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NIM Model 4608

Octal 2O0 MHz
U pdating Di.scriminator
. High counting rate
. High density
. High fan-out
. Low threshold
r Burst Guard mode
o Fast veto
. Built-in test feature

The Model 4608 is a high-performance, eight-channel leading edge discriminator
featuring high sensitivity, high speed, and updating or Burst Guajd mode. A common
inhibit adds to the versatility of the Model 4608, which may be used as an enable for
pulsed-mode applications. A built-in test feature simulates an input signal for each
channel upon receipt of a NIM-level signal applied to a Lemo-type f ront-panel test input
connector. This permits rapid, simultaneous testing of all discriminator channels.

The minimum threshold of the Model 4608 is -30 mV, variable up to -1 V via front-
panel screwdriver adjustment. A monitor point is provided to permit measurement of
the threshold level with a voltmeter rather than the more difficult and less precise
analog measurement via oscilloscope, assuring accurate results even in varied
operating environments. Because of the extremely.low reflections from its input (4%),
the 4608 is significantly better protected against the multiple-pulsing due to reflec-
tions at -30 mV.

The Model 4608 operates at maximum rates of 200 MHz. lts updating design permits
retriggering even while an output from a previous input is still present. The 4608 will
respond to a second pulse within 4 nsec of the leading edge of the f irst pulse. Propaga-
tion delay through the 4608 is approximately 12 nsec.

ln the Burst Guard mode (froàt-panel switch-selected) the output pulse duration is
equal to the input pulse time over threshold or the preset output width, whichever is
larger. ln case of very high frequency bursts (above 500 MHz) the output will be true
f rom the leading edge of thê f irst pulse to the trailing edge of the last pulse in the burst.

The outputs of the 4608 are high impedance -48 mA current-switching stages, pro-
viding output levels of - 800 mV into three 50 O loads. Unused outputs need not be ter-
minated; the maximum output swing is amplitude limited to - 1.2 V f or a single output
load. The single complementary output provides -16 mA (-800 mV into 50 0)in the
quiescent state. The output durations may be indpendently set via front-panel screw-
driver adjustment from 4 nsec to 40 nsec. Up to 100 nsec output width is possible with
the restriction that input and output pulse widths cannot be equal. Output risetimes
and falltimes are less than 2 nsec.
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SPECIFICATIONS
NIM Model 4608

OCTAL 2OO MHZ UPDATING DISCRIMINATOR

/

CHARACTERISTICS
lnputs:

nput:

lnput:

PUT CHARACTERISTICS
rtive OutPuts:

rplementarY OutPut:

IERAL
limum Rate:
rble-Pulse Resolution:
e Slewing:
rt-OutPut DelaY:

t-Output DelaY:

Itiple-Pulsing:

'st Guard:
rver Requirements

B. Lemo-type front-panel connectors' 50 O +20/o prolected to +5 A for 0'5

,iec cramàing at +1 and -6 volts'
hJi";iË;; Z#/o for input pulses of ? nsec risetime'

dôitiit-Ëtter than o.ài"t"t; c over 200 c to 600 c operating range.

fft::lri.] llô ru tp - 1 volt + 5%;.front'panel screwdriver adiustable'

rhreshotd monitor di";; i;;aù;inal iô:r ratio of monitor voltase to

actual voltage + 5,o/o'

Hysteresis: tYPical 6 mV'

One Lemo'type connector on front panel' 50 O+ 2o/o'lriggers all enabled

channels.
Ëàâ"iiËt ulM'level direct'coupled signal (> -600 mV)'

tvtinimum width: 3 nsec'
Maximum rate:200 MHz'

One Lemo'type front'panel connector' 50 Q t2o/o' permits simultaneous

fast inhibitins ot arr'i[il;Ë;';ôrËé rir,rr't"vel sisnal (> -600 mv)'

