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ELEMENT TYPE | o

This unit performs a 6 way ‘“‘inverted and’’ function on
up to 6 inputs.

OUTPUT: The output will drive up to 5 logic loads.
INPUT: Each input imposes a load of 1 logic load.

INPUTS
| @— AN @11 +10V

10 0Y

CIRCUIT:

9 gurPuT

8 -10y

=@
=@
[ ]

CONNECTIONS: (View looking at leads)

~
«
~

POWER
REQUIREMENTS: | 10V:0.1mA. Voltage Tolerance + 10%. Max. ripple: 100mV p-p.
—10V:6.7mA. Voltage Tolerance | 10%.Max.ripple:10mV p-p.
TEMPERATURE
RANGE: 5°C to 45°C.

SYMBOL ACTION

3
LOGIC: {BASE) & 9 0/p bd=m

Only wused inputs The output is down' {-10v)
need be shown onty when all used inputs
are ‘up’ |O¥) together

o

DIMENSIONS: 2" x 0.85” x 0.625” deep.
LEADS: 11 off 0.032” dia. tinned copper wire 3” long.
THE ELEMENT IS FULLY ENCAPSULATED.



OUTPUT:
INPUT:

CIRCUIT:

CONNECTIONS: (View looking at leads)

POWER
REQUIREMENTS:

TEMPERATURE

ELEMENT TYPE 2 mw

This unit performs a 6 way ‘‘inverted and” function on
up to 6 inputs.

The output will drive up to 25 logic loads.

Each input imposes a load of 1 logic load.

-10V:3.1mA. Voltage Tolerance --
—10V:2.1mA. Voltage Tolerance -

4 @ 11 +0¥
INPUTS
I e— VW
2 .—/\/\/\/\—1 ® 0 0
1 @—ANNN—d ——@& 3 WY
[BASE) L @—@
5 —\VV\/—4
5 ©—" VWA —4
7 —NVWN— ® 5 -
o 6 o o
] L] 10 1
1 2 3 4 5 ] 7
e O o [ J e O o

RANGE: 5°C to 45°C.

LOGIC:

109% . Max. ripple:100mYV p-p.

10%. Max. ripple:10mV p-p.

(BASE) &

SYMBOL
1

0
el
5

§

2
J

7
Only used nputs

need be shown

ACTION

The output 1s ‘down (-10¥)
only when all used inputs are

Aup' (0¥)  rtogether

DIMENSIONS: 2" x 0.85” x 0.625” deep.
LEADS: 11 off 0.032” dia. tinned copper wire ¢” long.

THE ELEMENT IS FULLY ENCAPSULATED.
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ELEMENT TYPE 3

This element is a power drive for solenoids, relays etc. and
may be used to drive loads individually or in conjunction
with other elements in a matrix.

CIRCUIT:

POWER
REQUIREMENTS: +10V: 12mA.

Temperature Range 5° to 45°C.

ACTION: Minilog type 3 simulates an on/off switch with one terminal
permanently earthed. It may be used to switch a maximum
current of 1A at a voltage up to BUT NOT EXCEEDING

—50V.
] 1
{ ] o
CONNECTIONS: A5 % .
o [ ] o o
(View looking at leads) Actual size 43" x 1"

P.T.O.
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DIMENSIONS:

APPLICATION:

CIRCUIT:

ACTION:

NOTE:

CIRCUIT:

15 in. x4 in. %X § in. approximately.
(4.75cm x 12.21cm x 1.03cm) approximately.

To drive any load rated at up to 1A the type 3 Minilog
MUST be driven by a Minilog type 5 element.

2
[ NOT USED)

Q
Welwyn Metox Welwyn Metox
F20EE 5 20 T1E B %

-Ve 4-

Full details of Minilog type 5 are given in Design Bulletin
No. 16.

The output transistor is switched off when the input to
pin 1 is down (—10V).

