1 TRANSRSTORRSPLZINGGA ' | |1 5 V' .. . '| 28u80| 1850-0082 | o o4
NN .mso-oovo e 'rnmsxs}'rognraanmzun zhn.az_a m 3_",_ o Beebs| 2NLYBIB. tf ]
f|.‘fi:' " ' :', ot ] Py , A ‘I' f ”""i‘. ¢ : i . . : . N '
' Sy ' ‘-l".w . A }“‘II' ' B - ’ . '
1 ,‘i‘:‘.;‘l".!l"."l.‘ i \‘1 ’«’ ! ) \ ‘ o ‘ ’ 1
Sy L I’i ‘.‘. ! . .
'H,.'j ,l!,’:‘-;! .[‘-‘ '
- ‘f;," o G T‘_ E ,
',i"" | "fl ‘0 ,

* r i 1 ' i
oy J }‘.,.‘ ; ' y .
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b, - .. Model 5245L - \
A _ ‘ . . Vo Table 4-2
o i . ! '
o “Table'4-2. Replaceable Parts (Cont'd)!
X . [ stock No. i Description # C Vol M. Mir. Part No, TQ
v N \
[N T . . . L
AR 1850-0091 . .| TRAKSISTGHIGERMANIUM 22088 PNE 87216 xN2cus 3
3 | . 1850-C092 TRANSISTORTGCRMANIUH 2N2043A FAF ! 04713| 2N2Cu3 1
i | . 185¢=0101. _ TRENSISTOR¢SPL2N5B2 28480| 185¢ -3101 1
2 | 11850-0102 " TRANSISTORIGEZN24S55 28480| 1854=-0102 i
. 1850-0158 TRANSISTORIPNP GERMANIUM - 28480| 1850-0158 1
[ . - . : B ’ . .
' 18510017 TRANSISTORE2N1304 . ‘ 01295] 2N1J04 5
‘ 185)=0024. - TRANSISTORIGE NPN 2N3S6a 01295’ | 2N388A :
b 1853-0001 TRANSISTORIPINP. SILICON 30V S0CMw 284E0| 1853~0001 4
1 1853-0009 TRANSISTORtSILICON FNP 28480] 1853-0009 15
1853~0013 TRANSISTORISILICON PNP 2K3640 07263] 2N36u0 &
1853-0C34 TRANSISTORESILICON PNF . .. = ! . 28480{ 1853-0034 ‘8
1854~0003 TRANSISTORINPN SILICCN . 28480] 1854~0003 8
1854-0005 TRANSISTORI2N/G8 NPN SILICON FPLZNAR | 07263( 2N708 16
16540009 TRANSISTORIZN709 NPN SILICON 107263 2N7C9 18
: 1854=-0019 - TRENSISTOR:SILICON NPN ' 28480 1ssu-ooxo 2
2 1B54-C022 TRANSISTOR:120v 28480| 1854-0022 1
1854-0073 TRANSISTORESILICON NPN- 2B480! 1854-0073 2
, - 1854-0249 TRANSISTOREOUAL NPN SILICON 2B4B0| 1854-02u% 2
g 1855-0047 TRANSISTOR $DUAL N~CHANNEL FET 28480| 1855-0047 2
' 1901-0025 UIOCEESILICON 100WV. 100MA 28480 1901-0025 113
.19C1-0026 SEMICON DEVICE:DIODE SI . = - 18099/ 5A-783 '5
'1901-0029 DIOCEISILICON €0C PIV 28480( 1901=002% 4
, 1905-0040 SEMICON DEVICESDIODE SILICON 28480| 1901-0040 38
‘ ], 1901-0045 | SEMICON DEVICEDIODE SI 18055! 5A-788 8
o 1501-004% SEMICON DEVICE'DIODE SI ' 14055 5C-05 4
. 1901-037¢ ' - | UIGCEsSILICON 3‘\:\” . 28480] 1901-0378 4
‘ 1902-0017 ' SEMICON DEVICEIDIODE 51 - 28480] 1902-0017 2|,
S '1902=0039 | SEMICON DEVICEIDIONE IN1567A 04713 | IN1597A N
' 1902-0uz? SEMICON OEV/CE{OIODE SILICON 2B480| 1602-0057 1
1902-0214 | DIOCEXSILICON BRZAKOOWN 56.2V 108 Lesw 28480| 19020216 X
i | 19020580 . DICDE BREAKDOhNtagLICON Lo 28480| 1902~0580 2
1910-0015 “EMICON DEVICEIDLODE GERMANIUM - 73293 HD~1809 5
) 1910-001¢ UIODEtGERMANIUN (I MICROSEC 60 iV 28480 1910-0016 I
v T 1910-0028 $EMICON DEVICEIDIOGE/ , 73293 HPS 16724 5
R < 1910~0022 SEMICON DE vxcr:olone‘ee 100MA &FIV 3.5NS |  2B4B0| 1910-0022 14
‘ ‘ ‘ o
- 1910-0034 : _DIODEIGERHAhiUM 1 28480/ 1910-0034 2
- 1970~000% ELECTRON TuBEsxpotLAton 10 DIGIT 83594 55991 B
. '2100~0318 RIVAR 250K OHM 20K 1/9#/SEST Sa 28480| 210010318 1
' 2100-0354 RIVAR ww 1000° OHM 108 LIN 2w 28480( 2100 0334 N
‘ £100-0737 REVAR we 200 OT" sy . 1u . 28480] 2100~0737 X
210L~1612 | RIVAR COMP 500' OHM 20: LIN 1/6w 28080] 2100-1412 3
" 2100-1513 RIVAR, W¥ 50 OHM 5% iw : - 28480| 2100~1513 2
L 2100-1924 REVAR COMP 5K, 'OHM 208 1/5W : 28480] 210C-19024 i
' -2110-0303 FUSEICARTRIDGE 2AMP 125V SLOW ELOW 71400 MDL2 1
. v 2110-0312 FUSEICARTRIDGE,I AMP 250v SLOW SLOW 71400 NOL 1 1
Co - 2140-0015 LAMPIGLON NECN NE~2H 26455 NE 2H 6
. 2140-0028 LAMPIGLON 1715w ‘ 2GL55] NE 2E FROSTED 7
: 2190~-0046 WASHERISPLIT LGCR 20486( 2190-00%6 &
o £350~0015 SCREWIMACHINE 73076| OBD 1
i 3100-0389 SWITCHIROTARY L SECT I POS 28480| 3100-0389 1
. .o I
v T P J , ‘
;\' * e 2 See/l.‘al‘ol abbraviations in introduction to this section
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Yection 1V

Model 5245L

Table 4-2 ' . '
: Table 4-2,  Replaceable Parts {Cunt'd) ' ' !
& Stock No. Description ¥ Mir. | M. PartNo. |TQ|
] i

3100=-030p SWITCHIROT 2-5ECT §=POS 26480|3106=0390 1
3100=1374 SWITCHIROT 6-SECT 10 POS 28480 310C-1874 1
3100-2029 SKITCHIROTARY 28480( 3100-2029 1]
3100-2078 " SWITCHEROTARY 28480 3100~2036 1

. 3101-0014 SWITCHIPUSH SPUT NE 82389| 45-11086 1

- 3101-1272 .| SWITCHISUIDE & POT 0.5 AMP 125 wDC 432150} 6633 1
3101-0037 . ; SWITCHITCG SPST 3 AMP 125V ougos| e3050-A K
31Uu-0u52 " MOTGRIELECTRICAL SHADEU POLE 115V 3470 RPM| 28U80| 3140-0052 1
3160-0060 FANTIMPELLER AATAL 28480] 3160-0060 1 '
. 5040-0170 . SUPPORTt PRINTED CIRCULT BOARD 28480] 504C=0170 1
5080-0060 TRANSISTOR: GERMANIUM PNP SELECTED 28480 | 5080-0060 8
8120-0678 CABLEPOMER SVT-18=3 7.5FT. ' 70903| KH4147 1
8500-0059 . SILICONE GREASE (FOR TRANSISTOR hEAT-SINK 71984 85 COMPOUND 1

_ - ‘ .
9104-0160 TRANSFORMER IPORER 268480( 9100-0166 1
S100U-0346 CCILIFXD 0,05 LH 208 24226 | 9377 2
9100-2829 “ | TRANSFORMEI: POWER 28480 | 9100-2529 1
DL00-2630 + | CQIL: FXD4CUH . Co 28480 | 9100-24%0 2
914L=-0095 COILIFXD RF 0.27 UH '] 28480] 9140-0095 1
9140-0123 COILIVAR, 0:9=149 UH _ : 28450 9146-0125 2
SL4G=-0126 COILIVAR le76-4.02 UH 28480 $140-0126 2
9146-0127 COILIVAR €43-18,7 UM . 28480 $14C~0127 2
914L-0136 COILIFXD FF 22 Un 28484 9140-0136 2
GL4C-0137 COILSFXD RF '100 uH 28480 W140-0137 3
$140-0138 COILIFXD RF 180 UM 26480) 9140-0138 3
S140-0142 CCILIFXD RF zeZ uH 28480| 9140-0142 3
9156L-0143 COILRFAD RF 3.3 JH 28480) $140-0143 3
9140-0146 COILSFXD RF 10 Un 2B480 9140-0188 2
91uL~0158 COILIFXD 1.0UH 10W 99800 1025-20 2
9140-0159 COILSFXD O.47Uh '20% 9950u| 1025=5ERIES 5
9170-0018 . BEADIMAGNETIC 02114 56-590~65138 1
05212-2016 BOARDIBLANK BC 2848u| uS212-2016 5
05212-6011 READOUT BLOUCK ASSY 28480 05212-6011 8
US212-6016 ASSYIDECIMAL BCARD 28480| 05212~60186 5 .
U523z-2010 °© | bCARDIBLANK PC = - 2B4B0; 05232-2010 1
05232-600% UECEDE DIVIOER ASSEMBLY | 2B480| 05232-600% X
US232-00L0 DECIMAL COUNTER ASSEMBLY 28480 05232=6010 1
052430007 RETAINERILAYCH - : . 1
05243-0008 RETAINERIFRONT PANEL 284B0| 05243-0008 1 ,
05263~2013 PAWL _ 28480| 052u3-2013 1
05243~2014 SHAFTILATCH 28480| 05263~2054 1
052u3-2015 . KNOE , 2B480| 052u3-2015 1
05245-2018 "HOUSING FPLUG=IN - 284BY[ U52L3-2018 f X
0S243=-6036 PANEL:PLUG-IN (LIGHT GRAY) " 28480| 05243-8038 1 ;
05243-6042 . PANEL:PLUG-IN {MINT GRAY) 26480] 05243-6042 1
v ' 1 ¢

U5245-2008 BCARD: BLANK PC 2684B0| 05245-2008 1
05285~2014 bCARDEBLANK PC _ .| 2eu80] 05288-2014 2
05245-2015 " BOARDEALANK PC . - 28480| 05245-2015 ]y
US24E-6013 ASSY? OSCILLATCR BOARD 28480| 05245-6013 1
052u5=6011  BOARD ASSY:INPUT AMPLIFIER 26480| 05245-6014 2
0%2u5-6015 GOARD ASSYtFUNCTION 28480 05245-6015 1
05265-6016 SWITCH ASSY:ATTERUATOR 28430( 05245-6016 1
. 05245-4001 INSERT:MEASUREMENT 'UNITS READOUT 28480 | 05245-4001

05245-4003 WINDOW:READOUT AMBER 28480 | 05245-4003

| ' = See list of abbreviations in introduction lo this section S
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Model 5245L Section IV
S Table 4-2
Co Table 4-2. Replaceable Parts (Cont'd)
‘ : - & Stoch No, - i Description # ' Mir, Mfr, Part No, ' [TQ
] os2u5-8013 MAIN CABLE AND SWITCH ASSY . 2BU4B0|05245-6018 ]
't 3150-0037 _AIR FILTER ASSY ‘ ‘ 28480 3150-0037 1
5212A~63C 'ASSYIDECADE DIVIDER ‘ 28u480( 5212a-65C e
] s2124-85¢=1 BOARDSBLANK P,C. | 2B480| 521 z4-65C~1 ' &
' 5212L-83A SUPPORTIREADOUT ; 28480[ b21zA=834 1
5212.-838 READQUTIUNLTS , 1 ‘ 28480| 52121838 1
52434-12¢ BRACKET $SWITCH : : ' 28480] 526)a=12C 3
 5283a-12E ‘SUPPORT ICAPACTTOR ' 28480| 5243a-12E i
52434~12F BRACKETSCRYSTAL OVEN 28480] 52634-12F 1
52434204 HCUSINGSFAN 4 : 28480| 52432-204 1
- 52434-4ua KIT85-1/4 " RACK MOUNT : 28480/ 5243a-4ua I
5243A+47C SUPPORT s PANEL 2B4B0] 52432~47C 1
524da~b54 - SHIELDIOSCILLATOR 28480| 5243a-552 1
5243A-65A= HOARDIBLANK P.C,' 28uB0| b283a-654=1 1
52434-65C ASSYIMULTIPLIER 28480] 52032-85C 1
52438-65C=1 | BOARDIBLANK P.C. , | 28480 5203a-85C-1 1
52434-65H ASSYTFEGULATOR ; L 28480] 5242A-65H 1
52U34-65n=1 BOARDIBLANK P.C. po [+ | 28480 52u3a-65H-1 1
52udA=650 | ASSYITIME-BASE CONTROL > | 28480 32q3a=650 1
5243a~654=1 BOARDIBLANK P.C. s . 28480 5202A=65J-1 t
5243A-65L ASSYIRECTIFIER = ‘ 28480 5243-851, L
52434=65L~1 - | BOARDIBLANK P.Cs 28480} 5243A-65L~1 1
| 52438-65R /ASSYIGATE CONTROL 284B0| 5243A-65R 1
5243A-653=~1 | BOARDIBLANK PuCa, TB4B0| 5243A-85R-1 1
~ 5243a=655 ASSYISAMPLING COHThOL L 2B480( 52434655 t
. 52u3a-655-1 | BOARDIGLANK Pobw L f 28080, 5203A-655=1 !
52434657 ASSYIOVEN CONTRG. . ' 128480 52434-65T 1
., | S5243a-e5T=1 BOARDIBLANK RuCy . ~ | 2B4B0| 5243A-65T=] 1
52436=69A ASSYICRYSTAL, OVEN : g 28480] 52434694 1
. 52434-69A=1 BOARDIBLIANK RoC , Vo 28UB0[ 52434 69A 1 3
" i I"-', r oL ‘ ;“ ! ‘
! L 3 } ',' B ! ' :
. $243L~1074 BARTREADOUT' ot 28480( 5243L-107A 1
‘ 5243L-110a GUICED3OARD, FRONT , | 1 ‘ 284B0] S243L-1104 1
. 5263L-1108 GUIDE YE0ARD REAR | "oy, y 28480! 5243L-110B 1
. o . .V o 1°
; ‘ h N Yooy ‘ R ‘ 1 ‘ '
: 5243L-128 anncgaa:aoano ST ;) S 4| 2880 s2u3L-128 t
T v, ' ) .y ' ¥ 3 . ‘ . / . ‘
‘ | s283u-17a BUSHINGILATCH /)", 0 ./ o, y | 28uso| 52431 ~174 1
L 5243L-412 . PLATEECASTING N = 28480] 5243L-41A 1
‘ | 05245-0014 SHIELn:rh#UT poe , 2B480] 05245-0014 - e
5243L~65A ASSYIDECIMAL POINT '-),: ' ‘ ~ 264BU| 5243L-65A 1
5243L~658 ASSYIMEASUREMEFT UNIYS' L | 2B480] b283L-558 t
' 5243 =658~1 BCARDIBLANK PoCy't 7, ‘ 2B4B0[ 52031-658-1 1
| 5243184 HOLCERIDECIMAL u " ' 2B480| 5243L.-834 ]
}" PN ‘-I e "‘."n'.' . '
C C . Sk
5283914 SPRING ILATCH , \ih 5 284Bu| 52u3L-914 !
52454=65¢ ASSYIDECIMAL CCUNTER K |28480] 52u5A-65C 1
a 5245A-65C~1 BOARDIBLANK P.C. - . 28400 52u52-65C-1 L
I3 ' : ’ '\,
Sk
4
‘ L ‘ T
i T v ]
D Ao )
o : Ty ‘ : .‘ " -
' : “839 list of abbreviations in introduction to this section ‘
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Section IV

'
i
L

Mode] 5245L

Table 4-2 O
Table 4-2, Replaceable Parts {Cont'd)
£ Stock: No. Description # " Mfr. Mir, Part No, TQ
S245L-19A ASSYIQUTREUT SWITCH 28UBD] 5245 -19A 1
5245L=19d ASSYIMODE SWiTCH 284450 H2USL-198 1
1 52ubL-ub ASSYIFEADOUT ) 284B0| 52u5L~-4R 1
05245-0015 - SHIELD:&MPLIFIER 28480| 05245-015 1
]
' , A
' ‘u- ] y
L)
= See list of abbreviations in introduction to this section
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- Model 52451 ‘ Section IV

o ‘ Figure 4-2
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SEE TABLE 4-1 FOR
MP REFERENCES,

Figure 4-2, Mechanical Parts Locations
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Section IV

