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Purpose

Outputs are produced when coinciding signals are applied to the
activated inputs.

Logic pulses are required for'coincidence operation. complementary
logic pulses for anti-coincidence operation.

General Features

The coincidence. which is built in a single-width NIM-module, has
five inputs. Each of them can be activated by front-panel switches.'

Two linear or overlap outputs and five standardized outputs (4 OUT +
1 OUT) are provided.

The amplitude of the output signals conforms to the NIM standard
for fast logic levels.

The width of the linear outputs is equal to the input width or overlap

The width of the standardized outputs is fixed.
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SPEGIFICATIONS

INPUT

Number

lmpedance

Reflections

Voltage

width

Maximum Rate

LIN OUTPUT

Number

Impedance

Rise and Fall Time

width

Maxipum Rate

Propagation Delay

Feedthrough

OUTPUT and ôÎiÎffi
Number

lmpedance

Rise and Fall Time

width

Logic
Complementary

( 1.5 ns, T16

=- 2,0 ns, T6 1

5

50 ohms

ln "On" State : < 20%, (capacitivel
ln "Off" State : < 15%, (inductive)

Logic, - 800 mV for coincidence.
Complementary logic for anti-coincidence.

Minimum width or overlap (at minimum

LIN : For singles ( 2.0 ns.

For 5-fold ( 2.0 ns. 
:

OUT and OÛT : For singles,( 1.5 ns.

For 5-fold '.( 1.25 ns.

Determined by output specifications.

input "1" level : - 12 mA) to produce outputs,

(Overlap Output)

2'osic atlg
High. current source. unused outouts neeO nott$n\hJteO.

Tor < 1.8 ns, T,o ( 2.0 ns. 
*a\)'

Equal to input width or overlap at minlnput "1"'level (- 12 mA)
+ < -1.0 ns for singlos, r -.

- si 1.0-ns for 5-fold

> ZOO fvrcls

6.2 ! 0,75 ns (between min. input and output "1") for singles. For S-tâtA it decreases by 
-<_g,5 

ns.

for n*1, ( t 15 mV

(Standardized Output)

4 logic
1 complementary

High, current source, unused outputs need not be terminated.

I

:

t
l)

I

I

Tor
Tro

( 2.2 ns
( 2.2 ns.

Logic, 9.0 J 1 ns at min input "l" level (- 12-rnA).
Complementary, 9.0 I 1 ns at max input "0" level (- 4 mA)

Maximum Rate

Propagation Delay 9.5 ns + 1.2 ns (between min. input and output "l"l,1or singles. For 5.fold it decreases by ( 0.5 ns.

POWER CONSUMPTION - 24 V < 270 mA

1) Bise (Tor) arid fall-times (T16) are measured
output "l" (-700 mV).

Up to a frequency of à 7A Mc/s the output.consists of pulses, i.e. the level between pulses comes
down inside the "0" output band. At a frequency of ) 100 Mc/s the output bécomes DC. When
this rate is exceeded the output turns into pulses agâin, but counts will be lost.

N.B.

2l All parameters have been determined with input si

+24V <1

mes of 0.7 ns.
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Coincidence

Purpose

Outputs ane pnoduced when coinciding signals ane applied to the activated
inputs.

Logic puises ane neqùined fon coincidence openation, complementany logic
pulses fgn anti-coincidence operation.,t

General Features

The coincidence, which is built in a single-width NIM-module, has five
inputs. Each of them can be activated by fnont-panel switches.

Two linean on ovenlap outputs and five Standandized outputs (4 OUT + I ôlJT)
ane pnovided.

The amplitude of the output signals confonms to the NtM standand fon fast
logic levels.

The width of the linean outputs.,is equal to the input width on ovenlap.

The width of the standandized outputs is fixed.

Brief Circuit Description

Coincident signals at the activated inputs trigger the tunnel diode D 31. This
tunnel diode stays turned on as lonô as the input signals ovenlap. The tunnel
diode signal is amplified (T l, T 15, T t6) and pnovides the linean on over-
lap output (T 17, T 18).

