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CAMAC is the international standard related to interfacing
units for data handling svstems using an on-line digital
processor and computer., Mechanical and signal standards are
specified to ensure physical and operational compatibility
between the units from different sources, The Japanese version
of EUR-4100e is intended for its extensive utilization in

Japan.
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TABLE | STANDARD DATAWAY USAGE
TITLE DESIGNATION | CONTACTS USE AT AMODULE

Command
Station Number N 1 Selects the module {Individuat line from control station),
Sub-A ddress Al1,2,4.8 4 Selects a section of the module.

Function F1,2,4,8 16 5 Defines the function to be performed in the medule,

Timing
Strobe 1 S1 1 Controls first phase of operation (Dataway signals must not change).
Strobe 2 §2 1 Controls second phase {Dataway signals may change).

Data
Write wWi1-w24 24 Bring information to the module.

Read R1-R24 24 Take information from the module.

Status
Lcok-at-Me L 1 Endicates request for service (Individual iine to control station),
Busy B 1 Indicates that a Dataway operation is in progress,

Response a 1 Indicates status of feature selected by command.
Command Accepted X 1 {ndicates that module is able to perform actien required by the
command.

Common Controls Operate on all features cannected to them, no command regiired.
Initialise z 1 Sets module to a defined state. {Accompanied by $2 and B).
Inhibit | 1 Disables features for duration of signal.

Clear C 1 Clears reqgisters. (Accampanied by 52 and B)..

Non-Standard Connections o
Free bus-lines P1,P2 2z For unspecified uses.

Patch contacts P3—-P5 3 For unspecified interconnections, No Dataway Lines.

Mandatory Power Lines The crate is wired for mandatory and additional lines.
+24Vd.c. +24 1
+6V d.c. +6 1
-6V d.c. -6 1
-24V d.c. -24 1
ov 0 z Power return.

Additional Power Lines Lines are reserved for the following power supglies
+200V d.c. +200 1 Low current for indicators etc.
+12V d.c. +12 1
-12Vode. -12 1
117V a.c. (Live) ACL 1
117V a.c. {(Neutral) ACN 1
Clean Earth E 1 Reference foy circuits requiring clean earth.

Reserved ¥1,Y2 2 Reserved for future allocation.
TOTAL 86

-1

3 —
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TABLE il CONTACT ALLOCATION AT A NORMAL STATION
{ Viewed from front of crate)

Bus-line Free Bus-line P1 B Busy Bus-line
Bus-line Free Bus-line P2 F16 Function Bus-line
Individual patch contact P3 F8 Function Bus-line
Individual patch contact P4 F4 Function Bus-line
Individual patch contact P5 F2 Function Bus-line
Bus-line Command Accepted X F1 Function Bus-line
Bus-line tnhibit | AB Sub-address Bus-line
Bus-line Clear C A4 Sub-address Bus-line
Individual line Station Number N AZ Sub-address Bus-line
Individual line Look-at-Me L Al Sub’address Bus-line
Bus-line Strobe 1 S1 zZ Initialise Bus-line
Bus-line Strobe 2 82 Q Response Bus-line
W24 w23
w22 W21
W20 W19
W18 W17
24 Write Bus-fines W16 W15b
w14 W13
W1 = least significant hit A w12 W11
W24 = most significant bit w10 Wwo
wa W7
W6 W5
W4 W3
L W2 Wt
r R24 R23
R22 R21
R20 R19
R18 R17
24 Read Bus-lines R16 R15
§, R14 R13
R1 = least significant bit R12 R11
R24 = most significant bit R10 R9
RB R7
R6 R&
R4 | R3
. R2 R1
~12V d.c. -12 -24 -24v dec.
+200V d.c. ' +200 | -6 -BV d.c.
Power 117V ac. Live ACL ACN 117V a.c. Neutral Power
Bus-lines Reserved Y1 E Clean Earth Bus-lines
+12V d.c. +12 +24 +24V d.c.
Reserved Y2 +6 +6V d.c.
0V (Power Return} 0 0 0V {Power Return) J




TABLE NI

{ndividual patch contact
Individual patch contact
Individual patch contact
Individual patch contact
Individual patch contact
Bus-line
Bus-line
Bus-line
Individual patch contact
Individual patch contact
Bus-tine
Bus-line

JAERI-M 6003

CONTACT ALLOCATION AT THE CONTROL STATION
{Viewed from front of crate)

Command Accepted
Inhibit
Clear

Strobe 1
Strobe 2

24 individual L ook-at-Me lines

L1 from Station 1, etc.

—

-12V d.c.

