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The 300 Series of 1-ogic modules is built to the
AEC-NIM spec'ifications and most rnodels can be supplied
with either 50 ohm BNC connectors or with 50 ohm
LEMO 00250 connectors. (Indicated by B or L in front
of the type number).

The necessâry suppLy voltages and the respective
currentg drawn are engraved on the front panel.

For proper and reliable operation the unit shoul-d be
operated in a sufficiently well ventilated rack to
râiotrir, Èhe useful tempeiarure range of +5oC to +60oC
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1.3 Specificarions

,INPU'I

OUTPUT

POWER COTSû'IPTION

TEI"IPEMTURN RANGË

uII{EI,JSIONS

COLOUR CODE

Impedance

rlef lections
Vo 1 tage

0verload
r)
'$

I.iidrir

liate

Impedance

Rise tirne

Fal1 t irne

I,,lidth

Propagation delay

+24V

-24v
+L2V

-L2V

lvlodule
Input
Output

50 ohms t2 i;

L0 Z, max. for t, = ir5 1s

-700mV, typically (iogicai 1)
-200mV, -4mA max for output = 0
-600mV, -l2mA min for ourput =

+5V absolute naximum dc
T5Ov tor lC0ns maximunr

1

2r5 ns, min. (rneasurcd at 6O0rnV level
on E00mV pulse) to clc

15Oi'illz , min.

iligh, current source, l6nd. per
output. Unused ouLpuËs must be
terminateci.

210 ns, ma:{.

2r2 ns, max.

Ëqual tc inputs +1 ns

5r5 ns 3015 ns

30uui
ci5ru\
JOmA

i05mA

+5oC to +60oC

Single rvidth ÂEC/NIii mod.lr1c

Green
Green
Ye l1orv

Page 2
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2.L Applications

The Type 320 OR-GAT!, is primarily intended for fasË logic processing but may,
}:y cross-coupling betr^reen its various front-panel connectors or in
conjunction rvith a second module, also function as a pulse generaËor or a
set-reset flip-flop.
Its 50 ohm inputs and outputs are designed to handle standard ltrIlul pulses
and it is suitable for pulse rates in excess of 150MFIz.

OR-function:

L320

8320

AI'trD-f unct ion

L32A

B32A

OUT NOR A+B+C+D+B+F

A+B+C+D+E

A+B+C+D+Ii

I.

An output qccurs if one or more inputs are at logical 1.

ouT = 0R = [+B+c+D+E+F

OUT

OUT

OR

i\lOR

A"exC*5"8"F
A:<llxCxD.xI{xF

ÀxE*Exî"E
AxBxEx,l"E

Anti-function is obtained by using one of

An output occurs at the complementary output if all the
connected inputs are at logical 0.

AND

NAI,ID =

AND

i{AND =

the inputs with logicai I

ffi
OUT

OUT

OUT

$ét'rêset flip=i1o"' This, is accomplishecl bv connecti-ne th_c_

complernentary output (OUT) to an input
of a second OR-gare 32A and rhe î1îT of
this seconci unit. to an input of t.he f irst
unit. A logical pulse at an input of
either unit will cause a chânge of state.

Page 3
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Pulse generator Recurrent pulses of 50 % duty cyc.ie may be obtained frr_ii:
the logic outputs (OUT) by connectir-rg tire complcnienLar:"7
output @m) , via a delay cable, Lo one of thr: inpirrs.
Tiie frequency obtained is given by:

1
f. .tl -,

width =

I
The maximum obtainable iLequency is approximately 70I4Hz ancl minimum pr-rlse
r+idth is about 7 ns. The pulse gêneratorî may be gateci by applying a logic
signal to one of the spare inputs.

2.2 Colour coding

The 300 Series of modules use tl-re colour code given below for ease of
identification during assembly in a system. Tire mooules are coLour cocied.
by the fixing screr^/s and the connectors by a coloured ring.

i'lodule cocle .

Connector code

BLACI(
GREEl,i

RE1)

GOLD

ilLUii

GREEN

YELLOi^l
FÏIN

i{EUTRAL

(13 ll,5 )

(6 10,75 )

ns + twice external delay'in ns

ns + external delay in ns

Discriminators and sl-raping mochiles
t,ogic mociul-es ; AND, OR, e-tc .

