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&2. 1 CAMAC o#k

e Modular Instrumentation and Digital Interface System (CAMAC)
ANSI/IEEE Std 583-1982

e Serial Highway Interface System (CAMAC)
ANSI/IEEE Std 595-1982

@ Parallel Highway Interface System (CAMAC)
ANSV/IEEE Std 596-1982

e Multiple Controllers in a CAMAC Crate
ANSU/IEEE Std 675-1982

@ Block Transfers in CAMAC Systems
ANSI/IEEE Std 683-1976 (R1981)

e Real-Time BASIC for CAMAC
ANSVIEEE Std 726-1982

e Subroutines for CAMAC
ANSI/IEEE Std 758-1979 (R1981)

i

COMPUTER

3
T
CONTROLLER

T

CAMAC System with Controller
Communicating with Computer

CRATE CONTROLLER

PARALLEL '
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DRIVER
TO
}ADDITIONAL CRATE 2

BRANCHES [
*TYPICALLY N= 7 max [
> | cRATE N"

L:] TERMINATOR

Paralle] Highway System

CRATE CONTROLLER
SERIAL
COMPUTER {1/0 p——BRANCH CRATE |
ORIVER

CRATE 2
INON-CAMAC
1. _DEVICE

CRATE N™

A

"TYPICALLY Ns 62 man.

Serial Highway System
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CAMAC Crate with Modules from Several

Manufacturers

(Crate Controller Is at Extreme Right)

F2. 2

CIRCLES ® REPRESENT PATCH CONTACTS
(3 PER NORMAL STATION, 7 FOR
CONTROL STATION],

Command

& Busy > 7= 2.0v
(N,A,F,B) | N0-8v
Data (RW) Note i :
& stotus s . Yoo N 200
tQ.xi // 37087 3 f
Note 2 } }
. f
Lo " ; Note 3
ok-at.bie ST O 2.0v e =
il IS AN S AN
I | [ Note 4 :
Strobe St | 2.0v
g . ETO0-8v '
1 ! ’
. ' ! ,
) |
H 2.0
Strobe 52 . ; ;i Mygosr [ v !
oo ! Lo . ‘ | | | . }
e W %ty otg oty gty tg g 4y by oy
{ [ T | v
' . H
180 wo_fiog 1eg, 109 i0o]  we ' 130 : 150 100
Monima - e Realia T ol IR S e o B el ]
{nanoseconds) ( I
Minima 400 200 100 . 200 - 00
'
iﬁ_ __ Dataoway
Operation
NOTES:

(1) Dats and status may change in response to S2

{2) During some operstions @ may change at sny
time

(3) LAM status may be reset during operation

(4) L signal may be maintained during operation

(5) For all signals the minimum rise or fall time is 10
ns. See 7.1,

(6) Signal transition at ty or tg9 may be absent if the
signals on command or data lines are the same for the
immediately preceding or following operations. See
7.1.3.1

Timing of a Dataway Cu.nmand Operation
2. 3

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

e
o~

READ LINES R (2

L FREE BUS LINES PI, P2 (2) (== @
9 = FUNCTION F (5) o
® - SUBADDRESS A {4) 3
- INHIBIT I, CLEAR C (2)
= INITIALIZE Z,BUSY'B (2)
= STROBE 51,52 (2)
f commn S5
=3 MMAND ACC ED f
= ) =
- -
~ o
C e
= DONTiNGE | WRITE LINES w (24)
= TO ALLS
= NORMAL
= . STATIONS
=

POWER SUPPLY LINES (i4)

4}

!

-

jnnnmm

23

i 3 if s ) 3 3 7a 25
1
TCONTROL
e _NORMAL STATIONS {1-24) : LSTATION
(NO. 25)

CRATE CONTROLLER OCCUPIES STATION 25!
PLUS AT LEAST ONE NORMAL STATION

(USUALLY NO. 24}

2

Dataway Wiring, Front View of Twenty-Five
' Station Crate

2. 4
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£2. 2
Standard Dataway Usage
Title Designation Contacts Use at a Module

Command

Station Number N 1 Selects the module (individual line from control
station)

Subaddress Al,2,4,8 4 Selects a section of the module

Function Fi,2,4,8,16 5 Defines the function to be performed in the module

Timing
Strobe 1 S1 i Controls first phase of operation (Dataway signals

must not change)
Strobe 2 S2 i Controls second phase (Dataway signals may change)

Data
Write Wi-wa4 24 Bring information to the module
Read R1*1?24 24 Take information from the module

Status
Look-at-Me L 1 Indicates request for service (individual line to

control station)
Busy B 1 Indicates that a Dataway operation is in progress
Response Q 1 Indicates status of feature selected by command
Command Accepted X 1 Indicates that module is able to perform action
: required by the command
Common Controls Operate on all features connected to them, no
. command required
Initialize VA 1 Sets module to a defined state (Accompanied by S2 .
and B)
Inhibit I 1 Disables features for duration of signal
Clear C 1 Clears registers { Accompanied by S2 and B)

Nonstandard Connections
Free bus lines Py, P2 2 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
+24 V de +24 1
+ 6 Vde + 6 1
- 6 Vde ~ 6 1
-24 Vdc ~24 1
ov 0 2 Power return

Additional Power Lines Lines are reserved for the following power supplies:
+12 V de +12 1
-12 Vde ~12 1 .

