ZM1162

INDICATOR TUBE

Long life cold cathode ten digit numeral indicator tube for top viewing.
The rectangular envelope allows for close tube-to-tube spacing, both in the horizon-
tal and vertical axes.

QUICK REFERENCE DATA
Numeral height 15,5 mm
Numerals 1234567890
Supply voltage Vba min, 170 V
Cathode current Ix 2.5 mA
Distance between mounting centres min, 20 mm
Viewing angle 90 o
GENERAL

The numerals are 15,5 mm high and appear on the same base line allowing in-line
read out.

PRINCIPLE OF OPERATING

The tube contains ten cathodes in the form of ten figures and one common anode. By
applying a suitable voltage between the anode and one of the ten cathodes the corre-
sponding figure will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS Dimensions in mm

special ¥ pin base

10max —» + e—10max
ked L1 1"

1) Centre line through pins 6 and 12 (Note: distance between centre lines of adjacent
tubes must be at least 20 mm)
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Mounting position: any

The numerals are viewed through thetop of the envelope. The numerals will appear
upright (within + 30) when the tube is mounted with the line through pins 6 and 12

vertical, pin 6 uppermost.,

Accessory
Socket type 55705

CHARACTERISTICS AND OPERATING CONDITIONS (at 20 °C to 50 °C)

Ignition voltage Vign min. 170
Ignition delay see page 3
Maintaining voltage see page4
Cathode current, recommended Ig 2.5
Cathode current for coverage

average during any conduction period Ix min, 1.5
D.C. operation see pages 5to 9
Extinguishing voltage Vext 118

LIFE EXPECTANCY at Ij = 2,5 mA and room temperature 1)
Continuous display of one numeral > 5000

Sequentially changing the display from one
numeral to another, every 100 hrs or less > 30000

LIMITING VALUES (Absolute max, rating system)

Cathode current (each digit),

average, T,y = max., 20 ms I max. 3.0
peak Ikp max. 3.5
average during any conduction period Ik min., 1.5
Anode voltage necessary for ignition Va min, 170
Bulb temperature thulb max. +70
thulb min. -10

mA

mA

mA
mA
mA

oc
oC 1)

1) For bulb temperatures below+100C the life expectancy of the tube is substan-

tially reduced.
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CUMULATIVE DISTRIBUTION OF IGNITION DELAY

This curve shows the probability that a tube will ignite in less than the time shown
after a non-conduction period of a few seconds. The ignition delay will be appre-
ciably reduced when the interval between conduction periods is less than 100 milli-
seconds. In general, an increase in the supply voltage will reduce the ignition delay.
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ANODE-TO-CATHODE MAINTAINING VOLTAGE
AS A FUNCTION OF CATHODE CURRENT

NOTE
PROBE CURRENT CURVES

For low cathode selecting voltages (Vi) the current Ik to the non-conducting cath-
ode will increase, and the readability of the conducting cathode will be affected.

It is therefore recommended to use a nominal operating point to the right of line
C-C. Under the worst operating conditions the operating point should never reach
the area left of the line D-D.

4 January 1970




7210972
600 A T T ]
Ik
(pA) _
5 ] I =15mA
400 3
;, worst case
S i operation area
L
g r.6
3 =
7
200 o+ 23
A
/‘(,o‘I
2
TN ¥
nominal operation o
N y area
1] h
ol : HH a
0 50 100 ! hso Vi (V) 200
Bi 1A
7Z1097:
600 T 10073
Tk
N,
(ua) P\ - worst case I = 3mA
9 operation area
PN
400 3 ] h N
3. A
4 N
S A
L J N .'.
2 X%
3 N
» [
3 <
zw (o d /‘.
o
nominal operation
area
A
-0 ]
0
) 50 100 150 Vak (V) 200
'
Al 1B

PROBE CURRENTS TO INDIVIDUAL NON-CONDUCTING CATHODES

See note page 4
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COMBINED PROBE CURRENT TO ALL NON-CONDUCTING CATHODES
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D.C. SUPPLY VOLTAGE AS A FUNCTION OF ANODE LOAD RESISTOR:
NON-CONDUCTING CATHODES OPEN CIRCUIT
NOTE - SUPPLY VOLTAGE/LOAD RESISTOR

The graphs on pages 7 to 9 givethe relationship between the d.c. anode supply volt-
age and the required anode load resistor for fixed values of Vg (voltage difference
between conducting and non-conducting cathodes).

Each graph is plotted on log-log graph paper; therefore a given tolerance expressed
asa percentage canbe represented as a fixed length at any point on the x and y axis,
This is shown on the graph above bytaking points on each axis with a fixed tolerance.
Examples are shown on the graph above of the supply voltages and load resistors
with tolerances expressed as a percentage so as to remain within the recommended
operating region.

On page 9 details are given of the method of calculating corresponding values of
supply voltage and anode load resistor, for fixed values of Vkk.
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D.C. SUPPLY VOLTAGE AS A FUNCTION OF ANODE LOAD RESISTOR
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D.C. SUPPLY VOLTAGE AS A FUNCTION OF ANODE LOAD RESISTOR
NOTE - The supply voltage/load resistor curves are derived from:
Vb, “la.Ra +Vp, (General formula)
Vba = [Ik+Elic] Ry + Vi
The value of Igk will depend on the bias voltage Vi .
Supply voltage required to work above the minimum value of Ik:
Vpg = [1.5 mA +Z g max. at Ik = 1.5 mA] Ry + 158 V
Supply voltage required to work below the maximum value of !

Vp, = [3.0 mA +ZIig min. at Iy = 3.0 mA| R, + 151V
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