Table 4-3
Table 4-3. Manufacturer's Code List
The [nllwing tixde rumbezs ate Bovm the Fedrral Seppey Cixde for Manbacturers Cataliging Mandbooks H4-) [IName ts Cidded and K42 1Cde
1o Name) and thelr Latest supplements. The itate ol revigion and the date of Ihe bupplements uaed appewr ab the bttom nt rath page. Alpha-
bretical rodes have been arbitrarily assigned to suppliers nol appearing in the 34 Hamdbooks,
CN"::' Manularturer Addrers (";1:. Manulas turer Address r;":" Manubas harer Addrens
D000 UL EACommn. .. ..., Any supplier of U'. S, 05347 Vlironiw, I, . -Ban Maten, Cal  1123n CTS of Nerne, Inr, J\rne, Ind
BCIIS  McCoy Elecironics. « Momt Molly Springe, Pa. 05387 Union Cashine Clrrp Elrrt HIT Churagt Telephone ot
00233 Sage Electronira Corp .. . Nochemer, WY D, ... . . New York, KUY, Caliormia, Ine. .. .. S Pasadens, Cal.
00287 Cemco, Inc, oo v v oo anielno, Conn 03578 Vilieg Ind. 1nr . . Caropa Purk, Cal 11242 Day Stale Flectronies Corp ‘W.mrum. Mank
00234 Mumidial .. .. ..... «. Colton, Call, 05582 Jenre Electros Plastics Inc Bupnyvale, Cal 1100 Treledyne Inr  Mirrowave
00348 Mictron, Co., Inc.. - .. Valley Biream, N Y D561R  Conmn Plastic i¢ o Elertriral Div. . . Pa'y Aliln_ T2,
00071 Garlock Ine, ... ... o oo Cherry Hitl, B3, 22 AT Cleveland, Ohkiv 11314 Nattoral br:l . Ewaney, Cal.
DOESE  Awrovnx Corp. o000 .. Kew Dediord, Mass, 05624 Barber Colman Co. ey .\lorlt 1. 11453 Peerisson Connector Corp Jamatra, N ¥
0078 Amp. Ine. s - Harristorg, Pa.  03T2B Tilfen Optiral Cn. . 11538 Punean Eirctronles lne Cikla Mepa, Ll
CORY Mrrn!l Radin t‘urp e oaa s Boontoa, NS, L L. Rnnlyn Itﬂuhi l.unx I;Iaad K.¥. 1171] General Insirument Corp ,
OORO%  Criwen, Lid, . .Whitby, Onlarie, Canada 05720 Mrlrn—‘trl Carp. . . \inlhury.h Y. Semirnnducter Bavinion Prodacts
“00BYA  Northern linmnrerlnx 03781  Stewart I:nmm-nn; cu. .Santa Cruz, Cal, Growp . . Newark, N I
Laboratorien, Inc. ... . Burhington, Wis 03820 Wakehirld Enginerring tnc.. . . Wakelield, Mass. 17T Impersal Eleetronir, lnr Iwrna Park, tal,
0UESY  Nangamao Eletirie Co., Q6004 Daantrk Co., Div. of Rewant 13450 Mriabs, inc. . aln Alin, Cal.
Pickens iy, .. ... Prehens, 5., Warner Corp, . Bridgeport, Conn. J2136  Philadeiphia Handle C Camdren, K 3
Wied  Goe Enginerring Co .. (.‘llyul Industry, Cal. QA0S0 RHaychem Corp. . « . Redwond City, Cal. P26 Grove Mig. Co |, Inc Shaty Grewe, Pa,
00891 Carl E. Helmes Coip.. .. .. Los Angelen, Cal, 05175 Pausch and Lomb omul 12574 Gulion Ind Inr.,Dala Ssstem
DOE29  Microlab e, .o v bavingston, N3 Co. . .. .., . ... Riwhentrr, K. ¥ v Abunuergue, 5 M.
01002 General Electric Co., 05402 E.T.A. l'rndurln Cn ul 12607 Carostat Mig Ce. Durr, N 8
Capacithr Dept . . .. .. Iudnin Falle, N. Y. America ... . Chicago, 3. 12705 Ehnar Filter Corp . . W Javen, Conn.
01004 Alden Prducla €n. ..o ... DBrockton, Mars. 06540 A=alum Elrrlmmr Harﬂ wre 12858 Nippan Elecirie o, 118 Tokyo, Japun
0112)  Allen Dradley Co.. .. ... . ... Milwauker Shin Co lne, oL, . Nes Rnckelte, 5. Y 1XhH) Melex Elecirnnica Corp Tlarh, N J.
o2t%  Litton Industries, Inc. ..., Deverly Mille, Cal. 06535 Reede Electrical Insirement 12030 Delta Sembionduriur Inge Nrwpuort Beash, tal
I TRW Bemicomturtors,toc, . . . . tawndale, Cal. Co., e .. . cooo . Pepatook, N 12054 Plikpon Edorlronies Corp SNotiseale, Aripng
Q125 Texas Instruments, Inc. , OLEEG  General Devicen I:‘u Jne Lo LIndanapalis, Tea. IS Aarea Supply o | bne Wit hita, Kaaras
Traneirtor Produrts Dir. ..o Dallas, Texas 08751 Components Inc, AR D Phornin, Artzona 1JOR] Wilen Pristurta Detteal, Mich
01349  The Alllancer MIg. Co . . .. -Atllance, O BERIZ Torrimton MIR. €o, West Div. . . Van Buyn, Cal. 3303 Thermniloy, . alan, Trxas
0)53IN  Small Purts bne, ... ... .. Los Angrlen, Cal, O0B380  Varian Askor. Elmyc Div. ., San Carlos, Cal. 1327 Solitron Desices Inr. Tappan, 5 ¥
DSAE Paritic Itelays, Ine . ... -Van Nuys, Ca3,  07T0BB  Kelvin Electric Cn . . Van Nuyn, Cal 123986 Trlefunken (Gmblid | Hames vp fermany
01670 Gudebrnd Bros, Sk Co. . .. New York, N.Y, 07126  Duydtran Co. . Paradena. Cal 1383 Mitlamt-Weight Py ol
01930 ° Amerock Corp. . . N Rockopd, 12 0TI3T Transteror Electronics Pacitie Industries, Inr Hannan Chly, Kansan
01960 . Pulse Engitereing Co . . . Santa Clara, Cal, Corp. ., . .Mirneapalis, Minn. 14098 Sem-Tech Kewhary Park, Cal.
ORS  Feeronrube Corp, of 07118 Wesrimghouse Eleririe 14183 Call Resistor Corp Santy Menia, Cal
Amerbea ... L Savgertien, N. Y. Corp.  Elecironic Tube Div. . . Elmura, K. ¥ 1208 American Components, Ine Conshhorken, Pa
02118 Whr Lwk Signals, the.. Long Drapch, N, 07149 Filmphm Corp. . .o .. Kew York, BOY. 14812 OTT Semicomfuctor, s Div o
02286 Colr Rubler and Plnllrl fzr . Sunsyvale, 7a). 07233 Cinch-Graphik Co. Cily ol Indduntry, Cat Int Telrghone apd Trirgraph
o26t0 o\mphrnut I\uru: Eletironicn 07256  S:hieom Transistor Corp. , ., Carle Plare, N Y Copperatin Wenl Palm Dipach, Fla
Corp. Pradview, N1 07281  Avnd Corp.. . Culser City, Cal  1440Y  Hewletts Parkard Compuny Faneland, vln
0278 Madie (.'urp nl Amcrlra Sems- 07263 Falrchild Camera & Inat. Corp. , 14655 Corneld Mublier Elestric Dorp Newark, 5 1
sontug lor ané Materials Bemironductor Dy, . . Mourain View, Cal. 14674 Corning Glans Works | Cormng, B Y
Diviniam ... . ., s Someeville, BT 07322 Minnesnta Rulber Co . Minnkapalis, Mian, 14752 Eleviro Cube Ire S Gabriel Cal
02111 Vorahine Co.nt Amerlta, ' OTI87  firtrber Corp, Thr. ... .. Monterry Park, Ca).  J4BA0 Wilhama Mg X San Josr, Cal
e ..... .. ... Ol Saylirpok, Conn, 0TINT  Sylvania Elert. fuod. Inc., 15106 The Sphere Co L lne. Lile Falls, & J.
02317 Nophine szlm-rnnul.‘n . San Frernando, €al. Mt. View Operaions . Muuntain View, Cab. 14203 Webnter Elertronits Co New York, N Y.
D267%  Mudsen Toal & Dhe . ., . . Newarh,N.J. 0TI Techmral Wire I’rndurll L52ZHT  Scwnirs Corp . Northeptge, Cal
0206 N)Iun Maotding Crrp. . ‘\wuwm-ld N.J, o, .. . Cranford, N 3. 15291 Adhustable Puahing Uo N ediyenad, Cal.
01%B G E. Svmlmnd'urlnr l"md 0720 Dotite Elect. Cor, . . Chivago, 11 15588 Micron Elecironis Dapden Oy, Long I3 landN ¥
........ .« Syraruse, N. Y. 05010  Continental Device Corp. cMasthearne, Cal. 15566 Amprobe Insl Cap Lyrlrmbk, N Y
03705  Apex Muhlnr L Tml Co o .. . .Dayton,Ghio - 07933 Raytheon Mig. Co. . Eemi- 15621 Cabletrories . - Crala Mena, Cal
CCATRY  F dems Corp. . - .. Compton, Cal, eonductor Div, . . .. Muouhlain View, Cal, 15772 Termipth Century Cial
QIB1R  Parker Sea) Cn .......... Los Angeles, Cal. O7THR0  Hewlett-Packard Co. , Spr l“u Banta Clara, Cal
03077 Transitron Eleetrie Cowp. . . Wakrlield, Mass, New Jeraey Divison Rorkaway, N.J. 15R0) Fenual Fleer Inr Framimtham, Mars
QIKRR  Pyrofim Resistor Co. , CHI4S W 5, Engineering Co. . .. . Los Angeles, Cal,  13BIH Amelen Ine Mountain View, Cal
[ Y Cedar Knolls, N.J.  DB280  Dhnn, Delbert Co.. . .. . ... Pumons, Cad 16037 Sproce Mo Mica Co Spruee Pine, N C
DIb%4  Einger Co, , Dlrhl Div, . OR358  Burgess Dattery Co., 1R1T9 (Gme-Spertra Ine Delropt, It
Finderne Plant. . . .. ... Sumepville, N9, ... ... Maa:n f‘alln Onlanu Canada  1A352 Computir Duste Corp 7 L, B O
DADDB  Arros, Martand Ilrgrrmn 08524 Deutnch Fastener Corp . Lon Amgeles, Cab, 10054 Elevtron Co - Union, N J
Elect, Cp . o0 . A . Hartford, Conn.  OBEGE  Drintol Co., The . . Wateshury, Ioon VOS85 Tuan Arrrrall Nuk Corp Paradina, Cal
04013 © Tarvun Corp. . ... ... Lambertwille, NI, OBTIT  Slnam Compahy . . Son Valley. Ca). V6688 [dead Prec Mreter On Lo |
4082  Areo Electronie Ine.. .. . .. Great Neck, N.Y.  OBTIB  §TT Camnan Eherlric ne ! P Jur Meer Iy Nemdln, 8 ¥
04217 Ensex Wire. e Lus Angelen, Cal. Phoenax Piv... .. . ... .. Phoenin, Arszona 16758 Delon Madio Div of G M Ciap Kobarmer, .
04222 n-Q Dlhllrm nl Afrmon SMyrile Beach, 8.C. OBTET Natiomal Rddm La‘b Inet, ooy Paramus, N J. 17180 Thermmnetion Inr Caniga Pazh.Cal
04354 pmmun Paper Tube Ch. .Wheeling, L OWTPZ €IS Elertronics Semscomucior 17474 Tranew Company Mountain Virw, Cal
04404 % Al Division ol Rewlrit~ Operations, Dav. ol CBS I .. .. Lowetl, Maxa 17675 Masahin Mria} Pritus1n ll-ll) Akrun, Ohio
mr\urd Ca ... PaloAllo, Cal.  OBBOB  Genreral Elecinic Co., 17543 Angstrohm Pree. fne Ko Hollywwd, Uad
04651 Sytvama Eleripic Prcdurt-. Minjature Lamp Drpt L Clevrland, O 1726 Siliconin ne. . Buphyvale, Cal
Microsave Devicr Div. . Mountain View, Caj. 0B84 Mel-Bain . ... .. ... . Intanapolls, Ind  1THSO Mrtiras -Edisen o Mamtester, % 1.
C46T)  Duketa Engi,ler, , . Culver Clty, Cab.  DBOR6  Dabeurk Relays Dav . .. . ... Costa Mena, Cal.  TFM2 Piwer Deaipn Pacthic Ine Pat Ao, Cul
D471 Motazola lue. Semironductor DIOUT  Electrome Enclusurep Ine.. . Laon Angelen, Calyp . PEORY Clivate Corp Semaeonductor P Pale Al Cal
Prod, Div. ... . . Phormin, Anpona 08134 Trxas Capantor Co. .. ... louston, enas 1R'28 Signets Corp Kunnysale, Cal
472 Filirem o, Ine, Weptern 09145 Teeh. Ind. Inc, Atohm Vo Tyar Mig B dne, Hulliston, Mans
Dle, ... R Culver City. Cal. Eteet. . Durban g, Cat.  Frnb TRW Elrd Comp Dw Des Plawwen. L
04771 Autematic Eterlsic Co. . Nurthlake, NE. 09250  Elecirn Assembllen, he., . Chirago, 2. 18383 Uhamerics Pramalie, Mass
04796 Sequina Wite On. , Iedwind City, Caf. 833) C & K Componenisne. ., . Newton, Mans,  TESEY Lartin Inelrumen) de Mt Kiars, K ¥
04811 Preession Cod) Spring Co, . . FJ Monte, Cal. 02568 Mallory Rattery Co ol 1B8)2 Vishay Insiruments Ine Mulvern, Pa
G470 P M Metor Company . . Weslcheslrr, JIL Canada, Lid.. ., . , Toronto, Octarsy, Canada 1PHTY E.L Dmihnt and O, st W lmingtun, Dyl
oame Cumrnmrﬂl Mrg. bfrv!n- 08795 Peamsylvaria Florocazbon Chtton Heights, Pean,  1FN1 Durant Mip. Co Milsaukir, Win
. . Didgreater, Masx 00322  Durndy Corp. . . ... Norwalk, Conn, 93 The Jendin Corp  Navigation &
D5006 'l‘-vnurth Crnmry I'l.unrl. 10218 Gewwral Transistar Festern Comtro;: Thy Teivrbora, N J.
In¢ . Lus Angrtes, Cal. Corp. . ... * Low Angeles, Ca). 193CD Thomas A Fdien Industrirs,
05237 “‘rni:ngrnmw Elﬂmr l:nrp. 10413  Ty-Tal,Inc. S Berkreley, Cal. ey of MrGGras -Ehison Yrst Usangy N T
Semicomtuctor Drpt, .. . Youmgwood, §a 10646  Carborundim Co Niagara Falls, N ¥ 10580 Concia Maltwin Park, Cal.
0001543
i X Frem  Handbook Supplements
Revised: May. 1970 J8-1 Datrd Lamesry 1970
.
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Model 52451,

Table 4-3.

Manufacturer's Code List (Cont'd)

Section IV
Table 4-3

. %

r ;::r Munulacturey Addreas C::n Mapulactcrer Atrrns “;::
10644 LRC Elevtrames ... . . o lineneheads N Y, TR £ P Clare s e oot Chivages, B, Thind
1B Elevira Ml Co. oL Dodependense, Kansax 715 Centralab fhe ol Tod TN
0tY  Lweneral Alronies L‘mp s - Philatelphia, a. Glube Erish e ., Miduakie, Win,  SB4HN

TG Ewerubse, ba. L0 Long Ihamt Oy, K ¥ TG Cummercial Plistoes Cn Thicapn 1} THeNY

) 2135%  Fafwir Pearjag Co..Tpe . . Kew Bribian, Conn. 51300 Cormish Wire oo, The . Nrw Yorn, N-¥Y. tahs3
20520 Famaheel Metaljurgical Corp K. Chicagm, 1) TITDT Cobe Ul O e, Prostemie, # 1 $RTH0
23020 Cererablbed Coo oL Metuchen., N L TITAE Chiaen Mimature ban (Werks Chivage 10 TR
23042 . Teascan Corpe .. L Inttand i, Jg TETES Limh Ml O o TR
2R Brash Sadis Electrmmrs Llll Wanhington, DO Womatd B Juoks i, ., Chicign, M TS
20485 CE Lamp Drjaion. Kebs Park, Eleselaml, Ot TE9NE Dow Corning Corp .. . . Midland. Mith sy
24655 General Idio Cn, .. . West Conened, Mash T Elevirs Mot Mlu Co , Inr. SUTIT
2468)  Memeor Ine Comp. iy, Huntinglan St f Withmantin, Ciun
26IRY Ciriew Rrprodurer Corp. .. hin helle, B Y TRD Pt l‘nrp . . Drocklin, N ¥ 0HEY
26462 Grodest File Un of Amepira. bae Carlatgdt N} TAAE  Futiama Generid Durp L]
2685 Compar Iallisler €o o lelhieber, Cal Elvatrnnies P .o CKiarw, N
6992 Myl Walrh On, - Lanvinter, SREUE Canrrdd fesrubent Corp. . BHI3Y
IPRHG Hew et Pachant Co. . .. Tals Alie, Lol Uagr Divanjon Newark, N ) ED}20

o TEHI0 Reynan Mig Co. ... Kraduarth, N Brake Ml Co D faramd Heghin . BT )
0853 hedrumend Speetaltos Co Mugh W Eby fe | - Philadelphig, Pa
I, . Little Falls, K J Lademgn Co Chivagn, M
MMM GF lhrrnklln' Pt Dot Ouinaleorn, Ky ELaztiz- St Ky (urp - TR, N MR07
35434 Leelrobm bor. . Chivagn. M 964 Iberl M Haalley Co. .. Lo Angele
6136 Staamych Cinb Frond K2 Ere Teobnologid) Pratuts, lee. . Erw H0223
Lid. . . Ilnlu Muars. ODokarie, Canadd TIOKL  Hansrn Mg 20 Ine . f‘r:nu‘lnn Ind, [T
JGTBT  Cunningham, W. B & Fitl TITH H M Harper Co L Ehiage, M H204
LA T I - Torenls, Untarke, Covada T30 Hebpat Dy o) Beshman It e w04}
17042 PR Mallery & Co JIor . Istianapohis, bt S . Fullvrten, Cab.

\ 3543 Mechamind Indantraes Prost Co . Akron Ohin T929 Huches Prodite Dyvbshon ol FI8E
$0020 Mowaturr Precigon Dearings, e . Kevnrr, % H. Hackrn Alpvralt Co. . Bewport Bearh, Cal FOLLY
€073 Mopeywrl boe . . Mineeapelia, Minn,  TMY Armgsres Bl Coo . Wkesille, b1 SNY O wDal
42090 Muter Ce, ., .. .. Chwagn. NE 53500 Tiraillvy Semionduring Corp hEFAL
A9 CLA Norgren G oo Englemamsd, Crln . New Haven, Cpnn, AlkY S
165%  Ohmate Mig. Cn PR i YT 1] TILM 0 rhrm Hr:lnr Im RN Harttepit, Conn.  B1030
AGIEE  Penn Erg KMIE Corp - g lestuen, Pa Thish Cincte ¥ Mg, Co, e Trenton, N 3. pioma
47004 Madaruwd Crrp. , Cambridge, Mann TIGN2 Georpe K. Gureeit Co Kbas
4HEID  Prorision Thermometer & ' iy MSL Industries. b Philade-lphia. Pa 8112

Inst, Co N . bawthds pion, Pa 11724 Feeral S Priducts . e Choragn - TH.
4995 Mirrowdre & Powrr Tube v Wallhim, Mass TITAY Fimher Speril M. Co, . Cincinnate, Dhis 31238
' 52090 Wewan Contpudler Ca. . Wrrlniinaire, Ml IV Gana bab Idantries Co , The . }l)n; Ohlv w1483
SI0M3 NP Eo L M Flee, iy < Waltham, Masn TIME Gaslen Stamping & Tl Cia, e, It HYR4)
4204 Khalts poss Mt Co co. Belma, N oC, TYHYDOAED Eleitiwes Ciopp . ‘l!—.-»n;n NY.  mwmo
5026 Eimpaon Elritrir Co. . C Chivagn, ) TI0% Nenmings atio Mg Corp Kaahewr, Cal.
Wh033  Ranoliwe Corp, . Elmabupd, N Y. TIBLY Gewmar-PinCorp .. .., llulu—iu-ld NJ ORIM2
543K "J\rhrml T anmrrfldl App.lnlun TRTh Swnaltle Jne Neptene, . H2D4T
A Syhlem v o S0 Korwalk, Conn HES 0 Wiena aed Sonm \\‘lmlu-ulrr Mibe
56137 Bjusbting Fibre Co | l CTomawamta. B Y7 TENGL Induntradd Condenser (.‘nrp v s Chdgn, 1) W26
g 6283 Rprague Elenne Cn . Nur!h Aams, Maas TAHBE I F. Priclucts Pawvieion of R2L42
S84 Baprowr Eledt Co . bkl Cuan Amphenel dtorg Efectpar (‘urp
' 59446 Trievn Cep . . v . Tulsa, Okla . o Dhanlury Cone, H215D
' 3070 Thoman & s O S Fhiealwth, N ). M0 E F. Jeharin €o. | . .. Wasprs, Minn,
BOAE Trpkett Elvadpacat lst. Cnc . IRultton, Ok TH042  Interpgtienal Ilnhunn u . Phillateiphia, M. p2am0
BYTT%  Ludon Sabtohand Signal thy, ol S26) Kestone Carban €0 _Inr . 81, Marys, 1. h2219
Wratinghvuse Air Teake Co. . ithurgh, Pa TRATH CTS Bahtz, e . Sandwich, N1,
E2119  Unporsab Elertrie Co . . ... Owoneiy, Mich TEIE2 Kulka Eleiirie Cesp .. . ML Vernon. K Y, p23%R
63T Ward-Levnard Elertric o, ME Vernon, X Y. 5SHI8 Lows Ebbrie Mhe Co. Lo Chiagn, Y. w23mn
64959 . Wrestren Eleriree Co. | Ine . New York, .Y, TS Bitlvtese. e, CBes Pagnes, 1 w2647
65002 Westun Jnal, Jue Wenton-Nrwark. Nesark, N I TR0 Lopd Mg Co . . LEew,
BL19% Witk k MIg. Coo <. Cheaen, L. SE210 W, Marwede) L sun lranuuu, Cal BIiBY
EEX46 Moo hota Minog: & Mbe Cu 64X General Inslrument Lnl‘p . HIHUG
' Reavnre Mincoom Dy . . 3, aud. Minn Miramuld Dingpnn . Newark, N OJ HINTT
TOITE ARlen Mz oo . L. Harthord, Conn ThABT  Lames Mitlen Ml Coo, e, .. Maldrn. Masn 2003
T0I7 Al Comtral . Nre York. N Y. THA9Y 0 W Mler e L + v Lok Angeles, Cal KI0SK
T0D B Allmrial Serva l’r--luult'o lnr THHI0  Cimh-Monadna b, iy o United Casr B2004
cou . Garten Ciiy) KLY Fastrnew Corp. .. Ban Leamlin, Cal,
04T Amph x, Dn nl Chnntfr Corp  Detriwk, Mih TEL45 Mucller Elovirie 0. .. . . Cleseland, Qo B2
o, T04E . Mlantwe Indis Rabber Worss, Ine. . Chivago, J), 76700 Nahondd Vriow | . . . S L Newatk, K
DY6  Amperite Co | T, . - Union City, N 2 TERSE Oak Minudaciuring Co ., Crysdal bake, 1M BIL4N
' TOLT8 ADC Pristuris Ine, .. Nlmnnpnh». Minn  TTORE The Dendis Carp | ' HIING
70003 Brlien Ml €o . . . .. ., Chieage HI EXeatreadynamics i - N Hotlysoal, Cal. g2
' tfOTO00M el Elertrie Curp tln. land, Ohse S0TH Parthie Mebals €0, . . “san Francisrs, Cal.  wans
Vo TIO02  Tirshach Hatha o . Rew Yorh, 5 ¥, T2 Phaosiran Instrunwnd and RIS
0 Dhles Cdectbe Co Gae, L, L Erie, fa . Electromir Co . 5. Paradena, Cak.  gazap
TIOAL  Doston Gear Works Thy, of IT252  Philadelphia Sterd and 't R3332
v Murrav Co ol Tfras | + . Buincey, Mans, Wire Corp. . .- Philadelphia, Pa. p336%
TIZI8 Ded Rado, fie . . Willwghby, Ohtn 77342 American Mac hlnr l Fn\u-uv Co. B350}
TR Cumbralee Thermionies Cnrp Cam'bndpr Mass Poiter & Drembichd Day . Princelon, Imi,
71286 Comlor Fastener Cirp. .. . . Paramus. N.J TI6ID TAW Elrctronie Cumwnmln Diw. Camden. 5. BI5B4
Nl l.ama ril Comdenser Corp TIRIB Gereral Inmtrument Corp |
l.mlrnhunl LL.K Y Rectilter Divinion . . - Drakhn, 5. ¥, BIT40
00 nuununn Mlp Ty, nl TIIA Hesistarie Prducis Cu .. Harrivburg, Da.
. Mclraw - Edipon Co v Bt Louie, Mo, TTURD Rubbwreratt Corp of Call. . Toresmop, Lad WITTT
1136 Chiragn Condenser Corp. . ., Chicagn, M THIBD  Shahrprosd Dy ision i} PR lre]
TI44T  Calil. Sprimy Co.\Ine. . ... Piro-Ravera, Cal. Wkinoie Tl Works . . Flan . gy
TI450 CTSCorp. ... .. - CElkbart, g, THIVT Nigma L, C.. Ba raintree, Mass [TEE1]
71468 ITT Cannon Elecinir Ine. . Low Angeles, Cal. THZED  Nignal Sndisaler Curp . New York, 5 Y, B4
THT Cinema, Div. Arrot v Carp. . .. Durbank, Cal. 74300 Sruthe rasDupntne .. . Piman, N ). B441)
00015.-4%
Heviwed: May, Jo7C )

. ' Manutatturey Adure >
Thompaan-rimer & s Chivdgn. 11
Tiey Mg Lo | <o Kan Prueban, La)
Fag bgmibe Carten: n .. 5O Manw, N
Shatetanl Thopsoa Gerp | Walttam. Miss
o rnsan Praaiucts, Ine o ol
Translormes Pn..la.uu . San tubrpe, Ca)
rinite Ui Newbomville, Murs
Walden Kihinowr Ing, Iun. Dlant Cily, K ¥,
Vioder twd e | . Nartined, Conn
Wanen Mig, s | Uhiedgn, 31

Condjrenlat-Wart llnlrnnlrh Tarp.
S Philadelphis, Py
'-hrrnlu Mru. l.‘urp L Rew atelle. N ¥
Mepn o Dwinaon ol Sovppons Chuk £
. . Murevshien, K1,
'r nmtr l"nrp . Toleko, Ul
Sehnitzer Allsy Prodonts tn Flizabeth, &
Electronic Imdustries Asbcpahicn
Bancdatd tube or pemi-condu ler teyue,
any slanubarluree.
Tmmay Sviich, Dn Mavon Elevtronies

Cuep . - Wallainglorg, Unan
Unilesg Tnm-lnrmlrtu:p New York, By
Ontord Ebeibnie Corp Chicagn, HI
(RN ST BT Imrnnlr al

Arcirthw ot ﬂnlll richas Cortrols t7n
Palumbn, Ohlo

All Star l"rndulls tor. . Drduant e, Db
Avery batel Co, ., . Menrmsia, ot
Mambuarismt Co., Ine, Mars b, &
Stevans, Apadd, Uo e, Parton, Mans
Dimin Gray Co | ... Doy, Dhin
Istrroatinngl Innk, u . Nrsngr Uapn
Gravhll Cw, .| . Lalirange, 11
Trasd Trasstormer Lnrv . Venire, ol

Winthetter Eler Div, Ukl Ind Ine

IR . Duksilie, Uann
Mihtary Spweritication .
Bt rmational Beetilr Cutp ) Segundo. Oal.
Avrpay Elirtronivs, dne . Cambender, Marsland
Ihns(unmh iz Darey Wright Eorp

. PRt plan, Mass
) nlnﬂllﬂlnr to Fuiie, I}
Speri Faraday Inre, . l.ln“u-r Mewiti
Ebecinie Div . . Huhohrn, X3
Elestrie Mepulator l"urp .. Norwalk, Conn
Jellera Electronics Dayision od
Sprer Carlsn Cp . s, 1y

Farrvhild Camera A Ined Corp
Hmace & Deleone Ssatema Dy Paramus, N 1

Magarm Iufuntcien, twe. . Girvensarh, Cons
Svania Elfotrie Prod | Inn

Elertronir Tule Divgsion Empotium, Pa
Antron Coep . . Eant Newatk, Harrson, N}
Swbrbs rall, Ine | .o o Chiran, )
Medals b Cimiridn far,

Narncer Peodusls . . Alllebero, Mans,
Phithips s Advascr Cortrot Co. . L delied, 1)
Hewvarch Prostuctn Corp . . Madibn, Win
Rollon Mg o |, Ine . Wodsliek, N ¥,
Yrrbor Elertromy Co . Ulendale, tal
carr Fastenet Un _ | Camhradge, Mass,
New tampahire 141

Bearing, Inr . etertrough X N
Uameral fnntrument lnrp .

Capavilor thy | . Darlington, § ¢
ITT Wore and Cable Div. . . Los Angeirs, Cal.

