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MECHANICAL DATA QUICK REFERENCE DATA 
Mounting Position . . . . . . . . . Any (Countis Read from 

Top of Tube . . 
Zero Position (Cathode No. 10) . . , . Aligned with Pin 12 %10° The 'Sylvama Type 6476 is a 

multiple output cold cathode, 
bidirectional decade counter, 

6482 which has a single output 
RATINGS (Absolute Values) cathode. 

Total Anode Current. . . . . . . . . . . . . . 060 Ma Max 
Voltage Between Electrodes 

(Other Than Anode) . . . Lo . . . 140 Volts Max. 
Supply Voltage (Anode to Cathode) . . . . . . . . 350 Volts Min. 
Input Frequency . . . . . . . . . . . . . . . 4000 PPS Max. 

TYPICAL OPERATION 

DC Supply Voltage . . . . . . . . . . . . . . 400 Vol 
Anode Resistor . . . . . . . . . . . . . . . 047 Megohm 
Nominal Tube Drop 

(Under These Condmons) S . .. . . . . . 191 Volts 
Cathode Resistor . . . ... . . . . . . .068000 Ohms 

Output Voltage 
(Developed Across Cathode Resistor) . . . . . . 28 Volts 

APPLICATION DATA 

The Sylvania Type 6476 is a cold cathode, bidirectional decade counter tube. It is 

designed for use in medium speed decimal counting apparatus such as scalers, computers 

and dividers. The count is determined by noting the position of the glow on any one of SYIVANIA 

the ten radially spaced cathodes around an axially positioned anode. The multiple output ‘ 6476 
cathode arrangement allows the selection of pre-set conditions with the additon of suit- | MABE uifi 

able external circuitry. o % 

PRINCIPLES OF OPERATION 
General Principles 

The 6476 operates on the principle that the ionization or starting voltage of gas 
filled cubes is lowered if ions or electrons are already present in the anode-cathode 

gap. Under these conditions, 2 glow discharge can then be made to move from one 
cathode to an adjacent one by means of a relatively small negative voltage pulse on 

the new cathode, provided that electrons or ions are able to diffuse into this new 
anode-cathode gap. If 2 series of cathodes are present about a common anode, the 

discharge can be made to move in succession along the cathode series by a successive 

application of voltage pulses to each cathode. 

Details of Operation 

The 6476 has 30 cathodes equally spaced on a circle about a central anode disc. 
The cathodes are divided into 10 main or output cathodes and 20 intermediate guide SYLVANIA ELECTRIC 
cathodes — two of which are located between every main cathode interval, see Fig. 1. PRODUCTS INC. 
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PAGE 2 PRINCIPLES OF OPERATION (cont’d.) 
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FIG. 1 — ELECTRODE ARRANGEMENT 

The two guide cathodes are necessary to make certain that the glow always moves in the desired direction 

and does not return to the original cathode upon removal of the voltage from the new cathode. A description of 
the transfer mechanism from one main cathode to the next adjacent one will make this clearer. Assuming that 
a glow is present on K, a negative pulse on the G’ (Fig. 2) will move the glow to G’2. At the end of this pulse, 

a second negative pulse is applied to G”» moving the glow on to G”,. Because the guide cathodes are normally 

biased above the main cathodes, (Fig. 2), removal of the negative pulse from G” means that the glow will go to 

a main cathode. The preferential influence of the ionization near K, causes the glow to settle on K rather than 

return 0 K. The glow will remain on K, until the sequence is reepated for the next set of cathodes. In practice, 
all of the G electrodes are connected together as are also all of the G” electrodes, Fig. 3. Although the negative 
transfer pulse is applied to all ten guide cathodes simultaneously, the priming influence of the discharge moves the 
glow to the guide cathode which is closest to the discharge. 
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FIG. 2 — VOLTAGE-TIME CHARACTERISTICS
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FIG. 3 — ELECTRODE ARRANGEMENT WITH CIRCUIT CONNECTIONS 

An outpur pulse can be obtained from each main cathode as the glow moves onto it. If preferred, an output 
can be derived from selective cathodes only. It should also be noted that reversal of the pulse sequence applied to 

G’ and G” will reverse the direction of the glow transfer. 

The glow is restricted to one main cathode only when the anode voltage is first applied by the action of the 
anode resistor (Fig. 3) which immediately lowers the voltage across the anode-cathode gap to the maintaining 
value, This is below the starting voltage of the other main cathodes or the transfer voltage of the guide cathodes. 

The driving circuit given below offers certain advantages over the previously published circuits. 

TYPICAL DRIVING CIRCUIT 

The important feature of the new circuit is that it provides an essentially square wave pulse to the guide 
pins. A square wave driving pulse assures stable operation throughout the life of the 6476 in spite of small 
changes which may occur in the guide voltages. 

NOTE: The B+ of the driver is obtained through the guide to anode capacity of the counter tube. 
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MECHANICAL DATA 

Mounting Position . . . . Any (Count is Read From Top of Tube) 
Zero Position (Output Cathode) . . . .Aligned with Pin #6 = 12° 

ELECTRICAL DATA 

RATINGS (Absolute Values) 

Total Anode Current. . . . . . . . . . . . . . 060 
Voltage Between Electrodes 

(Other Than Anode) . . . . 140 

Supply Voltage (Anode to Cathode) - 11 
Input Frequency . . . . . ... ... .. 4000 

TYPICAL OPERATION 

DC Supply Voltage . . . . . . . . . . . . . . 400 
Anode Resistor . ... . 047 
Nominal Tube Drop (Under These Condmons) L. 191 

Cathode Resistor . . . . .. . . 068,000 
Output Voltage 

(Developed Across Cathode Resistor) . . . . . . 15 

APPLICATION DATA 

The Sylvania Type 6482 is a cold single output cathode, bidirectional, 

Ma Max. 

Volts Max. 

Volts Min. 

PP.S. Max. 

Volts 

Megohm 
Volts 

Ohms 

Volts 

decade counter 

tube. It is designed for use in medium speed decimal counting apparatus such as scalers, 

computers and dividers. The count is determined by noting the position of the glow on 

any one of the ten radially spaced cathodes around an axially posittoned anode. 
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SYLVANIA 

QUICK REFERENCE DATA 
Cold single output cathode, bi- 

directional decade counter tube. 

The 6482 is similar to the 6476 
which has a multiple output 
cathode. 
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The driving circuits given on this and the following page for Sylvania glow transfer 

counter tube types 6476 and 6482 offer certain advantages over the previously pub- 

lished circuits, 

The important feature of the new circuits is that they provide an essentially square 

wave pulse to the guide pins. A square wave driving pulse assures stable operation 

throughout the life of the 6476 and 6482 tubes in spite of small changes which may 

occur in the guide voltages. 

Note: The B+ of the driver is obtained through the guide to anode capacity of the 

counter tube, 
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NUMIERICAL INDICATOR Li
engineering data report

6844A
(BD-302) NIXIE* 

C
The 6844A (BD-302) is an improved version of the type 6844. This tube is a gas-filled, cold
cathode, 10-digit ("0"' through ".9"), numerical indicator tube, having a common anode with a 'I Z
suppressor screen to minimize darkening of the viewing dome. This tube features a cup design * 
providing a non-glare background. It is intended for use as a direct in-line read-out device. U

r F

MECHANICAL DATA ELECTRICAL DATA i?~~~~~~ 2 1
(SEE FIGURE 1) 

Oveal Legt . 1.80 Ma. . ABSOLUTE RATINGS: o n
Seated Height .1.......... .123"...... Max. IoiainVlae . 7 d iiu
Bulb Diameter .................... 1.080" Max. oiao Vlg ................. 17 d nmu
Envelope Connections ..............See Figure 2 Anode Current 0
Height of Numerals .0................610" Nom. Peak .4....................0 MA
Numerical Design Aeae.................... . AMx

(Human Engineering) .........See Figure 3Avrg2.MAa.
Socket, 13-Pin Individual Cathode Wattage ......0.4 Watts Max.

(#HSK.106 or HSK.112) ..... See Figure 4
Weight .I................... oz. Max.
Mounting Position .................See Note 1 2. TEST CONDITIONS: (See Typical Circuit)
Cathode(s) .Glow................. Discharge
Shock .350.................. G's (30' Hammer) Anode Supply Voltage ...... :.....170 Vdc
Vibration .10.................. Gas, 60 Cps. Anode Series Resistor ..............15 K Ohms
Temperature .- 65.................. *C. through

+70" C., Note 2 Anode Current .1...........5........ MA Mm.,
Altitude .70,000................ Feet 2.5 MA Max.

TYPICAL CIRCUIT

E~~~~-

RECOMMENDED OPERATrING CONDITIONS 170V 15K
250V 47K
300V 75K

NOTrES

(1) The tube socket is oriented with (2) From +30' C. to +700 C., no (3) Recommend highest voltage
respect to the viewing position signihicant change in cathode available be selected with cor-
so that A - A', intersecting the urn cus r +0C epdi eis sst.
center of Pins 1 and 8 is verti- cretocr.Fo 3'C epnigsre eitr
cal with Pin 8 on top. This to --63' C. an increase in cath-
orients the numerals in the cor- ode (Up to 50%0) may be
rect vertical position. The num- expected.
bers are viewed through the top
of the tube.

Reg. Trade Mark.
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6844A
(BD-302) NIXIE* 

C
The 6844A (BD-302) is an improved version of the type 6844. This tube is a gas-filled, cold
cathode, 10-digit ("0"' through ".9"), numerical indicator tube, having a common anode with a 'I Z
suppressor screen to minimize darkening of the viewing dome. This tube features a cup design * 
providing a non-glare background. It is intended for use as a direct in-line read-out device. U

r F

MECHANICAL DATA ELECTRICAL DATA i?~~~~~~ 2 1
(SEE FIGURE 1) 

Oveal Legt . 1.80 Ma. . ABSOLUTE RATINGS: o n
Seated Height .1.......... .123"...... Max. IoiainVlae . 7 d iiu
Bulb Diameter .................... 1.080" Max. oiao Vlg ................. 17 d nmu
Envelope Connections ..............See Figure 2 Anode Current 0
Height of Numerals .0................610" Nom. Peak .4....................0 MA
Numerical Design Aeae.................... . AMx

(Human Engineering) .........See Figure 3Avrg2.MAa.
Socket, 13-Pin Individual Cathode Wattage ......0.4 Watts Max.

(#HSK.106 or HSK.112) ..... See Figure 4
Weight .I................... oz. Max.
Mounting Position .................See Note 1 2. TEST CONDITIONS: (See Typical Circuit)
Cathode(s) .Glow................. Discharge
Shock .350.................. G's (30' Hammer) Anode Supply Voltage ...... :.....170 Vdc
Vibration .10.................. Gas, 60 Cps. Anode Series Resistor ..............15 K Ohms
Temperature .- 65.................. *C. through

+70" C., Note 2 Anode Current .1...........5........ MA Mm.,
Altitude .70,000................ Feet 2.5 MA Max.

TYPICAL CIRCUIT

E~~~~-

RECOMMENDED OPERATrING CONDITIONS 170V 15K
250V 47K
300V 75K

NOTrES

(1) The tube socket is oriented with (2) From +30' C. to +700 C., no (3) Recommend highest voltage
respect to the viewing position signihicant change in cathode available be selected with cor-
so that A - A', intersecting the urn cus r +0C epdi eis sst.
center of Pins 1 and 8 is verti- cretocr.Fo 3'C epnigsre eitr
cal with Pin 8 on top. This to --63' C. an increase in cath-
orients the numerals in the cor- ode (Up to 50%0) may be
rect vertical position. The num- expected.
bers are viewed through the top
of the tube.

Reg. Trade Mark.
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B-5093 SPECIAL CHARACTER NIXIE INDICATOR TUBE 
Available in round and rectangular configurations. Use 

610 for desk top displays and bench test equipment. 

NOM. J Character Size. . ...... 0.6" 
Viewing Distance. . . . .. 30.0° 

1.080 
DIAMAX, ELECTRICAL DATA/STANDARD TUBES 

(See Note 1) (See Notes 2 & 3) 

l 85093 
Round 

Absolute Ratings 
lonization Voltage (Max) 170 Vdc 
Supply Voltage (Min) 170 Vdc 
Cathade Current (Peak) | 3.5 ma 

Test Conditions 
Supply Voltage 170 Vdc 
Series Resistor 10K 
Cathode Current 
(Min) 1.5 ma 
(Max) 3.0 ma 

Type B5093 (round) Sockets cpines 
Standard Wiring 

PIN CONNECTIONS Printed Circuit SK130 
Pin No. Numeral 

1 IC NOTES 
- anode - 3 1 1. The minimum supply voltage should be +170 Vdec, however, 
4 + the use of the highest voltage available with an appropriate 
§— C series resistor is recommended to provide: 1) greater toler- 
6— B ance of B+ & Rp: 2] more uniform brightness; 3) more 
7 S constant current operation; 4) improved operation with 
8— ic temperature and 5) improved life. 

9— G 2. Special NIXIE tubes such as regular life wide angle types and 
10— S weldable or tin dipped flying lead types are also available. 
11—~ D 3. Special character NIXIE tubes such as + and — tubes, tubes 
12— 0 with alphabet characters, and symbols (g, mV) are also 
13— Q available.
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C
The 6844A (BD-302) is an improved version of the type 6844. This tube is a gas-filled, cold
cathode, 10-digit ("0"' through ".9"), numerical indicator tube, having a common anode with a 'I Z
suppressor screen to minimize darkening of the viewing dome. This tube features a cup design * 
providing a non-glare background. It is intended for use as a direct in-line read-out device. U
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MECHANICAL DATA ELECTRICAL DATA i?~~~~~~ 2 1
(SEE FIGURE 1) 

Oveal Legt . 1.80 Ma. . ABSOLUTE RATINGS: o n
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Numerical Design Aeae.................... . AMx

(Human Engineering) .........See Figure 3Avrg2.MAa.
Socket, 13-Pin Individual Cathode Wattage ......0.4 Watts Max.

(#HSK.106 or HSK.112) ..... See Figure 4
Weight .I................... oz. Max.
Mounting Position .................See Note 1 2. TEST CONDITIONS: (See Typical Circuit)
Cathode(s) .Glow................. Discharge
Shock .350.................. G's (30' Hammer) Anode Supply Voltage ...... :.....170 Vdc
Vibration .10.................. Gas, 60 Cps. Anode Series Resistor ..............15 K Ohms
Temperature .- 65.................. *C. through

+70" C., Note 2 Anode Current .1...........5........ MA Mm.,
Altitude .70,000................ Feet 2.5 MA Max.

TYPICAL CIRCUIT

E~~~~-

RECOMMENDED OPERATrING CONDITIONS 170V 15K
250V 47K
300V 75K

NOTrES

(1) The tube socket is oriented with (2) From +30' C. to +700 C., no (3) Recommend highest voltage
respect to the viewing position signihicant change in cathode available be selected with cor-
so that A - A', intersecting the urn cus r +0C epdi eis sst.
center of Pins 1 and 8 is verti- cretocr.Fo 3'C epnigsre eitr
cal with Pin 8 on top. This to --63' C. an increase in cath-
orients the numerals in the cor- ode (Up to 50%0) may be
rect vertical position. The num- expected.
bers are viewed through the top
of the tube.

Reg. Trade Mark.
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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164MAX 

H19gMAX~ 

( 

! 
o 

33
MI
N 

TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pulse Duration (mS) 
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76 sAX —= 

326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pulse Duration (mS) 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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L6 MAX 

F19¢MAX~ 

Pulse Duration (mS) 
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326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pulse Duration (mS) 
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326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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F19¢MAX~ 

Pulse Duration (mS) 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 



360 
hay “} 

8., 53¢ 3.24 ! 3.2¢ % 

154 **‘_‘T 

MR | NSael £= ] 
-6 

o it 124,58 
! il 33 - 

J e 4 R3TT 
4 : T N 

| + ! _fi_:“!"—m 

i i e B 
I 

N L 

TSM-11P TSM-13P TSR-11P TSB-13P 
cDh 13 CD 28 CD 25, CD 43 CD 24 

e A GR211 S 

o 7 Ve \. 424 
< AN : 

& SN 
& 3 u_f - 8 

N¢‘> é S W Cpil 10,&. s = 

—20.09 —2 _—-I 
L_—gg 8¢— 3.2¢ —37 ;}H 
20 - gs 2 

520 P L | n - T 
T H T1 R 
R | = ] i L AR 

T [v [ ol | 
90— ° - 3 

TSB-14P TSB-12P 

CD11, GR-211 CD12.CD27 . GrR-414 GR-311 GR-116D 
GR-116P 

CcD 66 GR-111 

CD 66p GR-111p 

4 DISTRIBUTED BY: 

Rooay OKAYA ELECTRIC INDUSTRIES €O., LTD. 
N’ 1—8—3, SHIBUYA, SHIBUYA-KU, TOKYO 150, JAPAN 

CAT.NO ED4907-AA- |



68/9S¥ECl ~xX—+ Hd D % 0684L9SVECLOA AN D 

ECLOA A DN 06849S¥E€CL ~ X —+ Hd D % 068/49S 

dD % 0684L9SVECLOA AN DN 06849GvECL ~ X —+ 

68/9GVECL - X—+ Hd D % 068L9SvECLTA AN O 

ECLOA AA DA 068495vECL ~X—+ Hd D % 068/L9S 

dJ % 068L9SVECLOAN AX DN 068L9GYECL ~ X —+ 

6849SYVECL ~X—+ Hd D % 068L9SVYECLTA AX DX 

CLOA AN DN 068495vECL ~X—+ Hd D % 068/96 

dJ % 068/L9SVECLOA AADN 068L95¥VECL ~ X — + 

68/9GVECL X —+ Hd D % 06849SVECL A AN O 

CCLOA AN DA 068495vECL ~ X —+ Hd 3, % 068496 

dJ % 068L9SVECLOA AN OA 068L9GVECL X —+ 

68/9GvECL ~X—+ Hd D % 06849S¥E€CL A AN D 

€CL OA AN DX 06849SVETL ~ X —+ Hd D % 06895 

Id D 7% 0684L9SVECLOA AN DN 068/49GvECL ~ X —+ 

16829SVETL+X—+ Hd D % 068L9SVETLBA AN DY 

€L A DN 06849SVETL + x—+ Hd D % 068496 

d D % 068/9SVETLBN AX DM 068/9SVETL ~ X — + 

JE€NJ. ¥OLVIIAN] 
/7 N 
NYaoy 
\_/



I 
GR-116D 
GR-116P MG-17G MG-137 MG-157 

CD11 

CDh27 

GR-211 

GR-311



REFERENCE NUMBER CD25 

e 

CD43 GR-110 GR-116D CD66 

Ovutline Drawing 308MAX —e 

S 

45
.5
MA
X 
—
—
=
 

p
e
—
—
2
9
1
3
—
=
f
 

25
 

35
 

—
—
6
0
t
3
—
 

r—22MAX — 

al
 

I
 

. 
:
—
"
1
 

L
—
—
«
S
O
M
A
X
 

54
- 

ba—T72 ¢ MAX — 

12
 

TM
AX

 

[—ZO,SMAX = 
10.5MAX 

| 

Shas 

|
9
5
 

1
1
8
1
1
 

13.54MAX 

L6 MAX 

F19¢MAX~ 

Pulse Duration (mS) 
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326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 



REFERENCE NUMBER 
(7 Segment) 

13.08MAX 

10. SMAX,, 

A T TT T 2 

. Y AEE z i Ovutline Drawing T |5 
if__ 9x | 

1 I 

» Iuflmmm » 
15¢ 056 L 

0.4 2 /m]m’[m z ufl”fl”fl'fl' z 
D 0.4¢ i 

Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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F19¢MAX~ 

Pulse Duration (mS) 

i g | 
& = : & 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 



GR-311 GR-11p CD66P 

|- 724X~ 

o & 
g a2 

SE 
N 

TINEIT 
Fa—76 SMAX ~» 

e 304 MAX > 

- —~ 

T
I
M
A
X
 

f
o
—
—
3
5
—
—
n
d
 

34
 

1.
5-

w 

fe
——

—6
31

3 

32MAX 

bs_usm_AXa 

11
25
45
 

—I
14
5M
AX
 

o 

554MAX —a] 

0.54MAX 1354 MAX 

AT 
it & L 3 l 

1»5¢i 1 ! 127¢ z[' 

| — e 

164MAX 

H19gMAX~ 

( 

! 
o 

33
MI
N 

TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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TECHNICAL INFORMATION 

Printed in 
U.5.A, 

The CK6476 is a cold cathode gas- filled 4KC medium speed bidirectional ting stepping decode 

counter wbe. This type features direct visual neon glow readout or electrical readout in the form 

of a witage from aiy of the cathode leads. HNegligible power dissipafion, shott resolution time, 

simple low cost circuitry , and no moving parls make this a very relioble counter device, Some 

of the mony uses for this type include counting, timing, sompling, frequency dividing coding 

matrixing, telemetering, and controlling. 

MECHANICAL DATA 

ENVELOPE: T-11 Gilass 

BASE: Modified Duo—Decal 

TERMINAL CONNECTIONS: 

Pin 1: Cathode #10 Pin 8: Cathode #3 
Pin 2; Cathode #9 Pin 9; Cathode ¥2 
Pin 3: Cathode #¥38 Pin 10: Cathode #1 
Pin 4; Cathode #7 Pin 11;: Guide 2 
Pin §: Cathode # Pin 12: Guide 1 
Pin 6: Cathode #5 Pin 13: Anode 
Pin 7: Cathade #4 

MOUNTING POSITION : Any (Visua Readout From Top Of Tube) 

ZERQ POSITION: Cathode #10 (Aligned with Pin Number 12+ 10%) 

ELECTRICAL DATA (Note 1) 

RATINGS — ABSOLUTE MAXIMUM VALUES 

Total Anode Current 0.5 
Yoltage Between Electrodes { Excluding Anode) 140 
Supply Valtage { Anode 10 Cathode) 350 
Input Frequency 5000 

CHARACTERISTICS AND TYPICAL OPERATION : 

DC Supply Valtage 425 
Anode Resistor 0.82 
Nominal Tube Drop 195 
Cathode Resistor 100 
Qutput Voltoge [ Across Cathode Resistor) 30 

(I bl 
I [ 

Guide 1 S 
i Y 

| 
| 120 - 180 ¥ 

Guidea 2 — 

120~ 180 ¥ 

Me 
volts 
volts min. 
s 

volts 
megohms 
volts 
K ohms 
volts 

| 

| 

T 

} 

i 

— }'-— 
10uSec  10puSec FIGURE 1 
Min. Min. 

Tentative Data 

INDUSTRIAL COMPONENTS DIVISION 

17157607 

‘55 CHAFEL ST.. NEWTON 58, MASS. 

DECADE COUNTER 

TYPE 

CK6476 

" o~ 1.41 075%™ 

Medium Spoed Tubes 3040 uSec 

Minimum Pulss Widths 

Poge 1 of 3



TYPE CK6476 

DECADE COUNTER 

APPLICATION NOTES 

CONSTRUCTION 

The Raytheon decade counter tube consists of thirty (30) thin rod shaped cath- 

odes surrounding a circular anode, all of which are set in a glass envelope em- 

ploying rare gases at low pressure., The thirty (30) cathodes are identical in 

construction and are radially spaced concentric to the anode. The cathodes are 

connected in groups of threes; main cathode, guide 1 cathode and guide 2 

cathode, The guide 1's are connected together internally and are brought out 

to one of the base pins. The guide 2's are similarly connected and brought out 

to another base pin. The main cathodes may be brought out individually or con- 

nected in groups depending on the tube type. Conduction cccurs between the 

anode and the most negative cathode pin causing an orange colored glow at the 

tip of that cathode. This glow can be viewed from the top of the tube or may 

be read as a voltage developed across a cathode resistor. 

OPERATION 

In operation the main cathodes are at a more negative potential than the guide 

pins. When a negative input pulse (more negative than the cathode) is applied 

to guide 1 the glow is transferred from the initial cathode (Ko) to guide 1. 

A similar pulse applied to guide 2 transfers the pulse to guide 2. When the 

potential of guide 2 returns to a value more positive than the main cathodes 

the glow transfers to the next closest main cathode. In order to insure re- 

liable operation the phase relationship between pulses should be such that the 

pulse to guide 2 should overlap the pulse to guide 1. This overlap should have 

a minimum value of 10 microseconds for medium speed tubes and 2 microseconds 

for high speed tubes. Typical wave shapes are shown in figure 1 for a medium 

speed tube. 

RESETT ING 

Usually the counting in a decade counter tube starts from a particular initial 

main cathode, and after the completion of a count it is desired to return the 

glow to the initial cathode, This may be accomplished two ways, (1) by opening 

the negative connection to all main cathodes and guides except the zero cathode, 

or (2) by pulsing the zero cathode 120-1#0 volts negative. Either method 

should cause the zero cathode to become 120 to 180 volts negative with respect 

to all other cathodes. 1t may become necessary in certain applications to 

reset the glow at such a speed so as not to lose count, Therefore, it is 

recommended that the reset pulse width be the same as the count signal pulse 

width received from the drivers. 

INDUSTRIAL COMPONENTS DIVISION 

17157 601 55 CHAPEL ST.. NEWTON 58, MASS, Page 2 of 3



TYPE CKé476 

DECADE COUNTER 

bt 

APPLICATION NOTES ( Cont'd) 

RESETTING (Cont'd) 

When several tubes are used in cascade the reset for the first tube should 

be such that it is made to the zero cathode. The succeeding tubes should 

be set for the number 9 cathedes in order to account for the pulse passed 

to these tubes when the preceeding tubes are reset., This procedure will 

position the glew at all zero cathodes when the reset is complete. 

DRIVE CIRCUITS 

The circuit shown in figure 2 is that of a typical 0-4 KC medium speed drive 

circuit, The RC integrator network causes a delayed pulse to guide 2 and 

allows the initial pulse to be applied directly to guide 1. This allows 

a single negative pulse to step the glow instead of incurring the expense of 

generating two separate pulses, When the glow steps to the zero cathode 

(Ko) an output pulse in the form of a negative voltage is developed across 

the 100K cathode resistor. This pulse may then be used as the input pulse 

to a succeeding drive circuit. The order 1in which guide 1 and guide 2 

receive the input pulses derermines the direction of rotation of the neon 

glow., 

470 puf 

E—— ——AN———0 
]—'l 820K 1425y 

6802 
220K 6476 

NN\~8—c Gy 

6951 
120K 

100 pptf 100 K 

" T Resst 

< -150v 

o -155v 

e INDUSTRIAL COMPONENTS DIVISION 

CHAPEL ST.. NEWTON 58, MASS, 
171576071 55 CH Poge 3 of 3
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TECHNICAL INFORMATION 

. 
AC A 

DECADE COUNTER 

TYPE 

The 6802 is a cold cathode gas—filled 4KC medium speed bi—directional ring stepping decade 

counter tube, This type features direct visual neon glow readout on any of the ten radially spaced 

cathodes or electrical output in the form of a wltage from cathode numbers 0, 5 8, and 9. Neg— 

ligible power dissipation, short resolution time, simple low cost cirecvitry, and no moving parts 

make this o very relicble counter device. Some of the many uses for this type include; counting, 

timing, sampling, frequency dividing, coding, matrixing, telemetering and controlling. 

MECHANICAL DATA 

ENVELOPE: T-9 Glass 

BASE : Intermediate Shell Octd 8—Pin 

TERMINAL CONNECTIONS: 

Pin 1 Common Cathodes Pin 5 Guide 2 
Pin 2 Cathode #5 Pin 6 Cathode #9 
Pin 3 Cuide } Pin 7 Cathode #0 
Pin 4 Anode Pin 8 Cathode #3 

MOUNTING POSITION: Any { Visual Readout From Top Of Tube) 

ZERO POSITION: Cathide #0 ( Aligned With Pin #6 + 10°) 

ELECTRICAL DATA (Note 1) 

RATINGS-ABSOLUTE MAXIMUM VALUES: 

Total Anode Current 0.5 
Voltage Between Electrodes ( Exduding Anode ) 140 
Supply Voltage ( Anode to Cathode) 350 
Input Frequency 5000 

CHARACTERISTICS AND TYPICAL OPERATION : 

DC Supply Vol tage 425 
Anode Resistor 0.82 
Nominal Tube Drop 195 
Cathode Resistor 100 
Output Voltage ( Across Cathode Resistor) 30 

I fo 
) | | 

Guide 1 A — 

| 
| 120180V 

Guide 2 Minimum Pulse Widths 

Ma 
volts 
volts min. 
cps 

vol ts 
megohms 
wlts 
K ohms 
vol ts 

Medium Speed Tubes 30-40uSec 

[ 
| [ 120180V 

| ! : 
R 
T — 
Lo | — 

10uSec  10puSec FIGURE 1 
Min. Min, 

Tentative Data i 

Printed in INDUSTRIAL COMPONENTS DIVISION 
U.S.A. 
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TYPE CK6802 

DECADE COUNTER 

APPLICATIONS NOTES 

CONSTRUCTION 

The Raytheon decade counter tube consists of thirty (30) thin rod shaped cathodes 

surrounding a circular anode, all of which are set in a glass envelope employing 

rare gases at low pressure. The thirty (30) cathodes are identical in con- 

struction and are radially spaced concentric to the anode. The cathodes are 

connected in groups of threes; main cathode, guide 1 cathode and guide 2 cathode. 

The guide 1's are connected together internally and are brought out to one of the 

base pins., The guide 2's are similarly connected and brought out to another base 

pin., The main cathodes may be brought out individually or connected in groups 

depending on the tube type. Conduction occurs between the anode and the most 

negative cathode pin causing an orange colored glow at the tip of that cathode. 

This glow can be viewed from the top of the tube or may be read as a voltage 

developed across a cathode resistor. 

OPERAT ION 

In operation the main cathodes are at a more negative potential than the guide 

pins. When a negative input pulse (more negative than the cathode) is applied to 

guide 1 the glow is transferred from the initial cathode (KO) to guide 1. A 

similar pulse applied to guide 2 transfers the pulse to guide 2. When the pot- 

ential of guide 2 returns to a value more positive than the main cathodes the glow 

transfers to the next closest main cathode. 1In order to insure reliable op- 

eration the phase relationship between pulses should be such that the pulse to 

guide 2 should overlap the pulse to guide 1. This overlap should have a 

minimum value of 10 microseconds for medium speed tubes and 2 microseconds for 

high speed tubes. Typical wave shapes are shown in figure 1 for a medium speed 

tube. 

RESETTING 

Usually the counting in a decade counter tube starts from a particular initial 

main cathode, and after the completion of a count it is desired to return the glow 

to the initial cathode. This may be accomplished two ways, (1) by opening the 

negative connection to all main cathodes and guides except the zero cathode, 

or (2) by pulsing the zero cathode 120-180 volts negative. Either method should 

cause the zero cathode to become 120 to 1¢0 volts negative with respect to all 

other cathodes. It may become necessary in certain applications to reset the glow 

at such a speed so as not to lose count. Therefore, it is recommended that the 

reset pulse width be the same as the count signal pulse width received from the 

drivers, When several tubes are used in cascade the reset for the first tube 

should be such that it is made to the zero cathode. 

INDUSTRIAL COMPONENTS DIVISION 

55 CHAPEL ST.. NEWTON 58, MASS. 

1715760/ Page 2 of 3



TYPE CKé6802 

DECADE COUNTER 

APPLICATION NOTES ( Cont'd) 

RESETTING (Cont'd) 

The succeeding tubes should be set for the number 9 cathodes in order to 
account for the pulse passed to these tubes when the preceeding tubes 

are reset., This procedure will position the glow at all zero cathodes when 
the reset is complete, 

DRIVE CIRCUITS 

The circuit shown in figure 2 is that of a typical 0-4KC medium speed drive 
circuit. The RC integrator network causes a delayed pulse to guide 2 and 
allows the initial pulse to be applied directly to guide 1, This allows 
a single negative pulse to step the glow instead of incurring the expense 
of generating two separate pulses. When the glow steps to the zero cathode 

(Ko) an output pulse in the form of a negative voltage is developed across 
the 100K cathode resistor. This pulse may then be used as the input 

pulse to a succeeding drive circuit. The order in which guide 1 and 
guide 2 receive the input pulses determines the direction of rotation of 

the neon glow. 

470 puf 

| 820K +425V 

6802 
220K 6476 

A \V\~8—0 Gy 

6951 
120K 

0.1 uf ——t— LANN9—O — K‘ ——— K° g ¢, 

e
 

H
 

" [_.l Reset 

-0 ~150v 

-0 =155v 

rinted in INDUSTRIAL COMPONENTS DIVISION U.S.A, 
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TECHNICAL 

INFORMATION 

SERVICE 

- T echnical 

Inforrnmation 

------------ 

The CK690% is a cold cathode gas-filled 100 KC high speed bi-directional ring stepping decade 

counter tube. This type features direct visual neon glow readout on any of the ten radially spaced 

cathodes or electrical ouiput in the form of a voltage from cathede numbers 0, 5, B, and 9. Neg- 

ligible power dissipation, short resolution time, simple low cost circuitry, and no moving parts 

make this a very reliable counter device. Some of the many uses for this type include; counting, 

timing, sampling, frequency dividing, coding, matrixing, telemetering, and controlling. 

ELECTRICAL DATA 

RATINGS—ABSOLUTE MAXIMUM VALUES: 

Total Anode Currant 

Voltage Between Electrodes (Excluding Anode) 

Supply Voltage (Anode to Cathode) 

Input Frequency 

CHARACTERISTICS AND TYPICAL OPERATION: 

DC Supply Voltage 

Ancde Resistor 

Mominal Tube Drop 

Cathode Resistor 

Output Voltage (Across Cathode Resistor) 

1.2 

140 

400 

100,000 

volts 

volts 

cps 

450 volts 

0.27 

235 

24 Kohms 

megahms 

volts 

15 volts 

RAYTHEON COMPANY - 55 Chapel Street - Newton 58, Massachusetts 
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CK6909 

DECADE COUNTER 

MECHANICAL DATA 

ENVELOPE ......... T~% Glass 

BASE......... tatermediate Shell 
Octal B~Pin 

MOUNTING POSITION, ... .. Any 
{V¥isual Readout from 

Top of Tube) 

ZERO POSITION, ..... Cothode #0 
(Aligned With Pin 

#E10Y) 

PHYSICAL DIMENSIONS 
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TERMINAL CONNECTIONS: 

Pin 1 

Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 

Pin 8 

Common Cathodes 

Cathode #5 

Guide 1 

Anode 

Guide 2 

Cathade #9 

Cathode #0 

Cathode #8 

6/15/60



CK6909 
DECADE COUNTER 

...................................................................................................................................... 

APPLICATION NOTES 

CONSTRUCTION 

The Raytheon decade counter tube consists of thirty (30) thin rod shaped cathodes 

surrounding a circular ancde, all of which are set in a glass envelope employing 

rare gases al low pressure. The thirty (30) cathodes are identical in con- 

struction and are radially spaced concentric to the anode, The cathodes are 

connected in groups of threes; main cathode, guide 1 cathode and guide 2 cathode. 

The guide 1's are connected together internally and are brought out to one of the 

bagse pins, The guide 2's are similarly connected and brought out to another base 

pin. The main cathodes may be brought out individually or connected in groups 

depending on the tube type. Conduction occurs between the anode and the most 

negative cathode pin causing an orange colored glow at the tip of that cathode, 

This glow can be viewed from the top of the tube or may be read as a voltage 

developed across a cathode resistor. 

OPERAT ION 

In operation the mair cathodes are at a more negative potential than the guide 

pins. When a negative input pulse (more negative than the cathode) is applied to 

guide 1 the glow is transferred from the initial cathode (K0O) to guide 1. A 

similar pulse applied to guide 2 transfers the pulse to guide 2. When the pot- 

ential of guide 2 returns to a value more positive than the main cathodes the glow 

transfers to the next closest main cathode, In order to insure reliable op- 

eration the phase relationship between pulses should be such that the pulse to 

guide 2 should overlap the pulse to guide 1. This overlap should have a 

minimum value of 10 microseconds for medium speed tubes and 2 microseconds for 

high speed tubes, Typical wave shapes are shown in figure 1 for a high speed 

tube. 

RESETTING 

Usually the counting in a decade counter tube starts from a particular initial 

main cathode, and after the completion of a count it is desired to return the glow 

to the initial cathode. This may be accomplished two ways, (1) by opening the 

negative connection to all main cathodes and guides except the zero cathode, 

or (2) by pulsing the zero cathode 120-120 volts negative, Either method should 

cause the zero cathode to become 120 to 1#0 volts negative with respect to all 

other cathodes, It may become necessary in certain applications to reset the glow 

at such a speed so as not to lose count, Therefore, it is recommended that the 

reset pulse width be the same as the count signal pulse width received from the 

drivers, When several tubes are used in cascade the reset for the first tube 

should be such that it is made to the zero cathode, 

Page 2 6/15/60 : RAYTHEON COMPANY * 55 Chapel Street - Newton 58, Massachusetts



CK6909 
DECADE COUNTER 

..................................................................................................................................... 

APPLICATION NOTES (Cont’d.) 

RESETTING (Cont'd) 

The succeeding tubes should be set for the number 9 cathodes in order to 

account for the pulse passed to these tubes when the preceeding tubes 

are reset, This procedure will position the glow at all zero cathodes when 

the reset is complete, 

DRIVE CIRCUITS 

The circuit shown in figure 2 is that of a typical 0-30 KC medium speed drive 

circuit, The RC integrator network causes a delayed pulse to guide 2 and 

allows the initial pulse to be applied directly to guide 1, This allows 

a single negative pulse to step the glow instead of incurring the expense 

of generating two separate pulses. When the glow steps to the zero cathode 

{Ko) arn output pulse in the form of a negative voltage ie developed across 

the 100K cathode resistor. This pulae may then be used as the input 

pulse to a succeeding drive circuit. The order in which guide 1 and 

gulde 2 recelve the input pulses determines the direction of rotation of 

the neon glow. 

Figure 3 is that of a typical 0-100 Kc¢ high speed drive circuit. The 

gsinewave input is fed directly to one side of the 5814 amplifier tube 

and hence to the lst guide electrode., The other guide electrode is 

fed from the same input waveform but it 1s first passed through a 

phase changing network. This is an active filter using one section 

of another 5814.o The tube provides a 180° phase shift which is 

increased to 270 by the small 10 uuf capacity. This waveform then 

mixes with the signal input to provide a resultant sinewave of the 

same fundamental frequency as the input but with a phase lag. This 

lag is sufficient to permit consistent operation of the counter tube, 

...................................................................................................................................... 
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CK6909 
: DECADE COUNTER 

FIGURE 1 

t 1 
| | (] 

Guide 1 ' ! — 

: ! ' |hao-1eo v 
! ! High Speed Tubes 

: | _:_l_ 4 ffiecp}\:ienim\?me 
Guide 2 | ) Pulse Widths 

I A | 120—180V (measured at half 
| | voltage points) 

1 1 
T 
1| P! 
- o e 

2pSec. 2 (Sec. 
Min. Min, 

FIGURE 2 

0-30 K¢ Typical Drive Circuit: 70K * 

+450v 

{6909, 6910) 

In Output 

=150+ 

—158+ 

* Locate anode resistor within "' of anode pin. 

FIGURE 3 

0-100 Kc Typical Drive Circuit: n 
270K t25V 

525V 

50K 

{6909,6910) 

o 

Outputs - - 24 K each 

o +100V 
17V 

56K _I Reset 
9 

|npu1§ 75K 

* Locate anode resistor within ' of anode pin. 
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INFORMATION Inforrmation DECADE COUNTER 
SERVICE : 

------- M AR N N N N L L L L T TS 

o L : EMVELOPE:,,....... T-11 Glass 
The CK&E%I0 is a cold cathede gas—filled 100 KC high speed bidirectional ring stepping decade . 

counter tube. This type features direct visual neen glow readout or electrical readout in the form : BASE:......... Medified Duo—Decal 

of @ voltage from any of the cathode Jeads. Negligible power dissipation, short resolution time, . MOUNTING POSITION, ....... Any 

simple low cost circuitry, and no moving parts make this a very reliable counter device. Some of { Visual Readout From Top Of Tube) 

the many uses for this type include counting, timing, sempling, fregquency dividing, coding, matrix— 
ZERC POSITION. .. ,. Cathode #10 

ing, telemetering, and controiling, t Aligned with Pin Number 12+10%) 

ELECTRICAL DATA 
PHYSICAL DIMENSIONS 

RATINGS—ABSOLUTE MAXIMUM VALUES: 
M | 

nil |.4|0m—"ul_ 

Totel Anode Current 1.2 Ma E (--\ 

Voltoge Between Electrodes (Excluding Anode) 140 volts E 

Supply Voltage (Anode to Cathode) 400 volts : 

Input Frequency 100,000 cps E 

CHARACTERISTICS AND TYPICAL OPERATION: : 

DC Supply Vaoltage 450 volts E 

Anode Resistor 0.27 megohms . 

Nominal Tube Drop 235 volts ' 

Cathode Resistor 24 K ohms : 

Qutput Vuoitage (Across Cathode Resistor) 15 volts . 

: TERMINAL COMMECTIONS: 
: Pin1 Cathode #10 Pin 8 Cathode #3 

: Pin2 Cathode # Pin 9 Cathode #2 

E Pin 3 Cathode # Pin 10 Cathode #1 

: Pind Cathode # Pin 1} Guide 2 
. Pin5 Cathode # Pin 12Guide 1 

i Piné Cathode ¥5 Pin 13 Anode 

. Pin7 Cathode # 

RAYTHEON COMPANY - 655 Chapel Street ' Newton 58, Massachusetts 6/15/60 Page 1
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CK6910 
DECADE COUNTER 

APPLICATION NOTES 

CONSTRUCT ION 

The Raytheon decade counter tube consists of thirty (30) thin rod shaped cath- 

odes surrounding a circular anode, all of which are set in a glass envelope em- 

ploying rare gases at low pressure. The thirty (30) cathodes are identical in 

construction and are radially spaced concentric to the anode. The cathodes are 

connected in groups of threes; main cathode, guide 1 cathode and guide 2 

cathode, The guide 1's are connected together internally and are brought out 

to one of the base pins. The guide 2's are similarly ceonnected and brought out 

to another base pin. The main cathodes may be brought out individually or con- 

nected in groups depending on the tube type. Conduction occurs between the 

anode and the most negative cathode pin causing an orange colored glow at the 

tip of that cathode, This glow can be viewed from the top of the tube or may 

be read as a voltage developed across a cathode resistor, 

OPERATION 

In operation the main cathodes are at a more negative potential than the guide 

pins, When a negative input pulse (more negative than the cathode) is applied 

to guide 1 the glow is transferred from the initial cathode {Ko) to guide 1. 

A similar pulse applied to guide 2 transfers the pulse to guide 2, When the 

potential of guide 2 returns to a value more positive than the main cathodes 

the glow transfers to the next closest main cathode. In order to insure re- 

liabhle operation the phase relationship between pulses should be such that the 

pulse to guide 2 should overlap the pulse to guide 1. This overlap should have 

a minimum value of 10 microseconds for medium speed tubes and 2 microseconds 

for high speed tubes. Typical wave shapes are shown in figure 1 for a high 

speed tube. 

RESETT ING 

Usually the counting in a decade counter tube starts from a particular initial 

main cathode, and after the completion of a count it is desired to return the 

glow to the initial cathode. This may be accomplished two ways, (1) by opening 

the negative connection to all main catheodes and guides except the zero cathode, 

or {2) by pulsing the zero cathode 120-170 volts negative. Either method 

should c~"'ge the zero cathode to become 120 to 180 volts negative with respect 

to all other cathodes., It may become necessary in certain applications to 

reset the glow at such a speed so as not to lose count, Therefore, it is 

recommended that the reset pulse width be the same as the count signal pulse 

width received from the drivers, 

.................................................................................................................................. 
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CK6910 
DECADE COUNTER 

...................................................................................................................................... 

APPLICATION NOTES (Cont'd.) 

RESETTING (Cont'd) 

When several tubes are used in cascade the reset for the first tube should 

be such that it is made to the zero cathode., The succeeding tubes should 

he set for the number 9 cathodes in order te account for the pulse passed 

to these tubes when the preceeding tuhes are reset. This procedure will 

position the glow at all zero cathodes when the reset is complete, 

DRIVE CIRCUITS 

The circuit shown in figure 2 is that of a typical 0-30 KC medium speed drive 

circuit., The RC integrator network causes a delayed pulse to guide 2 and 

allows the initial pulse to be applied directly to guide 1, This allows 

a single negative pulse to step the glow instead of lncurring the expense of 

generating two separate pulses. When the glow steps to the zeroc cathode 

(Ko) an cutput pulse in the form of a negative veltage is developed across 

the 100K cathode resistor. This pulse may then be used as the input pulse 

tc a succeeding drive circuit, The order in which guide 1 and guide 2 

receive the input pulses determines the direction of rotatlion of the neon 

glow, 

Figure 3 is that of a typical 0-100 K¢ high speed drive circuit. The 

sinewave input is fed directly to one side of the 5814 amplifier tube 

and hence to the 1st guide electrode. The other guide electrode is 

fed from the same input waveform but it is first passed through a 

phase changing network. This is an active filter using one sectiom 

of another 5814, [The tube provides a 180° phase shift which is in- 

creased to 2700 by the small 10 uuf capacity. This waveform then 

mixes with the signal input to provide a resultant sinewave of the 

same Tundamental frequency as the input but with a phase lag, This 

lag is sufficient to permit consistent operation of the counter tube. 

................................................................................................................................... 
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CK6910 

DECADE COUNTER 

FIGURE 1 

[ 1 
I | [ 

Guide 1 1 f — 

'I " : 120-120 V 
High Speed Tubes 
4 pSec Minimum 

Guide 2 Pulse Widths 

120~180Y [mecsured at half 
i voltage paints) 

FIGURE 2 

(0-30 Kc Typicol Drive Circui: 0K * 

+450 v 

(6507, 6910) 

In Output 

7K —I Reset 

+ |50y 

~158v 

* Locate anode resistor within 1*" of anede pin. 

FIGURE 3 

0-100 Kc Typical Drive Circuit: 270 K * +95Y 

n—s D28 Y 

50K 

(6909,6910) 

p— 

Outputs --24 K each 

+100V 
. T7Y 

Sine 10V 
geut to L 

- 
e —.| Reset 

I 
Inpm% 75K | 

* Locate anode resistor within Y27 of enode pin. 
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Printed in 

............... 

TECHNICAL 

INFORMATION 

SERVICE 

telemetering, ond contralling, 

ELECTRICAL DATA 

RATING5—-ABSOLUTE MAXIMUM VALUES: 

Total Anode Current Maximum 

Total Anode Current Minimum 

Yoltage Between Electrodes (Excluding Anode} 

Supply Valtage {Anade to Cathode)=Minimum 

Minimum Transfer Voltage 

Input Frequency 

CHARACTERISTICS AND TYPICAL OPERATION: 

DC Supply Voltage 

Anode Resistor 

Nominal Tuke Drop 

Guide Bigs-Minimum 

Cathode Resistor 

Output Voltoge (Across Cathode Resistor) 

Double Pulse Drive Amplitude—Minimum 

Double Pulse Drive Duration—Minimum 

Double Pylse Drive Overlap 

Reset Pulse Width—Minimum 

Forced Reset Pulse Amplitude=Minimum 

RAVTHEON]  Technical 
Information | 

0.60 

0.30 

200 

350 

35 

5000 

425 

0.68 

190 

35 

100 

30 

60 

10 

50 

-120 

.......................... 

The CK7978 is o cold cathode gas-filled 5 KC medium speed bi-directional ring stepping decade 

counter tube. This type features direct visual neon glow readout or electrical readout in the form ' 

of a voltage from any of the cathode leads, Megligible power dissipation, short resolution time, . 

simple low cost circuitty, and no moving parts make this a very reliable counter device, Some of : 

the many uses for this type include counting, timing, sampling, frequency dividing, ¢oding, matrixing, . 