"til:iii#3i:Înput sisnal bY applolil,n-1lelv 3'5 nsec and-overlap its leadins

edqe in update mooé Ër ôvàitai'comptete ii put signat in Burst Guard mode'

Minimum duration: 4 nsec'

3: 0 mA quiescently, -50 mA t6 mA during output; -800 mV intothree 500

iôàOt. Amplitude-limited to - 1'2 V'

Duration, 4 nsec to iô *".. 100 nsec output duration possible with the

restriction tnat inpuiànàïutput pulse wi'dth cannot be equal'

riiéàiit.t and falitimes less than 2 nsec'

wiol-n ttuoility better than 0'2%/0 C max'

1, - 16 mA = 
2 mA quiescently' 0 mA.during output' Duration' risetimes'

failtimes, ano *iitl'!i"Ëiiiiï'LÉààiiiËâiiôËt âi" identical to those of

negative outPuts.

200 MHz.
Typical, 4 nsec'
S00psecforinputamplitudestrom2timesto20timesoverthreshold.
<12 nsec.
<14 nsec.
None; one and only one output pulse is produced for each input pulse

;;;;àË ôt inpui pulse amplitu-de and duration'

A f ront-panel switch enables ihe Burst Guard operation for all channels'

+6 V
-6V
-12V
+24Y
-24 v

40 mA
1.9 A
150 mA
40 mA
25 mA
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I NTRODUCT I ON

The LeCroy NIM Model- 4608
err'1.. i,rt its fitrId.

Iis an octal discriminal,or representing Lhe state of the
I

Its featurc::,.: Lnclude indeed all the experience gained j-n the field up to now"

The mosi: iuq'ri;r--i-anL improvements are a highr:r max. working frequency, a better
slewing time, a general veto and a general test input.

The higl"r density is made possible through extensive use of hybrid circuits.
Except for few external conrponents, a discriminator channel is cotrtained in a

---;ingle hybr:id, called LD4OI. The use of hybrid circuiLs is dictrr.t-.:rl by Lhe so-
phisticated technigue needecl for a 2OO MHz discriminator. The tesL and cali-
bration procedures being quite sophistic;r.ted, this manua1- will noL conLain a
test and calibration section. We recommend the customer Lo contac'L Lhe nearest
LRS sal.es agent, aûy tirne a problem is encountered in the use of the 4608
discritrr.i.rrcrLor.

lp*Ç,nçy
European Products Division
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INPUT CHARACTERI STICS

Threshold Range
The threshol-d range of the 4608 octal discriminator is -3O mV to -1 V. Each
channe,I is setLable by a front-panel, 15 turns potentiomÉlt-.er. In the above
range/the adiusLmenL is uniform and does not present an)i disconLinuity nor
changes in sensj-biliLy.

The low minimum thresl,'., ld of the 4608 rnakes it possible to use lower gain photo-
multipliers, lower hj,-lir volt-age in the phototubes, and Lo drive PM signals over
longer cable lengths 1-han woulh b* possible with higher thresholds. In addition,
the -low minimum threshold pn.*it-s back-termj-natj-on at the photomultiplier Lo
absorb reflectj-ons and high anlpJ.itude npise. (In this case, the PM drives 25
ohms, the Lube currenti-s sharèd, ;rnd the;unp.Litude is lr.,i if that of the unLer-
minaLed sys l-em. )

Threshold Uncertainty: lrihile most people considerLhe threshold c.rf a discrimi-
nator to be thal- valuer which j-s written on a daLa sheet or deLermined by a front-
panel setting, in rea-Lit-y t"he actual value not only varies from channel to channel,
but can be a st.rong funct-,ion of ol,her envj-ronmentaf conditions. The externeil
factors with the strongest- effect upon the threshold value are the tempertrture
coefficient of threshold and l-lie power supply coefficient of threshotd. Cornbi-ning
these, the aci-ua1 t-hreshold va.lue V,' is given by:

Vg:'T'lrresh<-:l.d accor:ding to l.r'out"-panel control setting + flç
ol L',t' t t.ernperaLure coeffj-cienb X ternperature char-rge from
c..r l..r.br"rtion ternperaLutîe + supply coef f icient X voll-age
clranqe from nominal supply volt-age.