Standandized outputs: Tunnel diode signal tD3l) is ampl ified by Tl and

diffenentiated by T2, È1S1, C+. The diffenentiated signal triggens D32
and D35. These tunnel diodes ane neset by the neset tnansistor T4. The
pulse width of the standardized output is the sum of the dinect pulse (TO)

and the delayed pulse (T7), which compensates the deadtime of the dinect
pulse to get an output duty cycle of 1OOIo.
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Coincidence 4

SPECIFICATIONS

INPUT

Number

lmpedance

Reflections

5

50 ohms

ln "On" State : 421o/o, (capacitive)

ln "Off" State: ( 15%, (inductivel

Voltage Logic, - 800 mV for coincidence.
Complementary logic for anti-coincidence.

width Minimum width or overlap (at minimum input "l" level : - 12 mA) to produce outputs.

LIN. For singles (
For S-fold (

2.0 ns.

2.0 ns.

OUT and ôUT For singles ( 1,5 ns.

For 5-fold < 1.25 ns.

Maximum Rate Determined by output specifications.

LIN OUTPUT

Number

lmpedance

Rise and Fall Time

width

(Overlap Output)

2 logic

High, current source, unused outputs need not be terminated.

Tor < 1.8 ns, T16 ( 2.0 ns.

Equal to input width or overlap at min input "l" level (- 12 mA)
+ < 1.0 ns for singles,

- < 1.0 ns for S-fold

) 200 Mc/s

6.2 ! 0,75 ns (between min. input and output "1") for singles. For 5-fold it decreases by ( 0,5 ns.

for n-1, ( t 15 mV

Maximum Rat6

Propagation Delay

Foedthrough

oUTPUT and oTiFjÛi

Number

lmpedance

Rise and Fall Time

width

Maximum Rate

(Standardized Output)

4 logic
l complementâry

High, current source, unused outputs need not be terminated.

Logic : Te1 ( 1,5 ns, T,6 ( 2.2 ns

Complementary : T, o -{ 2.0 ns, T61 ( 2.2 ns.

Logic,9.0 I 1 ns at min input "l" level {- 12 mAl.
Complementary, 9.0 t 1 ns at max input "0" level (- 4 mA).

Up to a frequency oI ) 70 Mc/s the output consists of pulses, i.e. the level between pulses comes

down inside the "0" output band. At a frequency of ) 100 Mc/s the output becomes DC. When
this rate is exceeded the output turns into pulses again, but counts will be lost.

P.opagation Delay 9.5 ns t 1.2 ns (between min. input and output "1"), for singles. For s-fold it decreases by ( 0.5 ns.

POWER CONSUMPTION - 24 V < 270 mA +24V <155mA

N.B. 1) Rise (Tor) ând fall-times (T16) are measured between maximum output "0" (- t00 mV) and minimum
output "1" (-700 mV).

2) All parameters have been determined with input signals having rise and fall times of 0.7 ns.



Coincidence

ADJUSTMENT AND TEST PROCEDURE

A) INSTRuMENTS REaUIRED

l) Powen Supply + 24V (min 160 mAl - 24 V (min
280 mA).

2) Sampling oscilloscope Tektnonix Type 561 on equi-
valent.

3) EH pulse genenator Model I 22 on equivalent.

4) 6 way split (nesistive).

B) ADJUSTMENT PROCEDURE

1) Switch on one channel and tunn pl , p2, Ê3t p4
fully anticlockwise.

2) Outputs must be matched, nothing must be connec-
ted to input.

3) Connect the supply voltages, swi tch on powen

supply. The consumption must be 145 t I 5 mA
fnom * 24 V and 255 L 20 mA fnom - 24 V. Check
zenen voltages: * 6. O t O.2 Vi t lZ.0 t 0.4 V
- 9. 1 t 0.6V and zenen D3B - 6.0 + O.2V.