Ma 

Ma 

volts . 

wolts 

valts 

cps . 

volts 

megohms 

volts 

volts 

K ohms 

volts 

volts 

TETY-N 

[eec, 

iLsec. . 

valts 

RAYTHEON COMPANY - 55 Chapel Street - Newton 58, Massachusetts 

CK7978 

ENVELOPE........... T~9 Glass 

BASE ... ioiiiiiinit 13 Pin 

MOUNTING POSITION........ Any 

{Visual Readout From top 

of Tube} 

ZERO POSITION ........ Cathode 

#0 (Aligned with Pin 

Number 8 2107 

PHYSICAL DIMENSIONS 

lle" 
MAX. ™ 

N 

J
E
S
S
—
 

2
.
0
6
2
5
M
A
X
,
 

1.
93
75
 M

IN
. 

TERMINAL CONNECTIONS 

Pin 

Pin 

Pin 
Pin 

Pin 

Pin 

Pin 

Anode 

Cathode #5 

Cathede #4 

Guide #2 
Cothade #3 

Cathode #2 
Cathode #1 

Pin Cathaode #0 

Pin ¢ Cathode # 
Pin 10 Guide #1 
Pin 11 Cathode #8 

Pin 12 Cathode #7 

Pin 13 Cathede #6 

Q
0
 
~
 
C
h
 
n
 
B
 
L
)
 
R
N
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Bi-directional 10-way Computing 
Tube with Intermediate Outputs G?J?L&P 

Limit Ratings 

Maximum counting rate: sine wave and rect- 
angular pulses 4,000 p.p.s. 

Maximum total anode current 550 A 
Minimum total anode current 250 pA 
Minimum anode supply voltage 

(normal room illumination) 350V 
Maximum potential difference between guides and 
cathodes 140 V 

Maximum output cathode load 150 k2 

Characteristics 

Running voltage at 300 pA 191 V approx. 

Recommended Operating Conditions 

*Anode current 310 pA 4 209, 
**Guide bias +20V +40V 

Bias on output cathode resistor —20V Zero 
Resultant pulse 40V 40V 
Forced resetting pulse —120 V 
Double pulse drive-amplitude —80V L 10V 
Double pulse drive-durations 60 uS 
Integrated pulse drive-amplitude —145V 1+ 15V 
Integrated pulse drive-duration 80 pS 
Sine wave drive-amplitude 40—70 V r.m.s. 
* The required anode current may be obtained from a 475 V supply 
via a 820 kQ resistor. 

** This does not apply in the case of the sine wave drive. 
The following table shows the number of input pulses for which outputs may 

be obtained for both directions of drive and with each cathode used as the zero 
electrode. 

Number of pulses to give output from :— 

A 8 C D 

Clockwise, A zero 

Anti-clockwise, A zero 
Clockwise, B zero 
Anti-clockwise, B zero 
Clockwise, C zero 
Anti-clockwise, C zero 
Clockwise, D zero 
Anti-clockwise, D zero P

O
 

O
O
 

N
M
U
N
W
S
N
O
O
\
O
=
 

N
O
O
O
S
N
W
O
 
N
 

o
M
M
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GC10/4B 
(CV.1739) 

Bi-directional 10-way Computing 
Tube with Intermediate Outputs 

Mechanical Data 
Mounting position 

Alignment 

Weight 

Escutcheons 

Base 

Base Connections 
(underside view) 

8 | 

o © 

(oY © [s) 
6\ oo /3 

th
 

Pin Common cathodes 
Cathode “D " 
1st Guides 
Anode 
2nd Guides 

Cathode “A" 
Cathode “B ™ 
Cathode “C ™" W

N
O
I
N
 
W
b
l
 
=
 

Any. 

For visual indication the tube is 

viewed through the dome of the 

bulb. 

Cathode “ B " is aligned with pin 
No. 6 to an accuracy of + 12°, 

43 g (nominal). 

N.78211 Bakelite, or 

N.79368 Brass. 

[en
 o
 

T 

DK-2-1 

1.O. 

29:-5mm 
M L MAY ] 

1T 

8515 5mm 
! 335° 
' 

o 7292 4nm 
:53 285" 

] U 14:75mm 

|4 

» 

AB 

PPe ? ? 

6t 7| 

ISSUE 2



Bi-directional 10-way 
Selector Tube G(sc;lg?.[z:sl)s 

Limit Ratings 

Maximum counting rate: sine wave and rect- 

angular pulses 4,000 p.p.s. 
Maximum total anode current 550 pA 

Minimum total anode current 250 pA 
Minimum anode supply voltage 
(normal room illumination) 400 V 

Maximum potential a.. “rence between cathodes 

and guides 140 V 

Maximum output cathode load 150 kQ2 

Maximum output available at 4 kc/s with a 150 k2 
cathode load resistor 35V 

Characteristics 

Running voltage at 325 pA 192 V approx. 

Recommended Operating Conditions 

*Anode current 325 pA £+ 209, 

**QGuide bias +36V 

Forced resetting pulse —120V 
Double pulse drive-amplitude —80V L+10V 

Double pulse drive-durations 60 pS 

Integrated pulse drive-amplitude —145V £ 15V 
integrated pulse drive-duration 80 usS 

Sine wave drive-amplitude 40—70 V r.m.s. 

* The required anode current may be obtained from a 475 V supply 

via a 680 k{2 resistor. 

** This does not apply in the case of the sine wave drive. 

ISSUE 2 DK-11-1 



GS10C/S Bi-directional 10-way 
(CV.2325) Selector Tube 

Mechanical Data 

Mounting position Any. 
For visual indication the tube is 
viewed through the dome of the 
bulb. 

Alignment Cathode No. 1 is aligned with pin 
No. 11 to an accuracy of 4 12°. 

Weight 53 g. (nominal). 

Escutcheon N.80977 

Base Duodecal with bottom cap. 

3 o8 
4 w 7 
5 w 6 
6 w 9 
7 w 4 ] Ili: :i::i" 

10 1 i 
11 2nd Guides 
12 1st Guides 
B.C. Anode 

IR - 
l BC . ___“f" 

( 1 2lee = J 
£ 
7929 Q ? P?9Q9 
o 
|098765432I 

DK-11-1 ISSUE 2 



Scale-of-ten Counter Tube GC10D 
For Single-pulse Operation (CV.5143) 

Limit Ratings 

Maximum counting rate : any wave shape 20 kp/s 

Maximum total anode current 12 mA 
Minimum total anode current 700 pA 

Minimum anode supply voltage 

(normal room illumination) 420V 
Maximum potential difference between guides 

and cathodes 180V 
The cutput cathode 1. st not rise above the poten- 

tial of the commoned cathodes by more than 
10 volts, and may be made more than 30 volts 

negative only when resetting. 

Characteristics 

Running voltage at 800 pA 215 V approx. 

Recommended Operating Conditions 

*Anode current 800 pA 

Output cathode load 82 kQ 
Forced resetting pulse —140 V 

Random pulse drive-amplitude — (144 v _'_I"_ ;‘5(2) z 

**Random pulse drive-duration 25 pS min. 
**Random pulse drive-quiescent time 25 pS min. 
Random pulse drive—guide bias +72 £ 12V 

Sine wave drive-amplitude 65—100 V r.m.s. 

Sine wave drive—guide bias +12 4 2V 

* The required anode current may be obtained from a 475 V supply via a 
330 k2 resistor. 

Note—To reduce the effect of stray capacity to a minimum it is 
essential that the anode resistor be wired not more than 
1” {or 5 mm.) from tag 4 aon the valve holder. 

** The maximum is limited by the repetition rate. 

ISSUE 2 DK—4-1 



GC10D Scale-of-ten Counter Tube 
(CV.5143) For Single-pulse Operation 

Mechanical Data 

Mounting position Any. 
For visual indication, the tube is 

viewed through the dome of the 
bulb. 

Alignment Cathode *“ O " is aligned with pin 
No. 6 to an accuracy of + 12° 

Weight 44 g (nominal). 

Escutcheons N.78211 Bakelite or 
N.79368 Brass 

Base L.O. 

Base Connections 
(underside view) 

| Pin Common cathodes 
3rd Guides 
1st Guides 
Anode 

Output cathode 
Output 3rd Guide 
2nd Guides O

~
N
O
U
M
T
A
 

W
M
 
=
 

523 5mm 
3-35° 

DK—4-1 ISSUE 2 



Scale-of-ten Counter Tube GC10D 
For Single-pulse Operation CV 5143 

+475v F25v 
—0 

o +10V %fik +300V20v 
220K 

5% 

5 
INPUT 

+72v ¥12vy —oOUTPUT 

l g —*@mflov 

o 2 ] 

100pFT RESET 
° LINE 

- -5 3|5V 

| LKI122 

Input 
Drive C1 R1 R2 D1 

Duration Amplitude 

Random | > 25 uS 145 +5V | -02 pF 1MQ Not Q3/3 
pulse —12V reqd. 

Sine — 65—100 V To suit Not 100k | Not 
wave r.m.s. lowest reqd. reqd. 

frequency 

Sine-wave or random-pulse drive for GC10D 

DK-4-2 ISSUE 2 



10-way Register GR10A 
Or Indicator Tube 

(CV5291) 

Limit Ratings 

Minimum anode to cathode voltage to ensure 

breakdown (normal room illumination) 129V <« 

Maximum voltage across tube and 500 k{2 resistors 

to ensure tube extinguishes 105V <« 

Maximum potential difference between any two 
cathodes {Cathode resistors min. value of 300 k) 120V <« 

Maximum total anode current 250 pA 

Minimum total anode current 50 A 

Characteristics 

Running voltage at 60 uA 108 V approx. 

Recommended Operating Conditions 

Anode current 60 pA 

To ensure correct operation the cathode potential 

must change by a voltage ¥V, where :— 

Vo > Vg—Vy 

> 129105, i.e., 24 volts 

Vs = Striking voltage 

Vx = Extinction voltage 

N.B. <& Indicates a change from previous data sheets. 

ISSUE ~ RG-1-1 



GRI0A 
(CV5291) 

10-way Register 
Or Indicator Tube 

Mechanical Data 

Mounting position Any. 
The tube is viewed through the 
dome of the bulb. 

Alignment Cathode No. 2 is aligned with pin 
No. 11 to an accuracy of + 12°. 

Welght 50 g. 

Escutcheon N.80977. 

Base Duodecal. 

L] 
‘. 

Base Connections Pin 1 Cathode 1 

(underside view) g " g 

: -8 erereen 
7 ” 5 

8 w4 O 
9 (1) 3 

10 w 2 
11 —_ 
12 Anode 

4 

Ill 

= } 
® 

00002999299 
1Tl 

2 1 0 9 8 7 & 5 4 13 

RG-1-1 ISSUE 2 



TENTATIVE DATA SHEET 

*DIGITRON -Long Life 10 Digit End-Viewing GR-‘“K 

Cold-~Cathode Numerical Register Tube 
(CV.5842) 

Limit Ratings 

Maximum cathode current 1.8 mA 

Minimum voltage to ensure breakdown 150 V 

Characteristics 

Nominal running voltage at 1.4 mA 140 V 

A cathode left floating will assume some 

potential between that of the anode and 

the glowing cathode, 

Recommended Operating Conditions 

Under the recommended d.c. operating conditions 

with the cathodes switched sequentially every 

24 hours, an average life of 10,000 hours can 

be expected. 

D.C. operation 

Anode supply voltage Ra = 82k{] 250 V 

Ra = 47Kk(} 200 Vv 

A.C. operation 

(Unsmoothed hal f-wave rectified 50 c.p.s. a.c.) 

Anode supply voltage - Ra = 82k 200-220V r.m. s. 

Ra = 120k 220-250V r.m. s. 

Fil ters 

For many applications the use of a light filter may be 

advantageous. ‘Circular polarized’ filters (Type HNCP, 

supplied by Polarizers (U.K.) Ltd., 28, Stamford Street, 

London, S.E. 1) eliminate reflected light and improve 

contrast. Coloured filters of glass, Perspex or Gelatine 

can also be used to advantage, amber or red tinted filt- 

ers making Long Life Digitrons appear identical with 

other Digitrons. 

*Registered Trade Mark m 

ISSUE 2 RG-8-1 
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TENTATIVE DATA SHEET 

GR 10K DIGITRON -Long Life 10 Digit End-Viewing 

Cold-Cathode Numerical Register Tube 
(CV.5842) 

Mechanical Data 

Mounting position Any 

Base B17A 

Socket B17A 

32-4mm 
Base Connections <« 270 

(underside view) MAX.DIA. 

CENTRE LINE OF CHARACTERS /fifl——‘ 

33mm 
1-299 
MAX. 

iQmm 

Pin 1 Cathode 3 472 F— 

2 Cathode 9 

4 Cathode 0 

5 Cathode 7 e 

6 Cathode 8 | q‘ 
10 Cathode 6 mm 
11 Cathode 5 748 
12 Ancde 

13 Cathode 1 

14 Cathode 2 

15 Cathode 4 

Note: All other pins are 

to be left unconnected. 

RG-8-1 ISSUE 2 



TENTATIVE DATA SHEET 

*DIGITRON - Long Life 10 Digit End-Viewing GR"“K 

Cold-Cathode Numerical Register Tube 
(CV. 5842) 

wn 

o~ 

™~ 
[s] 

k2 
\ 1 D 

o 
- 

23 
3 ra S -3 & (4] 

° / 
4 " 

u - 

< 
£ 

e 

28 | o 

/[ kil 
0 

</ 
yd o 

/ - : ! ™~ 

} < 

0 e 4////}r i/// (o] 0 © 0 W o) 
o ~ 2 N § = ® 2 o] 

SLTOA 

Operating Characteristics 

*Registered Trade Mark 
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65A 

Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

Limit Ratings 
Rectangular  Sine 

Puise Wave 
Drive Drive 

Max. speed 4,000 p.p.s. 4,000 c.p.s. 

Max. striking voltage 350V 350V 
Max. anode current 550 pA 550 pA 

Min. anode current 250 pA 250 pA 
Max. input signal peak to peak 140 V 171V 

*Max. guide bias 60V 
Max. K, bias —20V 

Max. K, load 100 kQ 

Max. guide bias resistance 220 k2 

Characteristics 

Running voltage at 450 pA 190 V 190 vV 

Recommended Operating Conditions 

Supply voltage 400 V 400 V 
Anode resistor 470 kQ 470 kQ 

Signal amplitude —120V 55V r.ms. 

Both Guides 

Pulse duration 80 pS 

Both Guides 

Signal delay, 2nd guide 80 usS 
Signal delay, 2nd guide 45° 

*Bias voltage 35V 9V 
Both Guides 

Bias voltage K, —10V —10V 

Output cathode load 33 kQ 33 kQ 

* With rectangular pulse drive with a variable mark/space ratio this guide bias 
must be maintained, e.g., by D.C. restoration. 

ISSUE 2 DK-1-2
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GG10B/L, GC10/4B/L Scale-of-ten Counter 
(Cv.6044) (Cv.6100) Specially processed for long life 

- Insp. | & L I 
Test Test Conditions 6" Levzi E | ¢ % | £ 3 

< “wlTsixE 

GROUP A 

Acceptance Tests 

a | Insulation To be measured 100% 100 MQ! 1 
between anyone 
electrode and 
parallel  com- 
bination of all 
the others at 
170 V. 

b | Striking Voltage A — K, 1009, | Vs 1,3 
Vo = 350V 

¢ | Scaling Accuracy Vy = 400V 100%, 1,2 
Vi = 435V 
Vo = —40V 
T = 60pS 
Frequency = 

4-0 kc/s 

d | Running Voltage Ve = 400V 1009, V. | 184 194| V |1, 4 

GROUP B 

Life Test 
Combined AQL | 1-5] 1A 

a | Survival running Vp = 500V 57 
life test Vi = 435V 

V, = —40V 
T = 60pS 

Tests to be per- 
formed at end of 
survival running 
test 

b | Scaling Accuracy Vy = 400V 2 
Vi = 435V 
V, = —40V 
T = 60pS 
Frequency = 

4-0 ke/s 

¢ | Running Voltage Vb = 400V V. |176]| 206| V 4 

DK-1-2 ISSUE 2 
ENGLAND
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Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

5 | ° Limits . o 

Test Test Conditions | = [ /P E | 5 2 O | Level c | X 4 
< Fle|2]°]% 

GROUP C 
Electrical Retest 6 

Not more than 7 
days prior to appli- 
cation for Services 
final approval 

a | Scaling Accuracy Vp = 400V 100, 2 
Vi = 435V 
YV, = —40V 
T = 60ps 
Frequency == 

4-0 kefs 

b | Running Voltage Vb = 400V 1009, V.| 184|194 4 

NOTES 

1. Tests of Group A are to be applied directly after completion of manufacture. 

2. The tube shall scale without error the first applications of test signals (ilus- 
trated in Fig. 1). Test signals are to be applied for at least 1/10th second. 
The test circuit of Fig. 2 is applicable. 

3. Ky.9 st guide and 2nd guide electrodes to be disconnected. illuminations 
of tube to be 5—50 ft. candles, Tube to conduct in fess than 10 seconds. 

4. The Kq.9 1st guide and 2nd guide electrodes will be successively earthed 
through a suitable make before break type switch to cause 30 gaps to con- 
ductin turn. The running voltage across each gap shall be within the specified 
limits. For this test the K, and Kq.q electrode will be commoned. The 
test circuit to Fig. 3 is applicable. The measurement of the running volts 
is to be made between 0-1 and 20 seconds after the contacts of the make 
before break type switch have broken. 

5. The tubes selected for this test are to be run in the circuit shown in Fig, 4. 
One application of the pulses shown in Fig. 1 is to be made every 85 + 5 hours. 
The tube is to receive 20 such pulses and then be removed. A tube which 
fails to step on the application of the test pulses shall be rejected. The 
normal guide bias is to be 4+ 60 V which will be reduced to 435 V immediately 
prior to the application of pulses. 

6. During the period between the completion of Group A tests and the com- 
mencement of Group C tests no further processing shall be applied. 

7. A lot shall consist of not more than one calendar month's production or 
1301 whichever is the greater. For lots of 800 and less sampling codes shall 
be as for lots 801—1300. 

ISSUE 2 DK-1-3 
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GC10B/L, GC10/4B L Scale-of-ten Counter 
(CV.6044) (CV.6100) Specially processed for long life 
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Scale-of-ten Counter GG10B/L, GC10/4B/L 
Specially processed for fong life (CV.6044) (CV. 6100) 

Mechanical Data 

Mounting position Any 

For visual indication 
the tube is viewed 

Alignment 

Escutcheons 

Base 

Base Connections 
(underside view) 

8 
°© o 

(:0¢Y o o 
° o 3 

5 4 

6 

GC10B,L 
Pin 1 Common cathodes 

1 st—Guides 
Anode 

2nd Guides 

Cathode O " 

= 4 Q
N
 
A
W
 

GD.I.-S- 
GDh2= i

 

ISSUE 2 

through the dome of 
the bulb. 

Cathode Q" is aligned 
with pin 6 to an accur- 
acy of 4+ 12°, 

N78211 Bakelite, 
N79368 Brass 

1.0. 

GC10,48B/L 
Pin Commeoen cathodes 

Cathode " 5 " 
1st Guides 
Anode 

2nd Guides 

Cathode "*9" 
Cathode "0 

Cathode “3 " [-
 -
 I
t
 N
+ 
S
V
 
N
 W
U
V
 
N 

or 

i
 

5]
 



65A 

Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

Limit Ratings 
Rectangular  Sine 

Puise Wave 
Drive Drive 

Max. speed 4,000 p.p.s. 4,000 c.p.s. 

Max. striking voltage 350V 350V 
Max. anode current 550 pA 550 pA 

Min. anode current 250 pA 250 pA 
Max. input signal peak to peak 140 V 171V 

*Max. guide bias 60V 
Max. K, bias —20V 

Max. K, load 100 kQ 

Max. guide bias resistance 220 k2 

Characteristics 

Running voltage at 450 pA 190 V 190 vV 

Recommended Operating Conditions 

Supply voltage 400 V 400 V 
Anode resistor 470 kQ 470 kQ 

Signal amplitude —120V 55V r.ms. 

Both Guides 

Pulse duration 80 pS 

Both Guides 

Signal delay, 2nd guide 80 usS 
Signal delay, 2nd guide 45° 

*Bias voltage 35V 9V 
Both Guides 

Bias voltage K, —10V —10V 

Output cathode load 33 kQ 33 kQ 

* With rectangular pulse drive with a variable mark/space ratio this guide bias 
must be maintained, e.g., by D.C. restoration. 

ISSUE 2 DK-1-2
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GG10B/L, GC10/4B/L Scale-of-ten Counter 
(Cv.6044) (Cv.6100) Specially processed for long life 

- Insp. | & L I 
Test Test Conditions 6" Levzi E | ¢ % | £ 3 

< “wlTsixE 

GROUP A 

Acceptance Tests 

a | Insulation To be measured 100% 100 MQ! 1 
between anyone 
electrode and 
parallel  com- 
bination of all 
the others at 
170 V. 

b | Striking Voltage A — K, 1009, | Vs 1,3 
Vo = 350V 

¢ | Scaling Accuracy Vy = 400V 100%, 1,2 
Vi = 435V 
Vo = —40V 
T = 60pS 
Frequency = 

4-0 kc/s 

d | Running Voltage Ve = 400V 1009, V. | 184 194| V |1, 4 

GROUP B 

Life Test 
Combined AQL | 1-5] 1A 

a | Survival running Vp = 500V 57 
life test Vi = 435V 

V, = —40V 
T = 60pS 

Tests to be per- 
formed at end of 
survival running 
test 

b | Scaling Accuracy Vy = 400V 2 
Vi = 435V 
V, = —40V 
T = 60pS 
Frequency = 

4-0 ke/s 

¢ | Running Voltage Vb = 400V V. |176]| 206| V 4 

DK-1-2 ISSUE 2 
ENGLAND
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Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

5 | ° Limits . o 

Test Test Conditions | = [ /P E | 5 2 O | Level c | X 4 
< Fle|2]°]% 

GROUP C 
Electrical Retest 6 

Not more than 7 
days prior to appli- 
cation for Services 
final approval 

a | Scaling Accuracy Vp = 400V 100, 2 
Vi = 435V 
YV, = —40V 
T = 60ps 
Frequency == 

4-0 kefs 

b | Running Voltage Vb = 400V 1009, V.| 184|194 4 

NOTES 

1. Tests of Group A are to be applied directly after completion of manufacture. 

2. The tube shall scale without error the first applications of test signals (ilus- 
trated in Fig. 1). Test signals are to be applied for at least 1/10th second. 
The test circuit of Fig. 2 is applicable. 

3. Ky.9 st guide and 2nd guide electrodes to be disconnected. illuminations 
of tube to be 5—50 ft. candles, Tube to conduct in fess than 10 seconds. 

4. The Kq.9 1st guide and 2nd guide electrodes will be successively earthed 
through a suitable make before break type switch to cause 30 gaps to con- 
ductin turn. The running voltage across each gap shall be within the specified 
limits. For this test the K, and Kq.q electrode will be commoned. The 
test circuit to Fig. 3 is applicable. The measurement of the running volts 
is to be made between 0-1 and 20 seconds after the contacts of the make 
before break type switch have broken. 

5. The tubes selected for this test are to be run in the circuit shown in Fig, 4. 
One application of the pulses shown in Fig. 1 is to be made every 85 + 5 hours. 
The tube is to receive 20 such pulses and then be removed. A tube which 
fails to step on the application of the test pulses shall be rejected. The 
normal guide bias is to be 4+ 60 V which will be reduced to 435 V immediately 
prior to the application of pulses. 

6. During the period between the completion of Group A tests and the com- 
mencement of Group C tests no further processing shall be applied. 

7. A lot shall consist of not more than one calendar month's production or 
1301 whichever is the greater. For lots of 800 and less sampling codes shall 
be as for lots 801—1300. 
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GC10B/L, GC10/4B L Scale-of-ten Counter 
(CV.6044) (CV.6100) Specially processed for long life 
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Scale-of-ten Counter GG10B/L, GC10/4B/L 
Specially processed for fong life (CV.6044) (CV. 6100) 

Mechanical Data 

Mounting position Any 

For visual indication 
the tube is viewed 

Alignment 

Escutcheons 

Base 

Base Connections 
(underside view) 

8 
°© o 

(:0¢Y o o 
° o 3 

5 4 

6 

GC10B,L 
Pin 1 Common cathodes 

1 st—Guides 
Anode 

2nd Guides 

Cathode O " 

= 4 Q
N
 
A
W
 

GD.I.-S- 
GDh2= i

 

ISSUE 2 

through the dome of 
the bulb. 

Cathode Q" is aligned 
with pin 6 to an accur- 
acy of 4+ 12°, 

N78211 Bakelite, 
N79368 Brass 

1.0. 

GC10,48B/L 
Pin Commeoen cathodes 

Cathode " 5 " 
1st Guides 
Anode 

2nd Guides 

Cathode "*9" 
Cathode "0 

Cathode “3 " [-
 -
 I
t
 N
+ 
S
V
 
N
 W
U
V
 
N 

or 

i
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DEKADISCHE ZAEHLROEHRE DZ 10 

%5ng§? 

Tvee n7 10 

N 2.13.10 D 

Ausgabe  -| Blatt 

10,53 1 

Kaltkathodenzdhlrohre mit 10 einzeln herausgefiihrten Hauptkathoden, aufgebaut auf 
einem Diheptalsockel. Ablesung des Zihlergebnisses optisch an der Rohre oder elek- 
trisch an Ablesewiderstdnden in den Kathodenzuleitungen, Maximale Z8hlgeschwindig- 
keit: 3000 Impulse pro Sekunde. 

- Ko : 
Hauptkathoden 

By & : 
Hiifskathoden- 

gruppen 

A : Anode 

Ki kKo | ks Ke ks Ks 

81 
5pt2 

(/,f—1~\\\\ 

; 
Q 
) 

b 

OO0 < 
L1 

minn 

Ziindspannung Kathoden-Anode VZA 160 Vv 

Brennspannung Kathoden-Anode bei 4 mA vBA 110 v 

Zdhlgeschwindigkeit - 

Anodenstrom, Mittelwert JA 2 mA 

Anodenstrom, Spitzenwert (max.l sek,) - 

Anodenspeisespannung VO 220 V 

Ausgangsspannung an Ablesewiderstand Va - 

Spannung fiir Nullstellung oder Vorwahl 8o v 

Transferspannung zwischen zwei v 25 v 

benachbarten Kathoden T 

Dauer des Transferimpulses T 1.5.10'4 
(Spannung zwischen K und B=>25 V) J sek. 

Anstieg des Transferimpulses - 

Leistung des Transferimpulses PJ 100 mW 

Cerberus GmbH. Bad Ragaz 

iy | K8 Ke Ko 

B2 

normal 

175 V 

112 V 

maxe 

200 Vv 

115 v 

3000 Hz 

8 mA 

20 mA 

400 V 

3BV 

1) 

2) 

80 V 

10° v/sek 
1 W 



Tyee  pz 10 

DEKADISCHE ZAFHLROEHRE DZ 10 N 2.13.10 D 
%E$§ ) Ausgabe Blatt 

10.53 2 

Typische Betriebsdaten D) 
i N 
A 

e, 1'_6-‘, o+Vo 
S 

w1@1£1*1***1*1*1*1m1) | 

84 8 Ry _V 
JzL-O-+b9 

fh fk i i
 | 
i
 

—
 
-
—
 

+
 

Rko  Vero 

L T 1 .5 
_1

 
e
t
 

=
 
—
 

T H‘_r' +
—
_
 

Speisespannung Vb 300 V 

Anodenstrom JA 4 mA 

Anodenwiderstand RA 47 KQ 

Kathodenwiderstand Ry 3,3 Ka 1) 

Ueberbriickungskapazitit CK 0,25 pF 1) 

Ausgangsspannuny Va 13 v 3) 

Vorspannung der B=-Gruppen Vi 25 V 4) 

Spannung des Transferimpulses VJ 50V 

Innenwiderstand der Impulsquelle Ry <4 Ko 5) 

Nullstellung oder Vorwahl einer bestimmten Zahl erfolgt durch kurzzeitiges Anle- 
gen einer negativen Spannung von mindestens 80 V auf die Kathodenseite des Able- 
sewiderstandes der betreffenden Stufe. 

1) Bei Zdghlgeschwindigkeiten unter 1000 Impulsen pro Sekunde sind die Ablesewi- 
derstdnder Rgy bis Rgg nur erforderlich; wenn eine elektrische Ablesung des 
Zdhlresultates oder die Vorwahl irgendeiner Zahl notig ist., Bei Zdhlgeschwin- 
digkeiten iiber 1000 Hz sind in allen Kathodenzuleitungen R-C Glieder einzu= 
schalten. 

2) Bei entsprechender positiver Vorspannung der Hilfskathodengruppen. 

3) Die Ausgangsspannung V_ . kann an das Gitter einer Penthode gegeben werden, in 
deren Anodenkreis die %ransferspannung fir die ndchste Stufe abgenommen wird. 

4) Niederohmig verfiigbar oder kapazitiv iiberbriickt (Kapazitdt je nach Dauer der 
Transferimpulse). 

5) Bei hoherem Innenwiderstand muss mehr Impulsspannung zur Verfligung stehen. 

Montaaqe: In jeder Lage. 

Anwendungsbeispiele: Industrielle Z#hl- und Steuergerite. Frequenzteilung, 
Zeitmessung. 

Cerberus GmbH. Bad Ragaz



TYMCZASOWA KARTA KATALOGOWA 

ELW 1 
DEKADOWA LAMPA LICZACA 

ba ELW1 jest dekadowsg lampg liczacy przezna- 
do pracy w ukladach zliczajgcych z szybkodcig 

= imp/sek®). 
LA, ie: banka — szklana, 

cokdl — duodekal, . 
atoda — tlenkowa poérednio zarzona. - 
lampy: dowolna. 

specjalnych ukladéw szybkoéé liczenia 
100000 imp.J/sek. 

- Pozycje 

*) Przy zast 
mode wynd 

mar S 

2] 

fl;a—n—u 

g = 

Wazystkie wy- 
misry w mili- 

metrach 

PRZEMYSLOWY INSTYTUT ELEKTRONIKI 
ZAKEAD DOSWIADCZALNY WARSZAWA, DLUGA 

Przed zastosowaniem opisanego w tej karcie wyrobu nalezy 
sprawdzi¢ w Zekladzie Dofwiadczalnym PIE jego dane techniczne 

i mozliwoéci dostawy.



ELW1 | 

| U, =63V 

| I, —03 A 
1‘ C.. = 10,5 pF 

tkich pozostaltych C, = 3,0 pF 

Cpe= 3,8 DF 
Cu=1482 g 

C, =68 pF 

C. =TT b¥ 

DANE TYPOWEGO U PRACY 

Napiecie zasilania U, =300V 

Napiecie siatki pierwszej = 11,940,15V 

Napigcie siatki drugiej g =300 V 

Napiecie ptytki odchylajace] 
ezZynnej 156 +- 1,6 V 

Napiecie ekranu luminujacego 00 V 
Prad katody 

Prad siatki drugiej 

PRZEMYSLOWY INSTYTUT ELEKTRONIKI 
ZAKLAD DDSWIADCZALNY 2 



ELW 1 

TYPOWY UKEAD PRACY 

: e L 
=y Ay | |4 iru & @ ;__ SN o l.rrr 

4 :f J 
b 2 
i85 

T 

e 14 
R,—68 kQ+ 19 15 kQ 4+ 1% 
R,=68 kQ+ 19 33 MO 4109 
R,=56 kQ4 19 kQ + 59, 

R,—=16 kQ+ 29 R, MQ + 19 
R, =39 kQ -+ 109 

, Uwagi: \ 

! Czestotliwod¢ graniczna podanego iczgcego 
wynosi =< 30000 imp/sek. Podane napieé¢ 

| odniesiono do ziemi. Przv zastosowaniu Ry; 
Ra; Rs o dokladnosci 1%e napigcie zasilan ze 
by¢ niestabilizowane, a dopuszczalne waha 3 
wynosi¢ £ 10%,, 
Pojemnos¢ szkodliwa C winna by¢ przez krotki 
taz sprowadzona do wartosci minimalnej. 

PRZEMYSLOWY INSTYTUT ELEKTRONIKI1 
ZAKLAD DOSWIADCZALNY WARSZAWA, DEUGA # 



ELW 1 

56 MQ -+ 102, C, = 
kQ 4 109 C,=039 uF 4 20% 

29/, C,=0,15 uF 4 20% 
29/, C,= 6800 pF 4 10% 
29, Cs =220  pF 1 10% 

C,= 88 pF4 9% 
C,=680 pF4 5% 
C,= 68 pP4+ 2% 

Ci = 6800 pF = 
ES0CC znajduje st 
gdy uklad formujg 
miedzy dekadami. 

y uklad formujgcy z lampg 
jSciu, Cy; = 680 pF + 5% 
pa ES0CC znajduje sie . 

DANE DOPUSZCZALN 

Napiecie zasilania U = max. 400 V 

DANE ZAKELOCAJACYCH 
NYCH 

Dopuszczalne natezenie zakldcajacy 
nych w jakimkolwiek kierunku wyn 

DANE OSWIETLENIA 

W celu uzyskania dobrego odczytu ofwiet 
noéw luminujgcych lampy ELWI1 powinno 
40--400 luxbow, 

PRZEMYSLOWY INSTYTUT ELEKTRONIK 
ZAKLAD DOSWIADCZALNY WARSZAWA, DLEUGA 



ELW 1 

T IMPULSOW WEJSCIOWYCH 

dodatniego impulsu wchodzgcego na 
rinna wynosié 13,6 V -+ 15%, a ksztait 

winien jada¢ podanemu na rysunku. 

PRZEMYSLOWY INSTYTUT ELEKTRONIKI 
ZAEKEAD DOSWIADCZALNY WARSZAWA, DEUGA 

e ————ai e 



GI/311R 
MaX 

| [ TYPE GI/37IK 
""i“" oo HIGH SPEED 
L || PRIMED-TRIGGER 

COLD-CATHODE 
N TURE 

The G1/371K is a high-speed primed-trigger tube developed for use with the 
G10/241E Unidirectional Cold-Cathode Gas Filled Decade Counter for which 
a single cathode trigger tube is required as a coupling element between tubes. 
Its speed and general characteristics, however, make it a useful general 
component. It also has features which make it specially suitable for use in 
circuits where a high input impedance is required. 

MAIN ELECTRODE CHARACTERISTICS 

Maximum pulse current output ... .. 15 mA 
Maximum D.C. current output ... .. 10 mA, 

Minimum D.C. current output ... e 2 mA 

Anode supply voltage range ... 270tc 360 V 

Main gap maintaining voltage . 175t0185 ¥V 
Maximum cathode voltage output ... 140 \ 

Shield voltage applied through 50 k) ... ... 150 vV 

Trigger Bias (for V, up to 325 V) ... ... 0to165 v 
Trigger Bias (for V4 up to 360 V) ... ... 60to 165 v 

+1Trigger breakdown potential on application of a 25 micro- 
second square pulse based on maximum bias ... . 12to0 26 v 

*De-ionisation Time (max.) ... .. 30 i sec 

t+Transfer Time (nom.) ... 05 @ sec 

DIRECT INTERELECTRODE CAPACITANCES 

Trigger to cathode ... ... 3.0 pF 

Trigger to all other electrodes ... 5.0 pF 

PRIMING GAP CHARACTERISTICS 

Priming gap current ... .. 0.2to05 mA 

Anode feed resistance ... ... 3% 49 

Cathode resistance to earth or main gap cathode potential 56 k €} 

The priming gap cathode must not be more than 140 volts negative to the main 
cathode at any time. 

PAGE 216 @ 



Gl31IR 
* De-ionisation time to be short enough to permit a re-application of the 
nominal working voltage (90 per cent of maximum, i.e. 325 volts) 30 micro- GIO/ 
seconds after the extinguishing of a D.C. discharge of maximum rated current 
by means of a rectangular pulse applied to the anode. The base of the 14'[ 
extinguishing pulse shall be 20 volts below the Vi, of the main gap, all other 
electrodes may be at potentials within their working range. 

+ This is the time interval between current flowing in the trigger cathode 
circuit as the result of applying a trigger pulse, and conduction starting in 
the main anode-cathode gap. 

1t For pulse widths of less than 25 u sec, the triggering pulse < amplitude is 
an inverse function of the pulse width. 

For details of circuitry, apply to Standard Telephones & Cables Ltd., Special 
Yalve Sales, Connaught House, Aldwych, London, W.C.2. 

s W TYPE GI0/24IE 
N ' UNIDIRECTIONAL 

= 

ST ' | COLD-CATHODE " \@st 
| %{\4 GAS-FILLED o el 
T DECADE COUNTER  © *® 

The G10/241E is a single-ended cold-cathode unidirectional gas-filied counter 
and distributor tube. It has ten cathodes which are used to indicate the number 
of the count, either visually at low speeds or by means of the voltage developed 
across the cathode load at high speeds. It is capable of counting pulses at 
repetition speeds from approximately 0 up to 20 kc/s. 

Each cathode provides a voltage output that is sufficient either to operate a 
coupling tube to the next counter stage or a registering circuit. The tube has 
been designed so that it is possible to view the discharge directly at low speeds, 
and so obtain a direct indication of the count. To this end the holes in the 
anode through which the glow is visible have been numbered. 

D.C. CHARACTERISTICS (Nominal) 

Anode-cathode breakdown voltage ... ... 1280 v 

Anode-transfer electrode breakdown voltage ... 280 \% 

Anode-cathode maintaining voltage (approx.) ... 180 \' 

Cathode current e 37 mA 

A special socket has been designed for use with this valve (McMurdo type X12E). 

continued overleaf 
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Gl0/ 141 
Glso Im TYPICAL OPERATING CONDITIONS 

(For pulse repetition frequencies up to 5 ke/s.) 
H.T. supply voltage (stabilised) ... 315t0345 V 
Transfer electrode bias (nominal} ... v I3 v 
Shield bias (nominal) ... .. 90 \', 
Anode load . 24 2% k) 
Cathode load ... . . 15 1+ 5% kQ 
Cathode load capaCItor ... 0.005 + 209% uF 
Transfer pulse amplitude . 120 + 15 N 

(Measured at the input capacttor with G10/241 E in circuit. ) 
Transfer pulse width ... . . .. 16 44 us 
Cathode pulse output (min.) e . 40 \4 

For full technical details for this valve, apply Standard Telephones & Cables Ltd,, 
Special Valve Sales, Connaught House, Aldwych, London, W.C.2. 

2374 MAX 

MAX. SMALL 

WAFER 
QOCTAL 

by — TYPE GI50/2D 
Lfimfih COLD CATHODE 
e GAS-FILLED 

TRIODE 
The G150/2D is a cold cathode, three-electrode, gas-filled triode. It has an 
activated cathode giving a low maintaining voltage, together with a good life 
performance. 

CHARACTERISTICS 

Minimum control gap breakdown voltage ... ... 60 A 
Maximum control gap breakdown volitage ... .. 80 A 
Nominal control gap maintaining voltage | At 20 mA ... 60 \'s 

Cathode 
Maximum control gap maintaining voltage}Current ... 70 \ 
Minimum main gap breakdown voltage ... ... 150 v 
Minimum main gap maintaining voltage | At20mA ... 60 v 

Cathode 
Maximum main gap maintaining voltage Current R v 
Recommended value of operating current for relay opera- 

tion ... 20 mA 
Recommended value of operatlng ‘current for counter 

applications ... e 2 mA 

MAXIMUM RATINGS 

Maximum peak cathode current ... ... 50 mA 
Maximum average cathode current ... ... 30 mA 

DYNAMIC CHARACTERISTICS 

Transfer 
For general dynamic behaviour, see curves at the end of this data. 
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167 MAINTENANCE TYPE ONLY 

Miniature Bi-directional 

10-way Computing Tube Gcmlz P 

Limit Ratings 

Maximum counting rate: sine wave and 
rectangular pulses 1,000 p.p.s. 

Minimum counting rate 1 p.p. hour 

Maximum total anode current 500 pA 

Minimum total anode current 315 pA 

Minimum anode to cathode supply voltage 
(normal room illumination) 320V 

Maximum potential difference between cathodes 
and guides 140 V 

Maximum output cathode load 150 kQ 

Output pulse produced across the above 3BV 

Characteristics 

Running voltage at 350 pA 190 V approx. 

Recommended Operating Conditions 

*Anode current 350 pA £+ 10% 

**Guide bias +18V 

Bias on output cathode resistor —20V 

Forced resetting pulse —120V 

Double pulse drive—amplitude —80V 10V 

Double pulse drive—durations 300 pS 

Integrated pulse drive—amplitude —145V £ 15V 

Integrated pulse drive—duration 350 S 

Integrated pulse drive—min. quiescent time 650 pS 

Sine wave drive—amplitude 40—75 V r.m.s. 

* The required anode current may be obtained from a 475 V supply 
via an 820 k<2 resistor, 

** This does not apply in the case of the sine wave drive. 

ISSUE 4 MN-2-1 



MAINTENANCE TYPE ONLY 

GC10/2P Miniature Bi-directional 
10-way Computing Tube 

Mechanical Data 

Mounting position 

Alignment 

Weight 

Escutcheon 

Base 

Base Connections 
(underside view) 

Pin 

N
o
O
n
n
b
h
 
W
=
 

Any. 

For visual indication the tube is 

viewed through the dome of the 
bulb. 

Cathode “O” is approximately 
aligned with pin No. 5. 

13 g (nominal). 

N.84338. 

B7G 

Do not connect 
1st Guides 
Common cathodes 6oz 
2nd Guides 
Cathode 0 
Cathode 9 
Anode 

GOI 

Sdmm MAX. 
226" 

AT G MAX 
1.870* 

—
—
F
=
i
=
 

(
:
:
‘
;
-
h
 

MN-2-1 

ENGLAND 

168



Bi-directional 10-way Computing 
Tube with Intermediate Outputs G?J?L&P 

Limit Ratings 

Maximum counting rate: sine wave and rect- 
angular pulses 4,000 p.p.s. 

Maximum total anode current 550 A 
Minimum total anode current 250 pA 
Minimum anode supply voltage 

(normal room illumination) 350V 
Maximum potential difference between guides and 
cathodes 140 V 

Maximum output cathode load 150 k2 

Characteristics 

Running voltage at 300 pA 191 V approx. 

Recommended Operating Conditions 

*Anode current 310 pA 4 209, 
**Guide bias +20V +40V 

Bias on output cathode resistor —20V Zero 
Resultant pulse 40V 40V 
Forced resetting pulse —120 V 
Double pulse drive-amplitude —80V L 10V 
Double pulse drive-durations 60 uS 
Integrated pulse drive-amplitude —145V 1+ 15V 
Integrated pulse drive-duration 80 pS 
Sine wave drive-amplitude 40—70 V r.m.s. 
* The required anode current may be obtained from a 475 V supply 
via a 820 kQ resistor. 

** This does not apply in the case of the sine wave drive. 
The following table shows the number of input pulses for which outputs may 

be obtained for both directions of drive and with each cathode used as the zero 
electrode. 

Number of pulses to give output from :— 

A 8 C D 

Clockwise, A zero 

Anti-clockwise, A zero 
Clockwise, B zero 
Anti-clockwise, B zero 
Clockwise, C zero 
Anti-clockwise, C zero 
Clockwise, D zero 
Anti-clockwise, D zero P

O
 

O
O
 

N
M
U
N
W
S
N
O
O
\
O
=
 

N
O
O
O
S
N
W
O
 
N
 

o
M
M
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GC10/4B 
(CV.1739) 

Bi-directional 10-way Computing 
Tube with Intermediate Outputs 

Mechanical Data 
Mounting position 

Alignment 

Weight 

Escutcheons 

Base 

Base Connections 
(underside view) 

8 | 

o © 

(oY © [s) 
6\ oo /3 

th
 

Pin Common cathodes 
Cathode “D " 
1st Guides 
Anode 
2nd Guides 

Cathode “A" 
Cathode “B ™ 
Cathode “C ™" W

N
O
I
N
 
W
b
l
 
=
 

Any. 

For visual indication the tube is 

viewed through the dome of the 

bulb. 

Cathode “ B " is aligned with pin 
No. 6 to an accuracy of + 12°, 

43 g (nominal). 

N.78211 Bakelite, or 

N.79368 Brass. 
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65A 

Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

Limit Ratings 
Rectangular  Sine 

Puise Wave 
Drive Drive 

Max. speed 4,000 p.p.s. 4,000 c.p.s. 

Max. striking voltage 350V 350V 
Max. anode current 550 pA 550 pA 

Min. anode current 250 pA 250 pA 
Max. input signal peak to peak 140 V 171V 

*Max. guide bias 60V 
Max. K, bias —20V 

Max. K, load 100 kQ 

Max. guide bias resistance 220 k2 

Characteristics 

Running voltage at 450 pA 190 V 190 vV 

Recommended Operating Conditions 

Supply voltage 400 V 400 V 
Anode resistor 470 kQ 470 kQ 

Signal amplitude —120V 55V r.ms. 

Both Guides 

Pulse duration 80 pS 

Both Guides 

Signal delay, 2nd guide 80 usS 
Signal delay, 2nd guide 45° 

*Bias voltage 35V 9V 
Both Guides 

Bias voltage K, —10V —10V 

Output cathode load 33 kQ 33 kQ 

* With rectangular pulse drive with a variable mark/space ratio this guide bias 
must be maintained, e.g., by D.C. restoration. 

ISSUE 2 DK-1-2
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GG10B/L, GC10/4B/L Scale-of-ten Counter 
(Cv.6044) (Cv.6100) Specially processed for long life 

- Insp. | & L I 
Test Test Conditions 6" Levzi E | ¢ % | £ 3 

< “wlTsixE 

GROUP A 

Acceptance Tests 

a | Insulation To be measured 100% 100 MQ! 1 
between anyone 
electrode and 
parallel  com- 
bination of all 
the others at 
170 V. 

b | Striking Voltage A — K, 1009, | Vs 1,3 
Vo = 350V 

¢ | Scaling Accuracy Vy = 400V 100%, 1,2 
Vi = 435V 
Vo = —40V 
T = 60pS 
Frequency = 

4-0 kc/s 

d | Running Voltage Ve = 400V 1009, V. | 184 194| V |1, 4 

GROUP B 

Life Test 
Combined AQL | 1-5] 1A 

a | Survival running Vp = 500V 57 
life test Vi = 435V 

V, = —40V 
T = 60pS 

Tests to be per- 
formed at end of 
survival running 
test 

b | Scaling Accuracy Vy = 400V 2 
Vi = 435V 
V, = —40V 
T = 60pS 
Frequency = 

4-0 ke/s 

¢ | Running Voltage Vb = 400V V. |176]| 206| V 4 

DK-1-2 ISSUE 2 
ENGLAND
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Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

5 | ° Limits . o 

Test Test Conditions | = [ /P E | 5 2 O | Level c | X 4 
< Fle|2]°]% 

GROUP C 
Electrical Retest 6 

Not more than 7 
days prior to appli- 
cation for Services 
final approval 

a | Scaling Accuracy Vp = 400V 100, 2 
Vi = 435V 
YV, = —40V 
T = 60ps 
Frequency == 

4-0 kefs 

b | Running Voltage Vb = 400V 1009, V.| 184|194 4 

NOTES 

1. Tests of Group A are to be applied directly after completion of manufacture. 

2. The tube shall scale without error the first applications of test signals (ilus- 
trated in Fig. 1). Test signals are to be applied for at least 1/10th second. 
The test circuit of Fig. 2 is applicable. 

3. Ky.9 st guide and 2nd guide electrodes to be disconnected. illuminations 
of tube to be 5—50 ft. candles, Tube to conduct in fess than 10 seconds. 

4. The Kq.9 1st guide and 2nd guide electrodes will be successively earthed 
through a suitable make before break type switch to cause 30 gaps to con- 
ductin turn. The running voltage across each gap shall be within the specified 
limits. For this test the K, and Kq.q electrode will be commoned. The 
test circuit to Fig. 3 is applicable. The measurement of the running volts 
is to be made between 0-1 and 20 seconds after the contacts of the make 
before break type switch have broken. 

5. The tubes selected for this test are to be run in the circuit shown in Fig, 4. 
One application of the pulses shown in Fig. 1 is to be made every 85 + 5 hours. 
The tube is to receive 20 such pulses and then be removed. A tube which 
fails to step on the application of the test pulses shall be rejected. The 
normal guide bias is to be 4+ 60 V which will be reduced to 435 V immediately 
prior to the application of pulses. 

6. During the period between the completion of Group A tests and the com- 
mencement of Group C tests no further processing shall be applied. 

