SYLVANI engineering data service ;Z%

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,
ELECTRICAL DATA The 6476 is similar to the Type
6482 which has a single output
RATINGS (Absolute Values) cathode.
Total Anode Current. . . . . . . . . . . . . . 060 Ma Max
Voltage Between Electrodes
(Other Than Anode) . . . S . . . 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) .. . .. . . . . . 191 Vol
Cathode Resistor . . . .. . . . . . . . .08000 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 outpur ; 6476
cathode arrangement allows the selection of pre-set conditions with the additon of suit- L AW uiﬁ
able external circuitry. 3 §

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, a 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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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 Ky, 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) . . . T 140
Supply Voltage (Anode to Cathode) - 11
Input Frequency . . . . . L. .. ... 4000

TYPICAL OPERATION

DC Supply Voltage . . . . . . . . . . . . . . 400
Anode Resistor . ... . 047
Nominal Tube Drop (Under These Condmons) oL 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 positioned anode.

OUTLINE DRAWING BASE CONNECTIONS

116" MAX. D.

Y
T

CATHODE

2.562" MAX.
2.312" MIN.
3.125" MAX.
2.875" MIN,
|
//J
| OUTPUT

' CATHODE GUIDE
NC

=—|.28" MAX. D—»

GUIDE |

ANODE

2

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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NLeBHA D
NUMERICAL INDICATOR §)

engineering data report

6844A

(BD-302) NIXIE*

c
The 6844A (BD-302) is 2n improved version of the type 6844. This tube is a gas-filled, cold < %
cathode, 10-digit ("O through “9"), numerical indicator tube, having a common anode with a i =
suppressor screen to minimize darkening of the viewing dome. This tube features & cup design o "'.',
providing & non-glare background. It is intended for use 2s 2 direct in-line read-out device. : >
BTl T AT RS AR RS RN L T I T L T A T e L
| J—
MECHANICAL DATA ELECTRICAL DATA w %
(SEE FIGURE 1) 1 9 X
i .

Overall Length .. 1.380" Max. ii 1. ABSOLUTE RATINGS: S g

Seated Height ... 1.125" Max. ooy - —
Bulb Diameter .. 1 080" Max, . lonization Voltage .o 170 Vd¢ Minimum -—f
Envelope Connections . Anode Current o
Height of Numerals ..............0.610" Nom. Peak 4.0 MA -

Numerical Design Average 2.5 MA Max.

{(Human Engineering) ... See Figure 3
Socket, 13-Pin
(#HSK-106 or HSK-112) .....See Figure 4

Individual Cathode Wattage ......... 0.4 Watts Max.

Weight 1 oz. Max.
Mounting Position ... 908 Note 1 2. TEST CONDITIONS: (8ee Typical Circuit)
Cathode{s) Glow Dischatge
Shock 350 G's (30° Hammer) Anode Supply Voltage .. 170 Vdc
Vibration 10 G's, 60 Cps. : de Series Resi 1s
Temperature ....ocommmsmneni=—=8&3° C. through i Anode Series ResiStor .. K Ohems
+70° C., Note 2 ¥ Anode CUrrent ... 1.9 MA Min,
Altitude 70,000 Feet ' 2.3 MA Max,
TYPICAL CIRCUIT
l_ MRI'AI
Q 1 2 3 4 5 6 7 8 9
G333 R, =
{ . o'—l(.J f -
—_— O]
L0 [ e ———————
{SEE NOTE 3}
RECOMMENDED OPERATING CONDITIONS 170V 15K
250V 47K
300V 73K

NOTES

(1) The tube socket is oriented with  (2) From +30°C, to -+70°C,, no  {3) Recommend highest voltage

respect to the viewing position
so that A — A, intersecting the
center of Pins 1 and B is verti-
cal with Pin 8 on top, This
orients the numerals in the cor-
rect vertical position. The aum.
bers are viewed through the top
of the tube.

* Reg. Trade Mork,

significant change in cathode
current occurs. From +30° C,
to —4%° C, an increase in cath-
ode {(Up to 50%%) may be
expected,

available be selected with cor-
responding series resistor,
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engineering data report

6844A

(BD-302) NIXIE*

c
The 6844A (BD-302) is 2n improved version of the type 6844. This tube is a gas-filled, cold < %
cathode, 10-digit ("O through “9"), numerical indicator tube, having a common anode with a i =
suppressor screen to minimize darkening of the viewing dome. This tube features & cup design o "'.',
providing & non-glare background. It is intended for use 2s 2 direct in-line read-out device. : >
BTl T AT RS AR RS RN L T I T L T A T e L
| J—
MECHANICAL DATA ELECTRICAL DATA w %
(SEE FIGURE 1) 1 9 X
i .

Overall Length .. 1.380" Max. ii 1. ABSOLUTE RATINGS: S g

Seated Height ... 1.125" Max. ooy - —
Bulb Diameter .. 1 080" Max, . lonization Voltage .o 170 Vd¢ Minimum -—f
Envelope Connections . Anode Current o
Height of Numerals ..............0.610" Nom. Peak 4.0 MA -

Numerical Design Average 2.5 MA Max.

{(Human Engineering) ... See Figure 3
Socket, 13-Pin
(#HSK-106 or HSK-112) .....See Figure 4

Individual Cathode Wattage ......... 0.4 Watts Max.

Weight 1 oz. Max.
Mounting Position ... 908 Note 1 2. TEST CONDITIONS: (8ee Typical Circuit)
Cathode{s) Glow Dischatge
Shock 350 G's (30° Hammer) Anode Supply Voltage .. 170 Vdc
Vibration 10 G's, 60 Cps. : de Series Resi 1s
Temperature ....ocommmsmneni=—=8&3° C. through i Anode Series ResiStor .. K Ohems
+70° C., Note 2 ¥ Anode CUrrent ... 1.9 MA Min,
Altitude 70,000 Feet ' 2.3 MA Max,
TYPICAL CIRCUIT
l_ MRI'AI
Q 1 2 3 4 5 6 7 8 9
G333 R, =
{ . o'—l(.J f -
—_— O]
L0 [ e ———————
{SEE NOTE 3}
RECOMMENDED OPERATING CONDITIONS 170V 15K
250V 47K
300V 73K

NOTES

(1) The tube socket is oriented with  (2) From +30°C, to -+70°C,, no  {3) Recommend highest voltage

respect to the viewing position
so that A — A, intersecting the
center of Pins 1 and B is verti-
cal with Pin 8 on top, This
orients the numerals in the cor-
rect vertical position. The aum.
bers are viewed through the top
of the tube.

* Reg. Trade Mork,

significant change in cathode
current occurs. From +30° C,
to —4%° C, an increase in cath-
ode {(Up to 50%%) may be
expected,

available be selected with cor-
responding series resistor,
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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 4 B5093
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 cpinee
Standard Wiring
PIN CONNECTIONS Printed Circuit SK130
Pin No. Numeral
1~ IC NOTES
2—  anode 1. The mini ly voltage should be +170 Vdc, h
33— | ” Inimum supply voltage shoul ) ¢, however,
4 + the use of the highest voltage available with an appropriate
5 — c series resistor is recommended to provide: 1) greater toler-
66— B ance of B+ & Rp: 2] more uniform brightness; 3) more
7 — S constant current operation; 4) improved operation with
8— c temperature and 5) improved life.
99— 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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(BD-302) NIXIE*

c
The 6844A (BD-302) is 2n improved version of the type 6844. This tube is a gas-filled, cold < %
cathode, 10-digit ("O through “9"), numerical indicator tube, having a common anode with a i =
suppressor screen to minimize darkening of the viewing dome. This tube features & cup design o "'.',
providing & non-glare background. It is intended for use 2s 2 direct in-line read-out device. : >
BTl T AT RS AR RS RN L T I T L T A T e L
| J—
MECHANICAL DATA ELECTRICAL DATA w %
(SEE FIGURE 1) 1 9 X
i .

Overall Length .. 1.380" Max. ii 1. ABSOLUTE RATINGS: S g

Seated Height ... 1.125" Max. ooy - —
Bulb Diameter .. 1 080" Max, . lonization Voltage .o 170 Vd¢ Minimum -—f
Envelope Connections . Anode Current o
Height of Numerals ..............0.610" Nom. Peak 4.0 MA -

Numerical Design Average 2.5 MA Max.

{(Human Engineering) ... See Figure 3
Socket, 13-Pin
(#HSK-106 or HSK-112) .....See Figure 4

Individual Cathode Wattage ......... 0.4 Watts Max.

Weight 1 oz. Max.
Mounting Position ... 908 Note 1 2. TEST CONDITIONS: (8ee Typical Circuit)
Cathode{s) Glow Dischatge
Shock 350 G's (30° Hammer) Anode Supply Voltage .. 170 Vdc
Vibration 10 G's, 60 Cps. : de Series Resi 1s
Temperature ....ocommmsmneni=—=8&3° C. through i Anode Series ResiStor .. K Ohems
+70° C., Note 2 ¥ Anode CUrrent ... 1.9 MA Min,
Altitude 70,000 Feet ' 2.3 MA Max,
TYPICAL CIRCUIT
l_ MRI'AI
Q 1 2 3 4 5 6 7 8 9
G333 R, =
{ . o'—l(.J f -
—_— O]
L0 [ e ———————
{SEE NOTE 3}
RECOMMENDED OPERATING CONDITIONS 170V 15K
250V 47K
300V 73K

NOTES

(1) The tube socket is oriented with  (2) From +30°C, to -+70°C,, no  {3) Recommend highest voltage

respect to the viewing position
so that A — A, intersecting the
center of Pins 1 and B is verti-
cal with Pin 8 on top, This
orients the numerals in the cor-
rect vertical position. The aum.
bers are viewed through the top
of the tube.