Clean Earth E 1 Reference for circuits requiring clean earth
Supplementary -6 V Y1 1 See Section 10.
Supplementary +6 V Y2 1 See Section 10,
Reserved undesignated 3
Total 86
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®2. 3
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 Fig Function Bus line
Individual patch contact P3 F8 Function Bus line
Individual patch contact P4 F4 Function Bus line
Individual patch contact Ps F2 Function Bus line
Bus line Command Accepted X Fi Function Bus line
Bus line Inhibit I. AB Subaddress Bus line
Bus line Clear C Ad Subaddress Bus line
Individual line Station Number N A2 Subaddress Bus line
Individual line Look-at-Me L Al Subaddress Bus line
Bus line Strobe 1 S1 zZ Initialize Bus line
Bus line Strobe 2 S2 Q Response Bus line
Twenty-four Write Bus lines w24 w23
W1 = least significant bit w22 W21
W24 = most significant bit w20 w19
Wig w17
w1i6 W15
wi4 w13
Wiz Wi
w10 w9
w8 w7
w6 w5
W4 w3
w2 Wi
Twenty-four Read Bus lines R24 R23
R1 = least significant bit R22 R21
R24 = most significant bit R20 R19
R18 R17
R16 R15
R14 R13
R12 R11
R10 R9
R8 R7.
R6 R5
R4 R3
R2 Ri1
Power Bus lines ~12 Vde -12 -24 ~24 Vdc
Reserved (c)* -6 -6 V de
Reserved (a)* — —_ Reserved (b)*
Supplementary -6 V*%* Y1 E Clean Earth
+12 V de +12 +24 +24 V de
Supplementary +6 V#* Y2 +6 +6 V de
0 V (Power Return) 0 0 0 V (Power Return)

* Reserved (c) was previously assigned to +200 V de,
Reserved (a) to 117 V ac Line, and
Reserved (b) to 117 V ac neutral, all non-mandatory voltages
Effective 1 January 1978, these asmgnments were canceiled in order to avoid hazardous voltages on the connectors.

**See Section 10.
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Contact Allocation at the Control Station
(Viewed From Front of Crate)

Individual patch contact
Individual patch contact
Individual patch contact
Individual patch contact
Individual patch contact

Bus line Command Accepted
Bus line Inhibit
Bus line Clear
Individual patch contact
Individual patch contact
Bus line Strobe 1
Bus line Strobe 2
Twenty-four individual Look-at

Me lines (L1 from Station 1,

ete)
Power Bus lines -12 V de

Reserved (c¢)*
Reserved (a)*
Supplementary —6 V¥*
+12 Vde
Supplementary +6 V*#*
0 V (Power Return)

P1
P2
P3
P4
P5
X
I
c
P
P7
S1
S2

L24
L23
L22
L21
L20
L19
L18
L17
Li6
L15
Li4
L13
Li2
Lit
L10
LY
L8
L7
L6
L5
L4
L3
L2
L1

~12

Y1

+12

Y2
0

B
Fi6
F8
F4
F2
F1
A8
Ad
A2
Al
Z
Q

N24
N23
N22
N21
N20
N19
N18
N117
N16
N15
N14
N13
N12
Ni1
N10
N9

N8

N6
N5
N4
N3
N2
N1

-24
]

+24

+6
0

Busy
Function
Function
Function
Function
Function
Subaddress
Subaddress
Subaddress
Subaddress
Initialize
Response

Bus line
Bus line
Bus line
Bus line
Bus line
Bus line
Bus line
Bus line
Bus line
Bus line
Bus line
Bus line

Twenty-four individual Station

Number lines, (N1
etc)

-24 V de

-6 Vde

Reserved (b)*
Clean Earth

+24 V de

+6 V de

0 V (Power Return)

to Station 1,

*Reserved (c) was previously assigned to +200 V de,
Reserved (a) to 117 V ac Line, and

Reserved (b) to 117 V ac Neutral all non-mandatory voltages
Effective 1 January 1978, these assignments were cancelled in order to avoid hazardous voltages on the connectors.

