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SYSTEM_ENCODER TYPE 1586

JTECHNICAl, SPECIFICATIONS

The System Encoder (SE) is designed to conirol the read-out of
a chain of crate encoder modules!) (CE), types 72368 or 7238A,

connected to the vertical dataway (branch). It receives data
from the branch wvia the branech inpul connector* or the internal
input bus in strobed mode (format, see Fig. 1), encodes each hit

wire of the dala pattern into a binary address, merges crate and
station address from CE into a contiguous station address and
adds the flag bit (if present) to the first encoeded hit wire
(format, see Fig. 2). The function of SE itself is controlled
via an external device (ED), lor ex.: the CAMAC interface2) (IF),
type 139, or processor via a fan-outd) (FO), type 180, connected
to the internal output bus or to the data oultput connector*x,
See block diagram,Fig. 3. The conversation with the ED uses dou-
ble handshake mode (see Fig. 4). A NIM output provides a signal
(BUSY) indicating the complementary status. A control signa!l
(ENFS) enables all CEs within a system to commence the prepara-
tion for data transfers from the first RMH module containing data
within each crate, either via the start read signal (SR) from the
ED or via the back edge of the fast strobe signal from the con-
trol unit module4?) (CU), type 9294, depending on the position of
the start switch - external device or crate intern%xx,

The enable input signal (El) enables the CEs to gate their

,data pattitern, station address and e¢rate address onto the branch.

A rear input connector (NIM level) provides for an external reset
to the SE, this also resets data in RMHs and CEs.

Examples for the extension of the basic system to a multi-
branch and/or multi-output systems can be found in refs. 1 and 5.

These options can be also implemented at a later stage. An as-
sembled system {with options) represents a compact multi-meodule
plug-in unit***x which -~ in general - will be inserted into a

standard CAMAC crate.

*¥) Note: The branch input connector shall not be used in a multi-
branch configuration which uses the internal input bus. :

¥x) Note: The data output connector shall not be used in a mul-
ti-output configuration which uses the internal output bus.

xx%) Note: If the position "crate intern™ of the start switch is
used a hang-up condilion may occur if the crales are not strobed.
*¥xX¥%x) Note: Individual units cannot be extracted from this plug-
in without extraction of the whole plug-in from the crate.
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1. INPUT

1.1 Branch Input connector (BI): p.c.b. edge connector,
2x39 contacts, 1/16" pitch; ECL signals (single ended driven,
other wire of pair statically at -1,4 V);

Connections: see Fig. 3.

1.2 Internal Input Bus connector (IIB)X: 2x40 contacts
(2x2x20 headers); ECL signals (single ended driven, other wire of
pair statically at -1,4 V; EIF and EQO are driven push-pull).
Connections: see Fig. 6.

1.3 Branch termination: All branch signals are terminated
with appropriate resistors inside module.

2. QUTPUT

2.1 Data Output connector (DO): p.c.b. edge connector, 2x35
contacts, !/i0' pitch: ECL signals {(complementary).
Connections: see Fig. 7.

2,2 Internal Output Bus connector (I10Q0B)*X: receptacle (fe-
male) for headers, 2x20 contacis: ECL signals (single ended dri-
ven, other wire of pair statically at ground).

Connections: see Fig. 8.

3. CONTROL

3.1 Front panel:

3.1.1 BUSY outpui: complementary NIM signal, false
(0 Volts) if unit is busy: if used must be terminated with 50 Q.

3.1.2 BUSBY indicator: indicates status, "ON'" when

BUSY.

3.1.3 Start switch: toggle switch, 2 positions:

- g¢rate intern ( CRATE INT. )
- external device ( EXT. DEVICE )}

Enables the preparation for the firsti data transfer to the ex-
ternal device (ED) via either the start read signal from ED or
the trailing edge of the common strobe from the CU within each
crate.

*) Option: only used in mulbtibranch conflfiguration.
**} only used if ED is connected to I0B.
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3.2 Rear panel:

3.2.1 Reset'input: NIM signal, internally terminated
(50 Q), min. width = 10 nsec: resets SE logic, all CEs and RMHs

in system.

4. DATAWAY CONNECTIONS: (rear p.c.b. connectors, 2x43 pins,
1/to" pitch).

No connections to dataway except for power supply and ground
connections {(see Fig. 9).

REMARK:

Unit may be inserted either in RMH-crateX¥* or in a standard
CAMAC crate.

3. MECHANICS: CAMAC mechanics, 2 units wide.

6. POWER SUPPLY: -5,2 V/4,5 Amps or -5 V/4,5 Amps.

*¥%x%) Remark: I[f interface (IF) connected to IOB, unit must be in-
serted in CAMAC crate.
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BI
80O
BR
BT
o
B4
CE
CL.1
ClI
Co
DF
Do
ECL
ED
El
EIF

ENC
ENC3E
ENFS
EO
EOR
ERR

FF
FO
I¥
I1B
I0B
IRR
LC
LH
LSB
MOR
MSB
OF
PAR

p.c.b.