* Reg. Trade Mork,

significant change in cathode
current occurs. From +30° C,
to —4%° C, an increase in cath-
ode {(Up to 50%%) may be
expected,

available be selected with cor-
responding series resistor,
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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16pMAX

H19gmax-

<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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
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1
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0.4f z Wﬂw z ummﬂw E
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Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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
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10. 5MAX,

13.04MAX

1

A I T
T 3 a L
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utline Drawin T 5s -8 ‘ 1 I T
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1 4 | 1
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0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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TIMAX

32MAX
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J I 0.4¢

16pMAX

H19gmax-

<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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)

10. 5MAX,

13.04MAX

1

A I T
T 3 a L
2 "l E E -, 3
ey (IR I
o I- D . :,:LIEJ; VTH g, & ] gl 34
utline Drawin T 5s -8 ‘ 1 I T
g 53_‘ -:LJJ g‘—L—— xﬂ_&_ . 7_‘J‘
1 4 | 1
o, 156 oo 204 |
0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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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(7 Segment)

10. 5MAX,

13.04MAX

1
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utline Drawin T 5s -8 ‘ 1 I T
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0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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GR-111p
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TIMAX

32MAX
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16pMAX

H19gmax-

<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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)

10. 5MAX,

13.04MAX

1

A I T
T 3 a L
2 "l E E -, 3
ey (IR I
o I- D . :,:LIEJ; VTH g, & ] gl 34
utline Drawin T 5s -8 ‘ 1 I T
g 53_‘ -:LJJ g‘—L—— xﬂ_&_ . 7_‘J‘
1 4 | 1
o, 156 oo 204 |
0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120




36p°
™~ f%
O, 534 324 !

32¢ 4
354 __I_ T ; ___T
\ yetNo p=d ?«’:i o
e« RE8EY dasl
N i - N\Jee?) R IAS [
1 | S /
¥ IRl VS
- 12 . .
i Iy
A i l i 124
R 7] 34 .
' 4 : — 7 i 41 Tcﬁcl\m;
—t T H ‘TE - n) _‘“ﬂj"} S
i ] - 7’—":—341‘:
]
TSM-11P TSM-13P TSR-11P TSB-13P
CD 13 CD 28 CD 25, CD 43 CD 24
L & GR211 RS
08 95 \y y /30 \\ } 424
- AN '
o . 3 S N\
5" s\ L;:\\- 7S ? S
‘L >$ S = o1l T—"\,\; 5 -
N \ﬁ%
N -
20.0¢ 27
L—zs.o;&—- 3.2¢ —37 g——
120 45 v
| 52.0— p % T
l 1] | By
T T T1 T Ve
oo ) ele —H i 7S
T Hl 1T 1" 1G] N
—290—1 3§
TSB-14P TSB-12P
CcD11, GR-211 CD12.CD27 . GR-414 GR-311 GR-116D
GR-116P
€D 66 GR-111
CD 66p GR-111p

d DISTRIBUTED BY:

p@” OKAYA ELECTRIC INDUSTRIES CO., LTD.
N’ 1—8—3, SHIBUYA, SHIBUYA-KU, TOKYO 150, JAPAN

CAT.NO ED4907-AA- |



/~ N\
RODAN
\—/

INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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16pMAX

H19gmax-

<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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)

10. 5MAX,

13.04MAX

1
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0.4f z Wﬂw z ummﬂw E
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Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789



|

-111 GR-116D
111P GR-116P MG-17G MG-137 MG-157

=

GR-311

GR-211




REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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
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10. 5MAX,

13.04MAX

1

A I T
T 3 a L
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utline Drawin T 5s -8 ‘ 1 I T
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1 4 | 1
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0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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16pMAX

H19gmax-

<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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)

10. 5MAX,

13.04MAX

1

A I T
T 3 a L
2 "l E E -, 3
ey (IR I
o I- D . :,:LIEJ; VTH g, & ] gl 34
utline Drawin T 5s -8 ‘ 1 I T
g 53_‘ -:LJJ g‘—L—— xﬂ_&_ . 7_‘J‘
1 4 | 1
o, 156 oo 204 |
0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)
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<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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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(7 Segment)

10. 5MAX,

13.04MAX

1

A I T
T 3 a L
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utline Drawin T 5s -8 ‘ 1 I T
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1 4 | 1
o, 156 oo 204 |
0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

180 200 220
20 30 40
82 120 150

180 200 220
24 36 47
68 100 120
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INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 | 22 3 38 [ 15 225 30|15 225 30
3 s Numerical Cathode ik {Ebb=170Vdc, Rp= 10kQ) | (Ebb~200Vdc, Pp=12k02) (Ebb=170Vdc, Pp—33kQ) (Ebb=170Vdc, Rp=10k{) | (Ebb=170Vdc. Rp=10kQ) | (Ebb=200Vdc, Rp=5kQ2) (Ebb=170Vdc. Rp=15kQ2) (Ebb=170Vdc, Rp=10kQ2)| (Ebb=190Vdc,Rk=27k(2) {Ebb = 180Vdc, Rk = 15kQ1 ) (Ebb = 190Vdc, Rp=~20k(}) (Ebb=170Vdc ,Rp=12k02) |
] E Decimal Point  ik{-) 015 03 05 02 04 0.6 ot 0.4 - 0.3 0.5 0.7
5 v (Ebb=190Vdc Rk(-}-180k{2} | (Ebb~180Vde RK(-}=100k(}) (Ebb=170vdc  RK(-)~50k(1)
W Average Each Cathode - - o5 | - - 1] - - 02|~ - o5|- - os5| - ~- 2! - — o4|- - o5|- - 05| - - 05| - — 05| — — o5
W Power Dissipation (w) : ' ’ )
Numerical Cathode Pk _ — _ — —
Decimal Point  Pk(-) L 01 or | - = o
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 ik(+)
- 0.8 1.3 — - 1.0 — - 1.0
™
g R f Ave Cathod
L~ Coneot (mAdoy . hese 1.5 ~ 35 |35 ~ 65|06 ~ 1.2 |15 30 | W5 ~ 35|75 ~ 125 |10 ~ 25 |15 ~ 30 |12 ~ 26 |22 ~ 38 |15 ~ 30 |15 ~ 30
= Numerical Cathode
o Decimal Point 0.15 ~ 0.5 0.2 ~ 0.6 0.2 ~ 0.6 0.3 -~ 0.7
-
S Q:f;‘;;; 1:"}51;“*5;8 (for —65 ~ +70 | —65 ~ +70| —65 ~ +70| —65 ~ +70 | —65 ~ +70 | —65 ~ +70 | —65 ~ +70 [—65 ~ 470 |—65 ~ +70 | —-65 ~ 470 | —65 ~ +70 | —65 ~ +70
@
< ?peruﬂngTAabiené)Temper0~ ~10 ~ +55 | —10 ~ 455/ —10 ~ +55 | —10 ~ +55 | —10 ~ +55| —10 ~ +55 | —10 ~ +55 |—10 ~ +55 |—10 ~ +55 | —10 ~ 455 | —10 ~ +55 | —10 ~ +55
ure [ eg
gg Maximum Viewing Angle(cfgsggx) 160 160 160 160 160 160 160 160 90 10:) 100 100
ge i 75 4 12 13 130 9 10 2.3 7 10
g Weight (g) 25 (INCL. STAND-OFF)
(approx)
2
§§ 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
gk 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 47 68 | Rk27 33 47 | Rk 15 20 | Rp20 24 47 68 | Rk20 24 47 68
f‘:é Decimal Point Series Resistor (KQ ) 180 200 300 100 150 91 110 200 300
g' Pulse Duration (mS)




GR-211

GR-116p

GR-111p

CD66P

7280
)
g A ED
S2
N
TR
re—76MAX —~

b 30gMAX o]

—

~

fe—35—»]
344 1.5

6343
TIMAX

32MAX

rmw——

L.

70

112515
—145MAX

i

0.5MA 1354 MAX

AT A
T 2 g J—) ?([( g
& e N o T8
Eis RS e il
1sg | I o |
= =z
| z 2
04¢ @™ w

J I 0.4¢

16pMAX

H19gmax-

<

K(6)

K(7)

k()4 K(Q]
«(3) @) (@ k(o)
K@\ /m
K(1) 1 A
TSB —12p TSB— 14P TSB— 12P
0~9
- ' 0~9 0~9
0~9 0~9 0~9 0 4 . 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
=250Vde, Rp=S5. Ebb=200Vdc.Rp=12kQ) | (Ebb=215Vdc,Rp=5k2 ! =190vd 1/ Ebb=200vd !/ Ebb=190Vd ! -
( < ke ! < Re=5k) | (duty horeea ) | (duty Vaoraaskn ) | (duty 'y korskn ) | (duty Y Reeuievee)
0.9 4 0.9 3
_ — 5 — — 1 — - 2.5 — - 0.3 - — 045 | — —~  0.45| - — 05
— - 0.1 — — 01 — — 0. — - 01
— - 35 — — 10 — - 18 2.4 ~ 8 n ~ 17 | 3 ~ 8 9 ~ 20
0.4 ~ 2 1 ~ 6 | 0.7 ~ 1.5 1 -~ 6
175 ~ 325 |35 ~ 65 |100 ~ 180 |025 ~ 08 | 05 ~ 19 |03 ~ 081 ~ 2
0.04 ~ 0.2 005 ~ 06 007 ~ 015} 0.1 ~ 0.5
—65 ~ +70 | —65 ~ +70| —65 ~ +70 | —65 ~ +70 —65 ~ +70 | —65 ~ 470 —65 ~ +70
—10 ~ +55 | -—-10 ~ 455 | -10 ~ +55 —10 ~ +55 -1 ~ +55 | —10 ~ 455 | —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)

