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\ SHORT DESCRIPTION OF THE RMH READOUT SYSTEM FOR THE E704 MWPCS
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\ Bravar, Y. Onel and A. Penzo

ABSTRACT
"his system encodes wire chamber hit information and is read sequ. ntially.
"he readout of the data by the system is done internaily; CAMAC is used only

o comunicaie with external devices.

'he RMH System

[his system was specified with emphasis on speed for operation with on-line
)rocessors. It handles high inpﬁt .rates and provideé very short read-out
imes. Tff receiver and memory circuit are hybridizéd to give high packing
lensity. The modularity of\ the system perrﬁits many differént system
sonfigurations. By replacehent or addiﬁtﬁ‘fion of existing modules the

system can be extended and the output format can be changed from binary
SJoding to data reduction by clustering or to pattern transfer. |

A complete data acquisition chain is shown in Fig. 1.

The preamplifiers are mounted directly on the detectors. They are modular

'32 channels), provide a differential gain 6f”f/'7_"_and drive a 32 pair cable

(80 m long, ~ 400 ns) which serves also as delay element.
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fhe receiver memory hybrid _modules (HMH) amplify ‘the received detector

signals (10 times) .and strobe them in.to memory. An R‘MH module -contains

32 channeis with a hybrid circuit haQiﬁg a-n ampiiﬁér discriminator for each
shannel, a {hreshold yoltage input (adjustable between 5 and 25 mV), ‘a strobe
nput, a monitor output for real time monitoring and a flag switch. Up to 22

)f these modules can be housed in a d_edicated crate with CAMAC mechani‘cs
aquipped with a fast (active) dataway. The ﬂag.switch may be used, for example,
o indicate a different wire cha-mbér. With -t'he,ﬂég siwtch .“ON" withih a

jiven module, the first data word (i.e. wire) with a hit registers the flag bit, |
inless there arle no wires 'regis'teri.ng a hit in the moduie, and then it flags the
ff’rst wire.

All stations in the crate ca:g_t;e—_gﬂgﬁédiin'_' pa'-r;i-leli via the control unit (CU),
which also contains.the corﬁmon -threshold adjustement, é common monitor
output, and a fast reset input to reset all ‘RHMs in the crate. It also provides

a‘ biaé voltage for the signal transmission on the active dataWay.

The reéd-out of the stored information is performed by a crate encoder (CE) in
each créte. Up to 16 CEs can be connected to the vertical dataway
(bran_ch),.whiéh is controlled by a system encoder (SE). This configuration

allows up to 11,264 cha_nnels on a branch;

All crates need to have the same strobe puise puti into them. The timing between

the data and the strobe is critical for operating the system. The minimum time
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s 407 " tond
at the leading edge (~ 4 ns) of the data pulse can arrive after the strobe gate ié
20 ns. The minimum strobe width is ~ 40 ns.
he CE coﬁtrols the read—but in the crate and encodes the module address,
hilé the hit channel patterns are transfered uncoded to the system ehcoder (SE). .
ata are Iogically divided into lower and upper halves. Only modules and haivés
:ntai_ning data are addressed. In Fig. 2 is shown the data format. The first 5
its determine the wire number, the next 9 bité indidat'e the crate and
odule number within that crate. The 15th bit is not used. The 16th bit-
idicates that a flag sWitch is either on or offl.‘
. daisy chain si-g'nal (El) enables the CEs on the branch in the right order,
ach tranémitting ité address which is set via th‘e. crate address switch. .'
his —si,gnal.: propagates_to -.th;e;;nﬁ__ﬂ:;@;ﬁ:_w_hen _a_l_,l_:_____;n",.qodule. patterns within that
rate has been transferred. | |
'he SE starts the reédout (Fig. 3) via the _'start read signal (SR}, received from

1e external device, such as for instance the CAMAC interface processor (I/I%

'E receives brancﬁ data in strobed mode and codes each hit wire of the data
attern into binary address, mergés crate and module address from the CE

1to a contiguous station address and édds the flag bit to the first encoded

it wire if present {16 bit word, Fig. 2). The function of SE itself is controlled
ia an external device (for example the CAMAC interface}. The end of read
ignal (EOR) signal indicates the bompletion of an event.