4) D. C. Adjustment

a) D. C. conditions at inputs. Leave one channel
lrONrr, measune voltage on t.d. D3l to be - l0
to - 25 mV. Measune now fon each channel in
rrONrr state, while all othens are rrOFFrr the
D.C. at its input, which should be +lO to _ 45 mV.

b) Linean out (LlN). Vacuum voltmeten: 1 volt
nange and one tenminal at - 6V. Measune the vol-
tage across D60, D6l ,points y and Z on cincuit
diagnam, choose between tnansistons T lZ and

T 18 that one connected to the diode with the

highest voltage dnop just measured above. Bias
its base (TPl) 5OO mV fonwand by tunning pl,
if a D. C. > I mV is measuned acnoss. its
matched output, this bias has to be neduced
to 45O mV. The amount by which the base

emitten voltage of the othen transiston is
less, must not exceed 170 mV.

5) Coincidence Test Unit (Fig. l)

6) Shapen, type N 2619 CERN Np on equivalent.

7) Delay 2.5 - 66 nsec, Type N 9053 CERN Np on
equ ivalent.

8) Vacuum voltmeten - HP 4l 2 A or equivalent.

c) Standand output (OUT). Connect the voltme-
ten between TP 4 (collecton T6) and - 9. lV,
nange + 1 V. Must measune about 4OO mV.
Tunn P4 clockwise which initially should not
affeci the meten neading, till this meten nea-
ding has incneased by l5 mV. Turn p3 cjock-
wise, while keeping voltmeten neading about
constant by tunning P4, till the.indication
jumps at about 1 V. Leave p 3 exactly at the
point whene the meten jumped. Connect now
the voltmeten between gnound and Tp3, nange
30 V, on, if possible 1O V, tunn p3 to reduce
neading by 3.0 V. Connect again the voltme_
ten to - 9. l-V and TP4, nange of I V, and

tunn P4 anticlockwise till neading becorhes

constant, then fnom hene tunn p4 clockwise
till neading has incneased by l5 mV.

5) Pulse Adjustment - lnput: BO0 mV, l5 ns at
600 mV, nepetition nate about lO Kc/s.

a) Connect a 6 way split to the output of the
pulse genenaton (which has been canefully
adjusted to have zero off-set voltage) via
I ns cable.

b) Connect 5 outputs of the 6 way split to the

module via 1 ns cables and the 6th to scope
(channel B). Connect the sampling scope
(5 ns/div, 2OO mV/div) to LtN (tinean out)

5



Coincidence 6

and switch on all inputs; a 15 ns - gOO mV
signal must be pnesent. Repeat this test on

the othen LlN. Disconnect sequentially each
input, one at a time: the LIN signal must
disappear each time.

c) Connect now scope to an OUT (standand out-
put) and the voltmeter to TP2 and gnound.

Tunn P2 clockwise until an output signal
appeans , note the vol tmeten neading ( i ),
tunn further P2 until double pulses appean
(vany the length of input pulse 5 - l5ns in
onden to find the most sensitive point fon this
double pulsing), note also this neading (2),

then neduce meten neading by 1.0V by tun-
ningP2 (3). Determine voltage diffenence
between positions (l) and (3) to be >l.OV.

d) Check if all outputs have an acceptable shape
and are affected or not by the pnesence of the
matching pieces in the fo.llowing way:

L-\t Connect a LIN to scope, connect and
nemove the matihing piece of the othen LIN;

Check List

DC Voltages referned to -6V in point p

the shape of signal must stay neanly constant
and the length must not vany mone than 0.2 ns.

Repeât this check fon the other LlN.

The ovenshoot must be less than 12fu, if the
signal seems too slow (see C/SO) put a fennite
cone (Philips type 3l 22, 104.91061) into L2.

