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® Full Scale Ranges from 100 nsec
to 167 msec

® |SB from 30 psec to 2.56 psec

B Single and Multiple hput
Digitizers

CONFIGURATIONS
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Tel: [914] 57538013 Fax: [@14] 5723-5934

TECHNICAL DATA
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LeCroy

2228AHIGH PRECISION TIME-TO-DIGITAL CONVERTER
2229 HIGH PRECISION TDC, ECL INPUTS

4204 MULTISOURCE TDC, SINGLE CHANNEL

4208 MULTIHIT TDC, WIDE RANGE

B Single Hit Multihitand
Multisource Devices

® No (Real Time) or Yery Low
Conversion Time

B NM, TTL and ECL Signal Level
Compatiility

LeCroy tirne dgitizers offer precize, fastrmeasurements of ime

intervals in a large wariety ofindustial, govemmentlaboratory

and university research environments. Sdpplicaion s for Le Croy

tirne digitizers include tirm e of-fligh t = pectroscopy, particle bearn
FL EHIBLE accelerator monitoring, Muon Spin Botation rmeasurements, laser
induced chemical studies and digitl signal analysis.

Fm PHECISE Electronic irme interval measuremnentinvolves digitizing the ime

b=tween two or more pulses. The irst polze is uzually called

MEASUHEMEMS START and the latter called ST OP. For rany dewvices a single
COb Ot input is used, against which IMDIVIDUSL inputs are
tirned. Cther configurations may also be ernployed. & MULTIHIT
digizer accepts a COMMOMN input, hen dgtizes several INDI-
VI UAL palses which arfive on he zame cable. & second
varaion is caled MULTISOURCE, where many inpats are
present but only the irstto amrive i= digitized.

Europsan Headquarters: Genewva, Swittedand
Tel: [41] 22 7192223 Fax: [¢41] 22 719.2220
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FUNCTIONAL DESCRIPTION

22284, 2229, 4204, 4208

Model 222848 and Model 2229
Octal Time Digitizers

The LeCroy Models 22288 and 2228 are Oetal Time
Cigitizers packagedin single-width CAMMA S modules.
Intemally, the 22228 and 2229 are identical. They differ
only in hatthe 2280 accepts MM lews in puts while
the Z229 requires com dementary ECL [Emiter
Coupled Logic] logic lewvels.

The Models 22288 and 2229 have sightinde pendent
channels, each of which measures the tirne fom the
lzading edge ofa common START pulse to the leading
edge ofits indwvidual ST OF pulze, Each channsl
disregards any 5T OF pulzes received before a START
signal and will acceptonly one STOP for every START.

Conversion begins upon receiptof he START signal
and proceeds unil one ofthe fdlowing: a STOP signal
iz received; the cycle iz Bminated by the apdication
ofa front panel CLEAR signal; or he digitizer reaches
full scale.

The 22288 or 2229 conwverts the measured tinme
intervals into 11-bit dgtal nurmbers using a 20 MHz
intemal clock for a full-zcale digitizing tirme of 100 psec,
Fear- pane control of full 2cale and conversion slops
pemnits dgitizaion © & wer bitz and corres pondin gy
shorter conwersion time if desired. The conwersion
clock is startedin phase with the TDC startsignal 1o
azzure synchronization and iminate the inaccuracy
introduced by the free-running oscillators in conwen-
tional designs. & Cobds G Lok [Look- &t ke, if
enabed, is generated atthe end of the conwversion
interval to signal readaut.

Three switch -selectaHe full-zcal e tirne ranges, 100,
200 and 900 nses, are digitized to 25% of 11 bts
[242 counts] and prowvide 50, 100 and 250 peec
rezclutions respectively. Longer tirme ranges [up o
10 p=es] may be povided on requestatslight
expense of st bility and accuracy,

Cn-line testing i= facilita®ed by either a front-pans
COMB Ot ST OP input o by a CHMA S cormmand.
A zignal atthe SOMMON ST OP inputgenerates
gimultaneou s sops for each channe, pemniting
accurate testing of the rmodule.

Excesszive system dead tirne due to flse starts may
b= dirina®ed through use of the FAST CLEAR inpat.
Accepting MM lewel signals, this in put allows the
digizer to be clearsd at any pointin its conwersion
cycle without the necessity for Coho G operations.

Modeal 4204
kulti-source, Time Interval Meter

The Model 4204 Tirme Interval Meter is a general
pUrpose time measuremen tinstrurnent designed for
rezearch andindustnal monionng a pdications requir-

ing fast encoding or conversion tirnes, high precision,
and long tirne ranges.