¥istory Eng. Corp ., .. Spemalield, K 3
Th-iutin l'nrp o Ihsd Mank Doy . Fud Bank, N )

Hutdw |k L5aep L, v Mumtele n, 1)
Reman I . Kewport feart, Ca)
Emuth, Nrrman H N lnr . CBrwklyn N Y.
Teeh Labe Palinadey Paph, M.I
Crniral Scrrw Cin, L Chietgw, IE
Banitt Wire and Cable Co Dn ol

Amrrare Corp . | .. Drahfieln, Mase
Biurroughe Copp. , Bl ironir

Tube Dy - Plaibrig, N, 3
Unien Carhide t-»rp lumumrr

Prod e | . _New York, N Y.
Micted Eng and Ml.: Ine. . Hunlingion, [nd
Luyd Serugge Cor . Fealus, My
Arrvnaulical bnst, & ihdiulo R L), N2
Aren Elestromies bne, Greal Neek, B Y
A J. Ulewrher Co., o, San Franciaen, Cal
THW Capavitor v . Ogallala, Neb

From: Handtwch Supplrments
He-1 Rated Jasvary 1930
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Section IV ' ‘ . " Mode) 62451,
Table 4'3. : ’ '

Table 4-3, Mmmfncturer's Cude List (Cont'd) \

Code Conder Caxte
Nu. Manubicturer i Adidress Ny Manubachurer Aditrens M. Manufariurer Andz an
I i
84830 Sarkes Tarziam, Jeel . Lo Moamineton, el SHY Moneyweld Inc, . Micre Seibeh Division SE005 Mk} Dy od Areoann Curp, . Dlvan, K. Y. '
B854 Paonton Molding Company . L feonten, N D Ce o e e e Frevport, I, BEISE Therdarson-Meisaner Ine. . MY Carmel, 1.
BHTE AR Ryt O L Ban Framisen, Calo 95965 Nalen-liros, Spreng O, .. ... Oasklasd, Cal D296 Selar Mg, Ono, . ..., .. Lub Anpsles, tal.
B54T4 MM, Braramente k o . Kan Francmeo. Cal, B2IKDE Tru:Conneelor Corp o, oo Prabedy, Mass, BRI Micrusswijch, Div ol
BLELO  Kulled Kordw, b .00 L Namden, Uoen, 92067 Elge | Oplacal €o , Ine. L ... Biwhester, K, ¥, Mg, -loneyuelt . L. Frerport, N, '
H55T1  Seamtless Hubinr Co . . Crirpge, 11 BT Tenmahiv [nvubated Wire Co, , Ine, 9610 Curlbon Serewn Co. .. ..o ... Chieapn, 1,
BELTA Fadadr Bwaring 0 0 . Les Amgeles, Calit Tarrytuwn, K.Y, 96340 Micrumare Assoctatin, Jor. . Borlingon, Maks,
EEIOT  Clitton Precisiun Prddusts Co, , Ine w02 ML M.Jp,.mnrn l.‘nrp e Mbun. L . BOSDY Exred Transturmer Co. , , . L Oklamd, Cal
..... Clstton Horghtn, Pa 2006 hwtwen Jamp €y .. ... L Keareey, N). DESOB Xewhite, Inr, ., ()rlh.lrd IPark, N ¥,
BFSTS  Pre u-hnhuhlnr Prndu(lh Corp Daston, bl 03332 Sibvawa Electrls Priad fne., 86731 Kun Fernando Eler m.z 4. Kan Frernande, Cal,
hECRE  Fraho Corp ol Ameriea, Flegtnime Cnep. Semirumdutror Divo L, 0 Wobirn, Mass, DERBE Thomson Ind, bhe. L, . L Eong Inant, N,
& Devtees Dipision CMlarrisen, KOV DIIFD Hobbine A Bsers Ine, o, Pallisades Park, B30 DR Endurtrind Nedaining Ring Co. .. Irvington. N1
BEPZE  Seastrom Mg, Cn L., .o Glenddle, 1wl 11410 Remen Controls, iy ol Exbes BI516 Autwnabic b Precision Mez . Englrwood, 8.1,
! H7034  Mareo Induntrier ., Anshrim, Cal, Wire Corp. .. c oo Manslivlt, Ot 8787 Dleon Resistor Corpy .. ... Yookerw, B Y,
#7216 l‘hllm L.\rpurat\-»n !'Lunul.llv thvininn} BIAIY Mateps Al Co oL Cuber Oy, Cal 97883 Litun Bystem ine,, Adler-Wektres
Lanstale, P4 DA GV Uentruls v a. .. Livingaton, N Cumman. Div o Bew Weakelle, BV,
RTIT 41T Gemwral Cabde Corpg, ..., . Raynhne, B0, B8] R-Teomien, bhe . ... . Yamabia, N ¥.
..... LB Frasoasen, Cab DATHE Rastbewn O, Comp, Dy BRISS Jubber Tevh, lne | ., tutdena, Cal
BIOL4 \.m \k;lu A '| redne, L Ban Frareisen, Cal Il Compr Opwralivhs ..., Quincy, Mass,  BH220 HeswlelsParkard Cn
RTI0 Timrr Mig 'Lnl'l) L CProvidiner, RE 54588 Soeennitie Flectronies Mihisal Fles, Do CoL 0 Paratrna, Cat
BBY40D  Cutler-llammer, Inc, . . . Dinzale, Nt ' Pesdurin, Ine _0 0 L0 Laaeland, Cala, BE2TH Mitrobit, Inc, S Pasadena, Cal.
REZZN  tawid-Ralwral Ratlerirs, Im o Pagl, Mnn GeL%d Wagner Blerl L-.rp . BB fralerien Carp L. Mamaroireh, X Y.
RELBE  Geteral Mibs, e, L, . ulale, & 7 Tunp-5:0 Ihs, | e .. KNewark, X,). 9M1%h 2 . . Burbark, 131
B2X Grasbar Elecine o, L L Oukland, Ca) G4BT Curnes-Wright forp., a1 E “Cleseland, Dhi
HOATY G E. Daetrrbulig Cozp. . Schomerlads, N.¥ Eleciromes D, . Fast Paltersn, N 0. 55733 Genwra) Mol Ine . Elerlronies b
B4 Svuniey o, ... ... ... Detroal, Mirh, W22 Nouth Chasher Cerp . 0. . Cheater, Pa, Minnreaps s, Minn.
BOUES  Uniiesd Trasslormer Co. . L. .. Chirayn, 11 OF3A0 Wire Cloth Prostuets, e, .0 .ll- Wwomat, N OWTI4 Baren Divinton o Newiett-Paikard €
50030 Umitend Shuw M:uhlntr} Corp . Dewerly, Mare, B43T% Actomaber Metal Prostacts Ue , Bew ko, 5. o ade Al Ca)
DOIEH U8, Hublwr Uo, . Comumer Ind ) DALk Wortester Presaed Aluminum Corp 9BE2Y North Ml Flectpooi ane L Glentiar K ¥
Plastes Prowt. D, ..., . .. ".u-mu'. NJ, . Worrestie, Mass,  BAOTR Inderrationa) Eled ironts Jesiarsh Corp
BOIRS  Bafbrvalle Npecwabty Too) Mg, e DR \t.u.nnl.ll! Eleetoir Co. . .. ... Chitagn, W) o e Purhank, 17a)
e e e L Relleniite, ). BH02Y  Gesrpr A PhUbRick Resrarrbaes., Inc. DB Cidumlna Trvhniral Corp New York. N ¥,
80563 ' Umited Care Fastener Corp. .., . Chiragm, NI f e e e Deston, Mars DALY Varas Abmsitles. . . Pale Ao, Cal
80050 DBearing Fndureiring Con .. San Franeisrs, Cal BS1AE Alcw Flal, MIg. Cn oo L, Lankeher, Manr B3ITH  Atlee Cukp | .. . Wantheter, Mann
41146 F) T Cahmon Blert, Ine., Salem Iy, Wa2db Adlies Protucta Uorp .. L. Diana, Bla, 99505 Marshall isg, Cagar itk iy Monpoyia, Ual
e s e Ralem, Muss BRI Conlinental UConnenbor Corg L Woadaide, K.Y 8907 Contred Switch Dpwision, Contiils Ca
BIZED Connor Hrrmg Ml Co CXan Franchern, Cab 8820 Vuerraft Mg, ., Im-. . JBang Islind, N, Y, ol A wd L . F1 8 e, 'a)
81345 Miller Dial & Namuplate O ElMaosde, Cal. BR2EL Napenal Conf Co . L L oAheretan, Wyn,  BBEDO Dejesvan Eler e Viep  Fast Aurira, B Y
DISIR  [tadin Mah rats t’-; ..... M N STSTCTS T R BTS Vatramon, Inr. . L L. Srutgrort, Cinn BHHEE Walen Corparation R [ IFT TR [T T
DISDE  Aupat Ine, . coo ABLLAER, Mash BSME Lerdos Cocp Lo 0. Bleen ekt K3 G978 Dransen Cwe g . Whippat, N
DIEAT  Dale Eleeiremrn, Inc. L. Uplupnbub, Mabie, 053% Muthede Mig. €5, ..., Halling Megdows, BY 09934 It mbrands, Im Inrlon Mask
BIEE2  ElrsCarp. 0. . Lo Willow Groae, Pa whhhE Arnel Enginerrimg To. ., Marerpn, 1Y YHHT Iltman Blretrenaes Corp
167X Epiphone Ine, PRI New Yerk, Xo¥. 98T1 Dage Elertrie Co., dne. . ., .. Frakkhin, bnd Femy oemdarhy © Divisaen EY Monhr . ad
ITIT Gremar Mg, Co,, e, CWakrlicld, Mans, 05%h4 Hunwm Mg, Co L0 oL, L, Wagne, b BST Terknolhigy - Insitumenst turp '
81627 KF D-I!Inptnrnl Coo o Redwansd Uty Cal. 95905 Warkeaser Co ., . oy Chavagn, I ol Lahturesa . Mewbary Park, Cal

QIESG Matro Mg, Ine 00 oL v Uhaague, 1B BT Mucrimave Apsor. \bnl tm . Burnyvale, tal,

The tollawime JEP Vemdors havk b pumber asigned in ih Lale b1 supplemaent b thee Fanloral Sopply ©nde for Manutartuerers Handinek

.; DODOF  Malten Tood und Dhe . . . Lo Angrlen, Calil POOCE  Wewlett=Doachard Ca., Cobirads QY Coottrin, L akland, Ca)
0000 Willim Leather Products Corp . . Newark, K.} Sprngs Dy oo Colorado Sprines, Culurade BOOWW Califorma Farternbab . ilurlington, 1°3)
O00ATY ETA . .. .... PR . Englamt  ODOMM Rubber Eng. A Pevelopmenat . Hayward, Cal,  00DYY 5 K Smith Up . Bon Angrie s, Lal

1

DOODR  Precision bnsirumrat Wy, Cal COONN AN D Mg Co. o, ... Sanwe, Cal

DO0T5-42 From  Wamtauk Supplemetds
HReviard: May, 1850 Hé-1 Dated Jamary 1910
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- |A10-A15DCA 052126016

- '|A18 Readout 5245145
.. '5-5! OPTION (03

.-, Hsted in Table 5-2,

1A16 DCA,05232-6010

" '5-7, The parts

Model 52451, S I

: Standz;rd Assemblies Ob'tionOQZ Assemblics

A10-Al4 DCA05212-6002
A15-A16 DCA 05232-6014
A18 Readout 052456001

A16 DCA 05232-6010

o x -
-1248 BCD CODE.
5-6. Option 003consists of changing the assemblies

Circuit diagrams for the Option
Figures 7-10, 7-12, and

1

‘003 assdémblies areshown in

. 7-16, o ‘ , o

! Table 6-2, Option 003 Replacement Assemblies

Standard Assemblies | Option 003 Assemblies

AI0-A15 DQAOSZIZ -6016| A10-Al14DCA 05212-6003
Al5-A18 DCA05232-6012

A18 'Readout 5245L-4B | A18 Readout 05245-6003

o
/
'

lists for the Option 002 and 003 ns-
semblies are listed in Tables 5-4, 5-5, 5-6, and 5-7,

1

5-8, Figures 7-10 and 7-12 nre used for both Option
002 +1248 BCD output and Option 003 -1248 BCD output.
The boards are identical with one exception. The
DCA's with "1" state positive BCD output have re-
sistors marked with a double asterisk {**} connected
tocollectorsas shownby — + — + — lines. TheDCA's K
with "'I'" state negative BCD output have these re-
-sistors conneited to opposite collectors as shown by,
~ lines, ‘ ' K -

—— e — o —

www.valuetronics.com

.,  Section ¥ '
T Paragraphs 5-1 to 5-17
1 l‘ !I ' \ '

Ao

- in the Model 5245L Operating Manual, Paragraphs

5-9. SPECIALS.

5-10, Decimal Point and Measurement Units assen -
blies with either "1" state positive or negalive 1248
BCD output may be obtained by special order, Speel-
Tication J35-5245L s n modificd 5245L that provides

. 81248 V1" state positive BCD code for all efght digits,

dectmal point assembly, and measurement units.
assembly, Specilication J36-5245L is 0 modified
5245L that provides a ‘1248 "1" state negative BCD
code for all eight digits, decimal point asscembly, aad
measurement units nssembly, : .

« . 6=-11. Circult diugrnins for these specials are shown
‘in Figures 5-1 and 5-2, Parts lists for the specials

are listed in Tables 5-8 and 5-9, N

5-12. Remote control operation 1% also available by
special order. Programming information is covered
3-14 -
through 3-17, page 3-11. Circuit diagram showing
additional wiring is shown in Flgure 5-3. ‘

'5-13. MANUAL CHANGES.

5-14. CURRENT INSTRUMENTS.

) ; '.\'\ ) J;-‘,‘”. )
1 ‘J . ,'|| ' . . .
.":" . ! . SECTION v 5! oA ) " b o 1 ]: ).
. o b I e \ '
. /OPTIONS AND MANUAL CHANGES 'k o
! ' B ‘ ! "|.I ‘ i ; ' . - .‘II = R . .
' 5-1. OPTIONS. o o _Tablg'5-3. 1-2-4-8 Code Truth Table '
15-2. The 5245L has two options avnila'ble. They are Di'fit"" ‘ '4-Line Code, 1-2-4-8
ption 002, 4-line BCD 1248 1" state positive and * b D=8 C-a Be2 | A1
Optitn 003,4-line BCD 1248 "1" state negative, Theso 2 . ,
optiens change the BCD output code of the digits, The 0; S0 0 0 0
decfmal point and mensurement unitis BCD output code- 1 0" o 0 - 1
is 1224 "'i" state positive, ‘ 2 0 . 0 1 0
; ’ . . 3 0 0 \J 1
- o ' i o :

'~ 5-3. OPTION 002 +1248 BCD COLE. | . oot 0 .
5-4. Option 002 consists of changing the assemblies 6 0 1 1 0
listed in Table 5-1. Circuit diagrams for the Option 7 0 1 1 o
002 assentblies areshown in Figures 7-10, 7-12, and g 1 0 ] "0
-6, R ' 9 . o [ o. 1

. ' - X N . M ' '
- Table 5-1. Option 002 Replacement Assemblies gppgg: ggg”g:ﬂﬁ: gggg: (1) - :g:’;' 5: :ig\‘; - I
. - + » o
A . . !

fll.

!

5-15. . This manual applies directlyto standard Model

5245L Electronic Counter having serial prefix num-
ber 716- {refer to Paragraph 1-6),

6-16. OLDER INSTRUMENTS.
5-17, ‘This manual applies directly tothe 5245L Elee-

tronic Counters having serial prefix number 716,
This manual withthe changes listed in Table 5-10 also
applies to 52451 Electronic Counters having serial
prefix numbers 648 and 628, For informatian covering
5245L Electronic Counters having serial prefix nuem-
bers 544 or below, refer to5245L Operating and Ser-
vice Manual serial prefixed 544, '

» 5"1
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‘Model 5245L

Section .V SN ER i
Table 5-4 ' ‘ ,' 4
‘ VoL )
Tnble 5-4 Reference Desigmtion Index (A18 Option 002) " ‘ ‘
\ * [i " Il “F ¢
Rﬁﬁ'{f& ¢, Stock No, Descripﬂon i, o Note
. ' . v .i’- o _ ' : 3 )
: ' \51 ‘ i . : Y
| M8 052u5-6001 50 »¢ 1208 READOUT ASSEHBLY I
o ‘.| 05212-6014. | READOUT BLOCK ASSY R ,
"l er /| 0is0-0093 | | CHFXD cen 0.01 UF, *ao-zou xo’ovm:l '
B I TR 1501-0025' SEMICON DEVICE KDIODE. Juu Y 16N
era V| 1901-0025 SEMICON DEVICE FDIODE Juncrlou
cR3 ‘| 1901-0025 . SEMICON DEVICESDIODE. JUNCT LON |
cRb 1901-0025 '~ | SEMICON DEVICEIDIODE JUNCTION ‘
RS- 1901-0025 . | SEMICON DEVICE:DJODE JUNCTIQN
CRe 1501-0025 SEMICON DEVICESDIODE JUNCYION :
.CR?’ 1901-0025 . .| SEMICON DEVICEIDIODE JUNCTION
'CR8 /| 190120025 SEMICON DEVICEIDIODE JUNCTION '
CRO ' THRU /- '
CRIO ~ - | ; NOT ASSIGNED .
CRLL 1@01-0035 SEMICON OEVICESDIODE WUNCTION
CRI2 f;oon-aozs ' | SEMICON DEVICEIDIODE JUNCTION
., CR13 . |" 1901-0025 SEMICON DEVICEDIGDE 'JUNCTION
CR14 1901-0025 SEMICON DEVICEDIODE JUNCTION :
CR1S | 1901-0028 .| SEMICON DEVICE1DIOOE JUNCTION .
CRle /| 1so1-0080" - SEMYCON DEVICESDIODE SILICON ,
cRI7 " | 1901-0040 SEMICON DEVICESDIOOE SILICON .
crRI8 JTHRU b o Coo
CR2S ' A 7,|"'NOT ASSIGNEC
CR24, 1901-0025 SEMICON DEVICEIDIODE JUNCTION
cR2 1902-0032 | SEMICON DEVICEIDIODE EILICON JUNCTION
Jose [0 | nse eaRT oF Reaoout ALock assy.
'] os2 . . ‘ | NSR PART OF READOUT BLOCK:ASSY . .
pss. NSR PART CF REACOUT BLOCK ASSY
| osa NSR'PART OF READOUT BLOCK 'ASSY o
.| oss, NOT ASSIGNED - \
DS 1970-0009 ' | ELECTRON TUBE INOICATOR 10 DIGIT .
") et '| 1esu~c003 TRANSISTOR NPN SILICC | N
L) e 1853-0003 TRANSISTOR NPN SILICON - - o
) es . 1854-0003 TRANSISTOR NN SILICON . i
ok | 1853-0003 TRANSISTGR NPN SILICON . ; N
- 1854-0003 . -TRANSISTOR NPN SILICON i
Q6 18540003 TRANSISTOR NPN SILICON o
07 18540003 TRANSISTOR'NPN SILICON '
| a8 | 1886=0003 , | TRANSISTOR NPN SILICON -
T o9 ] 1ss&=0003 . TRANSISTOR NPN SILICON . n T
L@ L | 1858=0003 TRANSISTORINPN SILICON - . , : (
o1l 1853-0003 TRANSISTOR NPN SILICON ' 4 . T R
( RL 0686-uT35 'RIFXD COMP 47K OMM 5% \1/2w L
| R2 ‘ o 'NSR PART OF, READOUT BLOCK ASSY -
, o] s THAY y e ! , |
{ RS S INOY ASSIGNED )
Rs 0683~39U5 RIFXD COMP 390K OHM 5% 1/uw x ot
R7 0683-3945 . RIFXD COMP. 390K OHM 5K 1/4% P ;
RE ' 0683-3945 RIEXD: conP 390K OkM 5% 174 ' ;
1 [ : l : f
" ; . o/ / |‘ | 5
" ', \'{ } L
LY N ..‘) %_“"‘ ~
/ ' i Y SN
\ . - ' 0. )
) 5_2 ! 'l' N !1

[
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Model 5245L Vo NS, . . | Section V
t : I ‘ [ . ) ) ! : ‘ Table 5"‘4

Table 5-4, Refnrence'Designation Index (A18 Option 002) Cont'd

‘ gees[ieg-l;t%lg?gn % Stock No. bt ' Deseription # Note
‘ ' b ) ;
H [ ' 1 s . . \ X ]
R9 - | oes3-39us 'RIFXD - COMP. 390K .OHM 5% L/uw o
R10 0683-54635% RIFXD COMP 56K OMM ss 174 ! TR S ‘
"I RLL 06B3-5635 - RIFXD COMP 55K.orm 's% L/uN . '
R12 0683I-S43% ' | RIFXD COMP’ 5&K OWMISN 1/uw : wer
RI3 ., | 0683-5635 RIFXD COMP s6K oHM 5K 14w ;ﬁ Y
R4 0683~5635 RIFXD COMP 56K oNN 5K -y /uw Y
S R1S 0483-5635 RIFXD GCOMP S6K OHM 5 ,)1/uw " ‘
oo | ris 0683=5635 RIFXD COMP 56K OHM 5% 1/uW S ;
‘R17 | 0683-5635 RIFXD COMP S6K OHM 38 L/uw ' ' ‘
| ris ) 0683-2025 RIFXD COMP 2000 OHM 5% 1/uw; . i
'R1%  08B3=7525 - RIFXC GOMP 7500 OHM 5K L/uw lth ,
R20 0683=15%45% REFXD COMP ISOK OHM 5% :/uw
_R21 [ 08B3=-5135 RIFXD COMP 51K OMM 5% 1/4W 3
' R22 0683-6805 . REFXD COMP €B' CHH 5% )/4w A
: R23 . : o NOT ASSIGNED: ”\ '
s ' ' . . i
: ‘I R2W. QeBs=-7525 n:rxn CONP 7500 onn 5% Llﬂl y}
S R2S v | 'NOT .ASSIGNED L
! - | .r2e . 06B3-2025 - [ RtFXD COMP 2000 onn 5% l/ﬂl /
= ‘RRT | oeB3=7828 ' | RIFAD-COMP 7500 OHM 5% 1/4w
'R28 06BI~-)SHS - n:rxn CoMP 150% 3HH 5% i/uw
R29 06B3~S135 . - a:rxn CDHP 51K OHM . S&' 1/nu
B I ‘| 0683-9105, .| RIFXD COMP 91 OKM 5%, :/ur . : '
Cal R31 . . | NOT pSSIGNED'. o .
o b R32 0683-7525 | © | RIF\) COMP. 7500 onn ss 1aw T
T4 1IR3 Co N011 SSIGNED : S !
i ! . - [ . ) , :
‘ | Ry 0683-2025, : RIFXD COMP zooo OHM 5% 1/uw :
-, | R3S 0683=7525 RIFXD COMP ‘T500 OKM 5% L/4W . r
s | m3s- 08B3-1545 | RIFXD COMP 150K OHM 5% l/u¥ '
(A .| R37 0683-5135 RIFXD .CUMP 51K OHM S% 1/4W I
. | R8s . 0683-9105 RIFXD COMP 91 OHN 5% 1/uv .
, R . ;- t| ot ASSIGNED b : ‘
L /RND ‘ 0683-7525 ' . nsrxn*conn 7500 OHM p: 1/nw _ ' '
. " ‘RML , A NOT ASSIGNiD : , '
o RU2 ' 0683+2025 . | RIFXD COMP. 2ouo|onn 5% 1/HW o ! ,
S P Res 06337525 |, RIFXD COMP 7500 OHM 5% 1/4W _ -
T . . ‘ f . ' " D : ‘ .
v .| Rus , 08B3=15U5 RIFXD COMP SOK OHM 5% 1/4W .
T - RuUs | o683<8135 .| RiFXD COMP , 1K/ OHW 5% /4w 5
S RUS oea:-o:os | RiFXD COMP 517 0KM 5% 1/uw : Co ' oo
L o oRer ‘ NOT. ASSIGNED ' - |
hoo Rus- ', - ‘oeas-vszs'g ‘RIFXD COMP 7soo OHM 5% 1/0% .
oo {aee o THRU ' ST : ' '
0 | RSO : . L 1 not ASSIGNED v : ' !
. ‘ RSL © | 06834735 RIFXD COMP GTK OHM 5: pruw
| rea . | 0683-073%5 | RIFXD COMP 47K OHM 5% L/uW
. | RS3 L 0683-n735 CRIFXD COMP L7K OHM 55 L/uw
Rt RS& 0683-4735 - | RIFXD COMP 47K OHM 3% 1/uW
. : P : ' : 1o .
- © ..} RSS, . 0683-4735 . | RIFXD. COMP 47K OHM 5% 1/4W Co - .
W+ | RSS. 7| o&e3-y28% | RIFXD COMP 120K OHM SK Q/uw O ’
e, TE RSy THRU - , S .
A , ‘R&L 100 . NOT ASSIGNED .
‘ ' R62 .. 06834735 - RIFXD COMP 47K OHM 5% 1/4w
. . [} v '
! 1
1

. 9-3

] Lo . ! 2 e '
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'Model 5245L

sectien v |
Table 5-4
Table 5-4. Reference Designation Index (A18 Optton 002) Cont'd
Reference ‘ ; \ '
Designation # Stock No. Description # ‘Note
. ' .

