2-DIGIT UP/DOWN COUNTER

DESCRIPTION

Catalog No. NL-362

Two digit Up/Down Counter with optional internal or external
thumbwheels and digital readout. Includes LED and test point for A=B
output.
Catalog numbers for available options:

NL-362 (no options) Provides BCD outputs. Counts from 00 to 99.

NL-362T (with thumbwheel).

NL-362R (with readout).

NL-362A (binary version) Provides binary outputs. Counts from 00

to FF.

NL-362TR (thumbwheel and readout).

NL-362AR (binary version with readout).
For high-speed modules (0.1 ms propagation delay) add HS to catalog
number (i.e., NL-362 THS).

PICTORIAL LENS. Standard lens shown.
TEST POINTS. A = B output accessible at front faceplate to facilitate

signal tracing.

TERMINATION. Nickel gold-plated edge pins are used for all input-

output connections.

KEY SLOTS. Prevent incorrect module replacement.

SPECIFICATIONS
Number of circuits
Logic type
Fan-in

Logic 1

Logic O
Fan-out

Logic 1

Logic O
Logic levels

Logic 1

Logic O
Propagation delay

NL-362
NL-362HS

Power requirement
Without readouts
With readouts

Temperature rating
With internal readout

Noise energy rejection
Mechanical keying

1
TTL

1 unit load (1.6 mA, source)
1 unit load (40 microamps, sink)

10 unit loads (16 mA, source)
10 unit loads (400 microamps, sink)

0.0to 0.8 VDC
2.4t0 5.0 VDC

0.5 ms, 950 Hz (nominal)
0.1 ms, 4750 Hz (nominal)

Modules with options are also
offered at both speeds.

+5.7 £ 0.25 VDC
275 mA
650 mA

0°to85°C
0°to 75° C

5 x 107¢ watt seconds
Between pins 13 & 15 and pins 25 & 27

CONNECTION DIAGRAM

NL- 362
2 DIGIT

UP/DOWN
COUNTER /

TEST
POINT

2
sy WOTE
"= ogic
DC COMMON -
<82
+5 vDC +5.7 vDC
je¢ <

ELECTRICAL "——'—<2'

Electrical interlock Pin 21 to pin 23 INTERLOCK L3
Control signals

CLOCK inputs 1 ms, min. (500 Hz)

CLEAR input 1 ms, min.

Preset load 1 ms, min.
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2-DIGIT UP/DOWN COUNTER

APPLICATION NOTES

1. Contains power-on reset delay circuit; sets counter to 00 (30 ms,
nominal).

2. A = B OUTPUT. When counter equals number selected by
thumbwheels, output will become TRUE (logic 1) and LED will
light.

3. RESET: Logic 1 at RESET input sets counter back to 00. RESET
overrides clock and preset load. Preset load overrides clock.

4. COUNTER APPLICATION: A clock pulse (1 ms long, min. for
NL-362; 0.2 ms, min. for NL-362HS) at CLOCK input will cause
counter to increment. NOTE: Unused clock must be held TRUE.

t
i
COUNT WILL CHANGE ON

)

i

f_ TRANSITION FROM LOGIC 0
TO A LOGIC 1.

5.0 VDC

ovDC

5. The counter can be programmed by entering the desired data at
the preset input (in NOT form). The information will be entered
when the preset load input becomes TRUE (Pin 5).

APPLICATION EXAMPLES
1. Input and output wiring.