#%See Section 10.
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The Function Codes

Function Signals

Code Code
F() Function Use of R and W Lines Fi6 F8 F4 F2 F1 F()
0 Read Group 1 register Functions using the R lines 0 ¢ 0 0 0 0
1 Read Group 2 register 0 o ¢ 0 1 1
2 Read and Clear Group 1 register 0 0 0 1 Q0 2
3 Read Complement of Group 1 register 0 ¢ 0 1 1 3
4 Nonstandard 0 0 1 0 0 4
5 Reserved 0 0 1 0 1 5
6 Nonstandard 4] 0 1 1 0 6
7 Reserved G 0 1 1 1 7
8 Test Look-at-Me Functions not using the R or Wlines 0 1 0 0 0 8
9 Clear Group 1 register 0 1 0 0 1 9
10 Clear Look-at-Me 0 1 O 1 0 10
i1 Clear Group 2 register 0 1 0 1 1 11
12 Nonstandard 0 1 1 0 0 12
13 Reserved 0 11 0 1 13
14 Nonstandard 0 1 1 i 0 14
15 Reserved 4] i1 1 1 15
16 Overwrite Group 1 register Functions using the W lines 1 o 0 0 0 16
17 Overwrite Group 2 register 1 0 ¢ 0 1 17
18 Selective Set Group 1 register 1 6 o0 i 0 18
19 Selective Set Group 2 register 1 G O 1 1 19
20 Nonstandard 1 0 1 0 0 20
21 Selective Clear Group 1 register 1 0 1 0 1 21
22 Nonstandard 1 0 1 i 0 22
23 Selective Clear Group 2 register 1 o 1 1 1 23
24 Disable ) Functions not using the R or W lines 1 1 0 0 0 24
25 Execute 1 i 0 0 1 25
26 Enable 1 1 0 1 0 26
27 Test Status 1 1 0 1 1 27
28 Nonstandard 1 1 1 0 0 28
29 Reserved i 1 1 0 1 29
30 Nonstandard 1 11 1 0 30
31 Reserved 1 1 1 1 1 31
2. 6 TRISTAN &I H UV 5 Hh 54iZ%# CAMAC
T a—N
SAD ' 32-channel Sample-and-hold A D C
DAD : 32-channel Dual-slope A D C
DAC ¢ 8-channel DA converter
SIG - 32hit Status input gate
IR  16bit Interlock input register
SOR © 16bit Status output register
AIO : 16bit Active L70
PIO : 16bit Passive 1,70 L
PTG . 4-channel Pulse train generator = £
b

AT, )T 4 2, (7 Fae 7 AT, @T
Fa I EY eI aEE NS, K2 - 612,

TRISTAN il THlv 547 v 32 CAMAC £ =
= ND—F 2R, F 22 - 512 CAMAC 2 =
— DI

2. 2 VME/ R

Wi T & 172 CAMACIZH T 23 2 ) 2 2

2. 5 CAMACEL a—IIL0f

HL0r LT, VMEX2HHENTWES,

VME /S Z {21979 F 2B b o —F Dox—H o372
iZ ), 19814t —F, EA2AT7 v 7, 7
T4 v 72D ST VME N2 - ==7 5
7 F o T T — 7 H & L, 19834F 12 13

IEEEP1014, IEC4713T VME /N Z DKM A h £



.
N == | E

v AT

DR~

(Pl oo

NH) f\

e ' TIL - sn g

A= |
E’ (Pl &L
P2oxo %)

Ny T -

1/0 3%k 5
®2. 6 VME®RS w7

o
S

2., 7 VMEEZ a—/ILOf

-5 T b, 19844F 12 [T THI80FE A VME R— |
DHEFEEIT->TH Y, HEATLI0EHS VME R —
FafEoTwna,

VME o s LT

(1) 7T—2Zmi3 8, 16721332 » b,

(20 TFvAME8, 24F 7202328~ |+,

(3) ?—ykaszmivzﬁu¢)% 4

g A T riziEES N
4) T—Z R IEEWITH B

(5) 202 % F THIF TE 5~ ZAFHEREEE R,

(6) 96> DIM 24 7 2 —%& ML THEEMT
A,
VHIT LN 5,

P12 — 612 VME /S2D 7w 7 D2 r$ . ¥
2— 712 VME R— FOHFHEEZRT, M“m: LT
%,VMEi?ﬂMP?47D7D*ﬁ‘ AR AT
LLTABRRCIZHERETHLDEEL LN D,