R&3 : NOT ASSIGNED :

ROU - 0£03-7525 . REFXD COMP 7500 OMM 5% 1/uw K

R6S ' 0&EI-T7525 RIFXD CONP 7500 OHM 5% 3/4w

R6& Oru3=7545 RIFXD COMP 750K OMM 5% )/uw

R&? 0683-7525 RIFXD COMP 7500 OHM 5% /4w

RS . 0483-10U5 RIFXD COMP 100K QHM 5% 1/uw "

R&9 0683=1045 REFXD COMP 100K OHM 5% L/ uw

R70 0e83-1045 RYFXD COMP 103K OHM 5% )/uw

- R7L 0e83~1535 R:FXD COMP }5K OHM 5% l/uw

R72 0683-2735 RIFXD COMP 27K OHM 5% L/4w

73 0683-3335 -RIFXD COMP 33K OHM 5& 1/uw

R4 0683~2735 REFXD COMP 27K OHM K8 L/uw

R75 06832735 RIFXD COMP 27K OHM 5% 1/uw

R76 0683-2735 RIFXD COMP 27K OHM 5% L/uW

" R77 0683-1835 RIFXD COMP 18K OHM SK 1/ 4w

. , : )

NSR PART OF READOUT BLOCK ASSY

vi

5.4
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‘Model 5245L o . Section V

Table 5-5
Table 5-5.  Reference Designation Index (A18 Option 003)
. . '&%ﬁﬁfgn 4 Stock No. ‘ Description # ‘ Note
A18 052u5-6003 -1248 READQUT ASSY
.| 0%212-6011 READOUT BLOCK ASSY
c1 THRU | ' :
c2 ‘ NOT ASSIGNED :
c3 01%0-00%3 C3FXD CER 0.0l UF +B0-20% 100VDCW
CRY 1901-0025 DIODE JUNCTIONIL100 HA AT 1V 100PIV
‘CR2 1901-0025 SEMJICON DEVICEIDIODE JUNCTION
CRY 1503-0025 SEMICON DEVICEIDIODE JUNCTION
chy 1901~0025 SEMICON DEVICESDIODE JUNCTION
CRS 1501-0025 _SEMICON OEVICEIDIODE JUNCTION:
CRe 1903=0025 - | SEMICON DEVICEtDIODE JUNCTION
CR? 1501-0025 SEMICON DEVICE1DIODE JUNCTION .
CR8 1901~0025 SEMICON DEVICE1DIODE JUNCTION
CR3  THRU .
CR1O, NOT ASSIGNEL
CR1L - 1901-0025 SEMICON DEVICEDIODE JUNCTION
CR12 1501-0025 SEMICON DEVICEIDIODE JUNCTION
CR13 1901-0025 SEMICON DEVICE'DIODE JUNCTION
CR14 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR15 1901-0025 - SEMICON DEVICE:DIODE JUNCTION
CRi6 1901 =-0040 SEMICON DEVICESDIODE SILICOM
CR17 1501-0040 SEMICON DEVICESDICOE SILICOM
: CR18 1501-0025 SEMICON DEVICE$DIODE JUNCTION
. CR1® 1902-0032 SEMICON DEVICEIDIODE SILICOM JUNCTION
" . [ bs1 : NSRIPART OF READOUT BLOCK ASSY -
DS2 ’ NSREPART OF READOUT BLOCK ASSY
pss . NSRIPART OF READOUT BLOCK ASSY
" | os4 _ NSRIPART OF REAQOUT BLOCK ASSY
;o | oss NOT ASSIGNED
1 .
‘ DS6 1 1970-0009 'ELECTRON TUBE INDICATOR 13 DIGIT
al 18540003 = | TRaNSISTOR NPN SILICON o
1| e2 . 18540003 TRANSISTOR NPN SILICON '
oo e | 1854-0003 TRANSISTOR NPN SILICON
. Q4 1854-0003 | YRANSISTOR NPN SILICON
X L3 , 1854-0003 TRANSISTOR NPN SILICON.
Jres '1854-0003 - | YRANSISTOR NPH SILICON
QY 1 1854-0003 YRANSISTOR NPN SILICON
a8 | 1854-0003 TRANSISTOR. NPN SILICON
e 1854-0003 TRANSISTORINPN SILICON
010 | 188u-0003 'TRANSISTORINPN SILICON
a1y 1854-0003 - TRANSISTOR NPN SILICON
RI : 0686-4735 RIFXD COMF 47K ONM 5% 1/2W
.| r2 ' NSRIPART OF READOUT BLOCK ASSY |
+ | rR3" THRU B -
. RS C NOT ASSIGNED
o ket 0683-3945 RIFXD COMP 390K OHM 5X 1/4W
TR 0683-3945 RIFXD COMP 390K OHM 5% 1/8w
TR T I 0683-3945 REIFXD COMP 390K OHM 5% 1/4w
";‘Ix’, ‘. '.: : l. ",".' '
I} .".'_J‘ f
Vo I"‘. Y IO N
0 ‘r‘;‘i\' r P .’ ] ‘
'.'."‘ , J‘ f;‘;l . ‘”'(:‘I.":’?:_ : ' ' |!I'~ r""':‘: -
y i ‘I, L ! ) i Y 5-5
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Section V Model 5245L
Table 5-5 .
Table 5-5. Reference Designation Index (A18 Qption 003) Cont'd \
&%ﬁ?ﬁn | & Stock No, Description # Note
|
R9 -Q6B3~-3P45 RIFXD COMP 390K OMM 5% L/uw
R10 aaa:-ssss RIFXD COMP S6K OHM % 1/4w
R11 0633-%6 35 RIFX0 COMP B6K OHM 5K 1/uw
R12 osas-seg RIFXD COMP 56K OHM 5K 1/4w
R13 0683-5635 REFXD COMP 56K OHM 5% )/uW
R14 06B3-5835 RIFXD CONP 36K OHM SK 1/uWw
R1S 0683-5635 RIFXD COMP 56K OHM 5K 1/4w
R16 06R3-5635 RIFXD CONP 56K OHM S% 1/uw
R17 0683=564% RIFXD COMP 58K CHM S% L/uw
R18 0683-202% RIFXD COMP 2000 QWM 5% L/uw
R19 0683—7535 RIFXD COMP 7500 OMM 5% 1/4w
R20 0683-15U5 RIFXD COMP 150K OHM 5% 1/u4W
R21 0683-5135% RIFXD COMP 51K OHM 5& 1/4W
R22 . 0683-6805 RIFXD COMP 68 OWM 5% 1/uw
R23 T NOT ASSIGNED
R24 oee3-7525% RIFXD COMP, 7500 OHM 5K 1/4W
R2S : NOT ASSIGNED
R26 0683-2028 RIFXD COMP 2000 OHM 5§ 1/4w
R27 0683-752% RIFXD COMP 7500 CHM SK 1/uw
R28 0683-1345 RIFXD COMP 130K OHM S% /8w
R29 0683-513% RIFXD COMP 5IK OHM SX L/uw
R30 0685=-9105 RIFXD COMP ©1 OHM 5% 1/uw
R31 NOT ASSIGNED .
R32 0683-7825% RIFXD COMP 7500 OHM 5% 1/uw
R33 R NOT ASSIGNED |
i

R4 0683-202% RIFXD COMP 2000 OHM 5K 1/4w
R3S 0683-7525 RIFXD COMP 7500 OHM 5K 1/uw
R36 0683-1545 RIFXD COMP 150K OMM 5K 1/uw
R3? 0483+8135 | REFXD COMP SIK OHM SK i/uw
R38 0683-9105 | RIFXD COMP S| OWM 5% L/uw.
R39 f NOT ASSIGNEE
RUO oea:-vszs/ RIFXD COMP 7500 OHM 5% 1/uw
Ri1 ' ‘ NOT ASSIGNED
R42 06832025 RIFXD COMP 2000 OHM 5% L/uw
RE3 08837525, RIFXD. COMP 7500 OHM 5% 1/u4Y
RUY oeaa-:snsl RIFXD COMP 150K OMM 5% 1/4W
RUS 0683-5138, KIFXD COMP S1K OHM 5% L/uw
RS 0683-9105 RIFXD COMP 91 OMY 5% 1/4w
RY7 NOT ASSIGNED .
Ris | 06837525 RIFXD COMP 73500 OHM SN L/uw
R4 THRU i
RSO \ NOT ASSIGNED
RS1 0683-u735 | RIFXD COMP 47K OHM 3% 1/4w
RS2 0683=82358 | RSFXD COMP 82K OHM 5% 1/4W
RS3 0683-82358 Il RIFXD COMP 82K OHM 5% 1/4W
R4 0683-473% | miFxD cOMP 47X OHM 5% 1/uw
RSS 0683-2735 RSFXD COMP 27K OHM 3§ 1/4w
R3¢ 0&83=1265" . RIFXD COMP 120K OHM 3% l/4W
RS7? 0683-273% " RSFXD COMP 27K OHM 5K 1/uw
RSa 06831035 RIFXD COMP 10K OHM 5§ 1/4W
RS9 0683-103% RIFXD COMP 10K OHM 5% 1/uw

56
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. Model 5245L Section V
' Table 5-5
Table 5-5. Reference Designation Index (A18 Option 003) Cont'd
@ [ | evorn Doseription # ot
R0 06831245 RIFXD COMP 120K OWM 5% 1/dw
R&1 06831048 RIFXD COMP 100K OHM 5% /4w
RB2 NOT ASSEGNED .
R&3 06a3-1045 RIFXD COMP 100K OHM 5% 1/4W
R64 06B3-7525 RIFXD COMP 7500 OHM 5% 1/uw
RéS 0683-7525' RIFXD COMP 7500 OMM 5% )/tw
RES 0683-7545 RIFYD COMP 750K OHM 5% 1/4W
RE&? 0683-7525 RIFXD COMP 7500 OHM 5X 1/uW
Res 06831045 " RIFXD COMP 100K OMM 5% 1/uw "y
R&9 0683-1045 RIEXD COMP 100K ORM 5% 1/uw
R70 0883-1088 | RIFXC COMP 100K OHM 5K 1/Gw
R71 0683-1535 RIFXD COMP 18K OHM 5% 1/4W
vt NSR PART OF READOUT BLOCK ASSY '
( 1]
I ¢ 1 (
-
)
{
/
’ 1
®
1
§5-T
. '
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Section V
Table 5-6
Table 5-6. Reference Designation Index (A15,A16 Options 002 & 003)
&%ﬁr{f& @ Stock No, ’ Description # ' Note .
AlSALG 05232-5014 AsSYLDECIMAL COUNTER{+1248) »
AlsAls. 05232~8012 ASSYIDECIMAL COUNTERt=12u4E)
05232=-2012 BpﬁRﬁIDEC1H£L COUNTER BLANK
05212-6014 READUUT BLLLK ASSY
Ccl OlU0-01U5 CIFXL MICA 22 PF 5% SOOVDCD
c2 0iu0-01u45 1 CsFxU MICA 22 PF 5% 500VDCw
c3 0160=0196 CIFXU MICA 24 PF S% 500VOCW
c4 0160=-0196 CEFXD MICA z4 PF 5% S00VDCw
c5 0160=2306 CIFXD MICA 27 PF 53
cs 0160-2300 CYFXO MICA 27 PF 53
c? 0160=-0369 CIFX0 MICA 17 PF 5%
c8 0160-2300 CIFXD MICA 27 PF sw
co 0160=25463 CtFXD CER U002 UF 20% 500VDCW
clo 0160-0179 CIFXD MICA 33 PF 5% 300vDCWH
Cly Olu0=0l45 CIFXD MICA 22 PF 5% 500VLCH
cl2 0160=2306" CIFXD MICA 27 PF 5%
ci3 C160-2563 CIFXL CER C.002 UF 20% 500vDCW
Cly ' 0140-0190 CIFXD MICA 29 PF 5% 300VDCw
Cl5 Iy 0140=0190 -CIFXU MICA 239 PF 5% 300VDCW
Cle 0140-01%1 CtFxD MICA 55 PF 5% 300VDCW
cl7 Q1s0=-017% CIFXL MICA 33, FF 5% 300VDCW
CR}l - 1901~0025 DICDESSILICON 100WY 100MA
CR2 1901=-0025% DIODE:sSILICCGN 1Gowy 100Ma
CR3 1501-0025 DICDECSILLICCN 100WY 100MA
CR4 1901-0025 DIODEFSILICCN 1CORYV 10OMA
CRS 1901-0025 DIQCESSILICON 100wy IOOHA
CRé& 1201-0025 DIODEISILiCCN 100WY 100MA
CR7 1903=0025 DIODEsSILICON 100wV 100MaA
CR3 1901-0025 DIODEtSILICCN 100WY 100MA
CR9 1901=-0040 DIVUDEISILICCN
CR10O 19010040 DICDESSILICCN
CR11 1501-0040 0100:tSILICON
CR12 1901=-00480 DICDESSILICOUN
CR13 1901=-0040 DICDEsSILICON
CR14 1901-0040 DIODESILICCN
CR1S 1901~0040 DIODQISILICCN
CRis 1901-0040 DIODE'SILICON ! '
CR17 1901-0040 DIODE*SILICON
CRLB 1901=-0040 DICDESILICCN
CRLYD 1901-0Q40 CICODEISILICON
CR20 1501-0040 DIODEISILICON
CcR21 1901-0040 DIODESILICON
CR2z 1901=0040 DIQDESILICON
CR23 1901-0040 DIODEISILICCN
D51 NSR PART OF READOUT BLOCK ASSY
D52 NSR PART OF READOCUT BLOCK ASSY
DS3 NSR PART OF READOUT BLOCK ASSY
]
# See list of abbreviations in introduction to this section



Model 5245L } Section V

* Table 5-6
5, ) : ; . ) s
‘ . , S.'k Table 5-6. Reference Designation Index -{A15, A16 Options 002 & 003) Cont'd
. &?ﬁgﬁ?ﬁn § Stock No, Description # .‘ Note
DSy ‘ | nSR ParT OF READOUT BLOCK AS5Y '
0S5 R NOT ASSIGAEL
0S6 1570-0009 ELECTRON TUEESINDICATOR 10 DIGIT
a1  1853-0034 TRANSISTORESILICON PNP
Q2 - | 1853-0034 TRANSISTORISILICON PNP
T 1853-0034 TRANSISTOR BEILICON PNP
| | ab 1853-0034 TRANSISTOKESILICON PNF
‘ s . 1853-0034 . TRANSTSTURISILICON PNP
a6 1853-0034 TRANSISTORBSILICON PhP
_ o7 . .| 1853-0034, TRANSISTONIEIL ICON PNP
| o8 | 1653-0034 . | TRANSISTOREISILICON PNP
Ri . | ctB6=u735 RIFXU COMF 47K OHM Sa 1/2¥
K2 - ' | NSk PART OF READOUT BLOCK ASSY
R3 THRY
R5 ' NOT ASSIGNLL
R& 0683-3945 REFXD COMP 390K OHM 5% 1/4W
R7 0683-3945 | RIFAD COMP 390K OWM 5% L/uw
RE .| oes3~39us RIFXD COMP 390K OHM 5% 1/4Ww
: R9 -+ | ves3-3985 RIFXD COMP 390K OHM 5%: 1/4W
o R10 | 0761-0005 RIFXD MET CX 220 OWM 5% 1w
, R1L 0€53-5635 RIFXD COMP 56K GHM 58 1/4%
R12 0€g3-563> RIFAQ COMP 56K OMM S 1/4W
R13 0761-0010 RIFXO MET FLM 1800 O'1 5% 1W
o R14 0758-0004 REFXD MET FLM 2700 OHM 5% 1/2®
.+ |Ris 0883-5635 REIFXD COMP 56K OHM 5% 174w
R16. 0683-E635 RIFXD COMP 56K OHM 58 1/4W
R17 0758-0004 RIFXD MET FLM 2700 CHM 5 L/2w
| R18 0758~0045 - RIFXD MET FLM 3.9K OHM 5% 1/2W
| R19 0683-5635 RIFXD COMP 58K OHM 5% 1/uW
R20 0683-5635 REFXD COMP 56K OMM 5% 1/uW
R21 0758-0045 RIFXD MET FLM 3.9K OHM 5w 1/2W%
R22 0761-0005 . RIFXD MET CX 220 OHM 5% LW
| r23 0653-5635 RIFXD COMP- E6K OWM 5% 1/4%
R24¢ 0683-5635 RIFXD COMP E6K OHM 58 1/4w
R25 07610010 REFXD MET FLM 1800 OHM 5% LW
o, | Rra2e 06a3-1635 RIFXD COMP 16K OHM 5% 1/4W
o | rar 0683-1635 RIFXD COMP. 36K GHM 5% 1/4w
’ . s
R28 0683~2035 RIFXD COMP ZOK OWM 5% 1/4W
R29 0683-2035 RIFXD COMP ZOK 'GHM Sk 1/uw
, ' | R30 0683-2735 RIFXD COMP 27K GAN S5x 1/4W
R31 0683-2735 RIFXO 'COMP 27K OHM 5% 1/4W
R32 0683-1635 REFXD COMP 16K OHM 5% 1/uW
R33 0683-1635 . RIFX0 COMP 16K OHM 5% 1/4W
R34 0663-1015 RIFXD COMP 100 OMWM 5% 1/4%
R35 0683-3325 RIFXD COMP 3.3K OHM 5% 1/4w
R36 0683-2235 RIFXD COMP 22K OHM 5w 1/uwW
R37. 068 3-5625 RIFXD COMP 5.6K OHM 5% 1/4W
7 | mes , 0663-3025 RIFXD COMP 3K OHM 5% 1/Uw
; R39 0683-1085- RIFXO COMP 100K OMM 5% 1/48
R40 .| 0683-u705 RIFXD COMP 47 ORM 5% /4w

TR ‘ f
= S,ae list of abbreviations in introduction to this section
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Section V Mudel 5245L
Tible 5-6 ‘
Table 5-6, Reference Designation Index (A15, A16 Options 002 & 003) Cont'd

