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PREFACE 

The ESONE Committee has for some time recognised the need for additional documents providing 
authoritative information on the practical interpretation of the CAMAC specifications. 

This document has been prepared by Working Groups of the USAEC NIM Committee, in collabor
ation with the appropriate Working Groups of the ESONE Committee. It is endorsed by the ESONE 
Committee on the mutual understanding· that it contains supplementary information, and does not 
modify or extend the formal specifications. 

When necessary, this supplementary information may be updated and extended. Announcements 
concerning such changes will be published in CAMAC Bulletin. 

Distributed by : 
Commission des Communautes Europeennes 
29, rue Aldringen 
Luxembourg 
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ABSTRACT 

This report contains supplementary information to be used in con
junction with EUR 4100e, 1972, which describes the CAMAC modular 
instrumentation system for data handling, and EUR 4600e, 1972, which 
defines a CAMAC branch highway and crate controller: Included are 
recommendations concerning the implementation and interpretation of 
the specifications, and. descriptions of preferred practices and current appli
cauons. This report does not modify the specifications referred to above. 
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A. INTRODUCTION 

The CAMAC modular instrumentation system for data handling has been developed by the ESONE Committee of 
European Laboratories and endorsed by the U.S. AEC NIM Committee, Throughout the development of CAMAC 
there has been constant collaboration and interchange of views and information between the NIM Committee 
and ESONE. This has helped assure that CAMAC would meet both European and North American needs. 

B. PURPOSE OF REPORT AND REVIS IONS 

This report makes recommendations concerning the implementation and interpretation of the specifications 
and includes descriptions of preferred- ~ractices and current applications. It is to be used in conjunc
tion with AEC Reports TID-25875 and TID-25876 (EUR 4100e, 1972 and EUR 4600e, 1972, respectively) but 
does not modify them, It is intended to update and reissue this report from time to time, as necessary. 
Users are urged to ascertain that they have the latest issue. When necessary, addenda will also be 
issued. 

During the preparation of this report, it has been critically reviewed by the ESONE Dataway Working 
Group and incorporates its many contributions. 

C. APPROVAL OF REPORT 

This report has the approval of both the NIM and ESONE Committees, 

D. SECTION DESIGNATIONS AND REFERENCES 

The designations of the sections in this report refer to the most pertinent sections in AEC Reports 
TID-25875 and TID-25876 (EUR 4100e, 1972 and EUR 4600e, 1972, respectively), with the prefix K re
ferring to TID-25875 (EUR 4100e) and the prefix L to TID-25876 (EUR 4600e). For example, K4.2.2b is 
the second item in this report to which Section 4.2.2 of TID-25875 (EUR 4100e) is particularly pertinent. 
Similarly, for Section L3a, Section 3 of TID-25876 (EUR 4600e) is especially pertinent. In addition, 
related sections of TID-25875 (EUR 4100e) and TID-25876 (EUR 4600e) are listed to the right of each 
section, where applicable. 

E. NIM COMMITTEE ORGANIZATION 

Institutions having respresentatives on the NIM Committee are listed below. The detailed representation 
is given in Appendix A. The NIM Committee includes also NIM-CAMAC working groups as listed in Appendix B. 

Argonne National Laboratory 
Atomic Energy of Canada, Ltd. 
Brookhaven National Laboratory 
CERN European Organization for 

Nuclear Research 
Columbia University 
Hanford Engineering Development Laboratory 
Lawrence Berkeley Laboratory 
Lawrence Livermore Laboratory 
Los Alamos Scientific Laboratory 

Participating laboratories also include: 

Florida State University 
Kitt Peak National Observatory 
Lick Observatory 

F. ESONE COMMITTEE ORGANIZATION 

National Accelerator Laboratory 
National Aeronautics and Space Administration 

(GSFC) 
Oak Ridge National Laboratory 
Pacific Northwest Laboratory 
Stanford Linear Accelerator Center 
TRIUMF, British Columbia, Canada 
U.S, AEC Health and Safety Laboratory 
U.S. Atomic Energy Commission 
U.S. National Bureau of Standards 
Yale University 

Countries and international organizations having representatives on the ESONE Committee .are listed 
below, The detailed representation is given in Appendix c. The ESONE Committee also includes working 
groups as listed in Appendix D. 

Austria 
Belgium 
Canada 
Denmark 
France 

Germany 
Greece 
Hungary 
Italy 
Netherlands 

Poland 
Sweden 
Switzerland 
United Kingdom 
Yugoslavia 

European Organization for Nuclear Research (CERN) 
Commission of the European Communities (EURATOM) 

iv 



G. INFORMATION AND MAILING LIST 

Those desiring information or who wish to be placed on the NIM-CAMAC mailing list so as to receive 
addenda and supplements issued by the NIM Committee, and to be kept current on NIM-CAMAC matters, 
should write to: 

Louis Costrell, Chairman 
NIM Committee 
Radiation Physics Bldg. 
National Bureau of Standards 
Washington, D. C. 20234 

In Europe, information regarding CAMAC can be obtained from: 

H. DRAWINGS 

w. Becker, Secretary 
ESONE Committee 
C.C.R. Euratom 
I-21020 Ispra (VA) 
Italy 

Reduced size copies of the CAMAC drawings are included in the reports. It is anticipated that these small 
scale drawings will be adequate for the many users and for those whose only CAMAC construction consists of 
building circuits into CAMAC plug-in units that have been procured elsewhere. However, large scale copies 
of some of the drawings will be useful to manufacturers of crates and plug-in units. Those desiring large 
scale drawings should write to the Chairman of the NIM Committee or the Secretary of the ESONE Committee 
(See Section G). The large scale drawings will be kept current with regard to corrections and modifica
tions. Users are cautioned to ascertain that they are working with the latest revisions of all drawings. 
The CAMAC drawings that constitute part of the CAMAC reports are listed below: 

Fig. tl in Fig. tl in ESONE NIM 
TID-25875 TID-25876 Drawing Drawing 
EUR 4100e EUR 4600e Number Number Title 

CA-600 NA-600 Drawing List 
1 CD-601 ND-601 Unventilated Crate - Front View 
2 CD-602 ND-602 Plan View of Lower Guides in Crate 
3 CD-603 ND-603 Crate - Side View, Section 
4 CD-604 ND-604 Plug-in Unit - Side and Rear Views 
5 CD-605 ND-605 Dataway Connector 
6 CD-606 ND-606 Ventilated Crate - Front View 
7 CD-607 ND-607 Adaptor for NIM Units 
8 CD-608 ND-608 Typical Printed Wiring Card 

7 CD-609 ND-609 CAMAC Crate Controller Type A 
CD-549 ND-549 NIM-CAMAC Coaxial Connectors Type 50CM 



lla. Compatibility Aspects of CAMAC Revisions 

The 1972 CAMAC specifications include a number of changes from the 
original version. The significant changes are indicated by vertical 
lines in the left-hand margins of the 1972 specifications, TID-25875 
(EUR 4100e, 1972). TID-25876 (EUR 4600e, 1972) represents the first 
fully approved Branch Highway specification. However, some equipment 
has been built based on preliminary versions that differ in some re
spect from the specification as finally approved. A summary of these 
differences is given in Appendix G. As stated in Section 1 of 
TID-25875 (EUR 4100e): 

"(The changes) have been specified in such a way that equipment 
conforming to this revised document can generally be used in 
association with older equipment, although under such conditions 
it may not be possible to derive the full benefit from new 
features." 

References 

TID-25875 
EUR 4100e, 1972 
Section 1 

TID-25876 
EUR 4600e, 1972 
Section 1 

However, in intermixing 1969 and 1972 type modules, caution must be exercised in some instances, 
particularly with regard to former patch pins Pl and P2 and the Command Accepted X line. 

Pl and P2 were previously patch pins freely available for local connections. They remain in that 
category for the control station but are now bussed as "free busses" across all the normal stations. 
Therefore, older modules using Pl or P2 as patch connections may require rewiring in that respect 
if used in new or updated crates. 

The Reserved X line of the 1969 version has been designated "Conunand Accepted." The 1969 type 
modules do not have provision for generating a Command Accepted response. They can be used in 
1972 version systems by defeating the Command Accepted requirement (see L4.2.3) or, where this 
represents a sacrifice insofar as the rest of the installation is concerned, a pseudo response 
can be obtained by a simple additional circuit within the ~odule which makes X=N. 

The Crate Controller Type A-1 has provision for Command Accepted (X) signals whereas the Type A 
of earlier drafts did not. 

The Function Codes F(l8) and F(l9) have been redefined in a manner that makes them incompatible 
with the older definitions. This redefinition was feasible because there has been very little 
use of these Function Codes in older modules. 

Appendix F of this report examines the significant specification changes point by point, partic
ularly with regard to the compatibility aspects. 

K4.l.la. Crate Jig References 

Figure K4.l.la shows an example of a jig·used in a number of U.S. 
laboratories for checking some minimum tolerance dimensions and 
the location of Dataway connectors and fixing screw holes. 

Note: Construction details are given in 
Lawrence Berkeley Laboratory 
Drawing 11X7441 P-2. 

Lawrence Berkeley Laboratory 
drawings are available from 
D. A. Mack, Lawrence Berkeley 
Laboratory, University of 
California, Berkeley, 
California 94720 

TID-25875 
EUR 4100e, 1972 
Section 4 .1.1 

Fig. K4.1. Ia. Example of Crate Jig 
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l4.l.lb. Crate Rear Construction 

The design of the rear of the crate should be such as to protect 
the Dataway from damage. At the same time, in the space above 
the Dataway, access must be provided to the rear of the plug-in 
units. Figure ES of Appendix E illustrates an interface housing 
unit to provide this protection and to readily accomodate a 
power supply such as the Type CP-l. 

K4.l.lc. Reference to Specification for Panel Dimensions 

The fourth paragraph of 4.1.1 of TID-25875 (EUR 4100e) refers to IEC 
45(Central Office)24. This Central Office Document was a prelimin
ary document of the International Electrotechnical Commission and 
has been superseded by IEC Publication 297. 

K4.2.la. Plug-in Unit Assemblies 

An example of a shielded plug-in unit is shown in Figure K4.2.la. 
Detailed drawings of plug-in units are available from: 

Lawrence Berkeley Laboratory (See note in K4.l.la) -
-LBL Drawing 11X7054 AS 

and 

European Organization for Nuclear Research (CERN) 
J. Halon, NP Division 
1211 Geneva 23 
Switzerland 

-CERN Report CIM 25543 

Fig. K4. 2. Ia. Example of Shielded Plug-in Unit 

K4.2.2a. Chamfer of Dataway Connector Plug for Plug-in Uni! 

TID-25875 (EUR 4100e) specifies maximum chamfers of lmm x lmm for 
top and bottom corners of the plug-in unit Dataway connector plug. 
A chamfer of approximately O.lmm x O.lmm (wrrich is consistent 
with the specifications) is preferred to further reduce the 
possibility of momentary mismating of the edge connector with the 
Dataway connector. Mismating can result in destruction of the 
circuits when plug-in units are inserted in energized crates. It 
will be noted that the Dataway connector socket includes an 
entrance ramp. 
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K4.2.2b Typical Dataway Connector Plug for Plug-in Units 

Figure 4.2.2b shows details of a typical Dataway connector plug 
derived from Figures 5.1, 5.2, 5.3, 7 and 8 of TID-25875 (EUR 4100e) 

K4.2.5a Coaxial Connector 

CHAMFER 
(SEE K4.2.2a) 

-.004 
4.394-.012 in. 
111.6-.1 mm 

-.3 

42 

.!:._ig_mm 
1.93 

. 2.69 1n. 3_
20 

mm 

LATING NOT LESS THAN .512 in. 13mm, 
ACTS STRAIGHT TO THIS POINT. 