RD
RMH
RT
SE
SR
S0
UH
WCI
wo

LIST OF ABBREVIATIONS

Branch input

Branch output

Branch receiver {(module)
Branch terminator (plug)
Bit O

Bit 4

Crate encoder (module)
Clock 1 {internal)

Chamber interface (module)
Crate Address bit 0

Device flag (handshake signal, response)

Data output

Emitter coupled logic

External device

Enable input ("daisy™ chain signal)

Enable input "first'" (signai to "first"

encoder)

Encode {handshake signal; request)
Encode from system encoder

Enable fast strobe

Enable output {("daisy'" chain signal)
End of read-cut (end of record)
Error

Flag bit

Flip~-flop (bistable)

Fan out {module)

Interface (module)

Internal input bus

Internal output bus

Initialise re-read

Level converter {module}

Lower half (of data pattern)

Least significant bit

Memory OR

Most significant bit

Operatlional

Parallel

Printed circuit board {(p.c. board)
Read

Receiver & memory on hybrid

Reset

System encoder (module)

Start read system encoder {(module)
Station address bit O

Upper half (of data pattern)

Wire chamber interface {module)
Wire number O {uncoeded)

crate
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L CHANNEL PATTERN - 18 CH.

UPPER HALF

FLAG

STATION ADDRESS -5BITS

CRATE ADDRESS - 4 BITS

Fig.1 BRANCH FORMAT

LN} 58
1514113 hpd 0

N AN rd

o .

l— CHANNEL NUMBER -5 BITS

STATION ADDRESS -9BITS

NOT USED

FLAG

Fig.2 BINARY FORMAT

CERN-EP
158~ 6A4

AMNAM AR A



og 10'20°'186l

Evl-86
d3-NH3

{J0132uu0) nding BYEQ } OQ

(sng indino "jul) 901

1
J

P

{1onpIApuY)
“ 44-M J2sAl
—] 8 - WY¥ovIa ndo01a €614
_ -
=
14 ﬂw
- Dyop shiq
=
= - .
N3 s Nﬂm
-l + —— “ immu
uOnUOAVl/ 7  Eal kL am o
aviy - m =™ OM O1 GLM
LuviS _ H 44-%8 =
403
m \UIA
vBOﬁ = | D, 0 - <
40 s 5—4 ve
= %2 |- 4 =
i [1] - G
s119 91 sl = a5 0S 03 %S
viva m . =3 o
. Ll [- -] .gu 9
m.-.. 2 P ¥ - =
= ™ .~ ZZX(1-v¥3) All_e[ m lﬂAle
P Y34 03 0} €2
|
-
4] a i
4 olo 213 o]0 \/\_
_ £ O P o 4
4474 I I 2 54 ° B 115 §bIq
siagt 9 t
viva 3I[0HIS
40 ) - w Qﬂu 03
N (S4N3 ‘1Y "35ONT "45) T\
- - ILe 21901 - L - -
403 403 INIWILR 19 " L7 sana'iy
ISINIHS
TG - |U € 413

*INT ‘(¥S) av3y LyvIS




START READ (ED)

ENCode (ED)
DF (SE)
DATA (SE)
EOR (SE)
RT (ED)

— ]

(ED) : External Device
(SE) : System Encoder

TIMES ( typical) :

TMOoO OMm >

2

1

180 ns
dependant of ED (+int. 20 ns)
30ns
dependant of ED (+ int. 20ns)
120ns
30 ns

Times with ~2 meters of cable to ED, add ~ 20ns per additional meter
of cable to times A,C and E.

Fig. 4 Double hand-shake and typical times.
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Component Solder

side side
EC -1 = EO
ENF3 - 2 - ey
C0 -3 -
C1 - 4 -
c2 -5 -
Cc3 - 6 -
S0 - 7 -
S1 -8 - Return
s2 -9 - (-1,4 V)
33 - 10 -
sS4 - 11 -
SR - 12 -
ENCSE - 13 -
RT - 14 -
STROBE - 15 = —
EIF - 16 - ETF
F - 17 = —
B4 - {8 -
¥O - 19 -
w1 - 20 -
W2 - 21 -
w3 - BR2 -
W4 - 23 -
¥5 - 24 - s Return
¥e - 25 - {(~1,4 V)
w7 - 26 -
w8 - 27 -
WO - 28 -
w10 - 28 -
Wit - 30 -
wiz2 - 31 -
w13 - 32 -
wWi4 - 33 -
Wi5 - 34 - @ —_——d
Free - 35 - GND
Fig, 5
B ch Inpul Connections (B

viewed from front panel
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Signal

EO
ENFS
CO

C1

c2

C3

g0

S1

s2

S3

sS4

SR
Free
Free
ENCSE
RT
STROBE
EIF

F

B4

Free
Free
wQ
Wi
w2
w3
W4
w5
w6
w7
w8
wa
W10
Wil
wiz2
wi3
Wi4
Free
W15
Free

L A A )
—_-
Ladi oo ieo Bt B o) JEG ES IF AIE

& & & 8 O & ¢ & € 8 8+ 4 B b s e e

* # & 2 & 2 % P s e @

P I e e T i o Sy
CO@W~OMEa W

.
OO DM A WD
* 9 & & & ¢ ¢ b & = 0 0 0B O e

* & & & 9 & & 5 @

DD = e et e e - e
[@ o Rec B ) BN 6 NEC SN I b}

Internal

l

L

Y L

Input Bus Connections (1IB)