‘he events nlw‘ay be re-read several times by receipt of a new SR signal. A

3.



iscontinuity of SR signal during data transfer halts SE. In this case the
ystem transfers incomplete events. The reset signal (RT) enables new data

iking by resetting'data in all RMH modules and logic in all CEs.

1 Tab. 1 'is_ shown the readout time for different configurations.

1 the following will be given a more detailed description of each component.
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START READ (ED)

ENCode ~ . (ED)
COF (SE)

DATA

EOR
RT

"ABLE 1
)ata transfer times.

— ‘—Z/—k/j-—,A

(ED]':. Externai Device
(SE) : System Encader

\ead-out times: (a) No data in system: 7 = 7;. (b) Data in system: T Ty +NTy vTE N is the number of hits (exception: burst
uffer, where N is the number of modules containing dala}

_System . Maxlﬁium read-out and encoding times per data word (ns) Limitations
Coe : Ty T N 13
Type. Read-out No data  First Next word No more words Response of
via . word . : external device
' o _ % 30ns
Same Any Same Any
crate other crate other
- crate crate
ingte External 160 210 100 200 80 100 < 16 craes
ranch device _ - _
fulti- ~ External 1050 1150 ' 200 990 100 880 - <70000 channels
ranch device. . : | :
ingle  External 80 - 160 120 - 80 - <608 channels
rate device . .
urst . Burst . - . o - -
affer buffer 15 140-220 80-160 75 <480 channels
Any - CAMAC Wlthm start of Every read Within last -
/stem read-out cycle cycle read cycie

_Data one hail' to both halves.

Times with ~2 meters of cable to ED,

TIMES { typicat) :

1}

MMoOOm >
{

_ _ of cable to times A,C and E.

180 ns

dependant of ED (+mt 20 ns)
30ns

‘dependant of ED (+int. 20ns)

120ns

_30 ns

add ~ 20ns’ per additicnal meter



PREAMPLIFIFR, 22 CHANNELS, TYFE 4237

The instrument contains 32 preanplifier-drivers for
signals from-multiwire proportional chambers.

INPUTS | -
- 32 wire signal inputs (SOCAPEX connector)
- Power supply conmector (-5.2 V and ground)
QUTEUTS |

- 2 x 32 differential outputs for driving twisted pair cables.
SPECIFICATIONS |

- Input impedance : SO0 ohm

Differential gain : (outpuis loaded by 100 ohmg) : 7 + 1

Differential output swing : {outputs loaded by 100 chms) @
max 300 mV. K '

Crosstalk : > 30 db

- Output rise and fall-times : (20 to 80%) <« 3 nsec
CONSUMPTION .

=5.2. ¥, 350 mA



R.M.H. Mecdule, Tvpe 4236

The instrument contains 32 line Receiver - discriminacor -
Memory circuits for signals from preamplifiers (x 10) mounted on

multiwire proporticnal chambers : _ - The
individual channels are custom designed hybrid circuits. The unit is
divided into two groups <f 16 channels, which are read-out separately.
INPUTS

frontoanel:

a} 32 wire signal inputs {push~pull via edge connectocr).

B) 1l Fast strobe (NIM LEMO Cennector) .

¢) Threshold control (plug).

d) Flag switch.

Rear Caonnector:

aj llFaSt strobe t(crate)
_ b) 1 Read

.2] 1 Reset

d) Threshold control

QUTPUTS
?fcntnanel:

&) Monitor :NIM, LEMO connector)

fear Connector:

N L

4) Data (16 x I pins), flag t+1 x 2 gins)

b) Mem. OR upper 16 channels- (2 pins), Mem. OR lower l6 channels
(2 pins), Mem. OR of 32 channels (2 pins). | |

¢) Monitor (2 pinél.



SFECIFICATIONS

a})

b)
)
d)

e)

£)

9)
h)

i)

k)

Input th:éshold:

Adjustable between 5 and 25 mV (push-pull) for simulated. fage

wire pulgqa {tr = tf = 10 nsec).

Thresnold for positive wire pulses:

> 100 times negative input threshold.
Crosstalk between channelis:
M

< = 40 db

Min. fast strobe width:

% 10 nsec.