In the case of 46()8 l-he ilêâsur€:rl L-lJ-fset value is 0.6 mV; t-he supply coefficient
comes out t-o be 3 nrV,/Volt and tlre temperature coefficienL O.65 mV/Co.
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Treshold calibration
A front panel test. pr-;i.rrt alLows a l-O:l monitor of the threshoLd. That is the dc
value,read on the tesi- point, is liroport-ional to the actual threshold value.
'Ihe proportionality is;r1L over l,iir- l-lire,:shold range, within +5ea. The ouLput
impeilancé of tl-re test pc;'.irib- is fO i: i.: /so a high impedance digit-al voltmeter should
be used.

4608 Thrt:s;hold IlysLetîesi:j
The 4608 discriminator hysteresis is built into the front eri,i, sr.rch that every
threshol.cl crossing wiII not i-rigger the discriminator unless L-.he previous signal
has returned to bel.ow approximatbly -24 mV for .: threshold set.ting of -3O mV. This
avoids ruultiple pulsing due Lo fine structure, riding on a flat-topped pulse,
that. may bring the puJ-se above ând below ithreshold. Note Lhe examples bel-ow.

- 15mV "e 30n Sec+ - 15mV

-30mV
- 30 rn V

INPUT PULSE
( exampte A )

!o-l0nS- *1

IN P U'T PULSË
(exomple B )

lrt llxamplet A, 1-he prtlsr: shaper varr.Lalions of thc lnput pulse wil] not::etrj-gger
the-: discriniitt.et-or even thour;li i-lrey cjross the tltr:esholcl level at a time exceedilg
the DPR of t.lrt: urril. l.It Exarnple B, since t.he inpuL signal does go back tlrough
-24 niV and ttron onr:e arla.irt rises to exceecl the -3O ntV thresho,Lcl 1evel, bvro dis-
crltttinaLr:.r'oul.puhs,: wr,rulil resul1.. Since LeCroy clise;r:i4in4tors; Lr.t''.t,) ûlost oft-e1 used
wit-lt prltotonrul.i:i1>l.ir":i:s .urcl p.i.ii*'i{-ir;: scj-ntil-.1-atcrr$,._a.rrcf sj.trt.:t:: l-he q:itaracl:erIs.hic
pulses rout- of ttris t-ype of clel.ect-c)]rr .1ro Lypicalty smooLh t-Ltr eacrh irrdivlclual
evenb, muJ. liple oui;pul-:; sltorrld only occur when they represent nrult-ip1e eveirLs"

-15 ïrV lvlini-nrum l_ By sper:ia1. recluest and at added cosL, LeCroy
can provide Lh<:4(:;OB Disci:i.minat.or: r,vlth i-L-s mininruin thresholcl set at, -I5 mV in-
st,eacl of -fO nrV. F:xtrefflo care must l:e Lakern in t.he:,.i,rc oI. l_her;e modified units.
iL'het irfst-<.:r'esi_.: l_eve.1. (ct-:scr:j.l:rr,rr1 above) j.s onJ.y li mV for t_1re -15 mV unit, srichthai- any ilr1..rr.rt: pulsc with v.u..i.aLions exceedj_r,rg 5 mV may cause Lire cl.i_scrimj.riat_or
to recrigqer. care shoul.ci be taken to avoid any suall Dc offset. rt is actually
recolnmendcd l-hat AC coupling be used if the input rates are low enouqh to ,permlt
it' Special care must be taken regarding ground loops which would resuft in
50/60 cycles t.hreshold ser-rsitivity morlulatj-on.