OUT and ôUT : Connect the scope to one
OUT, connect and nemove matching pieces of
the OTIT and of the other three OUTrs: the
shape of the signal must stay neanly constant
and the length must not vany mone than 0.2 ns

Repeat this check fon one of the other thnee
OUTts.

6) D,C. VoltageFinalities - Repeatmeasunement 4/b.
Disconnect all input connections, leave nONil all
inputs anô check all the voltages indicated in the
check list with nefenence to the cincuit diagnam.
Make the calculations, Check if rall 

values ne-._
conded ane within the indicated nanges.

+240 t 20

m

-200 L 20 20 to -2O

q

3OO to 60O (mv)

n

nom. val. -300
o

nom. val. -600

no

-l5O to -450 (mv)



Coincidence 7

DC Voltages nefenred to g.1V

C) PULSE TESTS

1 ) Make annangement as shown on fig. 1.

2) All inputs in rtoFFl state:
Adjust the E. H. genenaton fon 800 mV, 5 ns at
600 mV pulses measured on channel A of the scope.
The shape of this signal must be connect, othen_
wise something is wnong at the inputs of the coin_
c idence.

3) Single input:

Disconnect 4 of the 5 input cables and match the_
se. Feed a signal of 800 mV sequentially to eveny
single input set at lrONil state. Both signals on
sampling scope must be connect. Repeat thisope_
nation with a signal of 5S0 mV and verify that:
LIN remain > zQO my and OUT ane pnesent.

4) Double, tniple, four fold coincidence; Scope
(channel B) still connected to one OUT. Make
double, tniple, foun fold coincidence with g0O mV
signals. Then check the coincidence action
(double, tniple, foun fold) by adding and subtnac-
ting 6 ns in one input by using the delay box;
the OUT signal must disappear due to this delay
addition on subtraction.

5) 5 fold coincidence: Do the same delay test as
descnibed above. Reduce the input signal to

600 mV, check if LIN signal stays > Z0O mV fon
the 600 mV input.

6) Anticoincidence: Modify the test set-up as shown
by dotted lines on dnawing. Feed in 4 signals of
8OO mV, 3,5 ns at 60O mV. With scope connec_
ted to one OUT, check the pnesence of an out_

put signal. When channel E is switched rONil,

signal should disappean and neappean when

615ns of delay cable is added and subtnacted on
delay box. Now connect sequentially the shapen
to channels A, .8, C, D and nepeat the above
indicated checks.

7) Bneakthnough of 4 coincident input signals when
5 inputs are rroNrr. All 5 inputs ilONil, channel
B of scope at LIN; first feed 5 inputs into the
module and check if output signal is pnopen;y
thene. Then sequentially disconnect one input
and match its cable and measune the signal at
the scope. This feed-thnough should be <15 mV.

8) Minimum input width to pnoduce mînimum r1il
(- t+ ma1 at LlN. Leave channel B of scope at
LlN, using annangement as noted unden C/3.
Feed sequentially gOO mV, T = 2.5 ns at - 600 mV
pulsqs to all inputs. Check if LIN signal neaches
always rrl rr band (> ZOO mV) and if OUT signals
ane pnesent.

9) Amplitude and shape of output signals; *
Feed in single 8O0 mV, lOns pulses. Outputs
should be as follows:
a) OUT: Width 9.0 i l.O ns at 600 mV (check all)

Amplitude; 250 - 9OO mV (+15 - 1B mA)

T0l< l.5ns, T10(2.2ns.

OTIT: Width 9.0 t l.O ns at 4 mA.

Risetime: T10 < 2. 0 ns, fall time:
TOI < 2.2 ns.

lf these values cannot be obtained, put a fen_

s

nom. val. -30O

t

nom. val. -600

u

nom. val. -6OO nom. val. -600 nom. val. -600 (mv)

1S

-l 50 to -450

u

-1 5O to -450

VS

-150 to -45O

ws
-150 to -45O (mv)



Coincidence I

nite cone (Philips type 3122. 104.91061) into

L1.
(800 mV) and level between pulses stays at O
volt. OUT should reach the nominal output rrllr

(8OO mV) as a D. C. lèvel and the OTT should

stay at 0 volt D. C.
b) LtN: Tol < 1.8 ns, T10 < 2. o ns

Width at 7OO mV level equal to input width
(-at 12 mA level) *{ 1.0 ns.