Precautions must be taken to ensure that the emitter-
collector voltage does not exceed b50V. Transient voltage
peaks must be eliminated by connecting a diode across
the inductive load as shown. For 24V coils it is possible to
de-energise in less time than the natural time-constant.
An additional circuit is needed for this and will be given

on request.
| 3
L
SX632
or similar
i?

- 50V
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ELEMENT TYPE 4 (ki

This element acts as a relay driver by switching a negative
supply to one side of the relay (or inductive load).

CIRCUIT: Le———9

(= vy Pins 1 and 7 are for test purposes only

The load is connected between pin 9 and earth.

=
® -
®

CONNECTIONS: (View looking at base)

- @
~ @
- @
~ @
- @
- @
- @

P.T.O.



OUTPUT:

POWER:
REQUIREMENTS:

ACTION:

NOTE:

CIRCUIT:

The output will drive loads rated at up to 24V at 50mA.

10V; 6 mA.
—24V; 4 mA (excluding current taken by the relay)
Temperature range 5° to 45°C

The load will be switched when ALL the inputs 2, 3, 5 and
6 are up (i.e. at OV).

It isimportant to employ resistance-capacitance protection.
Values of R and C are given in Design Bulletin No. 17.

o

For use in a matrix drive see Design Bulletin No. 5.



MATRIX DRIVE

Minilog type 4 and Minilog type 6 can be used to drive

a matrix.

CIRCUIT: | 4 I_WN P lJWHYWY
I P
3/.?% M A

:.)
o

E

%%K

e DGR O

Recommended diode SX632.
Values of R and C are given on Design Bulletin No. 17.

OUTPUT: The output will drive loads rated at up to 24V and up to
50mA.

NOTE: A matrix composed of loads rated at 300mA can be driven

by a similar circuit using type 3, type 4 and type 6.
Details are available on request.

0
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D.

C. LOADING RULES

The following rules apply for resistive loading within the range 5°C to 45°C.

1 —

Up to 5 logic loads may normally be driven from a type 1 or type 7
MINILOG.

A type 1l or type 7TMINILOG may only drive up to41logic loads where one
or more of the elements which it drives is also driven by a type 2
MINILOG.

The outputs of up to 15 type 1 or type 7 MINILOGS may be connected
together in which case the common point is treated as the output from
a single type 1 MINILOG.

N.B.—In this case the negative supply must only be connected to one
element in the group.

The outputs of type 1 and type 2 or type 7 and type 2 MINILOGS must
not be connected together, but the outputs of type 1 and type 7
MINILOGS may be.

Up to 25 logic loads may be driven from a type 2 MINILOG.

The outputs of up to 10 type 2 MINILOGS may be directly connected
together to drive a common rail. Such a rail may drive up to 17
logic loads when driven by two type 2 elements, reducing by two logic
loads for each additional type 2 element driving the common rail.

Note — 1 — These rules apply for wiring voltage drops not exceeding

0.25 volts between any elements in a logical system.

2 — A logic load is that load imposed by connecting one input,
i.e. pins 1, 2, 3,5, 6 or 7of a type 1 or type 2or pins 2, 3,6 & 7
of a type 7 MINILOG.

6
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FUNDAMENTAL
LOGIC UNIT

‘NOT’ unit (Inverter): A MINILOG using one input performs an inversion func-
tion:

=

[TYPE 1 OR 2)

C is down [-10V) when A is yp (0¥} and vice-versg

‘AND’ unit (Gate): One MINILOG can be used to obtain the ‘NOT AND’
(inverted AND) function. If an ‘AND’ function is required,
this unit is followed by an inverter.

A

BU = NOT AgB&¢{

{

(yee 1 0R 2) = ABC

D s down |-10¥) only when all used inputs are up |O¥)

Where more than 6 inputs are required, the ‘AND’ unit
can be extended as described in DESIGN BULLETIN 8.
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FUNDAMENTAL
LOGIC UNIT

‘OR’ unit (Mix): The ‘OR’ function is accomplished using one MINILOG
and applying inverted inputs. Three MINILOGS are required
should the inverted waveforms not be available already.