et | # stack No, Description 4 Note
R4L CEB3~1025 RIFXO COMP 1K ORM 5% 1/4W

RU42 06b3-223% REIFX0 COMP 22K GHM 5% 1/u4%
‘RUS 0663-3025 RIEXD COMF 3K QMM 5% 1/4n

Rid 0633-3925. ' RIFXG COMP 3,9K OHM 5% 1/4n

RUS 06&:3-1025 REFXD CORP 1K CHM S% 1/4w

R6 .| oes3-a708 REFXG COMF L7 GHM 5% 1/4W

R47 | vea3-3925 RIFX0 COMP'2.0K OHM b 1/48W

R4 0L83-2235 REIFXD COMF 22K CHM 5% 1/ub

RYS 0683-1045 REFXD COMP 100K OHM 52 1/uw

CENE _ 06834715 REFXD COMP 47G CHM 5% 1/4W

RS51 0ta3~2725 RIFXD COMP co7K OHM 5% L/4w

RS2 vea3-2235 REFAD COMF 22K CHM 5% 1/4W

R53 0£63-1025 RIFXD COMF 1K OHM 5% 1/4w

RS54 0EB3-4705 RIFAD COMF 47 OHM 5% 1/4a

R55 0643-5625 KIFXD COMF 5.6K OhM 5% 1/4W

RS56 0663-3625 REFXD COMP 3.6K OHM 5% 1/uw

RS7 0683-4715' RIFXD COMP 470 OHM 5% 1/uw

R58 0653-4715 REFXD COMP 470 CHM Sk 1/4W ,

RSG 0683-3625 RIFXOD COMP 3.6K OMM 5% L/u4w =

K& 06B3=1085 REFXD COMF 100K OHM 5% 1/tw-

R6) 0683=9115 REFXD COMP S10 OHM 5k 1/uW

Ree : VEB3-2735 REFXD COMF 27K ORM 5% 1/4W

63 0683-1535 RIFXD COMP 15K CHM 5% 1/uW

R4 0683~-2735 REFXD COMP 27K GHM 5A 1/ub

Re5 '0653~6225 RIFAD COMP Es2K OHM 5% 1/4W

R&6 " | ve83-2715 REFXD COMP 270 OHM 5% 1/uh

R67 ~ 0683-2735 REIFXD COMP 27K CMM 53 L/4W

R&8 . 06u3~1045 REFXG COMP 1OOK OHM 5¥ 1/4w

Vi NSR PART OF READOUT BLOCK ASSY

ot ’
= See list of abbreviations in intreduction to this section
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Model 5245L Section V
: . . Table 5-7
Table 5-7. Reference Designation Index (A10-A14 Qptions 002 & 003}
&?}g&'{f&n " & Stock No. ‘ 'Description # O _'Note
A10-A14 05212-6002 +1248 DECIMAL COUNTER ASSY
05212-6003 -1248 DECIMAL COUNTER ASSY
05212-6014 READOUT BLOCK ASSEMALY
c1 01400194 CIFXD MICA 110 PF 5% 300 vDCW
c2 0140-0217 CIFXD MICA J4OPF 2% 300VDCW
c3 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW
ct 0140-0197 CIFXD MICA 180 PF S¥ 300 VOCW
cs 0140-0194 CIFXD MICA 110 PF SX 300 vDCW
ce 0140-0194 CIFXD MICA 110 PF 5K 300 vOCW
c7  D140-0156 CIFXD MICA 150 PF 5% 300 vDCW
c8 0140-0194 CIFXD MICA 110 PF 5% 3CO vOCH
co 0140-0194 CIFXD MICA 110 PF S§ 300 VDCW
€10 0140-0196 CIFXD MICA 150 PF ‘5% 300 vOCW
c11 0140-0198 CIFXD MICA 200PF S% 300VOCW
€12 . 0140-0198 CIFXD MICA 200FF ‘8% ¥00VOCW
€13 0150-0121 CIFXD CER 0.1UF 50 \DCW
cRr1 1901-0025 SEMICON DEVICE:DIOOE JUNCTION
CcRr2 1501~-0025 SEMICON DEVICE tDIODE JUNCTEION
CR3’ 1501-0025 SEMICON DEVICE:DIODE JUNCTION
cRy 1501=0025 SEMICON DEVICE$DIODE JUNCTION
CRS 1901-0025 SEMICON DEVICE1DIODE JUNCTION
" CR& 1901-0025 SEMICON CEVICEIDIODE JUNCTION
CR? 1901-0025 SEMICON ODEVICEIDIODE JUNCTION
CRa 1901-0025 SEMICON DEVICEOIODE .JUNCTION . -
cR9 1910-0016 SEMICON DEVICE IDIGDE GERMANIUM
CR10 . 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
CRLY 19100016 SEMICON DEVICESDIODE GERMANIUM
CR1Z - 1910-0016 SEMICON DEVICE sDIOOE GERMANIUM
| cre3. 19100016 SEMICON DEVICEIDIODE GERMANIUM
T 1910-0016 | SEMICON DEVICEYDIODE GERMANIUM )
1w . ‘ ‘ o ‘ ‘
osi - ¢ NSREPART OF READOUT BLOCK ASSY
0s2 NSREPART OF READOUT BLOCK ASSY
oS3 " NSRIPART OF READOUT BLOCK ASSY
Dse | NSR1PART OF READOUT BLOCK ASSY:
- DS8 'NOT. ASSIGNED -
DS6 19700009 ELECTRON TURE INDICATOR 10 DIGIT
9180-0161 COILAFXD 3600UH 5% \ ‘
5080-0060 TRANSISTOR GEKMANIUM PNP SELECTED -
5080-0060 TRANSISTOR GERMANIUM ®NP SELECTED
5080-0060 _ TRANSISTOR ' GERMANIUM PNP SELECTED
5080-0060 I TRANSISTOR GERMANIUM PNP SELECTED
T  5080-0060 TRANSISTOR GERMANIUM PNP SELECTED
<6 ' 5080-0080 'TRANSISTOR GERMANIUM PNP SE!ECTED '
| a7, 5080-0060 TRANSISTOR GERMANIUM PNP SELECTED
Q8 ' 5080-0060 TRANSISTOR GERMANIUM PNP SELECTED
‘R1 0t86-a735 ' RIFXD COMP 47K OHM 5% '1/2W
R2 . NSREPART OF READOUT BLOCK ASSY
.:!'
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. Seetion V o . : Model 5245L
Table 5-7 ‘ : :
\ ‘
Table 5-7. Relerence Designation Index (A10-A14 Options 002 & 003) Cont'd | .
Reference : '
f Des;gmugn B Stock No, i . ' Description # Note
. 1 K . . \ :
)
R} - THRU _ .
RS , NOT ASSIGNED .,
RS 0683-3945 RIFXD CCMP 330K OHM 5% /8w - ,
) R7 06B3-3945 ' | RIFXD COMP 390K OHM 5% 1/4W’ :
RB 0683-3945 _RIFXD COMF 350K OHM 5% 1/uw. )
R9 0683-3945 RYFXD COMP 350K OHM 5% 1/u4w '
R10 0683-5635 RIFXD COMP 56K OHM 58 1/uw’
'] R11 0683-5535 RIFXD COMP 56K CHM 5% 1/4W
. R12Z 0683-5635 RiFXD COMP £6K OHM 53 1/4%
R13 0&B3~5635 RIFXD COMP 56K OHM S1 1/uW . '
" RIG, 0683-5635 RIFXD COMP.S6K OHM 5% L/u4W '
" R1S 0683-5635 R1FXD COMP 56K OHM 5% ./GW )
R16 0EE3-5635 RIFXD COMP £&K OHM 5% '1/4W
RL7 0683-%5435 RIFXD COMP 56K GHM 5% 1/uw
R1B 0686-7525 REFXD COMP 7500 OHM 5% 1/2w
‘R19 06B3-4335 RIFXD CQMP 43K OHM S% 1/4%
‘| r20- 0683-1035 RIFXD COMP 10K OHM S% L/4W
R2}1 0683-4735 RIFXO COMP 47K CHM 5% L/4W
| R22 ' 0683-3925 "RIFXD COMP 3900 OHM 5% 1/4Ww
R23 0683-1815 RIFXD COMP 1BO OHM 5% 1/4W
_R24 0£83-1045 REFXD COMP 100K OMM 5% /uw
R25 0683=-3925 REFXD COMP' 3900 OHM 5% 1/4w
R26 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
R27 0683~4335 RIFXD COMP. 43K OHM 5% 1/4%
A28 0683-1035 REFXD COMP 10K OHM 5% 1/4¥
R29 0683-1035 RIFXD COMP 10K OHM 5% 1/4W
‘R3O 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
R3L 0683-1335 RIFXD COMP 43K OHM 5% 1/4w
“R32 0683~4735 RIFXD COMP UTK OHM SR 1/4W
'R33 0683=3925 - RIFXD COMP 3900 OHM 5% 1/4%
R3Y 0683-1815 RIFXD COMP 180 OHM 5K 1/uW
R3S 0683-1045 RIFXD COMP 100K OHM 5% 174w
R3s 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W ‘
- R3?" 0686-7525 RIFXD COMP 7500 OHM. 5% 1/2w
R¥3 , | 06B3-4335 REFXD COMP 43K OHM 5% L/uW ;
R39 . 0€83-1035 _RYFXD COMP 10K OHM 5% 1/4w )
‘R4O 0683~1035 fauwin'conp 10K OHM 5% 14w .
RB1 | oese-7525 . REFXD COMP 7500 OHM 5% 1/2W '
RU2 0&B3-4335 "RIFXD COMP K3XK OHM 54 1/uW '
RU3 0683-u735 (REIFXD COMP'47K. OHM 5% 1/uw O
RUY 0883-3925 REFXD COMP 3300 OHM 5& 1/4W
e , . o \
: RUS . 0883~1815 REFXD.COMP 180 OMM 5% 1/uW
RUS 0683-1045 RIFXD COMP 100K OWM 5% 1/tw
| Ru? 0883-3925 RIFXD COMP 3500 OHM 5% 1/uw
RuB . 06B6=7525 RIFXD COMP 7500 OHM 5% [/Zw
R49 0683-4335 RIFXD COMP 43K OHM 5% 1/u¥
R5Q - 0683-1055 RIEXD COMP 10K OHM 58 1/uw :
RSL .| 0&83-1035 RIFXD COMP 10K OHM S5& 1/uW
RS2 . 088&=T7525 . RIFXD. COMP 7500 OHM 5% 1/2Ww
. RS3 0683-8335" REFX0 COMP 43K GHM Sk 1/uw ,
RSU 06B3-4735 RIFXD COMP L7K OHM SR 1/4W .
i 1.
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‘ Model 5245L. , S . b .
T g ; = ‘ i e Table5-7
) : , [ ‘ T et
I, Table 5-7. Reference Designation Index (A10-A14 Optiqns 002 4 003) Cont'd
‘ R . \ T
. ‘l '!Deesffég{fgn # Stock No, Description # f !
-J.. ;I .:'! . . . J A y ;
. RSS 10683-3925 " REFXD COMP 3900 OHN 5% 1/uW
: RS6 .0683~-1815 RIFXD COMP 1BO OHM 5% 1/uUW
c o | RS? 0683-1GH5 RIFXD COMP 1COK OHM 5% 1/4w
| mss 0683-3925 RIFXD COMP 3900 OHM 5% 1/4w
| rse 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
| réor. 0683-4335 REFXD GOMP 43K OHM 5% 1/uW
|. R&Y - 0683-1035 RIFXD COMP 10K OHM 58 )/8w
R62, 0e83-7525 RIFXD COMP 7500 OHM 5% 1/4W
R63 0583-u725 RIFXD COMP 4700 OHM 5% 1/uW
R&W 0683-4335 RIFXD COMP 43K OHM 5% 1/4W.
Vi ' NSRIPART OF REAQOUT ‘BLOCK ASSY
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© ) ModelS245L et - . SecinV
RSN ‘ R , o ' : - " Table 6-8 -

s e ! ‘ LU ‘ - . '
o ‘ Table 5-8. Reference Designation Index (J35-5245L) .
."i: ‘f -&%‘:‘E‘iﬂh"& ®StockNo, | .- ___ Description#, B Note
‘-,:;A:‘:.“_' A8 "05245-91076‘ Assembly dex.ima.l lights, with +1248 BCD output . ’
J | ABCRLthru | " ol ‘ ‘ : '
T ABCR12 - 1801-0025 | Sem!con Device:. diode junction, sﬂtcon : : '
* ABDS1, ABDS2 o Not assignecl A ' : . .
” 'ABDS3 thru ; B ‘ T
L ABDSS 2140-0028 ] Lamp glow, 1/15W '
. .| ABRL , ‘ Not assigned = PR
. | ABR2 M . © "' Not assigned S
" | ABR3 0683-1055 | R: fxd, comp, 1 megohm’ 5%, 1/4wW .
‘1 ABR4 0683-0835 R: fxd, comp,. 68K chms 5%, 1/4W° .
| ABRE 0683-1055 R: fxd, ‘comp, 1 megohm 5%, 1/4W
'i : © '] ABR6 © 0683-6835. . | .R: fxd, comp, 681{ ohms 5% 1/4W
Do ‘| ABR7 0683-1055 - R: fxd, comp, 1 megohm 5% 1/4W «
“i | ABR8 0683-6835 . “-| R: fxd, comp, 68K ohms 5%, 1/4W . ;
A ABRB -0683-1055 - R: fxd, comp, 1 megolim 5%, 1/4W . ° ‘ ,
R ABRI10 .- | ;0683-8835 . .| R: fxd, comp, 68K ohms 5%, 1/4W - ‘ T
¢ .| ABR11 '0683-1055 R: fxd, comp, 1 megohm 6%, 1/4W '
ABRI12 (683-6835 - R: fxd, comp, 68K ohms 5%, 1/4W
. ' ABR13 - . 0683-1055 R: fxd, comp, 1 megohm §%, 1/4W
. ABR14 | 0683-6835 R: fxd, comp, 88K ohms 5%, 1/4W
. ASRI5 0683-1055 |, | R: Ixd, comp, 1 megohm 5%, .1/4W
ABR1E = 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
_ | ABR1T . - - 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
.| Asmis. 0683-1245 . R: fxd, comp, 120K ohms 5%, 1/4W
L ABRY9 | 0683-1245 | R: fxd, comp, 120K chms 5%, 1/4W . ) .
. .| AR20 | "0683-1245 -+ | R: fxd, comp, 120K ohms 5%, 1/4W | |
'! o A9 . 05245-91077 Assembly measurement units, with +1248 BCD output :
L (ASC1 B 0150-0012 .C: Ixd, cer, 0, 01 utzo%, 1000 vdcw : ‘ ' o
, " ASBCRI thru o S o
w o | - ASCR10, ,1801-0025 | Semicon Device: diode junction, sﬂicon L
ST v ASDSIthew | v . S : .
S | ASDSST , ! Ne asslgnecl' ‘ - S _
"+ | ASDS10 thru oL ! o . :
7 { ASDS16 2140-0015 . | Lamp: glow, neon, NEZE . SR
ot | ABRYCY h 0686-5135 , R: fxd, comp, 51K ohms 5%, 1/2W ‘ _ .
S| ASR2 ' 0683-1055' .- | R: fxd, comp, :1 megohm 5%, 1/4w , o
oot | ASR3. -} 0886-5135 ° | R; fxd, comp, 51K ohms 5%, 1/2W S o
ASR4 | 0683-1055 »R: fxd, comp, 1 megohm 5%, 1/4W o
. i + ‘ - . S e |
ASRS -0686-5135 R: Ixd, comp, 51K ohms 6%, 1/2W v« . A fo0
. | ASRG. ! 0683-1055 R: fxd," comp, 1 megohm 5%, 1/4W. o
o | ASRT: | 0686-5135 | R: fxd, comp, 51K ohms 5%, 1/2W . = . ... ‘
o | A9YRB " 0683-1055 R: Ix2, comp, 1 megohm 5%, 1/4W s v
ASR9 | , . 0683-5135 ‘R fxd, comp, 51K ohms 5%, 1/4Ww . . = AR A
ASRIO© 0683-1055 - R: fxd, comp, I megohm 5%, 1/4W c 3
s A9R11 | 0686-5135' . { R: fxd, comp, 51K ohms 5%, 1/2W o ' ] ‘
b ASR12 0683-1055 R: ixd, comp, 1 megohm 5%, 1/4W ‘ N -
© . | Asr13 | oe83-1245 R: Ixd, comp, 120K ohms 5%, 1/4W ‘ I T
-ASR14 0683-1245. B: fxd, comp, iZCK'ohms 5%, 1/4W o : T
ASR15 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W L ' ) I
A9R16 0683-1245 ~ . | R: fxd, comp, 120K ohms 5%, 1/4W . S
: ' . ' L, v ' \ - )
_J- '\ vl '
p ! o
o 1L ' - ‘ ' a . lt :
A _ . v Bad TR - Ca : oo ‘; L ‘ 5-15
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Model bZ2450L

Section V

Table 5-9
Table 5-9.. Referenc: Designation Index (F36-5245L)
"Restiﬁ!é?gn | ® Stock No, ﬂescription 4 Note |
AB’ | 05245.91051 ' | Assembly: decimal lights, with 1248 BCD output -
ABCRI thru o | _4 y
+ABCR15 1901-0025 Searicon Device: diode junction, silicon
ABDS1 ' ‘Not assignzd
ABDS2 2140-0028- Lamp. glow, 1/15W ~ ° )
ABR1 0683-1055 'R: fxd, comp, 1 megohm 5%, 1/4W
' ABR2 0683-6835 R: fxd comp, 68K ohms 5%, 1/4W
ABR3- - | 0683-1055 R: fxd, comp, I megohm 5%, 1/4W
' ABR4&  , | 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
ABRS - ¢ | 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W.
'ABRS6 (683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
. ABR7 06831055 R: fxd, comp, 1 megohm 5%, 1/4W -
ABR8 ' 0683-6835 'Rt fxd, comp, 68K ohms 5%, 1/4wW
ABR9 0683-1055 R: Ixd, comp, 1 megohm 5%, 1/4W
ABR10 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
ABR11 | 0683-1055 R: Ixd, comp, 1 megohm 5%, 1/4W
ABR12 ’ 0683-6835 " R: fxd, comp, 68K ohms 5%, 1/4W
ABR13. . 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ABR14 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
ABR15 0683-1055 R: ixd, comp, 1 megohm 5%, 1/4W.
ABR16 10683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
ABR17 0683-~1245 R: Ixd, comp, 120K ohms 5%, 1/4W
ABR18 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
' ABR1Y 0683-1245 R: fxd, comp, 120K -ohms 5%, 1/4W
- ABR20 thru o '
ASR2% _ Not assigned
_ABR30 0683-1025 R: ixd comp, 1000 ohms 5%, 1/4W
A9 | 05245-91052 Assembly. measurement units, with ~1248 BCD output
ASC1 0150-0012 . C: Ixd, cer, 0. 01 uf 20%, 1000 vdcw
ASCR1 thru
‘ASCR11 1901-0025 Semicon Device: diode junction, silicon
A9DS1 thru '
A9DS9 Not assigned -
AQDSIU tu.ru ‘ . ‘
- "ASDS15 2140-0015 Lamp: glow, neon, NE2E ‘
ASR1 0686-5135 'R: fxd, comp, 51K ohms 5%, .1/2W
ASR2 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W o
A9SR3 06865135 "R: fxd, comp, 51K ohms 5%, 1/2wW ' t
' AGR4 0683-1055 . R: fxd, comp, 1 megohm 5%, 1/4W
A9R5 0686-5135 . R: fxd, comp, 51K ohms 5%, 1/2W
A9R6 - 0683-1055 < 'R: fxd, comp, 1 megohm 5%, 1/4W
A9RT 0686-5135 R: fxd, comp, 51K ohms 5%, 1/2W
A9RS 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R9 0686-5135" 'R: fxd, comp, 51K ohms 5%, 1/2w .
ASRI10 0683-1055 R: Ixd, comp, 1 megohm 5%, 1/4W
A9R11 0686-5135 R: fxd, comp, 51K ohms 5%, 1/2w r
ASR12 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ASR13 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R14 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R15 0683-1245 - R: fxd, comp, 120K ohms 5%, 1/4W
‘ASR16 thru ' : :
- ASR25 Not assigned
A9R26 0683-1025 R: fxd, comp, 1000 ohms 5%, 1/4W
5-17
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Model 5245L ' , ' Section V

‘ o ‘ Table 5-10
. Table 5-10, Manual Changes ’
.' N . Instrument Serial Prefix No, | - ' Change No.
o 628- o 1,23, 45 |
AT PR . 618- ‘ 2, 3,4, 5
' 116~ | 3, 4,5
960~ - : 4, 5
| 0980A , o - 5

CHANGE 1 Figure 7-9, Replace Figure 7-9 A10-A15 (05212-6016) with Figure 7-27
| A10-A14 (5212L-4A).

i R . Table 4-1, Replace A10-A15 portion of Table 4-1 with Table 5- 11 Al10-Al4,
} Ch'lm,e Al5 to read A15 same as Al6 prelix Al5,

T ——

Figure 7-11, Change prefix designation from Al8 to A15,Al8.

Figure 7-12, Replaca Figuve 7-12 A15,A16 (05232~ 6014/6012) thh Figure 7-28,
A15 Ald (05232-6002/6003)

Table 5-6, Replace Table 5-6 (05232-6014/6012) with Table 5-12 (05232- 6002/6003)

; CHANGE 2 Figure 7-3, Renumbes the contacts on A1SIA (FRONT) and A1S1B (FRONT)
. ' as follows:

. Move contact 1 to 8 '
o Move contact 2 to 1
Move contact 3 tn 2
. ’ Move contact 4 to 3 -
. 3 - Move contact 5 to 4
' Move contact 6 to 5
C - Move contact 7 to 6

Move contact 8 to 7
The change is the same {or both wafers,

Figure ’7-4 Change contacts as indicated:

. S . A2SIB (REAR). ,
o : : ‘ Mave contact 1 to 4~ 1/2 .
. Move contact 2 to 2-1/2
- ‘ "+ Move contact 8 to 8-1/2

e : . , l A251Y (FRONT) °
s ' ' Move contact 3 to 4 T '
SR : : . A2517 (REAR}
R o .~ Move contact 2 to 1
R ' Move contact 11 to 10
Move rotor 1 position cw

f A251K (FRONT) '
- ) = ' Move contact 9 to 12
.Move contart 11 to 2
Move contact 12 ic
Move rotor 90° cw

Table 4-1, Change A1S1 to HP Part No. 3100-1860,
‘ Ch:mge A251 to HP Part No, 3100-0319,

'CHANGE 3 Page 4-22, Table 4 1:
Change A25R6 to 0699-0013 6. B OHM
Change A26C20 to 0i50-0050 1000 PF

www.valuetronics.com




Section IV A
Table 5-10 o : L : v

CHANGE 4 Page 4 18, Table 4-1; . ‘
Chang,e A21R32 to 0683-3915 390 OHM
Change A21R30 to 0683-6215 620 OHM

~Page 7-35, Figure 7-18, A2l Schematic:
Change A21R32 to 380 -
Change A21R30 to 620 .

CHANGE b Pages 4-31 and 4-33, Table 4-1:
' Change J12 1251 2357 to 1251-0148
Change $4 3101-1272 to 3101-0034
Change W1 8120-1348 to 8120-0078
Change F1 2110-0303 to 2110-0006
Change F1 2110-0312 to 2110-0007

Page 4-40, Table 4-2;
Change 1251-2357 to 1251-0148

Page 4-41, 4-42, Table 4-2;
Change 3101 1272 to 3101-0034
Change 2110-0303 to 2110-0006

Page 7-13, Figure 7-T:
Use primary power supply schemutie titled
"PRE-IEC PRIMARY SUPPLY"

Page 4-35, Fipure 4-1:
Replace table of Modular Cabinet Parts with Table 5- 13

Page 4-34, ’I‘nble 4-1, MISCELLANEOUS:
Delete from 05243 6036 description (LIGHT GRAY)
* Deletée 05243-6042 PANEL: PLUG-IN (MINT GRAY)

ape 4-42, Table 4-2:
Delete from 05243-6036 description (LIGHT GRAY)

+ Delete 056243-6042 PANEL: PLUG-IN {MINT GRAY});
. . 28480; 05243-6042; TQ 1.

Page 4-33, Table 4-1:
Delete from W1 description (GRAY)
Delete W1 8120-1378 CABLE: POWER (JADE GRAY)

-20
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Model 5245L

Section v

Table 5-11
: * . Table 5-11.  Reference Designation Index (A10-A14 DCA +1224)
. - [l)lees[legl;ﬁ&fgn | % Stock No. ' Description # Note
; Al 5212L~4A ASSYIDECIMAL COUNTER
i 5212L-4A=1 BLANK BOARLIP.C..
0s212-86011 REACUUT BLCCK ASSEMALY
A10C1 0140-0194 C:FXD MICA 110 FF 5% 300 VOCw
aloc2 01480-0217 CEFXL MICA 140 FF 2% 3GOVGCH
Al0C3 014C-0194 CiFxu MICA 110 PF 5% 300 vDCs
| Aa10cs 0140-0195 CIFXD MICA 130 PF 5% 300 VDCw
- A10CS 0150-0194 CHFXU MICA 110 PF 5% 300 vDCw
ALUCO 0180-0154 CHFXxU MICA 110 PF 5& 300 vDC
aloc7 01u0-015s CiFXu MICA 00PF 5% 300VDCW
AlUCS 0140-0194 CtFXC MICA 110 PF 5% 300 VDC y
ALGCO 0140-0194 CiFxu MICA 110 FF 5% 300 VOC.
Al0CI0 0140-0195 CtFXD MICA- 130 PF 5a 300 vDCw
C AlOCIL 0140-019& CIFXL MICA ZOOPF 5% 300VUCH '
AlOC12 0140-0198 CIFXD MICA LGOPF 5% 300VLCw
;. AldC13 0140-019% CEFXD MICA ZHCFF 5% 300VuCH
L * | ALucrL 1501-G025 SEMILON DEVICES$DIODE JUNCTION
_ ‘ALUCR1 1501-0025 DIODE JUNCTION100 MA AT 1V LOGPIV
AlYCR2 1501-0025 SERMICON DEVICESCIODE JUNCTION
A1O0CK2 1501-0025 CIUDE JUNCTIONIIOO MA AT iy 1OUPIV
= AJUCH3 1501-0025 SEMICON CEVICESDIODE JUNCTION |
. ALUCR3 1502-0025 DIUDE JUNCTIONE100 MA AT 1V 100PIV
o ALOCHY 1501-0025 SEMICON LEVICE:DIODE JUNCTION
[ A10CRY 1501-0025 DIQDE JUNCTIONEL00 MA AT 1V 10UPIV
; ALOCHS 1501-0025 SEMICON GEVICE t0I0DE -JUNCTION
. ‘ A10CRS 1501-0025 DIGCE JUNCTIONI100 MA AT 1v 100PIV
., | AlOCRs 1901-0025 SEMICON GEVICE$DIODE JUNCTION .
ALUCRG 1501-0025 DIODe JUNCTIONF100 MA AT Iy LOUPIV
ALOCR? 1501-0025 SEMICON GEVICEIDICODE JUNCTION
‘ A1CCRT '1801-0025 DIODE JUNCTION#100 MA'AT tv 10OPIV
' ALOCRS 1501-0025 SEMICON, DEVICE ECIODE JUNCTION
A1OCKB 1561-0025 DIGDE JUNCTIONZI00 MAIAT -1V 100PIV
| | arocR9 1910-0016 SEMICON DEVICESDIODE SERMANIUM
AlUCR10 1510-0016 SEMICON DEVICE$DIODE SERMANIUM
A1OCR1L 15100016 SEMICON DEVICE®DIODE GERMANIUM
ALUCRLZ 1910-0016 SEMICON LEVICE$DIODE GERMANIUM
. . : . ' i “ .
ALUCRLS 1910-0016 SEMICON DEVICE sDIODE ‘GERMANIUM
AlODSD : NSKIPART. GF READOUT bLOCK ASSY
AlUDS2 g NSRIPART OF READOUT BLOCK ASSY
A10DS3 NSREPART OF READOUT BLOCK ASSY
‘ A10054 - NSRtPART OF READOUT BLOCK ASSY
: 210055 NCT ASSIGAEL
b A10DS6 1970~000% ELLCTRON TLEESINDICATOR 10 DIGIT
P | Ar0GQ1 1850~0062 TRANSISTUR sGERMARIUM
-1 AlOG2 1650-0062 TRANSISTOR ICERMANIUM
41003 1850-006c TRANSISTORIGERMANIUM
Aloas 1850-0062 TRANSISTUNSCERMANIUM
AlUQ5 1650-0062 TRANSISTCK IGERMANIUM
A1006 1850-0062 TRANSISTUR SLERMANIUM
4

= See list of cbbreyiations in introduction fo this section
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SectionV . R .  Model 5245L
. .