7. A lot shall consist of not more than one calendar month's production or 
1301 whichever is the greater. For lots of 800 and less sampling codes shall 
be as for lots 801—1300. 

ISSUE 2 DK-1-3 
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GC10B/L, GC10/4B L Scale-of-ten Counter 
(CV.6044) (CV.6100) Specially processed for long life 
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Scale-of-ten Counter GG10B/L, GC10/4B/L 
Specially processed for fong life (CV.6044) (CV. 6100) 

Mechanical Data 

Mounting position Any 

For visual indication 
the tube is viewed 

Alignment 

Escutcheons 

Base 

Base Connections 
(underside view) 

8 
°© o 

(:0¢Y o o 
° o 3 

5 4 

6 

GC10B,L 
Pin 1 Common cathodes 

1 st—Guides 
Anode 

2nd Guides 

Cathode O " 

= 4 Q
N
 
A
W
 

GD.I.-S- 
GDh2= i
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through the dome of 
the bulb. 

Cathode Q" is aligned 
with pin 6 to an accur- 
acy of 4+ 12°, 

N78211 Bakelite, 
N79368 Brass 

1.0. 

GC10,48B/L 
Pin Commeoen cathodes 

Cathode " 5 " 
1st Guides 
Anode 

2nd Guides 

Cathode "*9" 
Cathode "0 

Cathode “3 " [-
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65A 

Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

Limit Ratings 
Rectangular  Sine 

Puise Wave 
Drive Drive 

Max. speed 4,000 p.p.s. 4,000 c.p.s. 

Max. striking voltage 350V 350V 
Max. anode current 550 pA 550 pA 

Min. anode current 250 pA 250 pA 
Max. input signal peak to peak 140 V 171V 

*Max. guide bias 60V 
Max. K, bias —20V 

Max. K, load 100 kQ 

Max. guide bias resistance 220 k2 

Characteristics 

Running voltage at 450 pA 190 V 190 vV 

Recommended Operating Conditions 

Supply voltage 400 V 400 V 
Anode resistor 470 kQ 470 kQ 

Signal amplitude —120V 55V r.ms. 

Both Guides 

Pulse duration 80 pS 

Both Guides 

Signal delay, 2nd guide 80 usS 
Signal delay, 2nd guide 45° 

*Bias voltage 35V 9V 
Both Guides 

Bias voltage K, —10V —10V 

Output cathode load 33 kQ 33 kQ 

* With rectangular pulse drive with a variable mark/space ratio this guide bias 
must be maintained, e.g., by D.C. restoration. 
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65A 

GG10B/L, GC10/4B/L Scale-of-ten Counter 
(Cv.6044) (Cv.6100) Specially processed for long life 

- Insp. | & L I 
Test Test Conditions 6" Levzi E | ¢ % | £ 3 

< “wlTsixE 

GROUP A 

Acceptance Tests 

a | Insulation To be measured 100% 100 MQ! 1 
between anyone 
electrode and 
parallel  com- 
bination of all 
the others at 
170 V. 

b | Striking Voltage A — K, 1009, | Vs 1,3 
Vo = 350V 

¢ | Scaling Accuracy Vy = 400V 100%, 1,2 
Vi = 435V 
Vo = —40V 
T = 60pS 
Frequency = 

4-0 kc/s 

d | Running Voltage Ve = 400V 1009, V. | 184 194| V |1, 4 

GROUP B 

Life Test 
Combined AQL | 1-5] 1A 

a | Survival running Vp = 500V 57 
life test Vi = 435V 

V, = —40V 
T = 60pS 

Tests to be per- 
formed at end of 
survival running 
test 

b | Scaling Accuracy Vy = 400V 2 
Vi = 435V 
V, = —40V 
T = 60pS 
Frequency = 

4-0 ke/s 

¢ | Running Voltage Vb = 400V V. |176]| 206| V 4 

DK-1-2 ISSUE 2 
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Scale-of-ten Counter GC10B/L, GC10/4B/L 
Specially processed for long life (CV.6044) (CV.6100) 

5 | ° Limits . o 

Test Test Conditions | = [ /P E | 5 2 O | Level c | X 4 
< Fle|2]°]% 

GROUP C 
Electrical Retest 6 

Not more than 7 
days prior to appli- 
cation for Services 
final approval 

a | Scaling Accuracy Vp = 400V 100, 2 
Vi = 435V 
YV, = —40V 
T = 60ps 
Frequency == 

4-0 kefs 

b | Running Voltage Vb = 400V 1009, V.| 184|194 4 

NOTES 

1. Tests of Group A are to be applied directly after completion of manufacture. 

2. The tube shall scale without error the first applications of test signals (ilus- 
trated in Fig. 1). Test signals are to be applied for at least 1/10th second. 
The test circuit of Fig. 2 is applicable. 

3. Ky.9 st guide and 2nd guide electrodes to be disconnected. illuminations 
of tube to be 5—50 ft. candles, Tube to conduct in fess than 10 seconds. 

4. The Kq.9 1st guide and 2nd guide electrodes will be successively earthed 
through a suitable make before break type switch to cause 30 gaps to con- 
ductin turn. The running voltage across each gap shall be within the specified 
limits. For this test the K, and Kq.q electrode will be commoned. The 
test circuit to Fig. 3 is applicable. The measurement of the running volts 
is to be made between 0-1 and 20 seconds after the contacts of the make 
before break type switch have broken. 

5. The tubes selected for this test are to be run in the circuit shown in Fig, 4. 
One application of the pulses shown in Fig. 1 is to be made every 85 + 5 hours. 
The tube is to receive 20 such pulses and then be removed. A tube which 
fails to step on the application of the test pulses shall be rejected. The 
normal guide bias is to be 4+ 60 V which will be reduced to 435 V immediately 
prior to the application of pulses. 

6. During the period between the completion of Group A tests and the com- 
mencement of Group C tests no further processing shall be applied. 

7. A lot shall consist of not more than one calendar month's production or 
1301 whichever is the greater. For lots of 800 and less sampling codes shall 
be as for lots 801—1300. 
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GC10B/L, GC10/4B L Scale-of-ten Counter 
(CV.6044) (CV.6100) Specially processed for long life 
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Scale-of-ten Counter GG10B/L, GC10/4B/L 
Specially processed for fong life (CV.6044) (CV. 6100) 

Mechanical Data 

Mounting position Any 

For visual indication 
the tube is viewed 

Alignment 

Escutcheons 

Base 

Base Connections 
(underside view) 

8 
°© o 

(:0¢Y o o 
° o 3 

5 4 

6 

GC10B,L 
Pin 1 Common cathodes 

1 st—Guides 
Anode 

2nd Guides 

Cathode O " 

= 4 Q
N
 
A
W
 

GD.I.-S- 
GDh2= i

 

ISSUE 2 

through the dome of 
the bulb. 

Cathode Q" is aligned 
with pin 6 to an accur- 
acy of 4+ 12°, 

N78211 Bakelite, 
N79368 Brass 

1.0. 

GC10,48B/L 
Pin Commeoen cathodes 

Cathode " 5 " 
1st Guides 
Anode 

2nd Guides 

Cathode "*9" 
Cathode "0 

Cathode “3 " [-
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t
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+ 
S
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N
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or 
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Scale-of-ten Counter Tube GC10D 
For Single-pulse Operation (CV.5143) 

Limit Ratings 

Maximum counting rate : any wave shape 20 kp/s 

Maximum total anode current 12 mA 
Minimum total anode current 700 pA 

Minimum anode supply voltage 

(normal room illumination) 420V 
Maximum potential difference between guides 

and cathodes 180V 
The cutput cathode 1. st not rise above the poten- 

tial of the commoned cathodes by more than 
10 volts, and may be made more than 30 volts 

negative only when resetting. 

Characteristics 

Running voltage at 800 pA 215 V approx. 

Recommended Operating Conditions 

*Anode current 800 pA 

Output cathode load 82 kQ 
Forced resetting pulse —140 V 

Random pulse drive-amplitude — (144 v _'_I"_ ;‘5(2) z 

**Random pulse drive-duration 25 pS min. 
**Random pulse drive-quiescent time 25 pS min. 
Random pulse drive—guide bias +72 £ 12V 

Sine wave drive-amplitude 65—100 V r.m.s. 

Sine wave drive—guide bias +12 4 2V 

* The required anode current may be obtained from a 475 V supply via a 
330 k2 resistor. 

Note—To reduce the effect of stray capacity to a minimum it is 
essential that the anode resistor be wired not more than 
1” {or 5 mm.) from tag 4 aon the valve holder. 

** The maximum is limited by the repetition rate. 

ISSUE 2 DK—4-1 



GC10D Scale-of-ten Counter Tube 
(CV.5143) For Single-pulse Operation 

Mechanical Data 

Mounting position Any. 
For visual indication, the tube is 

viewed through the dome of the 
bulb. 

Alignment Cathode *“ O " is aligned with pin 
No. 6 to an accuracy of + 12° 

Weight 44 g (nominal). 

Escutcheons N.78211 Bakelite or 
N.79368 Brass 

Base L.O. 

Base Connections 
(underside view) 

| Pin Common cathodes 
3rd Guides 
1st Guides 
Anode 

Output cathode 
Output 3rd Guide 
2nd Guides O

~
N
O
U
M
T
A
 

W
M
 
=
 

523 5mm 
3-35° 
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Scale-of-ten Counter Tube GC10D 
For Single-pulse Operation CV 5143 

+475v F25v 
—0 

o +10V %fik +300V20v 
220K 

5% 

5 
INPUT 

+72v ¥12vy —oOUTPUT 

l g —*@mflov 

o 2 ] 

100pFT RESET 
° LINE 

- -5 3|5V 

| LKI122 

Input 
Drive C1 R1 R2 D1 

Duration Amplitude 

Random | > 25 uS 145 +5V | -02 pF 1MQ Not Q3/3 
pulse —12V reqd. 

Sine — 65—100 V To suit Not 100k | Not 
wave r.m.s. lowest reqd. reqd. 

frequency 

Sine-wave or random-pulse drive for GC10D 

DK-4-2 ISSUE 2 
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Bi-directional 12-way Computing 
Tube with Intermediate Outputs GC ]2/ 4B 

Limit Ratings 

Maximum counting rate: sine wave and rect- 
angular pulses 4,000 p.p.s. 

Maximum total anode current 550 pA 
Minimum total anode current 250 pA 
Minimum anode supply voltage 

(normal room illumination) 350V 
Maximum potential difference between guides and 

cathodes 140 V 
Maximum output cathode load 150 kQ 

Characteristics 
Running voltage at 300 pA 191 V approx. 

Recommended Operating Conditions 

*Anode current 310 pA £ 209, 
**Guide bias 420V + 40V 

Bias on output cathode resistor —20V Zero 
Resultant pulse 40V 40V 
Forced resetting puise —120V 
Double pulse drive-amplitude —80V L+ 10V 
Double pulse drive-durations 60 pS 
Integrated pulse drive-amplitude —145V £ 15V 
Integrated pulse drive-duration 80 uS 
Sine wave drive-amplitude 40—70 V r.m.s. 
* The required anode current may be obtained from a 475 V supply 

via an 820 k< resistor. 
** This does not apply in the case of the sine wave drive. 

The following table shows the number of input pulses for which outputs may 
be obtained for both directions of drive and with each cathode used as the zero 
electrode. 

Number of pulses to give output from :— 

A »
 

)]
 

o
 

Clockwise, A zero 
Anti-clockwise, A zero 
Clockwise, B zero 
Anti-clockwise, B zero 
Clockwise, C zero 
Anti-clockwise, C zero 
Clockwise, D zero 
Anti-clockwise, D zero W
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O
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O
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=
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Bi-directional 12-way Computing 
GCIZI 4B Tube with Intermediate Outputs 

Mechanical Data 

Mounting position Any. 

For visual indication the tube is 

viewed through the dome of the 

bulb. 

Alignment Cathode “ B " is aligned with pin 
No. 6 to an accuracy of + 10°. 

Weight 43 g (nominal). 

Escutcheon N79369 Brass 

Base 1.O. 

Base Connections 
(underside view) 

295mm 
8 ) ™ 116 "MAX 

o\ N 
HON | 

6\ oo /3 

o
 

4 335 

Pin Common cathodes 
Cathode *“ C” 
1st Guides 

" Anode 

2nd Guides J 

Cathode “ A" h 

Cathode “B [L Um R 
Cathode “D t O
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W
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TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector GCA10G 
Dekatron with Auxiliary Anodes Gs A 
and Routing Guides 106 

UNDER REVISION 
The cathodes of the counter tube are arranged with 1—9 com- 

moned internally and ‘0’ brought out to a separate connection in 

order to provide a transfer puise when the tubes are cascaded. |In 

the case of the Selector tube the cathodes are all brought out to 

separate base connections. In both tube types additional output 

electrodes in the form of ten auxiliary anodes placed between the 
main anode and the cathodes are also brought out to connections 
in the base. The electrodes can be used to provide negative pulses 

suitable for the direct operation of a Digitron register tube. The 
routing guides between ‘9’ and ‘0’ are brought out to separate 

connections to facilitate bi-directional counting. 

Limit Ratings 

Maximum counting rate paired pulse drive 10 kp;s 

Maximum counting rate single pulse drive 5 kp/s 

Minimum main anode supply voltage 440 V 
*Maximum main anode current 0-9 mA 
*Minimum main anode current 0-5 mA 

*Maximum auxiliary anode current 2:5 mA 
*Maximum cathode current 3-0 mA 
*Minimum cathode current 2:3 mA 
Maximum cathode load 33kQ 
Maximum routing guide resistor 4.7 kQ 

*The maximum main and auxiliary anode currents cannot occur with the 

same operating conditions. The sum of these two currents should not 
exceed the maximum cathode current, 

The current through the auxiliary anodes may be varied by changing the 

Digitron anode resistor, and similarly, the Dekatron main anode/cathode 

current can be varied by changing its anode resistor. The two currents 
are substantially independent of each other. 

DK-10-1 



TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector 
GCA10G Dekatron with Auxiliary Anodes 
GSA10G and Routing Guides 

UNDER REVISION 
Characteristics 

Main anode to cathode running voltage 240 V nom. 
Auxiliary anode voltage when conducting 225 V nom, 

Recommended Operating Conditions 

Main anode supply voltage 475 £ 25V 
Main anode current 0-62 mA 
Auxiliary anode current 2:0 mA 
Cathode load resistor 3-3kQ 
Main anode resistor 390 kQ 
Auxiliary anode resistors (Digitron readout Fig. 1) 220 kQ 
Auxiliary biasing resistor (Digitron readout Fig. 1) 1MQ 
Auxiliary anode resistors (no readout Fig. 2) 33 kQ 
Auxiliary anode biasing resistor (no readout Fig. 2) 100 k2 
Forced resetting pulse amplitude —100 V nom. 
Forced resetting pulse duration 50 S min. 
Paired pulse drive Fig. 3 amplitude 120 V nom. 
Paired puise drive Fig. 3 duration 30 pS 
Paired pulse drive Fig. 3 guide two delay 28 S 
Single pulse drive Fig. 4 amplitude 150 V nom. 
Single pulse drive Fig. 4 duration 100 ¢S nom. 

DX-10-1 



TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector 
Dekatron with Auxiliary Anodes GCA")G 

and Routing Guides GSA1 OG 

UNDER REVISION 
Mechanical Data 

Mounting position Any. 

For visual indication the tube may 

be viewed through the dome of 
the bulb. 

Alignment Cathode ‘0" is aligned to pin 3 
with an accuracy of + 5° 

Base Modified B26A 

Socket B27A 

GCA10G Base Connections 
(underside view) 

54.2mm. 
6O0mm, 2.133Tm 
2362 | MAX 

Commoned Cathode 1-9 A 

Cathode 0 ‘ 

Routing Guide 2 
Routing Guide 1 
Auxiliary Anode 1 . 
Auxiliary Anode 0 <+ zfilgpm‘—-b 

Auxiliary Anode 8 
Auxiliary Anode 7 
Auxiliary Anode 6 
Auxiliary finoge i 28 14 12 10 8 b 
Auxiliary Anode 
Auxiliary Anode 3 > B9 T 
Auxiliary Anode 2 
Do not connect 17 
Guide 2 
Guide 1 lE 
Main Anode 

Pin 

L
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TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector GCA10G 
GSA10G Dekatron with Auxiliary Anodes 

and Routing Guides 

UNDER REVISION 

GSA10G Base Connections 
{Underside View) 

Pin1 Cathode 1 Pin 10 Cathode 6 Pin 20 Auxiliary Anode 0 
2 Cathode 0 11 Cathode § 21 Auxiliary Anode 9 
3 Routing Guide 2 12 Do not connect 22 Auxiliary Anode 7 

4 Routing Guide 1 13 Cathode 4 23  Auxiliary Anode 6 
5 Cathode 9 14 Cathode 3 24  Auxiliary Anode 5 

6 Auxiliary Anode 8 15 Guide 2 2b  Auxiliary Anode 4 

7 Cathode 8 16 Guide 1 26 Auxiliary Anode 3 

8 Cathode7 17 Cathode 2 27 Auxiliary Anode 2 
9 Do not connect 19 Auxiliary Anode 1 28 Main Anode 

DK-10-2 ISSUE 2 



TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector GCA10G 
Dekatron with Auxiliary Anodes GS AIOG 
and Routing Guides 

UNDER REVISION 
< 475ve 25V 

< 4= 
¢ IM $ 68K 
3 p GRIOH/K 

[ ] 

390K i=1=220'( 1:220!( ( 9 J 
1'1"-'- - - - -1’ --------- 

1,«, 1' 

y . GSAIOG/GCAIOG 
Gio— o 77T P 

{ 

G2 . c200c00000 "0 
HERERE 

: - OV TPUT 
33K 3-3k$€3-3K 

"""" $S5 
S 

-oRESET 
f0A202 

o <QV T 
Fig. 1 Dekatron with Digitron Readout. 

o 
475viasy 

100K 

390§ 33K 
p 
p 
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w
 

[
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b
 

A
 

v 
A A
L
 4
 

GSAIOG / 
GCAIOG 

e, . _ . - ol @ 
G 1o—¢ o 

G20 999090090 
IS BEEAR] 

e —) 

233K OUTPUT 

p 

r
v
w
y
 
.
 

3.3k $ 
p 
p A

R
 

v
 

L 1 1 1 | | | rs
 

p 

0 
fOA202 RESET 

* ¢ -0V & P 

Fig. 2 Dekatron without Digitron Readout. 
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TENTATIVE DATA SHEET 

GCA10G Bi-directional 10-way Counter/Selector 

GSA10G Dekatron with Auxiliary Anodes 

and Routing Guides 

UNDER REVISION 

1 
1 cO2uF 

(20v] !Iso..s o—4t -Gl 

t2ov] | ‘:;;FF‘ —0G2 
‘024 

30us 1E33K1:33K 
4 < 

r b 3 S 

60ts5vo IPYEY 
f max < IOk pps. 2% OA202 

Fig. 3 Paired Pulse Drive. 

—0 475V 

!; 5-6M 
100* Ioss 'figj‘_ 

* L4 isotiov] [ 28k $6:800¢F 
1: 0t 

-G 2 
470 | 

OA 202 L ifa:n 
4 

60 % svo —e 
15k . A § max «5 Pps OA202 

Fig. 4 Single Pulse Drive. 
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CX™ ENGINEERING BULLETIN 
ELECTRONIC COMPONENTS 

N.U. INDITRON 
TYPE GI-10 

The function of this tube is to portray the digits 0--9, one PHYSICAL CHARACTERISTICS 
atatime, in any selected order as controlled by an external 
switching clreuit. A: Overall Height..... 2.05 40.05 in. 

B: Bulb Height.soasss « 1,50 0.85 in. 

The selected numeral form appears as a brilliant, sharp cathode C: Tubulation Height.. 0.75 #0.05 in. 

glow in the characteristic orange-red color of Neon gas dis- D: Pin Length......... 0.24 £0.02 in. 

\ ~ charges. The numéral forms are arranged in a stack on planes E: Center Pin Length.. 0.56 0,02 in. 
approximately 0.050 in. apart in order from | to O starting F: Bulb Diameter...... 0.820 $0.02 in. B 
at the bottom. Ten input leads are used; one for each numer- G: Tubulation Length.. .175 0.03 in. =t % 

. 5 E i i . al. A system of shared parallel load resistors is required ELECTRICAL CHARACTERISTICS 

The ignition and operating veltages vary somewhat from digit 
to digit in the tube and depend somewhat on both the immedi- 

BASING ate and long-term operating history, however, the character- 

istics remain quite constant under all conditions. 
Any standard 9-pin miniature socket containing a center shield 
may he‘ used, such as Amphenol 59-409. Pin No.10 makes contact The following curves depict typleal operating characteristics. 
to this center shield which is used as the socket connecting Specific values in other.tubes may vary by a factor of +10-15 5 

terminal. percent. 

The socket is oriented with respect to viewing position so 200 = = 1.4 

that line A— A" intersecting the centers of pins No.l and i e Rl § 

9 is horizontal., This orients the numerals in the correct ! ™ P A i 1.2 
; it Rve 20| s . vertiral position. 5 L = x' \n_;_»_,.,...* \‘\ ;r 0 Gu‘f'!‘fll-".‘l&‘l' 

) 8 
AY . 

VOLTS / == [ 
160 o . 6 

1s0— 
I 140 

/\ 

=g 8 &« 5 € 7 & &0 
NUMERALS 

GURVE | - OPERATING VOLTAGE 
GURVE 2 —BREAKDOWN VOLTAGE 
CURVE 3 — OPERATING CURRENT 

APPLICATION TO CIRCUITS 

All of the characters in this tube must be held at anode potential except a selected gpe 
which is switched to ground by some external circuit. Each INDITRON requires 10 load 
resistors, nine of which are always parallel connected to the effective anode, which is 

the combined effect of the nine unswitched elements. 

A recommended circuit for mechanical switching is given herewith. The resistor values 

sre those used with satisfactory results in this laboratory but are not pecessarily 
optimized. The applied DC voltage for best operation is not critical and ranges from 
160 - 190 volts. 

The current drawn in operation by the different digits 
is from 1 to 2 ma. If these values are exceeded the = 
life of the tube will be materially shortened. The 

veltage supply should be adjusted until the largest 15 v 
number, the "0" or "B" is just covered with glow. AG. 

o ISSUED MAY 19854 
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Ziffernanzeigeréhre 

Nodistron 

Gasgefiillte Kaltkatodenrdhre 
GN 1 

- Vorlaufig - 

ke Ky , 

i 
ks kg i 

| 
|l3 kO :L 

L s ) | 

ks a= I 

! 

| 

Gewicht ca. 57 g 

1. Betriebawerte i} 2) 

a) fiir Gleichspannung 

Anodenspannung Ua 200 250 300 v 

Anodenwiderstand Ra 18 33 47 kN 

Katoden strom I 3,5 3,5 3,5 mA 

b) fiir Halbwellen- Wechselspannung 

Anodenspannung Ua 220 240 300 vV 

Anodenwiderstand Ra 8,2 10 22 kf} 

Katodensirom 1k 3 3 3 mA 

c) fiir Wechselspannung 

Anodenspannung Ua 220 2440 300 Vv 

Anodenwiderstand Ra 27 a3 56 ki 

Katodenstrom Ik 3 3 3 ma 

Die R6hre darf nicht ohne Anodenwiderstand betrieben werden. Auflerdem 

ist zur gleichmiBigen Ausleuchtung der Ziffern in die Katode 1 ein Wider- 
stand von ca. 80 % des Anodenwiderstandes einzuschalten. 

Bei Wechselspannungsbetrieb ist die Gleichstromanode a = iiber 220 k 

mit der Wechselstromanode a~ zu verbinden. 

6.12.1961 1 



GN 1 - Vorlaufiges Datenblatt - 

2. Grenzwerte 

3. Besondere Hinweise 

Minimale Speisespannung 1) . 
Bmin 

Maximaler Anodenstrom 1 
amax 

Minimaler Anodenstrom I \ 
amin 

Minimale L&schspannung o _ . 
emin 

und Lebensdauer der Rohre mdglichst gering zu halten, 

200 

2,5 

120 

nicht als Anoden gegeniiber der betriebenen Katode wirken kénnen. 

Als Speisespannung soll die héchste im Gerat verfiigbare Spannung mit 

einem entsprechend bemessenen Anodenwiderstand verwendet werden, um 

die Unterschiede im Strom und damit in der Helligkeit infolge Streuung 

Die Schaltung soll so ausgelegt sein, daB die nicht betriebenen Katoden 

entweder abgeschaltet sind oder auf ein Potential gelegt werden, dafl sie 

6.12.1861 
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Ziffernanzeigerdhre 

Nodigtron G N 2 

Gasggefiilite Kaltkatodenrdhre - Vorliufig - 

—— 

-
 

by
t 

Gewicht ca. 60 g 

1. Betriebswerte 1 

2. 

b
t
 
~
 

a) filr Gleichepannung 
Anodenbetriebsspannung Upg, 200 250 300 v 
Anodenwiderstand Ry 18 ‘ 33 47 k§ 
Katodenstrom I 3,5 3,5 3,5 mA 

b) fiir Halbwellen- Wechselspannung 
Anodenbetriebsspannung Up, 220 240 300 V 

Anodenwiderstand Rg 8,2 10 22 kO 

Katodenstrom I 3 3 _ 3 mA, 

Grenzwerte 

Minimale Speisespannung UBmin 200 v 
Maximaler Anodenstrom Iamax 5 mA 
Minimaler Ancdenstrom Iamin 2,5 mA 
Minimale Léschspannung Uemin 110 v 

Besondere Hinweise 

Als Speisespannung soll die hochste im Ger#4t verfiighare Spannung mit 

einem entsprechend bemessenen Anodenwiderstand verwendet werden, 

um die Unterschiede im Strom und damit in der Helligkeit infolge 
Streuvung und L.ebensdauver der Réhre mdoglichst gering zu halten. 

Die Schalting soll so ausgelegt sein, dall die nicht betriebenen Katoden 

entweder abgeschaliet sind oder auf ein Potential gelegt werden, dafl sie 

nicht als Anoden gegentiber der betriebenen Katode wirken kénnen. 

Die Rbhre darf nicht ohne Anodenwiderstand betrieben werden. Aufler- 

dem ist zur gleichmifligen Ausleuchtung der Ziffern in der Katode 1 ein 
Widerstand von ca, 80% des Anodenwiderstandes einzuschalten, 

3. 2, 1962 1 
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Zifférnanzeigeréihre G N 3 
gasgefiillte Kaltkatodenréhre 

vorlaufig 

ke ks 
ke Ky 

kg k3 

kg k2 

ko kq 

Gewicht ca. 10 g 

1.  Betriebswerte fiir Gleichspannung 

Anodenbetriebsspannung U 170 250 300 v 
Anodenwiderstand Ro® 15 56 82 k0 
Katodenstrom I 2 2 9 mA 

2.  QGrenzwerte 

Minimale Speisespannung U . 170 v 
Minimale Ldschspannung UBm_ln 100 v 
Maximaler Katodenspitzenstrom I;fsrgglax 4 mA 
Mittlerer Katodensirom I 2 mA 

3. Besondere Hinweise 

Als Speisespannung soll die héchste im Gerit verfiighare Spannung 

mit einem entsprechend bemessenaen Anodenwiderstand verwendet 

werden, um die Unterschiede im Strom und damit in der Helligkeit 

infolge Streuung und Lebensdauer der Réhre moglichst gering zu halten. 

Die Schaltung soll so ausgelegt sein, dafl die nicht betriebenen Katoden 
entweder abgeschaltet oder auf ein Potential gelegt werden, dafl 

gie nicht als Anoden gegenliber der betriebenen Katode wirken kénnen. 

Zur Erreichung einer langen Lebensdauer wird ein fortilaufender Wechsel 
der geziindeten Katoden empfohlen. Bei Dauerbetrieb sollten die Katoden 
mindestens einmal innerhalb 24 Siunden gewechselt werden. 

27,4, 1962 1 



GN 3 Vorlaufiges Datenblati 
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3. Besondere Hinweise 

eingefiarbt. 

Ziffernanzeigershre G N 4 
Gasgefiilite Kaltkatodenrdhre 

- Vorliufig - 

ks ks 

k9 kg 

kg k3 

kg k2 

ko ky 

Gewicht ca. 10 g 

1. Betriebhaswerte fiir Gleichspannungl) 

Anodenbetriebsspannung Upga 170 250 300 A4 
Anodenwiderstand R, 15 56 82 k) 
Katodenstrom I 2 2 2 mA 

2. Grenzwerte 

Minimale Speisespannung UBmin 170 Vv 

Minimale Léschspannung Uemin 100 v 
Maximaler Katodenspitzenstrom Ipgpmayx 4 mA 
Mittlerer Katodenstrom I 3 mA 
Minimaler Katodenstrom fiir 
volle Ausleuchtung % 1,5 mA 

Zur Erhéhung des Kontrastes ist der Rohrenkolben als Orange-Filter 

Als Speisespannung soll die hichste im Gerit verfiigbare Spannung mit 

einem entsprechend bemessenen Anodenwiderstand verwendet werden, um 

die Unterschiede im Strom und damit in der Helligkeit infolge Streu- 

ung und Lebensdauer der Réhre méglichst gering zu halten. 

Die Schaltung soll so ausgelegt sein, daB die nicht betriebenen Katoden 
entweder abgeschaltet oder auf ein Potential gelegt werden, dafl sie 
nicht als Anoden gegeniiber der betriebenen Katode wirken kénnen, 

Zur Erreichung einer langen Lebensdauer wird ein fortlaufender Wech- 
sel der geziindeten Katoden empfohlen. Bei Dauerbetrieb sollten die 

Katoden mindestens einmal innerhalb 100 Stunden gewechselt werden. 

1) Die Réhre darf nicht ohne Anodenwiderstand betrieben werden. 

22.2.1964 
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Ziffernanzeigerthre 
GN5S 
GN5SA 
- Vorliaufig - 

k5 5 8 

k, . 

ky 3 

1 
2 

ko =9 

k'| a= 

Gewicht ca. 

1. Betriebswerte fiir Gleichspannungl) 

Anodenbetriebsspannung 
Anodenwiderstand 

Katodenstrom 

2. Grenzwerte 

Minimale Speisespannung 
Minimale Ldschspannung 
Maximaler Anodenstrom 

Minimaler Anodenstrom 

3. Besondere Hinweise 

Uga 200 
R, 18 
I, 3,5 

UB1'1:1in 
Uemin 

Lamax 

Lamin 

a 

250 

33 

3,5 

300 

47 

3,5 

200 
100 

2,5 

400 vV 

75 kfl 

3,5 mA 

v 

v 

mA 

mA 

Als Speisespannung soll die héchste im Gerit verfiigbare Spannung mit 
einem entsprechend bemessenen Anodenwiderstand verwendet werden, 

um die Unterschiede im Strom und damit in der Helligkeit infolge Streu- 
ung und Lebensdauer der Rohre méglichst gering zu halten. 

Die Schaltung soll sc ausgelegt sein, daf die nicht betriebenen Katoden 
entweder abgeschaltet sind oder auf ein Potential gelegt werden, dal 

sie nicht als Anoden gegeniiber der betriebenen Katode wirken knnen. 

Die Katode Nr. 1 ist so ausgelegt, daBl die Verwendung eines Ausgleich- 
widerstandes zur Begrenzung des Stromes an dieser Katode entfillt. 

W e e e e e e SR ER W EN G m SN R SR ED GE W NN SR SN SR ER MR M SR MR e e e e A P BT B EF EE W ER R e S A SN SR SR SR N R e AR EE A A SR SR SR M e 

1) Die Rdhre darf nicht ochne Anodenwiderstand betrieben werden. 

22.2.1964 



GNS/SA - Vorlaufiges Datenblatt - 

Zur Erreichung einer langen Lebensdauer sollen die Katoden wechsel- 
weise betrieben werden, Ist ein Dauerbetrieb nnvermeidlich, sollte 

mindestens einmal innerhalb 24 Stunden ein Umschalten auf eine andere 

Katode erfolgen. 

Die GN 5 hat zur Erhshung des Kontrastes einen rot eingefirbten R6hren- 
kolben, wihrend die GN 5 A einen Klarglaskolben hat, fiir den duflere 

Filter verwendet werden kénnen. 

2 @ 22.2.1964
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Ziffernanzeigerthre 
GN5S 
GN5SA 
- Vorliaufig - 

k5 5 8 

k, . 

ky 3 

1 
2 

ko =9 

k'| a= 

Gewicht ca. 

1. Betriebswerte fiir Gleichspannungl) 

Anodenbetriebsspannung 
Anodenwiderstand 

Katodenstrom 

2. Grenzwerte 

Minimale Speisespannung 
Minimale Ldschspannung 
Maximaler Anodenstrom 

Minimaler Anodenstrom 

3. Besondere Hinweise 

Uga 200 
R, 18 
I, 3,5 

UB1'1:1in 
Uemin 

Lamax 

Lamin 

a 

250 

33 

3,5 

300 

47 

3,5 

200 
100 

2,5 

400 vV 

75 kfl 

3,5 mA 

v 

v 

mA 

mA 

Als Speisespannung soll die héchste im Gerit verfiigbare Spannung mit 
einem entsprechend bemessenen Anodenwiderstand verwendet werden, 

um die Unterschiede im Strom und damit in der Helligkeit infolge Streu- 
ung und Lebensdauer der Rohre méglichst gering zu halten. 

Die Schaltung soll sc ausgelegt sein, daf die nicht betriebenen Katoden 
entweder abgeschaltet sind oder auf ein Potential gelegt werden, dal 

sie nicht als Anoden gegeniiber der betriebenen Katode wirken knnen. 

Die Katode Nr. 1 ist so ausgelegt, daBl die Verwendung eines Ausgleich- 
widerstandes zur Begrenzung des Stromes an dieser Katode entfillt. 

W e e e e e e SR ER W EN G m SN R SR ED GE W NN SR SN SR ER MR M SR MR e e e e A P BT B EF EE W ER R e S A SN SR SR SR N R e AR EE A A SR SR SR M e 

1) Die Rdhre darf nicht ochne Anodenwiderstand betrieben werden. 

22.2.1964 



GNS/SA - Vorlaufiges Datenblatt - 

Zur Erreichung einer langen Lebensdauer sollen die Katoden wechsel- 
weise betrieben werden, Ist ein Dauerbetrieb nnvermeidlich, sollte 

mindestens einmal innerhalb 24 Stunden ein Umschalten auf eine andere 

Katode erfolgen. 

Die GN 5 hat zur Erhshung des Kontrastes einen rot eingefirbten R6hren- 
kolben, wihrend die GN 5 A einen Klarglaskolben hat, fiir den duflere 

Filter verwendet werden kénnen. 

2 @ 22.2.1964
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Ziffernanzeigerohre G N 6 
Gasgeflillte Kaltkatodenréhre 

- Vorlaufig - 

Abmessungen 

siehe Blatt 2 

Gewicht ca, 8 g 

1. Betriebswerte fiir Gleichspannungl) 

Anodenbetriebsspannung URa 200 300 400 \'2 
Anodenwiderstand R, 33 100 150 kQ 

Katodensirom I 1,7 1,6 1,7 mA 

2. Grenzwerte 

Minimale Speisespannung UBmin 200 Vv 

Minimale Loéschspannung Uemin 115 v 
Mittlerer Katodenstrom I 2,5 mA 

Minimaler Katodenstrom 

fiir volle Ausleuchtung Iimin 1,25 mA 

3. Besondere Hinweise 
2 

Zur Erhéhung des Kontrastes ist der Rohrenkolben als Orange-Filter 
eingefirbt, 

Als Speisespannung soll die héchste im Gerit verfiigbare Spannung mit 

einem entsprechend bemessenen Anodenwiderstand verwendet werden, 
um die Unterschiede im Strom und damit in der Helligkeit infolge Streu- 
ung und Lebensdauer der Réhre moéglichst gering zu halten. 

Die Schaltung soll so ausgelegt sein, dafl die nicht betriebenen Katoden 
entweder abgeschaltet oder auf ein solches Potential gelegt werden, 
dafBl sie nicht als Anoden gegeniiber der betriebenen Katode wirken kinnen. 

Zur Erreichung einer langen Lebensdauer wird ein fortlaufender Wechsel 

der geziindeten Katoden empfohlen. Bei Dauerbetrieb sollten die Katoden 

mindestens einmal innerhalb 100 Stunden umgeschaltet werden, 
W A e e e NN AR R A e o e e e e e M AR EE S NN N WP R ST AR SR AR B AR S e SR A e e e e e e U ke B Al e A 

1) Die Réhre darf nicht ohne Anodenwiderstand betrieben werden. 

28.3.1964



GN6 - Vorliufiges Datenblatt - 
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10-way Register GR10A 
Or Indicator Tube 

(CV5291) 

Limit Ratings 

Minimum anode to cathode voltage to ensure 

breakdown (normal room illumination) 129V <« 

Maximum voltage across tube and 500 k{2 resistors 

to ensure tube extinguishes 105V <« 

Maximum potential difference between any two 
cathodes {Cathode resistors min. value of 300 k) 120V <« 

Maximum total anode current 250 pA 

Minimum total anode current 50 A 

Characteristics 

Running voltage at 60 uA 108 V approx. 

Recommended Operating Conditions 

Anode current 60 pA 

To ensure correct operation the cathode potential 

must change by a voltage ¥V, where :— 

Vo > Vg—Vy 

> 129105, i.e., 24 volts 

Vs = Striking voltage 

Vx = Extinction voltage 

N.B. <& Indicates a change from previous data sheets. 

ISSUE ~ RG-1-1 



GRI0A 
(CV5291) 

10-way Register 
Or Indicator Tube 

Mechanical Data 

Mounting position Any. 
The tube is viewed through the 
dome of the bulb. 

Alignment Cathode No. 2 is aligned with pin 
No. 11 to an accuracy of + 12°. 

Welght 50 g. 

Escutcheon N.80977. 

Base Duodecal. 

L] 
‘. 

Base Connections Pin 1 Cathode 1 

(underside view) g " g 

: -8 erereen 
7 ” 5 

8 w4 O 
9 (1) 3 

10 w 2 
11 —_ 
12 Anode 

4 

Ill 

= } 
® 

00002999299 
1Tl 

2 1 0 9 8 7 & 5 4 13 

RG-1-1 ISSUE 2 



MAINTENANCE TYPE ONLY 

*DIGITRON—10 Digit Side-Viewing GR10G 
Cold-Cathode Numerical Register Tube 

Limit Ratings 

Maximum cathode current 9 mA 

Minimum voltage necessary to ensure breakdown 220V 

Characteristics 

Nominal running voltage 180 V 

A cathode left floating will assume some potential 
between that of the anode and the glowing cathode. 

Recommended Operating Conditions 

Under the recommended D.C. operating conditions 
with the characters switched sequentiaily every 
24 hours, an average life of 5,000 hours can be 
expected. 

D.C. operation 
Anode supply voltage — Ra = 10k Q 250V 

A.C. operation 

(Unsmoothed half-wave rectified 50 c.p.s. A.C.) 
Anode supply voltage — Ra = 12kQ 200-220 V r.m.s. 

Ra = 18k Q2 220-250 V r.m.s. 

Cathode 1 equalizing resistor 82kQ 

Cathode 7 equalizing resistor 47k Q 

* Registered Trade Mark 

ISSUE 6 MN-10-1



GR10G 

MAINTENANCE TYPE ONLY 

DIGITRON-10 Digit Side-Viewing 
Cold-Cathode Numerical Register Tube 

Mechanical Data 

Mounting position 
Base 
Socket 

Pin 

Base Connections 
(underside view) 

1 
2 
5 
6 
7 
9 
10 
14 
15 
16 
17 

Cathode 6 

Cathode 5 
Cathode 4 

Anode 
Cathode 3 
Cathode 2 
Cathode 1 
Cathode 0 
Cathode 9 

Cathode 8 
Cathode 7 

Any 
B26A 

B17, B26A or B27A 

- - - 

Note—All other pins are to 
be left unconnected. 

MN-10-1 
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MAINTENANCE TYPE ONLY 

*DIGITRON— 10 Digit Side-Viewing 
Cold-Cathode Numerical Register Tube GR10G 
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Operating Characteristics 

*Registered Trade Mark 

S S 
ISSUE 3 MN-10-2



MAINTENANCE TYPE ONLY 

*DIGITRON — 10 Digit End-Viewing GR1OH 
Cold-Cathode Numerical Register Tube 

Limit Ratings 

Maximum cathode current 2:5 mA 

Minimum voltage to ensure breakdown 150 V 

Characteristics 

Nominal running voltage at 2 mA 140 V 

Minimum pre-bias voltage (glowing cathode at 0 V) +25V 

Maximum pre-bias voltage (glowing cathode at 0 V) +100 V 

A cathode left floating will assume some potential 
between that of the anode and the glowing cathode. 
Pre-biasing ensures that the non-glowing electrodes 
are clamped at a predetermined level and cathodes 
are selected bringing them to the 0 V line. 

Recommended Operating Conditions 

Under the recommended operating conditions, with 
the cathodes switched sequentially every 24 hours, 
an average life of 4000 hours can be expected. 

D.C. operation 

Anode supply voltage—R, = 82 kQ 250V 
R, = 47 kQ 200V 

A.C. operation 

(Unsmoothed half-wave rectified 50 c.p.s. A.C)) 

Anode supply voltage—R, = 120 k 220-250 V r.m.s. 
R.= 82k 200-220 V r.m.s. 

*Registered Trade Mark 

. 
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MAINTENANCE TYPE ONLY 

GR10H *DIGITRON— 10 Digit End-Viewing 
Cold-Cathode Numerical Register Tube 

Mechanical Data 

Mounting position Any 

Base B17A 

Socket B17A 

(ondrde iew o 1P 
MAX.DIA, 

CENTRE LINE OF CHARACTERS 

33mm 
1-299 
MAX. 

o
 »
 

1 Cathode 3 
2 Cathode 9 12mm 
4 Cathode 0 477 
5 Cathode 7 
6 Cathode 8 

10 Cathode 6 
11 Cathode 5 
12 Anode 
13 Cathode 1 
14 Cathode 2 
15 Cathode 4 

Note: All other pins are to 
be left unconnected. 

1GQmm 
748° 
v 

=
 

T 
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MAINTENANCE TYPE ONLY 

*DIGITRON — 10 Digit End-Viewing 
Cold-Cathode Numerical Register Tube GR10H 
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Operating Characteristics 

*Registered Trade Mark 
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TENTATIVE DATA SHEET 

*DIGITRON - Long Life 10 Digit Side-Viewing GR"“J 

Cold-Cathode Numerical Register Tube 

Limit Ratings 

Maximum cathode current 4 mA 

Minimum voltage necessary to ensure breakdown 150 V 

Characteristics 

Nominal running voltage 145 V 

A cathode left floating will assume some 

potential between that of the anode and 

the glowing cathode. 

Recommended Operating Conditions 

Under the recommended d.c. operating conditions 

with the characters switched sequentially every 

24 hours, an average life of 10,000 hours can 

be expected. 

D.C. operation 

Anode supply voltage Ra = 33k} 250 V 

A.C. operation 

(Unsmoothed half-wave rectifier 50 c.p.s. a.c.) 

Anode supply voltage - Ra = 39k{2 200-220V r.m. s. 
Ra = 47k(} 220-250V r.m. s. 

Filters 

For many applications the use of a light filter may be 

advantageous. ‘Circular polarized’ filters (Type HNCP, 

supplied by Polarizers (U.K.) Ltd., 28, Stamford Street, 

London, S.E. 1) eliminate reflected light and improve 

contrast. Coloured filters of glass, Perspex or Gelatine 

can also be used to advantage, amber or red tinted filt- 

ers making Long Life Digitrons appear identical with 

other Digitrons. 

*Registered Trade Mark 

ISSUE 2 RG-T7-1 



TENTATIVE DATA SHEET 

GR]OJ DIGITRON -« Long Life 10 Digit Side-Viewing 

Cold-Cathode Numerical Register Tube 

Mechanical Data 

Mounting position Any 

Base B26A 

Socket B17A, B26A or B27A 

_ 1686mm 
Base Connections 664’ 
funderside view) F-I:'I_A)_(—— 

-
—
-
-
-
_
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;
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i
z
z
 

78/72mm 
307/ 2835 
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Cathode 

Cathode 

Cathode 

Anode 
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Note: All other pins are 

to be left unconnected. 

RG~7-1 ISSUE 2 



TENTATIVE DATA SHEET 

*DIGITRON -Long Life 10 Digit Side-Viewing 

Cold-Cathode Numerical Register Tube 
GR10d 
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Operating Characteristics 
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TENTATIVE DATA SHEET 

*DIGITRON -Long Life 10 Digit End-Viewing GR-‘“K 

Cold-~Cathode Numerical Register Tube 
(CV.5842) 

Limit Ratings 

Maximum cathode current 1.8 mA 

Minimum voltage to ensure breakdown 150 V 

Characteristics 

Nominal running voltage at 1.4 mA 140 V 

A cathode left floating will assume some 

potential between that of the anode and 

the glowing cathode, 

Recommended Operating Conditions 

Under the recommended d.c. operating conditions 

with the cathodes switched sequentially every 

24 hours, an average life of 10,000 hours can 

be expected. 

D.C. operation 

Anode supply voltage Ra = 82k{] 250 V 

Ra = 47Kk(} 200 Vv 

A.C. operation 

(Unsmoothed hal f-wave rectified 50 c.p.s. a.c.) 

Anode supply voltage - Ra = 82k 200-220V r.m. s. 

Ra = 120k 220-250V r.m. s. 

Fil ters 

For many applications the use of a light filter may be 

advantageous. ‘Circular polarized’ filters (Type HNCP, 

supplied by Polarizers (U.K.) Ltd., 28, Stamford Street, 

London, S.E. 1) eliminate reflected light and improve 

contrast. Coloured filters of glass, Perspex or Gelatine 

can also be used to advantage, amber or red tinted filt- 

ers making Long Life Digitrons appear identical with 

other Digitrons. 

*Registered Trade Mark m 
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TENTATIVE DATA SHEET 

GR 10K DIGITRON -Long Life 10 Digit End-Viewing 

Cold-Cathode Numerical Register Tube 
(CV.5842) 

Mechanical Data 

Mounting position Any 

Base B17A 

Socket B17A 

32-4mm 
Base Connections <« 270 

(underside view) MAX.DIA. 

CENTRE LINE OF CHARACTERS /fifl——‘ 

33mm 
1-299 
MAX. 

iQmm 

Pin 1 Cathode 3 472 F— 

2 Cathode 9 

4 Cathode 0 

5 Cathode 7 e 

6 Cathode 8 | q‘ 
10 Cathode 6 mm 
11 Cathode 5 748 
12 Ancde 

13 Cathode 1 

14 Cathode 2 

15 Cathode 4 

Note: All other pins are 

to be left unconnected. 

RG-8-1 ISSUE 2 



TENTATIVE DATA SHEET 

*DIGITRON - Long Life 10 Digit End-Viewing GR"“K 

Cold-Cathode Numerical Register Tube 
(CV. 5842) 
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Operating Characteristics 
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139] TENTATIVE DATA SHEET 

*DIGITRON-Long Life 10 Digit End-Yiewing GR1OM 
Cold Cathode Numerical Register Tube 

Characteristics and Recommended Operating Conditions 
(at room temperature uniess otherwise stated) 

Minimum anode to cathode voltage to ensure 
breakdown (see Note 1) 170 V 

Nominal running voltage at 2 mA 140 V 

D.C. Operation— 
Recommended Cathode Current 2 mA 

Minimum positive bias on non-conducting cathodes 60V 
(See Note 2) 

Half wave A.C. supply 
Recommended Cathode Current, average 1-5 mA 

peak 7 mA 

Minimum positive bias on non-conducting cathodes 40 V 
(See Note 2) 

Life expectancy (2 mA cathode current) (See Note 3) 

Continuous ionisation of one cathode > 5,000 hours 

Sequentially switching cathodes every 100 hours 
or less > 30,000 hours 

Absolute Maximum Ratings 

Cathode current (each digit)— 

Maximum average (averaging time = 20 mS) 2-5 mA 

Maximum peak 10 mA 

Minimum for D.C. operation 1-0 mA 

Bulb temperature— 

Maximum + 70°C 

Minimum (See Note 3) — 50°C 

Notes— 
(1) At temperatures below 0°C anode supply should be at least 200 V. 