INPUTS | OUTPUTS
| Al 26 ———
: a2 b——-24 —
| A4 27 -—
—e 7 CLOCK UP | A8 39—
—_———9 CLOCK DOWN |
- T BT IN ! Al 30—
S 17 82 IN ' Az 22 | ——
T ] -4 B84 IN | Ad 25 -
o 13 88 IN | As 32 -—
PRESET | 8CD
. INPUTS OUTPUTS
— 39 Al N | 81 2— ————
. 33 A2 N ! B2 6 ——
— 37 A4 IN | B4 T -—
— 35 A8 IN — : 88 26—
I BI 10 C——
I B2 8 — -
| 84 18 e
' B8 20 ———
! AzB OUT —— 42—
- 5 PRESET LOAD | A8 ouT 31 -—
— 29 AzB IN | CARRY 38 —
— 36 RESET : BORROW 40 -—
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APPLICATION EXAMPLES 2-DIGIT UP/DOWN COUNTER

2. Cascade Operation

Al B~ 28
A2 P24
a4 27
7—31 CLOCK UP A8 —p34 MOST
e 9——Pp{ CLOCK DOWN Al —=30 SIGNIFICANT
A2 P 22 DIGIT
A4 B 25
as P32
8l P12
B2 B 6
84 16 LEAST
88 P26 SIGNIFICANT
81 10 DIGIT
82 |— 8
29— A=B IN B4 18
5 —»{ PRESET LOAD 88 - 20
36— RESET _“_’iﬂ‘i B a2 NOTE: B.C.D. OUTPUTS MAY BE USED
A:B OUT P 31 WITH LOGIC OR TO DRIVE
REMOTE READOUT
CARRY —p 38
BORROW 3 40

A = B OUT connected to A = B IN of next card for cascade operation.

3. Remote Operation

A.Maximum distance from module to remote readout and/or
thumbwheel inputs is 20 feet.

B. Use Remote Readout, Catalog Number NLR-002
C.Use Remote Thumbwheel, Catalog Number NLT-002

D.Connector and Cable for external thumbwheel inputs, Catalog
Number NLT-005.

NL-362

MOST suemwa#t

READOUT

LEAST SIGNIFICANT ,_;‘t'
READOUT —’/ E

MOST SIGNIFICANT |
THUMBWHEEL ~—_

LEAST SIGNIFICANT _
THUMBWHEEL 2
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2-DIGIT UP/DOWN COUNTER

APPLICATION EXAMPLES

4. Digital Counter Up (0-99)

T8
7 CLOCK UP

DC COMMON —— 9 CLOCK DOWN
Ac PRESENT
OUTPUT COUNT
T8 \
5 PRESET A:B 42
DC COMMON 29 A:B IN A8 3 j—

CARRY

| T8
L—-o o—{:)—-@ 36 RESET BORROW

5. Digital Counter Up/Down (0-99)

78
Nﬂ_—@ 7 CLOCK UP
1 18
$—o O_D_@ 9 CLOCK DOWN

STORAGE
AC FuLL
PRESET A=8B
DC COMMON 29 A=8B A=8
CARRY

| 18
+—o O—D—@ 36 RESET BORROW  |—— 40—
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APPLICATION EXAMPLES 2-DIGIT UP/DOWN COUNTER

6. Digital Counter Up/Down Cascade Operation (0-9999)

T8

VO‘_D__@ 7 CLOCK UP
T8

v a 9 CLOCK DOWN COUNT OCCURS WHEN

SWITCH OPENS.

5

PRESET A:=B 42 {1 )

|A=B IN A=B 31
CARRY 38

.
¢—0 0—(:]——-@1——36 RESET BORROW 40

DC COMMON

29

AC STORAGE LimIT
QuUTPUT ™ N\ 7
7 CLOCK UP AzB 42
/ N
9 CLOCK DOWN Az B 34

s ——{ PRESET
C\f 29 AsB IN

36 RESET
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2-DIGIT UP/DOWN COUNTER

APPLICATION EXAMPLES

7. Thumbwheel Comparator

DC COMMON o~ 7 cLocK uP
N~ E] CQ 9 CLOCK DOWN
—_ Bi 5 Bl
— B2 17 B2
- B4 1 Be PRESET
LOGIC INPUTS
PRESET ] .
NUMBER — B8 —13 B8
Al g Al
— _
— A2 33 Az
Y'Y —_—
4 37 A4
— A8 35 Y
B
»*—O0 5 PRESET A:B
DC COMMON 29— -—] a:8 IN AsB
CARRY
I I
—o o—-D—-@ 36 RESET BORROW

