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WARRÀTETY

TENNEtECT INC. warrants that the products or components
manufactured by it shall be free fron defects in material or
workmanship f9r a p-eriod_of one year f rom the date of delivery topurchaser. If such product or conponenÈ is deternined to bedefective by TENNELEC' its sole warranty obligation shall belimited to either replacing or repairing such defective product
or cotnPonent or allowing credit thereforr ât TENNELEC's ôption.
Such warranty is further conditioned- upon the purchaserrs giving
prornpt notice of any such defect and satisfactory proof thereoito TENNELECTs customer service manag€rr thereafter upon
TENNELECTs approvalr the purchaser shall return such defectlveproduct or component to TENNELEC's factory at oak Ridge,
Tennessee' all transportat{.on charges prepaid. TENNELEC shall be
resPonsible only for transportation charges incurred in returning
suc_h product or component to purchaser. À11 customs, brokeragé
and duty charges shall be at the expense of the purchasel.
Damage in transit due to inadequate packaging will be repaired atpurchaserrs expense. Any repairs or repracementC by the
purchaser without TENNELECTs approvalr âDy willfuL abuse or any
evidence that the product or component was not properly used anâ
maintained, wouLd automatically void this warranty.

TENNELEC makes no warranty whatsoever in respect to products or
components not nanuf actfred by it but instèad the -appl"icable
warrantiesr if âDYr of the respective manufacturers thereof shalf
aPPly. Likewise fuses' bat,teries and input transistors in ultra
Jow-noise amplifiers are specifically excLudea frorn this
war ranty.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRÀNTIES, EXPRESS
IMpLTED, STÀTUTORY OR OTHERWISE, INCLUDINc WARRANTY
MERCHANTÀBILITY ÀND FITNESS. .:
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I. O ITITAODUCTIOI{

The TENIIELEC ttodel TC 536
designed for high-speed da

h-performance counter and tinersition.
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The counter section of the Tc 536 will count negative inputpulses at a rate of 100 mirrion counts per secoid (100 uÈz) ancigg:i!iu: input pulses at a rate of 2s million counts per second(25 llHz) . '

The fast negative NfM pulse can be as narrovr as 4purse-pair resolution of r0 nsec ancl the positive
narrow as 20 nsec with a pulse-pair resolution of
A discriminator is provided io, the positive input and isadjustable over !nç range of +o.l to-+10v. Thi; aesign featureel'ininates unwanted noise and aLLows either unipolai-6r bipolàrsignars to be accepted. A six-decade, seven-segment LED displayis featured in the Tc 536. Leading zerors are éuppressedpresenting only the dat,a i1 an easi]y-reao format-. A f ront-panelTEsr pushbutton is provided to verify that the LED's areoperational by displaying all "Bts'.
counting can be el.ectronicall.y halted with the GATE inputr oEmanually halted with a COU}IT,/STOp toggle switch.
The Tinrer sect,ion of the module is designedfor any counting experiment. The tirnebàse fcrystal controlled which allows for less thaA front-panel INTERVAL LED illuminates durininterval, fn addition to the standard input
been provided. This input accepts standaldgate the internal timebase osciLlator off.
counting system busy signal to the Tirire Gatecorrection is provided.

2 .0 SPECI FICAIIOIIS

2.1 Performance

COUIIT CÀPACITYs Six-decades (ggg t999) .

COUI{TING RÀTE: 100 MHz negative input i 25 ttïz postive input.
PULSE PAIR RESOLUTIOI.I: Negative input l0 nseci postive input 40nsec.

INPUT DISCRIMINATOR: Negativ
input variable fron +0.1 to +l

nput fixed at -250 mV. positive
olts.

n0
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an accurate timer
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a time gate has
logic signals to

connecting a
dead time
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TTMEBASE! r0 lIHz crystai-controrred osci r rarôr.<0.ooosli t"'p"rarure insrabir.iiv-tôIo8ili,lË.;;; ô'i:";;83:
lIlîE PRESETS: 0.01 to 9O0r0O0 seci 0.0L to 900r000 nin.
SYNCHRONIZING ERROR: (50 nsec.
OPERATING TEI,IPERATURE: 0 to 50oC.
2.2 Controls ancl Indicators
DrspLAy: six-decades of seven-segment LED digits.

3iiâii?H ,"r;:i:-ranel LED illuminares when counrer overfl0w

ITiTilÏ"."r15ïlt-panel LED indicaror is irluminared durins rhe

lËB';n"";:::;3âl"lr3Ëïlr?il'BlràËB:." "" seven-sesmenrs or each

RESET: Front-panel push button resets display and internalregisters to thè initiÀi- zero condition.