ZERO VOLT (POWER RETURN) CONTACTS 
MAY EXTEND TO BOTTOM OF BOARD 
ON EACH SIDE. 

· ~6 + 100" 1.42 ..1.2 54 ·~ . ln. m,.. mm 

.106 -+ 100 I 2.69 2 I<A 126 · n. 3.20 + . ..,mm 

:~:+ . lOON in. " \·.:~ +2.54N mm (N• 2,3-- -- -42) 

::+.lOON in. Wo +2.54N mm ( N• 2,3- --- 42) 

Fig. K4.2. 2b. Typical Dataway Connector Plug 

The coaxial connector strongly recommended in Section 4.2.5 of 
TID-25875 (EUR 4100e) is now specified as NIM-CAMAC Type 50CM 
in accordance with NIM DRAWING ND-549 (ESONE Drawing CD-549). 
Examples include the LEMO OOC50 series and the KINGS K-Loc series. 

Note: If instances are encountered where such connectors 
produced prior to the adoption of this drawing do 
not fully mate, the problem can be eliminated by 
filing about 0.2 mm from the mating end of the plug. 

K4.2.5b Auxiliary Connectors 

Preferred auxiliary connectors are designated for communicating 
from and to plug-in units. They may be mounted on the front 
panel or in the restricted space on the rear of plug-in units. 
Table K4.2.5b-l lists the auxiliary connectors; the use of the 
locking assemblies is also recommended. The contact arrangements 
are shown in Figures K4.2.5b-l, -2 and -3. The fixed connector 
is preferably mounted with pin 1 at the bottom. 

References 
TID-25875 
EUR 4100e, 1972 
Section 4.2.2 & 
Figures 5, 7 & 8 

References 

TID-25875 
EUR 4100e, 1972 
Section 4.2.5 

References 

TID-25875 
EUR 4100e, 197 2 
Section 4.2.5 

When used for balanced or unbalanced signal transmission lines, it is recommended that the signal 
pairs be assigned as shown in Table K4.2.5b-2. RETURN is to be used as the complement of SIGNAL 
for a balanced pair, or as the ground reference for an unbalanced pair. The recommended location 
of the common ground, and also of Vee, if used, is in the Table. The contact assignments for the 
52-pin and 88-pin connectors have been made to facilitate the use of ribbon cables. 

Cables assemblies consisting of multiple twisted-pairs of conductors can be made with individual 
twisted pairs assigned to pins as shown in the Table. The same cable assemblies can also be used 
where individual signals of a group are each carried on a single conductor, · with a common ground 
return for the group. Cable assemblies made in conformance with these recommendations should be 
differentiated from other, outwardly similar, cables with the marking "K4.2." This marking indicates 
to the user that the cable contains only twisted pairs, with pairs connected to all pins as shown in 
Table K4.2.5b-2 . 
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Table K4.2.5b-l. Preferred Auxiliary Connectors 

Original 
Manufacturer 

Connector 
Type 

Number of 
Contacts 

Polarizing 
Code 

Useable on 

Catalog 
Numbers 

Fixed member 
(Chassis connector) 

Locking assembly 

Free member 
(Cable connector) 

Cable hood 

Locking assembly 

*Pxx yyy denotes type of jack screw 

®=SIGNAL 

0· RETURN 

ITT Cannon Electric 

2D Subminiature 
Rectangular Connector 

52 

-

Front or rear panels, 
all widths 

2DB52P 

Pin Housing 

020418-2 

2DB52S 
Socket Housing 

DB24659 

D20419 

FRONT VIEW 
OF FIXED (CHASSIS) 

CONNECTOR 

Hughes Aircraft 
Company 

WSS Subminiature 
Rectangular Connector 

88 

Front panels, 
all widths 

wss 0088 
SOO BNOO 
Socket Housing 

wss 0088 
Pxx BNyyy* 
Pin Housing 

WAC 0088 
H005 

for example 

REAR VIEW 
(WIRING SIDE) 

OF FIXED (CHASSIS) 
CONNECTOR 

~ 
N ~ &'® Ll'l t: 
~~~ 
~~® 
®~~ 
~®® 
®~~ 
~~® 
®~~ 
~~® 
®~~ 
~®® 
~~~ 
~®® 
®~~ 
~*® 
®~~ 

~ & ®· -
"® 

~ 

132 

BN 

Front panels down 
to double width 

wss 0132 
SOO BNOO 
Socket Housing 

wss 0132 
Pxx BNyyy* 
Pin Housing 

WAC 0132 
H005 

for example 

Fig. K4. 2. 5b -I. Contact Arrangement for Preferred 52-Pin Auxiliary Connector 
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®=SIGNAL 

0 =RETURN 

FRONT VIEW 
OF FIXED (CHASSIS) 

CONNECTOR 

REAR VIEW 
WIRING SIDE) 