(2) Under limit conditions some deterioration of the glow appearance may 
occur during life. To minimise this, the voltage between the conducting 
and non-conducting cathodes should be as high as possible. 

(3) At —50°C the life expectancy of the tube is reduced. 

* Registered Trade Mark 

RG-11-1 



TENTATIVE DATA SHEET 139 

*DIGITRON-Long Life 10 Digit End-Viewing GR10OM 
Cold Cathode Numerical Register Tube 

Mechanical Data 
Mounting position An 
Base B13B 
Socket B13B 

Base Connections 
(underside view) 30m£n 

i [ 18I b 

CENTRE LINE OF CHARACTERS MAX. DIA. 

26-5mm 
I-O43" 
MAX. 

] 4 
Pin Anode 

g;:m:g The dome of the tube 

2 

3 

g Cathode 8 is filter coated 

6 
7 

Cathode 7 

Cathode 6 
9 Cathode 5 
10 Cathode 4 
11 Cathode 3 
12 Cathode 2 
13 Cathode 1 

Note—All other pins are 
to be left unconnected 

IS Smm 

RG-11-1



139K TENTATIVE DATA SHEET 

*DIGITRON—Long Life 10 Digit End-Viewing 
Cold-Cathode Numerical Register Tube GR10M 

=
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i 

DC. SUPPLY 

VOLTAGE 

VOLTAGE 

Y 
-0 

Typical Circuit for D.C. Operation 

Ra 

X 
BIAS 

VOLIACE 

AAAA o 

AC. 

SUPPLY 

Typical Circuit for A.C. Operation 

*Registered Trade Mark 
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TENTATIVE DATA SHEET 139K 

GR1OM *DIGITRON-Long Life 10 Digit End-Viewing 
Cold-Cathode Numerical Register Tube 
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Sum of the Total Probe Current to all Non-Illuminating Cathodes 

Plotted against Cathode Bias Voltage. 
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133 
MAINTENANCE TYPE ONLY 

*DIGITRON-10 Digit Side-Viewing Miniature Cold- GRIOW 
Cathode Numerical Register Tube, with flying leads 

Limit Ratings 

Maximum cathode current 4 mA 
Minimum voltage necessary to ensure breakdown 220V 

Characteristics 

Nominal running voltage 160 V 

A cathode left floating will assume some potential 
between that of the anode and the glowing cathode. 

Recommended Operating Conditions 

Under the recommended D.C. operating conditions 
with the characters switched sequentiaily every 
24 hours, an average life of 3;688 hours can be 
expected. 2.000 

D.C. operation 
Anode supply voltage — Ra = 18k Q2 20V 

A.C. operation 

(Unsmoothed half-wave rectified 50 c.p.s. A.C.) 
Anode supply voltage — Ra = 27kQ2 200-220 V r.m.s. 

Ra = 47kQ 220-250 V r.m.s. 

* Registered Trade Mark 
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MAINTENANCE TYPE ONLY 134 

GR10W DIGITRON-I0 Digit Side-Viewing Miniature Cold- 
Cathode Numerical Register Tube, with flying leads 

Mechanical Data 

Mounting position Any 

Base Flying lead 

Base Connections 8-42!12'1.|:n 
(underside view) l%g)( 

4 

i ! \ v | 48/42mm 
Bl |es0tiess 

Lead 1 Cathode 1 - 
2 Cathode 2 L__L["W 1 
i gatnode3 38mmMIN 

athode 4 H 
. -496 ; omosd Il 

7 Omitted 
Lead 8 Cathode 6 19/17mm| 

9 Onmitted 7481.669" 
10 Cathode 7 DIA. 
112 Cathode 8 

Cathode 9 
13 Cathode 0 *OV 
14 Anode 

N.B.—To prevent damage 22k 
to the tube, the leads 
should not be sold- 

14 

ered or bent nearer b hd 
than 5 mm (£} from ? 
the glass seal. '3 

234b]loll|2!3 

\o 

o— 

— —_— 
ENCLAND 

MN-12-1 ISSUE 3 



135 MAINTENANCE TYPE ONLY 

*DIGITRON— 10 Digit Side-Viewing GRIOW 
Miniature Cold-Cathode Numerical 
Register Tube, with flying leads 
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Operating Characteristics 

*Registered Trade Mark 

o 
ISSUE 2 gl MN-12-2 



68/9S¥ECl ~xX—+ Hd D % 0684L9SVECLOA AN D 

ECLOA A DN 06849S¥E€CL ~ X —+ Hd D % 068/49S 

dD % 0684L9SVECLOA AN DN 06849GvECL ~ X —+ 

68/9GVECL - X—+ Hd D % 068L9SvECLTA AN O 

ECLOA AA DA 068495vECL ~X—+ Hd D % 068/L9S 

dJ % 068L9SVECLOAN AX DN 068L9GYECL ~ X —+ 

6849SYVECL ~X—+ Hd D % 068L9SVYECLTA AX DX 

CLOA AN DN 068495vECL ~X—+ Hd D % 068/96 

dJ % 068/L9SVECLOA AADN 068L95¥VECL ~ X — + 

68/9GVECL X —+ Hd D % 06849SVECL A AN O 

CCLOA AN DA 068495vECL ~ X —+ Hd 3, % 068496 

dJ % 068L9SVECLOA AN OA 068L9GVECL X —+ 

68/9GvECL ~X—+ Hd D % 06849S¥E€CL A AN D 

€CL OA AN DX 06849SVETL ~ X —+ Hd D % 06895 

Id D 7% 0684L9SVECLOA AN DN 068/49GvECL ~ X —+ 

16829SVETL+X—+ Hd D % 068L9SVETLBA AN DY 

€L A DN 06849SVETL + x—+ Hd D % 068496 

d D % 068/9SVETLBN AX DM 068/9SVETL ~ X — + 

JE€NJ. ¥OLVIIAN] 
/7 N 
NYaoy 
\_/



I 
GR-116D 
GR-116P MG-17G MG-137 MG-157 

CD11 

CDh27 

GR-211 

GR-311



REFERENCE NUMBER CD25 

e 

CD43 GR-110 GR-116D CD66 

Ovutline Drawing 308MAX —e 
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13.54MAX 

L6 MAX 

F19¢MAX~ 

Pulse Duration (mS) 

i g | 
& = : & 

165¢MAx-l i - L l __L 

L_ 
76 sAX —= 

326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 



REFERENCE NUMBER 
(7 Segment) MG-137 MG-157 

Ovutline Drawing 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 



REFERENCE NUMBER 
(7 Segment) 

13.08MAX 

10. SMAX,, 

A T TT T 2 

. Y AEE z i Ovutline Drawing T |5 
if__ 9x | 

1 I 

» Iuflmmm » 
15¢ 056 L 

0.4 2 /m]m’[m z ufl”fl”fl'fl' z 
D 0.4¢ i 

Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pulse Duration (mS) 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pulse Duration (mS) 
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165¢MAx-l i - L l __L 

L_ 
76 sAX —= 

326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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MAINTENANCE TYPE ONLY 

* DIGITRONS -12 Character Side-Viewing GR 126 

Cold-Cathode Letter Tubes GR 12 H 

GR12G Tube contains the letters A to L inclusive 

GR12H Tube contains the letters L to X excluding P and Q 

but additionally including E. 

Limit Ratings 

Maximum cathode current:- 

Letter I 5 mA 

Letters L and T 5.5 mA 

Letters J and F 7.5 mA 

Remaining letters 9.0 mA 

Minimum voltage necessary to ensure breakdown 220V 

Characteristics 

Nominal running voltage:- 

Letter T at 4.5 mA 170V 

Letters L and T at 5.0 mA 175V 

Letters J and F at 6.25 mA 185V 

Remaining letters at 7.5 mA 175V 

A cathode left floating will assume some potential 

between that of the anode and the glowing cathode. 

It should be noted that non-glowing cathodes must not 

be returned to a bias rail, but should be left 

disconnected. 

Recommended Operating Conditions 

D.C. operation 

Anode Supply Voltage - Ra = 10K{} 250V 

A.C. operation 

(Unsmoothed half-wave rectified 50 c.p.s. A.C.) 

Anode Supply Voltage - Ra = 12K( 200-220V r.m. s. 

Ra = 18k{) 220-250V r.m. s. 

Cathode equalizing resistors (Va = 250V only). 

Letter I 8. 2k} 

Letters L and T 4. 7K 

* Registered Trade Mark mmalbling ! 
ISSUE 2 MN-13-1 



MAINTENANCE TYPE ONLY 

GR 126 DIGITRONS -12 Character Side-Viewing 

GR 12 H Cold-Cathode Letter Tubes 

Mechanical Data 

Mounting Position Any 

Base B26A 

Socket B17, BR26A or B27A 

Ibmm_ 

Base Connections 630 

(Underside view) 

G cpi 
T I l 
1 
| | 

20mm | | 78/72mm 
| (] " 

f ! ; 3-0O71/2-835 
§ 

20mm 

_’L_idi B Jl 

’ . Yy w ol 

G12G GR12H 29-5/27mm 

1416171+ Ob3 
Pin 1 Cathode B Pin 1 Cathode P —-——D”—r*v 

3 " G 3 i S 

5 " J 5 " v 

6 " A 6 " M 3 

7 " H 7 " N 

8 " L 8 " W 

9 " K 9 " L 

10 " 1 10 " T 

13 Anode 13 Anode 

14 cCathode C 14 Cathode U GR 12G 

15 " P 15 o X 
16 " E 16 " R 13 

17 " D 17 " E —l— j 

Note: Pins 2,4,11 and 12 must be left &LMNERgIUVW 

 EEEIEEEEEKE 
GR12H 

ROumin 

MN-13-1 ISSUE 2
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MAINTENANCE TYPE ONLY 

* DIGITRONS -12 Character Side-Viewing GR 120 

Cold-Cathode Letter Tubes GR 12 H 
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Operating Characteristics 

* Registered Trade Mark 
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MAINTENANCE TYPE ONLY 

* DIGITRONS -12 Character Side-Viewing GR 126 

Cold-Cathode Letter Tubes GR 12 H 

GR12G Tube contains the letters A to L inclusive 

GR12H Tube contains the letters L to X excluding P and Q 

but additionally including E. 

Limit Ratings 

Maximum cathode current:- 

Letter I 5 mA 

Letters L and T 5.5 mA 

Letters J and F 7.5 mA 

Remaining letters 9.0 mA 

Minimum voltage necessary to ensure breakdown 220V 

Characteristics 

Nominal running voltage:- 

Letter T at 4.5 mA 170V 

Letters L and T at 5.0 mA 175V 

Letters J and F at 6.25 mA 185V 

Remaining letters at 7.5 mA 175V 

A cathode left floating will assume some potential 

between that of the anode and the glowing cathode. 

It should be noted that non-glowing cathodes must not 

be returned to a bias rail, but should be left 

disconnected. 

Recommended Operating Conditions 

D.C. operation 

Anode Supply Voltage - Ra = 10K{} 250V 

A.C. operation 

(Unsmoothed half-wave rectified 50 c.p.s. A.C.) 

Anode Supply Voltage - Ra = 12K( 200-220V r.m. s. 

Ra = 18k{) 220-250V r.m. s. 

Cathode equalizing resistors (Va = 250V only). 

Letter I 8. 2k} 

Letters L and T 4. 7K 

* Registered Trade Mark mmalbling ! 
ISSUE 2 MN-13-1 



MAINTENANCE TYPE ONLY 

GR 126 DIGITRONS -12 Character Side-Viewing 

GR 12 H Cold-Cathode Letter Tubes 

Mechanical Data 

Mounting Position Any 

Base B26A 

Socket B17, BR26A or B27A 

Ibmm_ 

Base Connections 630 

(Underside view) 

G cpi 
T I l 
1 
| | 

20mm | | 78/72mm 
| (] " 

f ! ; 3-0O71/2-835 
§ 

20mm 

_’L_idi B Jl 

’ . Yy w ol 

G12G GR12H 29-5/27mm 

1416171+ Ob3 
Pin 1 Cathode B Pin 1 Cathode P —-——D”—r*v 

3 " G 3 i S 

5 " J 5 " v 

6 " A 6 " M 3 

7 " H 7 " N 

8 " L 8 " W 

9 " K 9 " L 

10 " 1 10 " T 

13 Anode 13 Anode 

14 cCathode C 14 Cathode U GR 12G 

15 " P 15 o X 
16 " E 16 " R 13 

17 " D 17 " E —l— j 

Note: Pins 2,4,11 and 12 must be left &LMNERgIUVW 
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MAINTENANCE TYPE ONLY 

* DIGITRONS -12 Character Side-Viewing GR 120 

Cold-Cathode Letter Tubes GR 12 H 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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129 MAINTENANCE TYPE ONLY 

*DIGITRON-2 Character Side-Viewing 
Cold-Cathode + and — Register Tube 

GR2G 

Limit Ratings 

Maximum cathode current (4 sign) 
Maximum cathode current (— sign) 

Minimum voltage necessary to ensure breakdown 

Characteristics 

Nominal running voitage 

A cathode left floating will assume some potential 
between that of the anode and the glowing cathode. 

Recommended Operating Conditions 

Under the recommended D.C. operating conditions 
with the characters switched sequentially every 
24 hours, an average life of 4,000 hours can be 
expected. 
Anode supply voltage 

Cathode 4 series resistor 

Cathode — series resistor 

* Registered Trade Mark 

5 mA 

3 mA 

180 V 

168 V 

250V 

15k Q2 

27kQ 

o S — 
ENCLAND 

ISSUE 3 MN-7-1



MAINTENANCE TYPE ONLY 130 

GR2G DIGITRON-2 Character Side-Viewing 
Cold-Cathode + and — Register Tube 

Mechanical Data 

Mounting position Any 

Base B26A 

Socket B17A, B26A or B27A 

[8mm 
Base Connections 709" 
(underside view) 

I8mm 
709" 78/72mm 

3O/ 2835 

35mm 
i+378" 

Pin 6 Anode 
Pin10 — l N 
Pin14 <+ 

Note—All other pins are to 
be left unconnected. 

N m S 
RG-4-1 ISSUE 2 
MN-7-1 ENCLAND ISSUE 3



131 MAINTENANCE TYPE ONLY 

*DIGITRON—2 Character Side-Viewing GR2C 
Cold-Cathode + and — Register Tube 
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Operating Characteristics 

*Registered Trade Mark 

— 
MN-7-2 

ISSUE 2



R 
MAINTENANCE TYPE ONLY 

* DIGITRON -2 Character End-Viewing G"Q H 

Cold-Cathode + and - Register Tubes 

Limit Ratings 

Maximum cathode current (t sign) 2 mA 

Maximum cathode current (- sign) 1.5 mA 

Minimum voltage necessary to ensure breakdown 150V 

Characteristics 

Nominal running voltage 130v 

A cathode left floating will assume some 

potential between that of the anode and 

glowing cathode 

Recommended Operating Conditions 

Anode supply voltage 250V 

Cathode + series resistor 82k() 

Cathode - series resistor 120k(2 

* Registered Trade Mark 

ISSUE 2 | MN-8-1



S 

MAINTENANCE TYPE ONLY 

Ga 2 H DIGITRON -2 Character End-Viewing 

Cold-Cathode + and - Register Tubes 

Mechanical Data 

Mounting Position Any 

The characters are viewed through the dome of 

the bulb. They will appear upright (within % 

10°) when the tube is mounted with the line: 
through pins 3 and 12 vertical, pin 12 being 

uppermost. 

Base _ B17 

Socket B17A 

Base Connections 32-4mm 
(underside view) +-276° S— — 

MAX.DIA. 
CENTRE LINE OF CHARACTERS 

“wm— 

- 
33am 
-299 
MAX. 

Pin 16 Anode 

Pin 6 + 

Pin 15 - 

Note - All other pins are to be 

left unconnected. 

MN-8-1 ISSUE 2



MAINTENA Mlc| El‘ 'rvl lpl IE !ol 'fiS 

* DIGITRON -2 Character End-Viewing G"2 H 

Cold-Cathode *+ and - Register Tubes 
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Operating Characteristics 

* Registered Trade Mark 
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CD43 GR-110 GR-116D CD66 

Ovutline Drawing 308MAX —e 
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13.54MAX 

L6 MAX 

F19¢MAX~ 

Pulse Duration (mS) 

i g | 
& = : & 

165¢MAx-l i - L l __L 

L_ 
76 sAX —= 

326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pulse Duration (mS) 

i g | 
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165¢MAx-l i - L l __L 

L_ 
76 sAX —= 

326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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125 MAINTENANCE TYPE ONLY 

*DIGITRON—4 Character Side Viewing 
Cold-Cathode Fraction Register Tube GR46G 

Limit Ratings 

Maximum cathode current—1 5 mA 

Maximum cathode current—g, 1, 7 mA 

Minimum voltage necessary to ensure breakdown 200 V 

Characteristics 

Nominal running voltage la = 5 mA 170V 

A cathode left floating will assume some potential 
between that of the anode and the glowing cathode. 

Recommended Operating Conditions 

Under the recommended D.C. operating conditions 
with the characters switched sequentially every 
24 hours, an average life of 3,500 hours can be 
expected. 

D.C. operation 

Anode supply voltage — Ra = 12kQ 250V 

A.C. operation 

(Unsmoothed half-wave rectified 50 c.p.s. A.C.) 
Anode supply voltage — Ra = 12kQ 200-220 V r.m.s. 

Ra = 18k Q 220-250 V r.m.s. 
Cathode 1 equalizing resistor 10k Q 

* Registered Trade Mark 

S — 
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MAINTENANCE TYPE ONLY 126 

GRA4G DIGITRON-4 Character Side Viewing 
Cold-Cathode Fraction Register Tube 

Mechanical Data 

Mounting position Any 
Base B26A 
Socket B17, B26A or B27A 

Base Connections 

(underside view) 
X
 

5
 

o
 

>
 

5
 

o
 

=%
 

o
 

=
 
=
k
 B
N
 
—
 

All other pins to be left unconnected. 

+250V 105 . 

12k A | b (o 
A A D BN ENe X 17 7 8 I5 81" { v | 78mm/72mm 

| . | 3.0772.835" 
10k * ! — 

20 78 | TARAD 

—1 "o 
295/ 2Tmm. 

HbFNOB3” 
DiA. 

r—— r— 
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127 MAINTENANCE TYPE ONLY 

*DIGITRON—4 Character Side-Viewing GR4G 
Cold-Cathode Fraction Register Tube 
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Operating Characteristics 

*Registered Trade Mark 
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TENTATIVE DATA SHEET 

*DIGITRON-Long Life 7 Character End-Viewing GR 7 M 
Cold Cathode Register Tube Containing 
Characters +, —, V, A, (1, 9 and ~ 

Characteristics & Recommended Operating Conditions 

(at room temperature unless otherwise stated) 

Minimum anode to cathode voltage to 

ensure breakdown 160V 

Nominal running voltage at 2mA 140V 

D.C. Operation - 

Recommended Cathode Current 2mA 

Min., Positive bias on non-conducting cathodes 

(See Note 1) 60V 

Half-wave A.C. Supply - 

Recommended Cathode Current, average 1°5mA 

peak TmA 

Min. Positive bias on non-nonducting cathodes 

(See Note 1) 40V 

Life Expectancy (2mA Cathode Current) 

Continuous ionisation of one Cathode >5, 000 hours 

Sequentially Switching Cathodes every 

100 hours or less >30, 000 hours 

Absolute Maximum Ratings 

Cathode current (each character) - 

Maximum average (averaging time = 20mS) 2 *5mA 

Maximum peak 10mA 

Minimum for D.C. operation 1+0mA 

Bulb temperature - 

Max imum + 70°C 
Minimum -500¢ 

Notes: - 

(1) Under limit conditions some deterioration of the glow 
appearance may occur during life. To minimise this, the 

voltage between the conducting and non-conducting cathodes 

should be as high as possible, : 

* Registered Trade Mark 

RG-12~1 



TENTATIVE DATA SHEET 

GR 7 M *DIGITRON-Long Life 7 Fharacter End-Viewing 
Cold-Cathode Register Tube Containing 

Characters +, —, V, A, Q, %, and ~ 

Mechanical Data 
Mounting position 
Base 
Socket 

Base Connections 
(underside view) 

CENTRE LINE OF CHARACTERS 

Pin 2 Anode 

Cathode () 

Cathode % 

Cathode V 

Cathode + 

Cathode ~ 

10 Cathode A 

12 Cathode — 

Note - All other pins are 

to be left unconnected. 

L
 
-
3
 
N
 

B
~
 
W
 

ISfiimn 
bI0* 
Y 

IOmm 

MAX. DIA, 
-~ | (8] —— 

Y 
B13B 
B13B 

26-5mm 
|- 043" 
MAX. 

)4 
The dome of the tube 

is filter coated 

(9%’5_ $$.] 

* Registe :d Trade Mark 

RG-12-1 



bi-directional 10-way selector tabe GS10C 
(Specification CV. 2325) 

Characteristics 

Counting rate :— 

Sine wave and rectangular pulse drive 
circuits 0—4,000 pp5 

Limit Ratings 

Maximum total anode current 550 pA 

Minimum total anode current 250 pA 

Minimum supply voltage, anode to cathode 
(normal room illumination) 400 ¥V 

Maximum potential difference between guides 
and cathodes 140 V 

Recommended Operating Conditions 

Anode current 325 pA + 209 

Running voltage at this current 192V 

Cathode load resistors 0—270 kQ 
(see curve, page 29). 

The required anode current may be obtained from a 
475 V supply via a 680 k0 resistor, 

Mounting position Any. 
For visual indication, the tube is 
viewed through the dome of the 
bulb. 

Alignment Cathode No. 1 is lined up with 
pin No. 11 to an accuracy of 4 12°. 

Weight 53 g. (nominal). 

Escutcheon MN.BO977. 

Flfln %Em * . 

(8 o0000000e 
P 1T T 
09 87 654321 

Base : Ducdecal with bottom cap 

Base Connections 
(underside view) Fin ! Cathode 0 

3 " B 
4 o 7 
5 . & 
[ . 5 
7 . 4 
B . 3 
9 . 2 
10 . 1 
1 ind Guides 
12 15t Guides 

B.C. Anode



Bi-directional 10-way 
Selector Tube G(sc;lg?.[z:sl)s 

Limit Ratings 

Maximum counting rate: sine wave and rect- 

angular pulses 4,000 p.p.s. 
Maximum total anode current 550 pA 

Minimum total anode current 250 pA 
Minimum anode supply voltage 
(normal room illumination) 400 V 

Maximum potential a.. “rence between cathodes 

and guides 140 V 

Maximum output cathode load 150 kQ2 

Maximum output available at 4 kc/s with a 150 k2 
cathode load resistor 35V 

Characteristics 

Running voltage at 325 pA 192 V approx. 

Recommended Operating Conditions 

*Anode current 325 pA £+ 209, 

**QGuide bias +36V 

Forced resetting pulse —120V 
Double pulse drive-amplitude —80V L+10V 

Double pulse drive-durations 60 pS 

Integrated pulse drive-amplitude —145V £ 15V 
integrated pulse drive-duration 80 usS 

Sine wave drive-amplitude 40—70 V r.m.s. 

* The required anode current may be obtained from a 475 V supply 

via a 680 k{2 resistor. 

** This does not apply in the case of the sine wave drive. 

ISSUE 2 DK-11-1 



GS10C/S Bi-directional 10-way 
(CV.2325) Selector Tube 

Mechanical Data 

Mounting position Any. 
For visual indication the tube is 
viewed through the dome of the 
bulb. 

Alignment Cathode No. 1 is aligned with pin 
No. 11 to an accuracy of 4 12°. 

Weight 53 g. (nominal). 

Escutcheon N.80977 

Base Duodecal with bottom cap. 

3 o8 
4 w 7 
5 w 6 
6 w 9 
7 w 4 ] Ili: :i::i" 

10 1 i 
11 2nd Guides 
12 1st Guides 
B.C. Anode 

IR - 
l BC . ___“f" 

( 1 2lee = J 
£ 
7929 Q ? P?9Q9 
o 
|098765432I 

DK-11-1 ISSUE 2 



79 

Bi-directional 10-way 

Selector Tube GS m D 

Limit Ratings 

Maximum counting rate: 
Continuous sine wave drive 20 kp/s 
Rectangular pulse drive 10 kp/s 

Maximum total anode current 900 pA 
Minimum total anode current 700 pA 
Minimum supply voltage, anode to cathode 
(normal room illumination) 440 V 

Maximum potential between guides and cathodes 180 V 
Maximum output pulse available with 47k cathode 

load resistor 35V 

Characteristics 
Running voltage at 800 pA 208 V approx. 

Recommended Operating Conditions 
*Anode current 800 pA 
**Guide bias 4504+ 5V 
Cathode load resistors 47 k2 max. <« 
Forced resetting pulse —140 V 

***Double pulse drive—amplitude —120V + 10V 
Double pulse drive—duration 30 uS 4+ 209 
Double pulse drive—pulse overlap at 

the 909, pulse level 10 + 5 uS <« 
****|ntegrated pulse drive—amplitude —145V £ 15V 

Integrated pulse drive—duration 33 S 4 209 <« 
Sine wave drive—amplitude 60—100 V r.m.s. < 

* The required anode current may be obtained from a 475 V supply via a 
300 kQ2 + 5%, resistor. 

Note—To reduce the effect of stray capacity to a minimum it is essential that 
the anode resistor be wired not more than §” (5 mm) from the anode tag 
on the valve holder. 

*x Thi? doesznot apply in the case of the sine wave drive. See circuit LK.100, 
ssue 2, 

**¥* The pulses should have a rise time of less than 150 V/uS and a droop of less 
than 30 V. See circuit LK.102, Issue 2. 

***¥* The pulse should have a rate of rise of less than 150 V/uS and a droop of less 
than 5 V. See circuit LK.101, Issue 2. 

N.B. <« Indicates a change from previous data sheet, 

ISSUE 4 DK-13-1 



GS10D Bi-directional 10-way 
Selector Tube 

Mechanical Data 

Mounting position Any. 
For visual indication the tube is 
viewed through the dome of the 
bulb. 

Alignment Cathode 1 is aligned with pin 
No. 11 to an accuracy of + 12°, 

Weight 53 g (nominal) 
Base Duodecal with bottom cap. 
Escutcheon N80977. 

33 1mm 

‘ 1'3"MAX 

— T 
Pin 1 Cathode 0 o 

Base Connections 2 w 9 
(underside view) 3 w 8 ST 

4 ” 7 il 673 5mm 

5 w B 264" 
6 (1) 5 55'"'\ 

7 . 4 2:28% 
8 "3 NOM 

9 w 2 
10 | 

12 11 2nd Guides 
12 1st Guides , _ 

B.C. Anode H:J U 
21'5mm 
85" 

lBC 
QF 10 ; . 

il 1o .......__.E_.O 

(8000000000 
|i||||]||l| 
09 87 654 32 

DK-13-1 ISSUE 3 
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a1 

Bi-directional 10-way 

Selector Tube 
GS m D 

0475125V 

%3001: 5% 
SINE c GSIOD 

WAVE O—J——1}- o —— . 
INPUT 

60-100Vrms 

Si0ok élOOk Rk=47kMAX 
> 

RESET 
M —OLINE 

[o —) 

+ 
IISSUEQ 

20 I ['s) 5 2 i 500 200 100 50 
FREQUENCY kels  kels  kels kefls  kels  kels cils cls cis cfs 

c 270 330 470 680 -002 -005 Ol 02 05 o 
pr___pF pF__pF  wF 4 wF  pF  pF  pF 

Continuous Sine-Wave Drive 

_ o475 i+2|% v 
---------------------------------- ©3002,8V 

:3 100k 

INPUT o—] -—— 300k 5%, 
02! 
$F 33233k 

i k GSIOD 

; 160k 

50V, 
tSV?;;OpF- Rk=47k MAX 
o | . ) i & ORESET 
T LINE 
1 F' ! 

o— |8k —0 O 
-é 130V /uS Max, 

] 
INPUT PULSE 145 
10kpps MAX. T [ i SoeLeve 

: — 

2l t20% 

Integrated-Pulse Drive 

ISSUE 4 DK-13-2 



GS10D Bi-directional 10-way 
Selector Tube 

0 475 2£+2 o R A © 300 55V 

§300k 5% 

GSIOD 

———— ® J 

¢ ¢ 97 9 99 

% Rk=47k MAX 

...... O RESET 
LINE 

-0 O 
& ) 2&“ - .I 1IBO VjuS MAX 

-4t ",—-— -{—’ 

INPUT pULSE ‘ ,', Izz'g: | PO LEVEL 

Oteps M R 1.0 
ARk e ISSUE 2 

otsus 
PULSE OVERLAP 

Paired-Pulse Drive 

DK-13.2 ISSUE 4 
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Mechanical Data 

Mounting position 

GS10E DEKATRON TUBE 

PERFORMANCE DATA AND BASE CONNECTIONS 

Any. 
For visual indication the tube Is 
viewed through the dome of the 
bulb. 

Alignment Cathode 1 is aligned with pin 
No. 11 to an accuracy of 4 12°. 

Weight 53 g (nominal 
Base Duodecal with bottom cap. 
Escutcheon NB0977. 

Pin 1 Cathode 0 
Base Connections 2 . 
(underside view) 3 o 8 

4 w 7 
5 w & 
6 A 
7 w 4 
8 W 3 
9 w 2 
10 1 
11 2nd Guldu 
12 1st Guides 

B.C. Ancde 

BC 

12 (1o B = . T 
SR BN e 
e bl 111 k] 
0987654321 

Limit Ratings 
Maximum operating speed: sine wave and rectangular 

pulses 10 kefs 
V, minimum 440V 

I, maximum 0-9 mA 

la minimum 0-7 mA 
Maximum cathode voltage excursion 3BV 
Minimum voltage between Vk and Vg (Vg—Vk) 0V 

Recommended Operating Conditions 
Anode supply voltage 475 V 

Ancde current 0-8 mA 
Ancode resistor 240 kQ 5%, 
Cathode voltage (Vg = 50 & 5 V) 35 V max, 
Pulse Amplitude—Double Pulse (Vg =50+ 5V 

R =33 kQ) —120 V. min. 
Pulse Duration— . .+ & & 25 pS min. 

Pulse Overlap—  ,, " 7+3u8 
Pulse Amplitude—#ntegmed Pulse Drlve —130 V min. 
Pulse Duration— . . & & 25 S min. 

PROOPS BROTHERS LIMITED 

52 Tottenham Court Road 
London W, 1.



878 

Bi-directional 10-way Selector GS10H 
Dekatron with Routing Guides 

Although the seated height of this tube is less than 11", the 
electrical characteristics are similar to the Dekatrons with phenolic 
bases. 

Limit Ratings 
Maximum counting rate 5000 p.p.s. 
Maximum anode current 370 A 
Minimum anode current 250 pA 
Minimum supply voltage 
(normal room illumination) 380V 

Maximum potential difference between electrodes 
other than anode 140 V 

Maximum cathode output voltage 28Y 

Characteristics 
Running voltage at 310 pA 187 V nominal 

Recommended Operating Conditions for a maximum 
counting rate of 4000 p.p.s.* 

**Cathode resistors 82KQ 

***Anode resistor 820 KQ 

Supply voltage, with 19/ anode resistor 475V 4+ 109, 
with 59/ anode resistor 475V L+ 5% 

Guide Bias 4+ 35V 
Forced resetting pulse — 120V 

Double Pulse Circuit, Fig. 2 
Pulse amplitudes —704+ 7V 
Pulse durations 80 4+ 5uS 

Integrated Pulse Circuit, Fig. 1 - 
Input pulse amplitude — 145 £ 15V 
Input pulse duration 75 pS min. 

1/3f secs max. 
Continuous Sine Wave Circuit, Fig. 3 

Amplitude 55 £ 15V r.ms. 

* The manufacturers will design circuits to suit individual cases where the 
counting rate exceeds 4 kps. 

** Fach cathode must have a return path to the negative rail via 82 KQ, even 
though an output pulse is not required. 

*** To reduce the effect of stray capacity to a minimum, it is essential that the 
anode resistor be wired not more than }” (5 mm) from the anode tag on the 
valve holder, 

ISSUE 2 PK-171 
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GS10H Bi-directional 10-way Selector 
Dekatron with Routing Guides 

Mechanical Data 

Mounting position Any 

For visual indication the tube is 
viewed through the dome of the bulb. 

Alignment Cathode 1 is aligned with pin 9 & 3°. 

Base B17A 

Escutcheon N79368 

Valveholder, printed 

circuit E.T.L. code HFD 13534 

Valveholders, tags A.E.l. type VH26/1703 

E.T.L. code HFD 13045 

Valveholder connections 29-O9mm 
and fixing (under-chassis o] 
view). 

Ko GLOW POSITION 
3brnrp 

I 26" L‘I& 

L]} 

: ° 

13" e, N\ 7 8 
Y . 12 

156" DIA. 

15 Il 

Valveholder requires 1-0” 
dia. hole in chassis. 9754 2116KI3I0 

Pin 1 Cathode 6 Pin 10 Cathode 0 
2 Cathode 5 11 Routing Guide 2 
3 Do not connect 12 Routing Guide 1 
4 Cathode 4 13 Cathode 9 
5 Cathode 3 . 14 Cathode 8 
6 Do not connect 15 Commoned Guide 2 
7 Cathode 2 16 Cathode7 
8 Anode 17 Commoned Guide 1 
9 Cathode 1 

DK-17-1 ISSUE 2 

87B



87¢C 

Bi-directional 10-way Selector GS10H 
Dekatron with Routing Guides 

4700pF 
o—} o+ 475V 

33kS € 47k éBZOk 

r{o" . - . 

Y:_o(; C Q O 00 O 0 O 

56 

V BIAS ° 

82k§ 82k 

== |[OOOpF ESET 

o - +—o0V 

Fig. 1 Integrated Pulse Drive 

o+475V 

-O2uF 

o—{} 
ot 
O2uF -L 

o 

[OOk 82k§ 82k 

IOCOk 
V BIAS RESET 

o oQV 

ISSUE 2 DK-17-2 



GS10H Bi-directional 10-way Selector 
Dekatron with Routing Guides 

o+475V 

IC 9 * ¢ 

I W .- o 

OOk < OOk 82k 82k 

O~ 4 -0 QV 

f 4kefs | 2kefs | 1kefs | 500 c/s | 200 c/s | 100 c/s | 50 ¢/s 

C | 680 pF | -002uF | -005uF | -O1uF | -02pF | -05pF | -uF 

Fig. 3 Sine Wave Drive 

All diodes type 0A202 or equivalent. 

Components and Voltages 109/ tol. unless specified in data. 

DK-17-2 ISSUE 2 

EHCLAND 
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rectional 12-way seleector tube GS|12C 

Characteristics 

Counting rate : 

Sine wave and rectangular pulse drive 
circuits 0—4,000 pp5 

Limit Ratings 

Maximum total anode current "‘L E50 pA 

Minimum total anede current 'fi:‘\\“ 250 pA 

Minimum supply voltage, aug(g' cathpde 
(normal room illumi 350 ¥ 

Maximum potent renc gEen guides 
and cat %' E’ %h&' 140 V 

Wk A 

Recommended Operating Conditions 

Anode current 325 pA. + 209 

Running voltage at this current 192 ¥ 

Cathode load resistors 0—270 k0 
(see curve, page 19) 

The required anode current may be obtained from a 475 V 

supply via a 680 kil resistor. 

Mechanical Data 

Mounting position 

Weight 

Escutcheon 

Any 

43 g. (nominal) 

MN.79369 

Base Connections 
{underside view) 

2 0 - . 

Tt pedonsotte0 
'fi|5H=I*DB'."E!'1-J 

rli 

m
i
h
 
o
k
 
b
 
=
k
 
=
k
 
=
 
=
k
 

-
 

O
 
o
l
 
B
 
b
l
 
P
t
 
=
2
 
T
 
A
T
 
O
O
 
e
 
O
 
L
A
 
L
 
o
l
 
=
R
y
 

o
 

e 
\Y 

f.-al@;(_ 

‘a&r tags on phenolic tube, 
intended chat |leads should be soldered 

‘E.?" directly to the tags. 

Anode 

Cathade 0 

11 
w10 
L1} 9 

A 8 
o 7 

2nd Guides 

Cathode & 
5 

(313 * 

15t Guides 
Cathode 3 

¥ 1 

1 1 

Colour of Sleeving 
Red 

Black 

Black 

Black 

Yellow oF Green 

Black 

Tellow ar Green 

Black



Bi-directional 12-way 
Selector Tube 65120 

Limit Ratings 
Maximum counting rate: sine wave and rect- 

angular pulses 4,000 p.p.s. 
Maximum total anode current 350 A 
Minimum total anode current 190 pA 
Minimum anode supply voltage 

(normal room illumination) 400 vV 
Maximum potential difference between cathodes 
and guides 140 V 

Maximum output cathode load 270 kQ 
Maximum output available across a 270 k2 cathode 

load resistor 35V 

Characteristics 
Running voltage at 270 pA 191V 

Recommended Operating Conditions 

*Anode current 270 pA 4 209, 
**Guide bias +36V 

Forced resetting pulse —120V 
Double pulse drive-amplitude —80V 1+ 10V 
Double pulse drive-durations 60 pS 
Integrated puise drive-amplitude —145V £ 15V 
Integrated pulse drive-duration 80 S 
Sine wave drive-amplitude 40—70 V r.m.s. 

Mechanical Data 

Mounting position Any. 
For visual indication the tube is 
viewed through the dome of the 
bulb. 

Alignment Cathode No. 1 is aligned with pin 
No. 12 to an accuracy of + 10°. 

Weight 50 g (nominal). 
Escutcheon N.84538. 
Base Duodecal with bottom cap and 

two flying leads. 

* The required anode current may be obtained from a 475 V supply 
via 2 910 kQ resistor. 

** This does not apply in the case of the sine wave drive. 

ISSUE 3 DK-13-1 



Bi-directional 12-way 
G512D Selector Tube 

. 33 Imm 
13 MAx—‘j 

) 
32mm 

Base Connections 
(underside view) 

Pin 1 Cathode0 
2 » 1 
3 » 10 
4 w 9 
5 w 8 
6 w 7 
7 w 6 
8 w 5 
9 ” 4 

10 w 3 
11 w 2 
12 w 1 

SLEEVING Bottom Cap Anode 

Lead between pins 

6 and 7 with yeilow 
sleeving 1st Guides 

YELLOW 

GREEN 

Lead between pins 
12 and 1 with green 

sleeving 2nd Guides 

DK-12-1 ISSUE 3 



TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector GCA10G 
Dekatron with Auxiliary Anodes Gs A 
and Routing Guides 106 

UNDER REVISION 
The cathodes of the counter tube are arranged with 1—9 com- 

moned internally and ‘0’ brought out to a separate connection in 

order to provide a transfer puise when the tubes are cascaded. |In 

the case of the Selector tube the cathodes are all brought out to 

separate base connections. In both tube types additional output 

electrodes in the form of ten auxiliary anodes placed between the 
main anode and the cathodes are also brought out to connections 
in the base. The electrodes can be used to provide negative pulses 

suitable for the direct operation of a Digitron register tube. The 
routing guides between ‘9’ and ‘0’ are brought out to separate 

connections to facilitate bi-directional counting. 

Limit Ratings 

Maximum counting rate paired pulse drive 10 kp;s 

Maximum counting rate single pulse drive 5 kp/s 

Minimum main anode supply voltage 440 V 
*Maximum main anode current 0-9 mA 
*Minimum main anode current 0-5 mA 

*Maximum auxiliary anode current 2:5 mA 
*Maximum cathode current 3-0 mA 
*Minimum cathode current 2:3 mA 
Maximum cathode load 33kQ 
Maximum routing guide resistor 4.7 kQ 

*The maximum main and auxiliary anode currents cannot occur with the 

same operating conditions. The sum of these two currents should not 
exceed the maximum cathode current, 

The current through the auxiliary anodes may be varied by changing the 

Digitron anode resistor, and similarly, the Dekatron main anode/cathode 

current can be varied by changing its anode resistor. The two currents 
are substantially independent of each other. 

DK-10-1 



TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector 
GCA10G Dekatron with Auxiliary Anodes 
GSA10G and Routing Guides 

UNDER REVISION 
Characteristics 

Main anode to cathode running voltage 240 V nom. 
Auxiliary anode voltage when conducting 225 V nom, 

Recommended Operating Conditions 

Main anode supply voltage 475 £ 25V 
Main anode current 0-62 mA 
Auxiliary anode current 2:0 mA 
Cathode load resistor 3-3kQ 
Main anode resistor 390 kQ 
Auxiliary anode resistors (Digitron readout Fig. 1) 220 kQ 
Auxiliary biasing resistor (Digitron readout Fig. 1) 1MQ 
Auxiliary anode resistors (no readout Fig. 2) 33 kQ 
Auxiliary anode biasing resistor (no readout Fig. 2) 100 k2 
Forced resetting pulse amplitude —100 V nom. 
Forced resetting pulse duration 50 S min. 
Paired pulse drive Fig. 3 amplitude 120 V nom. 
Paired puise drive Fig. 3 duration 30 pS 
Paired pulse drive Fig. 3 guide two delay 28 S 
Single pulse drive Fig. 4 amplitude 150 V nom. 
Single pulse drive Fig. 4 duration 100 ¢S nom. 

DX-10-1 



TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector 
Dekatron with Auxiliary Anodes GCA")G 

and Routing Guides GSA1 OG 

UNDER REVISION 
Mechanical Data 

Mounting position Any. 

For visual indication the tube may 

be viewed through the dome of 
the bulb. 

Alignment Cathode ‘0" is aligned to pin 3 
with an accuracy of + 5° 

Base Modified B26A 

Socket B27A 

GCA10G Base Connections 
(underside view) 

54.2mm. 
6O0mm, 2.133Tm 
2362 | MAX 

Commoned Cathode 1-9 A 

Cathode 0 ‘ 

Routing Guide 2 
Routing Guide 1 
Auxiliary Anode 1 . 
Auxiliary Anode 0 <+ zfilgpm‘—-b 

Auxiliary Anode 8 
Auxiliary Anode 7 
Auxiliary Anode 6 
Auxiliary finoge i 28 14 12 10 8 b 
Auxiliary Anode 
Auxiliary Anode 3 > B9 T 
Auxiliary Anode 2 
Do not connect 17 
Guide 2 
Guide 1 lE 
Main Anode 

Pin 

L
~
 

A
 
W
 
=
 

o 4 
o 

N
 
=
 
o
d
 
o
k
 
b
 
b
 
b
k
 
—
d
 
g
 

W
O
N
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A
 
W
N
 
=
D
 

12 
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TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector GCA10G 
GSA10G Dekatron with Auxiliary Anodes 

and Routing Guides 

UNDER REVISION 

GSA10G Base Connections 
{Underside View) 

Pin1 Cathode 1 Pin 10 Cathode 6 Pin 20 Auxiliary Anode 0 
2 Cathode 0 11 Cathode § 21 Auxiliary Anode 9 
3 Routing Guide 2 12 Do not connect 22 Auxiliary Anode 7 

4 Routing Guide 1 13 Cathode 4 23  Auxiliary Anode 6 
5 Cathode 9 14 Cathode 3 24  Auxiliary Anode 5 

6 Auxiliary Anode 8 15 Guide 2 2b  Auxiliary Anode 4 

7 Cathode 8 16 Guide 1 26 Auxiliary Anode 3 

8 Cathode7 17 Cathode 2 27 Auxiliary Anode 2 
9 Do not connect 19 Auxiliary Anode 1 28 Main Anode 

DK-10-2 ISSUE 2 



TENTATIVE DATA SHEET 

Bi-directional 10-way Counter/Selector GCA10G 
Dekatron with Auxiliary Anodes GS AIOG 
and Routing Guides 

UNDER REVISION 
< 475ve 25V 

< 4= 
¢ IM $ 68K 
3 p GRIOH/K 

[ ] 

390K i=1=220'( 1:220!( ( 9 J 
1'1"-'- - - - -1’ --------- 

1,«, 1' 

y . GSAIOG/GCAIOG 
Gio— o 77T P 

{ 

G2 . c200c00000 "0 
HERERE 

: - OV TPUT 
33K 3-3k$€3-3K 

"""" $S5 
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-oRESET 
f0A202 

o <QV T 
Fig. 1 Dekatron with Digitron Readout. 
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Fig. 2 Dekatron without Digitron Readout. 
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TENTATIVE DATA SHEET 

GCA10G Bi-directional 10-way Counter/Selector 

GSA10G Dekatron with Auxiliary Anodes 

and Routing Guides 

UNDER REVISION 

1 
1 cO2uF 

(20v] !Iso..s o—4t -Gl 

t2ov] | ‘:;;FF‘ —0G2 
‘024 

30us 1E33K1:33K 
4 < 

r b 3 S 

60ts5vo IPYEY 
f max < IOk pps. 2% OA202 

Fig. 3 Paired Pulse Drive. 

—0 475V 

!; 5-6M 
100* Ioss 'figj‘_ 

* L4 isotiov] [ 28k $6:800¢F 
1: 0t 

-G 2 
470 | 

OA 202 L ifa:n 
4 

60 % svo —e 
15k . A § max «5 Pps OA202 

Fig. 4 Single Pulse Drive. 
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ANSCHLUSSBILD LDS8C07/GR 110 

j0 Ssuaz, . 
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AT Y 

[ 18 
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-3 M 
. 2.0 

Technische Tect-Daten: 

. GB. Application 

" Pin Layout Pin Connectisn 

Pin Layout (TOP View) Pin Coanection (Botlom Vie 

- l _,?.I” l 80° 

B < 26 
. 9o o5 

~$ 100 o4 
Test Gircuit Figure 3. . + ‘ e 5 

o I ! _ 120 
' 130 o °2 

2.0 ; . 

Typical Dpai’ating Condition 

Ebb 190 | 200 | 230.] Vdc . 1 
Rk 27.1 33| 47 | ke : Figure 6. Figura 7. 

. Rk(+) 150 | 180 | 270 | KQ ’ ' 

. . . T . ) : Pin Conpections 
Time Sharing Apglication duty eycla % l oy 

—0 . 2 RUMERAL O 

PULSE 3;; 3 NIERAL 9 
CURRENT " ) S 

e i~ 4 HLvIRAL 8 
Ebb 12345678910 5 3EC P 

’ ' 5 AUVIRAL 7' 
. Figure §. 7 c 

o= . 3 HURERAL 6 
. Test Dircuit Figurs 4. . 9 KUNERAL 5 

Typical Opsrating Condition 10 RUMTRAL 4 

Ebb 190 | 200 | 230 | Vv 1l HULERAL 3 
- 5o S TR 12 KUSERAL 2 
P_ 8. _ 18 13. HUMERAL 1 

Rk(+) 47 62 | 108 | KQ
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Pulse Duration (mS) 

i g | 
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165¢MAx-l i - L l __L 

L_ 
76 sAX —= 

326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 



REFERENCE NUMBER 
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13.08MAX 

10. SMAX,, 
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. Y AEE z i Ovutline Drawing T |5 
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0.4 2 /m]m’[m z ufl”fl”fl'fl' z 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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Pulse Duration (mS) 
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76 sAX —= 

326MAX —=| 

Pin Connections 

Ki4) A ANODE © 
K : CATHODE (Dk(z) 

1 C: INTER CONNECTION 
@ «@ 

NP : NO PIN 

NC : NO CONNECTION 

Socket TSB—14P TSB—12P TSM—11P TSB - 13P TSR—11P TSB— 12P TSM —13P TSR—11p 

0~9 
0~9 . . ~9 0~9 H —~ ~ —_ ~ ~ ~ ~ ~ D Construction 0~? 0~? 09 0~9 0~9 0~* 0~¥ 0-~9 Decimal Point ecimal Point Decimal Point Decimal Point Left -Right 

MIN. ST, MAX.E MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.[ MIN. ST. MAX.[ MIN. ST. MAX. 