3;olt#iÏ(t;3:-::S: Front-panel tossre swirch selecrs rhe rare

?33ili4ï'3:'"."1::gi;,;;'i;i,;l ::;.f;i:;. nun", se,ecrs counrins

D'ELL: Front-paner singre-turn contror.arlows system recycringwith an adjustaËle-0.1-IË'ro ÀÀô ;;;ii"ti*"-ËË;";Ë;'lountins
àilijlî]i: An oFF position i"-p.àuiâËa to inhibir rhe recycre

DrscRrt{rr'rÀToR:. .single-turn potentionetef .on the f ront panelsets rhe discriminatSi-rèu"r i;;-i;;-ià"itive inpur frorn +0.r ro+10v.

PRESET: Froiniéivàr,;-;:i !"i8r Ë::il:i:".i :ii::f:=.;:,;:$ 3îffil,::i;digit of rhe preser as o-tÀiôrgil;:--ù'setects the p6vrer of r0 as0 through 7.

2.3 Connectors

POS rNpuT: Front and rear.panel Bl,rc connectors accept positiveuniporar or oiri::.ïnpui-"i;llig i" tà!u.--rnpur 
"npiirude musrexceed rhe adj usrable rr,i"Ën,Jlq,l:i;tliËr'_ag 

rÊ"". 
-...iu1_se-pai 

rresolution <4ô nÀéé;-iiËùi- impedance-rI onni dc-coup].eo.
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NEG INPUT: Front and rear paneJ. Bllc connectors accepts Nil"i
standard fast negative logic signals, l4mÀ into 50 ohms. Minimunrwidth 4 nsec at threshord. ThréshoLà tixeo at -250mv; purse-pair
resol.ution 310 nseci input impedance 50 ohms; dc-couple-d.

GATE: BNC connect,ors on fron
standard positive J.ogic signal
Open circuit or ) +3 voLts to
inhibit counting.

ta
st
all

nd rear panels accept NIt'l
o control the counter gate.
ow counting 3 + I.5 volts to

TNTERVAL: Rear-paner BNC connector which provides a Nrtl
standard positive logic_ signal that is true only during each
prggg! counting intervalr ) +3 during tiroe inteival, (+ l.5v toinhibit counting during non-,tining interval. '

RESET: A rear-paneJ. BNC connector accept,s a Dlrlrt standardpositive logic signal or a momentary groùnd to reset the counterto an initial zero condition. An intérnat programning pin (see
Figure 2.0, al.lows the operator to select w-nic6 condi[iôn idreguired for external reset. Active low: s + 1.5v orshort-to-ground for resetr ) * 3v or open cfrcuit for non-reset.Act,ive high: ) + 3V for resetr.( * l.3V for non-reset.
Trl'tE GATE: Rear-panel Bl.tc connector accepts NrFr standardpositive logic signals to gate the internai l0 lrtHz timebaseoscillator oflt 2 + 3v_to.gate timebase off, < + l.Sv to gate
timebase oni time resolutiôn = 100 nsecl inluE impèdance LOk
9l,Ig;.dc-coupred. connection of a systen u-r:rsy siinal to the Til,:E
GATE input provides for system dead tirne corrêcti6n.
ovERPLoli oUT: Rear-panel BNC connector furnishes a 2usec wide
ryIry standard positive logic signal whenever the counter overfl.ovrs(999t999). Output impedance <L0 ohm, dc-coupled.

HrGH,/Lolr: rnternaL jumper_pin selects the polarity of the resetoutput. Active h-iglr _) + 3V for resetr ( * r.Sv fôr non-reset.Àctive low: < + 1.5V for reset, ) + 3V for non-reièi.
2.4 Ordering Infornation
POI{ER REQUIREMENTS z +24yr 65rnÀ;

-24V, OrnA;
+1 2Vr
-IzV I

l5OmA
I 00mA

WEIGHT: (sHrPPrNc) 4(NEr) t 12 oz.

DTIIENSTONS: standard single-width Nil{ module (1.35 x g.z14)
TID-20893 (Rev, ) .

lbs.
lb. kg)

kg)
(1.8
(0.8

Per

I-IARRANTY: One year.
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INSTRUCTIOII DIANUAL: One provided with each instrurnent ordered.

3.0 OPERÀTING PROCEDURES

3.1 First-tine Operation

FyeIV instrument from TEIINELECT Inc. is thoroughly tested beforeit leaves our .rl"iJity. _Howevèr, it is possiuie ?or damage iooccur during shipping and it is àdvised Èhat a few tests ue runbefore the instrument is put into actual. operatiôn.
visually check the Mociel Tc 536 upon receipt for possibleexternaL damage: rf it appears tô be damaied, pràcéea accorclingto the instructions given- in the SHIPPING DAMAGE section of thi;manual. 

