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TECHNICAL DATA

SYSTEM HVA4032A WITH LOCAL AND REMOTE CONTROL

B Upto 32 hdependent Channels per u Eﬂul}rigle Mainframe Daisy-Chain
on

ainframe
® 3afely Interlocks, Trips and Fault B Comprehensive Microprocessor
Reporting Control and Monitar

B Local or Remote Control

The HW40228 Systern is a rmodular, pograrmmabe, micropro-

cessor controlled, Hgh Waltage Power Systern for phoomu -
Fm plier and wire cham ber applications. Conrd and readback

for upto eight dug-in pods is provided by hie HWOE28

PHDTDMULTIPLIEH Mainfarne. Flug-in pods are availaHe for either polanty and

for systems requinng upto sither 3.3 5Y or 7 kY [Seres VI

AND WIRE CHAMBER Any combnation of sight pods may be used in & single main-

frame, and each kind of pod is autornatically iden tified by the

A PPLICATI DNS mainfame. Upto 32 individually controlled channels of high
woltage are housedin a singe mainframe, de pending u pon
the apgication. The mainfrarm es themselves are pogrammed
either locally with push-button convrols and an LED d=day, or
rerately. The later is done with a daisy-chained link ofupto
16 mainfames toeither a computer Bminal or 2 Sh G
interface for compoer control and fault re porting.
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FEATURES

HV4032A

o dular Constraction - All four types of plug-in
pods may beused simulwneously in 2 singe
rmainframe. Pods are easily and quickly in stal led
wia rear- pand access, without dismounting the
rmainframe or removal of access panels. &n intemal
dataway of fre HW0ZZ2 &M allows pods toidentify
themselues.

Continuous Memor y - Hgh woltage settings ars
stored in a battery backed-uprmemory, and can be
recalled on demand. The new 80136 SPU board
uses a replaceable lithium coin cell, which is located
adacent to the jurnper s ection in the fontright
comer of hie CGPU board, andis installed with the
"+" zideup This battery hasa life of 10 years and
thu= gwes continuous potection against power
failures. When the battery needs reacement,
rmemory will be lostifthe power is umed off.

Gigital Vaoltage Contraol - & 12-Ht ADS reads the
acyal autpat woltage and compares the result to the
demnand [Fogrammed] walue. Deviation s beywond
the control range indicate channel failures. Failures
resultin system shutdown and are reported on the
front pane and via any com pater interface.

Therma Protection - & tem peratine rmonitor on
the inemal power su pply shuts off the high waltage
in e ewvent of owerheaing. This can be the result
of e xges sive loadng, a clogged fan ilter, or high
ambient Brperaures.

CA MBS Programmability - 8l operaions hatcan
b= perfomned from e front panel are awvailabe
through the hodel 2132 CahiAc [IEEE-553)
Interface. Simple binary control words make
programming the HY40320/M easy. dunique
RESPOMEE feature may be enabed, indicaing
the com Hetion of each cormand.

Current LimitTrip - 8l 2.2 kY pod channels hawve
fimed cumentlimits. Seres Vilchannels are limited
separately in programmable 1p 8 stepE with

tE P + 5% ] accuracy. For Series VI pods only, a
cument i perowkar action is initated when surges
are deected. This protects aginstdeector
darnage from high woltage break down .

FUNCTIONAL DESCRIPTION

The HW4O32 & Systern consists of u pto eight pods

in each HWO22 & Wlainfrarne with movision for
remote aperation of all channels in up to 16 main-
frames. & singe LeCroy Model 2152 CAMAC [IEEE
553] Interface [Page 203 permits the contral by daisy-
chaining connections of the whde HY system [23.
gain adjustment of the photomultiplier by controlling
and reading the dynode chain valtage]. The system
provides a status output, or a remoe HIGH WoLT-
BGE O ind cator,

Each woltge channa employs a high-efficiency
swithing supply wit low ripple and a safe, low stored-
energy outpatstage. Channel output is controlled by a
rii croocessor in the mainframe which establishes
dernand setings, continuously rmeasunes the output
woltage [using a 12- Ht ADC], compares the output
wit the 12-bit pogrammed demand, and adusts the
output to maintain constant wol wge. Bny channs
which cannot b2 rought into requlation, either due to
overload or channd failure, iz shutdown and re ported
by the GPUto he user's data acquisition sysem.

Wolge un-upand un-down are performmed at safe
rates of 1 kY Eec for 2.3 kY channels and 2 kWEes for
Series Wlchannels. Seres VIl also allows for current-
limited un-up at less than 2 kWsec. Under current-
limited conditions, the wiltge nn-u pspeed is set by
the rate at which the load ca pacitance can be charged.