OUTPUT EQUALS
THUMBWHEEL COMPARATOR

AC OUTPUT N /
@ —{ >+
7 N\

31

38
4G
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APPLICATION EXAMPLES

8. Digital Up/Down Counter with Remote Thumbwheel

2-DIGIT UP/DOWN COUNTER

DC COMMON e~ 7 CLOCK UP
78
O_D_@——-g—— CLOCK DOWN
THUMBWHEEL SWITCH
LSD — .
i 15 Bl
z 17 B2
3 i B4
3 13 B8
c - DC COMMON
MSD
T 39 Al
2 33 A2
K} 37 A4
£ 35 A8
c
L DC COMMON
1,2 DC COMMON
A 1
5 PRESET
DC COMMON 29 Az B IN

A=8B
A=B
CARRY
BORROW

42

31

TPUT
OUTPUY
8 \ /
/7 N\

38

40
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2-DIGIT UP/DOWN COUNTER

APPLICATION EXAMPLES

9. Logic Gates Used to Replace Thumbwheel Switch on Timer Cards

SWITCH CODE
=
/] COMMON CONNECTED
NO. | TO TERMINALS
ol INDICATE D

i 2 4 8

o] X X X X

| X X X
2 X X X
3 X X
i X
MOST SIGNIFICANT

X
_ X

A8 PIN 1
| = x

e
————

J

A2
Al

K

]

CONNECTOR PLUG-IN

RIBBON CABLE WHERE THUMBWHEEL
LEAST SIGNIFICANT NLT-005 IS MOUNTED ON
PC BOARD

_ —— |

L] ]
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2-DIGIT UP/DOWN COUNTER

REMOTE THUMBWHEELS NLT-002. Cannot be used with the NL-362A (binary
version).

DIMENSIONS in inches

MOST SIGNIFICANT

WIRES MUST BE

1.77

——1.59 ——4

11

1.41

DIA. HOLES

2

o

’e
CJ
.

ST XY

N

4 |

95 —»

e 1.20 —]

N\
/ .17 HIGH READOUTS

SRS MU DIGIT (A)
NLT-002 (g, AT THESE POINTS LEAST SIGNIFICANT DIGIT (B)
(a)
. CABLE NLT-005 NOTE:
PINS 8 AND 9 DO NOT
TO FRONT PLUG INTO SOCKET
OF MODULE
BUT EXTEND OVER
N CONNECTIONS 250 EGE
WIRE el e — 4
FUNCTION NO.I i
Nc—-ls—r-———-—— -8 ||
TO MODULE PIN 1 NC—IS—L 9 l
— e S CZe RS I SSSES o
DC COMMON o\h (4 oo === 7 ™
NC— 13— 10
AzZ— 12— - —— ——- ]
CONNECTOR PLUGS IN Bl—I1—]f 11
WHERE THUMBWHEEL —
NORMALLY IS MOUNTED Al— 10— — === ——— 5
ON PC BOARD g2—o—J 12
REAR VIEW OF
THUMBWHEELS ) NC—B—— = —— —— ~4
K’ Dc common .o o |4
f—"1
A—6—oA — — — — — — 3
Dc common . . | .
AB—4—f— — — — — — = 2
Ba—3—4 I5
NC— 22— — — — —— |
w Be— 1 — 16
| RED STRIPE TOP VIEW OF
N CONNECTOR
A=PREFIX MSD B= PREFIX LSD
. PIN 1
@ NUMA-LOGIC Component Data Sec. 6 Pg. F27




2-DIGIT UP/DOWN COUNTER

REMOTE READOUT NLR-002. Cannot be used with the NL-362A (binary version).