+200V d.c.
Power 117V a.c. Live
Bus-lines Reserved
+12V d.c.
Reserved
0V (Power Return)

P1
P2
P3
P4
P5
X

|

c
P6
P7
S1
2
L24
L23
L22
L21
L20
L1g
L18
L17
L16
L15
L14
L13
L12
L1
L10
L9
L8
L7
LG
L5
L4
L3
L2
L1
-12
+200
ACL
Y1
+12
Y2

v.]_ 57

B
F16
F8
Fa
F2
F1
A
A4
A2
Al
z

o}
N24
N23
N22
N21
N20
N19
N18
N17
N16
N15
N14
N13
N12
NT1
N10
NO
N8
N7
NG
N5
N4
N3
N2
N1
-24
-6
ACN

+24
+6

Busy
Function
Function
Function
Function
Function
Sub-address
Sub-address
Sub-address
Sub-address
Initialise

-‘Response

Bus-line
Bus-line
Bus-line
Bus-line
Bus-line
Bus-line
Bus-line
Bus-line
Bus-line
Bus-line
Bus-line
Bus-iine

24 individual Station Number lines

N1 to Station 1, etc.

-2V d.c.

-6V d.c.

117V a.c. Neutral
Clean Earth

+24V d.c.

+6V d.c.

0OV (Power Return)

Power
Bus-lines
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JAERI-M 6003

CURRENT STANDARDS FOR PATCH CONTACTS

CURRENT 7O AND FROM PATCH CONNECTIONS

STATE OF LiNE Outputs [ Inputs
‘1" State Units must be capable of drawing more ' Unit must not feed more than
at +0-bv than 15mA from connection when 2mA into connection.
generating "1". :
Unit must not feed more than 300pA |
into connection when generating '0’.
‘0" State Pull-up capability {current fed into connection): 100;1Am|n;n:1[1;1 -
at +3:hHv 300uA maximum
TABLE VI UNTERMINATED SIGNALS
Logic ‘1° Unit must generate OV to +0-5V
Vour +—— - oo .
Logic ‘0" Unit must generate +2-4V to +55V
*QUTPUTS
Logic ‘1° at +0-5V Unit must draw >16mA from connection
1°ut i i A — .
Logic ‘Q’ at +2-4V Unit must feed >6mA into connection
Logic ‘1" Unit must accept OV to +0-8Y
Viﬂ Lo - e ——— - e e e
Logic ‘0’ Unit must accept +2-0V to +5-5V
INPUTS Logic "1’ at +0-5V Unit must feed <2-0mA into connection
lin Logic ‘0" at +2-4V Unit must feed current into connection
or draw <100uA from connection

* Not necessarily intrinsic OR

TABLE IX TERMINATED SIGNALS

LOGIC ‘O -LOGIC “1”
Outputs must deliver into 5082 -2 10 +2mA -14 to -18mA
' Preferred
-1 to +ImA
Inputs must accept -4 10 +20mA -12 to -36mA
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TABLE X POWER LINE STANDARDS
NOMINAL VOLTAGE | MAXIMUM CURRENT LOADS |
VOLTAGE TOLERANCE In the Plug-in
ON AT {per unit width}
POWER LINE DATAWAY See Notes In the Crate
IN CRATE CONNECTORS (1) and (3) See Note (2) NOTES
Mandatory 1. The current carried by each contact
+24V d.c. +1-0% 1A 6A of the Dataway connector must not
+6Vde. +2-5% 2A 25A, exceed 3A.
-6V d.c. +2-5% 2A 25A 2. The total power dissipation in a crate
-24V d.c. £1-0% 1A 6A without forced ventilation must not
ov exceed 200W.

3. The power dissipation in each station
must not exceed BW in general or
25W under special circumstances.

Additional (as required)
+200V d.c. +60V, -20V 0-1A
+12V dc. +1-0% Provisionally as specified in A.E.C.
-12v dec. £1-0% } T1D-20893 (Latest Revision)
117V a.c. 0-5A Frequency 47—63Hz, 1o be obtained
from an isolating transformer.
S — WM Aix A MA£H

OV RF ald—HBHNETHEEHCHESLE N TWE L 28 THEHI L 2% R
HWELTwho BHEEOHMIERYENIL 10°C~45CEEB LA TH B,
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TABLE X POWER LINE STANDARDS
NOMINAL VOLTAGE | MAXIMUM CURRENT LOADS
VOIL.TAGE TOLERANCE in the Plug-in
ON AT {per unit width}
POWER LINE DATAWAY See Notes In the Crate
IN CRATE CONNECTORS (1) and {3) See Note (2) NOTES
Mandatory 1. The current carried by each contact
+24V d.c. +1-0% 1A BA of the Dataway connector must not
+6V d.c. +2-5% 2A 25A exceed 3A.
-6V d.c. +2-5% 2A 25A 2. The total power dissipation in a crate
-24V d.c. £1:0% 1A 6A without forced ventilation must not
ov exceed 200W,