10. 5MAX,

13.04MAX

1

A I T
T 3 a L
2 "l E E -, 3
ey (IR I
o I- D . :,:LIEJ; VTH g, & ] gl 34
utline Drawin T 5s -8 ‘ 1 I T
g 53_‘ -:LJJ g‘—L—— xﬂ_&_ . 7_‘J‘
1 4 | 1
o, 156 oo 204 |
0.4f z Wﬂw z ummﬂw E
b3 0.4¢
Pin Connections N
A
K(9) + L] .
A
A : ANODE K(f; K(d SCH P Kic)
K : CATHODE <®) Kim|K© K(DP) | K(e) K(DP)
1 C: INTER CONNECTION K(t) K(b) | K(f) i;((hi
NP : NO PIN Ko k() Ko K
NC : NO CONNECTION K@) (a)
Socket
Construction
MIN. ST. MAX, MIN. ST. MAX. | MIN. ST. MAX.
“ Supply Voltage (Vdc) Ebb 180 170 170
g lonization Voltage (Vdc) Ez 160 170 170
=
<< Cathode Current (mAdc) 0.28 035 042 | 035 045 055 | 0.4 06 0.8
(S¢S} Numerical Cathode ik
EE Decimal Point ik(-) 0.14 018 022 | 008 0.10 012 | 0.1 015 0.2
Oa
- 8
wwn
Peak Cathode Current(mAdc)
3 Numerical Cathode ik 1.6 0.6 1.0
Z Decimal Point ik(+)
-— 0.6 0.15 0.3
<
) Range of Average Cathode 02 _ 0.6 0.3 _ 0.6 03 _ 1o
Current (mAdc)
E Numerical Cathode
=) Decimal Point 0.1 ~ 0.4 0.07 ~ 0.15 0.07 ~ 0.3
-
o Ambient Temperature (for
- - +70 ~65 ~ 470 . -
g storage) Ts (deg C) 63 ves r70
< Operating Ambient Tempera- 10—  +60 -10  ~  +60 F10 ~ 160
ture Tc (deg C)
-
§< Maximum Viewing Angle (deg) 120 120 120
EE (approx)
g Weight (g) 3 4 6
= (approx)
<]
Z.,
3z Supply Voltage (Vde) 180 200 250 300 170 190 210 170 190 210
F35 Anode Series Resistor (KQ) 110 160 300 430 62 100 130 62 110 150
§§ Decimal Point Series Resistor (KQ ) 240 330 620 910 240 360 510 270 470 680
E




REFERENCE NUMBER

(7 Segment)

MG-137

Outline Drawing

10. 5MAX,

-31MAX.

[aosmar_

4

30MAX;
36MA

I9MA

35MAX

Pin Connections

t
L)
A K(9) t A A
A ! ANODE G P K@) g K(c)
K : CATHODE K(e) K(0P) | k(e K(0P)
K(e) k()
| C 2 INTER CONNECTION (o) o | il -
NP : NO PIN Kid) k(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
g lonization Voltage (Vdc) Ez 170 180 180
-
<< Cathode Current (mAdc) 1.2mA
(VX3 Numerical Cathode ik " mA 1.75mA
E E Decimal Point  ik(-) 0.4mA 0.5mA 0.6mA
(¢ ]
5 : (duty 4 Ebb=200vde (duty %, Ebb=200vdc (duty Yo Ebb=280kQ
“a 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
Zz Decimal Point ik(+) o ~ 15 0.35 = 1.0 0.35 _ 1.0
s .
q Range of Average Cathode 0.04 ~ 0.6 0.04 ~ 0.6 0.1 -~ 0.6
o Corrent (mAde)
urrent (mAdc
,"_' Nurr_\erilc%l Cathode 0.02 - 0.4 0.02 - 0.4 0.04 - 0.15
3 Decimal Point 50 _ 300 50 _ 500 50 = 500
o} Ambient Temperature (for
2 storage) Ts (deg C) —65 ~  +70 —65 ~ +70 —65 ~  +70
< Operating Ambient Tempera- -10 ~ 160 -10 ~ 460 —10 ~  +55
ture Tc (deg C)
< Maximum Viewing Angle (deg) 120 120 120
2 (opprox)
a Weight (9) 3 4 6
(approx)

TYPICAL OPERATING| MECHANICAL
CONDITIONS

Supply Voltage (Vdc)

Anode Series Resistor (KQ)
Decimal Point Series Resistor (KQ )
Pulse Duration (mS)

190 200 250
36 43 82
90 120 240

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 CK&476 is a cold cathode gas-filled 4KC medium speed bidirectional ring stepping decade
counter tube, This type features direct visual neon glow readout or electrical reodout in the form
of a woltage from any of the cothode leads. HNegligible power dissipafion, short resclution time,
simple low cost circuitry , ond no moving parls make this a very relioble counter device. Some
of the mony uses for this type inciude counting, timing, sampling, frequency dividing coding

matr xing, telemetering, and controlling.

MECHANICAL DATA

ENVELOPE: T-—11 Glass
BASE: Modified Duo—Decal
TERMINAL COMNECTIONS:

Pin 1: Cathode #10 Pin 8: Cathode #3
Pin 2: Cathode ¥9 Pin 9; Cathode #2
Pin 3: Cathode #3 Pin 10: Cathode #1
Pin 4: Cathode #7 Pin 11: Guide 2
Pin 5: Cathode % Pin 12: Guide 1
Pin &: Cathode #5 Pin 13: Anode

Pin 7: Cothode #4
MOUNTING POSITION: Any (Visud Readout From Top Of Tube}
ZERQ POSITION: Cathode #10 (Aligned with Pin Number 121 109y

ELECTRICAL DATA (Note 1)

RATINGS — ABSOLUTE MAXIMUM VALUES

DECADE COUNTER
TYPE

CK6476

o 1.41 Qg™

r’”ﬁ

—

3.800"max

e fe——3302

Total Anade Cutrent 0.50 Me
Yoltage Between Electrodes { Excluding Anode) 140 volts
Supply Veltage ( Anode to Cothode) 350 volts min.
Input Freguency W00 cps
CHARACTERISTICS AND TYPICAL OPERATION «
DC Supply Voltage 425 welts
Anode Resistor 0.82 megohms
Nominal Tube Drop 195 wolts
Cathode Resistor 100 Kohms
Output Voltage [ Across Cathode Resistor) 30 volts
(I bl
[ I
Guide 1 —
) Y
t P
| | 120 - 180 Vv
| | l Medium Speed Tubes 30-40uSec
Guido 2 | : ' Minimum Pulse Widths
|
b (1 120~ 180V
|| '
o
T T
| I L__
™ M |
Min. Min.

Tentative Data

INDUSTRIAL COMPONENTS DIVISION

55 CHAPEL ST.. NEWTON 58, MASS.

171576071

Poge 1 of 3



TYPE CK6476

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 connected and brought out
to another hase pin, The main cathodes may be brought cut 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 c¢an 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 (Xo) 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 pogitive than the main cathodes
the plow 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 te 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 120-180 volts negative. Either method

should cause 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.

INDUSTRIAL. COMPONENTS DIVISION

1157 60/1 55 CHAPEL ST.. NEWTON 58, MASS, Page 2 of 3



TYPE CKé476

DECADE COUNTER
S

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 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 0-4 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 cathede
(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 clrcuit. The order 1in which guide 1 and guide 2
receive the input pulses derermines the direction of rotation of the neon
glow,

470 puf
1L

N -0
820K +d425Y

6802
220K 6476

6951

100 putf 100K

- T Reset

_||l
Iy

O =150v

-0 —=155v

e INDUSTRIAL COMPONENTS DIVISION

CHAPEL ST.. NEWTON 58, MASS,
171576071 55 CH Page 3 of 3



TECHNICAL INFORMATION
DECADE COUNTER

TYPE

gﬂ’u//uf'ﬂ

‘o ;/p#w Leoa
The 6802 is a cold cathode gas—filled 4KC medium speed bi—directional ring stepping decade C K 6 80 2
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 woltage from cathode numbers 0, 5 8, ond 9. Neg-—
ligible power dissipation, short resolution time, simple low cost circvitry, and no moving parts
make this o very reliable 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:

EE
Pin 1 Common Cathodes Pin 5 Guide 2 :E:g
Pin 2 Cathode #5 Pin 6 Cothode #9 ~O
Pin 3 Cuide } Pin 7 Cathode #0 wn
Pin 4 Anode Pin 8 Cathode #3 N !

MOUNTING POSITION: Any { Visual Readout From Top Of Tube )
ZERO POSITION: Cathide #0 ( Aligned With Pin #6 + 10°)

ELECTRICAL DATA (Note 1)

fe——3.200 max ™

RATINGS-ABSOLUTE MAXIMUM VALUES:

Total Anode Current 0.5 Ma
Voltage Between Electrodes ( Exduding Anode ) 140 volts
Supply Voltage ( Anode to Cathode) 350 volts min,
Input Frequency 5000 cps
CHARACTERISTICS AND TYPICAL OPERATION :
DC Supply Vol tage 425 wolts
Anode Resistor 0.82 megohms
Nominal Tube Drop 195 wolts
Cathode Resisfor 100 Kohms
Output Voltage ( Across Cathode Resistor) 30 wlits
I bl
) (. |
Guide 1 | —
|
| 120180V

Medium Speed Tubes 30-40uSec

Guide 2 - Minimum Pulse Widths

|l ) 120180V

| ! '

B

1 I

Lo |

— e L
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. 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 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 +425VY
6802
220K 6476
AN \V\~8—0 Gy
6951
120K
0.1 uf ——— AN N9—O — K‘ ——— K°
g c,

e

H

. [_.l Reset

-0 ~-150v

-0 =-155v

rinted in INDUSTRIAL COMPONENTS DIVISION

U.S.A,

55 CHAPEL ST., NEWTON 58, MASS.
Page 3 of 3
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- T echnical
NNt Tnformation

SERVICE

The CK690% is a cold cathode gas-fiilled 100 KC high speed bi-directional ring stepping decade
counter tube, This type features direct visual neon glow readout on ony of the ten radially spaced
cathodes or electrical ouiput in the form of ¢ voltage frem cathode numbers G, 5, B, and 9. Neg—
ligible power dissipation, shart resclution time, simple low cost circuitry, end 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 1.2 Ma
Yoltage Between Electrodes (Excluding Anode) 140 volts
Supply Yoltage (Anode to Cathode} 400 volts
Input Frequency 100,000 cps

CHARACTERISTICS AND TYPICAL OPERATION :