" Supply Voltage (Ydc) Ebb 170 - - 200 - - 170 - - 170 - - 170 - - 200 - - 170 - — 170 - - 170 - - 175 - - o - - 170 - — 
4 . 
o lonization Voltage (Vdc) Ez — — 170 - - 170 — - 170 — — 170 — - 170 — — 170 — — 170 — — 170 — - 170 — — 170 - - 170 — - 170 

;E Cathode Current (mAdc) 1.5 25 35 135 50 65 (06 09 1.2 |15 225 3.0 {15 25 35 (75 10 125 {10 1.8 25 {15 225 30 |12 19 26 | 22 3 38 | 15 225 30| 15 225 390 
gu Numerical Cathode ik {Ebb=170Vdc, Rp= 10k D) | (Ebb=200Vdc, Pp=12k01) (Ebb==170Vde, Pp=33k02) (Ebb=170Vdc. Rp=10k{1)} | (Ebb=170Vdc. Rp=10k(2) | {(Ebb=200vde, Rp—5k{d) (Ebb=170Vdc. Rp~15k02) (Ebb==170Vdc, Rp=10k2)| (Ebb=190Vdc,Rk=27k(}) (Ebb = 180Vdc, Rk =15k{1) (Ebb = 190Vdc, Rp=20k(1) (Ebb-wo\idc,np-\zm) ! 
El: Decimal Point  ik(-) 015 03 0.5 02 04 0.6 — 04 _ 03 05 07 
8 tm) Average Each Cathode (Ebb=190Vdc Rk(-F-180k{2} | (Ebbm180Vde RK(-}=100k{2) Ebb=170vdc  AK(-}~50k(1) 

= % Power Dissipation (w) - - Q0.5 - — 1 - - 0.2 — — 0.5 — - 0.5 — - 2 - — 0.4 — - 0.5 - - 0.5 — — 0.5 - - 0.5 —_ — 0.5 

Numerical Cathode Pk 
Decimal Point  Pk(-) - - 0l — - 01 - - 04 - - o1 

Peak Cathode Current{mAdc) 

3 Numerical Cathode ik - - 4.0 - - 10 - - 1.5 - - 3.5 - - 4.0 - — 125 - - 3 - - 3.5 3.0 4 - - 3.5 - - 3.5 
Z Decimal Point k() 
= 0.8 1.3 — - 1.0 — - 1.0 

g Range of Average Cathode 
Current (mAdc) 1.5 ~ 3.5 3.5 ~ 6.5 Q.6 ~ 1.2 1.5 3.0 1.5 ~ 3.5 7.5 ~ 12.5 1.0 -~ 2.5 1.5 ~ 3.0 1.2 ~ 2.6 2.2 -~ 3.8 1.5 -~ 3.0 1.5 -~ 3.0 

- Numerical Cathode 
3 Decimal Point 0.15 ~ 0.5 02 ~ 0.6 0.2 . 0.6 0.3 -~ 0.7 

2] Ambient T t f 
¥ storage) Te (dag C) (Fer —65 ~ +70 | —65 ~ +70| —65 ~ +70]| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ 470 |65 ~ 470 |[—65 ~ +70 | —65 ~ 470 [ —65 ~ +70 | —65 ~ +70 
m g 

< R;::mfingTCAabiené)TemPer0~ —10 ~ +55 -1 ~ +55| —-10 ~ 455 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |[|~10 ~ +55 —10 ~ +55 | —10 ~ +55 —10 ~ +55 
eg 

gE Maximum Viewing Angle(cE::Egx) 160 160 160 160 160 160 160 160 90 100 100 100 

ge Weight {(g) 25 75 4 12 13 130 ) 10 2.3 4 7 10 
£ Capprox) (INCL. STAND-OFF) 
O 

Z. 

F Supply Voltage (Vdc) 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 170 200 250 300 | 200 250 300 | 170 200 250 300 | 170 200 250 300 | 190 200 230 180 200 | 190 200 250 300 | 190 200 250 300 OE Anode Series Resistor (KQ) 10 22 42 62 12 22 32 33 65 120 180 10 24 47 68 10 22 43 62 5 10 15 15 35 65 100 10 24 A7 68 Rk27 33 47 Rk 15 20 Rp20 24 47 68 Rk20 24 47 68 
38 Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300 

£ 
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TS8 —12p TSB— 14P TSB— 12P 

0~9 - ' 0~9 0~9 
0~9 0~—9 0—~9 O g . Decimal Point . . . . 

Decimal Point Left -Right Decimal Point Decimal Point 

MIN. ST. MAX.| MIN. ST. MAX.| MIN. ST. MAX.{ MIN. ST. MAX.! MIN. ST. MAX.| MIN. ST. MAX.! MIN. ST. MAX. 

250 - — ] 200 — — 200 - — 190 - - 175 — 190 — - 190 - - 

— - 200 — — 170 — — 170 — — 170 - — 170 — - 170 — — 190 

(lfl':'b.s V‘;’sk ??{S) 3.5 5 6.5 12 15 18 5 14 5.5 15 
~250Vdc, Rp=5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=>5k(2 ', Ebb—190Vd 1/ Ebb~200vd ) Ebb=150Vd ! - 

¢ <-np cre ! (du!y /10 EP:@}Z‘}) c) (dUW /20Rp=2,5kn c) (dUfY /10 Rp="5k C) (dU'Y /,o Egt;&ova:) 

0.9 4 0.9 3 
_ - 5 — - 1 - - 2.5 — - 0.3 - — 045 | — —~  0.45| - - 05 

— — 0.1 — - 01 - - 01 — - o 

— — 35 — - 10 — - 18 2.4 -~ 8 n -~ 17 |3 ~ 8 9 ~ 20 

0.4 ~ 2 l ~ 6 | 0.7 ~ 1.5 1 ~ 6 

175 ~ 325 |35 ~ 65 |10 —~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ o0g] 1 -~ 2 

0.04 ~ 0.2 005 ~ 0.6 007 ~ 015 0.1 ~ 0.5 

—65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 -~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70 

—10 ~ 455 | -10 ~ +55 -10 ~ +55 —10 ~ -+55 —10 ~ +55 —10 -~ +55 | —10 ~ +55 

120 120 120 90 100 100 100 
230 35 125 2.3 4 7 9 

(INCL. STAND-OFF) 

250 300 | 200 250 300 | 200 250 300 190 200 230 200 235 190 200 250 300 190 200 250 
Rp 5.1 6.8 Rp 12 22 32 | Rp43 7.5 11 | Rk68 91 15 Rp 2.5 5 Rp5 7 18 27 Rp 2 2.7 7.4 

36 47 82 
0.05 ~ 0.5 005 ~ 05 {005 ~ 05| 005 ~ 0.5 
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Pin Connections 

A 
K(9} + t . 

. . A A : AN‘I?:-ID(‘EDE K(T, " ko) | K(c) 

K:CA K(e) K (n] 10 K(DP) | (s} K(DP) 

1.C 1 INTER CONNECTION K Kb) | k(f) Kb} 

NP : NO PIN Klo) k(o) K(a) @ 

NC : NO CONNECTION K(d) g(a) K{g} g 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. | MIN. ST. MAX. 

w Supply Voltage (Vde) Ebb 180 170 170 

g lonization Voltage (Vdc) Ez 160 170 170 

a E Cathode Current (mAdc) 0.28 035 0.42 | 035 045 055 | 0.4 06 0.8 
vo Numerical Cathode ik ' ’ ’ ' : : : : . 

fi E Decimal Point ik(+) 0.14 0.18 0.22 0,08 0.10 0.12 0.1 0.15 0.2 

90 
Yo 
w v 

Peak Cothode Current(mAdc) 
8 Numerical Cathede ik 1.6 0.6 1.0 
Zz Decimal Point ik(-} 
= 0.6 Q.15 0.3 

< Ran f A Cathod ge of Average Cathode _ _ 

- Current (mAdc) 0.2 0.6 0.3 0.6 0.3 - 1.0 
e Numerical Cathode 
=) Decimal Point 0.1 —~ 0.4 0.07 —~ 0.15 0.07 - 0.3 
- 
1% Ambient Temperature {for - ~ +70 — 65 ~ +70 —~ 
: storage) Ts (deg C) 65 t +65 +70 

< Operating Ambient Tempera- 10 ~ 180 ~10 ~ 460 110 _ 160 
ture Tc (deg C) 

o 
g( Maximum Viewing Angle (deg) 120 120 120 

g (approx) 
g Weight (g) 3 4 6 

= (approx) 
(<3 

Ean 
g3 Supply volfqge (vde) 180 200 250 300 170 190 210 170 190 210 
3'§ Anode Series Resistor (KQ) 110 160 300 4230 62 100 130 62 110 150 
f:_:s Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680 
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Pin Connections 
t 

A L] 1 
K(@) A A 

A ANODE K0 e SCH P K(e) 

K : CATHODE ‘) ki K@) K(0P) | K(e} K(DP) 
K(t) K{b) | K(f) K{b) 1 C 2 INTER CONNECTION k(v ko) o et 

NP : NO PIN Kid} g(a) K(g) K(g) 
NC : NO CONNECTION 

Socket 

Construction 

MIN. ST. MAX. MIN. ST. MAX. { MIN. ST. MAX. 

" Supply Voltage (Vdc) Ebb 190 180 180 

5 lonization Voltage (Vdc) Ez 170 180 180 

- = 
Cathode Current (mAdc) 1.2mA 

s s Numerical Cathode ik -em 2mA 1.75mA 

EE Decimal Point  ik(+) 0. 4mA 0.5mA 0.6mA 

(€] 
w iy (duty Y Ebb=200vde (duty % Ebb=200vde (duty ¥ Ebb=280kQ 
ww Rk=43kQ Rk(-)=120kQ) Rk=30kQ Rk{-)=120kQ) Rk=36kQ Rk{+)=100kQ) 

Peak Cathode Current(mAdc) _ _ 
3 Numerical Cathode ik ! - 4 ! 4 1.0 4.0 
z Decimal Point ik(-) o _ 15 0.35 _ 1.0 0.35 _ 10 
= . 

g Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 ~ 0.6 
Current (mAdc) 

= Numerical Cathode 002 -~ 04 002 ~ 04 | 004 ~ 015 
3 Decimal Point 50 _ 300 50 _ 500 50 _ 500 

0 Ambient Temperature (for 
a storage) Ts (deg C) —-65 ~ +70 -65 ~ +70 —65 ~ +70 

< Operating Ambient Tempera- ~10 ~ 460 -10 - +60 —10 ~ +55 
ture Tc (deg C) 

« Maximum Viewing Angle (deg) 120 120 120 
= (opprox) 
e Weight (g) 3 4 6 

(approx) 
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Supply Voltage (Vdc) 

Anode Series Resistor (KS) 

Decimal Point Series Resistor (K3 ) 

Pulse Duration (mS) 

190 200 250 

36 43 82 

20 120 240 

180 200 220 

20 30 40 

82 120 150 

180 200 220 

24 36 47 

68 100 120 
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AEKATPCH OI'3 

OTUKETKA 

OnHOUMIYJIbCHBIA TasopaspAdHblil cueTHHH aekaTpoH OI'3 B cTekjsiH- 
HOM OGhOpPMJIECHHH, C UOKOJEeM, NpejHasHayeH S HCMOJBAOBANUT B CUET- 
HBIX, CUETHO-PEIIalouX 0 APYrHX PaJHOTEXHHUYECKHX M JeKTPOTeXIHUC- 
CKHX YCTPOHCTBAaX. : 

CXEMA COEAHHEHHA 2JEKTPOLOB C BbIBOLAMH 

OZo3iauenne Haumenosanue 
| BHIEORA BAEKTPO/A 

l = 
| 3-MH noAKaTON 

2 Karton 
3 2-00 nmoAKaToxn 
4 He MOAKJANYaTh 
) 1-BIH MOAKATOL 
6 Anopn 
7 0-of1 mopkaton 3 
8 0-oi1 KaTox 
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R1 — pesucrop 200 kOm 5% (Pe3uctop MOHTHPOBATH HENOCPSACT- 
BEHHO 11a JamnoBoil manenu. onyckaercs BMecro pesuctopor R1 n R2 
yCTaHnaBpJuBaTh OAHH, BEJHYHHA KOTOPCTO JIOJ2KHA 0OecITeynTh pa()otmf& TOK 

ACKaTpOHa B npeacsiax HopM. 

R2 — pesncrop nepemennniit 330 kOm--20%; 
R3, R5 — peaucrop 220 kOmM—+-5%; 
R4 —pesuctop 47 kOM-—-5%; 
R6 — pesucrop 30 kxOM-+5%; 
7 — pesucrop 10 kOm+5%; 

Cl, C2 — xougencarop 100 n®-+10%, 250B; 
C3 — xougecucatop 0,01 mx®-+10%, 250B; 
C4 — xronpgencarop 1500 n®d, 2508; 
S1 — KHOMOUHBII BRIKJIIOUATED; 

VDl — nuon H7E nau aHaforuuHblil eMy OpH 3KCnAvaTaildd NpH CKO- 
pocTu cyera Gosee 2 Kl ; 

VL1 — ucnbityeMelii jekaTpoH; 

GBl— HCTOUHHK BBIIPSIMJACHHOTO H CTAGHAH3HPOBAHHOTIO HATIPAKCITHS 
450B c naasnod peryinpoBkoeil B npegeaax 350—4508. 

OcHoBHbIE QJNEKTPHYECKHE NapaMeTPbl 

Koadduunent nepecuera 10 

HonycrumMble peXkKuMbl KCNAyaTalUH 

Hanvenosatite mapameTpa Hopma lpumeyatye 

AMNJATYLa HMNYJILCA YVOPAaBJASIIOULETo Ha- 
npsiKenasi, B 110—140 1 

Bpems neperpysku, Mun, 1e foaee 5 

JAHTeALHOCTL HMIYAbCA  YIPaBAdIONUIETro 
HanpsiKeHus, MKC 17—22 

Hanpsizene cMenieHns Ha yopapasioOUimx 
aJexkTpogax, B 40—50 

CkopocTb cyera, 1 1—20000 

Tox paGouuii, MA 0,6—0,8 2 

Tok neperpysku, MA, He Gosee 1,5 

Bpema rorosuoctn (B TeMHOTe), C, He 
boJiee 



[MPHUMEYAHKE. 1. Hoayckaercss samyck AEKATpoHAa  HEMIOYALCAMI 
YOPaBJAIICrO HANPSMKEHHA HHOH (QOPMBI W aMIVIHTYIAsl  (Hanpumep, 
TPEYTOJLHOI HJIHM KOJOKOOGpasHoil) NpH 3TOM MakCHMaAbHas  CKOPOCTD 
cyeTa MOXKeT OBITh CHHIKEHA. 

2. Momyckaercsl HCHOJab30BaHKe ACKATPoHa B Gojiee LIHPOKOM TOKO- 
BOM JHanasone pafoyero toxa 0Oe3 rapaHTHH MaKCHMaJbHOil  CKOPOCTH 
cueTa. 

JIparoleHHbIX MeTaMJA0B HE COAEPKHTCH. 

YKkasaHus mo skcnayarauuu 

1. Pabouee noJioskeHue aekatpoHa — Jgi0boe, OXJaxKIeHHE €CTecT- 
BEHHOE, 

2. Hamnps:kenue cMelleHHSI Ha YNPaBJAS:OUIEX 3JEKTPOJaXx OTHO- 
CHTENLHO HHAHKATODHBIX KATOJAOB YCTAaHABJIHBATL B OTCYTCTBHE HMIIYJh- 
COB, YNIPaBJ/SIOUIETO HANPSKEHHS. 

3. Ilocse skcnmyatamuu npu cKOpocTH cyera meinee 1 ' gexkatpoibl 
peKOMEeHAYyeTCA TPeHHPOBATL (NMPOKPYUYHBATL B cXeMe) INPH  CKOPOCTH 
cueta Oosee 100 I'u, Bpemss TpeHUpOBKH—He Meiee 20 muH. 

4. JlexaTpoHbl PEKOMEHAYETCS HCIOJAL30BATH NPH CKOPOCTH cuyeTa He 
MeHee 2 't 11 He 6Soaee 20 kI 

5. Hns yayullieHHs CBETOBOH HHAWKAIHH PEKOMEHAYeTCd He HC10b30- 
BATh HaNpaBJIeHHOro ecTeCTBeHHOro uau pabouero ocsemenyds. C 370l XKe 
1eJbl0 peKOMeHAYyeTCs INPHMEHATh IKPaHUPOBKY OT BHELIHErd OCBelleHHs . 

Texunueckue ycaosus 3.394.075 TYI 

9978



or4 
Hexarpor HRYXHMNYNLCHWHA cueTnuil A8 pafoTid B CMeTHHWX H CHETHO- 

PELIAKIHX YCTPORCTBAX. 
[lger ceeucHHA — opanmeBo-Kpacuefl. Mujukauus nNpoH3BOIHTCH uepes 

kynon Gaanosa. Odopmienue — crexasnnoe, ¢ uoxonem (PUIS-1). 
Macea 70 1. 

o 
31
 

e —— Tff ——————= 

8 Briz00 
51k 

Trnoean cxeMa BrAwHensA aekatpoua Q4 Bramvenune IHoZA 
HeobxonuMe Ha dwactorax coelwe H00 [N conpoTHBAeHHE DeIMCTO- 

pa B, nopbupaerTes. 

OcnoBHbe napaMerpu 

Tux = 160 Mke, Ty, == 5 MKe 

Koshdrumenr nepefuera ............... 10 
Hanpameinie samaranms b ToMHOTE . . . ., . . . . . = 420 B 
Hanpssenne samuranus ma ceery . . . ., ., ... ‘ =2 375 B 
Bpemst 3ana3jipipanns aauramums . . .. ., . . . . ol 
[Magenne HATIPAHEHHA MERAY SHON0M H KaTOaoM |, 126 B 

Hanpumenue wmMmyabca cfpoca (npn 1= [ MKc) 150 B 
SO s o R SRR B e 0.4 mA 
JOATOBRUMOCTD + « v v v v v v v v v e e e e = 1000 ¢ 
Kputepuit oaropenuoctu: KospuumenT nepecuera 10 

Mpeacabtbie SKCUAYaTAHONHME AdHHBIC 

Hanpsixeune nuraowed cerw, B, . . . ... .° .. fig"' hi?'g?' 
Hanpamenne esemenus va nogkatomax, B . . . . . . 30 40 
Tow anoza, MA . . . o o v v e e e — 0,5 
Aaunsle yIpapIfiomwsx WMOyAbCOE: 

yactoTa (CKopoers cwera), Mmw . . . ., . . .. .. 0,01* 2000 
HOEDAXERHE: B oo v pa wovwns b 5 o s 150 200 
BARTEABHOCTE, MEC © . v i i i v oo 5 v e 160 500 
IAHTENBHOCTE ipanTa, MEC . . . . . . . . . . .. 10 30 

Henpasenne suxoinoro umnyasca, B ........ 
Patouan Temneparypa okpysaiomedt cpeset, °C. . . . —60 +70



Or7 
hEHaTpUI{ ABYXHMAVALCHLIN CUETHWH A pafote B CYETHMX H CYeTHo- 
. PELEIULEY YLTPOMCTRaN. 

Lot cocuenun — cunuit. Huankaonn npoussonntes vepes Kynos Gaaaona, 
Odopmitente — creknnunoe, ¢ noxodem (PLU5-1). Macca 70 r. 

%0k R, 450p 

L] 

Bé K ; 

100 g 9 o 

@ A i L ?Efl 3 S/ 200 

6l [ 

we | 1] 
I o r - 

Tunosan cxeMms sradesns gexarpons OU7, ConpoTHBNenHe 
prancTopa K, nogbipaerca B npeaeaasx §-—B82 wOM. 

Y 
5 

OcHoBHMe MApPaMETPM 

npH U“"f,l = 45() Bi Uu;w_ = 40 B, Ufl; = 150 E. 

Ty == T MEKC, Topp = 0.5 Mxe 

KoshMUHERT HEPECTETA o o s s v ¢ o o o a4 4 v o s % 10 
Hanpsmense 3aMAECAHAA B TeMHOTE . . . . . . ., . . = 500 B 

Hanps#enne 3a3KUCAHHA HA CBETY . . . . . . . . . . =430 B 

Bpeya 3ana3fupanus samaTaHus . . . .. L L., . . =5c 
Tlamenwe BanpRmennn MexIEy AH0AOM W Ratonow 245 r- 20 B 
Hanpsamenne wMayabea cOpoca + . . . o o, 40w v . s =130 B 
Tox asola « . . ... N R 0,8:0:0% mA 
JoargBeqHocTs « . . . . [y kN =500 u 

KpuTepni HONTOBEYHOCTH: Ko3(pOHUHENT mepecyeTa 10 

Mpenensrne IKCMAYATAUHOHBEBC JAHHLIE 

Man. Mawe, 

Hanpsscuue awona, B . .. . .. TP . . — 
Hanpstkeune cMellenun va nofkatoaax, B . . . . . . 36 44 
i L 7 0.7 0,85 

Haniupte YNPapAROMIAX UMy ILCOS: 
yACTOT2 (CHOpocTh cuera), P, . . . . . T 50 000 
Hanpsenme, B . . . . Lo oL oo L L s w130 150 

DIETEAEHOCTE, MBS &\ o 5 0/ wia i o 4 a'n ¢ 7 - 

Hanpsmenne umnyasca cbpoca, B . . . . . ., .. . 130 170 
Hanpamenne puxoauoro umnyaeca, B . . . . . ... 0 15 
Pafinyas Temneparypa oxpysawwmelt cpener, C . . , . —B0- 470



CueTHbii gekarpon thHma OI'8. 

Bp. TV N CV3. 

& aqopaspflnflm&{ CUeTHbIH JeKaTpPOH, B CTEKJIsHHOM 0(1] 

¢ OKTa/NbHBIM dOKOJNEM, ¢ BHEIBOAAMH Hynenqrd TpeThero, NATOTo W 

[eBATOr0 KATONOB, NpeAHASHAUEHHBIH [J51 YETPONCTB LIHPOKOTO MpH= 
MeHeHHS. : 

I. OcHOBHBIe TeXHHYECKHE NaHHbIe 

HanpsxeHne MCTOUHHKA NMUTAHHA, B . . . 500 

Hanpsikenune 3aykuranusi (HanGonsliee), B 480 

HanpsixkeHue ropeHus, B , . . . . . . 255—295 

Kosjpduuuenr nepecyera . . . . . . . 10 

HauGoaeas ckopocTh cyera, ry . . . . 100000 

Haupenniias cKOPOETb CUETa, TH ; - = —— ~ 0,01 - 
AMIIMTYAA ynpasJsIoOUlero HMIyJ/bca, B . 80—110 

CmelleHne Ha noakatom, B . . . —e 30 

Bricota nekarpona (HaubGoJabliasi), MM . . 76 

Juamerp GammoHa (H#fionhmnu), MM . . - 30,5 
Ho/JroBeuHoCTs He MeHee, 4ag, . . . . . 500 

I1. TNpenenbHo-AoNyCTHMblE 3HAYEHHS 

Hauboapmnii aHoaHuit TOK, Ma .. . . . 1,3 

Hanmenbminii aHomgHblH TOK, Ma . . . 1,1 

CyMmaptioe Bpems patorhl pu i<0,01,9yae. 25 
HauMeHblliasi JJIHTENBHOCTh YIPABJSIONIHX 

HMNYJAbCOB Ha ypoBHe 0,5 aMIIMTYIBI, 
T o ORISR TR S e 

- (DPOHT yNpPaBASIOMHX HUMIYJAbCcOB, MKcex . (0,3+1 

MaxkcumasbpHble CONPOTHBJIEHHS B LENAX 
KaToJd0B, KOM . . 

IPH 3TOM HaHMeHbIIasi aMIJIMTy[Aa BHI- 
XOAHOI'O UMOyJbCa, B, . . . . . 7 

Amnautypa uMnyaeca c6poca, B . . . . 75—125 

7,9 
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CxeMa cOeiMHEHHS JIEKTPOAOB CO WITHIPbKAMH 

D603H. " HauMeHoRaHHe 
IThIPb- SAeKTPONOB 
KOB PoR 

I Hyaesoit xatog 0 K 
2 He noakniouen ==t 

3 Awnoxn 

4 IloagaTton 

5 TIlaruilt xaTon 

6 IleBsrhilt KaTON 

7 Tperuil kaTon 

8 Karoau 

(O6mnit BeiROx) 
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Guod 

v0f Log =20l 

[TpocuM Mo OKOHUAHHWM SKCRAYyaTAalHH JaMO BO3BPATUTb 3THKETKY 
no anpecy: MockBa, E-23, MockoBcKHliI 37eKTPOJIaMIIOBHIH -3aBOJ, 
OTK, coo6liuB cieAyloulHe CBefeHus: 

Uncao pakTHyeckHx yacos paboOThi— 

OcHOBHbIe [laHHbE PeXKUMa 3SKCIIYATAIUH. -~ 

CBeleHuss nan 

Anpec notpeGurens 

Hara [Toanuce 

* MoHTHpOBaTh HeMoCpeAcTBEHHO HA NaHel# AeKaTpOHa. 

3ak. 114
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7= vt B 5 

SZ3—1 SZA—IRFITE AL WRENRBAE, HEa 
EWMERR, RAREE, SREN, HEd. HRBERER 
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— % x 3 ¥ 

2 % £ W |BHS[RE[BRAN|BERA 
ERMAEREE | U |R#| — 170 — 
e % B O EReledRe o — 170 

B OXK W FE | Ux [fR#E|100] — | — 
B % B k| b (& a5 2 | 3 
ok B B Rep P8 — 20 — 
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Bk {E 250 3 

=, EXEEREUL fIRp &M A 
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A TFE R [T e [ 
DFECR) [ (BXK) 

0.35 s 

'E%E&% Ub | #|170]210|250]280 

PR3 B PH | Rop | TBRIB 20 | 42 | 62 | 82 
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PHILIPS [7303C 
Cold cathode gas~filled@ BI-DIRECTIONAL DECADE COQUNTER TUBE. 
This tube has ten main cathodes, nine of which are brought 
out together and one separately. It gives visual 1ndi- 
cation and operates at speeds up to 4 kc/s. 

TUBE COMPTEUR BI-DIRECTIONNEL A DECADES avec cathodes 
froides et remplissage gazeux. Le tube a dix cathodes 
principales, dont neuf sont sorties simultanement et une 
separement. 1l donne une indication visuelle et fonctionne 
a une vitesse Jjusqu'a 4 kHz. . _ 

Gasgefiillte DEKADISCHE ZAHLRUHRE F{IR VORWARTS~ UND RUCK- 
WARTSZAHLUNG mit kalten Katoden. Die RShre hat zehn 
Bauptkatoden, von denen neun gemeinsam und eine separat 
ausgefiihrt sind. Sie gibt optische Anzeigung und kann mit 
Geschwindigkeiten bls zu 4 kHz arbeiten 

Dimensions 1in mm 275-295 
Dimensions en mm t;: < 
Abmessungen in mm fi%%%fi 
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Base, culot, Sockel; Octal 
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Mounting position: any 
For visual indication the tube is viewed through the dome 
of the envelope. ko is aligned with pin 6 to within + 129 

Montage: a volonte . 
Pour l'indication visuelle le tube K est vu a travers le 
déme de 1l'envelorpe., ko est alignee a 1la broche 6 au- 
dedans de * 120, 

Einbau: beliebig. 
Die Rohre wird durch den Dom der Umhiillung abgelesen. 
Die Lage von kg f811lt innerhalb *12° mit Stift 6 zusammen 

1) page 2; Seite 2 
At lower frequenclies a lower value can be used down to 

an absoiute minipum of + 18 V. 
Aux frequences plus bagses une valeur plus basse peut 

étre utilisée Jjusqu'a un minimum absolu de +18 V. 
Bei niedrigeren Frequenzen kann eln niedrigerer Wert 

verwendet werden bls zu einem ahsoluten Minimalwert 
von 418 V. 

54541961 722 0657 Te



z303¢c | PHILIPS 
Typical characteristics 
Caracteristigues types 
Kenndaten 

Counting rate {sine or pulse drive) 
Taux de comptage (commande par tension 

sinusoidale ou par impulsions) 
Zahlgeschwindigkeit (Steuerung durch 

Sinus- oder Impulsspannungen) 

Time difference between two successive 
input signals 

Difference de temps entre deux signaux 
consecutifs 

Zeitabstand zwischen zwel aufeinander- 
Tolgenden Signale 

Va (Ix = 300 pA) 

Pulse reguired for forced resetting to 
Ko 

Impulsion nécessaire pour la remise en 
position de ko 

Impuls fir die Riickstellung von kg 

Limiting values (Absolute limits) 
Caracteristiques limites {Limites absolues) 
Grenzdaten {Absolute Grenzwerte) 

Vb 

Voltage between any two electrodes 
(except anode) | 

Tension entre deux electrodes quel- 
conques (sauf 1'anode) 

Spannung zwischen zwel bellebigen 
Elektroden (mit Ausnahme der Anode) 

For pulse drive and integrated 
v pulse drive at 4 kc/s 
kA | Commande par impulsions ou par 

Vkp impulsions integrees a 4 kHz 
Beli Impulssteuerung oder inte- 
grierter Impulssteuerung beli 4 kHz 

_Vko 

Pulse width 
Largeur des impulsions 
Breite der Impulsen 

Current of main and auxiliary cathodes 
Courant des cathodes principales et 

auxiliaires 
Strom der Haupt~ und Hilfskatoden 

) see page 1; voir page 1; siehe Seite 1 
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min. 250 

186-196 

min. 120 

min. 350 

max. 140 

min, +35% 

max. 20 

min, 65 

max. 550 
min, 250 

kc/s 

psec 

v 

v 

v 

usec 

pA 
LA 
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PHILIPS |z303cC 
Operating characteristics 
Caracteristiques d'utilisation 
Betriebsdaten 

Vy = 475V 

Vko = -12 v 

Rg = 820 kQ 

Rkq = 120 KR 

I, = 340 pA 

For double pulse drive 
Pour commande par impulsion doudble 
Fiir Steuerung mittels Doppelimpulsen 

Vs = Vkp = +40 V 

Pulse amplitude 
Amplitude des impulsions = 100 V 
Impulsamplitude 

Pulse width 
Largeurs des impulsions = 75 usec 
Impulsbreite 

For integrated pulse drive (fig. 1), 
Pour commande par impulsions integrees (fig. 1) 
Fir integrierte Impulssteuerung {(Abb. 1) 

Vg = Vkp = +40 V 

Pulse width 
Largeur des impulsions = 75 usec 
Impulsbhreite 
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Driving stage 
Etage de commande 

Coupling stage; Kopplungsstufe 
Etage de couplage 

Steuerstufe O 475V 0% 

O 300V+10% 
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Fig. 1. Integrated pulse circuit 
Fig. 1. Circuit pour commande par impulsions intégrées 
Abb,. 1. Schaltung fiir integrierte Impulssteuverung 

Input pulse £ 30 V; _rise time: av/dT 2 108 v/sec. 
Impulsion d'entrée 2 30 V; temps de montée: dV/gT 2 108 v/sec. 
Eingangsimpuls £ 30 V; Anstiegszeit: dV/4T 2 10° V/Sek 

All componentg % 10% unless otherwlise stated A 
Toutes les pleces de * 10% sauf indication différente 
Alle Unterteile * 10% wenn nicht anders angegeben 

132) see page 5 
Voir page 5 
Siehe Seite § 
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PHILIPS [z303C 
Operating characteristics (continued) 
Caractéristiques d'utilisation (suite) 
Betriebsdaten (Fortsetzung) 

For sine wave drive 
Pour commande par tension sinusoidale 
Fiir Steuerung mit Sinusspannung 

+ 10V VkA = VKB 

Sine wave drive voltage 
Tension de commande 

sinusoidale 
Sinusférmige Steuerspan- 

nung 

40“70 verf 

All componentg % 10% unless otherwise stated 
Toutes les pieces de * 10% sauf indicatlon différente 
Alle Unterteile * 10% wenn nicht anders angegeben 

f(c/s) 50| 100 | 200} 500 | 1000 | 2000 4000 

c{ uF) { 0,1 0,05 |0,02| 0,010,005 |0,002|0,00068 

1) For resetting to zero these switches should be opened 
Pour la remise a zéro il faut ouvrir ces interrupteurs 
Fir die Riilckstellung auf Null miissen diese Schalter 
geoffnet werden 

2) This resistor 1is required only wenn the 40 V bias isg| 
obtained from a potential divider across the high 
tension line 

Cette résistance est requise seulement si la polarisation 
de 40 V est obtenue a 1l'aide d'un diviseur de potentiel 
a travers la ligne de haute tension 

Dieser Widerstand ist nur erforderlich wenn die 40 V-Vor- 
spannung mittels eines Spannungsteilers iiber die Hoch- 
spannung erhalten wird 

5.5.1961 7Z2 0796 5. 
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PHILIPS [ 75025 
Cold cathode gas-filled BI-DIRECTIONAL DECADE SELECTOR TUBE. 

This tube has ten main cathodes, which are drought out 
separately. 1t gives visual indication and operates at 
speeds up to 4 kc/s. 

TUBE COMPTEUR BI-DIRECTIONNEL A DECADES avec cathodes 
froides ¢t remplissage gazeux. Le tube & dix cathodes, 
qul ont ete sorties separement. Il donne une indication 
visuelle et fonctionne a une vitesse Jusqu'a 4 kHz 

Gasgeflillte DEKADISCHE ZAHLRUHRE FUR VORWARTS- UND RUCK~ 
WARTSZAHLUNG mit kalten Katoden. Die RGhre hat zehn 
Hauptkatoden, die separat ausgefihrt sind. Sie gidt 
optische Anzelgung und kann mit Geschwindigkelten bis zu 
4 kHz betrieben werden 

Dimensions 1in mm 31-33 
Dimensions en mm : 
Abmessungen 1n mm N ' 

E% 

3 L& o ey (75 
r ] 0’) 

\\ |” ) Eg. E 

r 

.| 

gJ_ Y 

Base : Ducdecal with additional bottom cap (anode) 
Culot : Ducdecal avec coiffe additionnelle au fond (anode) 
Sockel: Duodecal mit zusitzlicher Kappe am Boden {Anode) 

Nounting position: arbitrary 
For visual indication the tube 1s viewed through the dome 
of the envelope. K, is aligned with pin 11 to within % 120 

Montage: a volonte . 
Pour l'indication visuelle le tube est vu a travers le 
dome de l'enveloppe. k, est alignée a la broche 11 au- 
dedans de * 120 

Einbau: beliedbig 
Die Rohre wird durch den Dom der Umhiillung abgelesen, 
Die Lage von k¢ fallt innerhalb #12° mit stift 11 zusammen 

1) Page 2; Seite 2 
At lower frequencies a lower value can be used down to 

an absolute minimum of + 18 V, 
Aux frequences plus bagses une valeur plus basse peut 

étre utilisée Jusqu'a un minimum absolu de + 18 V. 
Bel niedrigeren Frequenzen kann ein niedrigerer Wert 

verwendgtvwerden bis zu einem absoluten Minimalwert 
von + | . 

5.5.1961 722 0662 T,



z502S | PHILIPS 
Typical characteristics 
Caracteristiques types 
Kenndaten 

Counting rate (Sine or pulse drive) 
Taux de comptage {commande par tension 

sinusoidale ou par impulsions) 
Zahlgeschwindigkelt (Steuerung durch 

Sinus- oder lmpulsspannungen) 

max. 4 kc/s 

Time difference hetween two successive 
input signals 

Difference de temps entre deux signaux 
consecutifs 

Zeitabstand zwischen zwei aufelnander- 
folgenden Signale 

Va (Ik = 300 pa) 

Pulse required for forced resetting to 
any main cathode 

Impulsion necessaire pour 1a remise en 
position d'une cathode quelconque 

Impuls fiir die Ruckstellung einer be- 
liebigen Katode 

min. 250 usec 

186-196 v 

min. 120 V 

Limiting values (Absolute limits} 
Caractéristiques limites (Limites absolues) 
Grenzdaten (Absolute Grenzwerte) 

Vb = min. 350 V 

Voltage between any two elecirodes 
(except anode) | 

Tension entre deux electrodes quel- 
conques (sauf 1l'anode) 

Spannung zwischen zwel beliebigen 
Elektroden (mit Ausnahme der Anode) 

max. 140V 

For pulse drive and integrated 
v pulse drive at 4 kc/s 
KA | commande par impulsions_ou par 

VkB impulsions integrees a 4 kHz 
Bel Impulssteuerung oder inte- 
grierter Impulssteuerung bei 4 kHz 

min. +35 V ') 

Pulse width 
Largeur des impulsions 
Breite der Impulsen 

Current of main and auxiliary cathodes 
Courant des cathodes principales et = max. 550 pA 

auxiliaires 
Strom der Haupt- und Hilfskatoden 

min. 65 psec 

min. 250 pA 

1) see page 1; voir page 1; siehe Seite 1 
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PHILIPS [Z502s 
Operating characteristics 
Caracteristiques d'utilisation 
Betriebsdaten 

Vb = 475 V 

Vko = =12V 

Ra = 820 kQ 

Rko = 120 kQ 

Ia = 340 HA 

For double pulse drive 
Pour commande par impulsion double 
Fir Steuerung mittels Doppelimpulsen 

Pulse amplitude 
Amplitude des impulsions = 100V 
Impulsamplitude 

Pulse width 
Largeurs des impulsions = 75 usec 
Impulsbreite 

For integrated pulse drive (fig. 1), 
Pour commande par impulsions intégrées (fig. 1) 
Fiir integrierte Impulssteuerung (Abb. 1) 

Pulse width 
Largeur des impulsions 
Impulsbrelite 

75 usec 

5.5.1961 7Z2 0661 3.
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Driving stage 
Etage de commande 
Steuerstufe 

Coupling stage; Kopplungsstufe 
Etage de couplage 
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Fig. 1. Integrated pulse circuit 
Fig. 1. Circuit pour commande par impulsions intégrées 
Abb, 1. Schaltung fiir integrierte Impulssteuerung 

Input pulse £ 30 V; rise time: dv/dT 2 108 V/sec. 
» 

Impulsion d'entyrée 2 30 V; temps de montée: dV/%T 2 108 v/sec. 
Eingangsimpuls £ 30 V; Anstilegszeit: dv/dT 2 10 

All components * 10% unless otherwise stated 
Toutes les pieces de * 10% sauf indication différente 
Alle Unterteile * 10% wenn nicht anders angegeben 

V/Sek 

1)¢) see page 5 
Voir page § 
Siche Seite § 
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PHILIPS |zsozs 
Operating characteristics (continued) 
Caractéristiques d'utilisation (suite) 
Betriebsdaten (Fortsetzung) 

For sine wave drive 
Pour commande par tension sinusoidale 
Fir Steuerung mit Sinusspannung 

va=VKB= + 10V 

Sine wave drive voltage 
Tension de ¢commande 

sinusoidale = 40~70 Vgrr 
Sinusférmige Steuerspan- 

nung 

+25y 
475 V_wy 

0.5uF 

o~} o 

¢z ¢ 
8 8 

-+ 

W10% 

7 
o— 

All componentg * 10% unless otherwise stated 
Toutes les pieces de * 10% sauf indication différente 
Alle Unterteile * 10% wenn nicht anders angegeben 

r(c/s) 50 | 100 { 200| 500 | 1000 | 2000 4000 

¢( wF) | 0,1 0,05 |0,02]| 0,010,005 | 0,002 | 0,00068 

1) For resetting to zero these switches should be opened 
Pour la remise a zéro il faut ouvrir ces interrupteurs 
Filr die Rilckstellung auf Null miissen diese Schalter 
gedffnet werden 

2) This resistor is required only wenn the 40 V bias 1 
obtained from a potential divider across the hig 
tension line 

Cette résistance est requise seulement si la polarisation 
de 40 V est obtenue a 1'alde d'un diviseur de potentiel 
a travers la ligne de haute tension 

Dieser Widerstand ist nur erforderiich wenn die 40 V-Vor- 
spannung mittels eines Spannungsteilers liber die Hoch- 
spannung erhalten wird 

5.5.1961 7Z2 0796 5. 
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Z504S 

COUNTER AND SELECTOR TUBE 

Cold cathode gas-filled bi-directional 10 output selector tube. 

The Z504S gives visual indication and operates at speeds up to S kHz. 

QUICK REFERENCE DATA 

Maximum counting speed 5 kHz 

Supply voltage Vba 475 'V 

Qutput, current 340 uA 

voltage 35 V 

Indication position of glow; end viewing 

DIMENSIONS AND CONNECTIONS 

Base: B13B 27—30 

(IOx)gdBN 

NP IR af v 
7203792 

m
a
x
4
 

K, is aligned with pin 7 to within 3° 

Mounting position: any 

This tube has been designed to close tolerances sothat no individual adjustment 

is necessary to align the bulb with the escutcheon. 

Accessories 

Socket 2422 505 00001 

Escutcheon type 56062 

General note 

All voltages are referred to the most positive supply potential to which any 

main cathode (not guide cathode}) is returned. 

Marxch 1969 1 



Z504S 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
(initial and during life) 

IGNITION REQUIREMENTS 

Anode supply voltage Vba 375to 1000 V 

Time constant rise of anode supply 

voltage when switching on 

Vpa <330V 1.0 ms l) 

Vha = 550 V 6.0 ms l) 

DISCHARGE AT REST ON A MAIN CATHODE 

Maintaining voltage of anode to main cathode See also page 8 

at Ig = 340 uA, VgdB = 25to 30V 

maximum Vm max. 205 V 

minimum Vm min. 185 V 

Cathode current 

maximum (except during reset) Ix max. 525 uA 

minimum % min, 2350 uA 

recommended I 340 A 

Guide supply voltage 

maximum Vb max. 60 V 
gd 

minimum Vbg d min. 25 V 

Resistance between guides and 

guide supply Rgd max. 220 kR 

Cathode potential (except during reset) 

Non conducting cathode -Vk max. 14 V 

Conducting cathode Vi max. Vgd min. 10 V 2) 

-Vk max. 0V 

For notes see page 5 
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2504S 

STEPPING REQUIREMENTS 

See also pages 6 and 7 

Discharge dwell time 

main cathode 

guide A cathode 

guide B cathode 

Interval between trailing edge of 
guide A pulse and leading edge 
of guide B pulse (double rectangular pulse drive) 

Negative guide voltage to step the 
discharge from a main cathode to 

an adjacent guide cathode 

Voltage difference required to step the 

discharge from a guide cathode to the 

adjacent guide cathode 

Positive supply voltage to step the 

discharge from a guide cathode to the 

adjacent main cathode 

Main cathode potential 

Non conducting cathodes -V 

Conducting cathode Vi 

For notes see page 5 

min, 75 

min. 60 

min, 60 

max. 3 

max. 140 

min. 45 

max. 140 

min. 45 

max. 50 

min. 25 

max. 14 

Vgd minus 10 

max, 0O 

145 

Us 

s 

HE 

Vminusy, 
v &gd 

v 

v 3) 

Vv 
v 

4 

v 2) 

% 
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Z504S 

RESETTING REQUIREMENTS 

Main cathode voltage 

pulse duration > 1 ms 

pulse duration > 200 us 

Pulse duration 

Reset cathode current 

LIFE AND RELIABILITY 

Reset to cathodes 

8, 9,0,1, 2,3 

max. 

min. 

min. 

min. 

max. 

240 

120 

130 

200 

800 

4,5, 6 

140V 

120 4y v 

- \ 
- is 

I 

l 
I 
| 
| 
I 
| 
I 
| 650  uA D) 

With this tube an average failure rate of less than 0,5%/1000 h has been ob- 

tained. When operated continuously this failure rate applies for a period in ex- 

cess of 25000 h, but the visual read-out may be impairedafter the first 15000 h. 

These figures have been obtained under the following typical conditions: 

Anode current 

Positive guide supply voltage 

Negative guide voltage for transfer 

Output cathode (k) voltage 

non conducting 

conducting 

Guide A dwell time 

Guide B dwell time 

Counting speed 

Ambient temperature 

340 pA 

40 Vv 

80 V 

-12 'V 

0V 

110 us 

250 to 650 us 

0.2 p.p.h.to 500 p.p.s. 

2045 OC 

A typical tube can be expected to count correctly with the above conditions after 

standing on one main cathode for a period up to 4300 h. 

For notes see page 3 

( March 1969



2504S 

LIMITING VALUES (Absolute maximum rating system) 

Continuous main cathode current 

(except during reset) I max. 525 uA 

Reset cathode current 

Cathodes 7, 8, 9, 0, 1, 2, 3 Iy max. 800 pA ) 

Cathode 4, 5, 6 Ik max. 650 uA °) 

Voltage between any two main 
or guide cathodes (except during reset) max. 140 V 

Positive guide supply voltage Vbgd max. 140 V 

Ambient temperature, operation 

and stand-by tamb max. 50 ©C 6) 

NOTES 

1, If the power supply does not have a suitable time constant as oneof its char- 

acteristics, it can be conveniently obtained by inserting a resistor in series 

with the supply voltage and a capacitor to earth (4.7 k€2 and 0.25 uF for 

1.0 ms, 6.8 k2 and 1.0 uF for 6.0 ms). 

2. This value should not exceed 40 V. 

3. The adjacent guide cathode (the cathode to which the discharge is being 

transfered) must also be 45 V negative with respect to the most positive 

main cathode supply voltage, 

4, For cathodes 4, 5 and 6, the leading edge of the resetting pulse should have 

a rate of fall not exceeding 140 V per ms. Resetting will occur within 1 ms 

after the voltage has reached 120 volts. 

5. The high current permitted during reset should not be allowed to flow for 

more than a few seconds. 

6. It is preferable to store the tube as near as possible to room temperature. 

March 1969 5



2504S 

sof 
Guide B dwell time (Tgda) <120ps Guide B dwell time (Tgag) >120ps 

Guide A dwell time 250ps eol Guide A dwell time 260ps 

Pos'ggieve - - | 
gui ——— . supply 40 40} 

. voltage - ! 

. 0 This region‘may be 20| 

. i used if Tgdg = 80us - 

0 0 
| This region may be used if the L 
maximum negative voltage (Vi) on 

~20["any main cathode <5V ~20r- 
Negative This region may be used if 
g?:i]de —40 _ VL<3V_CIr.I_C_I T..QEB BBOUS —40_ 

voltage 1 I 7 

—60 — — =60} 
/ -—-— —_— 

—80 This region —8Q 
i muy be used | 

if Tqdg=>80us ool L 7/ D Tode™ 800k L 
- 8 — 77 

~120 This region may be used providing 1201 This region may be used providing 
the total pulse amplitude does the total pulse amplitude does 
notl: exceed lIl»OV 1 not exceed 140V 

7206698 —_— [l 1 i 

75ps ims lhour time 75us ims 1hour time hl 

Main cathode dwell time Main cathode dwell tjme 

GUIDE OPERATING VOLTAGES 

The shaded areas represent regions where the tube 
may be used without restriction initially and during life 
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Z504S 
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Double rectangular pulse drive 
Aj A 35V}_‘ T II 

y | GUIDE WAVEFORMS 

8 1 [ \ | 
Y L _—J L__1 

F 

. C D 1. E = 
H H 

Rectangular guide A and integrated guide B pulse drive 

3 - 
Ay g — 1 \ 3 

[ — 25V 35y 

B \ 30V - - \\ - 

y /\ - ~ - 

220us 

c -l > 
* D > ET— ¢ 

H I J H 

_.{ 7206699 
bt 

x
 

Positive guide supply voltage 

Negative guide voltage 

Guide A dwell time 

Guide B dwell time 

Main cathode dwell time 

Interval between trailing edge of guide A pulse and leading edge of guide B 

pulse 

Potential of most positive main cathode supply voltage 

Discharge transfers from main cathode to guide A cathode 

Discharge transfers from guide A cathode to guide B cathode 

Earliest instant for discharge transfer from guide A cathode to guide B 

cathode 

Latest instant for discharge transfer from guide A cathode to guide B 

cathode 

Latest instant for discharge transfer from guideB cathode to main cathode, 

for a main cathode dwell time > ! ms 

Latest instant for discharge transfer from guide B cathode to main cathode 

dwell time < 1 ms 
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Z504S 
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25058 

SELECTOR TUBE 

Cold cathode gas-filled bi-directional decade selector and counting tube. 

This tube has ten main cathodes, all of which are brought out separately. 

The Z503S gives visual indication and operates at speeds up to 50 kHz. 

QUICK REFERENCE DATA 

Maximum counting speed 50 kHz 

Supply voltage Vha 500 Vv 

Output, current 800 uA 

voltage 24V 

Indication position of glow; end viewing 

DIMENSIONS AND CONNECTIONS 

Base: B13B 2730 

S 
flzza 

7203791 

.
 