3. T—=nA47xzAm

— I AT 2 AFFHEEO 2 R R (IR L 7

LOEWZ L, 2TEN ST CAMACH 75>
FosA T2 A LT N, T2 [1F, F—5n A
72 ADETH B LLTFIZIEE T CAMAC > ) T
NAT 2 AZDOCTEM AT 5, LT, CAMAC
PUT NN T 2 A D EFEERT 5T — 547
L%deMW&LTEROWAY"waGWW$éO
PROWAY I3, 43THEZHu—ANT Y T3 b
7 (LAN) —2+82 22 L TE, T—4
N T 2L A=A NI )T R T — 7O
LW b,

3. 1 CAMAC L )7 lnnA x4
3. 1. 1 CAMAC>U7lnAzADRE

Rz L7z &0, BFsEssic g oo CAMAC 7

— b EER T A2, RO N EM S
} CIEEE L el iU aaw L, & EiEE
Hiffe2s100m A5 1kmBRIEIZ 0 B &, ST L LT 4
/”liJ7FU_JI§(} Y, YT AN
)R X L X B v, CAMAC & U T A
72 AL, k627D 7L — | AEERTE, F 0%
FH—7v—1F, Z7v—F—7L — MR IR
HIZIZEZ g TLOET I EATELHRIBTHY,
KB L 2T = {72 f £ B,
CAMAC )T~ 7x4121F, v b2 T
EXNA LT ADOLDDH D, WiFHZ1XTOT
—FENIXTHIT Y TN 2XTDr—7T 15
BT =472 4ThY), BEFEILEXTD
T 1T r7aw 7DHIXTDr—"7»
S LT b,

CAMAC ) Tnond 77 2412 BWTlE, §lE#

1—10



2 pair for bit-serial

Serial
driver

Computer

3 2

i3

Crate # 1 Crate # 2 } Crate # n 1
n L N
L - -
Standard CAMAC serial highway.
B3, 1
MSB LSB

: ; 3;;5 ot é;x HEADER BYTE (11100000) &\ 5 7¥8 —> AL T b
T T AFFERIZ L VT oA T 2 ST RS T B 7
P191° ©° wﬁ ; ?AKWTEZ L= ANDEY 2—NZT 72T 72812, Cl7
blOoJ L ISFE | SPLeYTE 3 CREE), N, A, F AL A LSS %
bl10O1| I SN;S SNI{BYTE 4 W, E, TP UL g ‘/7’]3‘-*74’ LY 3, 2UE
b | O |swed © 0 swis|eYTE 5 % s EDT=F RGBT IS S, :ﬂﬁ)@'!‘r‘i
blolwis  SWI3|BYTE &% BUSHS = 213 89 % ’\/i“”gi FAb
blo sw2 “Sw1|BYTE 7 % NB, ZHLDNSL FDS BT E\,L‘i’nzgay
— NA LT 2 #o54 | (delimiter byte) 2% 5 T
b | O |5H6 SUIIBYTE 8% BB ERT, TYIZNA b DEEIIOE Y b
blolc ¢ ¢ ¢ ¢ c |sumevTe B, ZOMORHI0 X% B, SelZ bl b
ol 0 0 once SNA PO Z o o4 b (end byte)
Iy 11 8YTEs LTS L OHTh S, By bEZO
e REQUIRED SA P IERTA P T i w B kS iz T A7
it ]o i,‘;l,i.',s HOE Y P ThD, ZHLDHETEHIE Y F 2k
[ [ I 0 0 O O O lenD BYTE CHEH D6 K ﬁ|UFL¥1A7 5, 1/54 Fihoos
- nE-3334 5 4If‘vl~0®ﬁi, INLDSA P DT
Comrmmand Message: Bit Assignments JF 4R, =T F B DT 1) F g

b odd byte-parity bits

¢ Even column-parity bits

* Bytes 5, 6, 7, 8 included if SF16 = 1 and SF8 = 0

3. 2

DRZAL )TN FT A3k ) 2 ) T ooy

FIZBRE S oA 72 A 1FR 3~ 1
WZRT XS —TThHY DT T A =
LIz 7 E, 70— bhn24r252F—3 3
CIZANLNY )T AL —bay fu—F
(8CC) #—MAL THU L U T FT 43—
L 5,

TN A 72 4 EDE

ns, »0U7

-

3

5 F

[

&, A+

HHZ F

F o ZERERE S THRILB NI P A M) —LTH D,

-

7 A F oV Ik fE wait byte & I (3 1 %

T3,

1—11

(column parity) #9234 ' (sum byte) i=
L Twa,
CAMAC: ) TnnA 724 mawy F—1 7
T4 =4 2R3 —3(Y
M3 =4 (A AL —2a) TR, ) —
FOEEIZE, 3= FAy =210 22— 2%
{ I (space byte) &=z > F/NA b~ ¥, 25

i

—FANXLr—232)