'llr rc:sho.ld Op [-ic.ri i

t*Ç.nçv
European Products Division
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Inpu L l{ef lect.ions : I npuL reflecLions probably account for the majori_Ly of muttiple-
puls,ii-ng pr:oblems encountered in an experiment. As discriminator thresholds have
become lower, the atnount of reflecLed signal required to retriEger the unit has
decreased accorclingly. Unless the percentage of input reflections is reduced. along
with the mininium threshold value, the experiment.er finds himself irr the situation
wll,'r+ mûltipte-pulslng negaLes Lhe usefulness of lower threshold. The inpl.rt. re-
flecLions of a discriminator effectively determine the allowable dynamic rnnge of
event or noise inpul signals.

On the experi-merri,al. floor, a limited dynamic range may inean that mj-nj-mum threshol-d
values will have Lo I-,,: set hj.ghçr to prevent multj-ple-putsiiig on nolse or large
(shower)event siclnals. ln aclclit--ion, hJgh input r:eflections also fimit the ability
of a discrj-minatoi: i:-o be used !p res
gladed by lonq cables. ';

tandardize loqic siqnals which have been de-

The Model 4608 pr:esenLs <4% reflect.j-ons for inpr.rt pulses of 2 nsec. risetime.

f npr.Lt Protection: The inputs of 4608 Discrimj-nator are protected to 5 A for
O.5 psec., clarnping at -t-l and -6 volts.

The DC protection ls limit-ed by the O.25 watt dissipatj-on fimit of the input
resisL.or, which can Lrt: rissumed to offer protectiorr ageiinst DC signals -Less tiran
5 vol-ts

I nput clr,a r se _"yqr_ltgel1tlg L.1-l
Alike;i-l l discriminators, the 4608 nc,,,i^{s a minimum input charge above threshold
to trigger. As a restr-l.t, the discrirrrinat.or threshold is input pulse width de*
pendenL, and this eflect will l:e more apparent for smaller input pulse widths.
The foll-owing fiqure :;ltows a tvpical bhreshold behaviour as function of the input
pulse width, :t{,t-L.wQ values of Lhe nomir}al threshold. Tire pulse widths given have
been measured at. thr: rrorni-nal l_liresltol-d value.

l*Ç.nçy
Eu ropean Prod ucts Division
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Input charqe under Threshold:
Similarly to the minimum charge needed above threshold, a minimum charge
has i-o flow back from.hJie input between two pulses, to make the discrimi_
naLor retri-ggerable. 'r'he situation is depicted in figure below.

a/

I

t t
I

>l

I

I

I

li

h efesls
h

o _--l ..-.uS{1'q'a_t hreshold

b.
forword threstrold

ortionol r erlf c r {t

0r n the turn sn c É

If the turn-ofi'charge is not. above the minimum value, the cliscr:iminator will- see
the input pulses as thcy wei:e .r single puLse.

Of courser one should be aware of t.his effect especially at; high frequency and
make sure l-lt,.rL tltc: volta,ge, be:twe<.:n two pulses; is really going to zero or even
to positive va"Lues;. A pirlsr: cli.prpinq wj.b.i: a deJ.ay l.ine, sirould htrve indec-:d, j.n
geneiral, an lmprovincj effecl-. Tlle following fiqure shows how Lhe hole l:etween
two pulses, represented by iL.s heighl h, typically behaves as funetion of the
distance t between t.he pulses themselves.

l#"Ç-rpy
European Products Division
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Test input:
A front paneJ- test input allows the unique feature to trigger all channels at once,
as soon as a NIM pulse is sent. This useful feàture allows complete test of the
module without i:emoving any input cable, and also permits the use of the 4608 as
a 24 fol-d negative fan-out and B-fold Complementary fan-out.
The test pulse will have on all channels the same effect as a çiimilar pulse on the
normal inputs. In particular the output width in burst guard mode, will be pro-
portional to the input width

l*Ç.rpy
Eu ropean Prod ucts Divlsio n
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Veto input:
A front panel input alfows vetoing
NIM pulse is applied.