Return

EO

-1,4 V
(from SE)

EIF
-1,4 V
{(from SE)

Free
Free

-1,4 V
{from SE)

Free
-1,4 V
(from SE)

Eig, §

viewed from

componenlt

side

>Connector I

rConnecLor [2
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Component Solder

side side
SIGNAL SIGNAL
Free - 1 - Free
tr - a - n
(X3 — 3 - (13
re - 4 - "
r —_ 5 - e
’r -— 8 - n
START READ (SR) - 7 - START READ (SR)
Free - 8 - Free
s e - 9 - L] ] .
ENCODE (ENC) - 10 = ENCODE (ENC)
Free - 11 - Free
mn - 12 - (X4 -
RESET (RT) - 13 - RESET (RT)
Free - t4 - Free
(1} - 15 - L)
EOR - 16 =~ EQR
DF - 17 - DF
Free - 18 - Free
BO - 19 - BO
B1 - 20 -~ BT
B2 - 21 - BZ
B3 - 22 - B3
B4 - 23 - BT
BS - 24 - E3
B6 - 25 - 56
B? - 26 - B7
B8 - 27 - BE
B9 - 28 - BY
B1D - 29 - B1O
BLi - 30 - BiT
BL2 - 31 - BiZ
B1Aa - 32 - Ti3
Bi4 - 33 - B14
B15 - 34 - B1i5
GROUND (GND) - 35 - GROUND (GND)
Fig, 7

Data _Output Connectltor
viewed from front panel]
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Signal Return

ENC - ) :} Return (GND)

SR — 2 — rr e

EOR - 3 - RT

DF - 4 = ey

BO - 5 -

Bi1 - 6 -

B2 - 7 -

B3 - 8 -

B4 - 9 - L Return {(GND)

B5 - 10 -

BSB - 11 -

B7 - 12 -

BB - i3 -

BS - i4 -

B10O - 13 -

Bit - 16 -

B12 - 17 -

B13 - ig - —

Bi14 - ig - PAR

Bi5 - 20 - Return (GND)
Fig. 8

Internal Output Bus Connections (IOB)
viewed from_solder side
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Component side

Free

[N

Free

-5,2 V
Free
~-5,2 V
GND

[4) B O I o g

35
36
37
38
39
40
41
42
43

Solder side

Free

L1 ]
1
"

te

No contactis
(connector cut-out)

Free

-6 V
Free

(N 4

GND

Datawav Connections (CAMAC Connector)

viewed from front

panel
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START READ OUT

START OF RE=HEAD

SET SR AND EIF
SET BUSY

L SET ENCSE |

+ STROBE AND DATA ——

W0....¥15, B4, P astrobed
C0....03, S50.,.34 statie

l DATA FROM CE |
RESET ENCSE ]
SR ~ STURT READ-OUT
(VC...W15) EIFP - ?xu)am: INPUT FIRST
CE
lﬁcnnnsz PATTERN IN w-nEcl oo 15- onamL e o
€0...03 - CRATE ADDRESS
50...84 - STATION ADDRESS
W-EEG -~ (VWIRE) CHAFNEL
REGISTER
B4 - BIT 4
¥ ~ FLAG
BO...B15- DATA BITS O OUTRUT
OF SE
SE - SYSTEM ENCODER
oR - CUTPUT REGISTER
ENCC - ENCODE FROM
CO..03 uND COMPUTER, ETC.
BO...B4 CHANNEL ENCODED 5C..54 MERGED r - DEVICE FLAGC
fo B5..B13 (BE) - BACKEDGE
* -—+ 0 = TRANSITION FROM
EIGH TO LOW LEVEL
DATA IN OR (BACK EDGE)
HESET ¢ - RESET FROM COMP.
ECR - EXD OF READ-OUT
RESET Bl15 (FE) - FRONT EDGE
EKCC (FE)
SET DF
ENGC (B
(3) STROBE
[ WESET D7 ] AND DAT4
T MORE ™l RESET B4
TANNELS, SET ENCSE

INEX'I' CHANNEL ENCODED—I

ONLY BO...B4 CEHANGES
I DATA TH OR I (135...1315 REMAIN )

ENCC{BE)

¥ N
ENCC{FE)

| RESET DF

|

’ ‘ RESET C

SR(BE) SR(BE)
RESET DATA IN RME @
l RESET ENCSE ] RESET ENCSE ‘_.
RESET BUSY

EO(BE)

LR.ESET SE AND BIF ]

EQ ~—0
¥
END OF READ OQT
READY FOR RE-READ

FLOW CHART

QYQMUM FNOAMER _ MvDm 160

RESET SR AND EIF

END OF COMPLETE
BEAD=-0UT
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