— Y2, FLTA SN, DY —FF—F x> FH
LA MZEEHEINL, FEFIZA F, N 2503
ALy FH20o54 MiE, =2 FNf broxg
PosA MZEEEEND, HRaer F Ay v—y
(K3—=5)1%, FPI7>r—F4Fawrtyt—
Y M3=6) LVTTA4Ave—y (M3~7)

WWEEHEINLZ LIRS,



i i T T e e f
1 o b Delimiter M t 1y Delimiter )
.
4] HEADER [ ——— o] HEADER TRUNCATED
COMMAND
C SUB-ADDRESS i END MESSAGE
0] FUNCTION i WAIT
o] STATION NUMBER ! WALT
o] SUM f WAIT
- | 0| SPACE % &Ry | WAIT % &
o) SPACE O HEADER
COMMAND
MESSAGE O SPACE [¢) STATUS
0 SPACE o] READ DATA
0| space o| READ DATA R SnGE
o] SPACE [o] READ DATA
[o] SPACE o} READ DATA
EXCESS
¥ 10| sSPACE # ¥ SPACE ] ENDSUM
BYTES
1 END ] I WAILT # a
T i
i ' 1
by ? Header or WAIT T\\% I P1 Header or WAIT !
bk e e e
Received by Addressed SCC Tronsmitted by Addressed SCC

Command/Reply Sequence: Read Operation, Bit-Serial Mode

* Number of bytes as required to accommodate execution of command: minimum number 0
# Number of bytes as required to accommodate excess SPACE bytes: minimum number 0

3. 3
Ty T T e e e m—m——— 1 T T T T e e e e -1
tot Cetimiter ———— {1 Delimiter H
O} HEADER ] o] HEADER TRUNCATED
COMMAND
o} SUB-ADDRESS i END MESSAGE
o} FUNCTION i WAIT
[¢] STATION NUMBER i wWarT
o] WRITE DATA { WALT
a WRITE DATA { WAIT
4] WRITE DATA i WAIT
COMMAND P
MESSAGE o} WRITE DATA { wWalT
o SUM i WAIT
COMMAND
4 Q SPACE 4 EXECUTED 7 ! WAIT ¥
o} SPACE [¢] HEADER
REPLY
Qo SPACE o} STATUS
EXCESS MESSAGE
5 O SPACE # s SPACE i ENDSUM
BYTES
1| END 5 PlowaiT # &
]
| 1P Header or WAIT M ! ?1 Header or WAIT
B e e i e o . i e e e 4 [ SO U A, 4 e
Received by Addressed SCC Transmitted by Addressed SCC

Command/Reply Sequence: Write Operation, Bit-Serial Mode

* Number of bytes as required to accommodate execution of command: minimum number 0
# Number of bytes as required to accommodate excess SPACE bytes: minimum number 0

3. 4

1-12



Mse LS8
8 & 5 & ; 3.2 i

i) RS
CRATE ADODRESS

HEADER BYTE

M I [SUB-ADURESS

N ¥ ¥ 4
* FUNCTION COMMAND

#* ISTATION NUMBER

) ¥ Al v
WRITE DATA

7 K ¥ ¥
RITE DATA WRITE DATA

{if required}

WHITE DATA

1) ¥ ki
RITE DATA

¥ B T
COLUMN PARIT SuUM BYTE

CIoI10{Clo Qioiolol i

¥ v ¥
& P & CE

33,

£ bREPLY SPACE

L B | B
ol sepace
] "EN D

END BYTE

t pELMITER BITS 1B 8338
BYTE-PARITY BITS

Command Message: Field Assignments

* Reserved bits
MI Message Identifier Field

3. 5

Py T L
O] CRATE ADDRESS
T T ¥ 3 i

£ N D END BYTE

E £ pELIMITER BiTS
— BYTE-PARITY 8ITS
Truncated Command Message:

Field Assignments

HEADER BYTE

HB~3339

LS8
T &6 5 4 3 2 !