DC Supply Voltage 450 volts
Anade Resistor 0.27 megohms
MNeminal Tube Drop 235 wolts
Cathode Resistor 24 Kohms
Output Yoltage (Across Cathode Resistor) 15 volts
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CK6909

DECADE COUNTER

MECHANICAL DATA

ENVELOPE ......... T~% Glass
BASE......... Intermediate Shell

Octal B~Pin
MOUNTING POSITION., ..... Any

{Visual Readout from
Top of Tube)

ZERO POSITION, ..... Cothode #0
(Aligned With P&n
#:107)

PHYSICAL DIMENSIONS

L1}
t—— |.16 max—w

4 )

2625 max.

e 2500 mMin, ——

‘3200 moy—————————

TERMINAL CONNECTIONS :

Pin 1 Common Cathodes
Pin 2 Cathode #5

Pin 3 Guide 1

Pin 4 Ancde

Pin 5 Guide 2

Pin 6 Cathode #9

Pin 7 Cathode #

Pin 8 Caothode #

...... L R R I R R N R N R L R R R N N I T

RAYTHEON COMPANY - 55 Chapel Street - Newton 58, Massachusetts

6/15/60 Page 1



CK6909

DECADE COUNTER

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

APPLICATION MOTES
CONSTRUCTION

The Raytheon decade counter tube consists of thirty (30) thin rod shaped cathodes
surrounding a ecircular 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
comnected 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 ping, 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
pina, When a negative input pulse (more negative than the cathode) is applied to
guide 1 the glow is transferred from the initial cathode (K0) 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 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 twe ways, (1) by opening the
negative connection teo 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,

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 XC 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 s.ingle 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 iz 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.

Tigure 2 is that of a typical 0-100 Kc high speed drive circuit. The
ginewave input is fed directly to one side of the 5814 amplifier tube
and hence to the 1lst 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 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
nixes 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
I (O]
Guide 1 Py ) —
S L P RETRY
| 1 ‘
| High Speed Tubes
: { \ 4,353cp.';ienim:me
Guide 2 ) . Pulse Widths
I ! 1 120—180V [measured at half
| | voltage paints)
| : _.l_._n_._._..__.
I 1 I ]
T
[ ' !
- e
2uSec. 2 jSec,
h‘.:?n. .'tfisn.
FIGURE 2
0-30 Kc Typical Drive Circuit: 270K ™
+450 v
(6909, 6910}
In Output
~150v
=158+
* Locate anode resistor within %' of anode pin.
FIGURE 3
0-100 K¢ Typical Drive Circuit: .
270K+ 125Y
525V
50K
{6909,6910)
e
Outputs - - 24 K each
. 100V
7Y
Sine 10V
Peak to
Peak 36K —| Reset
4
|npuf% 75K
* Locate anode resistar within %'’ of anode pin.

anna,
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AN Technical
INEaNICaL Inforrmation

SERVICE

The CK&910 is a cold cathode gas-tfilled 100 KC high speed bidirectional 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. MNegligible power dissipetion, short resclution time,
simple low cost circuitry, and no moving ports make this a very reliable counter device. Some of
the many uses for this type include counting, timing, sampling, freguency dividing, coding, matrix~

ing, telemctering, and contrailing.

ELECTRICAL DATA

RATINGS-ABSGLUTE MAXIMUM VALUES:

Total Anode Current 1.2 Ma
Voltage Between Electrodes (Excluding Anode) 140 volts
Supply Voltege (Anode to Cathode} 400 wolts

Input Frequency 100,000 <ps

CHARACTERISTICS AND TYPICAL OPERATION:

DC Supply Voltage 450 wvelts

Anode Resistor 0.27 megohms

Neminal Tube Drop 235 wvolts
Cathode Resistor 24 Kohms
Qutput Valtage (Across Cathode Resistor) 15 volts

RAYTHEON COMPANY - 55 Chapel Street - Newteon 58, Massachusetts

Aassbbattbeans

L R N N I I R W A .

At ssrr s e

YRR

At saeses

EEEEEY]

LR

CK6910

DECADE COUNTER

------- M N Y N L L L T T T

ENVELOPE:......... T-11 Glass
BASE:. ....... Modified Duo—Decal
MOUNTING POSITION, ....... Any

{ Visual Readout From Top Of Tube)

ZERO POSITION, ... Cathode#10
(Aligned with Pin Number 12:10°)

PHYSICAL DIMENSIONS

0
o= "4'°m_"nu.

AT

TERMINAL CONNECTIONS:
Pin 1 Cathode #¥10 Pin 8 Cathode #3
Pin 2 Caothode #  Pin @ Cathode #2
Pin 3 Cathode # Pin 10Cathode #1
Pin 4 Cathode # Pin 11 Guide 2
Pin 5 Cathode # Pin 12Guide |
Pin & Cathode #5 Pin 13 Anode
Pin 7 Cathode #

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

6/15/60 Page 1



CK6910

DECADE COUNTER

APPLICATION NOTES

CONSTRUCTIGN

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 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-
liahle 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 cathodes and guides except the zero cathode,
or {2) by pulsing the zero cathode 120-1f0 volts negative. Either method

should c~se 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
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 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 delaved 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 Ilncurring 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 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,

Figure 3 is that of a typical 0-100 Kc high speed drive circuit., The
sinewave input is fed directly to one side of the 3814 amplifier tube
and hence to the 1lst 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 270O by the small 10 uuf capacity. This waveform then
mixes with the signal input to provide a resultant sinewave of the
same Tundamental freguency 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
P 1
| | (I
Guide 1 1 f —
Lo 120180 v
vl

! ! High Speed Tubes
1 igh Speed Tu
4 (Sec Minimum

Guide 2 | Pulse Widths
I | | 120~=180Y (measured at haif
| ! | I veltage points)
I
1
iRy
i !
— =
2pSec. 2 (Sec.
Min. in.
FIGURE 2
0-3¢ Kc Typical Drive Circut: 270K *

+450 ¥

(6909. 6910)

s Outpat

* Locate anode resistor within %' of anode pin.

FIGURE 3
0-100 Kc Typical Drive Circuit: 270K * a5y
A—s D25 Y
50K
(6909,6910)
p—
Outputs - - 24 K each
+100V
. T7Y
Sine 10V i ‘
Peak to 10 puuf i
Peak 5814 §56K .1 Reset
> I
lnpuf% 75K |
* Locate anode resister within %' of enode pin.
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@ T echnical CK 7978

»
TECHNICAL Information
INFORMATION .
SERVICE : DECADE COUNTER
E MECHANICAL DATA
:  ENVELOPE........... T-9 Gl
‘The CK7978 is a cold cathode gas-filled 5 KC medium speed bi-directional ring stepping decade : BASE 13 c];ss
counter tube. This type features direct visual neon glow readout or electrical readout in the form : MOUNTINGF’OS!TION """" Am
of ¢ voltage from any of the cathode leads. Megligible power dissipation, short resolution time, T e ny
; - . . . . : {Visval Readout From top
simple low cost citcuitry, and no moving parts moke this a very reliable ¢ounter device. Some of . f Tube)
. . . .. R Ly . . : [+] ube
fhr mu:y -uses fc;r thls; T);:J'e include counting, timing, sampling, frequency dividing, coding, matrixing, ! ZERO POSITION ........ Cathode
telemetering, md controlling. #0 (Aligned with Pin
: Number 8§ £10°)
ELECTRICAL DATA
. PHYSICA M
RATINGS—ABSOLUTE MAXIMUM VALUES: : CAL DIMENSIONS
: "
Total Anode Current Maximum 0.60 Ma -__h|ﬂ.|A6X ——
Total Anede Current Minimum 0.3¢ Ma . / \
Yoltage Between Electrodes {Excluding Anode) 200 valts : 1
Supply Valtage (Anade to Cathode}=Minimum 350 velts z z
Minimum Tronsfer Voltage 35 valts : » E_E
. q =m‘ln
Input Frequency 5000 cps : = M~ ol
. M D
CHARACTERISTICS AND TYPICAL OPERATION: . ™ 2 2
: "
DC Supply Voltage 425 volts o |
Anode Resistor 0.48 megohms : —
Nominal Tube Drop 190 volts .
Guide Bias—Minimum 35 volts - BASING
Cathode Resistor 100 K ohms 8
Qutput Yoltage (Acress Cathode Resistor) 30 volts
Double Pulse Drive Amplitude~Minimum -75 volts
Double Pulse Drive Duration—Minimum 60 (sec.
Double Pulse Drive Overlap 10 isec,
Reset Pulse Width—Minimum 50 isec,
Forced Reset Pulse Amplitude<Minimum -120 volts

TERMINAL CONNECTIONS

Pin 1 Anode

Pin 2 Cathede #5

Pin 3 Cathede #4

Pin 4 Guide #2

Pin 5 Cathode #3
: Pin é Cathode #2
: Pin 7 Cathode #1
: Pin 8 Cathoede #0

Pin 9 Cathode #9
Pin 10 Guide #1

Pin 11 Cathode #8
Pin 12 Cathode #7
Pin 13 Cathode #6
Printed in

...............................................................................................................................
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Bi-directional 10-way Computing
Tube with Intermediate Outputs G?J?A&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 L+ 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 Cc 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

bR OOO
NMUNWSNOO\O=
NOOOSNWO N
oMM
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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
o (]

6\ oo /3

tn

Pin Common cathodes
Cathode “D "

1st Guides

Anode

2nd Guides
Cathode “A"
Cathode “B ™

Cathode “C "

WNOIN bwWhd =

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.

[on |
T

DK-2-1

1.O.
29:5mm
™ e MAY ]
I
8515 5mm
! 335°
[
" 7292 4mm
i 28"
] U 14:75mm
0
|4
 J
AB
P99 ? ?
6t 7|

ISSUE 2



Bi-directional 10-way
Selector Tube G(sc;lggsl)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 +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 kQQ 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.
buse Comnectons piy 1 Cathoda
3 o8
4 w 7
2 ” g
7L T=-_
g :: ; IlllfJ‘lI*I‘
10 1
11 2nd Guides ] (gt
12 1st Guides 1 | A
B.C. Anode
IR -
[BC o -as*
( 1
2lee = J
£
799 Q ? P29

L
|098765432I

DK-11-1 ISSUE 2




Scale-of-ten Counter Tube GCI10D
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) 40V
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 215V 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 on the valve holder.