In les= fian a microsecond, hie 4204 encodes the
rmeazured tirne inEerval ino a 32 Bt word. By selecting
the required resclution [down 1o 156.2 peec], a specific
subkeetof24 bits of e damword may be read. Seweral
overflow options are included and both the designaed
cverflow and an owverall data offsetcan be set via

o hAeZ contral

an exemally conroled et routing systern pemits
the acquisition of data in a tirme-resolwed enwvironment.
The acquired data may b= accurnulated with 2 prepgo
grarnmed offsetand tien shified by a fimed armount
each tirne the extemally riggered router is palsed. &
total of 256 tirne slices may B2 accurmulated.

The 4204 may accep u pto 16 d fferent sources of
STOP [or START] to make one fme interval measure-
rment. The 16 sources are OF'd togeth er inside the
module and an OF fron t-pan el outputis povided. This
COR outpitray beused to STOP [or START) the
digizer. The pattern of the sources mowiding the
STOR jor START] within a given time window is stored
in he 4204 and is CAMMS readable. When more han
one source iz present within the irne window, an
overflow ray be generaed to reset he unit Anally,
the channe number of the acive in patmay drive the
router, pemiting the acquisiion ofseparate spectra
for each input. This insrurmentizs widely uzedin huon
Spn Bokton experiments.

The 1 MHz data through pat rate may be achiewved,
ewven without a fastdata acquizidon system, viaa
LeCroy Histogramming Mermorny hodule [hodsl 2585
thatean be conneced via a front-panel au sbliany bus.
The histograrnring memonies may firen b2 read cutat
lower speeds via CAHMAC or through fie LeCroy Model
89014, GPIE [IEEE 428] Interface. Dafw loaded into
the histograrnming rmemory units retain all the abowe
features including prograrnm able offset and router.

Mod el 4208
Wide Range, Octal Time Digitizer

The LeCroy Model 42082 Tirne Cigitizer is designed
to cowver a pplications where time rmeasurements must
b= perfomned in real tirne, and which require wide
dynarmic range with high resdution.

The 4202 has eightindependent channels, each
ane reasures the tirme fom the leading edge ofa
CGOhdbAd O input to the leading edge of its IMDIWID U AL

input pulse,

Cue to the design, Gommeon Start Inpat Mode as
well az Common Sopinput bode can be uzed. The
digizer will encode input pulzes mecedng the
Ot Ot input a5 negative tirnes andin put pulses
amving after the COMMON input as posidve times.
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2228A, 2229, 4204, 4208

The 4208 alsormay opsrate as a single inpat, 2-hit tinme
digitizer. I this srap-selectade mode, all eightinpats
are cascaded. &= each inputis hit,itenables the next
one. The unitalso ray b2 configured az a dual in put 4
hit 4rne dgitizer, a quad dou Be-hittirne digitizer, or
seweral other com Bnations of multhit.

The 4202 conwerts the measured tirme intervals into a
23 btdigital word plus a 244 =ign bit. The sign bt
indica®s whether or not he SOMMOMNiInpIt has
preceded or fdlowed the [MDIYIDUAL inpat. This
comesponds to a dynamic range of 8.2 meec [which
can be expanded with an extemal clock and a pprop ate
logic: circuits] . See LeCroy & pplication Mote &R-4002.

SPECIFICATIONS

The module is equipped with 2 high =& bility crystal-
contraled 125 MH: clock. The 1 nsec resclution is
achieved by digital interpolation between two clock
pulzes. Dead time afer an event has occumed iz
negligible and data readoutcan occur innmediaEely afer
the ewent. n extemal clock inputis povided to pemit
synchronous operation of seweral modules with an
external 125 MHz tirne baze.

Mote that two other TDGs are awvailable from LeCroy,
The firstis fe Model 2277, 18-channe multhitand the
oheriz the Model 42008, 16-channel ADC in com Bna-
tion with a fme-to-charge converter [Model 2420 ar
42032). Hease sea zeparate data sheet for details.

Model 22284 and 2229
2228 INPUTS

Stop Inputs: 8, one per channel, 50 qimpedance;
Lem o type connesors; direct-cou ded; inputamplivde
=-450 mY; ineffectve unless peceded by a "Start"
input. Can be cascaded by faciory modification for
raultihit operation.

Common Start Input: One, comron 1o al channels,
80 qim pedance; Lemno-type connector; in put anpli-
tde =-450rm Y.

Common Stop Input: One, common o all channels,
50 qim pedance; Lemo-type connector; in puat ampli-
tude =-450mY; funcions identical toindividual "Stop
Inputs"abowe; uzed for on-line testing.