O CE%A E &DGREG‘%

MSE
8

HEADER BYTE

READ DATA

¥ T

oM 1 S ‘*”A Tus STATUS BYTE
o RZEAE) E]AT&

0 READ DAT;& READ DATA
o {if required)
o

EAD DATA

I | COLUMN-PARITY
E b DELIMITER BITS
BYTE - PARITY BITS

Reply Message: Field Assignments

ENDSUM BYTE
We-3336

MI Message Identifier Field

3. 7
MSB .58
8 7 ] S 4 3 2 !
0 CRATE ADDRESS HEADER BYTE
O {MI|SERIAL GRADED L | S6L BYTE

{ | COLUMN- PARITY |ENDSUM BYTE

MB-3337-1

L DELIMITER BITS
BYTE-PARITY BITS

Demand Message: Field Assignments
3. 8

1—13

Direct D-Port Interconnection

3

’("‘2 OR 9
TWISTED PAIRS
2, & 1000

D QUT ot

D IN o-—-o—}
MB-3339

3. S

o
ouT G4

SH SIGNAL
DEVICE CONDITIONER

ip
G- [
IN D U

4

"UNDEFINED "es
COMMUNICATION
CHANNEL

out®

A4

O O
D U

SIGNAL
‘o CONDITIONER
N O

SH
DEVICE

NB-3281-1

Indirect Connection Via Undefined Standard
3. 10

[l X912 CAMAC @)
ANy S

VA
(LD b

T oA 72 4 TR
BIE \’./,%\ EEAYT A b—U0
TIybiltsd, Zok i nkElZaery P~ 754
Ji A B34, ,'\?343),"_\" BT H B, 1 7L —
FMNTH ST, S29 4 2> 72k B CAMAC 4 7
TN T2 A FIZVIRIZIES LT o
B EDopnn o,
17v—1FHNDLAM I
7 = { Tiz,
(1% 3 —8)
SCC s

WA,

)T oA
HENTD

EL a—=ND LD LAM 2 h B X
JT oA 724 FIZ 334 FonTFer
FAwE2— R T 5, v — 2z,
JL—1ITFL AL, =ra—FE2NLAM 9o~
F— L5,

TN 2 A ﬂkf!v'ijmi‘;‘f"?ié% IDH—F}

LZHE LT,
T s B A= U

T R A

(Dizdefined # 351k 3 2) THEREINTWSE, D
= I\ BHII00Q DA > B—F 2 2 % %’tfav 4 2T
ﬁ%b% u.iﬂ,é([}g_g) I :L



Saerial
Highway
ouﬁ'
7] r E % BYPASS DEVICE | |
41 LV |
s our¢ J% " i
g H‘m Bypass Control P |
T | ]
n # ? —]
I | U
4B-3385 ?}”{r
Sarial
Highway

Example of Bypass Switching for One
D-Port Signal

[In a Bypass Device for Bit-Serial D-Port
Signals This Arrangement is Duplicated for
Data and Clock Signals]

A
% %
/A /1
/A v
7
pP AUX&JAR¥) RIVER
CONTROLLER |
COMPUTER
pP AUXILIARY CONTROLLER
IN CAMAC CRATE
B3, 12
éwﬁ?mf%mmmw#m%%tﬁﬁﬂ~f§
T, 2D E—F TRBEVEMBETE 0, F2
T, DE—=FESFEL 70 "J‘/’T/:/a‘)’—(U
F—= | T T7L M) Rl CUFR—-F (Ul
undefined Z BT A ZEZ 52 2 2L CHWH
ns, Udt— FElEEESy—7 023wl —7 0
RWT A N —TIHHLNE I SN
(80 213 TRISTAN $I8 Tl Wi — 7 v & v

T2.5Mbps %3 L T 3) (I3 —10),
SNTANA T 2 A, V=T THBEDT,

TOEF D ENH»D SCCHUPEL TLF ) &
AT LDET > k7B

=

Z (by—pass) EN—7FEhCREAELTLE 9 2

L E T, b B SCC NS %

SH SH
outward path return path

#_%_
LOOP COLLAPSE

DEVICE

SH
outward path raturn pafh

Example of Loop Collapse Switching for One
D-Port Signal
{In a Loop Collznse Device for Bit-Serial

D-Port Signals This Arrangement is Duplicated
for Data and Clock Signals]

{The Clock Signal Output to the Discon-
nected Part of the SH Loop is Held in a

Fized Logic State by the Conditions at
ﬁ#,*}

3. 11

7 77 (collapse) NEEREA i » T b (43 —11
ZH) .

P

3.1, 2 ST A9 2 AOEE

PILoNA 7 3 A P OAR R, TS 5 Mbps
EBUES T B, HHSHM L2 & 912, 1hoy
FRUETA P ISCTHIZA b DT =S ks

DT oA 7 2 4 Rzl L el iuE s o

—_— I\“

ARV /A

1

12X TX10°

=2.4usec (VN4 YT

12X 10X =24 psec (B}

3T T
AN — FELIET A4 MZET B & 4
B 2HEHORNTION DD TnBDIE, B b
FlzsuTid, 151 F odEiiz 10y v
(8w Az 17D A —FE v b
w7 AR b THB, W
IS ORI, Sl OGO
DTHb,

N7 nE—
AT B
>1/rd)2}
L//Jv
12 & - Tade
3. 1. 3 ZLr—AnwEEL CPU
CAMAC > )74 =4 0HIlE, 7v—}
Iz L 7r—Farba—52AN562 L%
el L Cwvwd (3 ~12), 2T THMHL L