3
2
—
3
6
 

m
a
x
4
.
 

Kq is aligned with pin 7 to within + 3° 

Mounting position: any 

This tube has been designed to close tolerances so that no individual adjustment is 

necessary to align the bulb with the escutcheon. 

Accessories 

Socket type 2422 505 00001 

Escutcheon type 55062 

General note 

All voltages are referred to the most positive supply potential to which any main 

cathode (not guide cathode) is returned. 

March 1969 



Z505S 

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT DESIGN 
(initial and during life) 

Ignition requirements 

Anode supply voltage Vba 400 to 1000 V 

Time constant of rise of anode supply voltage min. 2 ms 1) 

Discharge at rest on a main cathode 

Maintaining voltage of anode to main cathode 

at I, = 0.8 mA, Vpgg =55V 

maximum Vi max., 275 V 

minimum Vm min., 240 V 

Cathode current, 

recommended I 0.8 mA 

maximurm Ik max. 1.0 mA 

minimum I min. 0.6 mA 

Guide supply voltage 

maximum Vbgd max. 65 V 

minimum Vbgd min. 40 V 

Resistance between guides and guide supply Rgd max. 22 k&2 

Cathode potential (except during reset) 

non conducting cathode -V max. 14 VvV 

conducting cathode, positive Vi max. 28 V 2) 

negative -V max. 0 Vv 

Stepping requirements See also page 4 

Discharge dwell time, 

main cathode min. 8.0 us 

Guide A min, 6.0 us 

Guide B min. 6.0 us 

Interval between trailing edge of 

guide A pulse and leading edge of guide B 

pulse (double rectangular pulse drive) max. 0.3 us 

Guide voltage to step the discharge from a main 
cathode to an adjacent guide cathode _Vgd max. 80 V 

min. 30 V 

1y2) see page 5 
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Z505S 

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT DESIGN (continued) 

Voltage difference required between a guide 
and the adjacent guide in order to 

step the discharge Vgd-gd max, 140 V 

min, 30 V3) 

Guide supply voltage to step the discharge 

from a guide to the next main cathode Vbgd rrg?;{ 2(5) \\/] 

Cathode potential 

non conducting cathodes -Vk max. 14 V 

conducting cathode, positive Vi max. 28 V 2) 

negative -Vi max. Y 

Resetting requirements 4) 

1 Cathode voltage -V o 138 x 5 

LIFE 

A typical tube can be expected to count correctly with the following conditions after 

standing on one main cathode for a period of approximately 4500 hours. 

Anode current Iy 0.8 mA 

Guide supply voltage Vbgd 60 V 

Guide voltage for transfer Vgd -50 Vv 

Output cathode (k,) voltage, 

non conducting Vo 5.0V 

conducting Vo -5.0 V 

Guide A dwell time 6.0 us 

Guide B dwell time 6.0 us 

Cathode dwell time 8.0 us 

Temperature 205 ©C 

2)3)4)5) see page 5 
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Z2505S 

LIMITING VALUES (Absolute max. rating system) 

Anode supply voltage 

Cathode current (except during reset) 

Voltage between any two main or 

guide cathodes (except during reset) 

Guide supply voltage 

Reset voltage, negative 

Ambient temperature 

GUIDE WAVEFORMS 

Vbgd 

tamb 

max. 

max. 

max. 

max. 

max. 

max. 

Double rectangular pulse drive 

1000 V 

1.0 mA 

140V 

65 V 

140 Vv 

50 °C 1) 

8 | ' & || 
3 LF_J L d 

b pe D e 

H | J H 

A Positive guide supply voltage 

B Negative guide voltage 

C Guide A dwell time 

D Guide B dwell time 

E Main cathode dwell time 

F Interval between trailing edge of guide A pulse and leading edge of guide B pulse 

G Potential of most positive main cathode supply voltage 

H Discharge transfers from main cathode to guide A 

I Discharge transfers from guide A to guide B 

] Latest instant for discharge transfer from guide B to main cathode, dwell time 

< 200 us. 

1) It is preferable to store the tube as near as possible to room temperature. 

>
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Z505S 

NOTES 

1) If the power supply does not have a time constant of 2 ms as one of its charac- 

teristics, it can conveniently be obtained by inserting a resistor in series with 

the anode supply and a capacitor to the negative return. 

(4.7 k2 and 0.5 uF for 2 ms). 

2) The maximum voltage difference between any two main cathodes except during 

reset must not exceed 28 V. 

3) The adjacent guide (the cathode to which the discharge is being transferred) must 

also be 30 V negative with respect to the most positive main cathode supply volt- 

age. 

4) The high current which passes during reset should not be allowed to flow more 

than a few seconds. 

3)If the cathode current falls below 0.7 mA when the guide voltage applied to the 

tube approaches the minimum value of 40 V the negative voltage required for 

resetting may rise to 110 V, 

March 1969 5



Z505S 

7202490 ~26.¢jel9 

0 TTITT] 
Vga ANENENEN TTTTITIT 
(v) ko negative supply voltage =14V 

ko resistor =33 k) 
guide A and guide B 
conduction periods >6us 

-20 

—-40 

-60 Ll . 
positive guide 
supply voltager 
40V - 
60V 

-80 
“ 

=100 
600 800 1000 15 (pA) 

Guide voltage to ensure stepping. 

The area of operation is increased with the use of larger pulse periods 
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Z505S 

The shaded areas represent regions where the tube 
80l may be used without restriction initially and during life 

Positive 
guide oql 
supply 
voltage © '_ A 

[ This region may be used it the maximum 
—201 negative voltage (V) on any main cathode <5V 
- = This region may be 

used if W <5V voltage ‘40_- 7 o 

[_’F _________________ 
This region may be used providing the total pulse 
amplitude does not exceed 140V and the anode 
current < S00pA 

of 3)This region may be used providing the total pulse 
amplitude does not exceed KO0V and each guide 
dwell time 3> 20us 

| co
 

(=
] 

™
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Guide operating voltages 

I i 

Bs 500ps Bh Maln cathode dwell time 
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PHILIPS [Zz510M 
Cold~cathode gas-filled DECADE NUMERICAL INDICATOR TUBE 
with the figures O to 9 in red neon colour 

TUBE INDICATEUR DE KUMERQOS DECIMAUX a cathode froide et 
a remplissage de gaz, avec les chiffres de 0 jusgu'a 9 
en couleur rouge de negn 

Gasgeflillte KALTKATODENROHRE ZUR ANZEIGUNG DER DEZIMALEN 
ZAHLEN, mlt den Ziffern von 0 bis $ in roter Neonfarbe 

Typical characteristics 
Caractéristigues types 
Kenndaten 

Vign = max. 160 V 

Extinguishing voltage 
Tension d'extinction = min. 100 V 
Loschspannung 

Cperating characteristics 
Caractéristiques d'utilisation 
Betriebsdaten 

Vba = 170 250 300 350 V 

Vare = 127 127 127 127 ¥ 

Ra = 15 56 B2 100 k@ 

Note: Optimum life performance is obtained when a con- 
stant current circuit is used providing a cathode current 
between 2.0 and 2.5 mA. 

Observation: La durée optimum est obtenue en utilisant 
un montage a courant constant avec une intensité de 
courant cathodique entre 2,0 et 2,5 mA. 

Bemerkung: Die optimale Lebensdauer wird erhalten indea 
ein konstvanter Stromkreis mit einem Katodenstrom zwischen 
2,0 und 2,5 mA verwendet wird. 

Limiting values (Absolute limits) 
Caractéristigues limites (Limites absolues) 
Grenzdaten (Absolute Grenzwerte) 

mMAX . 3 mA 1) Iy (Tay = max. 0,02 sec) 

Ik = min, 1,5 mA ') 
Ixp = max. 15 mA ') 

tamb = -65 °c/+70 °¢C 

") Each digit, chague chiffre; jede Ziffer 

| 

9.9.1960 7Z2 0179 1. 



zstoM| PHILIPS 
Dimensions ip mm; Dimensions en mm; Abmessungen in mm 

285%15 

Diameter of the pitch circle of the base glns 16,65 mm 
Diametre du cercle primitif des broches 1 
Durchmesser des Tellkreises der Stifte 16 mm 

The figures may show an inclination of max, 3° o 
Les chiffres peuvent avoir une inclinaison de 3~ au max. 
Die Ziffern konnen eine Neigung von max., 3° zeigen 

Socket 
Support B8 700 67 
Fassung 

Mounting position: arbitrary 
Montage: arbitrairement 
Einbau: beliebig 

Remark: The current Ixx (see page B) shall not exceed 
300 pA; otherwise the not ignited cathodes become 
hazy 

Observation: Le courant Iyxk (voir page B) ne dépassera 
pas une intensite de 300 pA; sinon les cathodes 
non-allumées deviennent visibles 

Bemerkung: Der Strom Ixyk (siehe Seite B) soll 300 uA 
nicht tiberschreiten, da sonst die nicht-entziin- 
deten Katoden sichtbar werden 

7Z2 0180 2. 
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PHILIPS [7520M 
Cold-cathode gasfilled DECADE NUMERICAL INDICATOR TUBE 

wlith very long life. The figures O to 9 light in bright 
red colour with improved contrast due to filter-coating 
of the bulb. 

TUBE INDICATEUR DE NUMEROS DECIMAUX a cathode froide et a 
remplissage de gaz de tres longue durée. Les chiffres 
de O Jusqu'a 9 sont montrés en couleur rouge clair avec 
contraste sméloire par une couche filtrante a 1'ampoule. 

Gasgefiillte KALTKATODENROHRE ZUR ANZEIGUNG DER DEZIMALEN 
ZAHLEN mit sehr langer Lebensdauer. Die Ziffern O bis 9 
werden in hellroter Farbe mit durch eine Filterschicht 
am Kolben verbessertem Kontrast gezelgt. 

Application: The tube is designed to convert electrical 
information into optical signals. The figures become 
visible at the same spot, so making possible "in-line" 
read-out. The tube can e.g. be used in digital voltmeters, 
cash reglsters, calculating machines, etc. It may be 
contreolled by mechanical switches, transistors,; cold- 
cathode trigger tubes, beam switching tubes, photo-con- 
ductive devices, etc, 

Application: Le tube est congu pour la transformation d'in- 
formation electrique en silgnaux optiques. Les chiffres 
sont montreés au méme endroit, faisant possible une lecture 
en ligne d'un nowmbre, Le tube ,peut ‘8tre utilisé par 
exemple dans les voltmetres numériques, les calsses en- 
registreuses, les machines a calculer, etc. Il peut &tre 
commandeé par moyen de commutateurs mecaniques, de tran- 
sistors, de tubes de declenchement a cathode froide, de 
tudbes copmuiateurs par faisceau électronique, de cellules 
photo-conductives, etc. 

Anwendung: Die Rohre 1st geeignet fir die Umwandlung von 
elektrischen in optische Signale. Die Ziffern werden alle 
an derselben Stelle gezelgt, so dass elne Zahl geradlinig 
abgelesen werden kann, Die Réhre kann z.B. in numerischen 
Voltmetern, Registrierkassen, Rechenmaschinen, u.a. ver- 
wendet werden. Sie kann von mechanischen Schaltern, 
Transistoren, Relaisrohren, Klekironenstrahl-Schaltréhren, 
Photoleltern, u.s.w. gesteuert werden. 

Dimensions in mm 
Dimensions en onm 
Avtmessungen in mm 1fi”§§§;§5 

722 0684 Tentative data. Vorldufige Daten 1. 
6.6.,1961 Caractéristiques provisoires



z520M| PHILIPS 
Socket; support; Fassung B8 700 67 

Mounting pogsition: any. The tube is viewed through the 
dome of the envelope 

Montage: arbitrairement. Le tube est wvu a travers le ddme 
de l'enveloppe 

Einbau: willkiirlich. Die RShre wird durch den Dom der Um- 
hiillung abgelesen. 

Diameter of the pitch circle of the base gina 16,65 mm 
Diametre du cercle primitif des broches 1 
Durchmesser des Teilkreises der Stifte 16, 65 mm 

The figures may show an inclination of max. 3° o 
Les chiffres peuvent avoir une inclinaison_de 3~ au max. 
Die Ziffern kinnen eine Neigung von max. 3° zeigen 

Life expectancy (under recommended operating conditions) 
Duree prévue (sous les conditions de fonctionnement con- 

gseillées) 
Lebensdauer (unter den empfohlenen Betriebsbedingungen) 

Continuous display c¢f one digit hrs 
Présentation continue d'un chiffre min. 5000 Stufiden 
Fortwdhrende Anzeige einer Ziffer 

Sequentially changing the display 
from one digit to the others 
every 100 hrs. or less 

Changement consécutif d'un chiffre hrs 
aux sutres chagque 100 heures ou 30000 Stufiden 
moins 

Jede 100 Stunden oder nach kiirzerer 
Zeit Wechsel der Anzeige von einer 
Zifrfer nach einsesr der anderen 

Operating characteristics 
Caractéristiques d'utilisation 
Betriebsdaten 

I, Static operation; fonctionnement statigue; statischer 
Betrieb (See also page A; volr aussi page A; siehe 
auch Seite A). 

( ;Qooooooop ) IIQ 

) 
L l& _ 

Vpa = 170 250 300 350 V 
Rg = 15 56 82 100 k@ 

Va = 140 140 140 140 V 

722 0685 Tentative data. VorlHufige Daten 2. 
Caractéristiques provisoires 



PHILIPS [ z520M 
Operating characteristics {continued) 
Caractéristiques d'utilisation (suite) 
Betriebsdaten {Fortsetzung) 

II.Static operation with cathode blas (See also page B.) 
Fonctionnement statigque avec polarisation cathodique 

{Volir aussl page B 
Statischer Betrieb mit Katodenvorspannung (Siehe auch 

Seite B) R 
a 

—WIWA * 

Gusmaems 

dood 
TTITATE Ik - L 

Vick 
Lhk + 

The cathode-bias voltage 1s the potential difference 
Vkk between the "off" cathodes and the "on" cathode. 
With low values of Vyyx the current Iyxx to the "off" 
cathodes wil increase and the readability of the 
"on" cathode will be affected. For this reason Vkk 
should not bve lower than 60 V. , 

La polarisation cathodique est la différence de poten- 
tiel Vxk entre les cathodes hors circuit et la 
cathode en circuit., Aux valeurs basses de Vyk le 
courant Ixk des cathodes hors circuit augmentera 
et 1la lisibilite de 1la cathode en circult est 
diminuée. Pour cette raison la valeur de Vkk ne doit 
pas étre plus petite que 60 V. 

Die Katodenvorspannung ist der Potentialunterschied 
Vkk zwischen den nicht-geziindeten Katoden und der 
geziindete Katode. Bei niedrigen Werten von Vkk wird 
der Strom Iyxy der nicht-gezindeten Katoden grosser 
werden und dle Leserlichkeit der geziindeten Katode 
slechter. Aus diesem Grunde soll Vkk nicht niedriger 
als 60 V sein. 

722 0686 Tentative data. Vorldufige Daten 3. 
6.6.1961 Caracteristiques provisoires



z52om| PHILIPS 
Operating characteristics (continued) 
Caracteéristigues d'utilisation (suite) 
Betriebsdaten (Fortsetzung) 

IITI. Pulsed operation 
Fonctionnement par impulsions 
Impulsbetrieb 

Ra 
A ’2+ 

—*——i: i 

[eReleleRolalele] 

| I 5: Vikimp 

For information please apply to the manufacturer 
Pour plus de renseignements priere de s'adresser 

au fabricant 
Fiir Naheres soll den Hersteller zu Rate gezogen 
werden 

Limiting values {Absolute limits) 
Caractéristiques limites (Limltes absolues) 
Grenzdaten (Absolute Grenzwerte) 

Voltage necessary for ignition 
Tensicon requise pour 1'amorgage = min. 160 V 
Zur Zindung erforderliche Spannung 

Extinguishing voltage 
Tension d'extinction = max. 120 V 
Ldschspannung 

{%ach digit 
I #

 k{Chague chiffre max. 2,5 mA ) 
Jede Ziffer 

For complete glow of each digit 
ur l'eclal e complet de chague Iy PoChiffre alrag P aq = min. 1,0 mA 1) 

Fur véllige Aufleuchtung jeder Ziffer 

max. 15 ma 

Voltage between anode and "off" 
cathodes 

Tension entre l'anode et les cathodes 
hors circuit 

Spannung zwischen der Anode und den 
nicht-geziindeten Katoden 

max. 120 V 

max, 75 °¢ H tamb 

') Tay = max. 0,1 sec 

7Z2 0773 Tentative data. Vorlaufige Daten 4, 
Caractéristiques provisoires 
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MAINTENANCE TYPE ZM1050 

INDICATOR TUBE 

Cold cathode numerical indicator tube for top viewing. Formely Z550M 

QUICK REFERENCE DATA 

Numeral height 3 mm 

Numerals 1234567890 

Supply voltage Vba 90 Va.c. 

Cathode current I 3 mA 

Starter selecting voltage S V 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

26515 

<
 1
66
5 

max4.5¢ 
7203519 

GENERAL 

The 3 mm high numerals are displayed in radial form. 

The tube is primarily intended for use in circuits with transistor control. 

PRINCIPLE OF OPERATION 

The pulsating d.c. supply voltage (preferably half sine waves) causes one of the 
ten pure molybdenum cathode positions to glow. This position will be determined 

by the voltage level of corresponding starter being a few volts above the level of 
the remaining starters. 

March 1969



ZM1050 

ACCESSORIES 

Socket 2422 505 00001 or 2422 305 00002 

MOUNTING POSITION 

Any 

The numerals are viewed through the dome of the envelope. 

The numerals appear upright when the tube is mounted with the line through pins 
1 and 8, vertical pin 1 being uppermost. 

Number 0 is aligned with pin 1 to within 39, 

CHARACTERISTICS AND OPERATING CONDITIONS 

Recommended circuit 

mains 

stp E{z sty 

e g [ 

% %Rst Rst 

e | 

Transistor circuit ; 

""___'_""Tzo_sio": 

Transformer secondary voltage Vir 110 V + 10% l) 

Cathode resistor Rk 10 k& +59% 

Starter series resistor Rgt 330 k@2 2 

Shunting capacitor Ck 33 nF l) 

Starter selecting voltage Vgt-st See sheet 4 upper figure 

and 2) on page 3 

Starter current Igt 0 upA 

Maintaining voltage Vm 84 V 

Recommended cathode current I 3 mA 

1y The rectified a.c. voltage should be free from spikes. 
A shunting capacitor Cy of 33 nF serves this purpose. 

2) This resistor should be mounted close to the tube socket. 

2 MAINTENANCE TYPE April 1970



ZM1050 

LIFE EXPECTANCY at recommended operating conditions and room temperature 

Continuous display of one digit 1000 h Iy 

Sequentially changing the display from one 

digit to the others every 100 h or less min. 20000 h 

The criterium for the end of life point is given by the minimum value of starter 
selecting voltage Vgt-gr shown on sheet 4 upper figure. 

LIMITING VALUES (Absolute max. rating system) 

A.C. supply voltage Vir min. 90 Vr.m.s. 

See also sheet 4 lower figure Vir max. 150 Vi, m.s. 

Frequency of mains supply f 40 to 100 Hz 

min. 2 mA 
Cathode current (average) Ix max. 4 mA 

in. h figure 2 
Starter selecting voltage Vat-st min.see sheet 4 upper figure<) 

max. 30V 

Starter circuit resistance Rt 2;1( i(;g llzg 

Envelope temperature ¢ min. -55 ©C 

‘ bulb  may, +70 °C 

1y Under conditions of longer continuous display on one digit it is recommended 
to apply a starter selecting voltage Vg _o¢ greater than the minimum value, 

as indicated on sheet 4 upper figure. 

2y The common starter bias potential may deviate by a maximum of + 5V from 

the anode potential. 

March 1969 3
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7207610 

} Voltage sensitivity curve (valid over life) 
Vst o The line M-M' represents the minimum necessary 
v) value of starter selecting voltage Vit_st 

6 area of transfer = 
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ZM1000 
ZM1000R 

INDICATOR TUBE 

Long life cold cathode ten digit indicator tube for side viewing 

QUICK REFERENCE DATA 

Numeral height approx. 14 mm 

Numerals 0123456789 

Decimal point to the left of the numerals 

Supply voltage Vba min. 170 'V 

Anode current, average Ia 2.3 mA 

peak Iap max. 12 mA 

GENERAL 

The numerals are 14 mm high and appear on the same base line allowing in-line 

read out. The ZMI100OR is provided with a red contrast filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten numerals and one in the form of a 

decimal point;a primer, and one common anode. By applying a suitable voltage be- 

tween the anode and one of the cathodes the corresponding numeral or the decimal 

point will be covered by a red neon glow. 

The primer allows ionization without delay in strobe type or blanking applications. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

directiIm of viewing 1g max 

. M (—[J\\ 

k k TZOATA 

k%wj ! - g 
i< :’H{’;z Pie. Y lb " pr b 4‘UN1 

“""Ptk%;%'éfif'* _oi Y_uo: 3 ¢ 

qT%i#"‘-éa ‘{/ ko kg kdp ° ) 

kg, .h,s | ¥ N =y v . y 
| 1% oy o 

127 17127 s T~ 

2.54 - 2‘5“ 7208796.2 J .¢ 06 1Zoeresy 

1y Length of i.c, pins max. 2.8 mm, 

2) Not tinned. 

3) Standard deviation 0.13 mm 

April 1970 1



ZM1000 
ZM1000R 

The deviations of the axis of the pins with respect to the true geometrical position 

cover an area of max., 0.3 mm diameter, The pin configuration is compatible with 

the reference grid for printed wiring according to IEC Publication 97 (0.1 in). 

Mounting position: Any 

Soldering 

The pins may be dip-soldered at a solder temperature of max. 240 °C for maximum 

10 seconds up to a point 5 mm from the seals. 

Natural frequency 

The natural frequencies of the numeral cathodes lie within the range from 300 Hz 

to 800 Hz. 

ACCESSORIES 

55701 Printed wiring mounting board (19 x 100 mm )on which the ZM1000 can be sol- 

dered; afterwards the combination can be mounted on a vertical printed wiring 

board carrying, e.g., the drive circuit. Can also be used with the snap-fit 

tube holder 55703. 

55702 Tube socket (for 0.1 in grid). Phenolic. Tinned contacts. 

55703 Snap-fit tube holder. 

55704 Set of one left-hand and one right-hand end piece to complete the snap-fit in- 

dicator tube assembly. 

CHARACTERISTICS AND OPERATING CONDITIONS 

Ignition voltage Vign max. 170 V 

Maintaining voltage Vm see page 4 

Anode current for coverage la min, 1.5 mA 

{with or without decimal point and Ia max. 4.5 mA 

Vkk = Vkkmin - V¢], see pageS5) 

Cathode selecting voltage Vkk see page 5 

Cathode resistor, decimal point Rdp 100 k&2 + 10% l) 

Primer resistor Rpr 10 MQ +10% 

Extinction voltage Vext min. 118 V 

l) Lower values of this resistor are permitted. The anode current should be in- 

creased by the increase of decimal point current resulting from the decrease of 

this resistor. 

2 H ” March 1969



ZM1000 
ZM1000R 

Typical operation over full temperature range 0 °C to +70 OC. 

- e —— 

e B an e - 

Peak currents up to 12 mA can be allowed provided the average current value does 

not exceed 2.5 mA, 
To avoid- excessive glow on "off" cathodes, the cathode selecting voltage should ex- 

ceed 65 V. Minimum pulse duration 100 us. 
For further information consult the manufacturer. 

LIFE EXPECTANCY at[, = 2.5 mA 

This tube is manufactured on the same physical principles as other tubes in this 

category and it is expected that the life will be comparable, viz: 

sequentially changing the display from one digit 
to the others every 1000 h or less 100 000 h 

Mean time between failures min. 200 Q00 

LIMITING VALUES (Absolute max. rating system}) 

Anode voltage necessary for ignition Va min, 170 v 

Anode current, 

average during any conduction period Ia min, 1.5 mA 

average (Tay = 20 ms) I3 max. 4,5 mA 

peak Iap max. 12 mA - 

Cathode selecting voltage Vkk see page 5 

Bias voltage between anode and 

"off" cathodes Vpias max. Vfloating 

Ambient temperature tamb min. -50 oCc 1) 

tamb max, +70 0C 

l) Bulb temperatures below 10°C result in a reduced life expectancy and changes in 

characteristics (see page 4). 
For equipment to be used over a wide temperature range, ''constant current op- 

eration” (high supply voltage with a high anode series resistor) is recommended. 

April 1970 3
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ZM1000R 
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ZM1000 
ZM1000R 

600 B mm e N A 

Tk —1:}-.;_—-0\'», [ 

(HA) (r ;) : 

Q Q------ 0 - 
t B P omt [ 
5004+ ! MG o 100k 

! ] max. 31, ]t l £10%} ] 
Il 1 - 

M 1 BN ov O% Vi Oor Vyx = 

M + Ig=I * X1y H 

400 

300 

max. 1 INNL] 

200 r— 

l joperating 
area 

AN 
100 mirn, & [y % | 

ez o0, 
0 50 100 150 2 

Ikk individual and = Ixk versus cathode selecting voltage Vi at I3 = 2.5 mA. 

Ikk and Z lkk are proportional to the anode current within the operating range of Iy 

and with Vkk = 0V 10 100 V., 

The curves are valid for instantaneous values and for average values of anode current. 
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ZM1000R 
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Graph denoting the relationships of D.C. anode supply voltage and required anode 

resistor to remain within the recommended operating region. 
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ZM1000R 
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ZM1000 
ZM1000R 

INDICATOR TUBE 

Long life cold cathode ten digit indicator tube for side viewing 

QUICK REFERENCE DATA 

Numeral height approx. 14 mm 

Numerals 0123456789 

Decimal point to the left of the numerals 

Supply voltage Vba min. 170 'V 

Anode current, average Ia 2.3 mA 

peak Iap max. 12 mA 

GENERAL 

The numerals are 14 mm high and appear on the same base line allowing in-line 

read out. The ZMI100OR is provided with a red contrast filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten numerals and one in the form of a 

decimal point;a primer, and one common anode. By applying a suitable voltage be- 

tween the anode and one of the cathodes the corresponding numeral or the decimal 

point will be covered by a red neon glow. 

The primer allows ionization without delay in strobe type or blanking applications. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

directiIm of viewing 1g max 

. M (—[J\\ 

k k TZOATA 

k%wj ! - g 
i< :’H{’;z Pie. Y lb " pr b 4‘UN1 

“""Ptk%;%'éfif'* _oi Y_uo: 3 ¢ 

qT%i#"‘-éa ‘{/ ko kg kdp ° ) 

kg, .h,s | ¥ N =y v . y 
| 1% oy o 

127 17127 s T~ 

2.54 - 2‘5“ 7208796.2 J .¢ 06 1Zoeresy 

1y Length of i.c, pins max. 2.8 mm, 

2) Not tinned. 

3) Standard deviation 0.13 mm 
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ZM1000 
ZM1000R 

The deviations of the axis of the pins with respect to the true geometrical position 

cover an area of max., 0.3 mm diameter, The pin configuration is compatible with 

the reference grid for printed wiring according to IEC Publication 97 (0.1 in). 

Mounting position: Any 

Soldering 

The pins may be dip-soldered at a solder temperature of max. 240 °C for maximum 

10 seconds up to a point 5 mm from the seals. 

Natural frequency 

The natural frequencies of the numeral cathodes lie within the range from 300 Hz 

to 800 Hz. 

ACCESSORIES 

55701 Printed wiring mounting board (19 x 100 mm )on which the ZM1000 can be sol- 

dered; afterwards the combination can be mounted on a vertical printed wiring 

board carrying, e.g., the drive circuit. Can also be used with the snap-fit 

tube holder 55703. 

55702 Tube socket (for 0.1 in grid). Phenolic. Tinned contacts. 

55703 Snap-fit tube holder. 

55704 Set of one left-hand and one right-hand end piece to complete the snap-fit in- 

dicator tube assembly. 

CHARACTERISTICS AND OPERATING CONDITIONS 

Ignition voltage Vign max. 170 V 

Maintaining voltage Vm see page 4 

Anode current for coverage la min, 1.5 mA 

{with or without decimal point and Ia max. 4.5 mA 

Vkk = Vkkmin - V¢], see pageS5) 

Cathode selecting voltage Vkk see page 5 

Cathode resistor, decimal point Rdp 100 k&2 + 10% l) 

Primer resistor Rpr 10 MQ +10% 

Extinction voltage Vext min. 118 V 

l) Lower values of this resistor are permitted. The anode current should be in- 

creased by the increase of decimal point current resulting from the decrease of 

this resistor. 
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ZM1000 
ZM1000R 

Typical operation over full temperature range 0 °C to +70 OC. 

- e —— 

e B an e - 

Peak currents up to 12 mA can be allowed provided the average current value does 

not exceed 2.5 mA, 
To avoid- excessive glow on "off" cathodes, the cathode selecting voltage should ex- 

ceed 65 V. Minimum pulse duration 100 us. 
For further information consult the manufacturer. 

LIFE EXPECTANCY at[, = 2.5 mA 

This tube is manufactured on the same physical principles as other tubes in this 

category and it is expected that the life will be comparable, viz: 

sequentially changing the display from one digit 
to the others every 1000 h or less 100 000 h 

Mean time between failures min. 200 Q00 

LIMITING VALUES (Absolute max. rating system}) 

Anode voltage necessary for ignition Va min, 170 v 

Anode current, 

average during any conduction period Ia min, 1.5 mA 

average (Tay = 20 ms) I3 max. 4,5 mA 

peak Iap max. 12 mA - 

Cathode selecting voltage Vkk see page 5 

Bias voltage between anode and 

"off" cathodes Vpias max. Vfloating 

Ambient temperature tamb min. -50 oCc 1) 

tamb max, +70 0C 

l) Bulb temperatures below 10°C result in a reduced life expectancy and changes in 

characteristics (see page 4). 
For equipment to be used over a wide temperature range, ''constant current op- 

eration” (high supply voltage with a high anode series resistor) is recommended. 

April 1970 3



ZM1000 
ZM1000R 
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ZM1000 
ZM1000R 
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Ikk individual and = Ixk versus cathode selecting voltage Vi at I3 = 2.5 mA. 

Ikk and Z lkk are proportional to the anode current within the operating range of Iy 

and with Vkk = 0V 10 100 V., 

The curves are valid for instantaneous values and for average values of anode current. 
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ZM1000 
ZM1000R 
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ZM1000 
ZM1000R 
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ZM1001 
ZM1001R 

INDICATOR TUBE 

Long-life cold-cathode character indicator tube for side viewing. 

QUICK REFERENCE DATA — 

Character height approx. 10 to 14 mm — 

Characters +, -, ~ X, Y, Z 

Supply voltage Vb, min, 170V 

Anode current Iy 2.5 mA 

GENERAL 

Character indicator tube to be used in conjunction with ZML1000 numerical indicator 

tube for in-line read-out in e.g. digital instruments or numerical control applica- 

tions. The ZMIO0OIR is provided with a red contrast filter. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

direction of viewing 
l 9 max 

/ 
a|¢ l_ - 
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2.54 ) P H ~5—L—’ 4—.-[7—213;‘;“ 7708975, | ) 06 

Mounting and Accessories: see ZMI1000 

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES 

These are essential the same as of type ZM1000 

1) Length of these i.c. pins max. 2.8 mm 

2) Not tinned 

3) Standard deviation 0.13 mm 
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ZM1001 
ZM1001R 

INDICATOR TUBE 

Long-life cold-cathode character indicator tube for side viewing. 

QUICK REFERENCE DATA — 

Character height approx. 10 to 14 mm — 

Characters +, -, ~ X, Y, Z 

Supply voltage Vb, min, 170V 

Anode current Iy 2.5 mA 

GENERAL 

Character indicator tube to be used in conjunction with ZML1000 numerical indicator 

tube for in-line read-out in e.g. digital instruments or numerical control applica- 

tions. The ZMIO0OIR is provided with a red contrast filter. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

direction of viewing 
l 9 max 

/ 
a|¢ l_ - 
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Mounting and Accessories: see ZMI1000 

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES 

These are essential the same as of type ZM1000 

1) Length of these i.c. pins max. 2.8 mm 

2) Not tinned 

3) Standard deviation 0.13 mm 

April 1970 1 



ZM1002 

INDICATOR TUBE 
L 

E;L.ung-life cold-cathode character indicator tube for side viewing. 

QUICK REFERENCE DATA ] 1 

Character height _ approx. 9 to 13  mm 
~ Characters o ns, ps, ms, s, Hz, kiz, MHz ' 
Supply voltage R Vha min. 17 v 
Anode current . -, Ty 4 mA |- 

RAL 

haracter indicator tube to be uged in conjunction with ZM 1000 numerical {indicator 
ube for in-line read-out in e, g, digital instrimests such as frequency and time in- 

erval messuring apparatus, 

@MENSIGNS AND CONNECTIONS  Pimensions in mm 
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:f_l.llounting and Accessories: see ZM1000 
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1) Not tinned 
3) Standard deviation 0. 13 mm



ZM1005 
ZM1005R 

INDICATOR TUBE 

Long-life cold-cathode ten-digit indicator tube for side.viewing. 

The tube is designed for time-sharing (pulse) applications. 

QUICK REFERENCE DATA 

Numeral height approx. 14 mm 

Numerals 0123456789 

Decimal point to the left of the numerals 

Supply voltage Vb,(pulse) min, 170 'V 

Anode current, peak I min, 6 mA 
p 

Iap max. 20 mA 

average Iy max. 2.5 mA 

GENERAL 

The numerals are 14 mm high and appear on the same base line allowing in-line 

read-out. The ZM1005R is provided with a red contrast filter.The ZM1005 is iden- 

tical to the ZM1005R but has no filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten numerals and one in the form of a 

decimal point; a primer, and one common anode. By applying a suitable voltage be- 

tween the anode and one of the cathodes the corresponding numeral or the decimal 
point will be covered by a red neon glow. 

The primer allows ionization without delay in strobe type or blanking applications, 
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ZM1005 
ZM1005R 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

direction of viewing 

19 e - 
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17061981 

The deviation of the axes of the pins with respect to the true geometrical position 

cover an area of 0.3 mm diameter. The pin configuration is compatible with the 

reference grid for printed wiring according to IEC Publication 97 (0.1 in). 

Mounting position: any 

Soldering 

The pins may be dip-soldered at a solder temperature of max, 240 0C for maximum 

10 seconds up to a point 3 mm from the seals. 

Natural frequency 

The natural frequencies of the numeral cathodes lie within the range from 300Hz to 

800 Hz. 

ACCESSORIES 

55701 Printed-wiring mounting board (19 mm x 100 mm) on which the ZM1005 can 
be soldered; afterwards the combinationcan be mounted on a vertical printed- 

wiring board carrying, e.g., the drive circuit. Can also be used with the 

snap-fit tube holder 55703. 

55702 Tube socket (for 0.1 in grid). Phenolic. Tinned contacts, 

55703 Snap-fit tube holder. 

55704 Set of one left-hand and one right-hand end pieceto complete the snap-fit in- 

dicator tube assembly. 

1} i.c¢. pins max. length 2.8 mm 

2} Not tinned 

3) Standard deviation 0.13 mm 
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ZM1005 
ZM1005SR 

CHARACTERISTICS AND OPERATING CONDITIONS 

Ignition voltage Vign max. 170 V 

Maintaining voltage Vm see page 4 

Anode current, average (T,y = max, 20 ms) Iy max, 2.5 mA 

peak Iap min., 6 mA 
(with or without decimal point) Iap max., 20 mA 

Pulse duration Timp min, 50 usl) 

Cathode selecting voltage (see also page 4) Vkk min, 70 V 2) 

Vkk max, 115 V 

Cathode resistor, decimal point Rdp 10 kQ+10% 3) 

Primer resistor (anode to primer supply 
voltage min, 170 V) Rpr 10 MQ+10% 

Extinguishing voltage Vext min, 118 V 

LIFE EXPECTANCY at I, = 2 mA 
The life expectancy is dependent on the instantaneous and average values of anode 

current: 
sequentially changing the display from one digit 

to the others every 100 h or less, Iz, = 10 mA 100000 h 

Iap = 20 mA 20000 h 

Mean time between failures min. 200000 h 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage necessary for ignition, pulse Vap min, 170 V 

Anode current, average (Tgy = 20 ms) Ia max, 2.5 mA 

peak Iap min. 6 mA 

| Iap max. 20 mA 

Pulse duration Timp min. 10 us 

Cathode selecting voltage Vkk min. 70 V 

Vkk max. 115 V 
"Off" anode voltage Vargger max. 15V 
Ambient temperature tamb min. =50 ©oC %) 

tamb max. +70 ©OC 

1) Pulse durations down to 10 us are allowed provided the minimum peak anode cur- 

rent is not less than 10 mA. 

2) Lower values of Vg result in increasing background glow impairing readability. 
3) The decimal point cathode may not be operated without extra current limiting re- 

sistor unless a numeral cathode is operated simultaneously. 

4) Bulb temperatures below 10 °C result in a reduced life expectancy and changes in 

characteristics, 
For equipment to be used over awide temperature range, ''constant current oper - 

ation" is recommended. 
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ZM1005 
ZM1005R 

INDICATOR TUBE 

Long-life cold-cathode ten-digit indicator tube for side.viewing. 

The tube is designed for time-sharing (pulse) applications. 

QUICK REFERENCE DATA 

Numeral height approx. 14 mm 

Numerals 0123456789 

Decimal point to the left of the numerals 

Supply voltage Vb,(pulse) min, 170 'V 

Anode current, peak I min, 6 mA 
p 

Iap max. 20 mA 

average Iy max. 2.5 mA 

GENERAL 

The numerals are 14 mm high and appear on the same base line allowing in-line 

read-out. The ZM1005R is provided with a red contrast filter.The ZM1005 is iden- 

tical to the ZM1005R but has no filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten numerals and one in the form of a 

decimal point; a primer, and one common anode. By applying a suitable voltage be- 

tween the anode and one of the cathodes the corresponding numeral or the decimal 
point will be covered by a red neon glow. 

The primer allows ionization without delay in strobe type or blanking applications, 

January 1970 1



ZM1005 
ZM1005R 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

direction of viewing 

19 e - 
CE 

a " n N 

K Kk : 

pr b i :‘lfiz ic.” 3 ‘_‘}” ‘g: 

—kaotk;tf tk‘zibr e ey o P 2y 
I,¢ Y | SN e . _ ¥ 

ko kg kap °Tu Mg o b _ o PO A= S = 
{ | H é! _ - -—x * 

) £ o~ 

AR UNEY; Ve 
254 L’ .,,EZQ“ FZN0IT i 06 

17061981 

The deviation of the axes of the pins with respect to the true geometrical position 

cover an area of 0.3 mm diameter. The pin configuration is compatible with the 

reference grid for printed wiring according to IEC Publication 97 (0.1 in). 

Mounting position: any 

Soldering 

The pins may be dip-soldered at a solder temperature of max, 240 0C for maximum 

10 seconds up to a point 3 mm from the seals. 

Natural frequency 

The natural frequencies of the numeral cathodes lie within the range from 300Hz to 

800 Hz. 

ACCESSORIES 

55701 Printed-wiring mounting board (19 mm x 100 mm) on which the ZM1005 can 
be soldered; afterwards the combinationcan be mounted on a vertical printed- 

wiring board carrying, e.g., the drive circuit. Can also be used with the 

snap-fit tube holder 55703. 

55702 Tube socket (for 0.1 in grid). Phenolic. Tinned contacts, 

55703 Snap-fit tube holder. 

55704 Set of one left-hand and one right-hand end pieceto complete the snap-fit in- 

dicator tube assembly. 

1} i.c¢. pins max. length 2.8 mm 

2} Not tinned 

3) Standard deviation 0.13 mm 
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ZM1005 
ZM1005SR 

CHARACTERISTICS AND OPERATING CONDITIONS 

Ignition voltage Vign max. 170 V 

Maintaining voltage Vm see page 4 

Anode current, average (T,y = max, 20 ms) Iy max, 2.5 mA 

peak Iap min., 6 mA 
(with or without decimal point) Iap max., 20 mA 

Pulse duration Timp min, 50 usl) 

Cathode selecting voltage (see also page 4) Vkk min, 70 V 2) 

Vkk max, 115 V 

Cathode resistor, decimal point Rdp 10 kQ+10% 3) 

Primer resistor (anode to primer supply 
voltage min, 170 V) Rpr 10 MQ+10% 

Extinguishing voltage Vext min, 118 V 

LIFE EXPECTANCY at I, = 2 mA 
The life expectancy is dependent on the instantaneous and average values of anode 

current: 
sequentially changing the display from one digit 

to the others every 100 h or less, Iz, = 10 mA 100000 h 

Iap = 20 mA 20000 h 

Mean time between failures min. 200000 h 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage necessary for ignition, pulse Vap min, 170 V 

Anode current, average (Tgy = 20 ms) Ia max, 2.5 mA 

peak Iap min. 6 mA 

| Iap max. 20 mA 

Pulse duration Timp min. 10 us 

Cathode selecting voltage Vkk min. 70 V 

Vkk max. 115 V 
"Off" anode voltage Vargger max. 15V 
Ambient temperature tamb min. =50 ©oC %) 

tamb max. +70 ©OC 

1) Pulse durations down to 10 us are allowed provided the minimum peak anode cur- 

rent is not less than 10 mA. 

2) Lower values of Vg result in increasing background glow impairing readability. 
3) The decimal point cathode may not be operated without extra current limiting re- 

sistor unless a numeral cathode is operated simultaneously. 

4) Bulb temperatures below 10 °C result in a reduced life expectancy and changes in 

characteristics, 
For equipment to be used over awide temperature range, ''constant current oper - 

ation" is recommended. 
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ZM1010 

INDICATOR TUBE 

Laong life cold-cathode ten-digit indicator tube for side-viewing. 

QUICK REFERENCE DATA 

Numeral height aAppTox, 14 mm 

Numerals 0123456789 

Decimal point to the left of the numerals 

Supply voltage Vpa min, 170 V 

Anode current Ia 2,5 mA 

GENERAL 

The numerals are 14 mm high and appear on the same base line allowing in-line read out. 

PRINCIPLE OF OFERATION 

By applying a suitable voltage between the anode and ane of the cathodes the correspond- 
ing numeral or the decimal point will be covered by a red neon glow, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 
a 

» 

direction of viewing TIEAIEE 
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14 max 
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ZMion 

INDICATOR TUBE 

Long Life cold-cathode pine digit indicator tube for side -viewing. 

_ QUICX. REFERENCE DATA 

Mumeral height ' . approx. 14 mm 

Numerals : _ : 012345678 

Supply voltage | ¥V, mi. 170 v 

Anode cirrent ' _ ~ . S " Ia 4,5 mA 

GENERAL s 

The nuymerais are 14 mn hl,g'h and appear on the same base line altowing in-line read out. 

PRINCIPLE OF GPERATIDH 

By applying a suitalle voltage between the agodé and ane of the cathodes the correspond-- 
ing numeral wili be covered by'a red neon glow, 

CHARACTERI STICS, UPEM'I‘ING munmnns AND LIMITING YVALUES 

These are esgentialiy the same as of oype ZM1010, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 
. a ) 

'S 

direction of viewing ke : Ke 
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ZM1012 

fNBICATO‘R TUBE 

QUICK REFERENCE DATA 

| approx. ‘14 mm 

12345678 

Vha n. 170 ¥ 

PR 7 2,5 mA 

GENERAL _ : 

The nu.merais are 14 mm h]gh and appear on the same > base line allmving in-lme read out, 

mmmfl.lz OF OPERATIDN 

By applying 2 smtable voltage between the anode and one crf the cathodes the mn-espmd 
. Ing nu:merai will be covered by a red neon glow, 

EHARACTERIST!{?& flPERA’I'ING {DNDI'I‘IONSAND IMI'HNG VALUES 

" These are essentially the same as of type ZMIOL0. - 

* FAMENSIONS AND CONNECTIONS S Dimensions in mm 

direction of viewing | Tzesa k1 kg 

e T Yo 
T ] B 

- ‘*"F' - 3_ — - +flfi.“'p—2,5h ——TiL H B 'kh |'|'t- b * 1] / 

3 © 12 4 w177 : i B not tinned r*"- 7 

_J 4.1 72860991 | 4 g -\é';flf'* _ | gnjs-:-“-— 17ERE007 
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ZMI1013 

INDICATOR 'I'UBE 

Long ]_u’e cold —c:athade seven ~digit mdm&mr tube for EldE"iflEWlng - o | g 

QUICK REFERENCE DATA = N 

Numeral height approx.. 14 mm 

| Numerals 0123456 _ 

Supply voliage Lt Ve - mim. 170 V 

Anbde currem . S S A 2,5 mA 
l‘ v ’ 

GENERAL 

The numerals are 14 mm high and appear on the same hase line a]lowmg in-line read out. 

PRINCII.’LE OF DPER.ATIGN 

.By applying a suitabje voltage between the anode and one of the cathodes the cnrrespcmd- 

ing numeral will be -::overed by a red necn glow.. 

GH&RAC]‘ERIS'HCS, 'OPERATING E'DNDI'I‘IDNSAND LIMI'I'ING VALUES 

These are essentially the same as of type ZMI{IID, 

-DIHFNS!UHS AND CI}NNECI‘IOHS 

direction of viewing 
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P AR 
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1\ Dpmrm o la e A atiatn (1 1T om0 

Dimensims in mm 



ZM1014 

INDICATOR TUBE 
Lmg lfle cold-cathode six-digit indicator tube for Blde-viewmg 

QUICK REFERENCEDATA  ~ . N 

" -']"'Hu&néral,heigfit L _'H_ o - apprfix. 14 mm 

.+ } Numerals . T : 123456 

""_l"s‘q]plymlmg'e eh . Vpg  min. 170 v 

' Anode current L ' 2,5 mA 

' The numerals are 14 min high and appear on the same base line allowing in-line read out. 

P‘RINC‘.[I’LE OF OPERATION 

By applying a suitable voltage between the anode and .one. of the cathfldes the correspond- 
ing numeral will be covered hy a red neon glow, : 

" CHARACTERISTICS, OPERATING CONDITIONS AND LIMEFING VALUES 
'I'hese are essentially the same as of type ZM1010. 

MNSIUNSAND CONNECTIONS " Dimnensions in mm 

direction of viewing 

P ‘ - 19 i -1 

1, L ey __i.h_‘._‘:*: ? 04L—% 254 — 
p Lg:._."_ . ' . + 38,1 ! k!+7 

14 max 

, e ! . 
[ .. . . | | . ; tz,f,n 

. wa el l ' : 3Imax X - , j?+ f _ not tinned § 7 
._ I TZLNMH 

. \2' s : fl'fl,fi""l" 72669001 

wvlimrddemflnu 13 mm 



ZM1020 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for top viewing. 

QUICK REFERENCE DATA 

Numeral height 15 mm 

Numerals 1234567890 

Supply voltage min. 170V 

Anode current 2 mA 

GENERAL 

The numerals are 15 mm high and appear on the same base line allowing in- 

line read out. The ZM1020 is provided with a red contrast filter. 

PRINCIPLE OF OPERATION 

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 corresponding numeral will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

+ 

this part "‘_28%5—’* /P=7 
of the buld 1 | 
is filter T 
coated ; 0 

16
65
 

3 

o
l
 

L 

1 ¢’\u. | max4.59 
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ZM1020 JI 

Mounting position: any 

The numerals are viewed through the dome of the envelope. The numerals will 

appear upright (within 1.5% when the tube is mounted with the line through pins 

1 and 8 vertical, pin 8 being uppermost. 

Accessories 

Socket type 2422 505 00001 

or 
2422 505 00002 

CHARACTERISTICS AND OPERATING CONDITIONS 
(Valid over life and full temperature range) 

Ignition voltage Vign max. 170 V 

Maintaining voltage Vm see sheet 4 

Anode current for coverage, 

averaged during any conduction period I min. 1 mA 

Anode current, 

average (Tgy = max. 20 ms) I max. 3 mA 

peak Iap max. 6 mA 

Cathode selecting voltage Vkk see sheet 5 

Extinguishing voltage Vext min. 118 V 

Typical operation 1) 

D.C. operation 

See sheets 5 and 6 

A.C. operation 

See sheets 5 and 7 

1y Bulb temperatures below 10 °C result in a reduced life expectancy and 

changes in characteristics (see sheet 4). 