Linear modui.es
Gati.ng modules
Interface modules, scalers, ADC, etc..

Overload protected i.nputs
Unused outputs must be terminateci
Non-Standard signal outpuls
Ail others

2,3 Inputs

The two versions of the Ol{-gate 32A are manufacturecl with eirher six iniruts
(Type L320) or five inputs (Type 8320), all being internally rnarcheci to 5u1

oirm cables. They are designed to operate with standard NrM pulses.

Page 1r
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2.4 OutpuEs

The Type L320 has tvro dr:al standarci outputs and one dual corirlrlementary
output. The R32a, whilst having two dual star:ciard outputs has only a
single complereer-rtary.output. Ail outputs are ciriven by 32mA current
sourees and at each <iual output the trvo conaectors are r,rired in paral1el.
rn the case of the single complementary output from the 8320, an
internally rvired 50 ohm pseudo-load is inclucled to ensure the correct
operation of tire output aurplifier. Eacir ciual ouLput has associated.
limiting diodes included to elirninate tire neeci to terninate unused
amplifiers. some appl-icaiions of the use of the dual outputs are
iilustrated beiow.

TWO INDEPENDENT STANDARD SIGNAL OUTPUTS INTO sON LOADS

Ata
A

32mA
atu

B

50n

[*-* -*l --l
lnput

OUT A

Pgt + At3 width tw)

- -700mV

OUl B 0

Pgt + At6 width(w)

- -700mV

ôûT a

-700 mV

0

50n

0

o

50n

50rrI
t

6tî s

Page 5
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SINGLE OUTPUT ]NTO 50o LOAD. Unused outlct must bc terminatcd

At
A

32mA

B 50n

50fl

f*w--1,-
lnput 0

OUT A 0

Pgt + At Wrdth (W)

: -700mV
ffiTa 0

-7O0mV

DOUBLE AMPLITUDE OUTPIJT

At
A

32mA

50n
OPEN

lnput
F_W_I -*l

0

OUT A 0

width (w)

- -l400mV
0

Pgt + At

ôûî a

Page 6
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STUB.CLIPPED OUTPUT (SHORTED STUB)

32mA Fo'

r*- w*-+l
lnput

OUT A -tf l*-z'atu

l- Atal-

shorted
50rl

50n

-.f

Pgt + At"

F-"

0

- +700mV

- -700mV

- +700mV

0

- -700mV

- +700mV

0

- -700mV

- +700mV

0

- .700mV

A

0

short
stub

ffir

OUT A

long
stub

(w)

Pgt+At3 2 xÂt

-}{
OUT A

STUB-CLIPPED OUTPUT (OPEN STUB)

32mA

l.-- At6 -+l

Wrdth (W)

Ata

OPEN

lnput

OUT A

short
stub

F- w--l

t+ width (w)

rl
0

Z,Atb

0

-700mV

-t400mV
0

-700mV

-1400mV

50a

50fi

50n

50n

ôIiT a

2rÂt6

Page 7



STUB-CLIPPED OUTPUT (OPEN STUB ) contrnued

OUT A

long
s tub

ôUÏ a

2. At
- -700mV

-700mV

OUT

0

0

Pgt + At3 wid th ( w)

AS AN NÏEGRATOR

32mA

lnput F- w -.d

Fgt + At

OUT

(Charge: Av-lA!. t:32mA, 0ecay= R.C)

At

R

c

rl

Âv

Pulse wrdth

(w)

50n

Page B



AF'2.5 Transf er characteristic

Jhe input - output cl-Iaracteristic is illustrated d.iagrarnmatically beloru.
As can be seen, the output level stays lower than the minirnum output rr0'!
(-100mV) up to a value exceeciing fhe maximum input "0" (-200mv) and the
ful1 output "1rr (-700mV) is obtained before the minimurn input "1" 1evel
is reached (-600mV).