//
't'

of all channels simuftaneously, when a negative

The action of the veto input can liowever be dj-fferent depending on the
mode of the unit (updating or burst guard), and on the static level of
input.
A complementary NIM signaL applied to the veto input, permits the 4608
as an B-channel st-r:obed coincidence.

The differt:nt possibilities to use the veto are in the fol-lowing:

to be used

operation
the veto

a) Updat.i,nq mode

fn the updating node, the leading edge of the input pulse triggers t-he discriminator
timing stage, and a veLo j-nput- is to be coincident and preceed the input. pulse
leading edge by 3. 5 ns to be operaLive.

b) Burst guard nrocle (time over threshold)

VJhen the ltursL guard section is on (see figur:e), an overlap coincidence between
the discriminator output and the veLo pulse is activated. A negative veto pulse of
width T' will veto the output cluring Lhis t j-rne. ff a puls:e wider than T is applierl
ai: the input, an ouLput will result due t-o the part of tlre pulse exceedi-ng T. An

efficienL veto s.hould overlap conrpletely the input pulses.

The same applies w-hen a conplementary NIM veto pulse is applied to gate the unit,
instead of veto -it. The gate pulse should completely overlap tlie input pulses. In
Lhis case the unit is working as.r strobed overlap coincidence.

veto

d iscriminqtor 0ut
ln

updctti ng

!

- 5,2 o1
burstguord

one
ot

[*Çrpv
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OUTPUT CHARACTËR 1 ST I CS

The 4608,provides three negative NIM oulputs and one compJ-ementary NIM output.
The negdtive outputs are bridged and al-f coming from the same differential type
current source, providing O mA statical-l-y and -48 mA dynamically, into three 50 fl
loads. The output pulse height, event within NIM specifications. can vary then,
depending from the number of outpul-s used, from -O.7 V to -l .2 V.

The out-puts present normally an overshoot which does not exceed the 15% of the
pulse amplitude. The risetime.rnh f-lltime are typically -< 2 nsec.

I

The single complenlent-ary output'.is actua[y the output from the collector of the
other lialf of Lhe differential pair supplying current Lo the fast negative timing
outpuL. It is a 50 f) output- with quiescent level- at -16 mA, and logical 1 at O mA

Rlsetime and other characteristics are similar to that of the negaLive outpuLs.

Output width

The output widtl'r, in st-andard updating n:r;,i1e, is continuously acljustable,
dependently for each channel, via front lrcr;icil potentiometers in range 4

40 nsec.

rn*
nsec to

Larger wiclths r Up to IOO ns;r:c, can be obtained with ar dif f erent trj-mrnincl of the
cir:cuit, which can be maclc r:n custonler request.-l-t must be stressed however t-hat

in the range 40 to IOO nsec. a nrodulal-ion of the outpul- width may occur if ttre
input and output widths w111 be equal. This modulation affectg mainly the trailing
edge ot-' t-he output which can be deteriorated or it can move in t.ime., The amount of
the width modulation is ( lo!à.

Oulput width stab j-liLy

The nraj-r-i contributions to output widt-l"i uncertainty are a_ function of ttre external
conclitions in a manrrer sirnilar to threshold uncerLainty, Vari,ations in both
temperatu.r:e a1d su;4;Jy vol.hêge côrn cause si.gniftcant changer; in output wicll'lr,

Width Lernpr:setlure coefflcielI hae beeln nteasuredif.o tte {O.25s,/oC* w}rlle thG vol'Lâgê
coefficiel-r1- is I.2e"/o. l- V.

The }ash one hai; i1 fact.r funny l:ehavioirr, kretter under-:;Lood orr Lhe graplr below.

