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A VMEbus interface for multi—detector trigger and control

system
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Abstract MUSE(Multiplici‘y SElector)is the tr培ger and control syst眦¨of

CHIMERA．a 4百charged particles detector In“ialization of MUSE caIl be pcrf0rIIl“1

via VMEbus．This paper de8cribes the dcsi碍n of VMEblls Intcrface and nlncu¨Il。Ll

IIlodule in MUSE，and brie±s an application of MUSE．
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1 INTRoDUCTIoN

CHIMERA is a 4丌charged particles detector fbr intermediate energy nuclea丁reac—

tion studies and is manufactured by INFN—LNS(Istituto Nazion出e di Fisica Nucleare

Laboratori Nazion“Del sud)m Italy⋯MusE(Multiplicity sElector)is a tr培g盯and

readout con上rol syst哪to generate various dela，gate signals to start／stop QDC and

TDC moduk．There are about 5000 dectronic ch珊els in the CHIMERA，aIld the rate

of event expected is around 1kHz．The QDC and TDC(mod vNl465 aIld vNl488)are

two types of VMEgU modll：le manufactured bv CAEN．They wm form a daisv chain to

aco伍re data from Mldti—detector svste工Il and to transfer data to CPU or disk—recorder

in block transf矗mode under the MUSE contromnE． The MUSE caII accept jnstruc．

tions from the Master fi e．FIC82341 or VM卫crate controller to initiate．The VMEbus

interface design iIl MUSE is accordance with the protocol VME64 REV．D1 6．【2j

The VMEbus is d曲ned an interfacing system used to iTltercoIlIIect data processi“g，

storage，contr01 device and peripheral． The bl。ck diagram of VME bus is shown i【l

F记1．The VMEbus have itselfmech柚ic“structure and functionaI structtlre that include

thIee parts：VMEbus signa王unes(f01lr groups of bus)，backplane interface log王c an(1

缸Lctional module．The backplane provide DataⅡansfer Bus(DTB)，Prio血y InterrIlpt

Bus，Arbitr札ion Bus and Utility Bus The nnctionaL mDdules缸e such a吕Master，Slave

and Location monjtor etc． The DTB is a standard口araUel data transfer bus，jt’s aIl

Manu8cript received date：z00l—12—27
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asynchronous，aⅡd has all together 34 types of cycks thaC can be diVided jne。Rea[1

cycle，Write cycle，Block read cycle，Block write cycle and删ltiplexed cycle

Cpu H■K1。lOM MEMOFⅣl，o FuNCnON

Fig．1 The flInctional block diagram of VMEbu8

2 THE LAYoUT oF THE VMEbus INTERFACE IN MUSE

The block dia即am of VMEbus iIlterface in MUSE is shown in F培．2．The address bus

a皿d data bus of the MuSE are au 32 bits，the higher base address bits(A31一A24)wiu be

used to preset modllle’s address．Two rotary switches are uged herel and one($20FFEoOo)

js for cBLT operation，卸other($32如(xxxx)js for normal read／w“te operatjon ()jJy

Address Mo dify code 0B and 09 can be acc印ted，so AM code logic modllle just produces

a strobe sign以(Ac3)to partake reading and wTiting Two data strobe signaJs Dso an(I

DSl are also to do read血g and writing，and don’t be used to access address thanks to the

MUSE do not employ byte—access．The MUSE produces two pairs of dⅢ色rential sign als

Long-word—write(wE／-wE)and Long—word小ad(R／一R)to wrjte aJld to read，donlt

use signal WE ofthe VME directly to write ifWE is low 1evel and to read ifWE is high

In order to simp土ify des培n of恤is interface circujt，the MusE is always set up矗rstboard

in daisy chain during physics experilllent．

In the MusE，pattem m锄orH FDL(Fast Data Link)memo’y aIld normal registers

can be accessed via VM：E bus。 TwoⅡleⅡlories缸e composed of CMOS static RAM
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TC551402J(TOSHIBA M曲speed static random access memory，max access time 25

ns)，working at×l bit mode and 22 address lines so the address bnes of the VMEblls

are n。t enough to assign for above thee parts，the MUSE use a special address register

aIld traIlslator(i．e Lsl38)to strobe them，any one of them m吖notbe accessed before

accessing this special re百ster．

Fig．2 The block di89ram of VME interface iu MUSE

The MUSE must control data to transfer in CBLT operation as soon as the 0DC

and TDC data bu丹．er are fuU When each CBI卫operation was happeIling，the MUSE

was asked to transfbr thI‘ee data as heads，the data are good evern counts，on“ne pattenl