>|

e = AORD

T ]
B——» ¥ [ TYPE 1 0R 2) = AeB

€ is up when ACOR B are up (0V]

COMMON OUTPUTS: Logical functions may be obtained by directly connecting
the outputs of two or more MINILOGS.

In the case of type 1 elements, the connection acts as
a means of extending the & function to more than 6 inputs,
i.e. E is down ONLY when all used inputs on all elements
are up.

In the case of type 2 elements, the connection acts in a
different way. K is down when all the used inputs on any
one element are up.

TYPE 1 TPE 2

£
= NOT {AZDECAD) H

=NOT [(F&G) OR mau]

= A8CH =FG+ K

-1ov
0 OMITTED J

The loading rules applying to these connections are given
in DESIGN BULLETIN 6.
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FUNDAMENTAL
LOGICAL FUNCTIONS

ANTICOINCIDENCE
(Exclusive ‘OR’): The instantaneous state of two inputs may be compared

in this unit, the output of which is down whenever the two
inputs are up or down together.

TRUTH A
TABLE 0. —10¥ (DOWN)

] C ooy [Py

Cis down when A and B are 1 or A and B are 0. The action
of this unit can be followed through with reference to
DESIGN BULLETINS Nos. 7 and 8.
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FUNDAMENTAL
MINILOG FUNCTIONS

DIFFERENTIATION: In order to differentiate the positive going edge of an output
from a type 1 MINILOG, the following connection is used.

——
___\3/!’—‘\ A LoGIC p
= T
» . > Loaus
=t | %_/
s - A -10v
DRIVER : 4
e : J
—T0¥
_,1ﬂ_|‘_
-1V
[ANY INPUT) [See toble)

NOTE: (1) The driver stage must be a type 1 or type 7 element.
(2) Four inputs only may be used on the driver stage.
(3) The inputs to the driver must be from type 1/type 7
OR type 2.
(4) The output of the driver may also drive 5 logic loads.
(5) Recommended values of C.
Minimum 0.001 o
Maximum 10,000 v¥ (with no logic loads
at A).
. 5 vF  when one or more logic
loads are connected at A.

(6) The value of t depends upon the number of logic loads
imposed on point A.

NUMBER OF LOGIC LOADS AT POINT A VALUE OF t{m sec]
0 8c
1 7-5C
2 §-5C
3 6-0C
[ 5-7C
5 5-4C
Where C is in af

(7) If the inputs to the driver come from type 2 elements the
output A may drive 5 logic loads and 4 differentiator
stages. Recommended value of the ToTAL capacitance
as in note 5 above.

P.T.0O.



DELAY AND
DIFFERENTIATION: A differentiated pulse may be obtained, delayed from the
positive going output edge from a type 1 MINILOG as shown:

12—>1 |4—

Note. C, is not greater than 15C, and C, is not less than C.,
for value of t, and t. see table above.

DELAY:

t= 7 SCmsec.
s

Mox value at €= Suf

A step waveform can be delayed by the connections shown.
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FUNDAMENTAL o
LOGICAL FUNCTIONS

SINGLE BIT MEMORY

UNIT (BISTABLE): The output of this unit is set to one state and remains in
that state until reset to the opposite state. The inverse
(complementary) output is also available.

SET S

®) /, )

RESET R

Type 1 or 2 elements

2
~
&
bl

One method of ensuring that the bistable element is
always ‘‘set up” in a particular way is to connect a
capacitor to a normal input with the other end taken to
—10V. In the example shown A will go to OV when the
power supplies are switched on.

Alternatively, initial reset can be achieved as shown in
Design Bulletin No. 21.

SET §

0.05 uuF tI I
o RESET R
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FUNDAMENTAL
LOGICAL FUNCTIONS

COUNTER STAGE: A single stage of a binary counter can be constructed from
3 MINILOGS as shown.

The outputs change state after each positive going edge
of the count waveform.

| | Reset to O {from Type 2 etement)

0-801puf

COUNY '—l

af1}

(o)

—10¥
0-002 wF
a0

| | Resel to 1 {from Type 2 element }
T [

COUNT
SET

The switching rise time of MINILOG elements is <2us
and the switching fall time is <4us.