,Table 5-11 ;"' B L |
AT ) v .o o . ‘
o . . . Table 5-11, ‘Reference Designation Index (A10-A14 DCA +1224) Cont'd,
e, i i ) A .
. [T Relerenve, : TR YR '
: - Demgm t{on @ Stogk No. “.“T'l i iR RARNE Description # _ . Note
) P ) SN S R ' ' ' !
L SRS PR RO IE B R
1.41' I“':I. : "I‘FI l. ! "" .F- 1 ‘ ! \‘ . II
vl Aloar 0T 1sso-ooaa>.;-‘ TRANSISTOK EGERMANIUM
. '] 41008 | reso-ooei TRANSISTOR tGERMANTUM o b
o] arort” | 068E-4735 RIEXD COMP 47K OWM Sh 1/2M
£10R2 L . i{{NSRIPART UF READOUT BLOCK ASSY
ALOR3  ThRU [\ T ,
alors - U] NOT ASSTUMED , :
ALDRG ULE3-3945" " HIFXD COMP I90K DHMS 5% L/4k
L | woR? 06:\3-3945 g REFXD CUMF 390K OHMS S5a 1/4W
" | alore » oée: 3945 RIFXJ CUMP 390K DHMS 5k 1/4W ' .
_ A1QR9 | oeE3-394E 'HIFXD COMP 390K OHMS 5% 1/4W
: AlURLO, 0¢63=5635 | REFAD COMP toK CHMS S% 1/4w.
AlORLL 06£3-5635 ... .| RtFXu COMP L6k OMMS 5% 1/4%
ALURIZ - 0683=5635/ "', | RIFXD COMP £6K OMMS 5% 1/4w .
AlOR13 | oes3-5635 RIFXJ COMP S8K OHMS 5% 1/4w
ALlOR1Y 0£83-5635 RIFXD COMP EGK CHMS 5% 1sum
ALOR1S, . ,0€B83=5635 1 REFXOD COMP S6K QAMS 5% 1/4M
ALORLG ‘0683563 RIFXD COMP £6K OHMS 5% 1/43
AlORL7 | oee3-se35 RIFXD COMP 56K GHMS 5% 1/4
AIORLE .} Oeeé-T525 | RIFX) COMP 7500 OHM 5% 1/2w
AIOR1S, .., | 0683=4335 RIFXU CGMP 43K CHM 5% 1/4W
RIOR20" ~ - | Qe83=-1035", RIFXD COMP. 10X CHMS 5% LsUn
AluRzl 0663=1045 . | RIFXU COMP 100K OHM 5% 1/ua
Al0R22 0683~u735 REFXu COMP 47K OMMS 5% 1/4w
AlOR23 . 0683-3925 RéFXu COMP 3900 OHMS SR 1/4% '
AJOR24 0683-1815 RIFXO COMP 180 OHM S 1/uw .
ALR25 . | 06&3=3925 KEFXD COMP 2500 OHMS 5% 1/uW
AlOR26 , | cese=7525 RIFXL COMP 7500 OHM 5% 1, 2w
ALOR27 . | 0&83-u33s RIFXD COMP 43K OhM S3 1/ub
H 4 1,
AlOR2E "' 0eB3-1035 RIFXD COMP 10K OHMS 5% L/4w
A1OR29 0686-7525 REFXD. COMP 7500 OMM =¥ 1/2w
ALOR30 \0683-4335 RIFXD COMP L3K OMM Sx I/ uw
ALGR31 Os23-822> RIFXD COMF E200 OHMS 5% 1/uW
AIORJZ o osa:-nous RIFXU COMP 100K UMM SR 1/4w
Al0R3S 0653-4735 RIFAD COMP 47K OMMS 5% 1/4w
AIOR34 0683=-3925 RIFXD COMP 3900 OHMS 5% 1/4W
A1QR35’ Q683-1815 'RIFXD CUMP 180 OMM 5% 1/uw
AlOR36 | 0&83-3925 RIFXD COMF 2900 CHMS 5% 1/4%
AIOR37 0686-7525 RIEXD CONP 7500 OMM 5% 1/2m
" | AtOR38 ,0683-u335 RIFXD COMP 43K OMM 5% {/uw
-A10R39 0&83-1035 RIFAJ COMP 10K OMMS 5% 1/4w
- AJORBO 0686-7525 ° RIFXD COMP 7500 OMM 5% 1/2u
ALORH 1 06b3~U335 RIFXD COMP 43K OHM 5% 1/4%
ALORY2 0683-1035 REFXD COMP LOK QHMS 5% 1/4w
ALORY3 06B3-1045 RIFXD COMP 100K OWM 5% 1/ugw !
AlORLY VEE3I~UT735 RIFXU COMP uL7K OWMMS S® L/4W. !
A1OR4S 0&83~3925 RIFXD COMP 2900 OHMS 5% L/4% |
ALURGS 0€83~1815 RTFXU COMP 180 OMM 5 L/uw !
A1QRUT 0683-3925 RIFAL COMP 3900 OHMS 5% 1/4W :
ALOR48 06867525 REFXD COMP 7500 OMM 5% 1/2w
ALORG9 06B83-4335 REFXD COMP 3% OMM Se 1/4Ww
& = See list of abbraviations in introduction to this section
5-22 "
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Model 52451

Section V

SAME AS AlCs USE PRFFIX a 14

i Table 5-11
_Table 5-11. Reference Designation Index (A10-A14 DCA -1224) Cont'd.
&%ﬁ?ggn # Stock No, Description # Note
ALORS0 0663-8225 RIFAU COMP E200 OHMS 5% i/4w
ALORS1 0683-£435 REFXD COMP €BK OrM Sk 1/u
ALuRS2 VEB6-T525 kiFau COMP 7500 OHM 5% 1/2%
ALUR53D OBEI-L 335 RIFAU COMF L3K ChM 5% L/um
ALORSH oeu3~1035 REFXQ COMP 10K ChMS 5% 1/4%
ALCRS55 0663~1085 RiFx COMF LOOK OHM 5% 1/44
AlORS6 0686 U735 RIFXL COMF L7K CHM 5% 1./2%
ALOR5? 0663-3925 REFXU CUMP 350U OHMS Sk 1/4%
' AIURSB. 0663-1815 RIFXy COMF 180 ORM Ha' 1/4W
ALORS9 0883-3925 RiFXU CCMP 3500 OHMS 53 1/4W
A10R60 0686-7525 | . | RtFxu COMP 7500 OHM 5% 1,23
ALYRGL U6B3-U334 RIFXD COMF u3K OHM Sa 1l/4w
ALORGZ 0€£3-1035 RIFXJ COMP 10K OmMS 5% 1/ua
Alovi "'NSREPART GF READOUT BLOCK ASSY
ALl i \SAME AS AlUs USE PRFIX All
Al2 - SAKE AS AlL» USE PRFIX AlZ
AL3 SAME AS Alue USE PRFIX A13
Ald

~www.valuetronics.com
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Section V : ‘\ - ‘ Model 5245L

Table 5-12
' Table 5-12, Reference Designation Inde‘c (A15, AlB Options 002 & 03}
: &egigﬁ'{fgn & Stack No. ! ‘Deseription # ' Note
A15-A16 | 0%232-~6002 ASSYIDECIMAL COUNTER +128B
. 05232-6003 ASSYCDECIMAL COUNTER —12u8
‘ 05212~%014 READQUT BLOCK ASSY
¢l | 0140-0203 C:FXD MICA 30PF 5% 500VDCW
c2 0160-0178 CIFXD MICA Z7FF 5% 300VOCW
. C3 0140-C191 CIFXD MICA 56 FF 5% 300 vDCW
N cu , 0150-0023 C:FXD CER 2000 PF 20% 1000VOCW
cs .| o1so-0203 CIFXD MICA 30PF 5% 500VDCY . »
ce 0160-0179 CIFXD MICA 33FF 5% 300VDCW
c7 0160-0178 CIFXD MICA 27PF 5% 300VDCW
s ., 0150-0023 CIFXD CER 2000 FF 20% 1000\DCW
€9 o 0150-0196 CIFXD MICA 24PF 5% 300VDCW
c1o ' 0140-0145 CtEXD MICA 22 FF 5% 500 vDCw
ctl 0l1u0-0214 CEFXD MICA €OPF 5% 300VOCY
€12 0140-0214 CHEXD MICA EOPF 5% 3DOVDCW
s 0140-0204 . . | CIFXD MICA w7PF S% NPO 500VDCW
cis 0140-0214 CtFXD MICA 6OPF 5% 300VDCW
c1s 0140-0215 CIFXD MICA 180 PF 2% 300VDCW
CR1 1901-0025 SEMICON DEVICEDIODE JUNCTION
..CR2 1901-0025 SEMICON DEVICESDIORE JUNCTION
CR3 : 1901-0025 - | SEMICON DEVICEDIODE JUNCTION
CRY 1 1901-0025 | SEMICON DEVICE:DIODE JUNCTION
CRS. 1901-0025 SEMICON DEVICE vDIODE JUNCTION X
" | cr& " 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR? 1501-0025 | SEMICON DEVICE:DIODE JUNCTION
CRE 1901-0025 SEMICON DEVICE tDIODE JUNCTION
CR% -~ | 1%01-0040 SEMICON DEVICE:RIODE SILICON
LRIO 1501~0040 SEMICON OEVICEFDIODE SILICON
:Rir | 1901-00u40 * SEMICON DEVICE :DIODE SILICON
R12 +{ . 1901-0040 SEMICON DEVICE:DIODE SILICON.
CRLY .} 1501=-0040 SEMICON DEVICE sDIODE SILICON
LR1G 1 1s01-D0u0 ‘SEMICON DEVICEIDIODE SILICON
CR1S 1501-0040 SEMICON DEVICEtDIODE SILICON i
' ' . ' LAY
" | CRl6 1501~00U0 . SEMICON DEVICEIDIODE SILICON !
CR17 ' 1801-0040 'SEMICON DEVICE tDIODE SILICON '
CRIB 1 1901-0040 SEMICON CEVICESDIODE SILICON
CRL9 1501=-0040 SEMICON DEVICEIDIODE SILICON
CR20 . 1501 -0040 SEMICON DEVICE:DIODE SILICON ~
CR21 © | iso1~-o080 SEMICON DEVICEIDIODE SILICON
CR22 1501~0040 | SEMICON DEVICE :DIODE SILICON
w | cr2s 1501-0040 SEMICON DEVICEIDIOL.. SILICON
CR24 1501-0040 SEMICON DEVICEDICOE SILICON
CR2S { 1901-0040 SEMICON DEVICEIDIODE SILICON
CR28 1901-0040 SEMICON DEVICESDIODE SILICON
, DSl ' NSR PART OF READOUT BLOCK ASSY
DS2 ‘ NSR PART OF READOUT BLOCK ASSY
, DS3. NSR PART OF READOUT BLOCK ASSY
\ | oss . NSR PART OF READOUT BLOCK ASSY
co Dss NOT ASSIGNED
v ) AN B ,
' ! ‘;l. 1, , i
'= X .
ll“ ! .‘,
] 1 | ]
. R
v ¢ | |
L | .;‘-. o |
H } . \5_,'.24 . :

BT n\]|'. V

3 >-~
wwwvaluet q;r) s.com | P



{7 iv Model B245L; . ... .t : [ T o Saction V
D I A : ‘ S : .+ Table 5- 12
: S P o : ' '
wl" M. Table 5-12. Reference Deslgm.tion Index (AIS AIG Oplions 002 & 003) Cont'd.
% Stock No, S Descript!on - D " Note
J [ VI R ,:4"-,!- .:.3'; ' o ;.‘ L . ‘
," P : ‘, il .. , ,..‘ . .. “If R
kG R . ' ' . ‘. . oy
|197o-oooe - ; ELECTRON TUEE IND!CATOR 10 oxsxr o ,
18 | 18830009+ - TRANSISTORSILICON PNP © . . ' ' i1
i ez ENE 1853-0009 © | TRANSISTORSSILICON PNP . - . A
di b es L 1188340009 TRANSISTORSSILICON PNP - . - | = (¢
S x| hesr o ] 'i8s3=0009 0 | TRANSISTORESILICON PNP - ' - o
oo, | es o xass-oooonf ; TRANSISTORSSILICON PNP - r
N RN RN o B L R - ,
| ee ,1553-0009 : TRAN$!5TORIS!L!CON PNP y oo
et T T 1883-0009 THANS1ISTORSSILICON PNP o
o o|hee o f 188320009 [ TRANSISTORSSILICON PNP. .- VL ‘ : q.
R 2| oese=u735" )| R:Fxn COMP 47K OWN'S® Ls2w @ -
S R2 T Bl NSR PART OF n:anour BLOCK ASSY _
v R3 . THRU | SRR : e
o) FRNE B R5 s o V. , “ i ' i NOT ASSIGNED e T
| re | osa3-39u5 - | RIFXD COMP 390K OHMS 3% 1/6W . o _
s o R (| 0ee3-3345 [ RIFXD COMP 390K OMMS' =X 10w |
| RE | osg3izsus L ReF¥D COMP. 390K -OMMS 5% - 1/4W . S
© S Re ©be:is-300s RIFXD COMP 390K OHMS S% 1/4W: ' Lo
| R10 e Oco3=5635 ;-Rann COMP. 55K OHMS 5%, 1lsuw =~ . . ; 5 '
ol RiL | 06BI=B635 . | .RIFXD COMP S&K OHMS 5N 1/8% . -
, RIZ(‘ || 0s83-5635 | RIFXD COMP SeK CHMS 5X:1/uW ' o ,
' . "1 ' . , '_”. S Yy !
SR RI3 oeas--ezs‘ * | RIFXD COMP E6K OHMS 55:1/uu,
| Riw <1 | O08R3-5635',, | RIFXD COMP 56K OHMS SN 1/4W
;| RIS - 7| 08B3-5635 | RIFXDC COMP 56K OWMS SK l/uw. ‘ :
o] R1e .- |08B3=5635 ' ' | RIFXD COMP 56K OHMS 5% 1/4W Lo v
.,, s R17 o, 7 | 06B3-5635 'RIEXD COMP 56K OMNS 5% 1saw '
; S R 1
,axs'- L i]-06a3-911% | RIFXD COMP 910 OHM 5B 1/uw"
o | Re D | 0758-0083 " [ REIFXD MET FLM 1800 OHM Sk '1/2W
v {nR20 0 0683-123% ' . | RIFXD COMP 12K OHM 5. 1/4W | N S
S0 Ray, T | 0683=1825 ') ¢ [ RIFXD COMP 1800 -0HMS 3% 1/4W L o :
R P 0683-1¢35. .| RLFXD COMP i: OMMS 5% fsuw' .~ ' . o '
Gt U pasao 0 ) 0683-1215 | . | RIFXD COMP. 120 OHM S 14w ET7 R B
S| Rt | 0683=1085 REFXD COMP 100K OWM 5% 1s8w- ~ = ' . : .
vt RS | OT5B=0043 - | RIFXD MET FLM 1800 OHM 5% i/2¢ . o - o
| rae - 7 - 'l 0eB3~1235 [ RIFXD COMP 12K OMM 5% 1fuw . . . T G
St Rar L | 0683-1825 RtFXD-COHF 1800 OHMS 3% 174w b -;
ik '“""'3 ﬁ‘_ . . . L .’;_ ' U , . b
! ma 1 | oes3-u3as' . | RIFXD COMP 4305 OWM SN 1/uw ’
L R29 - |- 0758-0043 | REFXD MET FLm 1800 OHM 5% 1/2W . - R
L R0 . | oes3-1235 - RIFXD CONP 12K OHM 5% 1/4W - '~ . = .
I RBL 0| 06B3+1825 .. ;| RIFXD.COMP 1800 OWMS SN L/uW. '~ . U lyo, Lo
.| R32. . | 0683=1635" 'R1ZXD COMP 18X onns 55 x/uu R
¢ ot ! Lo e R ; . . ‘..‘ i )
Co R33 .. | 0683=1215 ‘| RIFXO COMP 120 OHM SK 1/uw S
o] R3S | 0883=1085 - - '} RIFXD COMP 100K OKM 5§ t/4w = - - - -
YRR Y5 L MR 0758-0043 . | 'RIFXD MET FLM 1800 OHN 5 1/2% T
U jR3eC 0283-1235 [ RIFXD COMP' 12K OWNM SN 1/4W T
G P RSTLL 10633-l825 ' | /R1FXD CONP’ 1800 OHMS 5w oLsuw o g
N I T R | , ta e - f
L R38BT oeaa-nazs kf- RIFXD -COMP 1800 OHHS 5% 1/4¥
7 R3S .| 07s8-0083. - 4’| RIFXD MET FLM 1800 OWM 3% 1/2w
‘ © | -Ru0° | ote3«1238 | RIFXD .COMP 12K OHM 5% 1/4W S o
T RUL {, 0eB3-1635 . | RIFXD COMP'16X OHMS 5% 1zn- LR .
f .1 Re2 0883-1015 - | RIFXD COMP.100 OMM 5% 1/4w . ° ‘
), . . . . i ' |‘|. "',' 20 , v
RN L N S S’ T ' !
i o 'rf "“ : . L [ : M
i N .I.l" f’ ! '/p "‘/ ' ‘ r,"‘ . B ‘@ ' ) : ‘. S | ‘ " - .
gt a S L - S : ; e ' 5-25
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Model 5245L

Table5-12 -, | . ;
. . v I v
o Tab!e' 5-12, 'Reference Dnsignatlon Index (A15, AIB Options 002 & 003) Cont’d.
R%‘?;ﬁ?ﬁc& 4 Stock No. | o Description # Note
o B ) ‘
: : o - L \
R4S 06a3-10u5 - | RIFXD COMP. 100K OWM 5% L/uw
RUG 0758-0043 RTFXD-MET FLM 1800 QOHM 5% /2w
' R4S - 0683~1235 RIFXD COMP 12K OHM SX 1/4W
‘ R4S " 0833-1825% RIFXD COMP 1800 OHMS SK 1/ 4w’
R47 0683-1825 RIFXD COKP 1820 OMMS 3% 1/u¥
RUS. 0758-0043 RIFXD MET FLM 1800 OMM. 8% 1/2¥
R49 | 08B3-1235 RIFXD 'COMP 2K OHM 5% 1/uW
‘I RSO . . Cea3-1515 . RIFXD, COMP 150 OHM 5% 1/uw
R51 . 0683=1%35 CRIFXD COMP 13K OHM 5% 1/uWw
RS2 | 0683=1015 ' REFXD COMP OO OHM 5% 1/uw
[ " 0683-1045 RIFXD COMP 100K OHM S%. 1/4W ,
C o1 RS# ' " |.0683-1025: | REFXD COMP_ 1000 OHM 5%, 1/4W
| | iRSS 0758-0043° - | RIFXD MET FLM 1800 QWM 5% '1/2w -
v |.'RB8 0683~1825 ' RIFXD COMP 1800 OMMS SK L/uw
RS? . . | oes3-3328' REFXD COMP. 3300 OHM 5%| 1/4W _
“Rs8 | ofe3-s125 . | RiFXD COMP 5100 OWM 5% 174w
Vi W _NSR PART CF READOUT BLOCK ASSY
‘\l. .|." “ . |
' 1 / _ |
? o
\\ . ' -|
' [ ! . »
\. o '
\ :
\ . ll‘ I.‘\‘ .
‘tli . ‘!i ’ '!;
\ ' ’ I l| . N ! ““:‘ v . . "
[ \ - Table 5-13. Modular Cabinet Parts
\'\" Item‘Nb..‘}l o ";-_'. ' : * Description - Part Number
, ,‘;,1" ;i b Frame Assemhly i 5360-0732
2y { prt Panel . | 05245-2017 .
I IRV B Vo Rear Panel - coe 05245-0022.
Vo “ - 3
ol 4f' N “.1'- Cover, , Rear Side, perfornted o 5000-0738
‘ \\ 5 1 [ Cover. . Front Side, perinrnted Ay 5000-0739
ARy ; \ ; Cover Asspmbly 'I‘op R ! '5243A-1C
. T ; Cover Assembl;. Bultom 5243A-1B
I S , | '
LR " Handle Assembly Side 5060-0222
BRE S 'Handle Assr-mmy. Retainer 5060-0766
- I\‘lq o " Poot Assepﬂbly N 5060-0767
IR ¢ ‘» Stnnd Tilt ) 1490-0030
a2  Plate: Fluted ‘ 5000-0051
13 Kit: Rack Mﬂunting , 5243A-44A
3 I‘\‘ I ' 1‘
, Lo s ‘
. \\ -f ) \‘ "‘- \
5-26 \
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. Model 5245L o , [ 3 B . Bection V1
b : : P.lragrnphs g-1to 6- 10

ta
Y

.‘ t L . SEC'I'ION VI
o ' ADJUSTMENT AND TROUILESHOOTING
61, INTRODUCTION. B g E u' , Tabie 6=1, Fuse Replncement o
P 6-2. This section provides maintenance, adjustments, Convérsion’ 115 Volt . .. 230 Volt
::x;d :rou?lecshoo:ing information for tho Model 52451 Slide éwitch Lelt - | Right :
ectrontc Counter, | “ 3 o ("1 15“) . ("230") .
g © 6-3. MAINTENANCE. : . AC LINE FUSE | . 2 ampere .~ 1 ampere
e 6-4; AIR FILTER. Inspect the alr filter (center of . | slow-blow slow-blow
: .rear panel) regularly and clean it before it becomes ‘ : i {HP2110-0303) | (HP2110-0312)

dirty encugh to restrict air flow. Proceed as follows: — —— ) —

U " a. Remove’ top cover (unlock the two quarter turn
' fasteners and slide cover to the renr)
y ‘ 6 6. FAN MOTOR Two drops of light mnchine oil

y -

b. Remove four screws ho:dlng filter in place, - ‘*should be applied to the fan otor shnIt once yenr.
! ’ . ! . .
¢. Wash filter in warm water and detergent. 6-7. TEST !QUIP\\ENT : o
- d, Allow filter to dry completely. . . S 6-8. Recommended test eéquipment for adjustments

. : -+ . and troubleshooting is listed in Table 6-2, Test in-
: e. DO NOT APPLY ANY COATING COMPOUND-  struments other thanthose listed maybe used if their
. TO NON-METAL FILTERS.. Coal metal filters with specifications are equal toor e:\ceed the required
" light film of filter oil. We recommcnd No. 3 Filter charncteristica. ‘ .
. Coat from Research Products Comphny. ‘This ache- - ‘ ‘
. .1 sive i= available in “Handi-Koter" sprayer cuns at ‘ .
_ ' most heatirig supply stores or from| your Hewletl— "" ASSEMII.Y CONNECTION
. . Packard Sales and Service Office. : : o _IDENTIFICATION. -, : ‘
; - 6-10, Throughnut the manunl conr‘.ctions to prlmed
6-5. FUSE REPLACEMENT. Table\ﬁ ~1, lists fuse * eircuit assemblies are referred to inabbretvated form.
rating and HP Part No..for proper aperation with . For example, the connection to pm 15 of nssemblv AB
‘ either 115V or 230Vnc. Voo is 'AG 15)

.o : R
' Table 6~2\ Recommended Test Equipment

. ' ' Instrument Type ‘Required Chmpcteristics ‘ oo - Use - ., Instrument Recom,

Oscilloscope’ 50 MHz Landwic'th, duzl trace plub-— Observe waveforms HP Model 175A . ‘
o . | in, ext syne cap\ibility " during troubleshoot- . Oscilloscope !
ot o \ \ - | ing and adjustment. HP Model 17508 Dual .

‘ ' : ‘ Voo | ‘Perforuiance Check. Trace Vertical Ampl
| : 4 L Y - HP AC-21C ant.q:e
v U R ' o I : 'Dividcr Probe (two)
S L o o "HP 150034 10:1 Probe

Test Oscillator Continuously variable from 10 Hz Performance Check HP Model 204B
to 50 MHz, 100 mV output | Adjustments = Ozcillator -
‘ . il Tmubleshootinb .HP Model 606A 'I‘est
’ ' . Oscillator
Low Frequency Continuously variable from'2 Hz | Performance Check HP Model 202A Low
Generator to 10 Hz, 100 mV output Troubleshcpting Frequency Fum.tion
. . : : ‘ ‘ ‘ Generator
Pulse Generator 1 usec wide, 1V negative, 1kHz Performance Check ' HP ‘Model 212A Pylse
o . repetition rate . “Troubleshooting Generator
DC Voltmeter 0V to + 170V, 10 megohm input Troubleshooting . HP Model 412A
' impedance, 1% accuracy Adjustments ' _ T

Digital to Analog

1-2-2-4 BCD code

Performance Check HP Model 581A ‘

. Converter . Troubleshooting _
Strip-Chart ’ Performance Check Moseley 680
Recorder B

Troubleshooting

www.valuetronics.com - -
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Section VI "
Paragraphs 6-11 to 6-18

6-11, INSTRUMENT COVER R!MOVAI..

6-12, To remove top or bottom cover, unlock two
quarter turn fasteners which secure cover to instru-
ment, Then slide cover toward rear of instrument,
To replace cover, reverse procedure, :

WARNING '

115/230 VAC AND DC SUPPLY WIRES ARE
EXPOSED WHEN EITHER INSTRUMENT
COVER IS REMOVED, EXERCISECAUTION
DURING TROUVBLESHOOTING, ADJUST-
"MENT, OR REPAIR. REMOVE POWER
FROM INSTRUMENT BEFORE REMOVING
OR REPLACING COVERS OR ASSEMBLIES.

6-13. ASSEMBLY LOCATION.

6-14. Top and bottom internal views of the Counter
are shown in Figures 6-5 and 6-6. ‘These figures
show the 'location of the assemblies, connectors,
qhassis parts and test points.

Table 6-3. Assembly Designations

Al | INPUT SWITCH ASSEMBLY (SENSITIVITY)
A2, | TIME BASE SWITCH'ASSEMBLY

A3 | FUNCTION SWITCH ASSEMBLY .

A4 | MODE SWITCH ASSEMBLY

A5 | OUTPUT SWITCH ASSEMBLY

A6 | RECTIFIER ASSEMBLY .
A7 | REGULATOR ASSEMBLY '
AB | DECIMAL POINT ASSEMBLY .