Temperature range 0°to65°C

Supply voltage +5 1 0.25 VDC

Supply current 508 mA, all segments illuminated
(2 digit)

535 mA, all segments and decimal point
illuminated (2 digit)

Maximum remote distance 20 feet

When decimal is required Jumper pins K and J of

digit A on NLR-002

DIMENSIONS in inches

le——— 2.61 ———»
MOST SIGNIFICANT LEAST SIGNIFICANT
DIGIT A 1.45 DIGIT B

l“‘——1.58 —:1 ‘/r—_.13
T e

!
H]qd:e

. 7__;?+'

NOTE: EXTERNAL DIODE MUST

CONNECTIONS

BE ADDED
PINS ON REAR PINS ON MODULE
OF READOUT T8 CONNECTOR  FUNCTION
A —?—N———{:]——Is +5.7 vDC
8 IN-4004 {:__22 Yl
MOST c { 2 Aa
SIGNIFICANT b
DIGIT (A}
E
F
T8
6 J] Ll 32 a8
H 41 l' 30 ar
J T[:}——vaz DC COMMON
K
DECIMAL POINT
IF USED
A f
T8
: {1t | =
[ { }-—— 18 -8—4
LEAST o
SIGNIFICANT €
DIGIT (B)
F
T8
G { }—-— 20 BB
H - 10 B1
J
NL- 362
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COINCIDENCE INPUT
Catalog No. NL-363L

DESCRIPTION

Coincidence Input: Used with Up/Down Counter whenever the
possibility of simultaneous or overlapping Up/Down Clock pulses
exists. Up/Down pulses will be put on the output one at a time
depending on the order of the pulses coming in.

PICTORIAL LENS. Standard lens shown.

TEST POINTS. All outputs are accessible at front faceplate to facilitate
signal tracing.

TERMINATION. Nickel gold-plated edge pins are used for all input-
output connections.

KEY SLOTS. Prevent incorrect module replacement.

SPECIFICATIONS

CONNECTION DIAGRAM

NL-363

Number of circuits 1
Logic type TTL
Fan-in
Logic 1 1 unit load (1.6 mA, source)

COINCIDENCE
INPUT

Logic O 1 unit load (40 microamps, sink)
Fan-out

Logic 1 10 unit loads (16 mA, sink)

Logic 0 10 unit loads (400 microamps,source)
Logic levels

Logic 1 0.0 to 0.8 VDC (nominal)

Logic 0 2.4 to 5.0 VDC (nominal)
Propagation delay

NL-363L 3 ms, 165 Hz (nominal)

NL-363LH 0.5 ms, 950 Hz (nominal)

NL-363LHS 0.1 ms, 4750 Hz (nominal)

Power requirement
Temperature rating
Noise energy rejection
Mechanical keying
Electrical interlock

UP input (pin 3)
DOWN input (pin 5)

+5.7 £0.25 VDC, 137 mA

0°to 85° C

1 x 107% watt seconds

Between pins 13 & 15 and pins 27 & 29
Pin 21 to pin 23

Counter pulses applied to up or down
inputs must have a duration of 1 ms,
min. and not exceed repetition rate of
500 Hz.

APPLICATION NOTES

1. Typical diagram of coincidence input and two-digit Up/Down
Counter.

NL-363L NL-362

L. CLOCK A:zB|——
o > o —[5s

L CLOCK

5 |~ DOWN--11 91 powN

|

TEST
POINTS

;—_ -cv-tcolo

) m3
= 'logic
DC COMMON P
<182
+5 VDC |4 +5.7VDC
¢ <)

ELECTRICAL‘————<2'

INTERLOCK
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COINCIDENCE INPUT

2. Output pulse occurs when input becomes FALSE, except when

overlapping occurs (3 ms, nominal).

uP
INPUT [
DOWN

uP 3
ouUTPUT [ HNSH

I
—|—‘—— LogGic o
=y

LOGIC |

LOoGIC ¢

DOWN —-l_r L0GIC 2
e

3. Contains power-on reset delay circuit (30 ms, nominal).
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