Vout

(mV)

800

700

600

500

400

300

200

't00

800

norn o/p't'

mrn o/p'l'

max o/p'0'

Vin
MV0 300 400 500

nom
î/p'1'

I input

0

r00 200
max
i/p'0

Page 9
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b@'ei+ëô 3 CIRCUIT E ATA

3.1 Circuit descriptron

3,2 Circuit d ams

See foliowing fol<i-out sheets

+lmA (+50mv

zlFo
M"IN -ImA (-SOnV)

quÈPut
lrlvrlt

C}tla

MAX -18mA (-s00mv)

BORER fast logic modules operate on logic leve.l-s

that conform to the NIM Standand shown hene.

A 'negative voltage (pulse or dc) of sufficient ampiitude introcluced through,for exar'rple, input A will transfer the current fron transistor Q7 to Q1 viathe normally reverse - biased diode D4. Ti:is in turn causes a negativevoltage excursion of approximatety ordv at the coliector of Q7. The followingtransistor Qg.inverLs and roughly cioubles rhe amplitude or arrÉ signal. Abuffering action is performeci. by the cascaded emitter-followers en and o,^^The er'ritters of Q1i an<i Qy2 are normally held ar .a'volrage i".t ÈIigrrirït$"."negative than rhe àmirter-àf 
.Qro and hence rire bases or àir-""d ar-t: il; 

'--t-
positive going signal appearin! ar rhe emirrer of QtO ariiË" Q11 and q,into a heavily conducting statÀ so that cuïrent may be drawn thiough theload and the emitter resistors. The finar transistor Q13 inverts the signalonce more to provide the complementary output.
I^Ihen signals are applied simultaneously to more than one input, the sameanount of current.is drawn away from Q7 so that a signal of consistantamplitude will <irive the output circuils providing one or more inputs arepresenË' The diode between the emitters of the input transistors and Q7are normally reverse biased by about 300mv. This prov.ides the required. inputthreshold whilst also giving effective isoration tetween the inputs.

-700mV )

t{Ax +20mA (+r000arv)

MIN -4r$A (-200rnV)

lnprrt
è.prb$lHrr

MIN -12m4 (-600il\t)

0mA

(omv)

:16m4

( -soomv )

Page 11
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INPUTS
A

f,;7r

A- 
-t6nAL)

O- 
-l6mAl I

C

D
O--
ùmÀl I

O---
16mA t I

o-r-
16mA L)

s
k7

Q4
BSX 29

+ 4y

4k7

Q3-too
o4

Q 3'1oo
D8

Nim

28
(zr,v1

,6
(tzv1

(-tzv)

+6V

R'9
820

NOTE:

o1

D5

D9

Dt7

021

D2

D3

D6

o7.

0to

D11

D't4

Dt5

DlB

Dt9

022

D23

6V

o

h

Æ9
47

-6V

k

R12
47

5,0

R48

330
Q5w

f 2mA

33pn

33StH

J3yH

H

17.8

aR I
0À

2 R3
17 c20 c2.l

47nF

0
c23
47n F

c25
40v c24 47nF

c26 c27
47nF

't6 v c2a c29
47nF

C11

+24V

t6V

-24 V

H

:

5.

I

22

Æ5

D45
ZF6 sp.

B
a2
BSx 29

A
29

(-24

17

R1

R6
47 C2

-6V
+24 V

5.O

R49

70,4
leomn)

R22
22

R21
3t9

3,1

-l v

- 10,.1v

12.5

73mâ

Ezn
4W

D46
ZM6sp

s

P

-t2v

-6V

18

R7
50
2o/o

R'to
50

2o/o

R8
4k7

tTooh V

o3
asx?9

c3

Q3-too
Dt2

a3-bo
Dt6

Q3-tOo
D20

Q3- 1oo
o24

v

R11
4k7

TOnV f
Q4
BSx 29

C4

+24Y

R'14
4k7

+?OOm v

c5
8Sx 29

c5

2,7

R20
tk5

R26
270

08
2N918

- 10.8 v

a7 -3Om V

2N 3546

D25
z F6 sp.