Propagaticn delay:
m

;t.zo db ove:drive.‘inputfstrobu gate = 9 nsec, input-monitor

output = 12 nsec.

Time slewing:

3-20 db overdrive < 7.5 nsec.
3-40 db " < 9 nsec.
Max. rate:

At 3 ab cvgrd:ive > 15 Muz.
Monitor ou#ﬁut

NIM legic pulse {04800 V), 7 nsec width, can drive 50 {i cable.

Temperature degquencn (6-60°C)

Threshold: < 0,2%/9C
Propagation delay: < 1 nsec.
consumntion:

-5,2 Vv, 3a.



It also delxvers 3 general monitor output, which is made by OR-ing the

—— witi L LIDL JL29

for-BME System

The ins;rnmanr contreis a BMH crate in providing:

the signals Strobe, Reser. and. threshold adjustment to the statzons,

-2 V bias for signal transmission on the active dataway.

uonitor sigmals of all statioms.

8 led’

or flag are permanently in high state on the dataway (help for debug and

contraol).

1.

2.

3.

-panel of the control unit towards 9 groups of mouules via the catawav.

INPUTS

1.1 Fromt panel

= "'STR" (STROBE), NIM input (LEMO comnector)
- "RESET IN", NIM input (LEMO commector).

1.2 Rear connector

- RESEI inpue (EdL Vg active)
- HGNITOR input, (ECL, Vg act:ve)
- 8 inputs for "data failure®.

QUTPUTS

2.1 Front panel i
= "MON" (MONITOR), NIM output (LEMO connector)
- "5 2y {LEMO connector)

2.2 Rear connector
= 9 STROBE outputs, push pull ECL
~ RESET output ECL, Vg active
- D.C. ADJUST, for threshoid.

- =2V, for blas.

SPECIFICATIONS

3.1 STROBE

Vine drivers buffer the scrobe signal coming from the fromc

1 - Statlons 1, 2, 3 RMH module
- %, 5, 86 " "

3- " . 7,8,9 v ow

G- 10,11,12 " o

" 13,14,15 "

3]

wn
b

s (cne led for 2 or 3 statlons) light if one or more data, LR, VH



ACo T v+ N T
1
2
'._-l
-
L3
ta

- 24 : Crate encoder

3.2 RESET

The RESET inputs (NIM) of the fronc panel and rear conmector (ECL)
are OR'ed to give the RESET oucput (ECL), available on the rear conneetor,

for all the modules.

3.3 MONITOR

All the monitor signals coming from the modules are OR'ed on the
dataway and fed to the control unit to get a general menitor (NIM) from its
front panel. Moniter signals are gated by the STROBE.

3.4 =53.2 ¥

This output 1s provided maznly for use as d.c.strobe to RMH mndules
or I:D the controi um.t.

3.5 -2 ¢

This internal™ power supply perm1:s the termination of ECL sxgnal o

'lmes on the dal:awav and inside the modules with 100 9. Its output current
is limited to 1 A.

3.6 THRESHOLD ADJUSTMENT

A p;:)tentiomer.er accessible from the front panel' sets a D.C. voltagé.‘
(b.C. adjust) which.adjusts the thresholds of ail modules in a crace.
- maximom chreshold (+), D.C. adjust = =3.2 V
~ minimm threshold {-y, " " = =}, 4 V

4 Threshold

PR 1 P

+==0.C. Adjust

3.7 DATA FAILURE

A permanent high state of data output on the dataway (berore the
active UR) sets the led on, corresponding to the two

or three stations i
OR'ed.