location aIld Bnd．of-B10c1【一Regist盯．h CBLT mode，the MUSE enable IACKOUT inl一

mediately after completing above three data transfer and disable it when the last board

makes a BERR signal

There are not other internlpter bus signals except IACKIN／IACKOUT in the MuSE

aIId arbitration bus signal don’t eⅡlploy甜lyone．The address bus aIld data bus I／0 cir—
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c撕t of the MUSE are made 0f bi—directjonal trallscejvers IDT74FCTl6543 that has lligll

speed low—power and high driVe outputs，and control signal I／0 chip is also to seIefl

products。f IDT Company—IDT74FCTl6245

3 INITIALIZATIoN OF THE MUSE

1b inltjahze the MUSE，the pattern memory and FDL memory nlust be accesse【f

vja VME bus． Even internal data bus has 32 lines，but the pattern memorv data b1【

is just one(D0)and FDL memoTy are four data bits(D3一D0)We need to矗ll fllU

aU pattern memory and FDL memoTy with our desired vdue hl addition，we need to

setup working mode·Multi—eVent input or s抽西e event input，trigger mode—Internal

or External triggerI manual or remote mode，ADC—GATE delay time aJld wjdth or eigJlt

channels．threshold of eadh discri工11inator in 13 channels and etc

4 TESTING PRoGRAMS FoR MUSE TRIGGER CIRCUIT

In order to test circuit desig皿of the MUSEj we wrote various programs to check

each function module Via VM卫bus The main testing programs are Iisted in beIow Tabk

Table 1 Testing pmgm瑚for MUSE

FunctioI L8

GFDL C

GRFDL C

GTPATTC

G2．C

GI C

GWCHA C

GLTGW G

GLTrCW．C

G3B．G

GTBTA．C

GTBLT．C

G7．C

GAcQ．C

GMUSE C

RESET．C

GFE．C

GRFE．C

Write datllm into FDL memo。y川signed addres8

Read out datum from FDL nIemory a asslgILed addres8

Write Ox0 into“llocation of patte rIL IIleulo’y

Write 0xl illto a assigned address。f pattPrn I【lelIlory，0x0 t¨t)tlIerh

WHte Oxl to pre．trigg。r lneIn。‘y a聃si91lcd address，0x0 tu others

Write del8y thIle and gate width into GD—mem()ry

write GOINc wind DeIay time(0500一Gw)into GD_IIleInory

write PREcoINc wind Del8y time(9500一pcw)into GD-IncIIlory

h【dude Gl c，GLTcw．c，GLTPGw c，GFDL c，G2．c(for singk Pv伽It 1110【i【I

Read operati()n for event countPr FIFO，。nlinc PATTERN FIFo，aIl【l

End-ofBlo c k-Re＆诂ter

CBI刀operation for event counter FⅢO，online rATTERN FIF()，aIL‘l

End—o￡Block-Re￡ister

Select a MPX dLannel to outDut．10ad di秆ercnt tllre妇old for 13‘lisc血Ilinat E}r

wj￡jdl are"sed to geI￡era￡e an eyent pat￡efn

()u‘put Enable／Disahk“AcQ．”sign柚

w“‘e INT／ExT t五gg。r Inode and workⅢode r。gistcr

011tput a“RESET’’signm

hclude REsET．C，GMUsE c，GACQ．C，G7 G

Read out au modc setnn￡s南r MUSE
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5 EXPERIMENT RESUIⅡ’

V()1 13

The MUSE were successfLllly used in REVERSE physics experiment in October

1999 The MUSE acted a trigger circuit of the CHIMERA for 4一Pi charged particles

detector， And the trigger is based on the analysis of a co皿bination of multip】icity an(1

logic signa王s(up to 10)com证g from the cHIM：ERA array and／or from any。ther coupled

device．These si只nals can be combined to generate an event pattern compared wlth th8

predeflned vaHd patterns in ofder to accept or reject the event．If the event is accepted

(good event)，the MuSE opens the gates of associate QDc and TDc to conVert data．If

the event is rejected(bad event)，th8 gates are closed，a clear signal is sent to a11 QDc

and TDC modllles The MUSE worked iIl the single event mode，and to deliveTy a FDL

strobe at the end edge of each ADC—BUSY sigⅡa1，then，to wait END—CPU signal from

CPU(FIC8234】to remove dead tirne，and ready to accept a new event
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