In designing equipment to be used over a wide temperature range the use of 

"constant current operation” (high supply voltage with a high anode series 

resistor) is recommended. 

2 April 1970 



ZM1020 

LIFE EXPECTANCY AND RELIABILITY (at I = 2 mA) 

Sequentially changing the display from one 

digit to the others every 1000 h. or less 100.000 h 

The reliability has been assessed in a life test programme totalling 4.5 x 100 

tube hours. The longest test period was 50.000 hrs on 47 tubes. No failures 

have been found. The Mean Time between Failures is better than 106 hrs which 

corresponds with a failure rate of less than 0,1 % per 1000 hrs at a confidence 

level of 95 %. 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage necessary for ignition Va 

Anode current, D,C. Iy 

rectified A.C. and pulse Iap 

average (Tav = max. 20 ms) | 

peak Ialp 

Cathode selecting voltage Vkk 

Bias voltage between anode and 

"off'" cathodes (see sheet 5) Vhias 

Ambient temperature tamb 

min. 170 V 

min, I mA 

min. 2 mA 

max. 3 mA 

max. 10 mA 1) 

see lines N and W 

on sheet 5 

max.  Vfloating 

min. ~50 ©C 

max, +70 °C 

ly Above I, = 6 mA the connecting wires and eyelets may be covered by the 
glow. 

March 1969



150 

100 

Vm 

300 

(V) 

250 

200 

A 

- 

Vik See sheet 5 
+ Above Vi the "of F 

IREERRRERERN 

T LTI 
NS EEREARERN 

- 

a:Vm=137491, 

C:Vm=122+61, 

d: Vm=12+6I, 

TITTTELE 
T T 
T T 

6 Is(mA)7 

and the current X Ijy must be added to I, 
cathodes act as cnode 

T T T T T 
T O 
YITTTE DTl 

max Vm, at 70°C 

7207256 

March 1969 

b: Vi =128+7"%15 nomlp, tpuip O to 25°C 

min Vi at 0°C tpulh 

min Vot =50°C tputs 

ZM1020 



ZM1020 

Ixk individual and =y versus cathode selecting voltage Vi at I; = 2 mA. 

Ikk and =Iyg are proportional to anode current in the range Vig = 0 to 100 V. 

The range of Vi (Ikk =0) shifts to the right/left at increasing/decreasing anode 

current (8 V/mA). 

The curves are valid for instantaneous and for average values of anode current. 

| | [T 1111 70T 
Tuk W [T Rq -—Iav 
WA ST Ig=2mA — WW——15 

1000 vk - = 
3\_9‘ Ikli_fitIkk 

2v\s AN ll I Lk 
HAW VAR Nl 0 Y - 500_‘_\{\‘ C:— z’o;:; : kk Lo =L+3I 

OPEFG- 

{'“”3{,' ~N 
min Ixx indH nominal 

kk - }operation 
t N/ L —areq 

0 Al 
0 50 N 15( 200 Vi (V) 1250 

\ 

Vi F1 min Vfl max 

[ 11] 
-500 1TT71 

For low cathode selecting voltages the current Ikk to the "off'" cathodes will 

increase and the readability of the "on" cathode will be affected. It is there- 

fore recommended to use a nominal operating point to the right of line N, 

Under the worst operating conditions the operating point should never reach 

the area left of line W. 
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ZM1020 

7207259 
500 T T I I T 

[T TV 

Iy =2mA(nom e I,<3mAHS hom T, S mal 
(V) H O |/ 

(@] oa—é‘? oA TS % 
400 1 _“'QI X 

y, 
A 

y yd 

p, 
p, 

7 
: +.300~ 4 

y. Ra 
j —\WWW—Vc 

y, 
4 

pr m_. 

99————— - 

200+ i - 
mr/ AV, 

Y. <O 

A Ve max =lr1 
See sheet 5 

100 : 04430 : 0 Example: — 

5%::8 :3 Supply Vo =300V +10% 

ST13 HE Ry nominal =79 kd) [ 
} Ry maximum = 124 k&l 

H 1 Pq minimum = 66 kdb  [] 
H 1 TI LI TTITITTITT] 

0 1 1 IS EBEEREEE 

0 100 200 Ry (kd)) 300 

Graph denoting the relationship of D.C. anode supply voltage and required 

anode resistor to remain within the recommended operating region. 
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ZM1020 

500 To<6mA rIPT a 

arinm fag-2mA 
Vo S Iy <3mA g 
(V) ST =2mA (nom) HEAD 

&___n 7 ]'| /r 

400 NS4 SALE 
/ par; (hom) 7] 

A 
F5%07 

4 ’4,"0 

) ARV 
300 

‘f 

[ 

¥ 

Fi 

200 :% FATAN L 

v Ro £ Lo 

® 

100 (?0 """"" OQ 
! 

0 
0 50 100 Rq (kL)) 150 

Graph denoting the relationship of the peak value of full-wave unsmoothed rec- 

tified A.C. anocde supply voltage and the required anode resistor to remain 

within the recommended operating area. 
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ZM1023 

INDICATOR TUBE 

The type ZM1023 is electrically identical with type ZMI1021 but has no filter 
coating. 

The use of a separate blue absorbing e.g. circular polarized amber filter is 

recommended, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

2685115 
R=7 

3 
|u.> 

: A fod F 

8 /g 
g e J& 

4 W [y t——s 
T | 1¢‘U‘ max458 © 

1 March 1969
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ZM1023 

INDICATOR TUBE 

The type ZM1023 is electrically identical with type ZMI1021 but has no filter 
coating. 

The use of a separate blue absorbing e.g. circular polarized amber filter is 

recommended, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

2685115 
R=7 

3 
|u.> 

: A fod F 

8 /g 
g e J& 

4 W [y t——s 
T | 1¢‘U‘ max458 © 

1 March 1969
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MAINTENANCE TYPE ZM1025 

INDICATOR TUBE 

The type ZMI1025 is electrically identical with type ZM1024 but has no f{ilter 
coating. 

The use of a separate blue absorbing, e.g. circular polarized, filter is recom- 
mended. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: BI3B 

285x15 
- N R=7 
K| \ 

< | & 

T 
72076152 1¢‘\H' max4.58 

Lc. 7203466 

March 196¢%
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MAINTENANCE TYPE ZM1025 

INDICATOR TUBE 

The type ZMI1025 is electrically identical with type ZM1024 but has no f{ilter 
coating. 

The use of a separate blue absorbing, e.g. circular polarized, filter is recom- 
mended. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: BI3B 

285x15 
- N R=7 
K| \ 

< | & 

T 
72076152 1¢‘\H' max4.58 

Lc. 7203466 

March 196¢%
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ZM1028 

INDICATOR TUBE 

Cold cathode sign indicator tube, 
:The use of a separate blue absorbing, e.g. circular polarized, amber filter is R 
recummendac! - 

.1 QUICK REFERENCE DATA 

Sign height. -~ . | o 15 mm 

§ Signs 7 - $%+ - 
| Supply voltage h - . min. 170 V 

' Anode current ' ' : 2 mA 

ghm{ENSlflNS AND {I}HNECI'IE}NS . Dimensions in mm 

Efiflase. Bi3B 

o 
+ 

154 9 ! 
+. 

. w & 

ka o k¥ e 9% T IZEERR) TP mm_%: 
_TT&6573 -] ; S, . 

: A i B A 

»
 

- 

CHARACTER;S’I‘ICS. OPERATING CONDITIONS, AND LIMITING VALUES 

These are essentially the same as for type ZMi0D20.



ZM1030 

INDICATOR TUBE 

Cold cathode gas-filled biquinary numerical indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numerical height 15.5 mm 

Numerals 0123456789 

Supply voltage Vba >170 V 

Anode current I, 4 mA 

Cathode selecting voltage Vik 50 V 

Extinction voltage Vext 116V 

Screen supply voltage Vbs ¢V 

"Off" anode supply voltage Vba "off" 100 V 

GENERAL 

The numerals are 15.5 mm high and appear on the same base line allowing in- 

line read-out. The ZM1030 is provided with a red contrast filter, 

PRINCIPLE OF OPERATION 

A transparent screen divides the tube into two sections: 

- The front section, containing the front- or "odd" anode and the cathode nu- 
merals 1-3-5-7-9. 

- The rear section, containing the rear- or "even' anode and the cathode nu- 

merals 0-2-4-6-8. 

The cathodes are internally connected in pairs: 0-1, 2-3, 4-5, 6-7, 8-9. 

By applying a suitable voltage between a cathode pair and the "odd" anode the 
"odd" cathode of that pair will be covered by a red neon glow. 

Switching from one number of a pair to the other of that pair is accomplished by 

decreasing the voltage on the operating anode and simultaneously increasing the 
voltage on the other anode. ) 

1y When mechanical or low speed switching is used, a "make before break" ar- 

rangement is preferred. During switching the shield connection and the shield 

supply should be maintained. 

March 1969 1



ZM1030 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: Noval 

direction aileven) ¢ aylodd) max22.2 

lof viewing | “ > ‘ 

[ I ™) & 

oraee | ITETee fj\“ . 
28500 | 000 Yo 

I [P 3| 169 

l ' 3% 
3] ! g 

1 e 

TZ03685.1 

ikZ,B k6'7 10 1 7zomea L 

kay k45 Keg ; 

Mounting position 

When mounted with the base down the viewing direction will coincide with the 

line from pin 8 throught pin 3 (+5°). 

CHARACTERISTICS, RANGE VALUES AND OPERATING CONDITIONS 

Reference point for all electrode voltages is the "on" cathode. 
During operation no electrode should be left floating. See fig.1 

[gnition voltage Vign < 170 V 

Maintaining voltage Vm See page 5 and 6 

Anode current for coverage, 

average during any conduction period Iy > 3 mA 

Anode current, 

average, Tgy = 20 ms I < 5 mA 

peak, 50 to 60 pps Iap < 12 mA 

2 . 1 > 40 V¢ 
Cathode selecting voltage 1) Vkk < 110 V 

" r " . > 85 v 

Off"" anode supply voltage Vba "off < 115 V 

Screen voltage Vg See page 8 

Extinction voltage Vext > 110 V 

1y The cathode selecting voltage is the voltage difference Vig used for discrimi- 

nation between the "off" cathodes and the "on" cathode. 

2y At low values of Vkk, the contrast of the display will be reduced due to glow 

on adjacent numerals. This will not affect the life of the tube. 

2 April 1970



ZM1030 

Oper ating conditions 

. Vba 200 220 250 300 \' 
D.C. operation R, 15 20 97 39 Q 

A.C. operation Vba | 170 | 220 | 250 | 300 | v 
half wave rectified R 10 18 24 33 KO 

full wave rectified Vba 170 220 250 300 \' — 
100 to 120 ¢/s Ry 15 27 33 47 k2 S— 

LIFE EXPECTANCY atI; =4 mA 

Sequentially changing the display from one 

digit to another every 500 hours or less 50000 hours 

Vboo——’W?N%M—r—I& 
Voagps —— Wi 
baoff kO to 100k ‘FI_‘ 

vbs o l‘l'l'l‘l‘l'l Is 

10k £20% 
Vik o . 

T?Q 0000 

Fig.1 £k T T 

Tk oM00KSE 

!{J D0 

Oo 1Q( 
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ZM1030 

LIMITING VALUES (Absolute max. rating system) See fig.1 

Anode voltage necessary for ignition Va min. 170 V %) 

Anode current, 

average during any conduction period Iy min. +3 mA 

average T,y = max. 20 ms Iy max. S5 mA 

peak Iap max. 12 mA 

in. 4 2 
Cathode selecting voltage 1) Vik E:; 118 z ) 

"Off" anode supply voltage Vba "off" 2;1; 1?2 z 

Screen voltage Vg 2::( ;g X 

Bulb temperature, 

max. +70 ©°C 
storage thulb min. -55 ©C 

’ max. +70 ©C 
operation tbulb min. +15 ©oC 3) 

REMARK I, = Ij + I + Ig 

) The cathode selecting voltage is the voltage difference Vi used for discrimi- 
nation between the "off"" cathodes and the "on" cathode. 

2) At low values of Vi, the contrast of the display will be reduced due to glow 

on adjacent numerals. This will not affect the life of the tube. 

3) Bulb temperatures below 15 °C result in a reduced life expectancy, larger 

spread and changes in characteristics. See also note 4). 

4) The minimum supply voltage should be as stated. However the use of the 
highest voltage available with the appropriate series resistor to maintain the 

anode current within the specified limit is recommended. The use of "con- 

stant current operation” (high supply voltage with high resistor) is recom- 
mended when designing equipment operation over a wide temperature range. 

4 March 1969



ZM1030 

200 ! N 
Vim 2 

) Tomp =25°C 3 
o] 

180 4 
mO%L L 

160 a 

] 2 -l - 

%40 ST 
’ 

205 2 y ; 8 10 I, mA) 12 
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ZM1030 

Vin g} 

(v) 2 
180 % 

Tamb =25°C $ 

160 

- YO X 

%0 —— 
- =N 

120 
3 35 45 5 I;(mA) 
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ZM1030 

7203683-26.13.0/c/ 
1000 

ik ¥ 

(LA) Ig =4mAUfi 

800 

600 

400 

)
 

Operating orea 

200 

0 50 100 Vi (V) 150 

The max. value of Ikk to any one pair of numbers will be 55% of Iy. 

1) The values of Ik varies with anode current. Each mA increase or decrease 

of I, results in max. 40% increase or decrease respectively of Ixi. 

March 1969 7



ZM1030 

7203684~ 26.1%.0jcj 

I 
(LA) Vis= 50V 

f\’s =10kLL 

800 —~ 

A 

\ 

600 

400 

. 

h Y 
perating 
areo 

N 

200 N 

N 

0 1 | 
0 50 100 s (V) 150 

1y The value of Ig varies with anode current. Each mA increase or decrease of 
I, results in max. 30% increase or decrease respectively of lg. 
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ZM1031/01 

INDICATOR TUBE 

Cold cathode sign indicator tube for side viewing. 

QUICK REFERENCE DATA 

Sign height 15 mm 

Signs + - ~ 

Supply voltage Vba min. 170 V 

Anode current I, 3 mA 

GENERAL 

This tube has the same physical dimensions as the biquinary numerical indicator 

tube ZM1030. The ZM1031/01 is provided with a red contrast filter. 

PRINCIPLE OF OPERATION 

The tube contains two anodes and three cathodes in the form of the signs, and a 

shield. The anodes and the shield should be interconnected externally. See Fig.!, 

page 2. 

By applying a suitable voltage between the required sign and the interconnected 

anodes, the sign will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: Noval -max222 f 

directi T 1 
lolfrevfiel:r?ng . /—/-_R 

a s a 

] 

s 3 i 

‘ g e 

7207603 w 

ic. 7707604 JL._L”U_U_U[I_JJ[ 

Mounting position: any 72036121 R 

The signs are viewed through the side of the envelope. 
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ZM1031/01 

CHARACTERISTICS AND OPERATING CONDITIONS 

Ignition voltage Vign 

Maintaining voltage at [; = 3 mA v 

Anode current, 

average during any conduction period for coverage I 
a 

— average, Tyy = 20 ms I, 

peak 1 
ap 

Incremental resistance Iy 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage necessary for ignition V, 

Anode current, 

average during any conduction period I a 

average (T4y = 20 ms) L 

peak Iap 

Bulb temperature thulb 

(., 770108 

Fig.1 

1y Below 10 ©C the life expectancy is substantially reduced. 

max. 

max. 

max. 

170 

140 

10 

4.5 

170 

10 

-35 

+70 

mA 

mA 

mA 

k2 

mA 

mA 

mA 

OC l) 

oC 
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IM1032 

INDICATOR TUBE 

The type ZM1032 is electrically identical with type ZM1030 but has no filter 

coating, 

The use of a separate blue absorbing e.g. circular polarized amber filter is 

recommended. 

DIMENSIONS A1D CONNECTIONS Dimensions in mm 

max 24 
direction a SI az - — Y 

lof viewing /_/_'_H 
é ) 
13579102 g 68® N o 

L5 > 

- = 2 S 
£ g | ! o [ 

1 Q 

‘ - i 7203689 “ v 

ik2,3 kG,? 10 | 7ona 

koy K45 Kaa 8 

722 5255 

TENTATIVE DATA ‘ 

I



ZM1040 

INDICATOR TUBE 

Cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 30 mm 

Numerals 1234567890 

Supply voltage Vpg min. 170 V 

Cathode current I 4,5 mA 

GENERAL 

The numerals are 30 mm high and appear on the same base line allowing in-line 
read out. The ZM1040 is provided with a red contrast filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of tenfigures and one common anode. 
By applying a suitable voltage between the anode and one of the ten cathodes the 

corresponding numeral will be covered by a red neon glow, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

28515 
Base: B13B - ™ 

¢ 

E: 
direction % :' 
lof viewing x| ™ il 

3 
) ™ 

3 %3 ' i | 

: i s i ”m = 
fi 19 Ji *fl— max 45¢ 

1200569 

l) Pins 1 and 2 to be interconnected externally. 
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ZM1040 

Mounting position: any 

The numerals are viewed through the side of the envelope. The numerals will 

appear upright (within 1, 59) when the tube is mounted vertically. 

Accessories 2422 505 00001 

Socket type or 2422 505 00002 

CHARACTERISTICS AND OPERATING CONDITIONS 

Ignition voltage Vign  max. 170 Vv 

Maintaining voltage Vin see sheet 5 

Cathode current for coverage, 

average, during any conduction period I min. 3 mA 

Cathode current, 

average (T,y = 20 ms) Ix max. 6 mA 

peak Ikp max. 20 mA 

Cathode selecting voltage Vik see sheet 6 

Extinguishing voltage Vext  in. 120 V 

Typical operation at temperatures tamp = 10 to 50 °C 

- . e - 

(See fig.1 and 3 and sheets 5 and 6) 

Anode supply voltage Vba 200 250 300 350 Vv 

Maintaining voltage Vm 140410 140410 140410 140£10 V 

Anode series resistor Ry 15 27 39 47 k2 

Cathode selecting voltage Vik min. 60 V1 

A, C. half-wave rectified operation with or without Vkk 
R e ER e e e e AN R RN iR R e A A A e e e W v o 

(See fig.2 and 4 and sheet 5) 

Secondary transformer voltage Vi, 170 220 250 300 Vv 

Anode series resistor Ry 5.6 12 18 27 k& 

Cathode selecting voltage Vikk min. 60 V 1) 

1y With low cathode selecting voltages the current I to the "off" cathodes will 

increase and the readability of the "on" cathode will be affected, It is there- 

fore recommended to use a voltage Vi in excess off the stated minimum 

value, 
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ZM1040 

LIFE EXPECTANCY at I, = 4.5 mA 

Sequentially changing the display from one digit 

to the others every 1000 hours or less 100 006 h 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage necessary for ignition Va min, 170 V 

Cathode current, 

average during any conduction period I min, 3 mA 

average (Tyy = 20 ms) I max. 6 mA 

peak Ikp max. 20 mA 

Cathode selection voltage Vik min. 60 V 

Bias voltage between anode and "off" cathodes Vbijag max. 120 V 

min. 0 °C, 
Bulb temperature tulb .. 470 OC ) 

1y Bulb temperatures below 0 °C result in a reduced life expectancy and changes 

in characteristics (see sheet 7) 

In designing equipment to be used over a wide temperature range the use of 
"constant current operation” (high supply voltage with a high anode series re- 

sistor) is recommended. 
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ZM1040 
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ZM1041 

INDICATOR TUBE 

Cold cathode sign indicator tube for side viewing. 

QUICK REFERENCE DATA 

Sign height 20 mm 

Signs + - 

Supply voltage 170 V 

Cathode current 4.5 mA 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

28515 

- 20 

direction 
of viewing 2

0
 

fi
lt
er
 
c
o
a
t
e
d
 

m
a
x
 6
2
 

30
 

L' 
m
a
x
 3
 

6.
25
 E =
)
 

(=2 
. 

18 -J-l— -lelll'\flx ‘5.5¢ 

o
 1
66
5 

7202398 

GENERAL 

The tube has the same physical dimensions as the ZMI1040 numeral indicator 
tube, The ZMI1041 is provided with a red contrast filter. 

1) Pins 1 and 2 to be interconnected externally. 
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ZM1041 

CHARACTERISTICS 

Ignition voltage Vign max. 170 V 

Maintaining voltage Vm see sheets 3 and 4 

Extinguishing voltage Vext min. 120 V 

"Off'" cathode probe current characteristic see sheet 4 

PRINCIPLE OF OPERATION 

The tube contains two cathodes, in the form of the signs + and -, and a common 

anode. By applying a suitable voltage between the anode and one of the cathodes 

the corresponding sign will be covered by a red neon glow. 

ACCESSORIES 

Socket 2422 505 00001, 2422 505 00002 or 2422 505 00003 

MOUNTING POSITION 

Any 

The signs are viewed through the side of the envelope. 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage necessary for ignition Va min. 

Cathode current, 

average during any conduction period I min. 

average (Tay = 20 ms) I max. 

peak Ikp max. 

Impulse duration T imp min, 

Cathode selecting voltage Vkk min, 

Bias voltage between anode and "off" cathode Vbias max. 

max. 
Bulb temperature Yulb i 

170 

20 

80 

60 

120 

+70 

mA 

mA 

mA 

l) Bulb temperatures below 10°C result in a reduced life expectancy and changes 

in characteristics (see sheet 4). 

In designing equipment to be used within a wide temperature range the use of 

"constant current operation' (high supply voltage with a high anode series re- 

sistor) is recommended. 

] September 1969
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ZM1043 

INDICATOR TUBE 

The type ZM1043 is electrically identical with type ZM1041 but has no filter coating. 

The use of a separate blue absorbing, e.g. circular polarized amber filter is re- 

commended. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 285415 

. 20 

! 

‘ r TN 
I 

direction eyl ] 
of viewing 2 o 

E 

1 - ; 
Ty} M I 
w x 
© o I 

D Q 1 ‘}L 
w0 18 4k Li—max 459 7203471 

1) Pins 1 and 2 to be interconnected externally. 
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ZM1042 

INDICATOR TUBE 

The type ZMI1042 is electrically identical with type ZMI1040 but has no filter 

coating. 

The use of a separate blue absorbing, e.g. circular polarized amber filter is 

recommended. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

285115 

19 o | 
11 

m
a
x
 6
2
 

-
 

3
7
 

N
 

)
 

"
/
 

. o 

fir_—m | fl—”“rinxfi(’ 

I) Pins 1 and 2 to be interconnected externally. 
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ZM1041 

INDICATOR TUBE 

Cold cathode sign indicator tube for side viewing. 

QUICK REFERENCE DATA 

Sign height 20 mm 

Signs + - 

Supply voltage 170 V 

Cathode current 4.5 mA 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

28515 

- 20 

direction 
of viewing 2

0
 

fi
lt
er
 
c
o
a
t
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m
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30
 

L' 
m
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x
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18 -J-l— -lelll'\flx ‘5.5¢ 

o
 1
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5 

7202398 

GENERAL 

The tube has the same physical dimensions as the ZMI1040 numeral indicator 
tube, The ZMI1041 is provided with a red contrast filter. 

1) Pins 1 and 2 to be interconnected externally. 
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ZM1041 

CHARACTERISTICS 

Ignition voltage Vign max. 170 V 

Maintaining voltage Vm see sheets 3 and 4 

Extinguishing voltage Vext min. 120 V 

"Off'" cathode probe current characteristic see sheet 4 

PRINCIPLE OF OPERATION 

The tube contains two cathodes, in the form of the signs + and -, and a common 

anode. By applying a suitable voltage between the anode and one of the cathodes 

the corresponding sign will be covered by a red neon glow. 

ACCESSORIES 

Socket 2422 505 00001, 2422 505 00002 or 2422 505 00003 

MOUNTING POSITION 

Any 

The signs are viewed through the side of the envelope. 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage necessary for ignition Va min. 

Cathode current, 

average during any conduction period I min. 

average (Tay = 20 ms) I max. 

peak Ikp max. 

Impulse duration T imp min, 

Cathode selecting voltage Vkk min, 

Bias voltage between anode and "off" cathode Vbias max. 

max. 
Bulb temperature Yulb i 

170 

20 

80 

60 

120 

+70 

mA 

mA 

mA 

l) Bulb temperatures below 10°C result in a reduced life expectancy and changes 

in characteristics (see sheet 4). 

In designing equipment to be used within a wide temperature range the use of 

"constant current operation' (high supply voltage with a high anode series re- 

sistor) is recommended. 

] September 1969
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ZM1043 

INDICATOR TUBE 

The type ZM1043 is electrically identical with type ZM1041 but has no filter coating. 

The use of a separate blue absorbing, e.g. circular polarized amber filter is re- 

commended. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 285415 

. 20 

! 

‘ r TN 
I 

direction eyl ] 
of viewing 2 o 

E 

1 - ; 
Ty} M I 
w x 
© o I 

D Q 1 ‘}L 
w0 18 4k Li—max 459 7203471 

1) Pins 1 and 2 to be interconnected externally. 
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MAINTENANCE TYPE ZM1050 

INDICATOR TUBE 

Cold cathode numerical indicator tube for top viewing. Formely Z550M 

QUICK REFERENCE DATA 

Numeral height 3 mm 

Numerals 1234567890 

Supply voltage Vba 90 Va.c. 

Cathode current I 3 mA 

Starter selecting voltage S V 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: B13B 

26515 

<
 1
66
5 

max4.5¢ 
7203519 

GENERAL 

The 3 mm high numerals are displayed in radial form. 

The tube is primarily intended for use in circuits with transistor control. 

PRINCIPLE OF OPERATION 

The pulsating d.c. supply voltage (preferably half sine waves) causes one of the 
ten pure molybdenum cathode positions to glow. This position will be determined 

by the voltage level of corresponding starter being a few volts above the level of 
the remaining starters. 

March 1969



ZM1050 

ACCESSORIES 

Socket 2422 505 00001 or 2422 305 00002 

MOUNTING POSITION 

Any 

The numerals are viewed through the dome of the envelope. 

The numerals appear upright when the tube is mounted with the line through pins 
1 and 8, vertical pin 1 being uppermost. 

Number 0 is aligned with pin 1 to within 39, 

CHARACTERISTICS AND OPERATING CONDITIONS 

Recommended circuit 

mains 

stp E{z sty 

e g [ 

% %Rst Rst 

e | 

Transistor circuit ; 

""___'_""Tzo_sio": 

Transformer secondary voltage Vir 110 V + 10% l) 

Cathode resistor Rk 10 k& +59% 

Starter series resistor Rgt 330 k@2 2 

Shunting capacitor Ck 33 nF l) 

Starter selecting voltage Vgt-st See sheet 4 upper figure 

and 2) on page 3 

Starter current Igt 0 upA 

Maintaining voltage Vm 84 V 

Recommended cathode current I 3 mA 

1y The rectified a.c. voltage should be free from spikes. 
A shunting capacitor Cy of 33 nF serves this purpose. 

2) This resistor should be mounted close to the tube socket. 

2 MAINTENANCE TYPE April 1970



ZM1050 

LIFE EXPECTANCY at recommended operating conditions and room temperature 

Continuous display of one digit 1000 h Iy 

Sequentially changing the display from one 

digit to the others every 100 h or less min. 20000 h 

The criterium for the end of life point is given by the minimum value of starter 
selecting voltage Vgt-gr shown on sheet 4 upper figure. 

LIMITING VALUES (Absolute max. rating system) 

A.C. supply voltage Vir min. 90 Vr.m.s. 

See also sheet 4 lower figure Vir max. 150 Vi, m.s. 

Frequency of mains supply f 40 to 100 Hz 

min. 2 mA 
Cathode current (average) Ix max. 4 mA 

in. h figure 2 
Starter selecting voltage Vat-st min.see sheet 4 upper figure<) 

max. 30V 

Starter circuit resistance Rt 2;1( i(;g llzg 

Envelope temperature ¢ min. -55 ©C 

‘ bulb  may, +70 °C 

1y Under conditions of longer continuous display on one digit it is recommended 
to apply a starter selecting voltage Vg _o¢ greater than the minimum value, 

as indicated on sheet 4 upper figure. 

2y The common starter bias potential may deviate by a maximum of + 5V from 

the anode potential. 

March 1969 3



ZM1050 

7207610 

} Voltage sensitivity curve (valid over life) 
Vst o The line M-M' represents the minimum necessary 
v) value of starter selecting voltage Vit_st 
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ZM1080 
ZM1082 

INDICATOR TUBE 

Cold cathode ten digit side viewing numeral indicator tube 

QUICK REFERENCE DATA 

Numeral height 13 mm 

Numerals 1234567890 

Supply voltage Vp min, 170 V 

Cathode current Ik 2 mA 

Distance between mounting centres min, 19 mm 

GENERAL 

The numerals are 13 mm high and appear on the same base line allowing in-line 

read out. The ZM1080 is provided with a red contrast filter, 
The ZM1082 is identical to the ZM1080 but has no filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of tenfigures and one common anode. 
By applying a suitable voltage between the anode and one of the ten cathodes the 

corresponding figure will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

max19 

wn 
N 

3 
i 3 

a wf 113 
S ! 

I = PEl o S 

Direction fl” El 
of viewing 72094 7102002 4*—0‘!5’ 
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ZM1080 
ZM1082 

Mounting position: any 

The numbers are viewed. through the side of the envelope. The numbers will 

appear upright (within + 3%) when the tube is mounted vertically. 
Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

The leads are tinned and may be dip soldered to a2 minimum of 5 mm from the 

seals at a solder temperature of 240 °C for a maximum of 10 seconds. 

The tube may be soldered directly into the circuit but heat conducted to the 

glass to metal seals should be kept to a minimum by the use of a thermal shunt. 

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT DESIGN 

Initially and during life at 20 °C to 50 °C unless otherwise stated. 

Ignition 

Anode voltage Va > 170 'V 

Ignition delay time See page 4 Ly 

Conduction 

D, C. operation 

Cathode current 1) I < 3.5 mA 

Cathode current for coverage I > 1.5 mA 

Maintaining voltage at [y = 2 mA (See also page J) Vm 140 V 

Probe current to individual non-conducting cathodes Ik See page 6 

Pulse operation 

Cathode current, peak Ikp < 12 mA 

average, Tav = 20 ms Ik < 2.5 mA 

Average cathode current for satisfactorily display Ix > 0.8 mA 

, < 20 ms 
Pulse duration Timp > 100 us 

Maintaining voltage Vm See page 5 

Probe current to individual non-conducting cathodes Ijp See pages 6 
and 7 

EXTINCTION 

Anode voltage to ensure extinction Vg, <115 V 

1y For reduced ignition delay times, a small continuous priming current may be 

taken from lead 4. This can be obtained from a supply voltage of -180 V with 

respect to the "on" cathode via a resistor of 18 M(2. 

2 April 1970



ZM1080 
ZM1082 

LIFE EXPECTANCY 

Under recommended operating conditions and tymp = room 

Continuous display of one digit l) 

Sequentially changing the display from one digit 

to another every 100 hours or less 

LIMITING VALUES (Absolute max. rating system) 

Cathode current (each digit) 

average, Tyy = max. 20 ms I 

peak Ikp 

average during any conduction period Ik 

Bulb temperature thulb 

Anode voltage necessary for ignition Vg 

max. 

max. 

max. 

min. 

> 5000 

> 30000 

3.5 

12 

1.5 

+70 

-50 

170 

mA 

mA 

mA 

oC 
oC 2) 

1y The life expectancy figures given above relate to operation with d.c. cathode 
currents between 1.5 mA to 2.5 mA and at all permitted pulsed cathode cur- 

rents. 

When a d.c. cathode current range of 1.5 mA to 3.5 mA is used, the life ex- 

pectancy exceeds 3000 hours with continuous display of one digit. 

2) For bulb temperatures below 0 °C the life expectancy of the tube is substan- 

tially reduced. 
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ZM1080 
ZM1082 
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CUMULATIVE DISTRIBUTION OF IGNITION DELAY TIME 

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 time 

will be appreciably reduced when the interval between conduction periods is less 

than 100 milliseconds. In general, an increase in the supply voltage will reduce 
the ignition delay time. 

4 April 1970



April 1970 

25 7200 

g
 
v
o
l
t
a
g
e
 (
V
)
 

A
n
o
d
e
 
to
 
c
a
t
h
o
d
e
 m
a
i
n
t
a
i
n
i
n
g
 
v
o
l
t
a
g
e
 (
V
)
 

<3
 

S
 

&
 

Iy
 

o
 

S
 

3
 

180 

DC.Operation 

Pulsed operation 

7.5 

] 

as 

k 

i) 

A
2
 

[~
] -3
 

i 

70 L, im4) 125 

f
y
l
o
g
r
g
z
—
2
i
9
c
0
Z
s
 

f
y
l
o
e
r
o
g
—
u
9
c
0
2
e
 

ZM1080 
ZM1082 



ZM1080 
ZM1082 
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ZM1080 
ZM1082 
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Peak probe currents to individual cathodes.Pulsed anode current 10mA 
Duty factor Q7 

PROBE CURRENT CURVES 

The boundaries A-A and B-B of the graphs represent, for the shown anode cur- 

rent ranges, the range of probe currents to individual non-conducting cathodes 

plotted against the voltage difference between the non-conducting cathodes and 

the conducting cathode. 

For optimum display, the probe current to any non-conducting cathode should be 

as low as possible. In addition, reverse probe current should not be permitted. 

These conditions can be satisfied in two ways: 

(1) With a low impedance voltage source connected to the non-conducting cath- 

odes. For example, when using a current range of 1.5 to 2.5 mA and a volt- 

age between 50 and 115V is required. 

(2) With a separate high impedance connected to each non-conducting cathode 

and returned to a voltage source of less than 115 V. In this case the loadline 

of the voltage source must lie to the right of boundary C-C. 
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ZM1081 
ZM1083 

INDICATOR TUBE 

Cold cathode side viewing character indicator tube. 

QUICK REFERENCE DATA 

Character height 10.5 mm 

Characters -t~ 

Supply voltage Vp  min. 170 V 

Cathode current Iy 2 mA 

GENERAL 

The ZM1081 is provided with a red contrast filter 

The ZM1083 is identical to the ZM1081 but has no filter. 

PRINCIPLE OF OPERATION 

The tube contains 3 cathodes in the form of the characters -, + and ~ and one 

common anode. 

By applying a suitable voltage between the anode and one of the three cathodes 

the corresponding character will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

max 19 

AL 
e) 

: 3 
/ direction of g % 

R viewing = £ 

£ 05 | 5 
a 9 

3 

@® 
b} 
£ 
E 
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ZM1081 
ZM1083 

Mounting position: any 

The characters are viewed through the side of the envelope. 

The characters will appear upright (within£20) when the tube is mounted vertically, 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals, 

The leads are turned and may be dip soldered to a minimum of 5mm from the seals 

at a solder temperature of 240 ©C for a maximum of 10 seconds. 

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES 

These are essential the same as of type ZMI1080, 

2 April 1970
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ZM1080 
ZM1082 

INDICATOR TUBE 

Cold cathode ten digit side viewing numeral indicator tube 

QUICK REFERENCE DATA 

Numeral height 13 mm 

Numerals 1234567890 

Supply voltage Vp min, 170 V 

Cathode current Ik 2 mA 

Distance between mounting centres min, 19 mm 

GENERAL 

The numerals are 13 mm high and appear on the same base line allowing in-line 

read out. The ZM1080 is provided with a red contrast filter, 
The ZM1082 is identical to the ZM1080 but has no filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of tenfigures and one common anode. 
By applying a suitable voltage between the anode and one of the ten cathodes the 

corresponding figure will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

max19 

wn 
N 

3 
i 3 

a wf 113 
S ! 

I = PEl o S 

Direction fl” El 
of viewing 72094 7102002 4*—0‘!5’ 

April 1970 1



ZM1080 
ZM1082 

Mounting position: any 

The numbers are viewed. through the side of the envelope. The numbers will 

appear upright (within + 3%) when the tube is mounted vertically. 
Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

The leads are tinned and may be dip soldered to a2 minimum of 5 mm from the 

seals at a solder temperature of 240 °C for a maximum of 10 seconds. 

The tube may be soldered directly into the circuit but heat conducted to the 

glass to metal seals should be kept to a minimum by the use of a thermal shunt. 

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT DESIGN 

Initially and during life at 20 °C to 50 °C unless otherwise stated. 

Ignition 

Anode voltage Va > 170 'V 

Ignition delay time See page 4 Ly 

Conduction 

D, C. operation 

Cathode current 1) I < 3.5 mA 

Cathode current for coverage I > 1.5 mA 

Maintaining voltage at [y = 2 mA (See also page J) Vm 140 V 

Probe current to individual non-conducting cathodes Ik See page 6 

Pulse operation 

Cathode current, peak Ikp < 12 mA 

average, Tav = 20 ms Ik < 2.5 mA 

Average cathode current for satisfactorily display Ix > 0.8 mA 

, < 20 ms 
Pulse duration Timp > 100 us 

Maintaining voltage Vm See page 5 

Probe current to individual non-conducting cathodes Ijp See pages 6 
and 7 

EXTINCTION 

Anode voltage to ensure extinction Vg, <115 V 

1y For reduced ignition delay times, a small continuous priming current may be 

taken from lead 4. This can be obtained from a supply voltage of -180 V with 

respect to the "on" cathode via a resistor of 18 M(2. 
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ZM1080 
ZM1082 

LIFE EXPECTANCY 

Under recommended operating conditions and tymp = room 

Continuous display of one digit l) 

Sequentially changing the display from one digit 

to another every 100 hours or less 

LIMITING VALUES (Absolute max. rating system) 

Cathode current (each digit) 

average, Tyy = max. 20 ms I 

peak Ikp 

average during any conduction period Ik 

Bulb temperature thulb 

Anode voltage necessary for ignition Vg 

max. 

max. 

max. 

min. 

> 5000 

> 30000 

3.5 

12 

1.5 

+70 

-50 

170 

mA 

mA 

mA 

oC 
oC 2) 

1y The life expectancy figures given above relate to operation with d.c. cathode 
currents between 1.5 mA to 2.5 mA and at all permitted pulsed cathode cur- 

rents. 

When a d.c. cathode current range of 1.5 mA to 3.5 mA is used, the life ex- 

pectancy exceeds 3000 hours with continuous display of one digit. 

2) For bulb temperatures below 0 °C the life expectancy of the tube is substan- 

tially reduced. 
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CUMULATIVE DISTRIBUTION OF IGNITION DELAY TIME 

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 time 

will be appreciably reduced when the interval between conduction periods is less 

than 100 milliseconds. In general, an increase in the supply voltage will reduce 
the ignition delay time. 
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PROBE CURRENT CURVES 

The boundaries A-A and B-B of the graphs represent, for the shown anode cur- 

rent ranges, the range of probe currents to individual non-conducting cathodes 

plotted against the voltage difference between the non-conducting cathodes and 

the conducting cathode. 

For optimum display, the probe current to any non-conducting cathode should be 

as low as possible. In addition, reverse probe current should not be permitted. 

These conditions can be satisfied in two ways: 

(1) With a low impedance voltage source connected to the non-conducting cath- 

odes. For example, when using a current range of 1.5 to 2.5 mA and a volt- 

age between 50 and 115V is required. 

(2) With a separate high impedance connected to each non-conducting cathode 

and returned to a voltage source of less than 115 V. In this case the loadline 

of the voltage source must lie to the right of boundary C-C. 
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ZM1081 
ZM1083 

INDICATOR TUBE 

Cold cathode side viewing character indicator tube. 

QUICK REFERENCE DATA 

Character height 10.5 mm 

Characters -t~ 

Supply voltage Vp  min. 170 V 

Cathode current Iy 2 mA 

GENERAL 

The ZM1081 is provided with a red contrast filter 

The ZM1083 is identical to the ZM1081 but has no filter. 

PRINCIPLE OF OPERATION 

The tube contains 3 cathodes in the form of the characters -, + and ~ and one 

common anode. 

By applying a suitable voltage between the anode and one of the three cathodes 

the corresponding character will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

max 19 

AL 
e) 

: 3 
/ direction of g % 

R viewing = £ 

£ 05 | 5 
a 9 

3 

@® 
b} 
£ 
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K4+ 32080 045 _'-'"27’?75—9-" 
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Mounting position: any 

The characters are viewed through the side of the envelope. 

The characters will appear upright (within£20) when the tube is mounted vertically, 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals, 

The leads are turned and may be dip soldered to a minimum of 5mm from the seals 

at a solder temperature of 240 ©C for a maximum of 10 seconds. 

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES 

These are essential the same as of type ZMI1080, 

2 April 1970
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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 © 

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 

1;5__ g 259max 

) 

i
 J 

-
 

special ¥ pin base 

1Omax —= a— 0 max 
et 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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ZM1162 

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 page 4 

Cathode current, recommended I 2.5 

Cathode current for coverage 
average during any conduction period Ix min, 1.5 

D.C. operation see pages Sto 9 

Extinguishing voltage Vext 118 

LIFE EXPECTANCY at [} = 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 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 theignition 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 (V) the current Ixy 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, 
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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 Vi (voltage difference 

between conducting and non-conducting cathodes). 
Each graph is plotted on log~log graph paper; therefore a given tolerance expressed 

as a 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 afixed 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 Vik. 
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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 +V, (General formula) 

Vby = |k +Zlkk ] R + Vi 
The value of Ik will depend on the bias voltage Vi . 

Supply voltage required to work above the minimum value of Iy! 

Vpg = [1.5 mA +ZTg max, at Ik = 1,5 mA| R, + 158 V 
Supply voltage required to work below the maximum value of I.* 

Vp, = [3.0 mA +Sl min, at I = 3,0 mA| R, + 151V 

January 1970 9



ZM1170 
ZM1172 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 

Numerals 1234567890 

Supply voltage Vba min. 170 V 

Cathode current I 2.5 mA 

Distance between mounting centres min. 19 mm 

GENERAL 

The numerals are 15.5 mm high and appear on the same base line allowing in-line 
read out. The ZM11701is provided with a red contrast filter. The ZM1172 is identical 

to the ZM1170, but has no filter. 

PRINCIPLE OF OPERATION 

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 cor- 

responding figure will be covered hy a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 
—u| B19max fe— 

direction of /\ 
viewing (16°) FX R S 

.6 w-l 

. el ws /11 475max 

: - ! 
3 (g S W— 28 

( 1 2 3«56 789 0®*y | T ™™ T} = F=——- } et { 
k1 k3 kS k? k9 

! 
k2 k& k§ (1] k0 

LFL T l »l this part of the 

bulb is fiiter tinned 38min 
{ coated 
-—- §9.53 ——wls20m (ZM1170 only) 

BT T 
— | len— B 0.45 
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ZM1172 

Mounting position: any 

The numerals will apear upright (within + 3°) when the tube is mounted vertically, 
base down, 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction to the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to a minimumof 5 mm from the seals at a solder 

temperature of 240 °C for a maximum of 10 s. 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 



ZM1170 
ZM1172 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 

Numerals 1234567890 

Supply voltage Vba min. 170 V 

Cathode current I 2.5 mA 

Distance between mounting centres min. 19 mm 

GENERAL 

The numerals are 15.5 mm high and appear on the same base line allowing in-line 
read out. The ZM11701is provided with a red contrast filter. The ZM1172 is identical 

to the ZM1170, but has no filter. 

PRINCIPLE OF OPERATION 

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 cor- 

responding figure will be covered hy a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions in mm 
—u| B19max fe— 

direction of /\ 
viewing (16°) FX R S 

.6 w-l 

. el ws /11 475max 

: - ! 
3 (g S W— 28 

( 1 2 3«56 789 0®*y | T ™™ T} = F=——- } et { 
k1 k3 kS k? k9 

! 
k2 k& k§ (1] k0 

LFL T l »l this part of the 

bulb is fiiter tinned 38min 
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-—- §9.53 ——wls20m (ZM1170 only) 

BT T 
— | len— B 0.45 
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ZM1172 

Mounting position: any 

The numerals will apear upright (within + 3°) when the tube is mounted vertically, 
base down, 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction to the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to a minimumof 5 mm from the seals at a solder 

temperature of 240 °C for a maximum of 10 s. 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 



ZM1174 ZM1176 
ZM1175 ZM1177 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 
Numerals 0123456789 

Decimal point see "General" 

Supply voltage min, 170 'V 
Numeral cathode current 2,5 mA 
Decimal point cathode current 0.5 mA 

Distance between mounting centres min, 19 mm 

GENERAL 

The numerals are 15.5 mm high and appear on the same base line allowing in-line 

read out, The four types are electrically identical but differ in the position of the 

decimal point and the inclusion of a red contrast filter. 

ZM1174 Decimal point on the left hand side, Red contrast filter. 

ZM1175 Decimal point on the left hand side. No filter. 

ZM1176 Decimal point on the right hand side. Red contrast filter, 

ZM1177 Decimal point on the right hand side. No filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten figures and one in the form of a 

decimal point, and a common anode. By applying a suitable voltage between the anode 
and one of the cathodes the corresponding figure or decimal point will be covered 

by a red neon glow, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

a 

. 3 —i @t9max r-— 

1 

ki k3 | K5 k7 | k9 kdp 

K2 Kk k6 k8 k0 g —Ff---- 

. i b ] direction of direction of 47.5max™ 
viewing {16°) vl:winlg?ts‘l E 22 BS 1, _‘NL_ 3 

> - =X 215 

) ) d 
o = decimal point @15 ‘ 

{° A\ (ZM117, ZM1175) 
v decimal point 

. . @15 . 
] k2 (ZMI176,2ZM1177) 

. #] this part of the 

o K3 bulb is filter tinned 38min 
) coated 

{ZM1174,ZM1176) 

TIWSE 120944 

—! 0 0.45 
IM1176 , ZM1175 IM1176,ZM1177 

Data based on pre-production tubes, 
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ZM1174 ZM1176 
ZM1175 ZM1177 

Mounting position: any 

The numerals and the decimal point are viewed through the side of the envelope, 
The numerals will appear upright (within £ 3 9y when the tube is mounted vertically, 

base down. 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction te the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to a minimum of 5 mm from the seals at a solder 

temperature of 240 °C for a maximum of 10 s, 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

CHARACTERISTICS AND OPERATING CONDITIONS (at 20 0C to 30 0C) 

Ignition voltage Vign max, 176V 

Mainting voltage Vi see page 3 

Numeral cathode current, 

recommended average L 2,5 mA 

average (Tew = 10 ms) Ix max. 3.5 mA 

average, averaged over any conduction pericd L min, 1.5 mA 1) 

peak Ikp max. 12 mA 

Decimal point cathode current 

recommended average Ikdp 0.5 mA 

average, averaged over any conduction period Ikdp min, 0.05 mA 2) 

peak Tkdpp max. 2.5 mA 

Extinguishing voltage Vext 115V 

LIFE EXPECTANCY at I =2.5 mA and room temperature, 3) 

Continuous display of one numeral > 5000 h 

Sequentially changing the display from one numeral 

to another, every 100 h or less > 30000 h 

LIMITING VALUES (Absolute max. rating systein) 

Numeral cathode current 

average, T,, = 10 ms I max, 3.5 mA 

peak Ikp max, 12 mA 

average during any conduction period Ik min, 1.5 mA 

Pulse duration Timp min, 100 us 

Bulb temperature Uhulb max, +70  ©C 
thulb min. -50 oC 3) 

1) This value applies, irrespective of wether the decimal point is running or not, 

2) These conditions are automatically satisfied when the decimal point is directly 

connected to the numeral cathode carrying the main discharge. When the decimal 

point is connected in this way the max. decimal point current is 0.15 mA at a 

numeral cathode current of 1.5 mA. 

3) For bulb temperatures below 0 °C the life expectancy of the tube is substantially 

reduced., 

2 ! lfi January 1970
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ZM1174 ZM1176 
ZM1175 ZM1177 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 
Numerals 0123456789 

Decimal point see "General" 

Supply voltage min, 170 'V 
Numeral cathode current 2,5 mA 
Decimal point cathode current 0.5 mA 

Distance between mounting centres min, 19 mm 

GENERAL 

The numerals are 15.5 mm high and appear on the same base line allowing in-line 

read out, The four types are electrically identical but differ in the position of the 

decimal point and the inclusion of a red contrast filter. 