OF FIXED (CHASSIS) 
CONNECTOR 

$m 

v "'~ 71 ::'\ 

~ ®®®®® 
~~~~~ 
®®®®® 
~6)6)~\~ 
®®®®® 
6)6)6)6)6) 
®~®~® 

~-®®®®® 
6)6)6)6)6) 

~®~®~ 
®6)®6)® 
6)®6)®6) 
®6)®6)~ 
6)®6)® 

G (9 
I'. 19 !)~ ~ 

ct$ 

Fig. K4. 2. 5b-2. Contact Arrangement for Preferred 88-Pin Auxiliary Connector 

®=SIGNAL 

0 =RETURN 

FRONT VIEW 
OF FIXED !CHASSIS) 

CONNECTOR 

REAR VIEW 
(WIRING SIDE) 

OF FIXED • (CHASSIS) 
CONNECTOR 

ct 

Fig. K4. 2. 5b-3. Contact Arrangement for Preferred 132-Pin Auxiliary Connector 
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Fig. K4. 2. 5b -I. Contact Arr.a'!gement for Preferred 52- Pin Auxiliary Connector 

52-Pin Cannon 88-Pin Hughes 132-Pin Hughes 
PAIR NO. Signal Return Signal Return Signal Return 

Contact Contact Contact Contact Contact Contact 

1 1 2 2 1 41 1 
2 3 4 4 3 23 2 
3 5 6 6 5 24 3 
4 7 8 8 7 25 4 
5 9 10 10 9 26 5 
6 11 12 12 11 27 6 
7 13 14 14 13 28 7 
8 15 16 16 15 29 8 
9 17 35 18 17 30 9 

10 18 36 20 19 31 10 
11 19 20 22 21 11 12 
12 21 22 24 23 32 13 
13 23 24 26 25 33 14 
14 25 26 28 27 34 15 
15 27 28 30 29 35 16 
16 29 30 32 31 36 17 
17 31 32 34 33 37 18 
18 33 34 36 35 38 19 
19 37 38 38 37 39 20 
20 39 40 40 39 40 21 
21 41 42 42 41 58 22 
22 43 44 44 43 59 42 
23 45 46 46 45 60 43 
24 47 48 48 47 61 44 
25 49 50 50 49 62 45 
26 51 52 52 51 63 46 
27 54 53 64 47 
28 56 55 65 48 
29 58 57 66 49 
30 60 59 67 50 
31 62 61 68 51 
32 64 63 69 52 
33 66 65 70 53 
34 68 67 71 54 
35 70 69 72 55 
36 72 71 73 56 
37 74 73 74 57 
38 76 75 93 76 
39 78 77 94 77 
40 80 79 95 78 
41 82 81 96 79 
42 84 83 97 80 
43 86 85 98 81 
44 88 87 99 82 
45 100 83 
46 103 84 
47 

~ 
104 85 

48 105 86 
49 106 87 
50 107 88 
51 108 89 
52 109 90 
53 ilO 91 
54 111 75 
55 112 113 
56 114 115 
57 116 117 
58 118 119 
59 120 101 
60 121 122 
61 123 102 
62 124 125 
63 126 127 
64 128 129 
65 130 131 
66 132 92 

Grot.md 
(wh_en used) 50 & 52 111 & 75 

Vee 
(when used) 49 & 51 

Note: RETURN is to be used as the complement of SIGNAL for a balanced pair, or as the grot.md.reference for .. 
unbalanced pair. 
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4.2.5c Digital Signal Classes and Standard Markings for Coaxial Connectors References 

K4.4a 

For the information and guidance of users, each coaxial connector on the 
front or rear panel of a CAMAC plug-in unit should have a clear indication 
of its signal class. 

Two signal classes are defined in TID-25875 (EUR 4100e): 

Digital Signal Classes 

TID-25875 
EUR 4100e, 1972 
Sections 

4.2.5 
7.2 

CAMAC Unterminated. Receivers and drivers for a class of unterminated signals compatible with 
TTL or DTL integrated circuits are defined in 7.2.1 (Table VIII) of TID-25875 (EUR 4100e). (Note 
that the signal levels defined in Section D-6 of the NIM Specification TID-20893 may not be com
patible with CAMAC unterminated signals because of logic level or current level differences). 

CAMAC Terminated (NIM Fast). Receivers and drivers for a class of terminated signals compatible 
with the NIM Fast Logic Levels are defined in 7.2.2 (Table IX) of TID-25875 (EUR 4100e). Section 
7.2.2 specifies that the signal is terminated in 50 ohms. TI1e termination may be incorporated in 
the receiver. If this is the case, the input is referred to as being Internally Terminated. 
Alternatively, it may be desired to permit chaining of a commonly used signal to several plug-in 
units from a single driving circuit. In this case, the termination is external and the input is 
said to be Externally Terminated. The plug-in unit accepts the signal via a tap whose impedance 
is high compared to 50 ohms. The signal is terminated in 50 ohms at the end of the chain. 

Standard Identifying Marks 

The signal class associated with each coaxial connector mounted on a front or rear panel of a CAMAC 
plug-in unit should be clearly indicated. It is recommended that the indications be either a 
letter code or a color code as shown in the table below. For example, the color code could consist 
of a colored ring around the connector or a washer of permanently colored material mounted under 
the coaxial connector. The washer must not interfere with any intended grounding of the connector 
body to the panel. 

Pairs of connectors for Externally Terminated signals should be mounted close together. The panel 
should have an engraved, painted or otherwise suitably affixed line between the connectors that 
form a pair. 

Recommended Identifications for Coaxial Connectors 

Signal Class Letter Code Color Code 

cAMAc Unterminated Light Blue 

CAMAC Terminated (Internally Terminated) 50 Black 

CAMAC Terminated (Externally Terminated) HiZ Gray 

Inputs and outputs should be clearly differentiated. 

Dataway Wiring 

Figure K4.4a shows the Dataway wiring in a crate with 25 stations. The 24 
normal stations (Station numbers 1-24) of the crate are wired identically. 
The wiring of the control station (Number 25) is different from that of the 
normal stations. Since a crate controller must have access to the Read (R) 
and Write (W) bus-lines, it must occupy at least one normal station in 
addition to the control station. 

The Dataway lines (and contacts) fall into the four categories described below: 

References 

TID-25875 
EUR 4100e, 1972 
Section 4.4 

and 
Tables I, II 

and III 

1. All Station Bus-Lines linking corresponding Dataway connector contacts at all stations, 
including the control station. There are 31 such bus-lines as follows: 

Function Lines F 5 Busy B 1 
Subaddress Lines A 4 Response Q 1 
Inhibit I 1 Strobe Sl, S2 2 
Clear C 1 Command Accepted X 1 
Initalize z 1 Power Supply Lines 14 
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1. Normal Station Bus-Lines linking corresponding Dataway connector contacts at all normal 
stations, but not connected to the control station. There are 50 such bus-lines as follows: 

Write Lines W 24 
Read Lines R 24 
Free Bus-Lines Pl, P2 2 

3. Individual Lines between the control station and each normal station. There are two such lines 
for each normal station, theN line (Station Number Line), by which the control station addresses 
specific normal stations, and the L line (Look-at-me Line), by which specific stations advise 
the control station that they desire attention. Thus 24 N lines and 24 L lines connect to the 
control station. 

4. Patch Contacts for each Dataway Station that are not connected to the Dataway and are thus 
available for patch connections. There are 3 patch contacts for each normal station and- 7 for 
the control station. 

DIAGONAL LINES ARE N (STATION) AND 
CIRCLES 8 REPRESENT PATCH CONTACTS 
(3 PER NORMAL STATION, 7 FOR 
CONTROL STATION). 

L (LOOK-AT-ME) LINES BETWEEN CONTROL 
STATION AND INDIVIDUAL NORMAL STATIONS 

2 

BUS LINES 
CONTINUE 

TO ALL 
NORMAL 
STATIONS 

FREE BUS LINES PI, P2 (2) { 

FUNCTION F ( 5) 1 
SUBADDRESS A (4) 

INHIBIT I, CLEAR C (2) 
INITIALIZE Z, BUSY B (2) 

STROBE 51,52 (2) 
RESPONSE Q ( I ) 

COMMAND ACCEPTED X ( I) 

WRITE LINES W (24) 

READ LINES R (24) 

POWER SUPPLY LINES 114) j 
L......J L....J L....J 

19 20 21 

I CONTROL 
.,._-----NORMAL STATIONS ( 1-24)------------------~ ST TON 

I I
I (~0~ 25) 

CRATE CONTROLLER OCCUPIES STATION 25, 
PLUS AT LEAST ONE NORMAL STATION -.""'t'l/////////j_.,....,....,....,....,,....,..._.,. 
(USUALLY NO. 241'. ~ 

Fig. K4. 4. 4a. Datowoy Wiring, Front View of 25 -Station Crate 

Dataway Patch Contact Terminals 

It is mandatory that patch· contacts (such as wire-wrap terminals) be provided 
for P3-P5 of normal stations and Pl-P7 of the control station. In addition, 
it is preferred practice to have such contact terminals provided also for I, 
C, and the 0 volt (Power Return) busses and for each N and L line. 

Dataway Artwork 

Artwork for multilayer printed Dataway boards has been prepared by various 
laboratories. Photographic prints of a Lawrence Berkeley Laboratory example 
are available. (See note in K4.l.la) 
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l5.4.1a Examples of LAM Logic References 

Figures K5.4.la-l, -2 and -3 are examples of LAM Logic in modules. Figure 
KJ.4.la-l shows an example of LAM logic for a module with a single source 
of Look-at-Me. For modules having multiple sources of Look-at-Me, operations on 
the LAMs may be addressed via sub-addresses (as in Figure K5.4.la-2) or via 
bits in the data word associated with the operation (as in Fi ure K5.4.la-3). 

LAM SOURCE 

LAM STATUS 

L SIGNAL 
(INTERNAL) 

>----a 

* ~---L 
"'FJ (NOTE 3) 

TID-25875 
EUR 4100e, 1972 
Section 5.4.1 
Figure 11 

N·F(IOl·A(Ol·St* Features mandatory for this LAM system shown with an asterisk (*). 
(CLEAR LAM) 

z. s 2*-___.... _____ ...,_~ 

(INITIALISE) N•F(24l·A(Ol· Sl 
(DISABLE LAM) 

2. Sub-addresses may be chosen arbitrarily, for example, to match 
sub-addresses associated with the LAM sources. In this example, 
A(l5) is shown for Test Look-at-Me for uniformity with more 
complex modules. See Figures K5.4.la-2 and -3. 

3. Some form of L inhibiting is required. The method shown is 
probably the simplest. 

4. Except for Z where use of S2 is mandatory, either Sl or S2 may be 
used. 

Fig. K5. 4. la-1. Example of Single-Source LOOK-AT - ME Logic 

LAM SOURCE ;.1 ________ .. 

!FEATURE OR REGISTER A(Oll 

N·F(IOl·A(O)·Sl* 
(CLEAR LAM STATUS 1) 

LAM STATUS 1 

N·F(24l·A(0}·S1 
DISABLE LAM REQ. I 

LAM SOURCE ::.2---1----f-----, 

N•F(IO)·A(I5)·S 1 
(CLEAR ALL 
LAM STATUS) 

N· F(2Gl·A(I5l·Si 
(ENABLE ALL LAM REQ.) 

(SEE NOTE 6) ~---~a.::....--. 

N·F(24)·A(I5)·Sl 
(DISABLE 

Z·S 2*~--~------._ ____ A_L_L_L_A_M __ RE_a_J __ ~~----~ 
(INITIALISE) 

3 & 4. 

s. 

N·F(Bl·A(Ol 
(TEST LAM 
REQUEST il 

LAM REQUEST 1 

(SEE NOTE 3) 

Q 

DATAWAY L 

See Notes 3 & 4 for Figure K5.4.la-l 

Notes: 
LAM STATUS I 

REGISTER I LAM MASKI 
REGISTER 

The heavy lines facilitate comparison 
with the single-source logic shown in 
Figure K5.4.la-l. ~ndatory features for a module which performs operations 

2. 

on LAMs via sub-addresses are shown with an asterisk(*). 6. For modules that include both individual 
Although choice of sub-address is arbitrary, it is generally LAM masks and an overall LAM mask (as 
useful to use the -same sub-address for the commands associated above), the module information summaries 
with a given LAM source. For example, the figure shows sub- must point out that an individual LAM 
address A(O) used for LAM source 1; A(l) for LAM source 2, Request is enabled only if its individua 
etc. Sub-addresses A(lS) is suggested for operations which mask and the overall mask have both been 
affect all LAM sources, e.g., Enable/Disable all LAM requests set. 

and Test L signal. Fig. K5. 4. Ia- 2. Exam pie of Multiple-Source LOOK-AT- Me Logic 
Showing Operations on LAMs via Sub- Addresses 
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Notes: 

N ·F(23l·A(I3)•Wm· 51 

I LAM STATUS I 
REGISTER 

1. Features which are mandatory for a module 
which performs operations on LAMs via 
Databits are shown with an asterisk (*). 

N· F(il-A(I4)* 
(READ LAM REQUEST) 

3. See Note 3 for Figure K5.4.la-l. 

4. See Note 4 for Figure K5.4.la-l. 

-* N 
(SEE NOTE 3) 

TO -Rm 

2. Although Al5 is shown, choice of sub-address 
for Test Look-at-Me is arbitrary. All other 
sub-addresses shown are those recommended in 
5.4.1.2 

5. Appropriate logic should be provided to ensure 
that LAM status bits cannot be set during 
Dataway command cycles for Read LAM Status and 
Read LAM Request. 

Fig. K5. 4. la-3 Example of Multiple-Source LOOK-AT-ME Logic 
Showing Operations on LAMs via Databits 

K5.4.4a Command Accepted (X and BX) Disabling 

See 14.2.3 

K5.4.4b Interpretation of Command Accepted (X) Response for Q-Controlled Block 
Transfers 

1. Address Scan (5.4.3.1) During the operation by a controller of an 
Address Scan algorithm, there are two conditions where X=O does not 
indicate a malfunction. In both these conditions, Q=O responses are 