CRATE INCODER. TYPES 7278 and ~29RA

The Crate Encoder (CE) s designed to read-out dala from-re-
celver-memory-hybrid modules (RMH), types 4238 and 4248

,  or
from Plessey modules, t¥pes DR3I2-G2 . A functional bloek dig=-
gram is given in Fig, - 1. It is housgd in a Special crate, RMH-
crate -, type 199, [y occupies sitations 23 ang 24, Oniy RMH

containing data are addressed and transfer their data pattern

via the dataway to CE. CE compietes these data patterns
#ith the encoded station address and crate address lo the format
used on the branch - verticai dataway = ‘ '

The enabling of data transfer onto the branch is accomplished
by lhe presence of the enabile input signal (E!) on the branch in=
put (3l) connector. If all RMHs (stations) containing data have
transferred their pattern., the enable cutput signal (EQ) arrives
at the branch output (BO) connector, disables the present active
'CE and enables the next CE ip the branch (EQ is connected to EI

"of the next CE via the branch cable}, :

The data pattern - containing hit wires, upper haif and flag
bit (pulses) - is accompanied by a strobe signai: staiion address
and crate address are stable before the data pulses are sent.
‘Data transfer on the branch is controlled by Lthe system encoder
moduie {(SE) . t¥pe 158. A front panei switch (ON-1ine) enobles
the data transfer from the CE onto the branch (72384 oniy).

t. INPUT

. Branch Input connector: p.c.b. ecdge connector, 2x35 contacts,
t/10”" piteh, ECL si1gnals ‘(single ended driven, other wire of pair
statically -t.4 V: EIF and EI are dfivcn‘push-pull). '

2. ouTPuT
Branch Qutiput connector: p.c.b. edge cohnectbr. 2x35% cone-

tacts, !/10" pitch, ECL signals (single ended driven. other wire
of pair statically at -1,4 V; EIF and EO are driven push-pull),

3. CONTROL

' Front pane]

. 3.1 Crate Address switch: can be set tg desired crate ag-
dress (t to 16): rotary hexadecimai type.

_ 3.2 Qn~«line switeh: enables or disables the read-out from
E and its crate: loggle type switch (7236A only).

3.3 On-line indicator: indicatas the statué of the CE: red
LED (723BA oniy}. ‘ . g

4, DATAYAY CONNECTIONS {RMH-Crate): p.c.b. edge connectors,
2x43 contacts, {/7;¢" piteh, All signals ECL compatibie.

5. MECHANICS: CAMAC mechanics, 2 units wids,
e o —

5. POWER SUPPLY: -5,2 V/3,5 amps,
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BRANCH RECEIVER., TYPES (T8 AND (7RA

The Branch Receiver (BR) is designed to extend the addressing ca-
pability of the basic RMH-system . Several of these BRs (up to
18) :zan be connected in 2 "daisy chain" configuration to the inter-
nat input bus (IIB) of a2 system encoder module - (SE), type 15%8. to
provide data from several RMH~branches (vertical datawny), See
Fig.l for a multi-branch configuration. Lach BR provides appropri-
ate termination of an RMH-branch. Llransmits branch data (format see
Fig.2) via !IB to SE, and buffers all control signals. A front pa-
nel switch provides for "lirst", ensble and disable (type 178 oniy: .

The revised #ersion.'type {78A, uses a front panel NIM input (OQP,
{or operational) which provides for enabling or disabling of eaech BR

and the connected RMH-branch. This permits seiective reading of
branches within a system. '

The RMH-branches connected toc BRs are read-out similar to the
single branch system (basic RMH-system), commencing with the laft-
most snabied BR¥X. The enable input signal (El) propagates through

all BRs enabling oniy one BR <{(and the corresponding branch) at a
time.

1. INPUT ST

Branch Input connector (BI): p.ﬁ.b, edge connector. 2x38% con-
. tacts, 1/40" pitehi- ZCL signais (single ended driven, other wire of
— pair is statically on -i,4 V; EIF and EO are driven push=puil).

2. OUTPUT _

2.2 Internal Input Bus {(11B):

. ' 2.2.1 Connections to next BR (or SE): 2 x flat cables (40
wires each) with socket connectors: ECL signals {(singie ended dri-
ven, other wire of pair is statically on =1,4 V: EIF and EO are de'i=
ven push-pull). )

2.2.2 Connections to preceding BR (or branch receiver ter~
- minator (BRT), o : 2x40 contacts (2x2x20 headers); ECL
signals (singie ended driven, other wire of pair is statically on

-1,4 V: EIF and EO are driven push-pull),

3. CONTROL

3.1 .Front Panel:

3.1.1 BUSY Indicator: indicates status, "ON" when BUSY.

. 73.1.2  Mode Switch (type 178 oniy=x): toggie switch,
J positions: ‘ : '

- First : This BR will be read first, all preceding BRs
T (to the left of it) are ignored.
' - Normai : BR is enabled.