,,

rt is reconnended thht the povrer supply of the bin be oFF whenthe module is inserted.
3.1.1 Equipment Recomnended

The following equipment is recommended for conducting a fevr testsso rhar rhe ôpefatôr may ra*iiiâii'jË-ir,À";"i;";i;;-ii.," rc s36controls:

1.. Nil't bin and power supply (such as the TENNELEC TB3lTcgll)
2. Tail pulse Generator (such as the TENIIEIEC rc glz)
3.L.2 Test System Set-up

rnsert the Tc 53G into the Nrtt bin and set the controls asfollows:

couNT/slOP sToP

DTfELL OFF

0 . 01 sec,/O . 01. I,tin. 0 .01 sec

}I PRESET 1

I't PRESET 3

POS DISC 2 Volts
RESET HIGH/LOIT LOIÛ

connect the our.ser output lo_tlg front panel pos rNpur of the TC536, Àdjust'tr,e luis;;-;o; a +5 vott , Eq Hz,synchronous ourpurwhen terminateo iito its-ètraracteristic inpedance.

t
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Apply.Power to the bin. Move the COUNT,/STOp switch to the countposition. The tiner should gate on for 1.0 seconds and ah;r-;il;off. press the reset pushbufton. the-timer 
"èôiion or the TC536 witt reser and a nêw counri;; inËèrvÀr-wiii-uègïn.

Turn the DIÛELL control to mid-range. _ The rnodure should now countfor r0 seconds, srop for a revr sèËàna"-towÈr,i [iré-i-ai"playingthe accumulated couirts, rÀset ana thÀn count again.
3.2 Connection to power

Turn off the Bin power supply when inserting or removing anymodutes. The TENNELEC noàùrês ;;; à;;igned so rhar ir is norpossible ro overload the power guppry witt "uàn-â-irir complemenrof nodules to the Bin. sipgre, f,oioêuér, this may not be true whenthe Bin conrains rnodures ôtnhi th;;'irr6"" or rsftHÊiÈc oesisn, rhePovrer supply ,voltages should ue 
-ô[âc[Ëà' arter a]l noctules havebeen inserted. -

3.3 Operation in a System

rf the rc 536 is used in a.lon:Frirting system wirh non-printingdata acguisition modules tt"n tlre rnrËËval ano ngsit signals ofthe rc 536 can be used foi system contiol. ih";;; panelTNTERVAL and RESET outputs o-t tùâ rè--5ià are connecred ro rheGATE and RESET inputs, respecti"èrv; ;i.e?crr. non-printing counterin the system as ètrovrn in-Ë'igur"-i,ô.--s"t the internar RE'ETHrcu/rotr selecr pin (see rigûië-2:ôi'of-rhe TC 536 and eachcounter to the_appropriate lositià1,'tùôre: nost èoùnt"rs thar donot have a RESET HrCHrzr,OW sèfeci-pin'iËquir" u-ùfèn-ïo, reset).

10 oTfiEB
COUIITERS
I'l SvtlEIS

Figure 1.0
iCAi VICI

Non--Printing llodule Interconnection forNon-printing Operation
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3.4 Signal Connections

Counts fnputs: The TC 536 accepts and counts either fast
negative logic pul.ses or slow positive logic pulses. rt can also
accept positive analog pulses. Determine the type of input
pulses that will be furnished and use the appropriate input.
As with any high-speed, low-hysteresis discriminator, care should
be taken as to the quarity of the pulses appried to the input.Aly ringing or excess noise in the region ôf the discriminâtor
threshold wilr very likely resurt in rnult,iple triggering. when
count,ing fixed-amplitude pulses, it is a good ideà to sèt the
threshold to approximately one-half the input purse height.
Please chech your pulse source and threshold before repôrting
you.r instrunent def,ective due to multiple triggering.
Positive logic or uïufog signals can be connected to either thefront or rear panel BNC connector. These two connectors are notisolated from each other; so signals frora two sources should not
be connected simultaneously to the two Postive Input connectors.
The input circuit in the Tc536 is dc-coupled to eliminate
baseline shifts associated with changing counting rates.
Negative log ic signals can be connected to either the front orrear pangl legative Input connector. The input impedacircuit is 50 ohm, dc-coup1ed, the standard impedance
the fast negative logic pulse is defined. Theie is a
threshold level of -250 mV in this input circuit, andpulse needs to exceed this level for only 4 nsec to be

nce 1
for w
fixed
the i
coun

n this
hich

nput
ted.