also generated. This means that, during an Address Scan, controllers 
should interpret X=O as an indication of serious malfunction (See 
L4.2.3) only if Q=l. The two conditions are described below: 
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K5.4.4b 
cont. 

K5.7a 

As stated in 5.4.3.1, the addressing of each register in a sequence intended to be used in 
the Address Scan mode of block transfer must result in a response of Q=l. The addressing of 
the first register location (if any) beyond the sequence must result in a Q=O response. This 
is the mechanism used to locate the end of the sequence, If the first location beyond the 
sequence is vacant, addressing it also results in an X=O response. However, if this register 
location is used for a non-Address Scan register, then, as it is addressed, an X=l response is 
proper, even though the Q response must be 0, (Q=l, X=O is always a fault condition), 

The operation of an algorithm used by the controller during Address Scan may result in 
addressing an empty station, The response to such a command is always X=O, 

2. Repeat (5.4,3,2) During Repeat mode, the state of the Q response conveys information on the 
readiness of the addressed register to participate in a data transfer. (Q=l means ready; 
Q=O means not ready), Regardless of the logic state of the Q response, the Command Accepted 
response should be X=l. 

3, Stop (5.4.3,3) During Stop mode the state of the Q response conveys information as to whether 
the transfer of the current data word to or from the addressed register is within or without a 
data block, (Q=l means within; Q=O means without,) Regardless of the logic state of the 
Q response, the Command Accepted response should be X=l, 

Reserved Power Lines Yl and Y2 

See K8c 

References 

TID-25875 
EUR 4100e, 1972 
Sections 5.7 & 8 
Tables I, II, III 

K7.1.2a Current Distribution, CAMAC Dataway References 

Table VI of TID-25875 (EUR 4100e) gives the standard for signal currents 
through Dataway connectors, and for pull-up current sources, while Table 
VII gives the current standards for patch contacts, Figure K7.1.2a is 
included here to present these current standards pictorially, though the 
maximum possible connections are not shown. 
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N 

! 
F:, P2 BUS .......... 

UP TO 23 MODULES LOGIC "o" .................. 

USING FREE BUS LINES. P~, ~ BUS 

LOGIC"I" 
....................................... 

UP TO 23 MODULES 
GENERATING Q,R,~...X SIGNALS 
TO CRATE CONT~OLLERS 
ON A SINGLE R, Q OR X LINE .. 

UP TO 23 MODULES 
RECEIVING SIGNALS FROM 
CRATE CONTROLLER ON A 
SINGLE W, A, F, B, Z, I,C LINE .. 

UP TO 23 MODULES 
RECEIV ING SIGNALS FROM 
CRATE CONTROLLER ON A 
SINGLE S LINE. 

Q,R,X 
LOGIC "1" 

...... ...... ...... 

Q, R,X 
LOGIC"O" 

...... 

.............................. 

W,A,F, B,Z,l,C 
LOGIC "1" 

................................... 

W, A, F, B, Z,I,C 
LOGIC~O" 

--- ............ 

s 
LOGIC "1" 

................. 
.......... 

NOTES ko~C ·~o" 
I. ASSUMED .................. 

(a) 1001-'-A LEAKAGE PER GATE AT LOGIC"O". 
(b) 1.6 mA SOURCE PER RECEIVER AT LOGIC"!': 
(c) 9.6mA MAXIMUM PULL UP CURRENT, 

P.U. =PULL UP RESISTOR. 
(d) CRATE CONTROLLER 2 UNITS WIDE, 

OTHER MODULES I UNIT WIDE. 
2. MAXIMUM POSSIBLE CONNECTIONS NOT SHOWN 
3. ~ INDICATES LOGIC COMMON VIA POWER 

RETURN BUS. 
4. PULL-UP CAPABILITY MUST BE 2.3 mA MINIMUM. 
5. P. 8 ~ MAY ALSO USE W/R CURRENT DISTRIBUTIONS. 

N 
LOGIC "1" 

PATCH PIN 
CONNECTIONS 

(I max.) 
2001-'-A 

(23xl.6)mA
(max.) 

(23 x 1.6)mAi(23x 1.6)mA+I 
(max) 58 mAmax• 

1(23xiOO)fLA+ <j>+ I IO<)J.Amax ~~P. U. 

Fig. K7. I. 2a. Current Distribution, CAMAC 
(23xiOO)fLA,-

0ataway (max) 
1 

1001-'-Al 

+ 



.. Preferred Power Supply Connector 

A preferred power supply connector is designated fo.r connecting power 
supplies to the Dataway power lines. The connector is listed in Table 
K8a together with contact assignments. 

Table K8a. Preferred Power Supply Connectors and Contact Assignments 

Original Manufacturer 

Connector Type 

Number of Contacts 

Catalog Numbers 

Fixed Member (Crate connector) 

Free Member (Power supply connector) 

Suitable Contacts 

AWG Type II ~Machined~*** 
Wire Gauge Pin* Socket** 

one 1116 or 1118 202507 202508 
one /130 201555 
two /118 202725 

*Pins to be used in Fixed Member (Crate connector) 
**Sockets to be used in Free Member (Power supply connector) 

AMP 

AMP-INCERT 
Series M 

50 

201358-3 

200277-4 

Type III+ (Formed)*** 
Pin* Socket** 

66098 
66425 
66359 

66100 

***Type II Contacts have lower resistance than Type III+ but are more expensive 

CONTACT ASSIGNMENTS 

A 117V AC Live 
B 117V AC Neutral 
c +200 
D +200R 
E Reserved 
F Reserved 
H Reserved 
J Chassis Gnd, Status and 

Temp. Warn. Returns 
K Status 
L Temp. Warn. 
M Y2R 
N Y2RS 
P Y2 
R Y2S 
S YlS 
T Yl 
U YlRS 
V YlR 
w -24 
X -24S 
Y -24R 
Z -24RS 
a -12 
b -12S 
c -12R 

R indicates Return 
S indicates Sense 
RS indicates Return Sense 
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d -12RS 
e -6S 
f -6RS 
h -6 
j -6R 
k -6 
m -6R 
n -6 
p -6R 
r +6RS 
s +6S 
t +6R 
u +6 
v +6R 
w +6 
X +6R 
y +6 
z +12RS 
AA +12R 
BB +12S 
cc +12 
DD +24RS 
EE +24R 
FF +24S 
HH +24 

References 

TID-25875 
EUR 4100e, 1972 
Section 8 



Jt8b 

K8c 

K8d 

K8e 

La 

Lla 

L3a 

Power Line Standards 

The use of +12V, -12V and +200V de and 117V ac in plug-in units should be 
avoided since these are nonmandatory voltages and will usually not be 
available on the crate power busses. 

Reserved Power Lines Yl and Y2 

The requirement of the Reserved Power Lines (Yl, Y2) is met provided that the 
Dataway construction is such that appropriate lines can be installed if and When 
these lines are fully defined. 

Typical Power Supply 

Appendix E is a description of a typical power supply for use with CAMAC crates. 

Marking of Voltage & Current Requirements on Plug-in Units 

The voltage and current requirements should be clearly and permanently marked 
on all plug-in units, preferably on the front panels. 

Reference to EUR 4600e 

The abstract and Sections A, B, and F of TID-25876 incorrectly refer to 
"EUR 4600e dated October 1971." They should refer to EUR 4600e dated 1972. 

CAMAC Compatibility 

See Kla and Appendices F and G. 

Branch Highway Length Limitations 

Standard Highway 

The standard branch highway, described in TID-25876 (EUR 4600e), uses a 
single-ended (unbalanced) mode of signal transmission. 

References 

TID-25875 
EUR 4100e, 1972 
Section 8 

and 
Table X 
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References 
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Abstract 
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TID-25876 
EUR 4600e, 1972 
Section 1 

TID-25875 
EUR 4100e, 1972 
Section 1 

References 

TID-25876 
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This mode gives reliable transmission in systems where the total length of the highway is not 
excessive. A reasonable figure for maximum length is about 25 meters for cables using #26 AWG 
conductors, although longer branch highways of this type have been used successfully. 

However, as the highway length is increased, the de voltage drops due to signal currents flowing in the 
conductors begin to seriously reduce the signal voltages at the receivers. This reduction in signal 
voltage results in a reduction of noise margin • 
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Figure L3a-l shows curves of logic 1 1 1 receiver input voltage as a function of branch highway length 
for different wire sizes when terminated as recommended in Table VIII of TID-25876 (EUR 4600e). 
These curves are based on a driver circuit that produces the maximum permitted logic 1 1 1 level of 
0.5 volts. The maximum specified logic 1 1 1 level at the receivers is 1.2V. Thus, the guaranteed noise 
margin at zero highway length is 0.7V. The 0.85V line represents the receiver voltage at which the 
guaranteed noise margin is (l/2)(0.7)=0.35V. The branch highway lengths corresponding to this noise 
margin are 16, 25, 40 and 66 meters for 28, 26, 24 and 22 AWG wire sizes, respectively; larger conduc
tors will permit correspondingly longer branch highways though the diameter of the cable may be too 
great for direct entry into the hood of the branch highway connector. 

Fig. L3a -1. Branch HighwCJy Receiver In.pu1 Voltage 

Balanced Highway 

A branch can be conveniently extended beyond the 
limits discussed above by the us'e of single-ended
to-balanced converters. In this scheme, signals 
are transmitted over a long span of distance using 
a balanced transmission mode. At each end of the 
span the balanced signals are converted to the 
standard branch highway mode, with appropriate 
termination of the single-ended signals. Aside 
from the converters and the balanced span, other 
components (for example, all branch drivers and 
crate controllers) are completely CAMAC standard. 
Figure L3a-2 shows the configuration of such a 
system. It has two long distance links each of 
which utilizes the balanced signal transmission 
mode. A indicates Crate Controller Type A. 
SE/Bal 1 , Bal/SE t indicates single-ended-to
balanced, balanced-to-single-ended converter. 
Transient protection may be necessary on long 
lines. 

Figure L3a-3 shows curves of received signal 
voltage as a function of transmission line length 
for a differential (balanced) signal transmission 
system using current-switching transmitters. The 
curves are based on IR drops in a cable using 022 
AWG conductors. 

Fig. L3a-3. Differential Receiver Input Voltages 
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Fig. L3a-2. 

Balar1ced Transmission System With 
Single-Ended-To -Balanced Converters 



L4.2.3 Calland Acc~pted (X and BX) Disabling 

CAMAC computer interfaces, whether crate controllers or branch drivers, 
that include provisions for monitoring the Command Accepted (X or BX) 
response should also include a mode of operation in which an X 
(or BX) = 0 response does not result in an automatic system alarm. This 
mode is necessary to permit "normal" operation of a system that includes 
early plug-in units that do not have provision for generating or trans
mitting the Command Accepted signals. Such plug-in units always "respond" 
with X=O. When performing an Address Scan block transfer the combination 
Q=O, X=O should not result in an automatic system alarm. 

16 

References 

TID-25876 
EUR 4600e, 1972 
Sections 

4.2.4 
A1.4 
and 

Figure 7 

TID-25875 
EUR 4100e, 1972 
Section 5.4.4 



Appendix A 

AEC Committee on Nuclear Instruments Modules 

(N l M Committee) 
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National Bureau of Standards 
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Argonne National Laboratory 
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CERN European Organization for 
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Columbia University 
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Pacific Northwest Laboratory 

Stanford Linear Accelerator Center 
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Laboratory 

Yale University 
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N I M- CA MAC Working Groups of A E C Committee 
On Nuclear Instrument Modules 

(NIM Committee) 

NIM-CAMAC DATAWAY WORKING GROUP 
Frederick A. Kirsten, LBL (Chairman) 
Stanley J. Rudnick, ANL (Secretary) 
Edward J. Barsotti/S. R. Smith, NAL 
Louis Costrell, NBS 
Satish Dhawan, Yale 
Donald R. Heywood, TRIUMF 
Cordon Kerns, NAL 
Raymond s. Larsen/Dale Horelick, SLAC 
Donald R. Machen, LASL 
Leo Paffrath, Kitt Peak Nat'l Observatory 
Seymour Rankowitz, BNL 

NIM-CAMAC SOFTWARE WORKING GROUP 
Satish Dhawan, Yale (Chairman) 
Richard F. Thomas, Jr., LASL (Vice Chairman) 
Louis Costrell, NBS 
W. Kenneth Dawson, TRIUMF 