9.2

3.3 -lQiY -1_ to,g v L-__J 
R 25
150

p28
330

Q.tO
2N918

t0 R29
.l k8 R31

1k2
1/aw

R32
120

E

R23
1k5

R24
5k

R ?'7 -6v
82

,0

-24 v
-24V

c12
lop

ADJUS T
v 8€. oF T,l4

14,2

-12v

ALL DIODES tN3062, untess specified
ALL RES ISTORS 5 "/o a/+.U, unless specified
ALL CAPACITORS 4. 7n, unless specified
Currenls r:n mA sleodg slqle,volue inbrockelswhen
signol presenl oh one or oll inpuls.
o, b, e,f, S, h,j, h, (,ot, n : re lerence ponîs for odjuslmenl

D 37 ilP 29OO selccled for 640 - I 4Om v/32 n A .

ALL TRANStSTORS 2N 918 musf be 565. or If.
.,,

R13
50
ato

5,o

R
4

m

R18
47

V

F

r24r

R17
4k7

a 6
BSx 29

R,16
s0
2 "/o

c6

5,o

-6V
ELECJçIONIC

lce

/

t

', D3o

?,,

R39

47

D3A

036

lips -

D
HP 2900

-6V

D31

D10

D4?

043

"Philips'2N 918
4 At5

R45
150

c15 c't6.top
5p

, 0R Tupe L32O

OUTPUTS

-oL--,1 3 2m a

-- r*OL-i 32ma

OUTPUTS

--I-J.- 32 ,^n

,t8. to..68 vO
21.10 68 Bol

tæ63/f

c13
lOlr
16v

c14
R40
270
o,5W

-6.7V

R4l
270
o,5w

7

231,

Y

D38

DJ9

-6,
4. I v f--l
2V J L-.-

o

Rt 2

47

D44

f

R47
17

c17

56p

c18R4
27
o,5

J
o
w

R41
27a
o,5 w

-6v

'24 v



Q t3/zNg1a
ê

n

C8
8.2p

4y
INPUTS 5o

I
2
k7

r-/

A Q3-too
D1O-

t^al I

O-
l6nAL 

-t

O-
16maLJ

o-
16naL--l

c --t --îmA t-l

v

R
Q,I
8Sx 29

C1
(z4v)

Nim

a

o

D

D,7

Oi
D2

D3

RJ
17

5.O

-6v
+21' Y

5,o
R5
4k7

h 1 TOOn

a2
8sx 29

Q3-1oo
DB

12 mA

D45
ZF6 sp.

33pH

33,pH

J 3PH

33pH

179

R26
c /u
-1.7v

OA
2N 918

- 10,8 v

a
v c20 c2t

47nF
H o

3ZpF c2s16v c22 47n F

40v c24 c25
47nF

2 c26 c27

(tz

A17
Hzv)

v)

R46

330
Q5w

R21
3i(9

3,1

73me

t24v

t6v

-24 v

-12 v

-6v

f

I

R/.
50
2Y"

D5
D6

D7

R6
1)

s

P

-6v
+2/ry v

D34

D35

D30

D36

Phi/ips'

D
HP 2 900

OUTPLITS

C
R8
4k7

|TOOà v

o3
85x 2S

c3

O 3-too
Dt2 "rr;iv

R49

20,4
l3ohA)

R22))

82',è
4W

47nF

16r c2A c29
47nF

-6v

L'13
tuP
16v

c11

D41

R17
17

v

D46
ZM6sp.

F39
L-J- o

J2m AR7
5A
2 "/"

P10
50

2 o/o

R13

Dto

D11

D9
R9
47

67v
R/,O
270
0.5w

-6Y
R4t
270
o,5 w

f 1 )
+6V

5,

R11
4hz

k +7OOm V

a4
BSX29

R12
17 c4

V

laY

+670mV

4v
6,5

Q3-too
D't6D Rtg

820

9.?

f
Q7 -3Om v

2N 3546

D25
z F6 sp.

C11

G'to
2N9ts

-4.8V
-6,2 v --

a

P lr2

D1C

d+z

D13

R50

51

,Pht'lips "

2N 9IB
415

D38

D39D14

ot5

2,7

R20
tk5

3.3
R23
tk5

-,, V

' 1O,1v R28
330

to
n

1J=9z^o

OU TPUTS

5,o

5,O
V

R14
4k7 Q3-100

D20

lalv-.-
-.ro.gv I l

R25
150

125
AoJUST

vBE Or ril.