Series Wlhas special algonthms 1o avtornatical by allow
for fiz rmode.

The systemn is fail-zafe againstemonsous wiltage o
cumentlimitdernands which occurin day-to-day
programming. Series Wl provides for setting individual
hardwired waltage and cumentlimits, using rear- pans
terminals. This safeguardis in addfon to the main-
frarne Fontpanel wernier which sets the system
waltage limits. The wemier setting establishes the
riaximum demand volwge ofthe 32 kY pods and
set a Series Villimnit at twice this walue.

Murmerous safeguards and error checking subroutines
are included in the HWY40E22 4 micro program. The
rmemony stores all of fie systermn parameters [dermand
waltages for each channel, current limits for Series VI
channels, idle-down woltages for the syserm and the
rmainframe pod complemnent], andis safeguarded by
beatbery back-u p The replaceabe lihium cell guards
againstmemnory loss due to power failures for years.
Esten sive self- checking is ermbedded in critical
datawords to as=sure remony inegrity.

Bl pod woltages are programmab e, and Seres Wil
pods are also prograrmabe for current limit, with
separate setings for each channelin 1 p b steps.
Each Series Wil pod also has a fs=t current fnp circuit,
zensifwe to cumentsurges . Al pods iden tify hem-
zelves to e GPUand may therefore be randomly
Pacedin the mainframe, witiout restiction. Placing
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HV4032A

ane o more Series VIl pods in a mainframe activates
special firmware © perfomn cumentlimitand current
rnonitor functions on hose stations containing Senes
Wilchannels.

Series Wl supdies include innowvaive load proecton
features. An exrermely fst current surge detector
allaws each channel o initiate a ip sequence as soon
a=a faultis detected. Power su pdy outputis stopped
wihin 91 psec of the sensing of e fault This Tip
feature iz the first stepin helcad protection sequence
of Seres W To fully potect the cham ber, the energy
stored in the HW caHe and Seres YW outpot filter

ca pacitor must be dissipated. Itis shuned to ground
and discharged with a response ime of typically less
than 1 msec. SpHicaion of this crow bar protection is
a firstfrom LeCroy. Sny and all Series YWl channels
[upto 16]) can be ganged for common HY 1 pto
prevent the potentally dangerous vo wge i balances
which can result from the shutdown of only one
channel. When configured as a daisy chain, the

less than 20 mses [full load). Losal PAMIG OFFis
accommodated via a lange illuminated front- panel
swith. &M IMT ERLOCK [BRC) connestor can be
daizy-chained to other mainframes in the HY system .
The tripis reporedin SOk or TTY mode opera-
tions.

Full digital contrd for all incions is povided locally
wia Font-panel posh-bothon and provided remotely via
compater or TTY. Front pand decimal displays identify
the channel addressed for conrd, as well as the value
of the pararmeter thati=s inserted. Channea num bers

0 through 31 identify 2 woltage channel. For 7 EYW

=u pplies, e odd num bered channels are omited, and
a ""register is added o indicate cument setings.
Thus, wit 7% podsin locations 1and 2, and 3.3k
pds in the remaining locaion s, e active channel
nurn ber would be 0,0, 2, 22, 4, 4c, 6, G, 3,9 ..
Cemand voltage for the selected channel is setvia
each of the Channel O through 31 registers (e acept
those registers assigned a curent demand value, as

channel initiating the ripreports its action to the user. justdescribed] . Preset registers have addresses which —
are larger than 31 and contain settings for grou e of %
For the unexpected, the HWOE2 & alzo includes a channels. Groups can be set toa common value I
F&MIC OFF, allowing all channels © be shut down in defined by these regsers for systemn inifalization . This Ly}
paralld lcad feature is active only when e HY is off. m
(]
)
Address 33 33 kY Preset Register Sets all 3.3 kY pods [negaive and positive] toa commmon G
walue. This is useful for system inidalization. All channels can QU
startoutata common value and then be immed individually -]
as required. Resolution is £1 Y, with 2 channel-o-channe 1
accuracy of£[0.1% + 1.5 V). See exam de below. §
Address 70 Series W Preset Stz all 7 EYW pods [negative and positive] D a common walue. E
Fegister Fesolution is 2 W, with a channe -t channel accuracy of
0% +3 M.
Address 70C Series VI Current Prezets the current limit of all Seres Wil pods. Seting is made
Freset Regser in TpAstepe, wit an accuracy of £[5% + Sp o).
Address 43 332k Idle-Dawn Setz the idle down woltage for all 3.3 kYW chann el s to his idle-
Fegister down walue.
Address 47 Series VI Idle-Down Sets the idle down woltage for all Series VIl pods. Itfonctions
Fegister exactly as regster 43, permitting all Seres Wil supplies to hawve
their own commnon idle-down register.
Address 99 Ciagnostc Regser Lked for calibraion and diagnosis, using procedures
described in the rmanual.
Address 33
3.3 KV Preset Register