Fast Clear: Cneinpat, common tooall channels;
Lem o type connesor; 50 qim pedance; -450 m W or
greater clears; minirnurn duration S0 nsec. Requires
14 psecafter st ofclear signal o setle to 1 £1
counts. [Howewer, if heunitis always cleared ata
fimed time before each start, it will zetle to a constant
offzet with a small uncertainty, effectvely pemiting
fastreset imes on the order of 800 nsec )

2229 INPUTS

Stop Inputs: 8, usinga 2 x8 pin connector [akes
wit LeCroy 4032717076 or 3 24528016 or equiva-
lentl; acce pis differental ECLinputlewels; 110 qinpat
i pedance @n-to- pin; direct coo pled; inpats ignored
unless preceded by a "Start" in pat.

Common Start Input: One, common o all channels,
usinga gn pair on the control group, 2 x 8 pin connec-
tor [mates with Le Croy 403211016 or 3k 3452-6016
or equivalent] ; acce pis differential ECGLinput lewels;
112 qinpatimpedance pin-to- ping; direct-cou ded;
Sn=ec minirmurn width.

Common Stop Input: One, common toall channels,
in put charactersics identical © CGommon Start
Funcions identical o the individual "Stop nputs"
abowe, used for on-line tesing.

FastClea: Cneinpat, comrmmon o al channels; inpat
characten stics identical to Common Stop except

S0 n=ze: minirmur widh . Fegquires 1.4 psec after start
of zlear zignal to setle 1o 1 £1 count . [Howewer, ifthe
unitiz always cleared at a fined tirne before each start,
it will zetle toa constant offzet with & small uncer-
tainty, effectively permitting fastreset tirnes on the
order of 500 nsec.)

22280 AND 2229 GENERAL

Full Scale Time FRange: 11-bit Bnany outpotcome-
sponds & 100, 200, apd 500 nsec norminal, swit:h-
selectable [wit longestrange field-adustable upto
1p=ec). Larger full scales possible by factory option
upto 10 psec [specify MOD200 for 1,2, &5 psec full
scale]. Shorter range of G0 nsec izavailable az a
facory opion [2229M00]. Both the full scale walue and
conwersion slope are rear-pan el adjustable, pemnitting
fas©r conwversion atthe expensze of range.

Imtegral Mondinearity: <+2 counts (20 nsec to full
scale].

Differentid Mondinsarity: Channd widhs vany by
= 210% [10n=e: to Ll scale]; = £20% for long range
option .

Time Resolution: 90 ppec on 100 nsec range;

100 peec on 200 n=ec range; 250 peec on 500 nsec
range. htemal adjusiments allow 500 Eec resoluion
wiht 1psec full scale, & 0 pEec resoluion is awvailabe
as fctory option 2228400,

Temperature Coeflicient:; Typically [H0.02% of full
scale H0.01% of readng] per degree G

Bigitizng Time: Approsimately 100 psec for 11 bts;
rearpanel adusta ble for fewer Hts, shorter conwversion
tirne.

Feadout Time: Feadout may proceed at the fastest
rate permited by the CAMAC stmndard after digitizing
iz cormplete,

Test Functions: A&n internal startistop is generaed
wih approsrmately 20 of full zcale ime in res ponse
toan F[25) commmand. On-line testing and calibrations
can be done with common start and commmon stop

a bowe.
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22284, 2229, 4204, 4208

Data: The proper CAMAC functon and address
cormand gates the binary data of the selected
channel anto the R[] o R(11) (2% 10 2] dataway
bus lines. The full scale nurmbser of bits, and thus the
conwersion time, can be selected by a rear-panel pot
and test point. [Conwversion curve movided with unit.)
The cwverflow flagis always presented on R(12).
Jand LAM Suppression: 4 module receiving no
stopin puts will produce no Qresponse o LAk and
appears duning readout a5 an em py CHMAS slot,
thu = reducing readout tirne. & Sommmand Acce pied
response is stll generated. The Qand L&KM su ppess
features can be dsabled with side-panel switches.
Fazkaging: h conformnance with &AM &G standard
for nuclear modules. [ESOME Report EJR4 100 or
IEEE Feport#553.) BF zhiglded S ahA S #1 module.
Fower Fequirements: 25 md at +24 W, 140m & at
240 G000 md at +5 Y 500 ma at -5 Y.