A8 | MEASUREMENT UNITS ASSEMBLY

14 | LOW FREQUENCY DECINIAL COUNTER

.| Al5-] MEDIUM FREQUENCY DECIMAL
| Al6 COUNTER

Al7 | HIGH FREQUENCY DECIMAL COUNTER
Al8 | HIGH FREQUENCY READOUT

Aao”| INPUT AMPLIFIER ASSEMBLIES

A21 | FUNCTION CONTROL.ASSEMBLY

A22 .| GATE CONTROL ASSEMBLY

A23 | SAMPLING CONTROL ASSEMBLY

A24 | CRYSTAL OVEN ASSEMBLY

A25 | OVEN CCNTROL ASSEMBLY

A26 | OSCILLATOR ASSEMBLY '

A27 | MULTIPLIER ASSEMBLY

A28 | MEDIUM FREQUENCY DECADE DIVIDER

A29-
A4

' LOW FREQUENCY DECADE DIVIiDERS

* leads in place,

conditions shown in Table 6-4,

A35 | TIME BASE CONTROL ASSEMBLY

g2
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. 6-15. PRINTED CIRCUIT COMPONENT

REPLACEMENT.

6-16. Component lead hales in the Modal 59458, pir-

cuit boards have plated walls to ensure good electri~ .

cal countact between conductors on the opposite sides
of the board. To prevent damage to this plating ond
to the replicement component, apply heat sparingly
and work carefully. The following replacement pro-
cedure is recommended.

a.' Remove defective component.

b. Melt solder in component lead i:olcé. Use clean
dry soldering iron to remove excess solder. Clean

holes with toothpick or wooden splinter, Do not use:

metal tool for cleaning as this may damag.e through-
hole plating,

. ¢. Bend lead of replacement component to the cor-
rect.shape and insert conponent leads into component
lead holes. Using heat and solder sparingly, solder
Heat may be applied to either side of
board. A heat sink (longnose pliers, culnmercial
heat~sink tweezers, cte) should be used when replac-
Ingtransistors anddiodes in order to prevent conduc-
tion of excessive heat from the solidoring iron to the
component,

d. Through-hole plating breaks are indicated by the '
‘separation from the board of the round conductor pad

on either side of the hoard. To repair breaks, press
conductor pads agajnst boitrd and solder replacement
component Iead to conductor pad on both sides of the
board,

6-17. ADJUSTM!NTS.
6-18. REGULATOR ASSEMBLY AT,
CAUTION

When traubleshooting or adjusting the power
supply, do not shor! supplies Lo ground or to .
each other, This will damage the diodes and
Aransistors,

a. Set line voltage to normal value (115 or 230 Vnc)

b. Comnect de voltmeter (T.lble 6-2) to buss wire
between A16(11) und A1B(6),

* Voltmeter should read +20 Vdc + 0.5 Vde, If

mltnge is outside this range, adjust ATR17 (Figure

77},

d. V.ury line volta;,e from 103 to 127 Vac (207 to
255 Vace). The +20 Vde supply should not vary more
than 0,5 Vdec.

e. Check all supply voltages at locations, and under

'

Note

Input sensitivity levels must be rechecked
il power supply voltages are readjusted.




Model 5245L ‘ s Section VI
Parngraphs 6-18 to 6-27

" Table 6-4. Power Supply Vollages b Connect output of Test Oscillator 50 MHz at 100

mV to Counter EXT, TIME BASE through 50-ohm
. | 'ge?tt ‘. Line Vnitage Adjustment, termination.
; o Py p— - ' ¢. AdjustA20R20 unlil correct count appears, Re-
Lbv P _ | ted duce fnput signal amplitude and readjust A20R20 for
AB(15) -117 | -138 -149 None maximum benbitivity. !
AGNL2) | +15T | 4179 | +100 None 6-23. FUNCTION CONTROL A21,
'TAT13) -15.0 -15.0 -15,0 RS :
o a : .
AT4) | ‘+13,0 | +18.0 | +13.0 | R12 PO ATk, OASE t0 .1 #s,and FUNCTION to I
Al16{11)] +20.0 420.0 +20,0 R17 : o “‘ Mi V and
b. Set Test Oscillatortol MHz at 100 mV and con-
AT(8) -0.83 | -0.82 | -0.81 * nect to the Counter AC SIGNAL INPUT connector,
AT(10)| +9.4 +8.5, i+9.6 * : . ‘
Observe correct count un counter, Reduce the
\ - *Depends on adjustment of +20 Vde and -15 Tf,’bt Oscillator output and adjust A21R31 for maxi-
Vde above. -~ mum sensitivity,
Note

o 6_‘1'9' INPUT AMPLIFIER A18. Do not change the sctting of the output level

cantrol A19R20,

.-20 The followinb procedure sets the output level
and checks the gain, frequency rubponbo, and sensi-

tivity of the input amplifier, 6-24. OSCII.I.ATOI! FREQUENCY CHEC.K'

A Turn counter on and set LEVEL to PRESET; 6-25. TIB!E-BASE OSCILLATOR FIREQUENCY.

SENSIT,NITY to. V. 6-26, GENERAL., The frequency accuracy of the

oscillator maybe determined by observing the rate of

. b ’ ’ : ‘
b Withno Input connected, measure the output de drift of the oscilloscope pattern {Figure 6-1). Il the

g voltage al A1), patternmoves to the right, counter oscillator frequency
' oo bt A ' is lower than the standard frequency being used to
. /¢, Adjust de vultage with A19R20 to +6.3V +.2V. trigrer the oscilloscope, If the pattern moves to the

: left, oscillator frequency is high, The reciprocal of

d Connect output of Test Obcillntur to Counter, DC

INPUT connector with50-ohm termination at Counter, the time in seconds for the vscilloscope patiern to

move the-width of one cycle equals the [requem.y dif-
ference in parts in 108 with 1 MH2 inputs' {or parts in
109 with 100 kHz inputs), For example, if the uscil-
: o loscope pattern driits to the left a rate of one cycle's
. \ Ve b e G ~width every 10 seconds with 1 MHz inputs, the oscil-
shf;tilgill;ed; ost{;p:;:;::ﬁ’(i)n:vith O‘St_illnbcope, butpat Intor frequency is 1 part in 107 high. If the pattern
: . moves the width of one cycle in 100 seconds, frequency

5 9 with 10 MHz fnputs, 11t
1 X error is 1 part in 107 with 2 inputs, e
5. Increase output of Test Oseillator o 3V rms pattern moves the width of one cyele in 10 seconds

The output atAL3(6) i n symmetrically clippedwnve- with 2 10 MHz input, the frequency error is 1 part in

o mrm nppruxinntcly 2V p-p. 108, Movement of the pattern m ay be aceurately
chect.ued using an oscilloscope with ealibrated sweeps
by timimg the movement of the point at which the oscil-
loscope trace crosses the base line when horizontal
sweep I3 expanded and vertfeal gain is increased,

e Set Test Oacillntor ouipat to 50 kHz at "100
mV rms;

h, Set SEN::[TWITY to .1V, TI'\JE BASE to 10 ms,
and FUNCTION to FREQUL'.NCY

i, Set Test Osciliator output to 50 MHz at 100

my rms, ' . 6-27, To check oscillator frequency, proceed as
i. Adjust A19R20 until correct count appears, Re- follows:
1 "
g:’;ﬁ,lrﬂfr"ntSff;’:w;';,“’m“d° and readjust AIR20 for & et oscilloscope to OUTPUT STD FREQ
. . BNC and set MODE switch o INT STD FREQ,

6»21. RATIO INPUT AMPLIFIER A20,

b, Trigger oscilloscope externally with a 1 MHz2

'6_2'2’ Repeat steps a through g in i:'arngraph §-20. signal from a standard frequency source,

Change A15(6) to A20(6). c. Setvseilloscope sweeptimeto (1 ps/em, Adjust

P _ a. Set SIGNAL INPUT SENSITIVITY to 1V range, . oscilloscope controls to obtaia a presentation of n 5V
‘ TIME BASE to EXT,, and FUNCTION to 1 PERIOD reak-to-peak nonsinusoidal waveform,
. AVERAGE. ‘Set QUTPUT STANDARD FREQUENCY
(rear panel) to 100 Hz, Connect a coaxial cable from d. Horizontaldrift of vscilloscopedisplay in em/sec
OUTPUT STANDARD FREQUENCY (rear panel)toAC is ditference between standard frequency and counter
' SIGNAL INPUT (front panel), time-wasc frequency in parts in 107,

6-3
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Section VI

Paragraphs 6-28 to 6-38

Model '5245L,

~ RATE OF PATTERN DRIFT
INDICATES | oscu.- ATOR ERROR

b
HP 52451, .
ELEC'I’RONIC COUNTER

¥

TO EXT SYNC

: HP 175A ' HP 106B/I107BR = -
0SCILLOSCOPE' QUARTZ OSCILLATOR !
Yo '
SRS Figure 6-1. Test Setups for Checking Oscillator Frequency . P . '

]
. ' '
V I

e, Determine [requency dilference in pasts in 107

¥

f. If frequency difference is excessive for the de-

sired application of counter, sce Paragraph 4-11 fu.t'

time-base vscillator frequenyy adjustment procedure,

g, Noteand record environmental temperat}ure.h
. e .

h. Repeatabove steps athrough g atdaily intervals,
Change infrequency difference between standard fre-
quency and time-base oscillator Irequency per day is
frequency drift of time-base oseillator.
not exceed +3 parts in 109 per day under reasonably
constant envimnmenlal conditions (aeq T.lble 1-1).

§-28, OSC[ LLATOR CALIBRATION,

a. Connecl 100 kHz uutput nf Quariz Qacillator to
EXT SYNC input on Oscilloscope.

b, Connect 1 MHz bil,nal from OUTPUT Si'D FREQ
BNC on rear panel of the 5245L to VERT INPUT on
Oscilloscope.

c. Adjust COARSE FREQUENCY capacitir from
rear panel until pattern on the oscillomope stops
drifting,

d. Il necessary adjust MED or FINE FREQ ADJ
{at rear of plug-in compartment) until average drift
of Obcilloscope pattern is zero,

6-29. TROUBLESHOOTING. !

6-30, TROUBLESHOOTING AIDS.

6-31, OPERATING MANUAL. The Operating Manual
provided with the HP 5245L provides general informa~
tion about the instrument and its capabilities, Refer
w the Operating Manual for specifications, installa-
tions, step-by-step operating procedures, anda quick
operator's check of instrument cperation,

6-4.

awww.valuetronics.com
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6-32. PRINCIPLES OF OPERATION, Secctionll prni
vides valuable information on how the instrument and

its Cll"(.t.[lb function.

6-33. SCHEMATIC DIAGRAMS Schum.tticdin;,r.unb

and a bleck diagram are provided in Section VlI,

6-34,
promded with the :,Lhematicth.\gmmbto ald inlocating
components on switches or circuil buards,

COMPONENT LOCATION.: Photographs are

6-35. TROUBLESHOQOTING "TREE", Abtep by-step '
. troubleshuooting procedure is provided on pages 6-11

through 6-14. This procedure is based on the self
check feature of the instrument and makes maximum

use of front panel controls and indicators,’

-

6.36. 'SELF CHECK TABLES, Tuble 6-8 provides

33unique combinations of Go-No-Gusituations possible
v in the Self Check function, Circuit elements to be
checkedare indicated for each combination, Tablé 8.6
lists assemblies checked in Sell Check functions.

6-37. TROUBLESHOOTING PROCEDURE, '
o R

6-38. MALFUNCTION AT TURN ON. If counter fnils
.to turn on(no display, decimal point, or menburcmonl
un!‘s) ntake the lollowing chet,ks '
.
a, Line voltm,e switch se‘ for pown‘.k' bource I

b, ower cord plub;,ud intu Luunw': and powu
source, i {

'e. Line fuse good, J P
d. Ac power available at souyce, ) .

e. Power supply (AB A'I T2 RAN Lzs C5)

3 "‘ R 1‘ ,’




Model 5245L

6-33, MALFUNCTION DURING SELF CHECK, "It
counter maliunctions in some, but notall, check func-

' tians, see Tnble 6-8 [or probahle cause, If counter

will not self-check for any l‘unction, sce Trouble-
shooting "Tree"”, Table 6-7,

6-40. MALFUNCTION DURING GPERATION. If the
counter will turn on, but malfunctions when operation

is attempted, switch to Self Check for the [unction

and time base desired, If counter will Self Check but
willnot function with an external signal, check setting
of SENSITIVITY and LEVEL controls, input signal
level, and connectlons to counter,

' Bection VI
Parag,rnphs 6-39 to 6-42

6-41, If counter will function In FREQUENCY mode

but not in PERIOD (below t MHz) check control gate 5 | ;

{A21CR5, CR11). If counter will function in PERIOD
but not in FREQUENCY, check controlgate2 (A21CR3,
CR9). If counter malfunctions in both PERIOD and
FREQUENCY, but self checks ir both functions, check
input attenuator and input amplifier. .

¥

6-42. If counter malfunctions I whea operation is
attemipted and fails to self-check in the function di-
sired see Paragraph 6-39,

Hmmpmnwum* i vy
BT ot Yt . Vo

g ”l
e R

IR
LR I

ot
gt 00wy
N .

"'1, TurnSAMPLE RATE control clockwlse from

\POWER OFF position to turn « nter on, !
2. Set SENSITIVI'I‘Y' switch to OHECK.. !

PR g X

!
e
nh-r ' .
) el | . . b . R IS

6. ‘Set FUNCTION switch to MANUAL ".'I'ART
- Counter should count continuously at’ fre-
quency selected on TIME BASE swilch, '

7. Set FUNCTION switchto 1 PERIOD AVERAGE.

8.’ ‘See table below for proper display {+1 count)
foc each PERIOD AVERAGE position of the
FUNCTION switch.

¥

(.3 Set LEVEL control to PRESET, L
e ,'7 4 Sct FUNCTION switch to FREQUENCY.
‘-‘:’f R T 5 See table below for proper display (k1 cuunt)
L ',} (.f for each position of TIME BASE switch.

- : ! J .
SRR 5/* TIME BASE DISPLAY
. | i J
oo s 00000010, MHz
SRR e s " 0000010.0 MHz
. lms 000010, 00 , MHz
- '.'/[- I1ms. 00016000, KkHz
gy b 10 ms 0010000. 0 kHz
S s 010009, 00 kHz
PR ¥ . . 1s 10000. 000 kHz
R 110 0000. 6000 kHz

!

PER'OD AVERAGE DISPLAY
1 00000001
. 10 Co ' 00000010
100 “oooooro0 o
1K - 00001000
10K 00010000
100K - 00100000

Figure 6-2, Self Check
g :

4
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Model 52451,

\
1

. Section VI

Tables 6-5 and 6-6

, [ ) ] ' o '
Tuble 6-5, Perlod Averpge Checks With External Stgnal
' ] A i

i

¥

'

. “tiE | . FUNCTION SWITCH - PERIOD AVERAGE ,
- BASE: [T — — : — :
’ [ISWITCHY 1 N 10 , 1100 1K 10K 100K
10s . ! * KR * ' e ,. ,
» 1s |.00000000, sec | 0000000, O sec + \ . L v
.1s | 00000000 sec | OUOO0D,00 sec | 00000000, ms C* s .ot
10 ms | 000000, 00 sec | ©0O00GOND. ms 0000000.0'ms 000000, G2.ms o * "
f ﬁl's 00000000. ms dudOC00, 0 ms ‘ 4000000.(]0 ns 003000003, ms | 0000003,3 s * .
.1 ms | 0000000,0 ms' | J0O0000,00 ms | 00000003. ps | 00000033 us | 000003,33 us 00003, 333 i1
: 10 1zs | 000006, 00 ms 00000003, jt5: | 0000003,3 s {1 000003.33 s | 00003.333 s | 0003. 3333 s
1pus | 00000003, s | 0000GO03.3 s | 00000333 us ' 00003.333 s | 00033233 s | 003,33333 ps
v | 1ps | 0000003.2 s | 00000333 s | 00033333 us | 0003.3333 s ) 003,33333 ;s | 03333333 s
' Kl I s
' , Inpyt Friquency = 200 kHz
) 1] [ 1 ! ' .
i '
' Ty toa ' !
. " Table 6-6, Assembly Check
'- ASSEMBLIES CHECKED
. TIME - ‘ GATES
. ' \g \{ 2 7 .
: FUI\CT[QI\ BASE DlSPI\..AYTS 213 (10(11]12(13}134|35;16(27128]29 39 31132133 34 CHECKED
. ", . . ! ot : . . )
S ’ |1 s | ooo000n0. Mefx| | 5 Px ) x ' 3, 6, 28
‘ 10 us | 000001P. 0 Me fx | [ x| x| x|x 3, 6, 27
‘ Co 1ms ‘dOQGlO}.IOO‘Mc \3 . xPxl{x{x|x|x| 3, 6, 26
o 1ms'| 0001009, ke fx | xix|x[x|x{x{x]x]| | 3, 6, 25
- Frequency 10 s | D\Uiboao.()kr; x | oxfx ] xx]= ]l x|x]x]x 3,6, 24
v 1s 010000.00 ke | x Ixxdx fx)pxelx{xpx{xfa]nlx 3, 6, 23
oo N . .
‘ Us  {'10000.000ke | x| |x[x|x|x|x[x[x|xlx x| x| x|x a6, 22
. o )
. 10 s 0000, 0000'kc | X, sl xx(x x{xlx[x(x x| xIxfx| x| 3,6 21
I ' - ‘ I . \
y o .1 | oovoooot | X x| x 12, 27
| 10 | 0oooooio i x|x|x| : 1, 13, 27
. ) . .
, | Period 100 | 00CGOEOU X ‘ X x| x X 10, 13, 27
pAverase b g bomotoos . | x| of | [ xlx] x| Ll x]v]x]x 5, 13, 27
- ]! 19K " 00010000 ° x x| x| x|x x| xpx| x| x|x 8, 13, 27
1001{ 001¢0000 X tx|x | xlx|x Alxpx|xfxpxgx , 13, 27
r - : l" L 2
- '), f Tiik following assemblies are checked in nll positions ised in the Self-Check Table
! v , g '
ey \ 6, 7, 17, 18, ™, 22} 23, 24, %J, 26, and 35, ‘
N ".\ K / . . 41“
AR Assemblies B and 9 are ciiecked in all Frequency Self-Chécks., "o
. “')‘ . !
J The SENSITIVITY switch (AI)}is in the check position for all Self Check functions,
'o Yy Assemiblies 4, 3, 19, 20, are not checkgd in Self Check functiuns. ' "o
i Yot T ) %
\ .
- Assembly A26 is checked for operation, but not for accurady or stability.
7 ) ' K
g , ‘ ! .
) ' : k 6-7
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Section VI Model 5245L
Figure 6-3
1. SAMPLE RATEJ ' 5. GATE lamp glows during counting (mnin gate

a
!
B

c.
.2 DC

3. AC
a.

" b,

C.

e.

Controls powerto all circuits except crystal
oven heater; max ccw turns POWER OFF.

Controls time between measurements from

0.2 secto 5 sec.

Causes display to HOLD Inde:ihitely when

maximum cw. =

SIGNAL INPUT provides direct coupling to
internz] amplifier for most measurements.

SIGNAL INPUT provides coupling tointernal

amplifier through 022 uf (600 vdec maximum),

ST

4. SIGNAL INPUT SENSITIVITY & LEVELcontrol,

Controls input attenuator; set tohighest pus-
ition which includes signal amplitude (max
overload; 50v in position 0.1, 150v in posi-
tion 1; 500v in position 10)..

Maximum CCW (CHECK position) glves in-
ternal self check;counts 10 MHz with selected
TIME-BASE gate for FREQUENCY; 100 kHz
for number of periods averaged (10 usec to
1 sec) for PERIOD AVERAGE, or contin-
uously at selected TIME BASB frequency
(0, 1Hz to 10 MHz) for MANUAL START.
Maximum CW (PLUG-IN positinn} connects
output of plug-in unit directly to input
amplifier.

The LEVEL controladjusts the input trigger
level from -0,3Vdecto +0, 3V de when atten-
uator is set at 0. IV rms, from -3.0V dc to
+3, 0¥ dc when attenuator is set at 1V rms,
and -30V dc to +30V dc when attenuator is
set at 10V rms,

Maximum counterclockwise position (PRE-
SET) sets trigger level at zero volts,

. ‘'open).

EXT connector
a. Provides input forhigher of two frequencies
for ratio measurement {lower frequency to
SIGNAL INPUT) when TIME BASE set to EXT.
b, Providesoutput [requency0, 1Hzto 1 MHz as
, selected by TIME-BASE switch (sce text for
restrictions)

TIME BASE selects either time that main gate

. is on for frequency or time unit per count for

9.

period measurement.

RESET pushbutton returns both displayed and

internal count to zero when pressed.

FUNCTION

a. Permits totalizing of pulses applted to SIG-
NAL INPUT when set to MANUAL START;
holds accumulated count when switched to
MANUAL stop. .

b. Permits measurement of {requency applied
to SIGNAL INPUT during interval selected
by TIME-BASE switchwhenin FREQUENCY.

¢. Permits period measurement of waveforms
applied to SIGNAL INPUT averaped over
1 to 100,000 pericds when set to PERIQD
AVERAGE '

d. Removes control of TIME-BASE and FUNC-~
TION switcheswhen set to REMOTE or TIME
INT; remote control is provided through
rear connector or plug-in unit,

6-8

Figure B6-3. Operating Controls (Front Panel)
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Model 5245L

Section VI
Figure 6-4

10, Piug-in compartment

a. Recetves plug-in unit to extend basie ccun-
ter capabilities. To install plug-in (1) turn
power off, (2} loosen knurled screw at side
‘of compartment, (3) remove blank panel
or plug-inunit, (4) slide desired plug-in unit
into place and tighten knurled screw,

b. Permits access to fine .und medium fre-
quéncy controls through panel at rear of
compartment; FINE FREQ ADJ has range
of about 5x108; MED FREQ ADJ has
range of about 1 x 10-6,

-11. COARSE FREQ ADJ permits adjustment of
oscillator over a range of about 1 x 10-5,

12. MODE
. & Permits use of exterral 1-Me frequency

* standard for time-base control when set
to EXT STD FREQ {1 MHz),

' b. Permits normal operation of counter using
internal oscillator when set to INT STD
FREQ. ,

/€. Permits scaling of input signal by factors

. of 10 when set to SCALER,

13. OUTPUT , "
a. Supplies selected frequency when MOD
is set to INT STD FREQ (see text for re-
» strictions),
* b, Supplies scaled input frequency when MODE

. is set to SCALER.

14,

15.

16,

17,

.1 ampere slow-blow for 230-volt operation.

STORAGE switch provides display storage
when up; continuous display of internal count
when OFF {down),

AUX A/AUX B {TIME INTERVAL TRIGGER
OUT - START/STOP). Auxiliary plug-in out-
puts. See appropriate plug-in manual,

Fuse provides overload protection; should be
2 ampere slow-blow for 115-vuit operatton;

Line-voltage switch permits selection of either
115- or 230-vac line; insert narrow blade and
slide to left for 115 v, slide to right for 230v.

AC LINE connector connects to flat plug on
power cable,

DIGITAL RECORDER connector supplies BCD
information to recorder, analog converter, or
data processing equipment,

Figure 6-4, Cperaling Controls (Rear Panel)

6-9
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Section VI ' Model 5245L

Figure 6-5
]
!
}i
} :
b
f
, , VT T T,
L AR AL AT BNEITRCY .U-AZS'»Y}JI-—.!
‘r : M
! ! ‘
|
| \

'Figure 6-5, Top Internal View
" §-10 ' S
H

PO . .
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Section VI

Figure 6-6
- . I .

CRAIlp
| b CHENRIZ N
PR3 R - ek AR

i

]

e
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. Figure 6-6. Bottom Internal View

| 6-‘11
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Table 6-7. Troubleshooting ""Trea'.

Model 5245L -

Observe Readout )

Read Parn.graphs 6-29 through 6-42,
Set Controls as follows:

MODE. ...... INTSTD FREQ,
CUTPUT...... 1MHz )
SENSITIVITY ... CHECK
TIMEBASE ., .. .lus

FUNCTION. . MANUAL START

Circled numbers indicate correspanding waveforins
and the location of test points on the circuit diagrams.

Observe Gate Light

OFF . .. ...... Beginat 2 below
ON..........Beginat 3 page 6-13

. Replace A22; Chick
Gate Light Amplifier
Chkt (A22 Q11)

Figure 7-10

!
Remove A22,
Obiserve Gate Light

EF

Check Gate Light Ckt
(DS}, R2, R3, R4)

Figure 7-18
f

Replace A23 oh
‘Extender; Check

Collector A23Q3

- AZIQIL, Q12

R

Check A23Q0, Q10
and Holdoff MVD

Figure 7-20

+12V . !

