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& 4S 2003 FOUR-FOLD SCALER (CERN Spec’s 003)
50 MHz and 100 MHz VERSIONS

The module contains four 16 bit scalers, each having an overflow flag to be tested by dataway
commands. An L-request is produced whenever an overflow flag is on.

scalers. Cascade connection is effected by front panel switches, which also disable the overflow

142 The two upper and the two lower scalers can be cascade connected in order to get two 32 bit
@’ flag of the first scaler in the cascade.

switch. Reset is done either by a common push-button or by dataway commands. Dataway

x4 : . .
@ The four scalers share a common gate input, which can be made inoperative by a front panel
Clear is controlled by a switch on the back panel.

INPUT SPECIFICATIONS

GATE
Input (Scalers 1 to 4)
COUNT- Scaling Speed : 50, 100 MHz minimum at 50% duty ratio
i Reflexions : <15% with a 1 ns, 18 mA pulse edge
: Impedance : 50 ohms
Ly Input Thresholds : “0": — 4to+ 20 mA
‘ "l “1”": —12to — 36 mA
Minimum Pulse Width : 3ns at — 12mA, nearly square pulse of — 13 mA peak
: amplitude.
04’2 Slowest Rise Time : No limit, DC coupling
. Gate
0,3 Whenever applicable, specifications as for Input, except pulse width : 5 ns at — 12 mA, nearly
. square pulse of — 13 mA peak amplitude.
Maximum Delay : <3 ns
4
GATE

mEh
2003

This Four-Fold Scaler has been designed to insure compatibility with other products built in accordance to
the ““Microscaler Type 003, CERN—NP CAMAC Note 16—00, Feb. 1970"

October 1972
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2003

100 MHz Scalers

Differences of characteristics to the 50 MHz Scaler are as follows :

Scaling Speed : 100 MHz minimum
Power Requirements ¢ + 6 V ~900 mA -6V ~570 mA

The circuit diagram is identical to the 50 MHz Scaler. Scaling Speed

is improved by replacing MC 1013P IC's no. 11, 12, 13 and 14 by

Type MC1027, whereas SN 7474 N no. 19, 20, 21 and 22 are repla-
ced by SN 74H74 N IC's. o



DATAWAY COMMANDS TO THE 4 S 2003

(FCT ff, SAD a = Function ff, Sub-address a)

The scalers of the 4 S 2003 are labelled according to the above mentioned CERN note. Scaler 1 is addressed by SAD 0,
scaler 2 by SAD 1 etc.

FCT 0,SADOto3: Read the addressed scaler on R1to R16
FCT 2,SADO0to 3: Read and Clear the addressed scaler :
T 6,SADO: Read the Module Identification Code (this function puts a “‘1” on R3, R7 and R8
FCT 8,SADOto3: Test the addressed overflow flag
FCT 9,SADO0to3: Clear the addressed scaler
FCT 10,SAD 0 to 3: Test and Clear the addressed overflow flag, see note 1 below.
FCT 25,SAD 0 : Increment the 4 scalers

Non-addressed Commands :

Inhibit (1) : Inhibit scaling action, do not block FCT 25
Clear (C) : Reset the 4 scalers and the 4 overflow flags if rear panel switch ison YES.
Initialize (2) : Reset the 4 scalers and tne 4 overflow flags

NOTES: 1. The test action in FCT 10 is not allowed by the CERN specifications, contrary to the CAMAC report
EUR 4100 e, page 15. Thus, Q can be disconnected by removing a jumper.

2. All functions except 8 and 10, always produce a Q-response. Functions 8 and 10, of course, produce a Q
only if the overflow flag is on.

™'YSICAL

Single width CAMAC module with shielding covers on both sides. Fiber-glass circuit board with plated-through holes.

MECL and TTL integrated circuits for speed and dependability.
Meets all electrical and mechanical specifications of EUR 4100 e report.

POWER REQUIREMENTS

+6V ~ 850 mA
-6V ~ 450 mA
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MICROSCALER - TYPE 0063

INTRODUCTION

1.1 General

The CAMAC sysiem proposed (Rome 196&£) by quite a large number
I J a
of laboratories and institutes (including CERN) is a system well a-
dapted to electronics for data handling. It will be used in CERN-NP
Y

in the field of "electronics" or "counter” experimenis.

ts to work with on CAMAC are the

All units to be described, as well as the logic systems, must follow
compatibility rules as noted in these two fully-egulvalent

documents (EUR 4100 being a final document appearing after the ESONE
£

report}, and alsc the CERN-NP CAMAC options (Leafle 1noo).

1.2 CERN-NP CAMAC Notes

The CERN-NP CAMAC notes are intended to give an up-to-date
picture of what is currently being done, and what is preferred or
requested by CERN-NP in this field., This information is tentative
and is mesnt to improve conitracts with laboratories, industry, and
colleagues in an informal and simplified way, since experience has
shown that 1t is extremely difficult to provide complete detailed
information with the nscessary time limits. Most of the CAMAC
"leaflets" (or "notes") will be devoted to particular plug-in units,
and very often this will be the basis for tenders. The descriptions
will therefore contain sufficient indications to allow for the cor-
t design of the unit., The information will also be such that

¢
interchangesbility of plug-in units, made according to the speci-

&

ns, is guaranteed.
p
£




A1l CANAC rules must, of course, be followed, as well as CERN
options; therefore only information pertinent to the described

module shall be given,

DESCRIPTICON OF THE UNIT

This "Microscaler" type 003 is one unit wide and contains four
16-bit 25 MHz scalers without any display. It has s common input
gate, a possibility to have two sequential words EA(O) with A(l),
4(2) with A(B)j; and various CAMAC features, such as overflow alarms