1—-14



AUXILIARY CONTROLLER BUS

. .
*_AUXILIARY CONTROLLE

REQUEST [ INHIBIT (Rl
REQUEST| [ {RQ)
S
v ra i
& v §
& Va 0
/ ]
Va E L
g
i i ;
“ i REQUES
N\
E @B
| L
| e o
i ’ aor
i
I » CAMAC
b DATAWAY

NOTE: FRONT PANEL REQUEST TO GRANT-IN CONNECTION MADE AT HIGHEST PRIORITY CONTROLLER USING R/G PROTOCOL
Multiple Controllers in a CAMAC Crate

3. 13

12, CAMACIcHWTlE, N LIz e
— N AT =13 (N=25) OAIZFEHI LTS,

BV 2= NIIT 72 RATHI2ENLTNTA

L 2T s, F2E Y a— s LAM
A iL//f/% s L el e s v e
5, N=25L4kC TWAEY 2—nidfox
2—NET 7R A TEL N ElZh b, Z2TL)
TIoNA 7 Lq’@)H‘ TlE, SCC oz SGL =
>a—Fary - Dol fittsh, Zonz
27— T, /SN AT g DTY A

— N N=2DN T4 L 74127
TELH LI
2ol knar fao—=IpE-—n 7 v N

s T b,

WZHAET B L, T — 3 2 A ~DT 7 2H
ELEEX T AL AT IR 5 0,
TN T2 4T, ZozdIiZ ACL (auxil

iary controller lockout) X x99 7 4 » #5H 1, SCC
MWT =T 72 A%T 72 Twd b EEACL A

ooy b o =T 2T 2 A ~DT
7k 2P E NS, (M3 —1350)

3. 1. 4 CAMAC U 7lnAd 7 xzADEE
CAMAC > ) T 72 413, “"’P/)F‘s?i‘/z
Fo 2, FEHEES A AN—TEBZ L0 T2 T
WBHDS, RIZHIT DL L BEANHL, Thbbs
WTPNoA T2 4131 RAINDS AT LTHY, 7

— N CPU 2T

7 Az AN

ey FARET ] I ARDYIREN

1—15

T TNUANAT 2 AT 7R A TELR G,
3 wvff/ o 7altdoftdzizl Ly, I
;A - ___57}\4 ‘)7 L/f,\mm‘ j\i]{?_ff? ’DJC

DLy RAD—D L L TRET

PROWAY {

IOWLTEML L9,
3, 2 TmwxA4 (PROWAY)
PROWAY X EHT— 34 7 o 4 OIS
L T19754Eh &5 IEC (AN ) Ty

TN TETHWDE, 22 THMTLINRZN S b
7 PR OWAV~B EREIE NS B T H B, PRO-
WAY (213 70l PROWAY —C & v #BIRs L I
IA;{ LT 4,43 — 112 PROWAY V)T%B? Hﬂ‘i#
LA A 72N 7 1\ — 7 */'mtmy AT LTHD

ST L AT LTIEH D AT — g > (L%l
CENSA L a—F ) e Bk ENE
TSR AR LTI RTH AT IR L
T, T =g b DI R
LD EIPH Y T Im2 65,
INTE 27U AT —2 3 2RI BRI
fo X BIRELEL 20T, MeEhad
S SRR IUE D 700, 'Hﬁi%}*ﬁzﬁ{]l:m‘«‘ﬁa
nNTvaoik, (WCSMA X E@F—7 AT
KD, D CSMAIZDWTIZ4ETIRY, 2) +—
7 FEA D PROWAY R L T a7 TH 5,