The connection of counter stages to form a full binary
counter is shown in DESIGN BULLETINS No. 13 & 14.

If it is desired to reset the counter to a known state on
switching on, initial reset should be applied to one side of
the counter (see Design Bulletin 21).



SERIAL BINARY
COUNTER:

PARALLEL BINARY
COUNTER:

13
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FUNDAMENTAL
LOGICAL FUNCTIONS

The output of each counter stage is fed to the input of the
next. The connection shown will ‘count up’ on the COUNT
waveform. If the waveforms a, b, etc. are connected,
it will count down. Type 1 MINILOGS must be used.

—
COUNT NEAT STAGE

1 >
aowen ! L L

STAGE gy [y STAGE

|

10}

\ 4

RESET

ITYPE 2}

for delails of counter stoge see bulletin 12

Carry propagation: 2 us per stage.

This counter requires one more MINILOG per stage than
the SERIAL counter and counts on the negative going
edges of the COUNT waveform. The connection shown
counts up, but if the gates are fed from the ‘bar’ waveforms,
it will count down.

RESET 1
e Types 1or 2)

COUNT = |
‘@ couNtER {0
STAGE  {g) f—w» T

L

§ g > > COUNTER {1 > b
0 > STAGE  (g) f—pr D
0 3 g} = COUNTER (1) f—- ¢
b > STAGE 16) f—w €T

Each stage is fed from a type 1 MINILOG the inputs to
whichare “COUNT’’ and the outputsofall the less significant
stages. All stages are set to the next value simultaneously,
hence no time need be allowed for carry propagation.
Maximum counting frequency: 40 Kc/s.



REVERSIBLE
COUNTER:

FUNDAMENTAL
LOGICAL FUNCTIONS

The binary counters described in DESIGN BULLETIN 13
are capable of counting one way only (i.e. count up or down).
To build a reversible counter (i.e. one which counts up and
down), the first stage (a normal counter stage) is followed
by counter stages each of which is made up of 4 MINILOGS.
One type 1 MINILOG and two type 2 MINILOGS are also
required per 3 stages.

For driving many stages it is more economical to use
type 5 elements with external resistors connected as
shown in Design Bulletin 19.

18t STAGE 274 STAGE
— N 0% 7 " i

NT 0001 [LF
o

0002 [
COUNTER

STAGE - 10y

{AS BULLETIN 12}

000} 12F
1013L|

ooo2uF|

10
> NEXT
STAGE

-10v : COUNT UP \
0V . COUNT OOWN -

Each stage is operated respectively by the output or the
inverse output of the previous stage depending on whether
counting down or counting up is required.

14
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FUNDAMENTAL
LOGICAL FUNCTIONS

SHIFT REGISTER: A shifting register can be built using only 4 MINILOGS
per stage plus 2 MINILOGS per 25 stages.

Type 1 MINILOGS are used throughout for up to 5 stages
after which the SET ZERO and SHIFT pulses must be
generated by Type 2 MINILOGS.

STAGE 1 STAGE 2

A A

0001 001uF

SET ) __l

-

-1y

SET ZERD

0-003uf a

SHIFT - 10¥

0-001uF a

~10v

RATE OF SHIFT: Up to 40 Kc/s.

OPERATION: The application of the SHIFT pulse causes the state of
each bistable to be transferred into the next bistable along
the register.

SET ZERO sets all the bistables to 0, i.e. A, B, C, etc. all
down, A, B, C, etc. all up.



16

(ISSUE 5)

ELEMENT TYPE 5 i

This element is intended as a lamp drive and MUST NOT
BE USED WITH INDUCTIVE LOADS. (The MINILOG
ELEMENT TYPE 6 is for this purpose).

+ioy
"

9 % 10
et 4% e 7
3

| BASE) § O

IBASE] 2O

LOADING: Each input imposes a load of 2 logic loads.

OUTPUT: 50 mA max. up to 12V when each half independent.
300 mA max. up to 12V with both halves cascaded.
(For load connections see over).