David B. Gustafson/Roger Cottrell, SLAC 
Clive P. Hohberger, BNL 
Frederick A. Kirsten, LBL 
Richard A. LaSalle, Fla State 
Frank R. Lenkszus, ANL 
Lloyd Robinson, Lick Observatory 
David Rosenberg, NAL 

MECHANICAL & POWER SUPPLIES WORKING GROUP 
Dick A. Mack, LBL (Chairman) 
Louis Costrell, NBS 
John J. Eichholz, ANL 
Cordon Kerns, NAL 

ANALOG SIGNALS WORKING GROUP 
Dan I. Porat, SLAC (Chairman) 
Louis Costrell, NBS 
Nat W. Hill, ORNL 
Seymour Rankowitz, BNL 

NIM EXECUTIVE COMMITIEE FOR CAMAC 
Louis Costrell, NBS (Chairman) 
Satish Dhawan, Yale 
Frederick A. Kirsten, LBL 
Raymond S. Larsen, SLAC 
Dick A. Mack, LBL 
James H. Trainor, NASA/GSFC 
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Dick A. Mack, LBL 
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Membership of the ESONE Committee 

MEMBER LABORATORIES 

International European Organization for Nuclear Research 

Austria 

Belgium 

Denmark 

England 

France 

Germany 

Greece 

Hungary 

Italy 

Netherlands 

Poland 

Sweden 

Switzerland 

Yugoslavia 

{CERN) 
Centro Comune di Ricerca {Euratom) 
ESONE Secretariat 
Bureau Central de Mesures Nucleaires 

(Euratom) 
Institut Max von Laue-Paul Langevin 

Studiengesellschaft Atomenergie 

Centre d'Etude de l'Energie Nucleaire 

Forsogsanlag Rise 

Atomic Energy Research Establishment 
Culham Laboratory 
Daresbury Nuclear Physics Lab. 
Rutherford High Energy Laboratory 
Nucl. Physics Laboratory, University 

Centre d'Etudes Nucleaires de Saclay 
Centre d'Etudes Nucleaires de Grenoble 
Laboratoire de l'Accelerateur Lineaire 

Deutsche Studiengruppe fur Nukleare 
Elektronik 

c/o Physikalisches Institut der 
Universitat 

Deutsches Elektronen-Synchrotron 
Hahn-Meitner-Institut f. Kernforschung 
Kernforschungsanlage Jlilich 
Gesellschaft flir Kernforschung 
Institut fur Kernphysik der Universitat 

Demokritus Nuclear Research Centre 

Central Research Institute for Physics 

Comitate Nazionale Energia Nucleare (CNEN) 
CNEN Laboratori Nazionali 
CNEN Centro Studi. Nucleari 
Centro Studi Nucleari Enrico Fermi 
Centro Informazioni Studi Experienze (CISE) 
Istituto di Fisica dell' Universita 

Reactor Centrum Nederland 
Institut voor Kernphysisch Onderzoek 

Instytut Badan Jadrowych 

Aktiebolaget Atomenergi Studsvik 

Institut fur Angewandte Physik der 
Universitat 

Boris Kidric Institut of Nuclear Sciences 

AFFILIATED LABORATORY 

Canada TRIUMF Project, University of British 
Columbia 

Cl 

REPRESENTATIVE 

F. Iselin 

L. Stanchi 
w. Becker 
H. Meyer 

A. Axmann 

w. Attwenger 

L. Binard 

Per Skaarup 

H. Bisby 
A. J, Vickers 
B. Zacharov 
M. J. Cawthraw 
B.E.F. Macefield 

P. Gallice 
J. Lecomte 
Ph. Briandet 

B. A. Brandt 

D. Schmidt 
H. Klessmann 
K. D. Muller 
K. Tradowsky 
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Ch. Man takas 
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F. Fioroni 
P. F, Manfredi 
P. F. Manfredi 
G. Giannelli 

P.C: van den Berg 
E. Kwakkel 

R. Trechcinski 

Per Gunnar Sjolin 

M. Vojinovic 

W. K. Dawson 

LOCATION 

Geneva, Switzerland 

Ispra, Italy 
Ispra, Italy 
Geel, Belgium 

Grenoble, France 

Wien 

Mol 

Roskilde 

Harwell 
Abingdon 
Warrington 
Chilton 
Oxford 

Gif-sur-Yvette 
Grenoble 
Or say 

Marl?urg 

Hamburg 
Berlin 
Jlilich 
Karlsruhe 
Frankfurt/Main 

Athens 

Budapest 

Rom a 
Frascati 
Casaccia 
Milano 
Milano 
Bari 

Pet ten 
Amsterdam 

Swierk/Otwocka 

Nykoping 

Basel 

Vinca Belgrade 

Vancouver 



Appendix D 
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A. C. Peatfield, DNPL Daresbury, England 
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H.-J. Trebst, Phys. Inst. Uni Erlangen, Germany 
P.C. Van den Berg, SRCN Petten, Netherland 
A. J. Vickers, UKAEA Culham, England 

CAMAC SOFTWARE WORKING GROUP (SWG) 
E. De Agostino, CNEN-CSN Casaccia, Italy 
W. Attwenger, SGAE Seibersdorf, Austria 
P. Christensen, AEC Ris;, Denmark 
P. Elzer, Phys. Inst. Uni Erlangen, Germany 
H. Halling, KFA JUlich, Germany (Secretary) 
J. Harneit, GfK Karlsruhe, Germany 
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W. Woletz, HMI Berlin, Germany 
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F. Hale, AERE Harwell, England (Chairman) 
C. Lallemant, CEA-CEN Saclay, France 
H.-J. Trebst. Phys. Inst. Uni Erlangen, Germany 

CAMAC ANALOG SIGNAL WORKING GROUP (AWG) 
H. Barthel, GfK Karlsruhe, Germany 
T. Friese, HMI Berlin, Germany (Chairman) 
0. Fromhein, GfK Karlsruhe, Germany ( Se.c:l"etaty) 

H. Guillen, CEA-CEN Saclay, France 
R. Hagelberg, CERN, Geneva, Switzerland 
R. Kurz, KFA JUlich, Germany 
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R. C. M. Barnes, AERE Harwell, England 
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Appendix E 

Description of a Typical CAMAC Power Supply 

Type CP-1 

A. General 

The power supply described herein is suitable 
for use with the CAMAC Module Instrumentation 
System for Data Handling. 

This description is written in the form of a 
specification for the convenience of those 
who wish to use it for that purpose. 

Due to the high operational reliability required, 
only the highest quality components should be 
employed. All semiconductor components shall be 
silicon, and shall be encapsulated in metal or 
ceramic, hermetically sealed, cases. Components 
shall not be used beyond their design ratings. 
The supply shall be designed with a life ex
pectancy of at least 5 years. See Fig. El for 
block diagram. Wiring to the right of PG-26 is 
not considered part of the power supply. 

B. Input 

The input voltage shall be the nominal line volt
age, +10% to -12%, at nominal line frequency 
±3Hz. In the U.S. the nominal line voltage is 
117V and the nominal line frequency is 60 Hz. 

C. Output 

The supply is to provide four d.c. outputs with at 
least the following current ratings: 

Voltage Volts Current Amperes 

+ 6.00 0 to 25 
6.00 0 to 25 

+ 24.00 0 to 6 
- 24.00 0 to 6 

The four outputs shall be simultaneously available 
but the currents may be limited to a minimum 
total output power of 294 watts. The +6.0V 
supplies shall operate on a current sh~ring basis, 
such that the total combined current outputs may 
be limited to 25A. Likewise, the +24V supplies 
shall be current shared, and may b; limited to a 
total combined current output of 6A. Rated out
put current shall also be available to loads 
connected between the positive outputs and the 
negative outputs. 

If the output power demanded should exceed a safe 
operating value, the supply shall protect itself. 

Remote sensing shall be utilized on all outputs of 
this power supply. Remote sense points can be 
expected to be within 305 mm of the crate connec
tor, PG-27. All wiring shall be in accordance 
with Fig. El. 

D. Regulation and Stability 

1. During a 24-hour period the ±6.0V outputs 
shall vary by not more than +0.5% due to changes 
of input voltage and output current within the 
specified ranges. 

El 

2. During a 24-hour period the ±24V outputs shall 
vary by not more than ±0.2% due to changes of in
put voltage and output current within the specified 
ranges. 

3. The long-term stability shall be such that, 
after a 24-hour warmup, over a 6-month period for 
constant load, line, and ambient temperature con
ditions, the +6.0V output shall drift not more 
than +0.5%; the +24V outputs shall drift not more 
than +o .3%. 

E. Noise and Ripple 

Noise and ripple, as measured on an oscilloscope 
d.c. to 50 MHz band-width, shall not exceed 15 
mV peak-to-peak. 

F. Temperature and Temperature Coefficient 

The ambient temperature range is from 0°C to 
so•c without derating. Ambient temperature as 
used throughout this specification shall be taken 
at a location that is not affected by the temper
ature of the power supply. 

The output voltage coefficents for changes in 
ambient temperatures between 0°C and 50°C shall 
not exceed 0 .02%;o C. 

G. Voltage Adjustment 

H. 

The output voltage shall be adjustable over a 
nominal range of at least +2% by means of screw
driver adjustments accessible through the rear or 
top of the supply. The maximum error in resetting 
each output voltage shall be ±0.5%. 

Recovery Time and Turn-on - Turn-off Transients 

The outputs shall recover to within +0.2% of their 
steady state values within 1 ms for ~ny change 
within the specified input voltage and for a 50% 
rated load current change. The peak output ex
cursions during 1 ms shall not exceed +5% of rated 
voltage for such line or load changes,-and shall 
be proportionately less for smaller changes. 

Response to input voltage changes or to +5% bus
line voltage changes shall be non-oscill~tory. 

From turn-on the power supply output shall stabi
lize to within ±1% of its final value within one 
minute for constant line, load, and ambient temp
erature. The turn-on and turn-off transients 
shall not exceed 20% of the nominal voltage. 

I. Magnetic Field Effects 

A magnetic field of 50 gauss in any direction 
shall not cause performance characteristic 
variations of more than +0.5%. 

J. Power Transformers 

The power transformers shall be constructed with 
an electrostatic shield Which is connected to the 
core. 



K. Terminals 

All wiring shall be as shown in Fig. El. 

(1) When designed for use with 117V a.c. mains, a 
three-wire power cord of approximately 1.5 
meters in length shall be included. It shall 
have a NEMA CAP, 5-15P. The power cord may be 
permanently attached to the power supply, or 
alternatively, may terminate in a NEMA 
CONNECTOR BODY 5-lSR, mating with a NEMA INLET 
5-15P on the Power Supply. 

(2) The d.c. output power shall be supplied via a 
connector (PG26) as designated in Fig. El, or 
mating equivalent. Wire size, socket types, 
and pin assignments are specified in Fig. El. 

L. Protection 

(1) The input of the supply shall be protected with 
a fuse of adequate rating in each side of the 
line. The fuses shall be readily accessible. 

(2) The output of the supply shall be short-circuit 
protected by means of an electronic circuit. 
The current limiting threshold shall be set at 
least 0.2 ampere above the specified maximum 
output currents. The output voltage shall be 
resumed after the short has been removed. A 
continuous short circuit shall not damage the 
supply or blow a fuse. 

(3) The output shall be protected by limiting 
circuits so that under no conditions will the 
±24V outputs exceed 34V or the ±6.0V outputs 
exceed 7.5V. Operation of the over-voltage 
protection shall not damage the power supply. 

(4) In no case shall a failure of any supply cause 
an increase in voltage of any other supply by 
more than 20%. 

(5) The power supply shall not damage itself and 
the conditions of 1(3) shall apply if the 
power supply is turned on with any or all pins 
of PG-26 disconnected. 

(6) Thermal protection circuits shall be provide4 
to disable the supply when the temperature 
exceeds a safe operating value. 

The maximum safe operating temperature, as 
measured at the thermal switch, shall be 
specified on the schematic circuit diagram. 

M. Crate Ventilation 

This power supply shall include fans and mechanical 
assembly to provide forced air ventilation of a 
CAMAC crate. Air flow of at least 12 CFM shall be 
directed into each of four equal crate sections 
extending from front-to-hack. The air flow imped
ance of densely packed CAMAC modules in all twenty
five stations shall be. considered in determining 
the minimum air flow rate. 

Air shall be drawn from directly in front of the 
rack in which the assembly is mounted. Air filters 
allowing a visual inspection from the front, shall 
be included. The air shall be channelled in such 
a way that it does not experience an appreciable 
temperature rise due to the heat of the power 
supply. ~e unit shall include a POWER ON-OFF 
switch which simultaneously provides power to both 
the fans and to the power supply. 

E2 