10) Rate Test: Connect rrsinglerr input 80O mV,

T = 5 ns at 600 mV, nepetition l0O Mc/s, Check

if all LIN neach the nominal output rrlrr band

* Rise times (T0l) and fall times (Tl0) ane measuned

between maximum output r'0rr (-100 mV) and minimum

outputrrlrr (-7O0 mV).

T = 2ns

R

T

PUTSE GENERATOR

TRIG- OUT

R

R= 35.7n 17 S ns

7 5ns

4ln

A

B

c

D

E

OUT

SCOPE

TRIO.

A B

DELAY
2.5 + 66 ns

Set at
4+2 +0.5+
2.5:9ns

SHAPER

5ns

IN

350mV

7ns
tm

_t

a

I

Figune 1



PART LIST
Goincidence, 5lnputs, TOutputs

I

Component

2olo t/+w
2Io 1/e w
2Io 1/4 w

lt ll
,11 il
5Io tr

ll il
lt il
lt il
lt il
lt il

1/2 w
t/4 w

Manuf .

Metallux
il
lt
lt
il

AB
il
il
lt
il
il
ll
il
lt

,il
I tt

i Phil.
AB

'il

c5
c6
c?
c8
c9
clo
c11
c12
cl3
c14 - t6
cl7
cl8
cl9
c20 - 21

c22
c23
c24
c25
c26
c2?

Component

Cenam.

Value

4r7n
4r7n
lop
4r7n
lop
4r7n
lop
4r7n
4r7n
4r7n
l5p
4r7n
4r7n
4r 7n
4r7n

1 N3062
HP2900
AAZ1 5
HP2900
1N3857
1 N3857
BD3
BD3
I N3859
BD2
HP2900
zF6
a3- lo0
HP2900
1 N3062
HP2900
I N3062
HP2900
'l N3062
ZM6*3To
zD9,1t5%o

2N91 I
2N918
2N3546
TIS 54
2N9t I
BSx29
BSx29
2N708
2N918
2N918
2N918
BSX29
2N91 I
2N918

Value

150
75

tK5
tK5
tK8
150
68

2K2
a20

33
1K5
lK5

15
1K2

15
68

47K
toK
IK
39

4K7
56

2K2
l0K
15K
6K8
470

68
1K2
220
eK2
4K7
a2

3K3
too
3K9
1K2
4K7
150
tK8
to0
560
330

68
560
330

47
lK5
150
47

2K2
a2

180
12K
15K
1K8
68

680
390
150
a20
180
470

mtnt.

mtnt.

mtnt.

Manuf .

LCC
il

Phi t.
LCC
Phi t.
LCC
Phi t.
LCC

il
ll

Phi t.
LCC

il
lt
il

R
R
R1
R2

1-
6-
t-
l-

5
l0
20
25

F.26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R4l
R42
R43
F.44
R45
R46
R47
R48
R49
R50
R5l
R52
R53
R54
R55
R56
R57
R58
R59
R60
R6l
R62 - 64
R65 - 67
R68 - 70
R7l
R72
R73
R74
R75
R76
R'77
R78
R79
R80
R8l
R82
R83
R84 - 85
R86 - 87
R88 - 89
R90
R91
R92
R93

il
tl
lt

mtnt

Electrolyt
lt

Cenam.
Electnolyt
Cenam.