CONNECTIONS SYMBOL

|/P—‘—59
(BASE | 2 g 7
[ ] [ ] [ ]
809 1 o0
12 9 L s 80
o o o ° ° ° i _.75‘5‘“

{BASE] — 5

Pins L and 8 nrot connected internally

DIMENSIONS: 2’ x 0.85" x 0.625” deep.

LEADS: 11 off 0.032” dia. tinned copper wire {” long.

THE ELEMENT IS FULLY ENCAPSULATED.
P.T.O.



ELEMENT TYPE 5 win

LOAD CONNECTIONS
INDEPENDENT
OUTPUTS:

Each half of a type 5 element may be used to drive separate
loads.

S~ 12Y_LAMP o 6V LAMP
(3 ) S
\ /9 3 Nt 3

-8

-12v
{oR -10v)

— 12V LAMP - 5Y LAMP
’/E N7 N7
\ &
~_/9 5 \ & 7 5

-1y -5V
{08 -0 |

Pins 9 & 10 are connected to 0V
The lamp is lit when the input to the type 5 element
(pin 1 or pin 7) is down (—10V).

OUTPUT CURRENT: 50 mA max.

POWER
REQUIREMENTS: 10V at 0.5 mA.
CASCADED
CONNECTION: One half of a type 5 element may be used to drive the

other half in cascade Alternatively. one element may be
used as two ““first halves’ or two ‘‘second halves’’.

12Y _LAMP
-12¥
10R -10v)

175
mn £10%,

@ -1V
—

[XTENNALLV CONNECTED

6Y LAMP

209 110 *fo

l/s

-6v

il
gy

EXTERNALLV CONNECTED

Pin 10 is connected to OV

The lamp is 1lit when the input to
(pin 1) is down (—10V).

OUTPUT CURRENT: 300 mA max.

POWER

REQUIREMENTS: +10V at 3 mA.

the type 5 element



NON-INDUCTIVE
LOADS:

CASCADED
CONNECTION:

LOADING:

OUTPUT CURRENT:

INDUCTIVE
LOADS:

POWER
REQUIREMENTS:

OUTPUT CURRENT:

FLEMENT TYPE 6 (i

This element is intended to be used as a power drive for

relays etc. The circuit, pin layout and physical dimensions

are the same as those of a type 5 element.

SEPARATE QUIPUTS

/M i
/ &I\;—Il : S>——1 104D {3 . 04D
o) 3 \\\__1, 5 LOA

-ye -Ye
Pins § ond 10 connected to OV

+10v, CASCADED 0UTPUTS

e 6 : 1040 __I

Pin 10 connected o OV

A type 6 element may be used as two ‘“‘first halves’ or two
“second halves” of a cascaded connection.

With no loss in output current, the first stage of the
cascaded connection may be a type 5 element (can be driven
from a type 1 MINILOG).

Each input imposes a 1load of 6 logic loads (it must therefore
be driven from a type 2 MINILOG or a type 5 MINILOG).

50 mA max. (separate outputs) up to 30V. } Without RC
300 mA max. (cascaded output) up to 30V. | connections.

An extro resistor, copocitor and, for voltages >24V, o diode must be connected

edternolly where an inductive lood is driven

LOAD LOAD

— TIO—AA

L Re
2 R SX632

T S T

- 24V 0 -50¥

The values of R and C for various loads are given overleaf.

+10V : 2 mA (separate outputs) 8 mA (cascaded output).