ZM1174 Decimal point on the left hand side, Red contrast filter. 

ZM1175 Decimal point on the left hand side. No filter. 

ZM1176 Decimal point on the right hand side. Red contrast filter, 

ZM1177 Decimal point on the right hand side. No filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten figures and one in the form of a 

decimal point, and a common anode. By applying a suitable voltage between the anode 
and one of the cathodes the corresponding figure or decimal point will be covered 

by a red neon glow, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

a 

. 3 —i @t9max r-— 

1 

ki k3 | K5 k7 | k9 kdp 

K2 Kk k6 k8 k0 g —Ff---- 

. i b ] direction of direction of 47.5max™ 
viewing {16°) vl:winlg?ts‘l E 22 BS 1, _‘NL_ 3 

> - =X 215 

) ) d 
o = decimal point @15 ‘ 

{° A\ (ZM117, ZM1175) 
v decimal point 

. . @15 . 
] k2 (ZMI176,2ZM1177) 

. #] this part of the 

o K3 bulb is filter tinned 38min 
) coated 

{ZM1174,ZM1176) 

TIWSE 120944 

—! 0 0.45 
IM1176 , ZM1175 IM1176,ZM1177 

Data based on pre-production tubes, 
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ZM1174 ZM1176 
ZM1175 ZM1177 

Mounting position: any 

The numerals and the decimal point are viewed through the side of the envelope, 
The numerals will appear upright (within £ 3 9y when the tube is mounted vertically, 

base down. 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction te the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to a minimum of 5 mm from the seals at a solder 

temperature of 240 °C for a maximum of 10 s, 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

CHARACTERISTICS AND OPERATING CONDITIONS (at 20 0C to 30 0C) 

Ignition voltage Vign max, 176V 

Mainting voltage Vi see page 3 

Numeral cathode current, 

recommended average L 2,5 mA 

average (Tew = 10 ms) Ix max. 3.5 mA 

average, averaged over any conduction pericd L min, 1.5 mA 1) 

peak Ikp max. 12 mA 

Decimal point cathode current 

recommended average Ikdp 0.5 mA 

average, averaged over any conduction period Ikdp min, 0.05 mA 2) 

peak Tkdpp max. 2.5 mA 

Extinguishing voltage Vext 115V 

LIFE EXPECTANCY at I =2.5 mA and room temperature, 3) 

Continuous display of one numeral > 5000 h 

Sequentially changing the display from one numeral 

to another, every 100 h or less > 30000 h 

LIMITING VALUES (Absolute max. rating systein) 

Numeral cathode current 

average, T,, = 10 ms I max, 3.5 mA 

peak Ikp max, 12 mA 

average during any conduction period Ik min, 1.5 mA 

Pulse duration Timp min, 100 us 

Bulb temperature Uhulb max, +70  ©C 
thulb min. -50 oC 3) 

1) This value applies, irrespective of wether the decimal point is running or not, 

2) These conditions are automatically satisfied when the decimal point is directly 

connected to the numeral cathode carrying the main discharge. When the decimal 

point is connected in this way the max. decimal point current is 0.15 mA at a 

numeral cathode current of 1.5 mA. 

3) For bulb temperatures below 0 °C the life expectancy of the tube is substantially 

reduced., 

2 ! lfi January 1970
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ZM1174 ZM1176 
ZM1175 ZM1177 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 
Numerals 0123456789 

Decimal point see "General" 

Supply voltage min, 170 'V 
Numeral cathode current 2,5 mA 
Decimal point cathode current 0.5 mA 

Distance between mounting centres min, 19 mm 

GENERAL 

The numerals are 15.5 mm high and appear on the same base line allowing in-line 

read out, The four types are electrically identical but differ in the position of the 

decimal point and the inclusion of a red contrast filter. 

ZM1174 Decimal point on the left hand side, Red contrast filter. 

ZM1175 Decimal point on the left hand side. No filter. 

ZM1176 Decimal point on the right hand side. Red contrast filter, 

ZM1177 Decimal point on the right hand side. No filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten figures and one in the form of a 

decimal point, and a common anode. By applying a suitable voltage between the anode 
and one of the cathodes the corresponding figure or decimal point will be covered 

by a red neon glow, 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

a 

. 3 —i @t9max r-— 

1 

ki k3 | K5 k7 | k9 kdp 

K2 Kk k6 k8 k0 g —Ff---- 

. i b ] direction of direction of 47.5max™ 
viewing {16°) vl:winlg?ts‘l E 22 BS 1, _‘NL_ 3 

> - =X 215 

) ) d 
o = decimal point @15 ‘ 

{° A\ (ZM117, ZM1175) 
v decimal point 

. . @15 . 
] k2 (ZMI176,2ZM1177) 

. #] this part of the 

o K3 bulb is filter tinned 38min 
) coated 

{ZM1174,ZM1176) 

TIWSE 120944 

—! 0 0.45 
IM1176 , ZM1175 IM1176,ZM1177 

Data based on pre-production tubes, 

January 1970 1 



ZM1174 ZM1176 
ZM1175 ZM1177 

Mounting position: any 

The numerals and the decimal point are viewed through the side of the envelope, 
The numerals will appear upright (within £ 3 9y when the tube is mounted vertically, 

base down. 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction te the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to a minimum of 5 mm from the seals at a solder 

temperature of 240 °C for a maximum of 10 s, 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

CHARACTERISTICS AND OPERATING CONDITIONS (at 20 0C to 30 0C) 

Ignition voltage Vign max, 176V 

Mainting voltage Vi see page 3 

Numeral cathode current, 

recommended average L 2,5 mA 

average (Tew = 10 ms) Ix max. 3.5 mA 

average, averaged over any conduction pericd L min, 1.5 mA 1) 

peak Ikp max. 12 mA 

Decimal point cathode current 

recommended average Ikdp 0.5 mA 

average, averaged over any conduction period Ikdp min, 0.05 mA 2) 

peak Tkdpp max. 2.5 mA 

Extinguishing voltage Vext 115V 

LIFE EXPECTANCY at I =2.5 mA and room temperature, 3) 

Continuous display of one numeral > 5000 h 

Sequentially changing the display from one numeral 

to another, every 100 h or less > 30000 h 

LIMITING VALUES (Absolute max. rating systein) 

Numeral cathode current 

average, T,, = 10 ms I max, 3.5 mA 

peak Ikp max, 12 mA 

average during any conduction period Ik min, 1.5 mA 

Pulse duration Timp min, 100 us 

Bulb temperature Uhulb max, +70  ©C 
thulb min. -50 oC 3) 

1) This value applies, irrespective of wether the decimal point is running or not, 

2) These conditions are automatically satisfied when the decimal point is directly 

connected to the numeral cathode carrying the main discharge. When the decimal 

point is connected in this way the max. decimal point current is 0.15 mA at a 

numeral cathode current of 1.5 mA. 

3) For bulb temperatures below 0 °C the life expectancy of the tube is substantially 

reduced., 

2 ! lfi January 1970
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ZM1174 ZM1176 
ZM1175 ZM1177 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 
Numerals 0123456789 

Decimal point see "General" 

Supply voltage min, 170 'V 
Numeral cathode current 2,5 mA 
Decimal point cathode current 0.5 mA 

Distance between mounting centres min, 19 mm 

GENERAL 

The numerals are 15.5 mm high and appear on the same base line allowing in-line 

read out, The four types are electrically identical but differ in the position of the 

decimal point and the inclusion of a red contrast filter. 

ZM1174 Decimal point on the left hand side, Red contrast filter. 

ZM1175 Decimal point on the left hand side. No filter. 

ZM1176 Decimal point on the right hand side. Red contrast filter, 

ZM1177 Decimal point on the right hand side. No filter. 

PRINCIPLE OF OPERATION 

The tube contains ten cathodes in the form of ten figures and one in the form of a 

decimal point, and a common anode. By applying a suitable voltage between the anode 
and one of the cathodes the corresponding figure or decimal point will be covered 

by a red neon glow, 
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ZM1174 ZM1176 
ZM1175 ZM1177 

Mounting position: any 

The numerals and the decimal point are viewed through the side of the envelope, 
The numerals will appear upright (within £ 3 9y when the tube is mounted vertically, 

base down. 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction te the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to a minimum of 5 mm from the seals at a solder 

temperature of 240 °C for a maximum of 10 s, 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

CHARACTERISTICS AND OPERATING CONDITIONS (at 20 0C to 30 0C) 

Ignition voltage Vign max, 176V 

Mainting voltage Vi see page 3 

Numeral cathode current, 

recommended average L 2,5 mA 

average (Tew = 10 ms) Ix max. 3.5 mA 

average, averaged over any conduction pericd L min, 1.5 mA 1) 

peak Ikp max. 12 mA 

Decimal point cathode current 

recommended average Ikdp 0.5 mA 

average, averaged over any conduction period Ikdp min, 0.05 mA 2) 

peak Tkdpp max. 2.5 mA 

Extinguishing voltage Vext 115V 

LIFE EXPECTANCY at I =2.5 mA and room temperature, 3) 

Continuous display of one numeral > 5000 h 

Sequentially changing the display from one numeral 

to another, every 100 h or less > 30000 h 

LIMITING VALUES (Absolute max. rating systein) 

Numeral cathode current 

average, T,, = 10 ms I max, 3.5 mA 

peak Ikp max, 12 mA 

average during any conduction period Ik min, 1.5 mA 

Pulse duration Timp min, 100 us 

Bulb temperature Uhulb max, +70  ©C 
thulb min. -50 oC 3) 

1) This value applies, irrespective of wether the decimal point is running or not, 

2) These conditions are automatically satisfied when the decimal point is directly 

connected to the numeral cathode carrying the main discharge. When the decimal 

point is connected in this way the max. decimal point current is 0.15 mA at a 

numeral cathode current of 1.5 mA. 

3) For bulb temperatures below 0 °C the life expectancy of the tube is substantially 

reduced., 
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§ L _ 
SIEMENS DEKADISCHE ZIFFERN-ANZEIGEROHRE 

Bestell-Nr. 

Q73-X4873 

Q73-X4874 

l Art und Verwendung 

Dekadische Ziffern-Anzeiger8hre in Rechteck-Ausfilhrung mit Gasfiillung und 

kalter Kathode. Direkte Anzeige der frontal sichtbaren Ziffern von 0 bis 9 bei 

einer Ziffernhdhe von 16 mm durch Glimmlicht, 

Die Anzeige kann durch (Relais-)Kontakte, Verstirkerr8hren, Transistoren, 

RelaisrBhren, Fotowiderstinde, Elektronenstrahl-Schaltréhren usw. ausge- 

16st werden. 

. Zur Kontrastverbesserung ist die ZM 1180 mit einem Farbfilteriiberzug ver- 

sehen, 

l Qualititsmerkmale I 

Lange Lebensdauer 

k1 [kg kg [ky [kg 
flmu kg ko k; kg kg 

= Mafe in mm 

o
 

-
 

F=-max.20 

Sockel: Spezial 11 p 

Fassung: R& Fsg 1014 fiir Verdrahtung, Bestell-Nr. Q81-X114 

R6 Fsg 1017 zur Verwendung in gedruckten Schaltungen, 

Bestell-Nr, QB81-X117 
R& Fsg 1018 Winkelfassung, Bestell-Nr. Q81-X118 

Gewicht: etwa 10 g 
Einbauw: beliebig, Stift 6 liegt oben, bezogen auf leserichtige Stellung der 

. Ziffern. 

R&K 7508/1.4.70 1



= 

ZM 1180 Kenndaten, Betriebsdaten $ ZM 1182 SIEMENS 

min nom max 

Ug 180 v 

Uarc (Ik = 2, 25 mA) 145 v 

T 1,5 3,0 mA 

Ulssch 115 v 

. 

Gleichstrombetrieb 

Uba 
QOO0 0O0CO0O0CO0OO0OO 

Upa 200 250 300 v 

Ra 24 47 68 K 
Hasd 145 145 145 \ 

Empfohlener Betrieb Upy 2 200 V 

Bei Forderung nach sehr kurzer Ziindzeit wird empfohlen, eine Kathode (Ziffer 0) 
iiber einen Widerstand von etwa 50 M@ dauernd an die gew#hlte Betriebsspannung 

zu legen, 

m i 

v 3 
160 

150 3 

Uere = 
1%0 

130 Upre = £ () 

|- fad 
" 1 2 3 & A S 

Ik-—_— 

2 ROK 7508/1.4.70



Betriebsdaten, Grenzdaten, 

. SIEMENS Besondere Angaben 

Gleichstrombetrieb mit Vorspannung + %fl} 

Ukl Z 60 v 1) 

Uba 
Die Vorspannung Uy ist die Spannung zwi- 

schen der ein- und den ausgeschalteten Ka- 

thoden. Bei kleiner Vorspannung Uyj erhdht 
gich der Strom zu den ausgeschalteten Ka- 

. thoden und dadurch wird die Lesbarkeit der Uk 

Ziffern beeintrichtigt. 

(absolute Werte) 

Yha min 180 v 

Ikap max 3,3 mA 2) 
Ik min 145 mA 

Ik max 3,0 mA 3) 

Ukk max 115 v 

Ukk min 40 v 3) 
tkolb max 70 o°C 

tkolb min - 20 ag 4) 

[Besondere Angaben)| 

Lebensdauer - Erwartung 

> 5000 Stunden bei Dauerbetrieb einer Ziffer (bei Iy = 2, 25 mA) 

> 50000 Stunden bei wechselnder Anzeige; Zeichenwechsel nach weniger als 

100 Stunden. 

. 1) Empfohlener Wert 

2) tp max 20 ms 

3) Falls die nicht geziindeten Kathoden nicht vbllig frei liegen, miissen sie 

gegen die geziindete Kathode eine positive Vorspannung Uyy in den ange- 

gebenen Grenzen erhalten. Empfohlener Wert 2 60 V, bei niedrigeren 

Spannungswerten von Ukk wird die Lesbarkeit beeintrichtigt. 

4) Unterhalb 0 ©C ist mit einem Ansteigen des Kathodenstromes und damit 

verbundener Verkiirzung der Liebensdauer zu rechnen. 

. SIEMENS AKTIENGESELLSCHAFT Printed in West Germany 

R6K 7508/1.4.70 3



v - 

§ L _ 
SIEMENS DEKADISCHE ZIFFERN-ANZEIGEROHRE 

Bestell-Nr. 

Q73-X4873 

Q73-X4874 

l Art und Verwendung 

Dekadische Ziffern-Anzeiger8hre in Rechteck-Ausfilhrung mit Gasfiillung und 

kalter Kathode. Direkte Anzeige der frontal sichtbaren Ziffern von 0 bis 9 bei 

einer Ziffernhdhe von 16 mm durch Glimmlicht, 

Die Anzeige kann durch (Relais-)Kontakte, Verstirkerr8hren, Transistoren, 

RelaisrBhren, Fotowiderstinde, Elektronenstrahl-Schaltréhren usw. ausge- 

16st werden. 

. Zur Kontrastverbesserung ist die ZM 1180 mit einem Farbfilteriiberzug ver- 

sehen, 

l Qualititsmerkmale I 

Lange Lebensdauer 

k1 [kg kg [ky [kg 
flmu kg ko k; kg kg 

= Mafe in mm 

o
 

-
 

F=-max.20 

Sockel: Spezial 11 p 

Fassung: R& Fsg 1014 fiir Verdrahtung, Bestell-Nr. Q81-X114 

R6 Fsg 1017 zur Verwendung in gedruckten Schaltungen, 

Bestell-Nr, QB81-X117 
R& Fsg 1018 Winkelfassung, Bestell-Nr. Q81-X118 

Gewicht: etwa 10 g 
Einbauw: beliebig, Stift 6 liegt oben, bezogen auf leserichtige Stellung der 

. Ziffern. 

R&K 7508/1.4.70 1



= 

ZM 1180 Kenndaten, Betriebsdaten $ ZM 1182 SIEMENS 

min nom max 

Ug 180 v 

Uarc (Ik = 2, 25 mA) 145 v 

T 1,5 3,0 mA 

Ulssch 115 v 

. 

Gleichstrombetrieb 

Uba 
QOO0 0O0CO0O0CO0OO0OO 

Upa 200 250 300 v 

Ra 24 47 68 K 
Hasd 145 145 145 \ 

Empfohlener Betrieb Upy 2 200 V 

Bei Forderung nach sehr kurzer Ziindzeit wird empfohlen, eine Kathode (Ziffer 0) 
iiber einen Widerstand von etwa 50 M@ dauernd an die gew#hlte Betriebsspannung 

zu legen, 

m i 

v 3 
160 

150 3 

Uere = 
1%0 

130 Upre = £ () 

|- fad 
" 1 2 3 & A S 

Ik-—_— 

2 ROK 7508/1.4.70



Betriebsdaten, Grenzdaten, 

. SIEMENS Besondere Angaben 

Gleichstrombetrieb mit Vorspannung + %fl} 

Ukl Z 60 v 1) 

Uba 
Die Vorspannung Uy ist die Spannung zwi- 

schen der ein- und den ausgeschalteten Ka- 

thoden. Bei kleiner Vorspannung Uyj erhdht 
gich der Strom zu den ausgeschalteten Ka- 

. thoden und dadurch wird die Lesbarkeit der Uk 

Ziffern beeintrichtigt. 

(absolute Werte) 

Yha min 180 v 

Ikap max 3,3 mA 2) 
Ik min 145 mA 

Ik max 3,0 mA 3) 

Ukk max 115 v 

Ukk min 40 v 3) 
tkolb max 70 o°C 

tkolb min - 20 ag 4) 

[Besondere Angaben)| 

Lebensdauer - Erwartung 

> 5000 Stunden bei Dauerbetrieb einer Ziffer (bei Iy = 2, 25 mA) 

> 50000 Stunden bei wechselnder Anzeige; Zeichenwechsel nach weniger als 

100 Stunden. 

. 1) Empfohlener Wert 

2) tp max 20 ms 

3) Falls die nicht geziindeten Kathoden nicht vbllig frei liegen, miissen sie 

gegen die geziindete Kathode eine positive Vorspannung Uyy in den ange- 

gebenen Grenzen erhalten. Empfohlener Wert 2 60 V, bei niedrigeren 

Spannungswerten von Ukk wird die Lesbarkeit beeintrichtigt. 

4) Unterhalb 0 ©C ist mit einem Ansteigen des Kathodenstromes und damit 

verbundener Verkiirzung der Liebensdauer zu rechnen. 

. SIEMENS AKTIENGESELLSCHAFT Printed in West Germany 

R6K 7508/1.4.70 3



36 

A 14-Decade Numerical Indicator Tube 

ZM 1200 numerical indicator tube, about rthree-quariers actual size. 

The 7 MI200 cold-cathode indicator tube recently introduced by Philips displays four- 

teen decades in a space just over 14 cm long. The size and spacing of its characters 

— 10 mm high by 7 mm wide, on 10 mm pitch — are designed for easiest reading at 

about arm’s length, as in desk-fop caleulators and similar equipment. 

Not only size, but also simplicity give it a distinct advantage over single-decade tubes. 

The double-ended envelope has only 27 connection pins, as compared with the 168 that 

would be needed for an equivalent display with conventional indicator tubes. Moreover, 

for the sake of strength and reliability. the number of welded connections inside the 

envelope has been kept to a minimum; wherever possible, electrically connected elements 

have heen formed from the same parent material. 

For compatibility with the present trend in caleulating and display equipment, it is de- 

siened for sequential drive, similar cathodes of the fourteen decades being connected 

in common and each decade having a separate anode. With the anodes and cathodes 

held at a quiescent bias, digits are selected by applying coincident pulses to the cathode 

rail of the desired digit and the anode of the desired decade. Brightness can be controlled 

by changing either the amplitude or duration of the pulses: to illuminate all fourteen 

decades with an intensity of 600 cdim?® a driving power of less than 2 W is required. 

A single sereen electrode keeps adjoining decades from interfering with each other, and 

even at a cycling frequency as low as 70 Hz there is no noticeable flicker. 

Besides the ten cathodes for delineating the digits 0 to 9, each decade incorporates proyvi- 

sion for a decimal point at the lower right and a pointing-aff sign at the upper right. 

For ease of reading, any number can be pointed off in arbitrary groups to the left and 

right of the decimal,



Reliability of the ZM 1200 Indicator Tube 

In response to the item in Vol. 29, No. 1, several 

readers have made inquiries about the 14-decade 

numerical indicator tube ZM1200. Besides asking 

aboul price and availability, some of them have 

raised questions about the reliability of the Lube. 
As one reader put it, “...if one cathode fails the 

whole tube would seem to be crippled, and presum- 

ably it isn't a cheap one to replace™. The point is 
well taken and the fact that others have also raised 

it makes it worth further discussion in these pages. 

What follows is quoted from a letter written in 

answer to one inquiry. 

Operating limits 

Your most important question is, “If one cathode 

fails, surely the whole tube must be replaced?” 

That's true, but how likely is such a failure? The 

life expectancy quoted in the published datais 50 000 

operating hours under typical conditions, i.e. within 
the quoted limit values and assuming no long-term 

uninterrupted lighting of a single digit. What 

“long-term™ means in this context is 1000 hours or 

more, which would amount to six wecks. day and 

night. In the kind of equipment the ZM1200 is 

meant for — desk calculators, accounting machines, 

small computers — that sort of usage is very un- 

common. Even in the unlikely event that someone 

were Lo calculate uninterruptedly for six weeks, 1 

think you’ll agree that it would have to be a very 

unusual calculation indeed to keep any digit un- 

changed in the input or output register for that long! 

(Of course, there might be persistent zeros in one or 
more of the left-hand decades, but if the equipment 

were designed for suppression of insignificant zeros 

—which 1s the present trend— that wouldn’t 

matter.) 

Cathode sputtering 

‘I'he reason for the mitation on uninterrupted hght- 

ing of a single digit is easy to explain. It’s not the 

lighted digit that's likely to suffer so much as the 

unlighted ones. A lighted digit is subject Lo contin- 
uous ion bombardment which cleans its surface 

by sputtering away any impurities that may have 

collected there. However, the sputtered material has 

to settle somewhere, and where it settles mostly is 

on nearby unlighted digits, increasing their work 

function. If the unlighted digits are brought into 

service before too long, no harm is done; the mater- 

ial deposited on them is soon sputtered away. But 

Fig, 1. Separately insulated leads are spot-welded to the 
anodes that underlie each of the fourteen decades 
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il one digilis kept lighted uninterruptedly for, say, The rate of sputtering depends, of course, on the 

three months, some other digit in that decade is peak current and the gas pressure in the tube, but 

likely not to light as well as it should when at last so far we haven't been able (o find 

it is wanted. 
measurable 

wasting even ot digits thal have been operated for 

several thousands of hours continuously. This cor- 

relates well with our experience with conventional 

As for wasting of a continuously lighted digit, 

that doesin’t seem to come into consideration a tall. 

Fig. 4 The campleted electrode assembly is spot-wc]dcd_ to 
the pins of the hase. The jig in which the welding aperation 
is carried out ensures concentricity of base and envelope. 

Fig. 2. A Jacob’s ladder worked by a foot switch presents 
numerical cathodes to the assembler in the order in which 
they are to be fitted over the anodes. Mica insulating frames 
(alongside the assembly jig) arc placed between each pair of 
electrodes. 

St 
b 
o 

& 

Fig. 3. Mica partitions, inserted after all electrodes are in 
place, divide the structure into separate cells for each decade; 

one such partition can be seen above, between thecells of the 
fourth and fifth decades. 

Fig. 5. A fixture guides the electrode and base assembly into 
the glass envelope. Air blown in at the far end of the envel- 
ope sweeps detrital flakes of mica towards the entry for ex- 
traction by un annular suction nozzle. 
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Fig. 6. Fusing the bases to the envelopes: in the machine 
shown the tubes enter ncar the three o’clock position and 
move anti-clockwise through the several steps of the fusing 
operation. 

Fig. 7. As the tubes emerge from the outgassing oven (upper 
left) they are filled with neon-argon and scaled; in the circular 
structure in the foreground the glass of the base is tempered 
to develop a favourable stress pattern. 

INDICATOR TUBE 

indicator tubes; even in specimens that have opera- 

ted continuously with one digit lighted for several 

years, wasting has never been a problem. 

What has been a problem with conventional tubes 

las been darkening of the envelope after they have 

been operated for several thousand hours under the 

pulsed conditions that are usual in desk calculators. 

Conventional tubes can be replaced one at a time 

when that happens, butif'a ZM 200 were to darken, 

say, in the most used decades, it wonld seem that 

the user would either have to put up with it or re- 

place the whole tube. We thought of that and ook 

steps to make sure it wouldn't happen. 

In the first place, the gas pressure in the ZM 1200 

is much higher than in a conventional indicator tube, 

so the rate of sputtcring is proportionately lower, 

(The high pressure also accounts lor the compara- 

tively low operating voltage and the unusual sharp- 

ness with which the numerals are defined.) 

In the second place, it is designed Lo operate al 

Fig. 8. To cledn the cathodes and purge the filling gas of resi- 

dual impurities the tubes are overdriven until their character- 
istics are stabilized in the required operating range. In the 
photo, rapid cycling blurs the individual digits. 
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much lower peak currents (about 9 mA per decade, 

or about half as much as a conventional tube), 

which further reduces the sputtering rate. In the 

third place, the digits are spaced comparatively far 

from the glass of the envelope, so the sputtered 

material has ample opportunity to settle before it 

gets that far. 

And finally, a double mesh screen between the 

digits and the glass creates a very effective barrier 

1o trap sputtered material before it can reach the 

glass. In tubes that have been operating continuous- 

ly al maximum peak current for more than eight 

months in our laboratory there is still no trace of 

any darkening or deposit on the glass. 

tested before being passed for delivery. 

Mechanical reliability 

Of course, you may say, there 1s still the possibility 

that some little thing will come unstuck inside the 

tube and it will have to be thrown away. We can’t 

deny that there is that possibility, but the proba- 

bility of its happening is very slight. 

Because the tube is designed for sequential drive 

it has fourteen anodes — one for each decade — but 

only twelve cathodes, which means that the number 

of welded joints is kepl to an absolute minimum. 

All the numecral | cathodes are formed from a 

single sheet of metal, all the numeral 2s from 

another, and so on, through the decimal points 

and pointing-off signs. Each sheet is strengthened 

by an integral frame that completely surrounds it, 

and they are all isolated from each other by inter- 

mecdiate layers of mica. It's a very compact and 

sturdy construction. Repeated shock tests at 50 g 

and vibration tests at 50 Hz have never succeeded 

in shaking anything loose. 

Test results 

The ZM1200 15 still too new lor statistically signi- 

ficant conclusions to be inferred from the test results 

so far available. Judging from our expericnce with 
other numerical indicator tubes and from life tests 

on very early development samples of the ZM 1200 

we feel quite confident about quoting an expected 

failure rate of less than 0.2 Y, per 1000 hours. What 

we can say for certain is that in the more than 

25000 hours of testing Lo daie there has not been 

a single failure. This covers a total ol 11 tubes under 

test at various currents from 6.5 mA to 11.5 mA, 

two of them having been in continuous operation 

for more than 6000 hours each. Regular testing of 

samples laken [Tom stock has uncovered no evidence 

of any deterioration in storage, nor have specimens 

that have been cooked for 24 hours at 200 °C shown 

any signs of gas contamination or other degrada- 

tion. 

Though the testing to date has not been extensive 

enough to cnable us to calculate a Mean Time 

Between Failures with a reasonably high confidence 

fevel (after all, we haven't had any failures yet), it 

has at least been convincing enough to give us no 
hesitation in backing the ZM 1200 with a onc year 

guarantee. And we fully expect it to outlive that 

guarantee by a factor as high as ten, by which 

time the equipment it is fitted in will very probably 

have been retired. 
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Ziffern-Anzeige-Rohre mit Dezimalpunkt vor Ziffer 
Numerals indicating tube with decimal point before numeral 

Vorlaufige technische Daten - Tentative data 

Breakdown voltage 
Brennspannung Usp 140 
Operating voltage 

Ziffer 0...9 bei 2 mA 
Dezimalpunkt bei 0,4 mA 

Kathodenstrom 

{ Ziffer 0...9 I 1.5 

Dezimalpunkt I 0,3 0,6 

Mit Farbfilter-Uberzug + With color filter film ZM 1210 

Ohne Farbfilter-Oberzug - Without color filter film M 1212 

Ziffern - Numerals 0..9 

Zeichenhohe - Height of symbol 15,5 
Auslesung - Read out seitlich - at side 

r_- 

Allgemeine Daten + General data min. mittel max. 

Zindspannung Uy, 170 V 

' 

Absolute Grenzwerte - Absolute maximum ratings 

Betriebsspannung Uy min. 170 

Supply voltage 

Kathodenvorspannung Ukk 40... 120 

Cathodes bias voltage 
Kathodenimpulsstrom Ikp 15 

F Cathode pulse current 

Kolbentemperatur 'K olben -50...+70 

Bulb temperature 

mA 

b 

Base connection Dimensions 
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Sockelschaltung max. 199 Abmessungen 
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M, o Gewicht - Weight 
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ZM1230 
ZM1232 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 

Numerals 1234567890 

Supply voltage Vp, Win. 170 V 

Cathode current I 2.5 mA 

Distance between mounting centres min. 19 mm 

GENERAL 

The numerals are 15.5> mm high and appear on the same base line allowing in-line 

read out, The ZM1230 is provided with aredcontrastfilter. The ZM1232 is identical 

to the ZM1230 but has no filter. 

PRINCIPLE OF OPERATION 

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 tencathodes the cor- 

responding figure will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions inmm 
P0.45 e tua— 

direction of L) J 
viewing (*6°) this part of the 

~ tinned :::'i:d’ fitter 

a 15540 K6 (ZM1230 only) 

Llfl 
7 ® (F1e3ss88) 

! IR ER o 
1 k3 | k5 | k7 | k9 k9 c 

k2 ke K6 kB %O 15.'5 22 g 

' i > 
120847 

1210985 

—»! P1Omax |lw— 
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ZM1230 
ZM1232 

Mounting position: any 

The numerals will appear upright (within + 39) when the tube is mounted vertically, 

base up, 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction to the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to 2 minimum of 5 mm from the seals at asolder 

remperature of 240°C for a maximum of 10 s. 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

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

Ignition voltage Vign min. 170 'V 

Ignition delay see page 3 

Maintaining voltage see page 4 
Cathode current, recommended Ik 2.5 mA 

Cathode current for coverage, 

average during any conduction period I min. 1.5 mA 

D.C. operation see pages 4 to 9 
Pulse operation see pages 4, 10, 11 and 12 
Extinguishing voltage Vext 115 VvV 

LIFE EXPECTANCY at I, = 2.5 mA and room temperature ) 

Continuous display of one numeral > 5000 h 

Sepuentially changing the display from one 

nuneral to another, every 100 hrs or less > 30000 h 

LIMITING VALUES (Absolute max. rating system) 

Cathode current (each digit), 

average, T, = max. 10 ms Ix max. 3.5 mA 

peak Ik max. 12 mA 
average during any conduction period Ikp min. I.5 mA 

Anode voltage necessary for ignition Va min. 170V 

Pulse duration Timp  min. 100 us 

Bulb temperature thulh ~ max. +70 °C 
thuib min. -50 °C l) 

1y For bulb temperatures below 0°C the life expectancy of the tube is substantially 

reduced. 

2 January 1970
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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 fewperiods. The ignition delay will be appreciably 

reduced when the interval between conduction periods is less than 100 milliseconds. 

In general, an increase in the supply voltage will reduce the ignition delay. 
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PROBE CURRENT TO INDIVIDUAL NON-CONDUCTING CATHODES 

The boundaries A-A and B-B of the graphs represent, for the shown cathode current 

range, the range of probe current (Igk) to individual non-conducting cathodes plotted 

against the voltage difference between the non-conducting cathodes and the conducting 

cathode (V). 

For low cathode selecting voltages (Vi) the current I to the non-conducting cath- 
ode will increase, and the readability 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 thearea 

left of the line D-D. 
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ZM1230 
ZM1232 
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(Vkk), showing the minimum and maximum values of probe current for a particular 

cathode current (I ). 
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ZM1230 
ZM1232 

SUPPLY VOLTAGE/LOAD RESISTOR 

The graphson pages 8, 9 and 12 give the relationship between the anode supply volt- 
age and the required anode load resistor for fixed values of Vi (voltage difference 

berween conducting cathode and non-conducting cathodes). 

Each graph isplotted on log-log graph paper; therefore a given tolerance expressed 

asa percentage can be representedas a fixed length at any point on the x and y axes. 

This is shown on the first graph by taking points ocn each axis with a fixed tolerance. 

Examples are shown on the first graph of the supply voltages and load resistors with 

tolerance expressed as apercentage so as to remain withinthe recommended opera- 

ting region. 

The curves are derived from:— 

Vpya =g« Ry +V 
a 

Iy = Ix +21kk 

Vb = Ik + L) Ry + Vi 

For a givenvalueof R,, the minimum supply voltage limit to ensure that the cathode 

current exceeds I min. is given by: 

Vba min. = [Ik min. +2I ) max. (at I min.):l Ry +V, max. (at Ik min.) 

For the same value of Ry, the maximum supply voltage limit to ensure that the cath- 

ode current does not exceed Iy max. is given by: 

Vba max. = [Ik max. +Z 1, min. (at Ik max.)] R, + Vi, min. (at [y max.) 

(A 
\_/ 

Ra 

® 

Voa (Q 90000000 o 
1 Kk 

o QLTI 
- \/ ? 

‘ Ik Vi 

1210984 

January 1970 7



ZM1230 
ZM1232 

8
 : 

) Vi =0/C 
400 DL.operation 

- 330V+10% 

300 HS 
hs) 

230V£10% 

200H5 200259 _ 

V 
£ 10% 

/ 36kJSL+10% 
I =1.5mA 

22k L1 10% 

100 It10°’o | | t10°/o| t1q°/o |:t10°/ol 

0 20 30 40 50 60 70 Rg (kdu) 00 

500 72108987 

Vba OOI . 

Vkk =100V 
(V) D.é.operotion // 
400 " 

L~ 

/ 

300 > b 

|~ 
v ] 

Ix=35mA Kk m /// 

/ 

| e""T 15mA 
/ 

100 
10 20 30 40 50 60 70 Ry (kdd) 100 

D.C. SUPPLY VOLTAGE PLOTTED AGAINST ANODE LOAD RESISTOR 

8 January 1970



ZM1230 
ZM1232 

sm TZ109%38 

Voo | 
(V) Vick by 13Y A 

400 D.C.operation 

/1/ A A A 
300 / 

I =35mA_L~"] //f 

/ L~ o f— 

200 
15mA 

100!) 20 30 40 50 60 Y0 R, (kdu) W00 

500 
7210998 

Voo AT 
) Vik=90V 

D.C.operation L7 
400 > 

L 

LA 

300 ~ 

= - I, =3.5mA 

- / 
~ ""T15mA / 

10010 20 30 40 50 60 70 Ry (kL) 100 

D.C. SUPPLY VOLTAGE AS A FUNCTION OF ANODE LOAD RESISTOR 

January 1970 ‘ ;7 9



3000 
7213000 

Tukp 
D C 

(HA) Bt pulse operation 
N I, =10mA 
N 10% duty factor 

2000 

worst case 
— M4 operation area 

_— A 
— // 

= Y 
3; G 

1000 =1 <3 

ot h ) 
[o] \ o 

‘&g e 

:“‘l)‘ nom'incl N 

‘ o operation area 

2 [TTTT] 0 b 
-50 C 0 50 100 Al 150 Viek (V) 

N} 

PEAK PROBE CURRENT TO INDIVIDUAL NON-CONDUCTING CATHODES 
See also page 5 

7211001 
6 

Elkkp 

(mA) s
 

pulse operation 

] 
0 | 
0 50 100 H 150 Vi (V) 200 

I 

COMBINED PEAK PROBE CURRENT TO ALL NON-CONDUCTING CATHODES 

See alsc page 6 

January 1970



ZM1230 

7211002 

§ TT 
max 

3 {0 

{ma) pulse operation 
Ikp =12mA 

10% duty factor 

4 

— 
A 

2 

min) g 

N N 

0 L 1 ' 
0 50 100 i 150 Vv, (V) 

{ 

6 1211003 

Elkkp 

{mA) pulse operation 
Ikp =8mA 

10% duty factor 

& 

max 

2 

min - 

h 

gy 

Ponay 

0 ] ] 
0 50 100 150 Vi (V) 

COMBINED PEAK PROBE CURRENT TO ALL NON-CONDUCTING CATHODES 
See also page 6 

January 1970 11



300 
— 7?1‘(!0# 

Vi =0/C ] Ikp=12mA ] 

pulse operation 

Vbap 10% duty factor 

v 
/'—4:.—"’ 8mA 

/j,—-r—‘* 

200 

100 

’ 2 3 4 5 6 7 Rg(kdl) © 

3m 
r——r— 7Z1100% 

Vi =100V 
I, =12mAL_t4 

pulse operation kp =1cMA L4 

Voap 10% duty factor 

v - LA el Lot | BrA S 

200 ol 

100 

1 2 3 4 5 6 7 R (ki) © 
3 

v ZZHODI 00 Vix =65V Ikp=12mA/ 

pulse operation 
g 

Vbap 10% duty factor 1 

(v} //fi/___-/ 8 mA 

/ 

- 
200 o 

100 

! 2 3 4 5 6 7 Rqf(ki) 10 

PEAK SUPPLY VOLTAGE AS A FUNCTION OF ANODE LOAD RESISTOR 

12 
January 1970



ZM1230 
ZM1232 

INDICATOR TUBE 

Long life cold cathode ten digit numeral indicator tube for side viewing. 

QUICK REFERENCE DATA 

Numeral height 15.5 mm 

Numerals 1234567890 

Supply voltage Vp, Win. 170 V 

Cathode current I 2.5 mA 

Distance between mounting centres min. 19 mm 

GENERAL 

The numerals are 15.5> mm high and appear on the same base line allowing in-line 

read out, The ZM1230 is provided with aredcontrastfilter. The ZM1232 is identical 

to the ZM1230 but has no filter. 

PRINCIPLE OF OPERATION 

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 tencathodes the cor- 

responding figure will be covered by a red neon glow. 

DIMENSIONS AND CONNECTIONS Dimensions inmm 
P0.45 e tua— 

direction of L) J 
viewing (*6°) this part of the 

~ tinned :::'i:d’ fitter 

a 15540 K6 (ZM1230 only) 
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ZM1230 
ZM1232 

Mounting position: any 

The numerals will appear upright (within + 39) when the tube is mounted vertically, 

base up, 

Soldering 

The tube may be soldered directly into the circuit, but heat conduction to the glass- 

to-metal seals should be kept to a minimum by the use of a thermal shunt. 

The leads may be dip-soldered to 2 minimum of 5 mm from the seals at asolder 

remperature of 240°C for a maximum of 10 s. 

Note 

Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

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

Ignition voltage Vign min. 170 'V 

Ignition delay see page 3 

Maintaining voltage see page 4 
Cathode current, recommended Ik 2.5 mA 

Cathode current for coverage, 

average during any conduction period I min. 1.5 mA 

D.C. operation see pages 4 to 9 
Pulse operation see pages 4, 10, 11 and 12 
Extinguishing voltage Vext 115 VvV 

LIFE EXPECTANCY at I, = 2.5 mA and room temperature ) 

Continuous display of one numeral > 5000 h 

Sepuentially changing the display from one 

nuneral to another, every 100 hrs or less > 30000 h 

LIMITING VALUES (Absolute max. rating system) 

Cathode current (each digit), 

average, T, = max. 10 ms Ix max. 3.5 mA 

peak Ik max. 12 mA 
average during any conduction period Ikp min. I.5 mA 

Anode voltage necessary for ignition Va min. 170V 

Pulse duration Timp  min. 100 us 

Bulb temperature thulh ~ max. +70 °C 
thuib min. -50 °C l) 

1y For bulb temperatures below 0°C the life expectancy of the tube is substantially 

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 fewperiods. The ignition delay will be appreciably 

reduced when the interval between conduction periods is less than 100 milliseconds. 

In general, an increase in the supply voltage will reduce the ignition delay. 
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The boundaries A-A and B-B of the graphs represent, for the shown cathode current 

range, the range of probe current (Igk) to individual non-conducting cathodes plotted 

against the voltage difference between the non-conducting cathodes and the conducting 

cathode (V). 

For low cathode selecting voltages (Vi) the current I to the non-conducting cath- 
ode will increase, and the readability 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 thearea 

left of the line D-D. 
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voltage difference between the non-conducting cathodes and the conducting cathode 
(Vkk), showing the minimum and maximum values of probe current for a particular 
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ZM1230 
ZM1232 

SUPPLY VOLTAGE/LOAD RESISTOR 

The graphson pages 8, 9 and 12 give the relationship between the anode supply volt- 
age and the required anode load resistor for fixed values of Vi (voltage difference 

berween conducting cathode and non-conducting cathodes). 

Each graph isplotted on log-log graph paper; therefore a given tolerance expressed 

asa percentage can be representedas a fixed length at any point on the x and y axes. 

This is shown on the first graph by taking points ocn each axis with a fixed tolerance. 

Examples are shown on the first graph of the supply voltages and load resistors with 

tolerance expressed as apercentage so as to remain withinthe recommended opera- 

ting region. 

The curves are derived from:— 

Vpya =g« Ry +V 
a 

Iy = Ix +21kk 

Vb = Ik + L) Ry + Vi 

For a givenvalueof R,, the minimum supply voltage limit to ensure that the cathode 

current exceeds I min. is given by: 

Vba min. = [Ik min. +2I ) max. (at I min.):l Ry +V, max. (at Ik min.) 

For the same value of Ry, the maximum supply voltage limit to ensure that the cath- 

ode current does not exceed Iy max. is given by: 

Vba max. = [Ik max. +Z 1, min. (at Ik max.)] R, + Vi, min. (at [y max.) 
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O8SOLESCENT TYPE - ZM1310 

INDICATOR TUBE - 

Long~life cold-cathode ten-digit indicator tube for side viewing. 
The tube is designed for time-shazing (pulse ) appfications. g’ 

QUICK REFERENCE DATA 

Numeral height 

Numerals 

Decimal point - 

Supply m:&ll_rt?,ge | 

Cathode current, peak 

average 

Capprox. 12,3 mm 

123456789 

to the right of the numerals] 

H min. 

I:; max., 

I3 HEES 

190 V¥V 

2 mAa 

2 mA 

0,5 mA 

DIMENSIONS AND CONNECTIONS 

o~ P95 v 1o 

Motnting pogition: any 

Sulderi_ng 

Dimensions in mm 

The leads may be dip-soldered at a solder temper.‘atiire of max. 240 °C for maximum 

10 s up to a point 3 mm from the seals, 

1} Standard deviation D, 13 mm



! | OBSOLESCENT TYPE -— ZIM1320 
» 

INDICATOR TUBE 
{ 

' 

Long-tife cold-cathode ten-digit indicator tube for side viewing, 
The tube ig designed for time-sharing (pulse) applications. 

QUICK REFERENCE DATA 

Numezral height approx. 12,5 mm 

Numerals . 0123456789 

Decimal point : | to the right of the numerals 

Supply voltage ' Vba(pulge) MmifL. 170 v 

Cathode current, peak Ikp min. 7 mA 

' . Ikp max. 19 mA 

average Ik max. - 1,7 wmA 

DIMENSIONS AND CONNECTIONS Dimensiong in n::um 

= B3 1imax e 

' f__? 37 
A 25 . max 

‘ J 
105" 

¥ . | 

tinnes 5 _ ) I k6 dirsction of 

54 - 

min 1083 ‘ 

B0 

TESOS w205 a 

Mounting position : any 
k2 ki %6 X8 kb 

Soldering 
The leads may be dip- soldered at a solder temperature of max. 240 °C for maximum 

10 s up to a point 5 mm fxom the seals 
w 

I) Standard deviation 0, 13 mm



OBSOLESCENT TYPE  -wee ~ ZMI325 

§; ~ INDICATOR TUBE N 
f.' 
] 

& ong-life cold cathode ten-digit indicator tbe for side viewing. 

QUICK REFERENCE DATA 

rNul;neral height 

. Numerals 

,’ Decimal’ point 

. Supply voltage .., - 

{ Gaxl_inde.current', péak Ikp max. it mA 

I max. 1,3 A 

“approx.  9,%  rood 

12345678990 

to the riglrt of the rumerals 

DIMENSIONS AND CONNECTIONS 

. ~me: @ Irnaxre- 

r;fi !{ 132 
. RS I 
mfitad:_*_u_ i 4 

TR 45 
. fren 

[ 
whepos 

Mounting position: a;ry : 

Soldering 

Dimensions .in wnm 

The leads may be dip-soldered at a solder temperature of max. 240 °C for maximum 
1 s up to a point 3 mm from the seals.



SIEMENS-Ziffernanzeigerohre ZM 1334, 
. . mit rotem Farbfilteriiberzug, Anzeigezif- 
—: fern 0—9 m. Dezimalpunkt links u. rechts, 

£ Ziffernhdhe 13,1 mm, besonders fiir TTL- 
Ansteuerung ee1gnet (auch Rohren- u. 
Schalteransteterung), sehr konturen- 
scharfe Anzeige. 
Kenndaten: Ziindspannung 175 V, Losch- 
spannung 115 V, Katodenstrom b. Im- 
pulsbetrieb 0,7 mA (Punkt 0,1 mA), Ka- 
todenstrom 14 mA sp (Punkt 2 mA sp). 

Grenzdaten: Speisespannung 175 V, min. Katoden- 
sirom 11 mA sp (Punkt 1 mA sp), max. Katoden- 
strom 1,6 mA (Punkt 0,16 mA] mittel, Kolbentem- 
peratur — 20 bis -+ 70 °C. 
MaBe: max. Hohe 30,5 mm, max. Durchmesser 
13 mm, 
Preis ZM 1334, mit langen AnschluBdridhten und 
Distanzscheibe .... 1 S§t. DM 10.90 10 St. DM 98.— 

f a | kE oy 5 __ 

{LDEI*R l]g 88, -;Erfl& P’ 1—‘£-$~ @-@\ 

&) [ esesee 

°o | - | | 

b Y, LJ} Uiflfll [L‘,Hz;j e 

b e = 15 - 
= 1808 | 

Fir ZM 1334: 
Fassung Fsg 1019, fiir gedruckte Schaltung 

1 St. DM 2.3. 10 St. DM 24.—
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ZM 1350 
Planares Gasentladungs-Informationsanzeigeelement 

Planar gas discharge information display J 

Elektrische und optische Kenndaten - Electrical and optical data ! 

Starterzindspannung Ugr 7 ca. 160V 1 

Ignition voltage on keep alive cathode | 

" Anodenzindspannung ’ Uyz ca. 130 V 

Anode firing voltage - 

Anodénhrennspannung Uy RRY ca. 128 V A 

Anode to cathode voltage drop 

Anodenldschspannung Uy L ca. 125 V 3 

Anode breakdown voltage ' ‘ 

Zindverzogerungszeit - Delay time ) 

erstmalige Ziindung - initial firing t, Y 20 us | 
wiederholte Ziindung - repeated firing t, 2 6...20 ps ! 

Leuchtdichte - Brightness L3 1700 cd/m?, 

Grenzwerte + Maximum ratings - 

Kathodenstrom (Segment 7) min.,  max, 

Cathode current (segment /| 

Gleichstrombetrieb I 0,8 1,5 mA 

DC operation 

r Multiplexbetrieb Ik 5 mA 
: Multiplex operation 

Halbwellenbetrieb (sinusformig) I 2 mA 

Half-wave operation (sinusoidal) 

Gehdusetemperatur 

Envelope temperature 

Betrieb - Operation dp 0 70 °C 

Lagerung * Storage 9y -30 80 °C 

Wiederholfrequenz - 

) Starterstrom (Segment 18} + Keep alive current {(segment 18): Ig = 30 pA 

?) Bedingung fir Segment 7 + Conditions at segment 7: _ 
Ug=175V, Ig =1 mA, ty =200 ps, t,/T=1/10 

%) Bedingung fir Segment 7 - Conditions at segment 7: Iy =1 mA 

Y) Pulszeit - Pulse time: 0,1 ms £ by S 10 ms 

Refresh rate: 50 Hz < f £ 2 kHz 

282 RUHREN



Abmessungen - Dimensions 
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