- ' -~ Disabled: BR will not be read.

3.2 QP Input (type {7BAZXx). NIM signal, true for operationai
{(enabled), must be neid during whole data transfer {"statiec" sig-
nall}, Z: = 804. :




3.3 Rear Panei:

3.3.1 Threshold Adjustments: Access to potentiometers for
threshold adjustments for receiver circuits of strobe signal and
data signals. These potentiometers are opreset and should not be
touched under normal oaperating conditions. Exceptionally their

setting may have lo be altered during the setting-up of a system.

4.  DATAWAY CONNECTOR:(rear p.c.b. connector. 2x43 contacts. t/;o"
pitehl: .

- Only power supply and ground connecticns,

Unit may be inserted either in RMH«craote**=*x* or in standard CaMaC
crate.

5. MBCHANICS:CAMAC'hechanics. 1 unit wide.

6. POWER SUPPLY:-5,2 V/1,0 Amps or -8 V/1.0 Amps.

7.- REMARKS:

Can oniy be used in conjunction with an SE. The [IB must be tep=-
minated inside the leftmost BR with 2 BRTs : _ BRs are
mounted tiogether with SE to f{orm a compoct multi-module plug-in
unit, : ‘ '

By uSe of BRS in an RMH-system the B! of the SE shall not be used
Lo input branch data; it can be used to monitor [IB signais.

) Note: Yhen using type 178 the read-out starts at the BR wilh its
mode switch in pesition "first" {see also 3.1.2}.
*%x) Note: At least one BR in a muiti-branch configuration must have
its mode switch in position "first", in general the leftmost BR.
otherwise a '""hang-up' condition will oceur.
=xx) Ngote: All operational BRs {(and branches) will be reud according
to their physical position in the multi-module plug~-in assembiy,
commencing with the lelftmost (enabled) BR.

zxxx) Note: Il interface (IF) connected to system unit mu.L be in=
serted in CAMAC crate.



 SYSTEM ENCODER TYPE 158

The System Encoder (SE) is designed to control

connected to the vertical dataway <{(branch). It receives data
from the branch via the branch input connector* or the internai
input bus in strobed mode (format, see Fig. 1), encodes each hit
wire of Lhe data patlern into a binary address, merges crate and
station address [from CE inte a contiguous station address and
adds the [lag bit (if present) to the first encoded hit wire
(format, see Fig. 2). The funection of SE itself is controltled
via an external device (ED), for ex.: the CAMAC interface2) (IF),
type 139, or processor via a fan-out3) (FO), Lype 180, connected
to the internal output bus or to Lhe data output connectorsx.
See block diagram,Fig. 3. The conversation with the ED uses dou-
ble handshake mode (see Fig. 4). A NIM cutput provides a signai
(BUSY) indicating Lhe compiementary status. ‘A controt signal
(ENFS) enables all CEs wilhin a system Lo commence the prepara-
tion for data transfers from the first RMH module containing data
within each crate, either via the start read signal (SR) (rom the
~ ED or via the  back edge of the fast strobe signai from the con-
~trol unit module¢) (CU)}, type 9294, deponding on the position of
the start switch - external device or crate internxzx,

The enable input signat (El) enables the CEs to -gate their
data pattern, station oddress and crate address onto the branch.
A rear input conncctor (NIM level) provides for an external reset
t¢ the SE, this also resets data in RMHs and CEs.

Examples for the egtension- of the basit system 4o a multi-

_brnnch'and/or multi-output systems can. be found in refs. | and 5.

These options can be also impiemented at a later stage. An as~
sembled system (with options) represents a compoct multi-module

piug-in unit***x  which - in general - will be inserted into a
standard CAMAC cratie.

*} Note: The branch input connector shail! net be used
branch configuration which uses the internal input bus.
tx) Note: The data output connector shall not be used in 2 mul-
“i-output configuration which uses Lhe internal sutput bus.