50 mA max. (separate outputs) up to 50V,
300 mA max. (cascaded output) up to 50V.
P.T.O.
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FELEMENT TYPE 6wk

SOME RECOMMENDED VALUES OF EXTERNAL COMPONENTS

Relay Voltage fgz;;/o C(wF) | Diode
Siemens Halske — Trls 162b 24 330 1.0 —
Arrow Electric Contactor 24 100 4.0 —
C.P. Clare Mercury Wetted
Contact HG.4A1016 24 220 2.0 —
S.T.C. 700/4190 H.D. 24 330 1.0 —
Elliott Dry Reed E.2R.A.1000 50 470 0.5 SX632
Elliott Mercury Wetted Contact 50 120 2.0 SX632
I.B.M. O/P Writer Relays 48 68 2.0 SX632
P.O. Relays — 1000 n 48 330 0.5 SX632
P.O. Relays — 2000 n 48 560 0.5 SX632
S.T.C. Sealed Relays — 2500 n 48 680 0.25 SX632
Creed Trip Relay RL = 200 . 24 100 0.25 —
Creed Character Relay RL =97 n 24 47 4.0 —

N.B.—Capacitor values must not fall below 75% of the nominal figure.




CIRCUIT:

EXTRA INPUTS:

LOADING RULES:

POWER
REQUIREMENTS:

LOGIC:

COMMON OUTPUTS:

18
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ELEMENT TYPE /7

This is a double logic element, each half having one base
and two logic inputs. The pin positions, dimensions, tem-
perature range and logical action are the same as for
BLEMENT TYPE 1 (see Design Bulletin 1).

-3 11 +10V
® 10 v

IKPUTS & nPUTS '8

10— AN\ H

5 —"\AN/—@ ] 3 1
upK o/p'E

5 ——— Lo——

(BASE) 1BASE)
o4 -0V

It is permissible to add one further logic input to each half
by connecting an externally mounted 11k 59 T.E. Welwyn
F20 resistor to the base input.

As for ELEMENT TYPE 1.

+10V: 0.2mA Voltage tolerance +109% Max. ripple:
100mV p-p.

—10V: 13.2mA Voltage tolerance +4109% Max. ripple:
10mV p-p.

7 2
5 L
BASE 5 BASE -
3 P

Only used inputs

need be shown

The outputs of this element may be commoned with the
outputs of TYPE 1 ELEMENTS as described in bulletins 6
and 8. In this case, the —10V connections should be removed
from the TYPE 1 ELEMENT, since the —10V is common to
both halves of the TYPE 7.
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FUNDAMENTAL
LOGICAL FUNCTIONS

LOGIC ELEMENT
DRIVE: One ELEMENT TYPE 5, connected as shown may be used
to drive up to 200 logic loads.

® +10V
» QUTPUT
INPUT
00
D -10V
3 fxternol resistors: Welwyn 20 5% TE.
LOADING: The input imposes a load of 2 logic loads
POWER
REQUIREMENTS: +10V: 10mA (max.)
—10V: 200mA (max.)
SYMBOL ACTION
1p ] 0p a ’ b=a
LOGIC: 3 3
In order to avoid showing The logicol oction is thot
the exlernol components  the of on inverter
obove symbol may be used

NOTE: Pin 11 is connected to +10V.

P.T.O.



MEDIUM
LOADS: Each half of the type 5 element can be used to drive up to
34 logic loads.

CIRCUIT:

Up to 34
logic toads

Up 10 34
logic loads

—13v -1V

Recommended value of R 220Q Welwyn Metox ¥22 +7%T.E.
or 2200 Electrosil N22 1 5%T.E.

Switching time. The rise and fall times are each better
than 12u sec.
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FUNDAMENTAL .
LOGICAL FUNCTIONS

SINGLE SHOT:

-0y

-10v J7

It is permissible to use a TYPE 2 element in the output
stage. If this is done the additional connection shown
dotted should be made.

MONOSTABLE: A monostableunitisshownbelow.Thiscanbe usedtoalter
the length of a pulse (A). If the width of pulse A isless than
‘t’, the waveforms B and C are as shown. If, however, the
width of A is greater than t, B is the inverse of A and the
width of pulse C remains unchanged.

?E} -y —» 8
A ——bc

—»I— t——f—

The rules for connecting logic load and other differentiators
to point B, and value of t, are given in Design Bulletin 10.
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FUNDAMENTAL
LOGICAL FUNCTIONS

INITIAL
RESET:

+mv_/\/s\x/\/\ﬂt [,
nuwur
b

-1V
tImsec) = 3-5C(uf)

In order initially to set counter stages or bistable
elements to a desired state, the above circuit can be used.
One pulse only will appear at the output when the power
supplies are switched on.