R?z -6v
82

R29
t h8

E to
-24 y

R3.l
tk2
o/aw

R32
120+7OAm V

c5
85x29

c5

R24
5k

-24v lop50
clo DIB

Dt9

R
4 C

-t2v

NOTE. o
16 mA

ALL DTODES tNJO62, untess specitiedAL,L R-tS_tS\ORS So/o r/+ Llt un,ts55 spcc-;ncdALL CAPAC|TORS 4. 7n, untes s spec ifiedcurrents in mA skadu,r";;:,;,::',:::,_ . .
s,s n Q t P r e s e n, ;';": :: :i,' ;i: :i,: 

o. * r" I s w h e n
o'/5.e.f. g.h.t h,(.m n

D 3z ne 2"gss :";,:r.1'; 
u.'t'untt Po'|nts /o. odiusthenl

a r t, *,C * r,, i à; î ; -';; ;': ; :t:3 : ? :ry,

(t7
O14
b

R15
f50

C17

56p

CIB
R43
270
o,5 w

R41
27o
o.5 w

ct5
/5p

C,6
70p -6v

ELtc rFloNlc

reFi co
v4

1 to 'n -^ ,.-

t
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3.3 VoLtage levels

Position Voltage

Transistor Qf-6
e

b
c t.

+ or7 v
0

- 5r7 v

Transistor Q7

e

b
c

+ 0,67v
- 0r05v
- 4,2v

TransisLor Qg

e
b
c

-l_OrE v
-10,1 V
' 4r7 v

Transistor Q9

e
b
c

- 5r3 V

- 4r7 v
0

Transistor QtO

e
b
c

610 v
5r2 v
0

e
b
c

Transistor Qlt
6 7 v

V612
0r5 V

Transistor QLz

e

b
c

-6,5V
- 612 \I
-0r5V

Transistor Qt3
e
b
c

6

6
1

I
,.

,

5

I
5

V

V

V

Comparison measurements should be taken using a high quality instrument
having a sensitivity of at least 20,000 otrmsTv. All vol-rages are relarive
to the 0V 1ine.

Page L2
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3.4 Parts lisr

Metal film, AT

I'Ietal film, AT

Iuletal fi1m, A'I

Èfetal fi1m, AT

lletal f i1m, AT

Iietal film, AT

Ref. Description Remarks

Itt

R.
L

D
"3
R.,

4

R5

R.r
o

R_

.tt.;
O

rtn

I)
IU

i)
"11
Rtz

R,.
!J

D
L4

Rts

JD^ .r16

* R17

Jc R. ^.IÔ

Rt9

Rzo

Rzt

Rzz

D
"23
R^,

zL+

lt^ _
z5

Rz6

R.t

R^.

0,125w

0,25w

0,25w

0, 125w

0 r25w

0,25w

0,L25w

0,25w

0,25w

0, 125w

4,25w

o, 25w

0,125w

0,25w

0, 25w

0 r 125w

0, 25w

o r25w

0r25w

0,25w

0,25w

0,25w

0, 25w

0175w

0 r25w

0,25w

o r25w

0, 25w

47 ohms !5 7"

50 ohms +22
4rTkohms t5Z

47 ohms +52
50 ohms f 27;

4,7kohms !52
47 ohms !5"/"
50 ohms !22
4rTkohms !52

47 ohms !52
50 ohms tZ'/"
4rTkohms +52

47 ohms l5Z
50 ohms +22
4,7kohms !52.

47 ohms +52"
820 ohms tSZ

ln5kohms +52
3r9 kohms + 5 Z

22 ohms +- 5 7"

1r5 kohms +. 5 Z

5 kohurs p tnieter

150 ohms t5i:
270 ohms +52
82 ohms +52

330 ohms +52

50 ohms t
4,7 kohms +

).7
I.sz

Page 13
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l-o+rtô

3.4 Par.ts list conÈ. )

ilef . Description Remarks

Rzg

Rgo

r(31-

Rgz

Rgg

K4o

Far
R4z

R4g

R4+

R4s

R4t

R4g

R4g

Rso

ct-o
Cg

C9

cto

ctt
ciz
ctg

ct4
cts

cto

ctt
ctg

**

lr8 kohms

56 ohms

1,2 kohms

120 ohms

47 ohms

270 ohms

270 otmrF

47 ohms

270 ohms

270 oirms

56 ohms

47 ohms

330 ohms

BZ ohms

51 ohms

ceraml_c

ceramic

t Laz

+ Ljz
16V electrolytic
ceramic

+ L07.