Gate rnput: The Gate rnput signal can be connected to the Tc
536 by either the front or rear panel rnounted BNC connector.with no connection made to the Gate rnput, the input voltagelevel is about +5 v, and the count gate will permit the unit tooperate. To cut off the gater the Gate input-must be pulled dovrnto below +1.5 v. To do this, the driving éircuit must be capableof absorbing 0.5 nÀ from the Gate rnput éircuit. The gatecircuit will permit counting when thè cate input is at +3v orgreater,

Time Gate: Rear-paneI BIIC connector accepts Nrtii standardpositive logic signals to gate the internaL l0 trltiz timebaseoscillator ofll 2 + 3V_to.gate timebase off,
timebase oni time resorution = 100 nsec; input impedance-rOkgltl!;.dc-coupled. Connection of a system busy silnal to the TII\iE
GATE input provides for systenr dead Èime corréctiàn.
Reset: A bidirectional reset signal is available through a rearpanel nounted Btlc connector. The connector wilr accept à tirustandard slovt positive logic signal that will reset Uôtn tfre timeand counter sections of the Tc 536. The connector will alsoprovide a NIM standard slow positive logic signal ouÈput-whènever



the TC 535 internaLly generates a reset, whether from the P.ESEI
pushbutton or a recycle operation. The RESET signal can beeither active HrGH or active Loûil to initiate resèt to zero.
An internal progranrnring pin- (See Conponent Layout, Figure) allovrsthe operator t,o select which conditiôn is reqûired fôr an
external reset (See Schematic). LOIJ: S L.5V or short-to-gtourrci
tor resetr ) * 3V or open circuit for non-reset. HIGH: à i gV
for reset, t S * l.5V for non-reset.

rnterval: Rear-panel BNC connector which provides a Nil'l
standard slow positive logic signal that is- true only durinpreset counting intervalr ) r 3v during timing intervar, 3to inhibit counting.

overflow output: The overful.ow signar is available through a
rear- panel mounted BNC connebtor. A positive 5v signal afpears
:!-tlg^output each t,ime the contents ôr the count,er-changè-fron
9991999 to 0. The output signal is 2 usec widei zo is sro ohn,
dc-coupled.

4.0 SHIPPING DAIIAGE

g each
1.5v

upon receipt of the instrunent, examine it for shipping darnage.
Diniage clairns should be filed wittr the carrier. The claims Àgent
shourd receive a fulI report; a copy of that report should be-sertt t,o TENI-IELECI rnc.l P,o. Bo>; Dr oak Ridge, Tennessee 32930.
The model number and serial number of the iisÈrument must be
included in the report. Any rernediar action taken by TENNELEC,rnc. will be based on the informaton contained in this report.
5.0 SERVICI}TG

rn the event of a component failure, replacenent nray be done inthe field or the instrument, may be retulned to our plant forrepair. There will be no charge for repairs that fâlI wittrin the
trar ranty.

6.0 ÛrAP.FtÀt.tTY

rn connection with TEl,tNELEcts hrarranty (inside f ront cover),
TEITNELEC suggests that if a fault devèlops, the customer shôu1d
immediately notify the TENIIELEC Customer-Service l.ianager. He ma1'
be_able t9 Prescribe repairs ancl to sencl replacement [arts whichwill enable you to get the instrurirent operaling soonei ancl atless expense than if you return it.
Should return prove necessary, the TENI'IEtEC Customer Servicellanager must, be inforned in lrRrrrNGr By CABLE or Tltx of thenature of the faul.t and the rnodeL number and serial nunber of theinstrument. Pack the instrument well and ship pnnpaip and
INSURED to IENNELEC, Inc.1 601 Oak Ridge Turnpiker Oak Ridge;

I

I

l

I

I
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Tennessee 3?830. As stated in the warranty DAI'IAGE IN TRÀI,]SIENTwrLL BE REPATRED AT THE SENDERS EXPENSE as wiri àimàôe ÈharobviousJ.y resulted from abuse or rnisusà of thà inÀiiriment.
Quotations for repail o! such damage vrilr be sent for yourapproval before repair is undertakén.

*******************************************
*
rt
*
*
*

TENNELECf S Quality Assurance program
requires that each and every insfru-
ment be fully aged, vibrated, andelectronically checked,

*
*
*
*
*
*
*
*
*
*
*
*
*

*t
* Should ttie user require a copy of the* Quality Control procedure anà-Test* Record' please cal.l the Customer Ser-* vice Department, of TEI,INELEC. Both* model number and serial nunrber are* required,
*
**************rr****************************

I'IANUAL REV. 0
4/8I - lngineering and conrponent improvements. ma}, be made afterdate of printing.

I
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