NOTE: (1) Output may drive 5 logic loads and 4 differentiators.

(2) If differentiators are used:

(a) Maximum total value of differentiator
capacitances is C/2

(b) Minimum total value of differentiator
capacitances is C/10

(3) Suggested minimum value of C = 0.02¢F.

BASE
DECOUPLE:

oy

C 2 D
@) N
—— 0y

B

~10¥

00 F <t < Bl O ——

The above connections can be used to prevent output
spikes when the two inputs A and B change state together.



OSCILLATOR:

22
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FUNDAMENTAL
LOGICAL FUNCTIONS

An oscillator giving an output wave form as shown can be
constructed from two type 1 MINILOGS.

NS A\
e —|—1 —e—
It o= (2
e periodic  time
EZ} I timsec) =0 10C( uf)

If C, and C, are of unequal values, an unequal mark/space
ratio of up to 3:1 may be achieved. For mark/space ratios
greater than this, the oscillator should be followed by a
differentiator stage to produce the desired pulse width.
3 logic loads may be driven from either side.

An improved output waveform can be obtained from the
oscillator shown below.

. J L

= (7 %)

v

e

tp (m sec.) = 10 CylpFl

R= 3300

G 05, ar-D02pf
which ever is the
smaller

3 logic loads may be driven from each side of the oscillator.



CIRCUIT:

NOTE:

GATED MINILOG
OSCILLATOR

INPUT

tp(mseclﬂlﬂcllPF) r‘L_I_]
LI

R=310Q

Cp= 05Cy or 0:002pF

whichever is smaller ‘ _t_.q
P

The oscillator will start with “a’ rising and ‘‘a” falling
when one input goes down (—10V).

The oscillator will stop with “a” down and “‘a’ up when
ALL inputs are up.

The —10V supply is NOT connected to the collector of the
Minilog marked A (pin 8) and the output of A is taken to
pin 10 of the Minilog marked B. Pin 10 of Minilog B is NOT
connected to earth.
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lype 1 nr)f type 7
» 0 loads
. R ded values of C type §
CIRCUIT: | oo v st ¢
maximym with no loads N load
at n 10,000 pF
maximum  with] or more
{oads Syf
—10v¥
(Pmlnr7l
The value of t depends upon C and the number of logic
loads n.
The value of R depends upon the value of N.
n t N R ohms
0 1-3C uP 10 29 180
1 1-23C L 35 150 Welwyn F22
7% T.E. or
Electrgsil
2 1-06C w o 40 120 N25 5%
3 0-98¢ oo 51 100
4 0-94C n 84 82 Welwyn F23
7% T.E. or
Elec:rgsil
5 0:89C now 88 68 N305%




ELEMENT TYPE 8 ki

This is a pulse steering unit which may be used, in conjunc-
tion with a bistable, as a binary counter stage.

INPUTS
3 e—NAS—

VAVAY, ® || +10v
®/0 Ov

6 e NN R

7a I

CIRCUIT: 7 e~ NANAS—8 \I>< }——m 4
9 e~ AN — 1 I :! :5
2

It &— L  A— ———8-l0v

LOADING: Each input imposes a load of one logic load.

POWER
REQUIREMENTS: +10V:0.1mA. Voltage tolerance +10%. Max. ripple 100mV p-p.
10V: 6.7mA. Voltage tolerance 10%. Max. ripple 10mV p-p.

SYMBOL
CONNECTIONS

. ¢ e e o 3 — - |

7a. 8 9 10 11 18 6 ————p| 8 -4
1"b L

123 4 567 — 5

o © . L] . °

DIMENSIONS: 27 x 0.85” x 0.625” deep.
LEADS: 11 off 0.032” dia. tinned copper wire #” long.

The functioning of this unit when used with a bistable is
described in Design Bulletin No. 28.