! ijz
+ Ljz

ceraml_c

ceram].c

! 5,7"
+

+52
ire

JJ /O

+5it
+ri7

e) /"

! 5.2
+c,9

+52
+57"

!5 7.

+q9

-L) /"

+57.

1,27"

0,25w

0,25w

0,5w

v,25w

0r25w

0r5w

0,5w

0 r25w

0r5w

o r5w

0,25w

0 r25w

0r5w

4w

4r7 nF

E,2 pF

4r7 nF

4r7 nF

10 pF

10 pF

10 uF

4r7 nF

15 pF

L0 pF

56 pF

4r7 nF

LCC DCx-706 (cr-s in 8320)

Philips 2222. 625.0882A

LCC DCX-706

LCC DCX-706

Brie 835/VSE

Erie 835/VSE

Philips 2222.LAL.L4L6g

LCC DCX.7O6

Erie 835/vSu

Erie 835/vSr

Erie 835/VSE

LCC DCX-706

Metal film

Page 14
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bo.o icc;

3.4 Parts list cont. )

Ref Description Remarks

czo

czt
czz

czg

cz+

czs

czo

czt

CzB

c29

Lt-s

Qr-o

Q7

Qa-rr

Dt-g

D4

D--)-t
D8

Dg-tt

Dtz
Dtg-ts

Dt6

Dtz-tg

1215 uF

47 nF

32 uF

47 nF

1215 ',uF

47 nF

20 uF

47 nF

32 uF

47 nF

40V eleptrolytic
cerarntc

16V eleeËrolytic
ceramic

40V electrolytic
ceramic

25V elecLrolytic
ceramic

16V eLectrolytic
ceramic

33 ul{

BSX 29

2N 3s46

2N 918

1N3062

Q3-100

1N3062

Q3-1_00

1N3062

Q3-100

1N3062

Q3-r_oo

1N3062

Philips C42B

LCC DCY-712

Phil-ips C42B

LCC DCY-712

Philips C42B

LCC DCY-712

Philips C42B

LCC DCY-712

Philips C42B

LCC DCY-712

AR/G

AR/E

AR/G

AR/F

AR/E

Philips ML 00339

S.G.S.-Fairchild or Texas Inst.

Page 15
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3,4 Parts list cont.

* Type L320 only

t n Typ" 8320 only

Ref. Descript ion Remarks

D2a

r' D2r-23
'* Dc r,

Dzs

D3o,3r

D:4-: o

D:Z

Dga-40

D4z-+tu

D4s

D4o

Q3-100

1N30 6 2

Q3-ro0

ZF6

1l'j30 6 2

1N30 6 2

HP2900

1l'130 6 2

1N30 6 2

i
+

Lto

z16

Selected to 3 Z

Selected for Vf=640-B40mV at 32mA

Selected to 3 7

Speci'al1y selecteci

Page 16
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4 MAINTENANGE

4.1 Care and service

Llnder all norqal c,onditions of service no rotrtine maintenanc€: should bc

necessary. Periodj.c inspections for accunr-ilations of dust rvj th a visr,ral-
e>:amination for the c.ontinued rnechanical soundness of t.he nociule may

usefully be carr:iecl out aft-er at least eaclr. ys41 of operatjon. Ensure
that no shar:p tools or: foreign particles come into contact with the
orinted circuit boald.

4.2 Tror,rble shooting

Catastrophic component failrlres are t;ire only likely sourcês of nalfunctiori
irr the morlule. Tire defective part shouid be quickly identifitrd try

comparisons with the table of voltage 1evels giverr earlier. 0n1y
replacement pérrr.s conForrning to the desc::iption given in l-lre'- parts I lst
shoulcl be substituteci

t,
+

?age T7

a.^



bo+l€d 5 CALIBHAIIC'N

5.1- Bquipment required

Power supply +12V, 124V 200ûA (Standard NIIl-Bin preferred)
Mercury relay pulse generator
Six-viay split
Pulse generator, E-ll Laboratories Type L2z or equivalent
Sampling oscilloscope, Tektronix Type 66L or equivalent
Voltmeter, Hewlett Packard Type 4LZA or equivalent
Clip-on mA meter, Hewlett, Packard îype 423A or equivalent
Dummy loads r.