** The maximum is limited by the repetition rate.

ISSUE 2 DK—4-1




GC10D

(CV5143)

Scale-of-ten Counter Tube
For Single-pulse Operation

Mechanical Data

Mounting position Any.

Alignment

Weight

Escutcheons

Base

Base Connections
(underside view)

For visual indication, the tube is

viewed through the dome of the
bulb.

Cathode “ O ™ is aligned with pin
No. é to an accuracy of + 12°

44 g (nominal),

N.78211 Bakelite or
N.79368 Brass

L.O.

! Pin 1 Common cathodes
2 o o 2 3rd Guides
o o \? 3 1st Guides
O 4 Anode
6\ ° °f3 5 —_—
¢ o é Output cathode
5 4 7 Output 3rd Guide
8 2nd Guides
o .—l:-r75u-|
58 MAX
| &
e 299mm__ |
75°MAY
DK—4-1

ISSUE 2




Scale-of-ten Counter Tube

GC10D

For Single-pulse Operation CV 5143
+475v F25v
—0
0 +10V
%ﬁk +300V20v
220K
5%
5
INPUT
+72v ¥12vy —oOUTPUT
l g —*@mﬂov
o 2
a
100pFT RESET
° LINE
B ©-|5 315V
| LKI122
Input
Drive C1 R1 R2 D1
Duration Amplitude
Random | > 25 uS 145 +50V | -02 pF 1MQ Not Q3/3
pulse —12Vv reqd.
Sine — 65—100 V To suit Not 100kQ | 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

> 129—-105, i.e,, 24 volts
Vs = Striking voltage
Vx = Extinction voltage

N.B. <& Indicates a change from previous data sheets.

ISSUE ~ RG-1-1




GRIDA

(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.
____i?:l'ln-__l
N
Base Connections Pin 1 Cathode 1
(underside view) g " g
N ererecm
6 w6 ;.a;-"“‘.
7 ” 5
8 w o 4 O
9 1) 3
10 w 2
11 —_
12 Anode
4
Ill
s )
®
PQ00Q0900Q¢Q
S rrrrr el
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 v
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
324mp
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 nm
11 Cathode 5 748
12 Anode

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)
[Ty
o~
~
[s]
k¥
\ 1 D
o
-
23
s ra
S > |
& ]
° /
’, b
u -
<
£
b
28 ]o
/[ il
(v}
</
yd o
/ -
: \
™~
} v
by m 4////}r i/// S - o
0 W 0
s K & & § & & & 3
SLT0A
Operating Characteristics
*Registered Trade Mark
@ RG=8-2
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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

Pulse 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 1711V
*Max. guide bias 60V
Max. K, bias —20V
Max. K4 load 100 kQ
Max. guide bias resistance 220 k2
Characteristics
Running voltage at 450 pA 190 V 190 V
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 uS
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




65A

GC10B/L, GC10/4B/L Scale-of-ten Counter

(Cv.6044) (Cv.6100) Specially processed for long life
ot nsp. 19
Test Test Conditions 6" LeanI E | g % | £ 3
<C “wilTtis
GROUP A

Acceptance Tests

a | Insulation To be measured 100% 100 MQ! 1

betweenanyone

electrode and
parallel  com-
bination of all
the others at

170 V.
b | Striking Yoltage A — K, 1009, | Vs 1,3
Vo = 350V
¢ | Scaling Accuracy Vo = 400V 100%, 1,2
Vi = +35V
V, = —40V
T = 60pS
Frequency =
4-0 kefs
d | Running Voltage Vo = 400V 1009, | V.| 184|194 V |1, 4
GROUP B
Life Test
Combined AQL | 1:5] IA
a | Survival running Vp = 500V 5,7
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
Vy = 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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658

Scale-of-ten Counter GC10B/L, GC10/4B/L

Specially processed for long life (CV.6044) (CV.6100)
5 | o Limits - "
Test Test Conditions | = [ /P E | 5 2
O | Level c | X o
< Fle|2]°]%
GROUP C
Electrical Retest 6

Not more than 7
days prior to appli-
cation for Services
final approval

a | Scaling Accuracy Vb = 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

—2v—— % —— -y --
90%~ — =\ — — A
A0y b meees

Fig. 1 Fig. 2

+60QV
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Scale-of-ten Counter
Specially processed for fong life

GG10B/L, GC10/4B/L

(Cv.6044) (CV. 6100)

Mechanical Data
Mounting position

Alignment

Escutcheons

Base

Base Connections
(underside view)

8 1
o o
(RN
o o
° o 3

5 4

6

GC10B,L

Pin 1 Common cathodes

1st_Guides

Anode

2nd Guides

Cathode " O "
= 4

QN A W

GD.I.-E-
GDh2=

3

ISSUE 2

Any
For visual indication
the tube is viewed

through the dome of
the bulb.

Cathode Q" is aligned
with pin 6 to an accur-
acy of + 12°,

N78211 Bakelite, or
N79368 Brass

1.0.

GC10,48B/L
Pin

[--Ba R RV N NPV N

Commeoen cathodes
Cathode " 5

1st Guides

Anode

2nd Guides
Cathode ‘9"
Cathode "0
Cathode “3 "

o
)




65A

Scale-of-ten Counter GC10B/L, GC10/4B/L

Specially processed for long life (CV.6044) (Cv.6100)

Limit Ratings
Rectangular  Sine

Pulse 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 1711V
*Max. guide bias 60V
Max. K, bias —20V
Max. K4 load 100 kQ
Max. guide bias resistance 220 k2
Characteristics
Running voltage at 450 pA 190 V 190 V
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 uS
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

GC10B/L, GC10/4B/L Scale-of-ten Counter

(Cv.6044) (Cv.6100) Specially processed for long life
ot nsp. 19
Test Test Conditions 6" LeanI E | g % | £ 3
<C “wilTtis
GROUP A

Acceptance Tests

a | Insulation To be measured 100% 100 MQ! 1

betweenanyone

electrode and
parallel  com-
bination of all
the others at

170 V.
b | Striking Yoltage A — K, 1009, | Vs 1,3
Vo = 350V
¢ | Scaling Accuracy Vo = 400V 100%, 1,2
Vi = +35V
V, = —40V
T = 60pS
Frequency =
4-0 kefs
d | Running Voltage Vo = 400V 1009, | V.| 184|194 V |1, 4
GROUP B
Life Test
Combined AQL | 1:5] IA
a | Survival running Vp = 500V 5,7
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
Vy = 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 | o Limits - "
Test Test Conditions | = [ /P E | 5 2
O | Level c | X o
< Fle|2]°]%
GROUP C
Electrical Retest 6

Not more than 7
days prior to appli-
cation for Services
final approval

a | Scaling Accuracy Vb = 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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Fig. 1 Fig. 2
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Scale-of-ten Counter
Specially processed for fong life

GG10B/L, GC10/4B/L

(Cv.6044) (CV. 6100)

Mechanical Data
Mounting position

Alignment

Escutcheons

Base

Base Connections
(underside view)

8 1
o o
(RN
o o
° o 3

5 4

6

GC10B,L

Pin 1 Common cathodes

1st_Guides

Anode

2nd Guides

Cathode " O "
= 4

QN A W

GD.I.-E-
GDh2=

3

ISSUE 2

Any
For visual indication
the tube is viewed

through the dome of
the bulb.

Cathode Q" is aligned
with pin 6 to an accur-
acy of + 12°,

N78211 Bakelite, or
N79368 Brass

1.0.

GC10,48B/L
Pin

[--Ba R RV N NPV N

Commeoen cathodes
Cathode " 5

1st Guides

Anode

2nd Guides
Cathode ‘9"
Cathode "0
Cathode “3 "

o
)




DEKADISCHE ZAEHLROEHRE DZ 10

Qﬁhﬁé?

Tyee 07 10

N 2.13.10 D

Ausgabe  -| Blatt
10,53 1

Kaltkathodenzd@hlrohre mit 10 einzeln herausgefiihrten Hauptkathoden, aufgebaut auf
einem Diheptalsockel. Ablesung des Zdhlergebnisses 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
KI\
:
Q
*
&
WUl | o
£13
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 - 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)

860 v

10° v/sek
1 W




Tyee  pz 10

DEKADISCHE ZAFHLROEHRE DZ 10 Nt 2.13.10 D
%E$§ ) Ausgabe Blatt
10.53 2
Typische Betriebsdaten 3
o
R4
\ T} O-I-Vo
Y
w1@1£1*1***1*1*1*1m1) |
5y BZ Ry _V
JzL-O-+b9
fh fk i

i |
i
—
-—
+

Rko  Vero
L T 1 .5

_1
T
———

T H‘_r'

+—_

Speisespannung Vb 300 V
Anodenstrom JA 4 mA
Anodenwiderstand RA 47 KQ
Kathodenwiderstand Ry 3,3 K@ 1)
Ueberbriickungskapazitit CK 0,25 pF 1)
Ausgangsspannuny Va 13 v 3)
Vorspannung der B=-Gruppen Vi 25 V 4)
Spannung des Transferimpulses VJ 50 V
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 Zdhlgeschwindigkeiten unter 1000 Impulsen pro Sekunde sind die Ablesewi-
derstdnder Rgy bis Rgg nur erforderlich; wenn eine elektrische Ablesung des
Zihlresultates 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 fiur 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.

Montaqge: In jeder Lage.
Anwendungsbeispiele: Industrielle Z#hl- und Steuergerite. Frequenzteilung,
Zeitmessung.

Cerberus GmbH. Bad Ragaz
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TYMCZASOWA KARTA KATALOGOWA

ELW 1

DEKADOWA LAMPA LICZACA

pa ELW1 jest dekadowg lampg liczacy przezna-
do pracy w ukladach zliczajgcych z szybkoscig
= imp/sek®).