Talie I- Fressr Fagiaies wih Adrexaes 800 Fuimin
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FRONT-PANEL FEATURES

HV4032A

STATUS OUTPUT

b Font-pand Lemo cutputindicaes HY
presentat rear connectors. This ray be used for per-
zonne safety interlocks or as an inds pendent ind cator.

2 PROGRAMMED RUN-UP RUN-DOWH

&n HY turn-on command initiates a pro-
grammable ram pup and down of all channels. Typically
the ramp rae is a safe 1k Wsec for 3.3 kY supdies and
2 hiWizes for 7HY su pplies. & tarn- off command ramps
down similady. Series Wil supdies [pods] also permit
programmed cument-limited nin-u p ower the range of 10
1o G000 p &, determined by hie load ca pacitance, &, and
the current limiti, [dvidt=ilZ].

3 ZERO (D)RESTORE R)

harmentry push-buttons. Depressing ZERS
[£] loads demand wolge ofa selected channel intoa
buffer, then loads a zerointo fie demand woltage regis-
ter. & slow woltage man-down to = 100 W [noload;
=20 pd for personnel safety] is initated for the s=lected
channel. Depmessing REST ORE [F] inita®es slow nn-
upofa selected channel previocusly ZERC,ifHY is
Ok Betive anby in LSS AL rode.

4 rocaLrEmOTE

Front-pans slide switch selects LOCAL or
REMCTE control of rnain frame. In REMOTE coniral,
the unit autorn aticall y distinguishes betwesn 45
characters from a TT % and Bnarny words fom he
hodel 2132 GO &S hterface . TTY operation may nin
ateither 110 or 200 baud; 20186 CPLU boards allow
taud rates of 110, 200, and 2400, as set by a user-
zelecedintemal plug. [Factory set at 300 baud.]

MAMFRAME ADDRESS

Each mainfame rmay b= assigned an
address between 1and 15. This permits unambiguous
addressing ofmainfrarmes thatare daisy chained
togetier for remnate contrdl . Special shorthand allows
the addres=ing to be shipped after hie firstreference.

6 VOLTAGE LT

Front-pane hardware waltage limit for all
channels. The clamp pointfor 7 kY [Senes VI chan-
nels is twice that of e 3.3 kY channels. When a
dernand woltage exceeds the limit, the GPU detectz a
failure, zeros the channe , and reports the shutdown .
Series Wl pods hawve arearpanel cument and vadge
clarnp for each channel.

7 INTELLIGE MT OM/AOFF

Upon loss of &C power, hie SMICFF switch
position is soredin memony, as is a self-test pattern.
When &% power is restored, the sl &5t pattemn is
checked for integrity. & successful self-test pattem
chechk ensures inegrty of stored dermand waltages and
swith setings . If shutdown was by user swith-off, the
hodel HYW4032 8kl stands by, Ifshutdown resulted
from a power &ilure at a time when the HY wazon,a
controlled woltage nun-up is execued unless Seres W
pods are present. If any stations hawve 7k pods, the
systern stands by,

8 INTELLIGENT DAISY CHAIN

Up o 16 mainfrarmes may be linked
togetier with Senal Transmit, Fecsi ve, and Contnol
buz lines. dnideniier line allows hie sysem to differ-
entiate between CAMAT and TTY modes. This allows
8= eoding for TTY operation and binany coding for
GO CG contrdl,

CHAMMEL DISPLAY

LED display showing the chann e selected
comes ponds 1o the YWoltage [or cument for Series Wil
pods] output or demand setting shown in the WOLT-
BiSE dis play.