N. Mounting 

The supply shall be constructed for rack mounting 
immediately below a CAMAC crate in such a fashion 
that the ventilation requirements of this specific
ation are achieved, 

(1) Fig. E2 specifies several outline dimensions 
and component locations to which the unit must 
adhere. 

(2) Interface housing units (see Fig. E5) mech
anically adapt CAMAC crates from various 
sources to this power supply. They also house 
and protect PG-27, power bussing, and the data
way connectors. 

An interface housing unit is not a part of this 
specification. The power supply shall, how
ever, be provided with four #10-32 captive 
screws in the positions shown in Fig. E2 as a 
means of securing to an interface housing unit. 

(3) The panel height of the supply is not specified 
Panel height is at a premium in rack space. 
Trade offs between panel height and power 
supply costs should be optimized. 

0. Monitoring 

P. 

(1) Front panel metering shall be provided to 
monitor the four d.c. voltages and their 
current loads . The metering shall be accu
rate to +2.5% full scale. 

The meter scales shall be calibrated with full 
scales of 8 and 30, and shall have labeled 
markers at nominal voltage values and at rated 
current values, 

(2) A front panel neon lamp (or suitable solid 
state indicator)wired as shown in Fig. El 
shall be provided to indicate the a.c. power 
on condition. 

(3) A front panel thermal warning light, wired as 
shown in Fig. El shall be provided.· It shall 
light wnenever the temperature within the 
supply exceeds a value 20°C below the maximum 
safe operating temperature, 

Mechanical Construction 

(1) Insulating materials such as printed wiring 
boards shall be flame retardant, 

(2) All components shall be accessible for testing 
and replacement. 

(3) All integrated circuits shall be mounted in 
high quality I.e. sockets. 

(4) Markings: Maj or components such as solid 
state devices, transformers (including leads) 
large capacitors, controls, and terminals 
shall be marked in the most readable position 
in the unit with respect to their identifica
tion on the schematic diagram. 

Q. Circuit Diagram 

Two copies of the schematic circuit diagram, which 
include component v~lues, shall be provided with 
each supply. All semiconductor components shall be 
designated by EIA numbers or in nomeclature common
ly used by semiconductor manufacturers or shall be 



directly replaceable by the same. Where special FIGURES 
types are used, the schematic diagram or instruction 
book shall recommend a semiconductor manufacturer's FIG. El INTERCONNECTION BLOCK DIAGRAM 
equivalent that will provide satisfactory perfor
mance. 

R. Finish 

All front panel metal surfaces shall be finished 
with a baked-on enamel or with an equally hard, 
chip-resistant, material. All surfaces not seen 
from the front may be finished similarly, or may be 
finished with cadmium plate, nickel plate, or 
iridite. 

Numerals 1 through 25, representing station numbers 
in a CAMAC crate, and to identify modules inserted 
into a crate which may be mounted immediately above 
the s~pply, shall be printed on the front panel near 
the top edge. They shall be in consecutive order 
from left to right as viewed from the front with 
the numeral 13 at the front panel center~ine, and 
shall be positioned at 17.2mm intervals. The 
numerals shall be at least 4mm in height. 

s. Test Conditions 

305 mm of lead shall be used to simulate crate 
wiring between PG27 and the dataway power bus. 
Sense leads and test-load leads shall be attached 
at this distance from PG27, and measurements to 
determine adherence to these specifications shall 
be made at this point. Users are alerted to the 
fact that, in .practice, performance will depend 
upon the actual positions of sense points and the 
reactive nature of loads. 

T. Optional Feature - STATUS BIT 

A STATUS BrT to indicate whether the power unit is 
functioning normally may be provided. This 
optional feature, when provided, shall be stand
ardized as follows: 

(1) The STATUS BIT source shall be a relay which 
provides contact closure when in the alarm 
condition; shorting the STATUS BIT line to the 
power-unit chassis. Under normal operating 
conditions, the STATUS BIT line shall be an 
"open circuit" in the power unit. 

Contact rating shall be minimally 50V, 
500 ma. 

(2) The STATUS BIT alarm condition shall indicate · 
that any one of the following conditions exist: 

a. Any one of the voltages supplied 
by the unit is outside of specified 
voltage range. 

b. Any one or combination of supplies 
is being loaded beyond specified 
current range. 

c. The thermal warning switch is in 
the alarm condition. 

The STATUS BIT may indicate additional alarm 
conditions at the option of the manufacturer, but 
a., b. and c. must minimally be included. 

(3) In the power unit, the STATUS BIT shall be 
wired to contact K of PG26 and to a front panel 
50CM coaxial connector. 

E3 

FIG. E2 MAXIMUM OUTLINE DIMENSIONS AND 
ILLUSTRATIVE UNIT 

FIG. E3 ±6V, TIME AND VOLTAGE CHARACTERISTICS 

FIG. E4 ±24V, TIME AND VOLTAGE CHARACTERISTICS 

FIG. E5 INTERFACE HOUISNG UNIT, #10-32 TAPPED 
HOLE LOCATIONS (See note below) 

FIG. E6 POWER BUSSES AND POWER RETURN BUS, 
FEED AND SENSE WIRING (See note below) 

NOTE: 

The information on Figures E5 and E6 indicate 
preferred practice for fabrication and assembly 
of CAMAC crate wiring and the interface housing 
unit. It is presented in this DESCRIPTION OF A 
TYPICAL CAMAC POWER SUPPLY because of the intimate 
relationship between these items and the power 
supply and ventilation unit. 
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NOTES:-

1. OPTIONAL VOLTAGES. PINS RESERVED FOR 
OPTIONAL VOLTAGES NOT SUPPLIED BY THIS UNIT. 
IF WIRED, MINIMUM WIRE GAUGES SHOWN PERTAIN. 

2. ALL PINS WIRED AS SHOWN, PG27 AND CAMAC 
CRATE WIRING ARE NOT PROVIDED WITH THIS 
POWER SUPPLY. 

3. SUFFICIENT LENGTH, POSITIONING, AND 
FLEXIBILITY TO MATE WITH CRATE CONNECTOR 
MOUNTED AS SHOWN IN FIG. E2 (MINIMUM LENGTH, 
305 mm). 

4. ~AMP BLOCK 200277-4, WITH~ 
~CONTACTS: 
~ AMP BLOCK 201358-3, WITH ~ 
flli_ CONTACTS~ 

AWG 
WIRE GAUGE 

ONE #16 OR #18 
ONE #30 
TWO# 18 

USEABLE AMP CONTACTS 
TYPE 11 TYPE m+ 

~ SOCKET f.!.!:!_ SOCKET 

202507 202508 66098 66100 
201555 ------- 66425 ------
202725 ------ 66359 -----

OTHER CONNECTORS FULLY MATEABLE WITH THESE 
AND WITH AT LEAST 13 AMPERES PER CONTACT 
RATING MAY BE USED. 

5. 24 INDICATES 24 VOLT LINE 
24 R " 24 VOLT RETURN LINE 
24 S • 24 VOLT SENSE LINE 
24 RS • 24 VOLT RETURN SENSE LINE 

Etc FOR OTHER VOLTAGES 

6. PG ~ OPTIONAL 

7. OPTIONAL FEATURE, SECTION T. 

8. POLARIZATION OF CONNECTORS PG26 AND PG27 IS 
TO BE PROVIDED BY THE USE OF TWO GUIDE PINS 
IN THE CORNER HOtES OF ONE END AND TWO GUIDE 
SOCKETS IN THE CORNER HOLES OF THE OTHER 
END OF EACH CONNECTOR BLOCK, AS SHOWN 
BELOW: 

AMP GUIDE PIN AND GUIDE SOCKET 
PART NUMBERS 

BLOCK PG26 PG27 

BLOCK END A, 8 200833 {GP) 200835 {GS) 
BLOCK END FF, HH 200835 (GS) 200833 lGP) 

POWER SUPPLY 
POWER SUPPLY AND WIRING {3), (5) CAMAC CRATE WIRING ( 2) 

VENTILATION CHASSIS,.-----'''-----. 
tn +200 18'~ 

MINIMUM 
WIRING 
GAUGE 
{AWG) ....._.. --c I .. _ _ SEE ALSO' FIGURE E6 \ 

.1__3Q_ 
CurrenT and Voltage Monitor iT +200R 

52 (Front Panel) (I) V2R 
,-----------, iT Y2RS 

~I0+24V ~ ll Y2 
IT Y2S o lilt+ 6V 0 · 
I) YIS o I<it - 6V 0 Tj) Yl o I@- 24V 0 
if VIRS 0 + 24V 0 
IT YIR 0 + 6V 0 

-24 
0 - 6V 0 

-245 
0 - 24V 0 

-24R 
-24RS 

'\ tit -12 
-125 

METER m -t2R 
{front Panel l rrr -12RS 

THERMAL -65 WARNING a . e . ON r-- -6RS .e -6 
-6R ~TO FANS -6 

• ~~~ER 6R 
SUPPLIES -6 

1 : · SR 
+6RS 
+65 N.C. +6R 

~ +6 
THERMAL =i=6R 
CUTOUT +6 

-=i="E>R 
r- +6 rrr +12R~ STATUS BIT ( 7) il +12R ® iii ~12S 

50CM m +12 
l FRONT PANEL) +24RS 

+24R 
+24S 
+24 

7) STATUS 
51 GND 

rM ~-- ~ ~~fT~~ (6) 

'j '<j><F P.l -" ·rbp.a 
F2 GREEN 

NEMA INL:_l:;L I• I 5 M •I 
5-15 P LONG 

NEMA CA~ 
5-15P 

18 g 
M 
N 
p 
R 
s 
T 
u 
v 
w 
X 
y 
z 
0 

b 
c 
d 
e 
f 

#16 h 
#L6 j 
#16 

k 
.~ m 

_ti.§_ n 
~1.6. p 

r 
s 

~__L6 t 
''.1.6 u 
~ :16_ v 

:I£. w 
i 16 )( 
#16 y 

z 
AA 
BB 
cc 
DO 
EE 
FF 
HH 

J ~ -PG26{4 
<a: 

NEMA CONNECTOR 
BODY 5-15 R 

Fig. E I. Interconnection Block Diagram 

.......... 
16 
18 
16 
18 
18 
16 
18 
16 
16 
18 
16 
18 
16 
18 
16 
18 
18 
18 .._.._. 

............ ....-. .._.._. ....._.... 
............ 

18 
18 ............ .._.._. 

+-+ ............ 
............ ............ 

18 
16 
18 
16 
18 
16 
18 
16 
18 
18 

D I# 30 

M 
N 
p 
R 
s 
T 
u 
v 
w 
X 
y 
z 
0 

b 
c 
d 
e 
f 

2.# 18 h 2# 18 j 
2#18 

k .z_:f-18 m 
2 #18 n 
2 #18 p 

r 
s 
t 2 ~ 18 

2 ~ 18 u 
2 ~ :18 v 
2 18 w 
2 ~ 18 )( 

y Z. -~ '18 
z 

AA 
BB 
cc 
DO 
EE 
FF 

HH ~05mm 
K (7) 

-"'-"""In 
PG27{4) 

{8) -12 v 
-24V 

+200V 
-6V 
ACL 
ACN 

Yl 
CLEAN GND 

+12V 
+24V 

Y2 
+6V 

POWER RETURN { --
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THERMAL 
WARNING 

·~ 

NOTES 

I. (*) DIMENSIONS SO DESIGNATED 
ARE PART OF THIS SPECIFICATION. 

2. FOUR NO. 10-32 CAPTIVE SCREWS EXTENDING 
9.& ±0.7 SHAU BE PROVIDED AS SHOWN. 

3. PEMNUTS SS-032-3 FOUR PLACES, OR 
10-32 TAPPED HOLES. 

<4. 30& MINIMUM LENGTH. 

&. ALL DIMENSIONS ARE IN MILLIMETERS 

Fig. E2. Maximum Outline Dimensions and Illustrative Unit 



TURN-oN TRANSIENT OPERATIONAL CHARACTERISTICS 

' I MINUTE 

-1.0 

TURN-ON TRANSIENT 
I \ 

I MINUTE 

SPECIFICATION 
% INCREMENT, (SECTION) 

+ 7.0% t-----+---' ,....,...-;~---r-~.., --- -+-- ---; + ~% OF RATED VOLTAGE, (H) 
+6.5%t---- -+----l" 

+ 2.o•t. t-----+---t- t--- --+--------1 +0.2% OF STEADY STATE, {H) 
r!::>--r-r-7"""7-, ------1 +0.25P/o {15 mV PK-PK) NOISE, {E) 

+ 1.5%t-----l ------1+0.5% TEMP. COEF., (F) 

------l+0.5% LINE S LOAD, (D) 

~,.........,.-..,...-~,.,+0.5% DRIFT, (D) 

,.L-L-£--L-~-0.5% DRIFT, (D) 

--- --1-0.5% LINE a LOAD, (D) 

...,..-------i-0.~% TEMP. COEF., (F) 
-~r-'---.&.--"-""'--1 ------1-0.25% {15 mV PK-PK) NOISE, {E) 
.,..---~------1-0.2% OF STEADY STATE, {H) 

TOTAL STABILITY, REGULATION, AND TEMP. COEF.: 
3,!5°/e- CENTERED ABOUT NOMINAL 

Fig. E3. ±6V, Time and Voltage Characteristics 

OPERATIONAL CHAR-ACTERISTICS 
SPECIFICATION 

% INCREMENT, (SECTION) 

r---+-----i+0.2°/o0F STEADY STATE, (H) 
+0.0625%(15mV PK-PK)NOISE,(E) 

==-------1+0.5% TEMP. COEF. I (F) 

+""r·r)"'l-------!+0.2% LINE a LOAD, (D) 
~~.,.-,,......,........;+0.3% DRIFT, (D) 

(~~~t~h~~=~~-0.3% DRIFT (D) 
~ -0.2 "'o LINE a LOAD, (D) 

r~t07/:01/'/':;f:~=;;C..I=~==:j- 0.!5% TEMP. COE F., (F) 
-0.0625 "'o( 15 mV PK-PK) NOISE 1 (E) 

'----------1-0.2% OF STEADY STATE, (H) 

·6.0%t------- --- -------+-5"/o OF RATED VOLTAGE, (H) 

-6.!5 %t-------t--------

TOTAL STABILITY, REGULATION, AND TEMP. COEF: 
2.125%- CENTERED ABOUT NOMINAL 

Fig. E4. ±24V, Time and Voltage Characteris-tics 
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INTERFACE HOUSING UNIT j_ 
( 

l 217!5 MAX 

I 

'* X 
(MUST CAMAC 
M~TfH C A E) CRATE 

-- -T-
217.5 MAX. . 221.5 

--EE=--- - (145-X) 

t 
- . ,..._. +O 

-0.8 

l9:!:.0.2 

l! x* 
~1--:-- ~- --.. -- ~ \ ... F--- -- ~ 

3.4 ±. 0.2 

6 

:;---
POWER SUPPY AND 

'[_ 12.7±0.2 T 
VENTILATION UNIT 

ASSEMBLY- SIDE VIEW 

'IGHT ALTERNATIVES r-
217.5 MAX 
MUST MATCH 
CRATE) 

r--- ---------------------------------------

\ t~ 1-
( 145-x):g.a 

I I 
I -

--,-
69,9 t.0.2 

_ _l 

+0.3 
-o 

( 12.7 t 0.2- X ) 

a~ 416.7!g· 5 

-----+-t .. l.' ._...----- ----447 MAX.- --- -1 
INTERFACE HOUSING UNIT- REAR VIEW 

* X DIMENSION VARIES WITH CRATES 
FROM DIFFERENT MANUFACTURERS. 
SKETCHES NOT TO SCALE. 

Fig. E 5. Interface Housing Unit, # 10- 32 lOpped Hole Locations 

E7 



t%j 
00 

DATAWAY STATION NUMBERS 

'25 24 23 22 21 20 19 18 17 16 10 14 13 12 11 to 09 oe 01 06 05 04 03 02 oi' 

. u + v I ~ +6V, -6V 
r- PG~-:7 ~:NV N~UMBERS ~ ~ IB r i r r l ~ : --

6
V h -6V y +6V : ~:: ~~ ~ : : 

I I I I 
I _ I 

~~ 
@-ill-~ 

~[Cc}±ID-~ 
~~~ 