Wy je: banka — szklana,

cokodl — duodekal,

atoda — tlenkowa podérednio zarzona.
lampy: dowolna.

Pozycje

u specjalnych ukladéw szybkoéé liczenia

*) Przy zast
100000 imp.Jsek.

moie wync

oar S

i,
&y —
g =

Wazystkie wy-
misry w mili-
metrach

PRZEMYSLOWY INSTYTUT ELEKTRONIKI
ZAKLAD DOSWIADCZALNY WARSZAWA, DLUGA &

Przed zastosowaniem opisanego w tej karcie wyrobu nalezy
sprawdzi¢ w Zekladzie Dofwiadczalnym PIE jego dane techniczne
i mozliwoéci dostawy.



FLW1 |

DANE TECHNICZNE ‘.

U, =63V
I, =03 A
‘ C,. = 10,0 pF
tkich pozostaltych C, = 3,0 pF
C,e= 3,8 pF
Cni = 4,8 pF
CII — 'EJB pF
C.. =17 by
DANE TYPOWEGO U PRACY
Napiecie zasilania Uz =300 V
Napiecie siatki pierwszej U,=119+015V
Napigcie siatki drugiej g =300 V

Napiecie piytki odchylajace]j

czynnej 156 + 1,5 V
Napiecie ekranu luminujacego 00 V
Prad katody

Prad siatki drugiej

PRZEMYSLOWY INSTYTUT ELEKTRONIKI
ZAELAD DOBSWIADCZALNY o .. WARSZAWA, DLUGA 44
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ZAKLAD DOSWIADCZALNY

ELW 1

TYPOWY UKLAD PRACY

[ |4

.

R,=68 kQ+ 1Y% kQ 4+ 1%
R,=—68 kQ4 19 33 MQ4 109,
R,=56 k04 19 - kQ 4+ 59
R,=15 kQ4 29 R, MQ + 19
R, —39 kQ 4 109

Uwagi:
Czestotliwogé graniczna podanego
wynosi << 30000 imp/sek. Podane
odniesiono do ziemi. Przy zastosowaniu
Ra; Ry o dokladnosci 1%e napiecie zasila
by¢ niestabilizowane, a dopuszczalne waha
wynosi¢ £ 10%,,

Pojemnos¢ szkodliwa C winna by¢ przez krotki
taz sprowadzona do wartosci minimalnej.

icZgcego
napie¢
Ry;
QOZE

£

PRZEMYSLOWY INSTYTUT ELEKTRONIKI1

WARSZAWA, DEUGA #




ELW 1

kQ 4- 109% C;=10,39 uF 4 209%,
kQ 4+ 29 C; = 0,15 uF 4+ 209,
kQ 4+ 29, C,=6800 pF 4 109%,
294 C, =220 pF 4 109%,
Co= 68 pF 4+ 29%
C, = 680 pF 4+ 5%

R, =0,15 Ci= 68 pF+ 29
Uwaga:
Ci = 6800 pF £ y uklad formujgcy z lampg

ES0CC znajduje
gdy ukiad formujg
miedzy dekadami.

jSciu, Cy = 680 pF + 5%
pa ES0CC znajduje sie .

DANE DOPUSZCZALN

Napiecie zasilania U = max. 400 V

DANE ZAKELOCAJACYCH
NYCH

Dopuszezalne natezenie zakldcajgey
nych w jakimkolwiek kierunku wyn
DANE OSWIETLENIA

W celu uzyskania dobrego odezytu ofwiet
néw luminujgcych lampy ELWI1 powinno
40--400 luxéw.,

PRZEMYSLOWY INSTYTUT ELEKTRONIK

ZAKLAD DOSWIADCZALNY WARSZAWA, DEUGA




ELW 1

T IMPULSOW WEJSCIOWYCH

dodatniego impulsu wchodzgcego na
finna wynosié 13,6 V -+ 15%, a ksztalt
jada¢ podanemu na rysunku.

PRZEMYSLOWY INSTYTUT ELEKTRONIKI

ZAEKEAD DOSWIADCZALNY WARSZAWA, DLUGA ¥

e —— 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 v
Shield voltage applied through 50 k Q) ... ... 150 v
Trigger Bias (for V, up to 325 V) ... ... 0to165 N
Trigger Bias (for V4 up to 360 V) ... ... 60to 165 A
11 Trigger breakdown potential on application of a 25 micro-
second square pulse based on maximum bias ... . 12to0 26 v
*De-ionisation Time (max.) ... e ... 30 i sec
t+Transfer Time (nom.) ... 05 u sec

DIRECT INTERELECTRODE CAPACITANCES

Trigger to cathode ... ... 3.0 pF
Trigger to all other electrodes ... 5.0 pF

PRIMING GAP CHARACTERISTICS

Priming gap current ... . 0.2t005 mA
Anode feed resistance ... ... 3% k€2
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 @
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* 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.

1+ 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.

11 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.

B 2 .‘( TYPE GI0/241E

AN J* UNIDIRECTIONAL

= ' | COLD-CATHODE " \@pmt
li&ﬁﬁ GAS-FILLED " et
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 A%
Anode-cathode maintaining voltage (approx.) ... 180 \'
Cathode current . 37 mA

A special socket has been designed for use with this valve (McMurdo type X12E).

continued overleaf

VALVES PAGE 217




Gl0/ 14l

Glso IID TYPICAL OPERATING CONDITIONS
(For pulse repetition frequencies up to 5 ke/s.)
H.T. supply voltage (stabilised) ... 315t0345 V
Transfer electrode bias (nominal} ... N £ v
Shield bias (nominal) ... .. 90 \'
Anode load . 24 £29% k Q)
Cathode load ... . e 15 1+ 5% kQ
Cathode load capaCItor ... 0.005+ 209% uF
Transfer pulse amplitude . 120 + 15 \'
(Measured at the input capacrtor with G10/241 E in cireuit. )
Transfer pulse width ... . . .. 16 44 us
Cathode pulse output (min.) e .. 40 A

For full technical details for this valve, apply Standard Telephones & Cables Ltd,,
Special Valve Sales, Connaught House, Aldwych, London, W.C.2.
QCTAL

2374 MAX
MAX.
WITH

HETAL :—ﬁmﬁ—_ TYPE GI150/2D
L A COLD CATHODE
1 %6 ) GAS-FILLED

MAX

SMALL
WAFER

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 v
Maximum control gap breakdown volitage ... .. 80 \
Nominal control gap maintaining voltage | At 20 mA ... 60 v
Cathode
Maximum control gap maintaining voltage}Current ... 10 A
Minimum main gap breakdown voltage ... ... 150 A
Minimum main gap maintaining voltage | At20mA ... 60 \'
Cathode
Maximum main gap maintaining voltage Current e 17 A
Recommended value of operating current for relay opera-
tion ... 20 mA
Recommended value of operatlng ‘current for counter
applications ... vee 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 Gcwlz 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 35V

Characteristics
Running voltage at 350 pA 190 V approx.

Recommended Operating Conditions

*Anode current 350 pA £ 10%
**Guide bias +18 YV
Bias on output cathode resistor —20V
Forced resetting pulse —120V
Double pulse drive—amplitude —80V +10V
Double pulse drive—durations 300 uS
Integrated pulse drive—amplitude —145V L 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

NOoOnh 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 2§ .
1st Guides oo 4 to
Common cathodes 6D2 i.o
2nd Guides g
Cathode 0 9 O
Cathode 9

Anode 3 &5

Sdmm MAX.
226"

475w MAX
1:870*

——}=i=
(::‘;-h

MN-2-1

ENGLAND
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Bi-directional 10-way Computing
Tube with Intermediate Outputs G?J?A&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 L+ 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 Cc 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

bR OOO
NMUNWSNOO\O=
NOOOSNWO N
oMM

ISSUE 2 DK-2~1




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
o (]

6\ oo /3

tn

Pin Common cathodes
Cathode “D "

1st Guides

Anode

2nd Guides
Cathode “A"
Cathode “B ™

Cathode “C "

WNOIN bwWhd =

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.

[on |
T

DK-2-1

1.O.
29:5mm
™ e MAY ]
I
8515 5mm
! 335°
[
" 7292 4mm
i 28"
] U 14:75mm
0
|4
 J
AB
P99 ? ?
6t 7|

ISSUE 2



65A

Scale-of-ten Counter GC10B/L, GC10/4B/L

Specially processed for long life (CV.6044) (Cv.6100)

Limit Ratings
Rectangular  Sine

Pulse 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 1711V
*Max. guide bias 60V
Max. K, bias —20V
Max. K4 load 100 kQ
Max. guide bias resistance 220 k2
Characteristics
Running voltage at 450 pA 190 V 190 V
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 uS
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




65A

GC10B/L, GC10/4B/L Scale-of-ten Counter

(Cv.6044) (Cv.6100) Specially processed for long life
ot nsp. 19
Test Test Conditions 6" LeanI E | g % | £ 3
<C “wilTtis
GROUP A

Acceptance Tests

a | Insulation To be measured 100% 100 MQ! 1

betweenanyone

electrode and
parallel  com-
bination of all
the others at

170 V.
b | Striking Yoltage A — K, 1009, | Vs 1,3
Vo = 350V
¢ | Scaling Accuracy Vo = 400V 100%, 1,2
Vi = +35V
V, = —40V
T = 60pS
Frequency =
4-0 kefs
d | Running Voltage Vo = 400V 1009, | V.| 184|194 V |1, 4
GROUP B
Life Test
Combined AQL | 1:5] IA
a | Survival running Vp = 500V 5,7
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
Vy = 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 | o Limits - "
Test Test Conditions | = [ /P E | 5 2
O | Level c | X o
< Fle|2]°]%
GROUP C
Electrical Retest 6

Not more than 7
days prior to appli-
cation for Services
final approval

a | Scaling Accuracy Vb = 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

FNGLAND




GC10B/L, GC10/4B L Scale-of-ten Counter

(CV.6044) (CV.6100) Specially processed for long life

—2v—— % —— -y --
90%~ — =\ — — A
A0y b meees

Fig. 1 Fig. 2

+60QV

&)

ENGLAND
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Scale-of-ten Counter
Specially processed for fong life

GG10B/L, GC10/4B/L

(Cv.6044) (CV. 6100)

Mechanical Data
Mounting position

Alignment

Escutcheons

Base

Base Connections
(underside view)

8 1
o o
(RN
o o
° o 3

5 4

6

GC10B,L

Pin 1 Common cathodes

1st_Guides

Anode

2nd Guides

Cathode " O "
= 4

QN A W

GD.I.-E-
GDh2=

3

ISSUE 2

Any
For visual indication
the tube is viewed

through the dome of
the bulb.