1 o VOLTAGE (VACHAMMEL (C)

hormentary push-bottons enable a WOLT-
AGE or a GHARMRMEL to be changed by INGREASE or
DECREASE switches. When YWis depressed, the
dernand woltage of the selected channel is dis played.
When W is released, the measured outputis displayed.
Bitive only in Lok Lmode, YWisalso used to set
cumrentlimit for 7 kY pods.
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1 1 INCREASE {1 WDECREASE (|} 1 3 INTERLOCK

hdomen&ry push-butons increase & Fontpans BHC inpotacceps TTL
[decrease] channel num ber if SHARRMEL pash-botton lewel s, riggering a panic off. Inemal jumper allows
iz depressed simultaneously; or increase [decrease) user aszignment of logic lewels, allowing the inpt o
woltage [or cumrent for Series VIl pods] of selected actas a fail-safe interlock or a remoE panic off.

channel if WOLTAGE push- bution i also depressed.
Intemal software prohiBE setings in excess of pod
design .

1 WOLTAGE DISPLAY

LEL display showing the measured ocutpat
woltage or, when the W button is depressed, hie
dermand woltage. The left most digit d=s Hays a "&"
when an output current is disdawed [Seres VI pods
only] insEad ofa wiltage.
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SPECIFICATIONS

HV4032A

GEMERAL

FodsManfrane: Boht.

NG onnectors (1 and J2); Two muld-pin connec-
tors, with front- panel retainers, provide daisy chain
capablity. Awe wire pairsinterconnect the modules.
Two pairs are 20 md current loops [(ransmit and
receive], two pairs are used for bus contrd and one
pair maes with LeCroy hodel HW CK-14 . Difiereniates
between COHMAC and TTY remoe opsration.
Packaging: 12"rack-rmountchassis, 17"« 22 W' x
5 %k". Side- panel slides facilitate intemal access.
Woltage Required: 100- 130 Y%, 60 Hz, or 205 -
280 W, 50 He (=750 W atfull load). Selected by rear
pan el switch.

Waximum Cotput: 208 W - all channels.
Cperating Temperature: 5 to 40°C,

Woltage Regulation: 0.05% line; £0.5 Wload.
Commaon Yoltage Limit: Mainframe Font Pane
Contral. 33 kY pods: Ymeabout [[374 5 5]+ 2] EY.
Series Wl pods: Yma [[522 x5 + 98] kW,

HY Cutput CGonnector: SHY [Mote 1).

Ambient Homidity 0- 9% relative humidity.

HIGH VOLTAGE PLUGHAN POD S
Series VIl Safety

Current Surge Detector: Cne per channel.
Fespond:s tocument surges of 2 50p b and a rise fme
= 25 psec. Iniiates fastcument ripand output crow-
bar.

Fast Current Trip: Shu s down su pply with S0 psec
of surge detector output Residual enengy remains on
output filter capacitance and cable until output crowkar
is activated. Up o 32 channels may b2 ganged wia
rear-panel connector, current ip by any one canses
all to frip.

Cutput Crowbar: Discharges cutput ilter capaci-
tance and cabde ca pacitance by a ¢lam ptoground
through S0k .

Crowbar Fegponss Time: Typeally <2 msec.
ianual Woltage Limit: Cne wolmge pogramma ble
rear-panel node per channd . Inemally connected to
+15 Wia 56k Q 5% resistor. Wma = 0.5 Yeose bW
[Mote 2],

hiarual Current Limit: Cne woltage-prograrmabe
rear-panel node per channd . Inemally connected to
+15 Wwia 4.3 ka5 resiztor. Ima =50 Yoeds p &
[Mote 2],

ORDERING IMFORMATION

For any configuration , including fewer than =ight pods,
arder the HW4032 & hainframe and u pto eight pods,
which may be mixedin any com Bnation of the four
rmodels shown in the HY port s=lection chart. Slthough
a rainfrare may hold eight pods, any number Fom
ane o eightmay beinstalled.

INTERFACE

Tointerface u pto 16 mainframes © the CAMOLS
contral systermn, order one hiodel 2132 GoMA S Iner-
face and the a ppropriate cabes as deseribed below,
Larger systern s require one addional hModel 2132
COHMAC Inerface for each 16 addtional mainframes.

HARDWIRED VOLTAGE AMD CURRENT LIMT
FIXTURE

hdodel HYW4032 A7 is an optional Hug-in board with
four rimpots used to set the wol wge and current limits
for tie two channels in a pod. Crder one board per
Series W podif this feature is desired.

EXTERHAL TRP CIRCUIT COMNKNE CTOR

Cornrnoning of surge deector ripoircuits, requires
that all channels which rmust crowbar together b=
linked through esternal wiring. Sonnection diagrams,
=u pRlied with the mainframe, require use ofan AMP
27455-7 twelve- contact housing [with inserts] for each
Series W pod.