I J ll I + 24V, +12\1, Yl 
I I I -24V, -12\1, Y2 
' , I 

I I 
1 I I 
I - i I 

24 INDICATES 24 VOLT LINE 
24R n 24 VOLT RETURN Ll N E 
24S " 24 VOLT SENSE LINE 
24 RS 11 24 VOLT RETURN SENSE Ll NE 

I ~-- .. --
fC1+2oov 30 1 1 J I 1 +2oov 

I ~ ! I I 
Etc, FOR OTHER VOLTAGES 

~ ~ ~P.,·v•w ov ' 
ttKii:~ ~~·--- ,_ / \ \ • 

16 

18 

0 OPTIONAL WIRING 
a) To binding post in fnterfoce housing unit, or 
b) # 18 wire, 305 mm long, insulated and left "-"connected .. 

30 

LMINIMUM WIRE GAUGE (AWG) 

PG27 AMP BLOCK 201358-3 OR EQUIVALENT. 
PIN FOR SINGLE #16 OR #18 WIRE-AMP UI+(66098) OR AMP II (202507) OR EOIVALENT. 
PIN FOR TWO# 18 WIRES-AMP IU+(66359) OR AMP II (202725) OR EQUIVALENT. 
PIN FOR# 30 WIRE-AM·P III+ (66425) OR AMP II (201555) OR EQUIVALENT. 

Fig. E6. Power Busses and Power Return Bus, Feed and Sense Wiring 

GND 



Appendix F 

An Examination of the 1972 Revision of the CAMAC 
Specifications and Resulting Compatibility Aspects 

1.0 Introduction 

The CAMAC 1972 specifications include a number of ' changes from the original version. The signif
icant changes are indicated by vertical lines in the left-hand margins of the 1972 specification, 
TID-25875 (EUR 4100e, 1972). Questions arise regarding compatibility of equipment built to the 
new specification with older equipment. In the following, the significant changes are examined 
point by point, and the compatibility aspects of each are discussed. 

The prefix "(69)" refers to equipment designed in accordance with the 1969 version of the CAMAC 
specification. The prefiX "(72)" refers to equipment designed to comply with the 1972 version. 
Crate Controllers Type A (69) are those built in conformance with preliminary versions of 
EUR 4600e. Crate Controllers Type A (72) conforming to TID-25876 (EUR 4600e, 1972), are designated 
Type A-1. 

The discussion is based on the assumption that the CAMAC system is used in a "normal" manner -
i.e., all the CAMAC rules are obeyed. It is also assumed that the CAMAC system is controlled by a 
computer. 

2.0 Summary of compatibility aspects 

Compatibility may be examined on several levels. At the mechanical level are the considerations 
of mechanical interchangeability of crates, plug-ins, etc. At the Dataway level, one asks if 
individual Dataway operations can be carried out successfully. At the System level, one may be 
concerned with the operation of algorithms --sequences of CAMAC and computer operations--either 
in the hardware of a controller or in the software of a computer. 

The following summary statements maybe made regarding each of these levels: 

Mechanical level: There are no changes in the CAMAC specification that affect the 
mechanical compatibility of modules and crates. 

Dataway level: 

1) For . a system in which (72) modules are included with (69) modules in a (69) 
system-- i.e., (69) crates and (69) crate controllers--there are no specification 
changes that abrogate the ability to execute any Dataway command. Obviously, some 
of the benefits of the (72) modules• features may not be fully realized in the 
(69) system. 

2) When (69) modules are used in a (72) system, all features of the (69) modules are 
still usable with one possible exception. This occurs if the (69) modules use patch 
pins Pl or P2. (This should not affect the ability to carry out Dataway operations 
since "Patch connections must~t be essential for the operation of the main features 
of general-purpose units"--Sec. 5.6.2) 

Systems level: 

1) When (72) modules are used in a (69) system, the only compatibility problem 
(software level) concerns the new definitions of F(l8) and F(l9}. 

2) When (69) modules are used in a (72) system, the only compatibility problems 
concern the X-line (hardware) and new definitions of F(l8) and F(l9) (Software). 

3) Crate Controllers Type A (69) are not compatible with the use of the X-linft. 
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3.0 Detailed Comparisons 

3.1 Full decoding of F and A codes (5.1.2 and 5.1.3) 

Differences: CAMAC (72) requires that all F and A codes be unambiguously decoded, by using 
all five F and all four A lines in the decoding process. 

Reason: If F and A codes are not fully decoded, the module may accept commands that it was 
not intended to accept. The possibility is illustrated below. 

rSIGNALS FROM DATAWAY 

Module responds equally to 

AS---. 

A4~ 

A2 

AI 

subaddresses in brackets. 

t 
Decoder 

A ( 3, 7, II, 15) 

A ( 2 , 6 , 10, 14) 

A( I, 5, 9, 13} 

A(0,4, S,l2) 

Not fully decoded subaddresses
AS and A4 not used. 

Compatibility problems: None 

3.2 Gating of L signals in modules (5.4.1) 

AS 

A4 

A2 

AI 

Fully decoded 

A(3) 

A(2) 

A( I ) 

A(O) 

Differences: CAMAC (69) required that, within the module, the L signal be gated off by Busy. 
The consequence of this provision is that any Dataway command operation, directed to any 
module in the crate, gates off the L signals from all modules. CAMAC (72) requires that L 
be gated off by N, or by N in conjunction with selected A and F codes. The result is that 
an L from a given module is gated off only by commands directed to that module. All other 
L's are unaffected. 

Reason for change: 

a) In general, permits the control'ler to recognize the presence of L' s with less time 
delay; 

b) Allows L requests to be recognized even when there is a contiguous series of 
Dataway commands. 

Compatibility: Conflicts should only arise on the systems level. 

1. Modules. The L requests from (69) modules may be recognized and acted upon more 
slowly than those from (72) modules. Otherwise there should be no operational problems 
when (69) and (72) modules are mixed in a system. 

2. Controllers. Either (69) or (72) controllers work with (69) 'or (72) modules. 
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Updating: The Dataway current specification (Table VI) has been changed to permit a module 
to draw 3.2 rna from N. This permits modules to be updated as shown in the example below: 

(69) Module 

Dataway signals"\ 

-- ~< --:-------1fNl 
1.6 mA- LJ 

3.3 Testing of L signals and LAM sources (5.4.1.1) 

(69) Module updated to (72) 

edded 
wire 

___. 
{!mA 

1.6mA 
--+ N 
3.2mA 

Differencesl With Function Code F(8), CAMAC (69) p~ovided the means of testing the status of 
individual sources of Loo~~at-Me demands. 

CAMAC (72} now requires that some means of testing the individual sources be designed into 
any module with more than one source. This means may be either F{8) commands or the 
parallel~access LAM status register. 

In addition, CAMAC (72) requires that any module capable of generating an L signal must 
include a means of testing the state of the L by an F(8) operation. 

Reason for changes' Software for finding the source of an L-request can more easily be written 
if these features exist uniformly. 

Compatibility aspects: There are no compatibility problems, except possibly at the software 
level. 

3. 4 Resetting of LAM sources (5. 4 .1.11 

Differences.1 CAMAC (72) prohibits the spontaneous resetting of a LAM source within a module if 
an L=l signal is being generated by the module. "Spontaneous" refers to voluntary actions 
of the module which are not the result of Dataway command cycles or Initialize. 

R~ason for the change: This change is primarily for the benefit of software. The initiation of 
an L=l generally triggers a software (or, sometimes, hardware) action designed to perform 
the appropriate response. Sometimes the action involves a search to find the LAM source 
that originated the L. If the source is reset before it is found, the "searcher" may be 
confused unless it is designed to cope with this situation. 

Compatibility aspects: Problems should arise only on the systems level. They should arise 
only if the computer software or controller hardware is unable to cope with a search 
that fails to find a LAM request. 

Updating: It may be possible to alter offending (69) modules such that they do not spontan
eously reset LAM sources. 

3.5 Parallel access features for modules with several LAM sources (5.4.1.2) 

Differences: Some modules contain several sources of LAM requests. Since there is only one L 
signal per station, means of identifying which LAM source caused the L signal must be 
included in these modules. CAMAC (69) defined test and control commands, F(8), F(lO), 
etc., in which each LAM source was assigned a specific sub-address. Thus, by performing 
a series of F(B) Dataway command cycles, the source of an L signal may be identified. 
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In addition, CAMAC (72) defines optional registers that may be used to test and control up 
to 24 individual LAM source channels. Each LAM channel within the module is associated 
with a bit of the register word. Since these registers can be read or loaded with a single 
Dataway command cycle, the process of identifying or controlling the LAM source takes less 
Dataway time than if the sub-address controlled search is done. CAMAC (72) defines the 
preferred addresses of these registers. 