Cathode Q" is aligned
with pin 6 to an accur-
acy of + 12°,

N78211 Bakelite, or
N79368 Brass

1.0.

GC10,48B/L
Pin

[--Ba R RV N NPV N

Commeoen cathodes
Cathode " 5

1st Guides

Anode

2nd Guides
Cathode ‘9"
Cathode "0
Cathode “3 "

o
)




65A

Scale-of-ten Counter GC10B/L, GC10/4B/L

Specially processed for long life (CV.6044) (Cv.6100)

Limit Ratings
Rectangular  Sine

Pulse 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 1711V
*Max. guide bias 60V
Max. K, bias —20V
Max. K4 load 100 kQ
Max. guide bias resistance 220 k2
Characteristics
Running voltage at 450 pA 190 V 190 V
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 uS
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




65A

GC10B/L, GC10/4B/L Scale-of-ten Counter

(Cv.6044) (Cv.6100) Specially processed for long life
ot nsp. 19
Test Test Conditions 6" LeanI E | g % | £ 3
<C “wilTtis
GROUP A

Acceptance Tests

a | Insulation To be measured 100% 100 MQ! 1

betweenanyone

electrode and
parallel  com-
bination of all
the others at

170 V.
b | Striking Yoltage A — K, 1009, | Vs 1,3
Vo = 350V
¢ | Scaling Accuracy Vo = 400V 100%, 1,2
Vi = +35V
V, = —40V
T = 60pS
Frequency =
4-0 kefs
d | Running Voltage Vo = 400V 1009, | V.| 184|194 V |1, 4
GROUP B
Life Test
Combined AQL | 1:5] IA
a | Survival running Vp = 500V 5,7
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
Vy = 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 | o Limits - "
Test Test Conditions | = [ /P E | 5 2
O | Level c | X o
< Fle|2]°]%
GROUP C
Electrical Retest 6

Not more than 7
days prior to appli-
cation for Services
final approval

a | Scaling Accuracy Vb = 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

—2v—— % —— -y --
90%~ — =\ — — A
A0y b meees

Fig. 1 Fig. 2

+60QV
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Scale-of-ten Counter
Specially processed for fong life

GG10B/L, GC10/4B/L

(Cv.6044) (CV. 6100)

Mechanical Data
Mounting position

Alignment

Escutcheons

Base

Base Connections
(underside view)

8 1
o o
(RN
o o
° o 3

5 4

6

GC10B,L

Pin 1 Common cathodes

1st_Guides

Anode

2nd Guides

Cathode " O "
= 4

QN A W

GD.I.-E-
GDh2=

3

ISSUE 2

Any
For visual indication
the tube is viewed

through the dome of
the bulb.

Cathode Q" is aligned
with pin 6 to an accur-
acy of + 12°,

N78211 Bakelite, or
N79368 Brass

1.0.

GC10,48B/L
Pin

[--Ba R RV N NPV N

Commeoen cathodes
Cathode " 5

1st Guides

Anode

2nd Guides
Cathode ‘9"
Cathode "0
Cathode “3 "

o
)




Scale-of-ten Counter Tube GCI10D
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) 40V
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 215V 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 on the valve holder.

** The maximum is limited by the repetition rate.

ISSUE 2 DK—4-1




GC10D

(CV5143)

Scale-of-ten Counter Tube
For Single-pulse Operation

Mechanical Data

Mounting position Any.

Alignment

Weight

Escutcheons

Base

Base Connections
(underside view)

For visual indication, the tube is

viewed through the dome of the
bulb.

Cathode “ O ™ is aligned with pin
No. é to an accuracy of + 12°

44 g (nominal),

N.78211 Bakelite or
N.79368 Brass

L.O.

! Pin 1 Common cathodes
2 o o 2 3rd Guides
o o \? 3 1st Guides
O 4 Anode
6\ ° °f3 5 —_—
¢ o é Output cathode
5 4 7 Output 3rd Guide
8 2nd Guides
o .—l:-r75u-|
58 MAX
| &
e 299mm__ |
75°MAY
DK—4-1

ISSUE 2




Scale-of-ten Counter Tube

GC10D

For Single-pulse Operation CV 5143
+475v F25v
—0
0 +10V
%ﬁk +300V20v
220K
5%
5
INPUT
+72v ¥12vy —oOUTPUT
l g —*@mﬂov
o 2
a
100pFT RESET
° LINE
B ©-|5 315V
| LKI122
Input
Drive C1 R1 R2 D1
Duration Amplitude
Random | > 25 uS 145 +50V | -02 pF 1MQ Not Q3/3
pulse —12Vv reqd.
Sine — 65—100 V To suit Not 100kQ | Not
wave r.m.s. lowest reqd. reqd.
frequency
Sine-wave or random-pulse drive for GC10D
DK-4-2

ISSUE 2




69

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

»
0
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

VWS- OO
VLT OO ==
-t
NOOOOMMUNN
b
COONLLOWO

ISSUE 2 DK-3-1
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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)
29 5mm
8 I ™ 118 "MAX

e\ N
HON |

6\ oo /3

L94]

4 335
Pin Common cathodes
Cathode ** C”
1st Guides
" Anode
2nd Guides J
Cathode “ A" -
Cathode “B [L Um R
Cathode “D t

O~ UNA W=

o |w
o)
O
-0
-0
O
Yol |—
| O
0o
O
Lo
ZL-o»
A ooe
N/

2
DK-3-1 ISSUE 2
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TENTATIVE DATA SHEET

Bi-directional 10-way Counter/Selector GCA10G
Dekatron with Auxiliary Anodes GSA
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 Y 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 kQ2
Forced resetting pulse amplitude —100 V nom.
Forced resetting pulse duration 50 uS 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 pS 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.
60mm. 2.133Tm

2362 | MAX

Commoned Cathode 1-9 o
Cathode 0 ‘

Routing Guide 2
Routing Guide 1
Auxiliary Anode 1 .
Auxiliary Anode 0 <+ zﬁlgpm‘—-b
Auxiliary Anode 9

Auxiliary Anode 8 MAX
Auxiliary Anode 7

Auxiliary Anode 6

Auxiliary ﬁnoge i 28 14 12 1O 8 b
Auxiliary Anode

Auxiliary Anode 3 LB gy
Auxiliary Anode 2

Do not connect 17
Guide 2

Guide 1 lE

Main Anode

Pin

Lo~ AW =

o 4
o

[ G e . S G G N U Y
WL A WN =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 PRouting 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

<475y 2sv

< 4:
1. IM 4 68K
p p
GRIOH/K
.
390K i=1=220l( 1:220'( ( 9 J
3 QUG bt U R
1,«, <
1. GSAIOG/GCAIOG
Gilo— o 77T I
ol
G2 5829690930 °
NBEERER
: - QU TPUT
33K 3-3k€€3 3K
"""" $S5
b3 4
—oRESET
f0A202
& - 1 oQV

Fig. 1 Dekatron with Digitron Readout.

o
475viasy
100K

390k $ 33K
p
p

-

W

L * ]

b3

A
vy VYy

GSAIOG /
GCAIOG

° "7 Y - ol @

G jo—¢ o

G20 9909090090
IEEEEER]

e —()
$3.3K OUTPUT
p

revwy .

} 3.3k $
<
4

AR
v
¥
1
|
1
|
|
|
'

p

0
fOA202 RESET
* ¢ -0V

& p Y

Fig. 2 Dekatron without Digitron Readout.

DK-10-3




TENTATIVE DATA SHEET

GCA10G Bi-directional 10-way Counter/Selector
GSA10G Dekatron with Auxiliary Anodes
and Routing Guides

UNDER REVISION

1
! cO2uF
120V L_‘: IS o—4} -G
120V o—{l—+ -0G 2
# 1533:(‘:33'(
p p
$0tsvo . .
f mox:I0k.pps. 2x0A202
Fig. 3 Paired Pulse Drive.
—0 475V
i: 5-6M
100* Ioss ‘ﬁ:j‘_
150 tiov]_| Sk THBOOPF
< ——oGH
-G 2
470 |
OA 202 L ifa:n
4
602 5Vom——e

§ max « Skpps. 0A202

Fig. 4 Single Pulse Drive.
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CH™ ENGINEERING BULLETIN

ELECTRONIC COMPONENTS

N.U.

INDITRON

TYPE GI-10

The function of this tube is to portray the digits 0--9, one
atatime, in any selected order as controlled by an external
switching circuit.

The selected numeral form appears as a brilliant, sharp cathode
glow In the characteristic orange-red color of Neon gas dis-
charges. The numéral forms are arranged in a stack on planes
approximately 0.050 in. apart in order from | to O starting

at the bottom. Ten input leads are used; one for each numer-
al. A system of shared parallel load resistors is required.

BASING

Any standard 9-pin miniature socket containing a center shield
may be used, such as Amphenol 59-409. Pin No.10 makes contact
to this center shield which is used as the socket connecting
terminal.

The socket is oriented with respect to viewing position so
that line A——A' intersecting the centers of pins No.l and
9 is horizontal., This orients the numerals in the correct
vertical position.

PHYSICAL CHARACTERISTICS

A: Overall Height..... 2.05 20.05 in.

B: Bulb Heightisssssss 1,50 20,05 in.

C: Tubulation Height.. 0.75 #0.05 in.

D: Pin Lengthiceese... (0E293002 in.