THE ELEMENT IS FULLY ENCAPSULATED.
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FUNDAMENTAL
LOGICAL FUNCTIONS

COUNTER STAGE: Minilog Type 8 and Minilog Type 7 (connected as a bistable),
may be used as a single stage of a binary counter.

The outputs change state after each negative going edge of
the count waveform.

TYPE 8 U e TYPE 7

- o
! 5| 6 !
COUNT 8 : 7 g
—_— o
u & 14,
3

_________________________________________________________________________

This combination is more economical than the alternative
given on Minilog Design Bulletin No. 12, since only two ele-
ments are required.

If it is desired to set the counter to a known state upon
switching on, an initial set or reset should be applied to one
side of the counter (see Design Bulletin No. 21).



SERIAL BINARY
COUNTER:

PARALLEL BINARY

COUNTER:
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FUNDAMENTAL
LOGICAL FUNCTIONS

Using the counter described in Bulletin No. 28.

The output of each counter stage is fed to the input of the
next. The connection shown will ‘count up’ on the COUNT

waveform. If the waveforms a, b, etc., are connected, it will
count down.

COUNT a b nexr
e - - >
sl COUNTEP COUNTER STAGE
STAGE STAGE
- —b»E)
A A
RESET
FOR DETAILS OF COUNTERSTAGE SEE BULLETIN N° 28

Carry propagation <2uS per stage

The counter stages as described in Bulletin No. 28 may be
connected to form a parallel binary counter as shown in the
figure. The circuit shown will count up on negative-going edges
of the count waveform, but if the gates are fed from the ‘bar’
waveforms it will count down.

_ RESET
CcounT LI | _
@
COUNTER
STAGE -
- Q
. I
o | COUNTER
[ —
STAGE
- b
, > L = C
Q ———— % COUNTER
b ———————» STAGE -
- | - C

The inputs to each stage are ‘COUNT” and the outputs of all
the less significant stages. All stages change to the next value
simultaneously (<2uS) because there is no carry propagation
as in the serial counter.

For more than 4 stages extra Minilog elements are required
according to the usual loading rules. Alternatively, serial
propagation ( <2uS) may be used between each group of 4 stages.

P.T.O.



FOUR STAGE
BINARY COUNTER
FOR COUNTS OF
10, 12 OR 16:

MODIFIED OUTPUT
CODES:

Using the counter stage described in Bulletin No. 28.

This circuit is similar to the PARALLEL BINARY COUN-
TER described overleaf, but incorporates an automatic ‘reset
to zero’ on the 10th, 12th or 16th count.

counT L[

> s a

COUNTER
STAGE _
A —

> -

. COUNTER b
——> sTAGE _
RESET g 3 :
> — C

a—— 4 COUNTER
RESET b ————»| STAGE _
C F——»C
> L »d

a COUNTER
b STAGE ,
c— D ——d

As shown above the counter will reset to zero at 16. With
output d connected to the reset input of Stage C the counter
will count up to 12 as shown in table (2). With output d con-
nected to the reset inputs of Stages B and C the counter will
count up to 10 as shown in table (3). This circuit obviates the
need for a reset decoder and decode gate.

1 (2) 3)
16 Counter 12 Counter 10 Counter
d ¢ b a d ¢ b a d ¢ b a
1 0 0 0 1 0 0 0 1 0O 0 0 1
2 0O 0 1 0 0O 0 1 0 0O 0 1 o0
3 0 0 1 1 0 0 1 1 0O 0 1 1
4 0 1 0 0 0 1 0 O 0O 1 0 O
5 0 1 0 1 0 1 0 1 0O 1 0 1
6 0 1 1 0 0 1 1 0 0O 1 1 o0
7 0 1 1 1 0 1 1 1 o 1 1 1
8 1 0 0 O 1 1 0 0 1 1 1 0
9 1 0 0 1 1 1 0 1 1 1 1 1
10 1 0 1 0 1 1 1 0 0O 0 0 o0
11 1 0 1 1 1 1 1 1
12 1 1 0 0 0O 0 0 O
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1
16 0 0 0 O