3. The power dissipation in each station
must not exceed 8W in general or
25W under special circumstances.

Additional {as required]
+200V d.c. +60V, -20V 0-1A
+12V d.c. +1-0% Provisionatly as specified in A.E.C.
-12Vd.c. +1-0% } TiD-20893 (Latest Revision}
117V a.c. 0-5A Frequency 47—63Hz, to be obtained
from an isolating transformer,
9 — W A A M F%H

Oy 27T Al —HBUEMEEHACAEELREINTVWAE LS 2B THHAINLLE %1
BMELTnd, HEBECEBEBTENK1I0°C~45°CEEBL LA TV S,

_4_8 —
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Appendix 1

DEFINITIONS OF MODULE AND CONTROLLER

In this specification the terms ‘module’ and ‘controller’ refer to plug-in units whose use, if any, of
each Dataway line is consistent with the following table. A controller occupies the control station
and at least one normal station. A module occupies one or more normal stations. A plug-in unit may
combine some features of a module with some of a controller.

LINE | USE BY AMODULE | USE BY ACONTROLLER

A Receives Generates

B Receives Generates

C Receives Generates

F Receives Generates

L Genérates Receives

N Receives Generates

Q Generates Receives o
R Generates Receives

s Receives Generates

w Receives Generates

X Generates Receives

Z Receives Generates

Appendix 2

RELATED SPECIFICATIONS

CAMAC: A Modular Instrumentation System for Data Handling. Description and Specification.

Euratom Report EUR 4100e, Luxembourg, March 1969.
(Superseded by this revised specification. Authorised translations in French, German and

{talian)*

CAMAC: Organisation of Multicrate Systems. Specification of the Branch Highway and CAMAC

Crate Controller Type A.
Report EUR 4600e, Commission of the European Communities, Luxembourg, April 1972.*

CAMAC: A Modular Instrumentation System for Data Handling. Specification of Amplitude

Analogue Signals.
Report EUR 5100e
(To be published in 1972)*

Standard Nuclear Instrument Modules.
United States Atomic Energy Commission, TID-20893 (Revision 3, December 1969).

(From U.S. Government Printing Office, Washington D.C. 20402,

* From sales offices listed on the rear cover of this report.
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Command .
& Busy . oot 2.0y
(NLAF.B) | 08" |
Data (R.W) ] Note | - I
& status V// ; l- N DTN 2.0
(Q.X) [ a0 N
Note 2 | i \ !
L | ' Note 3 ‘
Look-at-Me : //2 Ov ‘ voa  Nus
L —-# | | % BN
' | Note 4 | |
Strobe S| | | Vz.m I
|
Strobe S2 > 2.0v
‘ 0.8
| |
o b % t7 tg |t to ‘tn h2
| '

\ ‘ 150 | 150 |100 100 100 100 100 150 | 150 |100
Maxima - s e Il Sl — R
{nanoseconds) | |

_ 400 200 100 200  i00
Minima -+ : - -
L ~_ Dataway _
- Operation
Note |: Data & status may change in response to S2.
Note 2: During some operations Q may change at any time.
Note 3: LAMstatus may be reset during operation.
Note 4: L signal may be maintained during operation.
FIG. 9. TIMING OF A DATAWAY COMMAND OPERATION.
EUR 4100Ce ISSUE A MAY 1972
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Busy B 2.0y
0.8y
Clear or =2.0v
initialise (C,Z) s 0.8V ]
[ = N—Otc_s
Inhibit (I) ™S~ 2.0v
with Z only < 0-8v 0.8v " ‘
Note 2 ' Note |
Strobc SI _—-—I |_ - = =T | =
{optional)
Note 4 - -
Strobe S2 2.0v
0-8v |
|
b Y s 7 %% (' tio
|
1 ;
150 | 100 | 15
Maxima 0 100|100, | _150_
{nanoseconds) ‘
450 200 100
Minima - T
Dataway .
Operation !
Note | : I preferably maintained .

Note 2: I accompanying Z.
Note 3: I generated in response to Z.52
Note 4: Other times as in Fig. 9.

FIG. 10. TIMING OF A DATAWAY UNADDRESSED
OPERATION.
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