*xx) Note:  If the position "crate intern” of the start switch is
used 2 hang-up condilion may occur if the crates are not strobed.

xrxxx} Note: IndiV?dual units cannot be extracted from this plug-
in without extractioen of the whole plug-in from the crata, '

in a malti-

the read-out of
a chain of crate encoder moduniesty (CE), ‘types 7238 or 723BA,

1. INPUT o o
1.1 Branch Input connector (BI):  p.c.b. edge connectlor,
2x35 contacis, !719" prteh: ECL signais (single ended driven,

other wire of pair staticalily at ~i.4 V);
Connections: sece Fig. 3.

t.2 Internail Input Bus connector ([IB}*: 2x40 contacts
{2x2x20 headers): ECL si1gnals (single ended driven. .other wire of
_pair statically at -t,4 V: EIF and EQO are driven push-pull).

~ Connections: see Fig. B.



t.3 Branch termination: All branch signais are terminated
with appropriale resistors inside moduje,

2.. QUTPUT

2.1 Data Output connecior (DO): np.c.b. edge connector, 2x3%
contacts, !/10"” pitch: ECL sxgnals‘(cqmpiementary)_
Connections: see Fig. 7.

2.2 Internai Qutput Bus connector (10B)*X: = receptacle (o=
male) for headers. 2x20 contacts:  ECL signais (single ended drij-
ven, other wire of pair statically at ground).

Connections: see Fig. 8.

J. CONTROL .

3.1 Fronti panel:

3.1.1 DUSY output: compiementary NIM signal. [alse
(0 Voils) if unil is busy: If used must be terminated with 50 Q.

3.1.2 BUSY indiecator:  indicates status, "ON" when

BUSY.

3.1.3 Start switch: toggle switch, 2 positions:

- crate intern. ( CRATE INT. )
~ external device ( EXT. DEVICE )

‘Enables the preparatidn for the first data transfer to the ex-
ternal device (ED) via cither the start read signal from. ED or
the trailing edge of the common strobe from the CU within each
crate. - K E :

3.2 Rear gﬁnel:

J.2.1 Reset input: NIM signﬁl.
{3Q Q), min. width = 10 nsec: resets SE lo
‘in system.

internaily terminateqd’
gic, all CEs and RMHs

t, DATAWAY CONNECTIONS: (rear p.c.b. 'connectcrs.' 2x43 pins,
/10" piteh), ' '

NYo connections to dataway except fof power

supply and ground
connections (see Fig. 9), §

REMARK:

Unit may be - inserted either in RMH-crate***.or in a standard
CAMAC crate. _
5. u £3: CAMAC mechanics, 2 units wide.

6. ZIOWER SUPPLY: -5.,2 v/4.5 Amps or -6 V/4,5 Amps.

*) Option: only used in muttibranch confliguration.
£2) opnjy used il ED is connectad Lo [0OB,
**%) Remark: .If interface

(IF) connected to O i ine-
serted in CAMAC crate. - . O unit musi ve in
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FAN-OUT, TYPES 180 and 100A

IECHNICAL SPECIFICATIONS

The Fan-Out (FO) is designed to permit the RMH-systemt!,z2} o
be read-cut via. additional externnl devices (ED), for ex.: pro- -
cessors, direct computer interfaces,; buffers, etc. See bloek di-
agram on Fig. 1. Several FOs - one for each ED - ¢an be connect-
ed Lo the internal outpul bus {1onp) of the system encoder

moduled? (SE), trpe 158. Fig. 2 shows a multi-output configura-
tion, Fig. 3 the data lormat.

The ty

pe 180 permits reading via only one ED at 2 Lime {(seriai
mode !, :

The revised version, typerTEOAJ permits two operating modes:

single (serial) mode - where each ED exclusively requests data
{rom FE, or parallel mode - where all EDs receive data in paral-
tel, the '"slowest" ED then determines the data Lransfer speed.

These modes can be selected by external NIM signals:
tional = cnabled) and PAR* (parailel}:
tions. An error condition will occur, if in single mede any oth-
er ED requests also data from the SE: indication via ERR lamp

(error lamp on front panel), a NIM signal (ERR) 1is available via
the rear panetl. o .