P 2 EIHENAEED A o =D

T—ra v
DEN BB 7

FNTHZT—2 3>

T 7L

L SNETE L) -
fry%kiig 112



®3. 1
PROWY oilE

1} bFav— VS
2 | frikEg T5QEM T (r5 vy Fay TR
3 | fakEEEE 1K 2 Em
4 | Azt 1 Mbps
51 27—va VK A 100
6 —F a4 VTHR TYF 2 RY eaA—F 4T
7 | E#HK NIHBEBEF SK (6.25 MHz/3.75 MHz)
8| s4vFrE= PROWAY A/B i Sbh vy v v 7 hHR
IR =0 PROWAY C: b=y vy (ILE,L 802.4 )
PROWAY A:HDLCEEZ7 L—4 (8EY T RLR)
9 | 7L — LEER PROWAY B:I1EC/TC57EZ7L—L4(8Ey bTFLR)
PROWAY C:IEEE 802.4F7L—4 (16Ey b7 FLR)
10 | o GlE Immediate A CKEMIC L AELEMIE
11| R LRRD 3 x10”PRITF
12 br—= PROWAY A/B :20ms Ll T
TIRARY A L ROWAY C :50msPT
@© SDA(Send Data with Acknowledge)
@ SDN(Send Data with No Acknowledge)
= — R
13 ® RDR(Request Data with Reply)
(@ADIIATvaY)
@ RSR(Remote Station Recovery)
& MOP (Management of Local PROWAY)
14154792k PROWAYRTH &~ b&xh3
5 | By 74V T =~ RS—@2/37 Erarss (1SS0 4902)
16 | 55408 55 S LFo
17 TR | 8 BE (o b 7— 7 iEtliHNC X 5 PROWAY 584 2 FE{L )
RSP o I ey I W55 2 X0 b, A b— %) 20 AT —
! ) lE, FA =70 AL Th s T bR
! E f,#) TERWV, DFN) F—=7 2 20U THEWD 7
# % T a>rDMOWEP 2T LT A HIZh A,
i ! (143 —14).
- E He— A - B - mg..,/’ PROWAY O LLIKIY 20 1 efeit /i1 2 SDA (send
' data with acknowledge) THh 1), MiizaF—3i 3
A Logical Ring on a Physical Bus I DNT = AT g 2 AVEIT 2 D
3. 14 R ACK (T 7 2 w‘/) R AT 8 >
D=7 2 EL T ANIZIRY, Z1LA imme-
WEIL T, 2SZ2 RIS b — 7 > ok % 556 5 diate ACK & f-0f PROWAY mhﬁ“k Tha
FRZIEIE X 9 L dld v T, imFis 27— "PROWAY & CAMAC > ) T ™ o { %)
avizFERMNTE LT, o -7 (2 WwiE, PROWAY c:jsw’-':c;t, SEST IR S Rl (A

1-16



g A
Yiohb, L

DR A

T2 NI T = Ak TE 562
AL 2 2T CAMAC 2 ) T oA 7
zAfizAsC N, A Fiokl
PSTE BHEN

TP o =T

(Tdebit, iz

AZ2T—L a3 B AT—2 3 R Tnd

DEF AT LY JES

TBAT =2 mAsl Tk

"‘ f/"\mj}‘ftrl

WTB—=>A~D A —
b bz b

4,
(LAN)

o—AhixT )7

FTA-B~DA v ®

BfiZ, K
ST VT BT -8 0

oy T =7

DD BEDAKRAL T B &, 9 LTL 21

[mﬂﬁﬁ &
DR 3
iHi=its
Fd

J}] i

éfW%Z?A#A

il /?f'&mmxl
(¥, CERN SPS T

NORD 100, TRISTAN
25 HIDIC80A H W ST 5,

S DEEDG

I

D AT L ERE L
M 262 ) Z 2L TE

Bek oo b7

Byt h, HHE
b2 9 MO & 1),

;u (%l <

2
2LV 5,

3507 D oy NORDIOKR LY
B 27 2T H 207 & i

PR I ATHEIIZ RS AR LT —
el g, L L oo
N, F IR

AT )N

15 el 7 - T < B,

TR R o b7 — 3, HHZ 20 boo—A
T Ay b7 7 3l (LAND [ e s iy

DL L b,

LAN X, BH Wi

7]’\ w I\ 7— 7 '7\4{7)

e

]

“ R L 72 nl
AL

AR & AT B

7 7 B A

]

-

-

AN

[

4. 1 7\9"—&\0‘[]/——
a4, 2 N~ EEO—

1-17

BRI FEATIN D SN IZBR 5 41 5 4
3 Z O EM Tl LB D F il T

N, LAN
b5

4, 1 LAN®pPFRaY—

LAN O} v v—Xx, /— FAaRfsangic »

@;5mMﬁ%ﬂ”wé##%Tim%%éam&
Mze b e o — 2 LTI HhiF s, 28—, o3
2Tl 7‘@51 S D,
4, 1., 1 R&Z-—
P4 —11227—FFRay—%2R%, ZokFEa
—IBuTldtr F—0 /— FINEfEOTE 217

Ve BB S ~“Ei$"’fvb‘/ =/ —F Ll e AT

g — /= FIEHIO 2 — ¥ 2l %
i w*k&

7 s g
L 2T 203 CERN & SPS Th A,

Wy, SRWbL T

9

b FEe -]

2=t HEar—iBnTiy, s s—/—F
DEPEE RN T2 2 B, 2Ry F— /=2
49«,\\\{@3‘{]_;{ W DT, 2AN—7w FHZ
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SET A=A/0.9999 1.059 msec SSET DS(4)="a" 1.134 msec
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