MODEL 2132
CAMAC INTER FACE

The Model 2132 iz a single width CoHMEC InErface
dezigned for use with upto 16 of the hModsl HYW4O0Z2 A=
in & daizychain. This unitis alsocompaibe with hie
hdodels HWO=32 and HYW4032P. The unit ofiers 40
words of buffering on both input and cutpat. The 2132
ermploys two inerupt registers, L1 and L2, Cneis
deszigned to offer a Ak &S LA u pon non-rou tine
phenorena such as channel Rilures, whereas he
oher is used for rouine responses. Sontrol words and
responses employ & simm ge binary code. 8 contrd line
iz employed © iden tify the conrdler in useas siher
hodel 2132 0ra TTY.
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HV4032A

ACCESSORIES Model HYTT-14 - Consist ofall the part required to
connesta HYWH0E2 8 daisy chain 1 a teletype. The

Model HYDG 4L - & dat cable used to connect HWTT- 14 zonsists of mating connecior to the HY CK- 14

HWaO328 chassis to one another or to the hods with a pair of pigtails to b2 connected © the Bletype.

2132, Includes one Lelroy HWCEHK- 14 connector at

each end. The length in feet, L must be specified. Model HYSK 148 - Connes or kit o mate with the

HWa0328 front- panel daisy chain conneciors.

Model HYTG 14 - & terminator for the HY40328 daisy
chain. One em doyed atthe far end from the controller Madel HY 8K - Ada per kit to allow change of retention
[EAMAZ o TT ). Cne requined per daisy chain . hardware to mate with HY40328 system connector.

TELETY¥PE

HYTE-14
{ﬁ '

ar -

- 9

“"‘-\.-:1.." m

: ﬁ

-~ | ]
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HVDCML -7~ "
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HV4032A

HV POD SELECTION GUIDE

Pod Desiqration
ChannelzMainframe
ChannelsFod
aoltage Outpu t
for HAWM4032 47
for H 4032 &°F
Fe cornrrended range for
rated performance

CurrentOutpat Channs
[Far rated perforrmance)

CumrentLimitChann e

CurrentLimit Programming Step
CurrentTrip

Powver Qutput

Currenthonitor

Curren tMonitor Resolu ion
aoltage Monitor Resalu tion
FProgramming Step

aoltage R egulation

Voltage Becuracy

[Ch annel--channel mathing)]
Ripple

[atrated load)]

Qutput Yol tage Temperature
Coefficient

Holes

HY303241H & Hv4032 41 P

HY30324 7H & HY4032 A7 P

32 magirum

4

0o -33 kY Mote 2)
0o +33 kY

2+l kY

2.5 m b rna droam

3 4.3 mA Fized (M=o limnited by
& Wndmn power outpat. See below )

Mg

Lirnitonhy

6.5 Wkhannel madmum. Derae at
75 W PG abowe 30°C armbient

Mo

1y

1w

0.05% line; <05 YWlaad

=[0.1% + 15 V]

16 magirum

2

0o -7EYWMNoE 4)
0o +7 kY
=+l 5 kY

500 & rnadrnunm

Frowgrarnma bledchannel 5- 00 p &,
=[3% + 5 pa) at25°0C

1ph

Surges of 2100 phin =26 p=ec
[Re spons=e tine typically B0 psec)

3.5 Wkhannel madmum

1 per channel

1ph

au

2N

0.08% line; =1 W load
2[0.1% +3 V)

[ HW4032 &hd rmainfarne at 26°C after 30 min.
=tabilizaion ata fized dermand wltage

= 25mYRMS. for = 1 Hz Bandwidth

= 100 ' Rl 5. wideband NoE &)

Typically 0 005% 5 at 2 kYW
= 0014 PC [+ 45°C ambient)

1. King= type 1064-1 connectors awailable ateyra coston Series Wilonly.
Specify HW032 47N 200 or HAW032 47 PI200.

0 e OO D

. Wi+ = woltege applied atwvolege fcorrentliit connecior .
hinirnurn non-zero dernand valge is 80 W,

hinirnurn non-zero dernand valge is 160 W,

. Digital requlaton updaks of 250 ml OC =2 250 reec apart
. Digitl regulaion updaes of 500 b OC = 250 meec apart

Typically 25 m p-p
=80 mY Rl 5. wideband Mok 6]

Tyrpically 0 005% "5 at b kYW

Copirigh#e Apl 1994, LeCroy™ 14 4 reqhiered Tademan, o1 LeCroy

Corporston. ol rghh reteroed nksmaton In bk publk akn swperedes sll

eardkr wrekns
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
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.
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