Reason for including alternative features: They permit faster identification of the reason for 
an L request from a module with many LAM sources. 

Compatibility aspects: No compatibility problems exist, since the alternative features are 
accessed by standard Dataway commands. 

Updating: Generally,updating is neither feasible nor necessary. 

3.6 Use of Q for Block Transfers (5.4.3.1, 5.4.3.2, 5.4.3.3) 

Changes: CAMAC (69) defined the use of Q for accessing sequentially-addressed registers. (This 
information was located in Sections 6.1 and 6.3) 

CAMAC (72) retains exactly the same sequential-address definition, but has given it a new 
name, "Address Scan." In addition, 't!Wo other modes of using Q for block transfers are 
defined--Repeat mode and Stop mode. 

Reason for changes: Experience showed the need for block transfer modes in addition to Address 
Scan. 

Compatibility Aspects: A compatibiltiy discussion is complicated beeause the Repeat mode (R) 
and Stop mode (S) block transfers were not illegal under CAMAC (69). Likewise, it is not 
mandatory, under CAMAC (72), that controllers be implemented for R, S or Address Scan (A) 
modes, and it is purely the designer's choice if a module uses any or all of R, s, or A 
modes. 

1. Modules and Dataway. All block transfers are accomplished using completely standard 
CAMAC cycles. There is no incompatibility between modules and Dataway. 

2. System controllers and Dataway. For the same reason there is no incompatibility 
between system controllers and Dataway. 

3. Modules and System controllers. There can exist an incompatibility at the system level 
if the system controller cannot perform the algorithm associated with the block transfer 
mode. However, essentially all computer-operated system controllers can do any of the 
block transfer algorithms under program control, even if they can't do them under hardware 
(Direct-memory access) control. 

3.7 Command Accepted (X) (5.4.4) 

Changes: CAMAC (69) specified that one of the Dataway bus-lines (X) be reserved for future 
allocation~ 

CAMAC (72) allocates this bus-line to carry the Command Accepted signal. 

Reason for change: 
command by the 
of commands is 
signal is made 

Some systems need a signal that indicates immediately the acceptance of a 
addressed module. These include those systems where the correct execution 
critical to the safety or integrity of the system. The Command Accepted 
more significant by the mandatory requirement for full decoding of A and F. 

Compatibility aspects: In the following, it is assumed that (72) system controllers will be 
capable of monitoring the X-line and of alerting the system if an X=O response occurs 
during any Dataway command cycle. It is also assumed that (72) system controllers will be 
capable of disabling the X-line monitoring upon command. (This will be essential for 
operations such as Address Scan.) Note that Crate Controllers Type A-1 contain the 
necessary logic for the x-signals. 
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1. There is no compatibility problem with any mixture of modules, Crate Controllers Type 
A or A-1, or System Controllers if the alarm resulting from X=O is disabled. 

2. (69) System Controllers and (69) Crate Controllers (including Crate Controllers 
Type A) ignored the X signal. Therefore, systems with (69) controllers have no compatibil
ity problem with (72) modules. 

3. A problem arises if (69) modules are used with (72) System Controllers and Crate 
Controllers Type A-1. (72) system controllers will need to disable their X-line 
monitoring when addressing (69) .modules, since these modules always respond with X=O. 

Updating: 

1. (69) modules can be partially updated by setting X=N as in the sketch. (This mod
ification does not satisfy the (72) CAMAC specification for new designs.) Modules so 
modified genera~X=l when addressed by any function code, valid or invalid. (72) system 
controllers would not need to disable the X alarm when addressing such a module. 

Must be open-~ 
collector output 

2. Full updating of (69) modules, Crate Controller5 Type A (69), and System Controllers 
may not be worthwhile unless it is necessary to use them in systems where th'e X signal 
must be utilized. 

3.8 Initialize (Z) and Inhibit (I) (5.5.1 and 5.5.2) 

Changes: 

1. (72) CAMAC requires that I=l be generated whenever Z=l. In all units that generate 
I from a flip-flop, Z must set the flip-flop into the state that generates I=l. 

2. (72) CAMAC requires that modules gate Z with S2, whereas (69) CAMAC only recommended 
it. 

Reasons for changes: 

1. Previously there was a risk that z and I might not overlap. The. change specifies 
timing such that I is generated reliably within the duration of the Z signal. 

2. Initialize is intended to be used primarily during system start-up. Setting I=l with 
Z is consistent with this. 

3. Gating z with S2 gives improved noise immunity against accepting false Z signals. 

Compatibility problems: None expected 

3.9 Gating of Clear (C) with S2 (5.5.3) 

Changes: (72) CAMAC requires that modules gate C with S2, whereas (69) CAMAC only recommended 
it. 

Reason for changes: Improved noise immunity. 

Compatibility problems: None expected. 
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3.10 Free bus-line (5.6.1) 

Changes: (69) CAMAC provided 5 patch points (Pl, ••• P5) at all normal stations. In {72) 
CAMAC, two of these points have been allocated to two free bus-lines. Thus each normal 
station now has ~hree patch points and two free bus-line connections. 

Reasons for change _: For some users a freely available bus-line is more convenient than 
patch points which have to be interconnected. 

Compatibility aspects: If (69) modules or crate controllers are used in (72) crates, they 
should be checked to see if patch pins Pl or P2 are used. If so, the module may need to 
be modified. If Pl and P2 are not used, there is no compatibility problem. 

3.11 Module Characteristic (6.) 

Changes: (72) CAMAC recommends that, if a register location is assigned to the function of 
module description (Module Characteristic), the location should be Group 2 A(l5). 

Reason for change : Some modules already include module characteristic registers. From the 
software view-point, it is beneficial to have all such registers at the same relative 
address . 

Compatibility aspects: No problems except possibly at software level. 

3.12 Definition of Clear Look-at-Me F(lO) (6.2.3) 

Changes: (69) CAMAC required that the Q response during F(lO) represent the state of the L 
source (before cleared). (72) CAMAC removes this requirement and says Q may indicate the 
status of any selected feature in the module. 

Reason: Under the (69) specification, the module and controller may not agree on the state of 
the Q response if it changes near Sl. In (72) CAMAC, the functions of clearing and testing 
LAM are separated into Clear LAM F(lO), Test LAM F(B) and Test Status F(27). 

Compatibility problems: No problems except possibly at software level. 

3.13 Changes in definitions of Function Codes F(lB), F(l9), F(21) and F(23) (6.3.3, 6.3.4, 6.3.5 
and 6.3.61 

Differences! 
Designation in Designation in 

Function Code CAMAC (69) CAMAC (72) 

F(l8) Selective Overwrite, Group 1 Selective Set, Group 1 

F(l9) Selective Overwrite, Group 2 Selective Set, Group 2 

F(21) Reserved Selective Clear, Group 1 

F(23) Reserved Selective Clear, Group 2 

The old Selective Overwrite meant write ones or zeros (jam transfer) into the selected bits 
of the addressed register. The bits were selected by an additonal mask register. The new 
Selective Set command is very similar to the OR command in most computers. It can only set 
a bit in the addressed register; it never resets. The new Selective Clear command accomplishes 
the inverse; it can only reset a bit, and never sets. 

Reasons for changes1 The changes in definitions of F(l8) and F(l9) are feasible only because 
there has been very little use of these commands in module design. The new definitions 
are used in the newly-defined parallel-access Look-at-Me structure (See 5.4.1.2). In 
particular, they simplify the task of selectively setting or resetting bits in the LAM source 
and LAM mask registers. They are equally useful in performing similar operations in other 
aree).s. 

Compatibility aspects: Compatibility conflicts arise only on the software level if (69) and 
(72) modules, both using F(l8) and F(l9), are in the same system. If so, they respond 
differently to these commands. 
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3.14 New name for Function Code F(25) (6.4.2) 

Difference: In CAMAC (69), F(25) was called "Increment Preselected Registers". In CAMAC (72) 
it is called "Execute". In addition, the permitted usage of t.he command has been 
broadened. 

Compatibility Problems: None 

3.15 Digital signals on the Dataway (7.1) 

Changes and Compatibility aspects: 

1. CAMAC (72) requires all signals to be delivered through intrinsic OR (open-col" ctor) 
gates. Previously the Inhibit line was an exception. No compatibility problems as lonJ 
as there is only one source of the I signal in a crate. 

2. CAMAC (72) puts a lower limit of lOnsec on rise and fall times of Dataway signals. 
This number is consistent with normal TTL IC logic. Faster transistions may cause cross
coupling. No .compatibility problems. 

3. The maximum current drawn from theN line by a module has been increased from 1.6 mA 
to 3.2 mA. This will aid in updating older modules for L gating or X response. No 
compatibility problems. 

4. The pull-up currents, I , for the Sl and S2 lines have been raised from 
6 S I S 9. 6 to 38 S I PS 58 mA. This provides faster trailing-edge transitions of these 
signal~, and helps to red~ce the possibility of cross coupling onto Sl and 82 from other 
signals. No compatibility problems. 

3.16 Timing of Unaddressed Dataway Operations (7.1.3 and Fig. 10) 

Changes: The (69) specification required that S2 and B accompany unaddressed operations z and 
c. However, the relative timing was not explicitly stated. The (72) version includes a 
specification of the timing associated with these operations. 

Compatibility: No compatibility problems should arise if, in designing (69) modules, the 
designers made reasonable assumptions regarding z and C timing, based on an examination of 
Fig. 9. 

3.17 Changes in voltage tolerances for +12V, -12V, +24V, -24V (Table X) 

Differences: The tolerances for these voltages have been changed from ±0.5% to ±1.0%. 

~: This figure more accurately portrays the voltage delivered to the modules in a 
typical system. It informs the module designer of the voltage tolerances he must expect. 
Note that the power supply must have a tolerance lower than ±1.0% in order that the 
voltage at the connector be within the specified range. 

Compatibility: No problems. 
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Appendix G 

Summary of the Main Differences Between E UR 4600 e 
and the Preliminary Issue (November 1970) 

1. The Reserved Lines BX9 and BX9(R) are now allocated to the cable screen, with mandatory grounding in units 
that terminate the signal lines, and optional grounding in other units. (Section 6.1) 

2. The Reserved Line BX8 is now allocated to the Command Accepted signal BX, derived from the Dataway X line 
and from Crate Controller Type A. (Sections 4.2.3 and A1.8) 

3. The designations of the remaining seven Reserved Lines are now BVl to BV7. (Tables I, VI and VII) 

4. The transition time of the BD signal is reduced from 40~200 ns to 10~50 ns.(Section 4.4.1) 

5. The maximum delay between an L signal transition and the corresponding BD signal transition is now defined 
as 400 ns, of which not more than 250 ns is due to Crate Controller Type A. (Sections 4.4.1 and Al.9.2) 

6. The Dataway Inhibit signal (I) is now established before t
3 

when Crate Controller Type A generates Z, in 
order to meet the requirement of EUR 4100e (1972). (Section Al.S.3) 

7. It is now emphasised that other methods of interconnection of crates are permitted, including methods using 
crate controllers dedicated to specific computers. 

8. Crate controllers conforming to this final specification and EUR 4100e (1972) may use the designation 
Crate Controller Type A-1 (CCA-1). (Footnote to Section 1) 
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