OP (opera-
see Table | for combina-

*) Note: In paraoilel mode all enabled FOs must request data, ir
any of them does not act accordingly a "hang-up' condition oc-
curs: a system time-out ‘should be forescen.

-1 -



n

INFUT

1

1.1 Internaj Quitput Dus Connections (10B);

L.1.1 Connections to SE: long headers, 40 contacts
{2x20): EcL Signals (singjle ended driven., other wire of. pair
staticaily at ground). :

Connections: see Fig. 4.

'"1.2 Connections to followiﬂggfﬂ {or interfaced) {IF}Y,

type 139:  friIat cable (40 wires) with socket connector:. ECL sig-

naits (single ended driven. other wire of opair statically at
ground).

Connections: see Fig. 4.

1.1.3 Connections to preceding FO: short headers, 40

contacts (2x20);  LCL signals ‘(singie ended driven, other wire
statically at ground). ' -

2. oUTPUT

Data Output (Do) connector, p.e.b. edge connector, 2x33 con-

tacts. /(0" pitch: ECL signals (complementary;.
Connections: sge Fig. 5. .

3. CONTROL

J.1 Front Pnnelf

3.1.1¢. OP Input: NiM signal, true (-0,8 V) rop opera-

tionai (enabled), “must be held during data transfers (“statie'r
signal). Z; = sg q. _ , ' .

3.1.2 PAR input: - NIM signal, true (-3,8 V) for paral~
m

lel mode, must Be held during data transfers (*statiec” signal).
21 = 50 Q.

when BUSY,

3.1.3 npusy indicator: indicates status, yvellow, "ON'

3.1.4 PAR indicator: green, "ON" when PAR.

3.1.5 ERR indicator: red, "QN" when ERR.

3.2 Rear Panel:
M

J.2.1 ERR output: NIM signat, true (-0.8 V) if error:
Al used must be terminated with 30 Q.

4. DATAWAY CONNECTIONS (rear pP.c.b. connector, 2x43 contaects,.
L/1o" piteh). -

Only power supply and ground connections, see Fig.G.

Unit may be inserted either in RMH-erate or in standard CAMAC
crate*, .

5. MECHANICS: CaAMAC mechanics, { unil wida.

‘6. POWER SUPPLY: -3.2 V/1,2 aAmps or -6 V/{.2 Amps.

7. TREMARKS:

Unit can only be used in conjunction with SE. Ali FOs are
mounted together with the SE and. in generai with an [F and form
a compact multi-modute plug-in unit,

The D0 connector of the SE shal! not be used for data Lr?nsrer
frem the ZE: DO i3 not oprotected against erroneous use as on

iata Y



INTERFACE, TYPE 59

IECHNICAL SPECIFICATIONS

The interface (IF) controls the dala transfer from a RMH read-out
system!) via a system encoder module2) (SE), type 158, inte CAMAC2)
In the basic system configurations<? (Fig. 1) SE and IF are mounted
together to form a tripie width CAMAC plug-in module. :

‘Read-out of data from the system can be started either via a
start read-out command (rom CAMAC (see 3.1) or via an external sig-
nal (START, NIM level) accessibie f(rom Lthe front panei. The NIM out-
put signal (BUSY) indicates the status of Lhe module and can be used
for event blocking, etc. Binary coded data (Fig. 2) is received from
SE via the internal outpul bus (I10B).

The transfer of datz from the IF Lo CAMAC can be accomplished by
means of single transfers as well] as by use of one of several possi-
- ble blockiransfer modes (see ). After tLthe last word has been
-transferred to CAMAC a NIK ‘signpl indicating the end of ‘the data
block (BE), on the front paneil, will be actijive. This signal can be
used to terminate the blockiransfer, or to interrupt the computer,
etc. At the end of a normal read-out. cycle a reset command ' 5
(see 3.1) will be sent in order to reset the IF, the SE, and the :
data in the RMH-modules (RMH), types 423B3) or 42486 The resset
command sets Lhe BE and BUSY signal inactive, thus enobling Lhe
system to accept 3 new event. :

-Via the IF'events-can be re=-reasd several times. "This can be nc-
—. complished by sending a new start read-out command from CAMAC ine
~3tead of the reset command as described above. It should be noted i

that the resel commend must be sent before the $ystem may ageept a !
" new event.. : : '

& . .
The IF can onl?"béwustd“in connection with a SE modiile.
1. INPUT |
Interna! Output Bus connection [OB): 1x40 (2x20) headers (wrap

" pins): ECL signals (single ended driven,

— other end of pair stati-
cally on. ground). S

Connections: See Fig.3.