4O7. -16V Phil.
4ol-16v rr

4r7n LCC
4O7 -16V Phil.
4r7n LCC

2OIo O,6W
SIo

NTC
1/4w

ll

il

il

il

lt

lt

NTC
1/4 w

lt
lt
il
il
il
il

il

il

il

ll

il

lt

ll

L 1-2 2 tunns of 0.6 mm wine on a
M6x6PlexiglasFonmen

2oolo o,6 w
Solo

2o1o o,6 W
SIo

D 1 - 15
Dl6 - 20*
D21 - 25
D26 - 30*
D31
D32
D33
D34
D35
D36
D37 **
D38
D39
D40 - 42**
D43 - 54
D55 **
D56 - 59
D60 - 6l **
D62 - 67
D68 - ?1
D72

0- t3
14

Si Diode
Si Hot car.
Si Diode
Si Hot can.
Tunnel
Tunnel
Ge Backwand
Ge Backwand
Tunnel
Ge Backwand
Si Hot can.
Zenen
Ge Diode
Si Hot can.
Si Diode
Si Hot can.,
Si Diode
Si Hot can.
Si Diode
Zenen
Zenee

Cosem
HP
Phi t.
HP
RCA

il
GE

lt

Rc4
GE
HP
ITT
lnt. D. C,
HP
Cosem
HP
Cosem
HP
Cosem
ITT
ITT

il
ll
il
il
il
il
il

Phi
AB

il

il

il

il

il

il

lt

il

lt

il

il

il

NTC
t/4w

il

il

ll

il

ll

il

il

il

il

Phi l.
AB

il

lt

il

Painton
AE}

Pàinton
AB

NPN Si
NPN Si
PNP Si
PNP Si
NPN Si
PNP Si
PNP Si
NPN Si
NPN Si
NPN Si
NPN Si
PNP Si
NPN Si
NPN Si

Cosem
lt

Mot.
TI
Cosem
SGS

il

il

Cosem
Phit.

il

SGS
Cosem
Phi t.

4
(
6
7
I
9
t

T
T
T
T
T
T
T
T
T
T
T

I
2
3't**

I,
1/2

il
lt
lt

5W

Tl5
Tt6
Tl7 - 18

l,5w
1W

PI
P2
P3
P4

2o%o 3/4 W Hetitnim Beckman
il
il
It

LCC
il

il

Phi l.

2K
2K
5K
2K

il
il
il

ll
il
ll

tl
lt
lt

* Dl6 coupled to D26, voltage drop diffenence
at 4mA ( 2OmV, The same is tnue |ocD17/
D2?t D1e/O28, D19/D29, D^O/D}O.

** Selected, voltage dnop at 16mA 525 -675mV

*# On BSX29, SGS, with fr ) 6OOMHz at V.,
5V, lr = 664.

namcl
c2
c3
c4

lr

il
il

4
4
4

7n
7n
7n

Ce

mini. 22p
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R13

Rr4

R55

R36

+2a

S^

R4t

802
lop

R49

R38

171\

R39

-21

C!*
+12

Rt5

HP2900

Rr6

o23

c\2

I7
BSX29

03-r00
CâH.

+21

R14

039

HP29M

nt7

Rt8

D2L

HP2900

Rr9

R20

D25

HP29M

o----INPUTS 043

o14
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ol

D2
R2ra

R4

r6 2N9r8
ot6

A
T3 bl3s

n65

D45

2t{fl8

03

RI R50
c&

T8
2N708+21 -ct R68

ztâ
R52

r.5

OFF ON

OFF

OFF

OFF

-Lr_
k

/ rN3857

,,_)

Dt7

__l

12
2N9t8

R35

064

803

2N9IE
Tt8

+12

5X D35 bb6O32blâs
?2

c3

R30

R33

o

I

I

a

o

o

o

P3

c5

046

oa1

89

D50

052

D53

R43

19

(e,

-9.t

-24

-24

-21

o55

R66

R57

LIN. OUTPUTS

+21
R34fP2

R7

D4

D5

+6 033

H R57
046

T3
TI Rs6
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