[*Çr"çy
European Products Division
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UPDAT ING AND BURS'I GUARD OPERATION MODES

'I'he rnodule hrrs ai fronl paneJ- s;w:i.tch which al-lows to,chos;c irel-ween two por.;si.ble
opÊr'a I i,.rt, lrrilclt'r.;.

UpdaLing:
In upda[.ing rnode the output is extended if a second pulse comes in before the
first output relurns to zero, as long as the second pulsc.' arrives at a Lime laLer
than tlrr- doubl.c:-pulse r:esolut-inrr of the unit.'-fhus, Lhe secorrd pulse will be seen
by the front- rr:,ii even i-hough an oulpuL pu1.se is still preseni- from the fi::st:
signal, and tliat- second pulse will cause a new output to be generated and added
(in b-1me) to the port-ion of Lhe original output already occured.

Br-ri:st Gua::d:
In llursst Guarcl mode, Ltre outplrf" of the front end is ORecl with the convenÈj-onal
mode output. T'Trus, for input prrLses arriving at a raLe which exceeds the double-
pulse resolution of the uni.t, the discriminator output duration wiJ-l be equal to
the time interval bei-ween Lhe first leading edge threshold L-r.()ssing and the last
t,railing edge thresholcl recrosriing, or the preset outpuL widt-.h, whichever is
greater. Ttris feaLure is expeci.al,ly importanLin veto appl-ications, where it is
desired to keep the discriminator output on when the detector is being hit by
unwanted and unmeasurable high rates " A discriminator without BursL Guard would

[*Çr"çy
Eu ro pean Prod ucts Divi sion
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TIMING CHARACTERISTICS

Maximum raLe. Maximum rate capap

fact a dLscr imina t-or fr:eqriency be
mode, bursl- guaç
frequencies def

ility of 4608 is guaranteed at 2OO MHz. but in
haviour is more complj.cated than that.. Depending
d or up4ating, one can define indeed a certain
irring ranges of frequencies where different. be-

In updating mode orle can define Lhree typical- frequencies:
u = zos MHz, b = 22o MHz, c > 5OO MHz

For v < a the out-put will follow ldenticalJ,y the input-; so that Lhe same frequency

structure pt:cserr[ .lt tlle input wilf be reproduced at the output.

on the oPetaLl_or
number of t-YPical
haviours occ'T '

IN

For a < v < b, Lhe input stage is sf-ill capable of distinguish the input pulse,
while th.: i:utput st-aqe does not. The output will be Llien a long pulse of width as

long as the inPut burst duration

For v > b arrd at least up to 5ûû MHz even t-he input stage is no more able t.o

sjeparate the inpuL pulses andrthe inpuL burst will be taken as a single pulse. The

ouiput will be then a single pulse triggered by l-he first pulse in the bursi:.

Tn burst qtard mode only {itt*fraluency, d ! lBO MHz, is tire most critical.

For v < d Lhe discriminator will reproduce the input freqr.rency structure at Lhe

outFu t: .

F,()ï. V -, d arrcl .rF lc,u;i; trl) l.() 5O() Ml li.:, t.irc oul*g:itt tlitl be a sjrrglc pur J-se rrf, wici|fr
as l<.rng âs t.he irt;:t'rl- burst rlui:ÊrLJ'errr

URST

f<o o<Ù<b f>u

ù<a t>u

updoting mode

burst guord mode
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Doub.le-Pulse ResoLution: The speed of a discriminator is practically defined by
its double-pulse resolution or Lhe time between Lhe leading edges of the most:

closely spaced pulse pair for which the discriminator produces two distj-nct output
pulses; Although simple in concept, this specification can be misleading unless
the iripuL conditions are precisely defined and ambiguit-Les in performance are dis-
closed. One should indeed investigate the double pulse resolution as function of
the input amplitucle over threshold and of the input width. Tests on 4608 gave a

double puJ-se resoluLion which is never worse than 4 nsec.