2. CONTROL (Front panel) o o ' ' , g

2.1 START input (start read-out):
NIM signoi: min. 30 nsec, internaily terminated with_ 350 q..

. 2.2 BUSY ouput: . : :
.~ NIM signal, true (- 0,8 V) ir unijt is busy: il used must be ter~ [
minated with 50 Q. !

2.3 Block End output (BE):

NIM signal, true (- 0,8 V) if no more data words in system: ir
used must-be lerminated with 50 Q. :

2.4 Select indjcator (SEL);

red, "ON" when addressed by CAMAC.
2.5 BUSY indicator:
yellow, U"ON" when busy.




;3.1 List of commands:

FUNCTION RESPONSE (@) DESCRIPTION
F(2}ea(0) |yes, il (BUSY+ST) read data
F(B)ea{0).|yes, ir (BUSY*BE) | test block end (LAN)
F(9)ea(0) . yes reset-data & registers, BUSY & BE
F(25)+a(0) yes - Start read-out or start re-reading
Z+82 : no initialise, ident. to F(9)+a{0)
CeS2 no clear data register’
BUSY START + F(25)'A(D).........set BUSY
S Z+52 + F(S)'A(O}...........reset sUsY

BE = BUSY » BOR =...........
= F(9)ea(0) < F(25)ea(0}..

+rers.38t BE

+».Feset BE

overation):

3.2 Sampte propram {shows program contro|

ZeS2
= 2VeNnt Lrjgger
F(25})»a(0)

F(2)+*a(0)
test Q=i
Q=0
F(B) A (D) @
Last Q=i
Q=q

end of event
F{9)+a(0)
—m— g0 L0 new event trigger.

+. BLOCX TRANSFER MODES

4.1 UQC (repeat) mode:

The command F(2)*4(0) must be used to read-out data.
is indicated by the BE signai. .

a data block

Nard=-10 comouter svsiemsx: Tha

4.2 UQL (psuse) mode: ses ref.

The cemmand F{2).A(0) must be ysed Lo.read-oht datn.

a data block is indicated by tLhe

F(8).A(0) command whieh tests the block

me).
ver.
nector (see 5),

This mode s implemented by

This mode iz ot applicable to
CAVIAR systems used at CERN. . .

4.3 UCS (stop) mode:

This mede uses niso the commaond
trary Lo Lhe above mentioned block

inttialise cAMAC

start read-out

resad data word
continue

check BE-LaM

check '‘BE-LAM

end of evenl

try to read data word

reset data & registars

see refs. 7, 11, 12,

The end of

VID innut could be used Lo termi-

11, 12,

The end of
pesitive response {(Q=1) to the
end LAM (block mnd lock-n L~
hardware in the Borer branch dej-

Note thot there is ho LAM signal available at Lhe dataway cone

the Nerd-10

Jee refs. 7, 11, 12.

F(2)ea{0) to read=out data,
transfer modes (vec. vyaQL)

Con-~
this

mode tests the response {Q) angd lterminates Lthe data bloeck by abrence

of 2 posilive responze (Q=0).

Nole that the UCS mode g
should oniy pea used for smalg
Neverthejless
it is sepported
systems), -

it is a very

5. DATA¥AY CONNECTIONS

See ref. 3 ror connections (Table 171, p. 15:

at o normal statien),
8. MECHANICS
——————y
'Single width
combined to 3 tripie width moduyje.
<.

rations sae refs.

¥. POWER SUPPLY
——

+ RV / o+ om . - ..

by many CAMAC-conputer

not genera] |y applicablesx 554 thal it
RMH read-out systems UP te 4.000 chan-

convenient method for testing and
interfaces {f.ex,: CAVIAR

contacet allocation

baaic'cnnriguration with
For use in other systam configu=

computer systems and

the SE
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