Figure 7-20
Counting N
ON |
- . i
Not :
Counting : Switch to MAN START;
Remove A23, Observe
Gate Light
. OFF _{.
OFF
‘!
Switeh to Fregquency, Replace A23;
15, Observe Gate Check voltage
Liht ut A22 (13)

Check Sample Rate
MVB A2303, Q4,06

» Figure 7-20

Check Gate Flip~-Flop
A2204,Q5 und A22Q6

-2V

Figure 7-19
to =AYV

Figure 7-19

FLASHING

Check contacts A3S1A i
(F12 & 2) aml AJR2

Figure T-5 '

OV to +BV

Check Power Supply
AT

Figure 7-7 '

www.valuetronics.com



' - Model 5245L , o , ! Section VI

, " Yo ' : - Table 6-7
i ‘ o ] C .
Table 6-7. Troubleshooting "Tree" Cont'd,
. ; v . A : , Check Gate 6, A21, CR1, CR7
- : : : ASSIA(FI128 11), AISIA
C ‘ ' : Sce Self Check, Table 6-8 (R5 & 6 %), AISIC(RO& 5),
: o A1S1B(F6 & 5)
' ' ‘ , ' ' Lell Check ’ Not Cuunling
: ‘ ' seme positions
only .
Observe Readrat
Attempt to complete " Counting
manual self-check
‘ . Attempt to complete
Self Check OK Flashing frequeney Self Check N
. ' {cont'd on page 6-14) :
' : Switch to Frequency, ' || _
, , 1 us, Ohserve . Vary setting of Sample
Gate Light Rate Control; Observe
‘ Readout B
Off or on ' .y
continuously (cont'd on page 6-14)
‘ Counting continuously
Counting B ‘ Observe Readout '
T ; ! ' ~ Not Counting
L ; o : ' . Switch tn 10 Per‘od Average
S f Ohserve Readout - B ‘ Observe Gate Light
- R kL — . _ : " Check Gate 28 - -
polg L : : A35CI2, CR3 & . (cont’d on page G-10)
' ! _ : S _ AZS1A (F12) ‘
. ! } : | . Fig. 7-25 & 7-4
” , g Not Counting o . Counting
v , , - Switch to Frequency;
I . A Observe Readout /
Co L e . ' i ,
: . ‘ ‘ Not Counting ' ‘
S ' : ' . Check A2T
S ' : ‘ and A35Q2
Counting Fig. 7-22 & 7-25 f:zeg)k signal at A21
' _ - . . 0
) : . ) Figure 7-18 .
: ‘ ) . ' {cont'd on p. £-15)
. Switch to 1 s, ' Not Couqting
Observe Readout : Observe Readout '
i i ' ' aE Counting
1 . . .
) | : Check Gate 1 AZ1CR4,CRID,
7 * ‘ ‘ . AICR3, AIS1A (F5 & 6)
o ‘ Not Counting and AJSIC (F2 & 3)
; : - : ' , , ' Flashing Figures 7-18,7-3, & 7-5
. .| Switch to Frcquency’; :
Observe Gate Light . Check AX5QI12
L ‘ PEigure 7-25
- oo ‘
f Check: at output @ .
. . © leonnector J5 for '
S2¥/em, L5 ps/um o I © |t MHz signal
_ _ v K . Signal weak or absent
.;. ' ce Check A26 Oscillator &
o ' L ‘ . o ‘ AZ25 Oven Contrpl
. Flgure 7-21
r C | 6-13
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Section VI
' Table 6-7

Table 6-T. Troubleshooting "Tree" Cont'd..

Model 5245L

LIS

+ 1

e iy Wy S s, e ey

2V/em, 1 us/em

'

LIVem, 1 ps/em

t

2V/cm, | I ps/en

See Paragraph 6-39

Attempt to

positions only
See Table 6-8

complete ’ISeIf Check
. period aver- .
age Self Check
Self Self Check
' Attempt to com- Cl:’ K in some positions only "
"1 plete Frequency 0"}2 See Table .
Self Check Period Self Choeck
{cont’d from _
i p. 6-13) Self Check in some

Frequency Self Check

¢

- Check signal or

at- A23(4)

L‘inna

" Check signal
at A22(R)

.

0 i

L2V/em, L hms/em.

. 5V/cm, 1 us/em

Check Sample ‘Trigger ‘
Amplifier A22Q10

Il’-‘lgure 7-19

Fipure 7-19

1

1 weak
absent
1

‘| Figure 7-20

" Left DCA counts at
steady 10 sec rate

Vnry setting of .
Sample Rate Control,
Opserve Readout

- {cont'd from p. 6-13)

Count chanres with
setting of Sample
Rate Control

Check signal
at A22(7)

A23Q3, Q4, Q5, Q6, Q1

© Sigpal weak or absent:

. Figure 7-19

Check Sample Rate MVD

Cheek Transfer MVR
A22Q8,Q9, CR3, CR4

Figure 7-20

Check voltage
at A23(10) while
. depressing &

releasine RESET .
Figure 7-20
| Figor =Qv

signal absent

or weak

Figure 7-19

Check Gate Inhibit -
Amplifier A22Q6

=+

Check Holdoff Trigger
Emitter Follower .
A24Q10

Figure 7-20

10V RESET depressed
0V RESET released

'

=

constant

Check Hoaldoff MVB
A23Q11, Q12

Figure 7-20

" Figure 7-19

6-14
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-~ 'Model 5245L ‘ ‘ ' : ' o ‘ Section VI
RN N - ' ‘ ‘ Table 6-7

Table 6-T. Troubles.ht)oting""I‘ru;‘;e" Cont'd.

Y - T L Check A23Q8, Q10 and
v 1 B : LT . ' : Holdoif MVB A23Q11, QL2 :
My . YFigure 7-20 b , o
BT . R . . - ’ . ' . .
’ ‘ - Put A23 on +12V
' ) : ', yExtender Chk |
: ‘ o o . Collector A23Q3 )
1V/em, .1 ps/em, _ Figure 7-20 13V, '
: N ' Ligton - |
E::: Dép}\ counts : Cherk Sample Rate M\IB S
at steady 10 sec V A23Q3, Q4,16 .
N ' U rate ' —— Check Steering Amplifiers Vo
: ‘ ; - Flgure 7-20 & Gate Flip-Flop Ckt .
8 Switch to frequency _ ‘ . A22Q2,Q3, @4, Q5, Q6 )
N B ‘1 ps, ‘remove A3, _ o , e Q2,Q3, 04, Q5, i
o i . observe Ggle Lllght . ‘ | o . f-‘llgurc 7-1? ,
}-’: S o svsem ! * & Readout B B g::ecx s;g:;;l '.uA22(4) |
LT . L - i . gure T- .
Iy N .l‘us;.’cm L - . : signn.lw akor absent ‘
g o C ~* Gate Light off ' it i ‘ Check T igger Am lilier
IECRT i oFF - NoCout . . . : : Cit 22l
Yoo R Switehto 10 Pedlod : ‘ N : @ f Figure 7-19 }
Do oy - Average; Observe . : e : P
S Gate Light . ' EE : . 5 G 3,
o —t, : S Check A21Q2 Gate 3, |
, E(conldlr.om_ p- 6-13) R a2 | _ A2ICRS) cnim A(SSI‘A
AN R b R : eplace . : (Fl!& 11) AIS1A(R5
'. " . . " . o e Check signal at A22(8) . Hﬁ,) A3SIC (Rg & 5)
o Flashing + . ., Figure 719
‘ o i : |l ‘ ' ' N -signal weak p . Filgu.res 7-13, 7-5, 7-3
DA ' ol (I i " orabsent signal weak or absent
| o Check Gate 12 Ckt© . ‘ Check signalat | ‘
A2ICRI5 & AISIA(FI2 & ‘“ B . ’ " | Emitter Azl_gz ' ' ' ‘ . ) i
TR '+ Figs. 1-5 and T-18 - . Figure 7-18 ' - @ ‘
. : yl 1, l i . | ' ! ; ' . .
T e . , L . . | Check Period Trigger
S I L o ‘ o o o |Ckt A21Q5,Q6
IR I S P - - Figure 7-18
ST R MR - ' ' ‘ " Check Pilse Amplifier
PR e R ' . . Ckt AZ1Q13
LIS T R . B . . ' : B b . . .
R : : . SR o o | Figure 7-18
L I AR P L G
PN col - A S Check Collector '
o TR ‘ -Check Al17 ' A21Q11 ' .
’ o “ [ o ; N o o . o
- A | Figure =13 -+ : - [ Figure 7-18 | ot
S S - ‘ Lo " a signal weuk or absent
. Check signal at BRI Check Collector . . ) S
A21(29) ' N -A21Q9 . ‘ ‘ itzulzcki;\‘l:d!anaviZ Ckt
Figl.re 7-18° 0 p h Figure 7-18 | S a Q10, QLY -
- {cont'd from i ‘ S : ‘Figure 7-12
- , age ;. ' " sigdal weak :
o op. 6-13) signnl weak, . o alg ; ]
St . 'or absent o o - N .or ahsent . ) ~ Check Frequency Tri_;,-
K _ ‘ . . ' N ger Ckt A21Q3, Q4
l'k‘."‘f”: Lo ‘ . e - . T . I Figure 7-18
sl o7 |Check signalatA21Q7)| . . ., . |Check Emitter s
1N R ' - Figure 7-18 - R ‘ u‘!ql.‘ - —
R . 4t signal wenk or 'absent Figure 7-18. . :
_ ‘ oy S o " signal weak or absont
Lo e T {cheekGate Ampll!i.er , * | Cheek Endtter
SRR e - o loke A2207 . Followe A210L
* Figure 7-19 o : s Figure 7-18
i r, ' ; o : ' C : !
. ! i . ' Y ' . '
S Lo - o S ! oL 6-15
o B oot ) st g ' AR . 1 ' R .
Ve S N g . R fL o . ) L . o )
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Section VI L Model 5245L

1

' FREQUENCY MEASUREMENTS

Frequency is defined as the number of occurrences of a particular phe-

nomenon in some length of time, Figure 6-7 shows the logie block diagram

for a counter in the FREQUENCY mode. ' There are two signals that need

tobe traced -the input signal, or measured frequency, and the gating signal,

which determines the length of time during which the DCA's are allowed to’ '
‘ ' accumulate pulses. )

.The input stgnal is passed through an AND gate (which is enabled when the

function switch is in the FREQUENCY mode) to a Schmitt trigger. Here it

is converted into 2 square wave with rapid rise and fall time, then differ-

-+ entiated and clipped, As a result, the signnl which arrives at the main gate

; L consists of a series ol pulses sepnrated by the period of the original

L input signal. .

All the DCA's.and DDA's in'# counters wiih the exception of the 50 MHz .
. DCA in the 52451’ use PNP transistors. Hewlett-Packard's. praclice s to -
- count pulses inthese decades which will turv a conducting transistor off 5o -,
that loop gain and regeneration occur immediately, The 5245L is the only; ‘o
counter where the pulses passed through the main gateto the first DCAare.
IR ~. negative. The 50 MHz DCA will produce posltive pulses which are t.ounted
: I o inthenettDCA ' o , .

V-
1

St The llme base output of 1 MHz is shaped so that positive spikes 1 micru-
‘ ‘ second apart are fed through the number of DDA's required to provide the
selected pgate time. In the example shcwn, six DDA's are ‘used for a1
second gate. The [irst output pulse passes through AND gate 12 (also
enabled in the FREQUENCY mode)a»4 a Schmitt trigger to the "Gate Flip-
Flop". The Gate Flip-Flop assumes a state such that an enable signal is
applied to the Main gate -since this is an AND gate, the input signal pulses
are allowed to enter the DCA's and are totalized, This continues until the
‘second pulse from theDDA's arrives at the"Gate Flip-Flop”. The element
changes and reverts toa state which removes the enable signal from the
main gate, so that it closes and nofurther pulses are gdmiléed, The DCA's
are now in o state which correspondstothe number of input pulses received
during a precise time intesval which was determined by the time base,
o This BCD state is then'analyzed by means of a decoding matrix, converted
' to decimal information, and fed to the display. If an # 562A Digital Re-
-~ -+ corder is used with.the counter, the reading is fed out directly in BCD
form and decoded in the recorder. .

‘G616
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©, ¢ | Model 5245L ! . . o : , Figure 6-7
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B
i.l’.

]
. b

SINGLE PERIOD MEASUREMENTS | | -

Period is defined as the time required for one cycle to oceur - literally,
the inverse of a [requency measurement, . Accordingly, the eircuitry re-
quired for a period measurement must, in effect, reverse the counted and
gated signals, Fipure 6-B shows that the gating signal is, .in lact, derived
from the unknown input signal. It should be noted, however, that the counted
signalis not only derived from the time basebut is alsodivided by the DDA's,
This Is in contrast to frequency measurements where the pgating signul de-
rived from the time base is'divided in the DDA's, In short, the precisely
spaced pulses from the imebase are counted for one period of the unknown )
frequency. In our example, the time base switch is set to 1 5 and the
number of pulses which occur during one period of the unknown signal are
counted and displayed, The gate time is always equal to the period of the
unknown signal, ‘ o

6-18
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Section VI o . ' Model 5245L

MULTIPLE PERIOD AVERAGE MEASUREMENTS

" This lype of measurement is similar to a single period measurement in
that the gating stmal is derived [rom the unknown input signal and the
counted signal is derived from the time base oscillator. The basic differ ~
ence is that the pgate may be held open for more than one period of the un-
known signal, This is accomplished by the addition of an INHIBIT pgate and
an AND gate between selected DDA's (see Figure 6-9), This arrangement
permits the unknown gating signal to be passed through certain DDA's and

* the counted timebase signal tobe passed through others, Any DDA's which
are notused by thegating signal maybe used to extend the separation of the

" counted pulses, In the example in Figure 6-9 there are sceven DDA's-n
maximum period average of 10° periods is available, The time base [re-
quency is 1 MHz, The unknown signal is passed through suitable trigger
and clipping eireuits, then through the AND gate which is enabled when the
Function Selector is in the 100K period average position, The signnll;’alheg
passed through five DDA’s so that there is one output pulse [or‘cvegy 10
tnput pulses: i.e., the period has been extended by a factor of 5% As' o
usual, the first output pulse enubles the Main Gate and the second vutpat coot

.. puise closes the Matn'Gate. Thetime base slgnal is shaped aud then passed T ‘
" through o number pf unused DDA's determined by theé Time Base Selector e ‘

Lo " setting. Fur éxample, if the sétting 1s 10 microseconds, the signal will 0T L

B ‘ pass throuigh one.DDA, The maximum timg base setting under the given - . - 0w 0000

: ciredmstances 1s 0. 1.milliseconds since the Inbibit gate will prevent the . .7, '

' .. signal from passing on to the next, DDA when the Function Switeh is in the ' "

0. 100K Period Average. These precisely spaced pulses ar'e then passed

‘ . through the main gate to the DCA's. Since the 10 microsecond position

' was selected, the DCA's will count the number of 10 microsecond intervals

' which oceur during 100, 000 periods of the input signal. “The readout logic

is so designed that the decimal point will be automatically positioned to

display the proper units, ' : :
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\‘

RATIO AND MULTIPLE RATIO MEASUREMENTS

A ratio measurement is, in éffect, a period measurement. with the lower

‘of the two frequen’ies used as the gating signal and the higher irequency

signal used as the cnunted signal, Inother words, the higher frequency

signal takes the place of the time base. The number of cycles of the higher

. frequency signal f1 which occur during a period of the lower frequency fy

‘ : is counted in the DCA's, A multiple ratio measurement simply extends the
| . number of periods of the lower irequency to 10, 100, ete, The decimal
' twint is automatically positioned but no units are displayed since ratio is
unitless. The block diagram of Figure6-10applies, Note that the standard

selector is inthe external (E) position and fy takesthe place of the internal
oscillator. ’

[
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6-24

 SCALING .

'.-Wiih t he Function Selecior in the Manual Start position and the Mode

.selector on the rear of the instrument intheScaler position, an input signal

‘may be scaled down by factors of 10 through 1,000, 000,000, The Manual
Start position holds the main gate vpen. The input signal is converted to
pulses and passed throughthe main gate and throughthe 50 MHzDCA where
the first division by ten is accomplished.

With the rear panel Mode Selector in the Sealer position, and the Ouiput
‘Switch in the 10 position, the output of the 50 MHz DCA ts passed through
the time base Schmitt trigger and an amplifier and is made available at
connector J5 on the rear of the instrument, With the OQutput Selector on
any position other than 10! {e.., 102 through 109) the signal is passed

. through both the 50 MHz and the first 5 MHz DCA to the time Lase Schmitl,

It is then routed through a selected number of DDA's.

‘Model 5245L
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Table 6-8

qHEéKs 1

I P

MANUAL START .

FaiLsi

FREQUENCY

. PERIOD AVERAGE

"CHECK

101 10001 1 10 .1 1 10

10

1 10 100 '1 10

DECADE

;I'.

[
¢

1 A21CR4,CRI10

HS Us Ms mSms ms 5 5 8 uls .!}(s) :;1: mts 1}105 bl zls‘ 8 K K ;Il'?' DIVIDER - GATE SWITCH CONTACT ASSEMBLY OR, CIRCUIT
| ' | 7 A35CRO A3S1A(F9) - |
' 8 A35CRI12 A3S1A(F8)
8 AJBCRI5 . AJISIA(FT)
10 A35CRIB A3S1A(F6)
11 A35CR21 A3S1A(FS5)
13 AZICRIG A3SIA(R9-1/2) A21Q7,Q8 A35Q1,Q10
A3S1A(1'4) |
_ A3SIB(F12) AISI1A(F5) A1CR1,CR2, CR3
6 A21CR1, CRT AISIA(R5-1/2) AIS1B(F5) A1SIC(R5)
o " ASIA(F1)
12 AZIURIS A3SIA(F4)
3 A21CR6, CR12 _ “A21Q2,Q5,Q6 A22Q1,Q2,Q3 A23
21 A35CR22,Q9 AZ51A(F4) IR
A3 11 A35CR20
22 A35CR19,Q8 A2S1A(F5)
A33 10 A35CR17 ’
23 AJSCRIG, QT . A2S1A(F6)
A2 9 AJ5CRI4 | !
24 A35CRI3,Q6 A2SIA(FT) ‘ .
A31 8 A35CRII o :
, 25 A35CR10,Q5 A2S1A(F8) ' ‘
A30 7 A35CRS _
26 A35CR7,Q4 A2S1A(F9)
A29. - ‘
- A2S1A(F10)
A28 A3SQI1
27 A35CRG,Q3
28 AB5CR4, CRS A2S1A(F11) ‘
A26Q8,Q7
20 A35CR2,CR3 A251A(F12) _ .
A27 A3Q2
4 A3SIC(F2&3), A3SIA(F2) A1S1A{F3) AICR3 ASR2
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- Section VII
\ . Paragraphs T-1to 7-4

SECTION VII
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7-2. This gection includes the follewing:
a. General thes lor Schemstic Diagrams {Figure 7-1).
b. Block Diagram (Figure 7-2).

¢. Schematic Diagrams and Component Locationillus-
trations of Model 5245L circuits, assemblies and con-
nectors in the order of their assembly designation (Al
through A35, Figures 7-3 through 7-26). These figures
may also include waveforms and voltages, /

d. Schematie Diaprams and Component Locationillus-
trations for Options 002 and 002 assemblies follow aiter
ihe standard assembly they replace (Figures 7-10, 7-12,
7-15, and 7-186),

7-3. The Black Diagram or any schematic diapgram,
when unfolded, ran be used with any other part of this
manual, or with the manual closed,

7-4. DC voltages are measured with a % Model 4124
DC Joltmeter. Typical voltages are shown,

Section VII
Figure 7-1

Model 5245L

SYMBOLS -

——m——— MAIN SIGNAL PATY
[] rronT PANEL
—_— e———am  FEEDBACK PATH
F™ ™71 REARPANEL
- ‘ G TEST POINT
() INTERIOR AND PC BOARDS
:D—— MAND" GATE
WIPER MOVES TOWARD "CW'* WHEN
CONTROL 1S ROTATED CLOCKWISE :
:D— "OR"™ GATE
L POWER LINE GRQUND ‘
s CIRCUIT COMMON GROUND "‘>°_ INVERTER
TLOATING GF
¥ 7-24TING GROUND j} NAND GATE
R CHASSIS GROUND
:Do— NOR GATE
O KNOB CONTROL
@ SCREWDRIVER ADJUST :IDO— EXCLUSIVE NOR

SWITCH DESIGNATIONS

AF AR
A35) SWITCH 51 WITHIN ASSEMBLY A3 iy of
B 2ND WAFER FROM FRONT
tA=157, ETC)
R REAR OF #AFER
{F=FRONT) 7
A3SIBR(2-1/2) (2.1/2)  TERMINAL LOCATION (2}) 8F BR
- ' IVIEWED FROM FRONT)
REFERENCE DESIGNATIONS
REFERENCH DESIGNATIONS WITHIN ASSEMBLIES ARE ABSREVIATED.
ADD ASSEMBLY NUMBER TO AOBREVIATION FOR COMPLETE DESCRIPTION,
JACKS ARE THE STATIONARY CONNECTORS AND FLUGS ARE THE MORE
MOVEABLE OF TWO CCNNECTORS, o
ASSEMEBLY ABBREVIATION  COMPLETE DESCRIPIIUN
A2S c1 A2ECY
AZEAL CR) AZSALCRI
NO PREFIX 13 J3
Avsembly Sth. Yo Ansetnbly Sctees N
Assemhfy Annamhly fum hnkdien ASSAL tuned e bttt
Numbrr Ny Arsembis) chongrsy
LN
A25 PQ{JE_R_ SUPPLY. ASEYIO_SI(E_EET)ERES 330
T
J2 mounied o R nh-r/A' REwcméEIBEOR!“ASSY 11 ave mounted
Asnembly 4SS I Ashembly - " I i Asaembh A2
Aumbyrn imfic i Pt ol AN [ X
Pnn ok 12 \| (P10 ' PIO IJ
2o T s C;*i  XAL! WHT-0RN-GY ) +e3v
[ Ter, o4 ASPIE)
S |
.‘l t 120y :' P ‘ [T 'wrrhnf
Fronsformt R N Ana
Tepmnal /r " Conmreior AJSXAL I [ Avomsis 43
Yumbers b ] Pir Numders 3
- .
Figure 7-1, General Notes for Schematic Diagrams
7-2
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, ‘ Figure 7-2
Model 5245L
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Model 52§5L

Al

NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY ODESIGNATION AS PREFIX TO
FORM COMPLETE DESIGNATION

2 UNLESYS OTHERWISE INDICATED:
RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS

3 EACH SWITCH SECTION SHOWN IN MAX CC'¥ POS.

4 PICTORIAL DIAGRAM AS SEEN FROM FRONT OF
SWITCH (KNDB END}, REAR SECTION PROJECTED
THRU WAFER ‘o

% NUMBERED TERMINALS IN FUNCTIONAL SWITCH
DIAGRAM CORRESPOND WITH NUMBERED TER-
MINALS IN PICTORIBL DIAGRAM

€.REFER TO NOTES ON OVERALL DIAGRAM FIG 6~
FOR ABBREVIATIONS

7. AIS2 SHOWN IN PRESET POSITION {MAX CCW)
8 MOUNTED ON CHASS51S, NOT PART OF &1

REFERENCE DESIGNATIONS

NO Al
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oy AIRY
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Model 5245L NOTES
. 1. UNLESS OTWERWISE INDICATED:
RESISTANCE IN ONMS,
. . CAPAC'TANCE W PICOFARADS

! . 1T
2., EACH SWITOH SECTION SHOWN IN MAX 100 Hz

CCw POSITION
I 3, PICTORIAL OIAGAAM AS SEEM FAOM FRONT VERTICAL -2v/C
" oF gwiTCh (KWOB END]: REAR SECTION . SWEEP Sus/cM
PROJECTED THRU WAFER .

4, WUNBERED TERMINALS I% FUNCTIDNAL
EIITCN DIAGRAN CORMESPOND wiTH

UMBERED TESMINALS % PICTORIAL
DIAGRAM . 1KHE
: VERTICAL 2WIN
5, REFER TO NOTES O OVERALL DIAGRAN SWEEP SMS/CM
FIG. 7-2 FOR ABUREVIATIONS
6 WWEFORMS SHOWN WERE OBTAINED WITH
FUNCTION SWITCH AT MANUAL START,
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