Tracking Brror: The ability ofia discriminator to be used for precise timing
(coincidence or TOF) in an env j-ronment which encounLers narrôw pulse pair
separations is demonstrated by consiclerÊng the time shift (or tracking error)
introduc.:tl as the time interva'l between'successive inputs is reduced. In a experi-
ment, tracking error is equivalent to time dispersion as a function of input rate.
For many experiments, this can be critical, since it is often in high rate
situations that- the best tlming resolution is required.

Tests on 4608 gave a tracking error typically not in excess of 2OO psec.

Slewing

At less than maximum input rates which do not tax the double-pulse resolution of
Lhe discriminator, a class of cli,rt.rcteristics comes into play which defines the
fidelity of the discriminator output to the time information in the input signal.
The most important of Lhese, and the most difficult to stricLly define and to
meagtrre, is time slewing or wtrlk. This is variation in the input*to-output bime
delay of a cliscriminator with inpul ampJ-itude. The net measured sLewing yi.elded by
a discr:iminator has two components, one contr:ibuted by the discriminator itself
(inLrinsic slewing) and the oLher dependent upon Lhe j-nput risetime.

InLrinsic slewing might be defined as the slewing measurerl with a delta funcl-iotr
inpnt. Risietime*depenclent slewing arises from the fact'that the discrimj'nator
fires earlier on the leading edge of a large pulse of firtite risetitne than on onê

of snraller "rmplitude. For an extreme range of pulse heights, the maximuln contri-
butlon is equal to the 0 to lOo% r:isetime of the pulse.

WiLli most discrirninaLors, by far the largeljt: portion of tlie sl.ewj,ng occurs in the
arnplil-ude region just above thr:eshold, t.ltrt:shold being defined as the input arrnpli-
tude thaL produces 50!6 triggering. Slewinq specifications are frequentJ-y giverl
over an inpLit;rirr;r.LilLrcle rang€ from t-hreshold to a specified overload facbor (such

as IO X threshold).

l*Çr"çy
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t ime s lew ing
(n sec ) -V.in 20n sec

2

I

1

-\ -,.-_(rn 5 n sec

0 10 20 x over t hreshold

The picture:.ihc;ws I16w Lhe time slewing behaVeË, for two cliffr'r:ent input widthst
takllg as rerference in time the output- corresponding to the lnput 20 X over
thrc r.lro l d

PAC KAG I NG

The 4608 cliscriminator..' is packarged irl .a No. t NIM module with Lemo type
connect-ors.

POI^JER CONSUMPTION

The mr:clel 4608 requires corisiclerabl-y môre cui:rent than does any other LRS clls-
ct:i,nriirlbor, ,rnd that- because of the very hiqli working frequency. The curlîÊrrit

clraln upon the - 6 V supply is 1.9 A, tTre toLal power dlssl.paLion of the tnodule

is 15 W, so ii: is highl"y reconmended to use a NIM bin with higher di-ssipation
limits, or to take cai:e Lo carefuLly choose fow power modules for the remaining
slo.Ls in the bin, or to perhaps leave some NIM slots blank.
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Recommended Use of the NIlt{ Power Bins
Tt is highly recommended to keep any NIM bin àt as constant a temperature as
possible, using.air conditioning in Lhe traj-ler or experi.mental station and de-
finitely using fans to assure an air flow through all modules in every bin.
Elimination of large temperature variations removes the worry of temperaLure drift
effects upon modules of any manufacturer, and the forced air-flow is good insurance
against the potential failure of components in the modules due to excessive heating
for exLended periods of time. Despite the fact that. all componenLs are pre-aged
and burned-in béfore insertion,lnto LRS modules, and the modul-es themselves are
tentlterature cycled for days under power between initial test and final test, it
is recommended to avoid subjec,ting any modules to ad.verse operating conditions
if it. could be avoicled. i ',

l*Çr"çy
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