(LAM) &nd increment.

e 003-type is intended for use when high degree of compact-
u

t resets the four scalers and their overflows,

3.2 BSerializing switches (1,2 and 3,4

+3

5

D

1ese make it possible to put in series scaler 1 with scaler 2,
and scaler 3 with scaler 4, in order to obtain two 32-bit scalers,
These switches also suppress the overflow action (L) of the first

scaler when two scalers are in series,

3.3 Court/Gate switch

he gate on "always open' (COUNT} or on its normal
t

he four scalers.,

Speed of counting: 225 MHz with worst case signals,
temperature and elements.

Input impedance: 50 @,

, ﬁ } 7 PN

Reflexion: <{£15%| on a 1 nsec (10% - 90%)
rise~ or fall-time of g -18 mA
pulse,

Slowest times: = (direct Q“upling} recommended.




/ '

Duty ratio: Max 50% in worst case conditions at
25 NHz.
Sensitivity: ESONE - CAMAC "0" ( -4 %o +20 mh )
min (-12 to -36 mA).
Minimum pulse: 4 nsec at -4 mA and 3 nsec at -12 mhA
(max peak -13 mA) in worst case
conditions at max speed.

One input for the four scalers

Eo ¥ R TEA Y -~ A b 3 - - N *
ESONE - CANAC current level specifications as for Inputs.

Input gate © 1.
r L t 4 %, £ 1 nsec
r £
) ;
i {
- 10 nsec _ . + 10 nsec ! + 20 nsec
- .. > //‘////// / x® ///////// 9
Effective _____ _ I oy T S
& - Sl ¥l n} ffi - M * y
gate CLOSED UNDETEEM.  OFEN (100%) UNDETERM. CLOSE
OPENING: elay measurcd between the leading
edges at - 12 mA gate level and in-
put level.
CLOSING: Delay measured between the trailing
edges at -4 mA gate level and input
level.

the effective gate must not be longer

ati
than the input gate +25 nsec (+l5 nsec recommended ).

Minimum pulse: 11 nsec at -4 mh and 10 nsec at -12 mh
(max peak -13 mh) in werst case ccn-
ditions at max speed.

The recovery time must not be longer than 40 nsec after the

input gate closing.



4,1 Functions used in this unit
Read Group 1 Registers F(0)
Read and Clear Group 1 Registers F(Q)
Read module characteristic F(6)
Test Look at me E(S)
Clear Group 1 Registers F(9)
Clear Iook at me F(lO)
Increment Preselected Registers F(ZS)

. / B . 3
H is the module address (direct on-line selecticn).
A 1s the word sub-addrecs from the four A lincs:
A(Q) for scaler 1
%(l} 1 1 9
p Y
:’4."\2} 1 it 3
A(’j) 1 1 4
4,2 Various '"Reset!
Clear. ©S2 conditioned by - General non-addressable
N o - : o~ N 7 o~ fme - : > -
the Rear HReset Switchk (YED/UO) Hegset 1n the whole module,
Manual Heset > General K set in the module.
[F(2) + P(9)]-Nes2.n -~ Reset Group 1 Registers (anc
not overflows) in funcition
of A,
F(lo)'H~SE'A > Reset overflows only in

function of A.

test the LAM before 22 in this particular case




4.4 Read module characteristic

7(6)eNea(0) > 003/04 ("1" on Read lines R3, R5, R6).
The presentation of the characteristic has to remain in accor-
dance with the provisory specification.

4,5 Increment preselected registers

F(25)+N-A(C)-S2 > Add ONE in the four scalers simultaneously.

VMax, freq. : 2 MHz.

REMARKS
5.1 Busy

Busy*LAN source - "1" on L line (TAM).

5.2 Inhibit

oy

InhibiteInput 1,2,3%3,4 - COUNTING

Inhibit must not block Incre

-

nent action [F(?S)].

o))
%

W
=S
(&

In 4.4 2nd 4.5, A(0) is not mandatory because these two functions

do not use different sub-addressec.

Y
*®

.
=)

lead-out delay

The delay between

Beginning Head - Data ON

end alsc End Read - Data OFF

must not be longer than 250 nsec in the woregt cas

(6]

conditions (1oading equivalent to 23 identical units}.

See Figse. 9 and 7.1l.1, 7.1ls2 om EUR 4100e report.



INDICATIONS

ACCORDING ————
CAMAC OPTIONS N
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Microscaler - Type 003

Initialize (Z) must be introduced in this module.

In accordance with par. 5.5.1 on EUR 4100e report, (Z.Sh)
Z
resets all data registers and LAM sources.
In this case it is identical 1o (C.32)
In 4.2
The clear action must be conditioned by the Rear Reset

In 4.4
In accordance with para. 5.7 of the CAMAC OPTIONS
Note 1-00, December 1968,

Read module characteristic — 003/04 ("1" on Read

ines R3%, R7, R8)

F(10) . N . 82 . A(0) clears the LAM source of scaler
F(10) . ¥ . s2 . a(1) " nooon " " scaler
inid ) T @ o 1t 1t 1t 11 i 7

;\10/ « I\! s DL A<2) sScaler
F(10) . ¥ . s2 . &(3) " mooon " " scaler

N

SN