5,2 Procedure

Set variabie resisEor R24 to its.maximum resistance (clockwise)

Outputs must be matched

Nothing sltould be connect.ed to the inputs except where notecl

Connect module to por^rer supply, switch on and check currents
drawn against specification.

Pulse Ëests

connecË Lhe sampling oscilloscope Ëo one of the outputs ancl feed an
800mV, 20 ns pulse from the i4RpG to each input sequentially. A 700mv
output pulse should result which is virtually independant of the inpuË
channel being activated.
Leave one input activaËed and check all outputs
shapes

for acceptable pulse

Continue feeding one input and cheek ruhether output current levels are
between 15 and 17mA. overshoot should not exceed, L5 7" for logic ouËpuËs
and should be no more than LB "l for the complementary signal.

I
2

J

4

Initial adiustments

5

6

7

sel voLtmet.er to -lv range and connect Ehe earthy terminal to the -6vline. I'ieasure the vortage at the emitter and base of Q12. Acijust R24
to bring the Vbe of Qtz to 300mV. check also rhe vbe oi-q13 ro ensure
that this is between Zoa and 450mv. l4easure any dc pr.s"ni-at Ëhe
logic outputs; 0r5rnV is acceptable.

lleasure the voltage across R27i it should be between lr1 and lr3v.
check the reverse (threshold) voltages across D4, Dg, D12, D16, D2g and
D24 (L320 only) by measuring rhe volrages ar rhe untirr"i-q7 à"a tfrË
emilters of Q1-6 (Qf-S 8320). This should be 300mV.

1

2

3
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4 MAINTENANSE

'\.1 Care and service

Lintj.er all norqal c,onditions of service no routine maintenâl1ce should be

lecessary. Periodjc inspections for accutmtlations of dust wjth a vis,-ral
examination for the c-ontinued rnechanical soundness of the rnociule may

usef ul ly be carriecl out af t-er at least. each yséiç of operati or-r . [nsure
tha1 no sharp tc,ols or foreign particles come into contact ruith the
orinted circuit boar:d.

4 2 Trouble shootinq

Catastrophic componenE failr-lres are t-}te only likely sources of nalfunction
in ttre modrrle. The def ective parE shouid be quickly identi f it'd Lry

cornparisons with the table of voltage levels given ear:lier. 0rL1y

replacernent parts conf orming to the description given in l-tre parts l ist
sl-rould be substituteci.

\
'i
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4 Apply a 550mV signal to each input in lurn and check that all outputs
reacir the logical "1'r band (700raV min. ) and that the complenentary
output(s) reach the logicai "0" band (i00urV max.).

Appiy a 200rnV,2û ns pulse, sinultaneously to al1 ir-rputs.Outputs
musL remain below 20mV (spihes). If any instabily is nored, rcmove
CE and chech again.

Compare the output. rise and fall time against the specification by
injecting an 300mV, 20r,ns pulse into one of the inputs"

Output vricith should be checked by appl"ying an B00mV, i0 ns pu1-se to one
of Lhe inputs. Output lridth should equal inpuE wicich (Fl,',til[) .+1r3

-C)r7 ns for all outputs.

Checlt the minirnum input width using an ô00mV signal- 2,5 ns wicle at
its 12ru{ 1evel. Al1 t.he outputs sirould reach the logical "l't band
anci the compLemenEary outpur(s) should reach the logical rr0rr band.

For the rate test use "single" input pulses from the [-H Pulse
gener:aLor of lJOOmV arnplitude and 2,5 ns wide at tite l2mA level .

Set ti'ie repetition rate to 150iiliz. Lnsure that all Logic outputs
reach tire logical 'rlrr band and the cornplementary outDut ( s) i:each
the logical- "0" band. Tire level between pulses should stay in the
tl^lt 1"0" bantl for logic out-puts and in tl-ie t'1ttbana for tire complement.

5

6

7

E

q



Position of R .zier.red fron cornponent s id e
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