rcdel 4204
INPUTS

hulti Source Input; 15 ina rear pand, 24- pin connec-

tor; acce plE complemnentary ECL pulzes, 100 qin pat
irn pedance; ECLne com patible; minirmurn pulze widh
10 nse: ; receives signals from 16 possible sources of
STOPS[or STARTS]. The leading edges of the inputs
occuring during hie gate tirne [GATENMEE] will be
registered. The channg nurmber of the firsthitis also
recorded. This channel will b= the one generating hie
tirne encoded into the TOE when the OF cutpatis
connected to the START or STOP input [see Below].
The channel number of the firsthit alzo directs the
internal router =0 the tirne data may be accumulatedin
separate histograrm s for each inputsource. If the router
increment [see description of CaM &S function F[17])
has been et to O, only one histogram is generated.
Start!Stop: Two paralleled Lemo-type connectors per
function, for cascading START ST OF pulses; high
inputim pedance (=50 kal, unusedin puts must b=
terminated; independentthreshold START and ST OF
in put, adjustable by front-panel potentometers, ina
range -1.5 W to+15 W, threshold precizsion £20mY;
two Font-panel test points allow a 10 x hreshold
rmonitor; minirmum pulse width 1 nsec. & side-pansl
swikth permits selection of differential drive ofthe
START andior the ST OF inputs. In this caze each of
the inpit connesors receives one pulse of the differen-

tial pair;inputin pedance 90 @ &% each inputto gound,

100 @ DG betwesn hie twoin puts; cormmon mode
swing £2.5 Y, fixed threshold £10m Y, suitabe for
complermentary ECL pulzes. & second side- panel
swikth selects az STAHRTISTOP sither the leading ar
trailing edges of hie input pulses.

Gate Start, Gate Stop, Clea, Reset, GatelIMGR:
Two parallded Lemo-ty pe connectors for each; high
input im pedance; acce pt posiiwve or negaive pulses,
in particular MM o TTL; threshad -0.4 Y for negative,
+14 VW for positive pulses.

Gate Start: Spplies 4 tirne window to the START
pul=e; a side-panel switch permits use of this inputas

a weto; minimum pualse widh is 10 nsec.

Gate Stop: Applies a time window to the STOP palze;
a side-panel switch permit use of this inputas a veto;
ruinirnurn pulse width iz 10 nsec.

Clear: 810 nsec minimmum width pulse, apdicable at
any tirne, permits the cleanng of only the last ewvent
either being processed or already processed; clear
tirne = 800 nsec.

Feset: Sets the rouer register to zero; in mult-sounce
rmode, clears the hit patem word, and clears only he
last eventeither being processed or already pocessed;
clear irne = 200 nsec minimurn pulse width 10 nsec.
Gate AMCR: hcorement e router register by a quantity
fiwed by the router increrent rediser; minirnuen pulse
width 10 nsec. When multi-source mode s used, acts
as he GATE for hie rear panel in puts; minirnurm pulse
width 15 nsec.

OUTPUTS

OR: Cne Lemo-type connector prodacing Bk lewel =
when temiinated in 50 o; povides the logcal OR of the
16 rear- pane muli-source input; must b= connected
to either STOP or START for multi-source operation .
The time jiter of e OF cutpatis less than 100 peec.
BUSY . Two paralleled Lemo-type connectors povide
either 22 m & Mk cutputs or 20 md TTL cutputs; side
panel switch selectable; the busy cutputechanges sate

as =oon as eithera ST &RT or ST OF input pulse amives,

and stays on untl the conversion is finished; 8 nsec
delay betwesn inputand busy signals. & front pand
BLSY LED monitor iz provided. & side-panel switch
perriits selection of the BUSY inerval to un from the
STAET [STOP] to e ST OF [START] time only.
Data Ready: Two paralleled Lemo-type connectors
provide either 22 m & MM outputs or 20m & TTL
outputs; side-panel switch selectable; the DAT 4
READY cutput changes sta® as soon as data is ready
to b= read; the DAT & READY is generated when both
the GATENMCH signal has ended and the conwersion
iz finished. & front-panel DATS& READY LED ronitor
iz provided.

TIME OWF: Two paralleled Lemo-type connectors
provide either 22 m & Mk outpots or 20m & TT L
outputs; side-panel switch selectable; the cwer flow
output generates a pulse when the ime has reached
the preset owverflow; alzo zetin mult- source mode
when rore than one inputhas occumed on rear-pansl
connector. [See F[17] descn plion |

GEMERAL

Time Range: 2167 msec maximum. Dedned by 32-H1t
codng; any subset may be read cut by a ppopi ate

b 4 command to rededine the maximurn irme rangs,

Circuit syrnretry relative to START and STOP fmes
perriits negative irme measurement .

Time Resolution: 1562 pee: minimun; 15 resolution
ranges controlled via CAMABC, LSE rangng fom
166 .2 peec b 2560 nse:,

Frecigion: o« =08 count for 185.2 peec rescution.
10% long-term = & bility.
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commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