E: Center Pin Length,. 0.56 0,02 in,

F: Bulb Dismeter...... 0.820 0,02 in, &
G: Tubulation Length.. .175 0,03 in. " :

ELECTRICAL CHARACTERISTICS

The ignition and operating voltages vary somewhat from digit
to digit in the tube and depend somewhat on both the immedi-
ate and long-term operating history, however, the character-
istics remain quite constant under all conditions.

The following curves depict typieal operating characteristics.
Specific values in other.tubes may vary by a factor of #10-15
percent.

200 - —l.4
190! ,’F T
curve 2/ | s alk ! GURRENT
18 7 T — \\ f 1O TN WAL
I - s .8
VOLTS / s
160 oy .6
150 }
140 .
\\\N,//"%HH
B——3 & &« 5 6 7 & oD
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.
sre those used with satisfactory results in this laboratory but are not necessarily
optimized., The applied DC voltage for best operation is not critical and ranges from

160 - 190 yolts.

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
number, the "0" or "B" is just covered with glow.

ISSUED MAY 19854

The resistor values

NATIONAL UNION ELECTRIC CORPORATION

RESEARCH DIVISION:

350 SCOTLAND ROAD, -

ORANGE, N. J.



Ziffernanzeigerdhre
Nodistron
Gasgefiillte Kaltkatodenrdhre

GN 1

- Vorlaufig -

ks a= I
|

Gewicht ca. 57 g
i) 2)

1. Betriebswerte

a) fiir Gleichspannung

Anodenspannung U a 200 250 300 v

Anodenwiderstand R a 18 33 47 k2

Katoden strom 1k 3,5 3,5 3,5 mA
b) fiir Halbwellen- Wechselspannung

Anodenspannung Ua 220 240 300 vV

Anodenwiderstand R a 8,2 10 22 kf}

Katodenstrom 1k 3 3 3 mA
c) fiir Wechselspannung

Anodenspannung Ua 220 2440 300 v

Anodenwiderstand Ra 27 33 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.
2
) 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 u .
Bmin
Maximaler Anodenstrom 1
amax
Minimaler Anodenstrom I .
amin
Minimale L&schspannung u_ .
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 verfighare 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, daf sie

6.12.1861




- Vorldufiges Datenblatt
- GN 1
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Ziffernanzeigerdhre

Nodigtron G N 2

Gasggefiilite Kaltkatodenrihre - Vorliufig -

TN

-
by

Gewicht ca. 60 g

1. Betriebswerte 1

2.

bt
-~

a) fiir 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 A%
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
Streuung 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




- Vorliufiges Datenblatt - GN 2
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Zifférnanzeigerc‘ihre G N 3

gasgefiillte Kaltkatodenrdhre

vorlaufig
ke ks
ke Ky,
kg k3
kg k2
ko kq
Gewicht ca. 1l g
1.  Betriebswerte fiir Gleichspannung
Anodenbetriebsspannung U 170 250 300 4
Anodenwiderstand R>® 15 56 82 k0
Katodenstrom I 2 2 9 mA
2.  QGrenzwerte
Minimale Speisespannung U . 170 v
Minimale Léschspannung UBm_ln 100 v
Maximaler Katodenspitzenstrom Iifsfgglax 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 abgeschaliet oder auf ein Potential gelegt werden, dal}
gie nicht als Anoden gegeniliber 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

eingefirbt.

Ziffernanzeigershre G N 4
Gasgefiilite Kaltkatodenrdhre
- Vorliufig -
ks ks
ke kg
kg k3
kg k2
ko ky
Gewicht ca. 10 g
1. Betriebhawerte fiir Gleichspannungl)
Anodenbetriebsspannung Upg, 170 250 300 v
Anodenwiderstand R, 15 56 82 k)
Katodenstrom I 2 2 2 mA
2. Grenzwerte

Minimale Speisespannung UBmin 170 Vv
Minimale Léschspannung Uemin 100 A%
Maximaler Katodenspitzenstrom Ipgpmax 4 mA
Mittlerer Katodenstrom I 3 mA
Minimaler Katodenstrom fiir
volle Ausleuchtung I 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 Rohre 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 Rdhre darf nicht ochne Anodenwiderstand betrieben werden.

22.2.1964




G N 4 - Vorlaufiges Datenblatt -
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Ziffernanzeigerthre

GN5S
GN5SA

- Vorliaufig -

k5 5 8
k, .
kq 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 hdchste 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, dafl
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 R ER W EN G m SN R S ER GE W NN SR SN R ER MR M SR MR e e e e A P BT B B EE W ER M e S A SN SR SR SR R R e AR EE A M SR ER 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 Erhhung 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



- Vorliufiges Datenblatt - GNSISA
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Ziffernanzeigerthre

GN5S
GN5SA

- Vorliaufig -

k5 5 8
k, .
kq 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 hdchste 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, dafl
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 R ER W EN G m SN R S ER GE W NN SR SN R ER MR M SR MR e e e e A P BT B B EE W ER M e S A SN SR SR SR R R e AR EE A M SR ER 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 Erhhung 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



- Vorliufiges Datenblatt - GNSISA
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Ziffernanzeigerohre G N 6
Gasgefiillte Kaltkatodenréhre

- Vorlaufig -

Abmessungen
siehe Blatt 2

Gewicht ca, 8 g
1. Betriebswerte fir Gleichspannungl)
Anodenbetriebsspannung Ug, 200 300 400 v
Anodenwiderstand R, 33 100 150 kQ
Katodensirom I 1,7 1,6 1,7 mA
2. Grenzwerte
Minimale Speisespannung UBmin 200 \'A
Minimale Loéschspannung Uemin 115 v
Mittlerer Katodenstrom L 2,5 mA
Minimaler Katodenstrom
fiir volle Ausleuchtung Temin 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,

M A e e e R N AR R A e e o e e e e M AR EE AN NN NN WP R ST AR SR AR BN AR S e SR A e e e e e e e U b B Al e A

1) Die R6hre darf nicht ohne Anodenwiderstand betriebhen werden.

28.3.1964
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- 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

> 129—-105, i.e,, 24 volts
Vs = Striking voltage
Vx = Extinction voltage

N.B. <& Indicates a change from previous data sheets.

ISSUE ~ RG-1-1




GRIDA

(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.
____i?:l'ln-__l
N
Base Connections Pin 1 Cathode 1
(underside view) g " g
N ererecm
6 w6 ;.a;-"“‘.
7 ” 5
8 w o 4 O
9 1) 3
10 w 2
11 —_
12 Anode
4
Ill
s )
®
PQ00Q0900Q¢Q
S rrrrr el
2 1 0 9 8 7 & 5 4 13
RG-1-1 ISSUE 2




MAINTENANCE TYPE ONLY

*DIGITRON—10 Digit Side-Viewing
Cold-Cathode Numerical Register Tube

GR10G

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 sequentially 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
L T
MN-10-1

ISSUE 6



GR10G

MAINTENANCE TYPE ONLY

DIGITRON-10 Digit Side-Viewing
Cold-Cathode Numerical Register Tube

Mechanical Data

Mounting position
Base
Socket

Pin

Note—Al|l other pins are to
be left unconnected.

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

=/

1

[— [rap—_—

MN-10-1

78/72

mm L]
307172835

205/21
| HBITHOBS"

DIA.

ISSUE §
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MAINTENANCE TYPE ONLY

*DIGITRON— 10 Digit Side-Viewing
Cold-Cathode Numerical Register Tube

GR10G

. Olss
= %2
\ x & i
\ > & — O
T
?/ / ©
= r~
3 \
O Lo o
o \ zZ
/AR
O — <
/ / \ £
/ \ <
N L
78/
/ o~
/ _
Y
O/ Y @) 7e) '®) 7o) ®) 7e) o
O ~ £ & O = &9 =& &
M o~ =
%
¢
>
Operating Characteristics
*Registered Trade Mark
S S
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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 150V
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

L
ISSUE 3 MN-11-1




MAINTENANCE TYPE ONLY

GR10OH *DIGITRON-10 Digit End-Viewing
Cold-Cathode Numerical Register Tube

Mechanical Data

Mounting position Any
Base B17A
Socket B17A
(ondride iew o T
MAX.DIA,

CENTRE LINE OF CHARACTERS

33mm
1-299
MAX.

o

»

1 Cathode 3
2 Cathode 9 12mm
4 Cathode 0 477
5 Cathode7
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.

19mm
748°
4

=

T
MN-11-1 " ISSUE 3
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MAINTENANCE TYPE ONLY

*DIGITRON — 10 Digit End-Viewing
Cold-Cathode Numerical Register Tube

GR10H

o
o
hs
<
I
O "
o o
Z L \Lxe
o
i
<
~NE
a
>
/ Zu
v ZDD:
® S 3
// ¥
Q Q Q 0 Q©
O 2 QO o © o)
28] o~ l:l -
Q
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(} 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
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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
_ 16-86mm
Base Connections 664’
funderside view) F-I:'I_A)_(——

-—---_-;--i/’

78/72mm
307/ 2835

[}

Cathode
Cathode
Cathode
Anode

Cathode
Cathode
Cathode
Cathode
Cathode
Cathode
Cathode

[+ )

Pin

=

295/ 2Tmm
| HBITHO63' |
DIA

e fd ek s
LI DD W I D U
“1 OO oW

Note: All other pins are
to be left unconnected.

RG~T7-1 ISSUE 2




TENTATIVE DATA SHEET

*DIGITRON -Long Life 10 Digit Side-Viewing
Cold-Cathode Numerical Register Tube

GR10d

300

|
S / g_‘
& \ | n
HHP
7N
|
: )
Y I
e 2 & 8 & 8 & 8

S1N0A

Operating Characteristics

* Registered Trade Mark
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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 v
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
324mp
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 nm
11 Cathode 5 748
12 Anode

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)
[Ty
o~
~
[s]
k¥
\ 1 D
o
-
23
s ra
S > |
& ]
° /
’, b
u -
<
£
b
28 ]o
/[ il
(v}
</
yd o
/ -
: \
™~
} v
by m 4////}r i/// S - o
0 W 0
s K & & § & & & 3
SLT0A
Operating Characteristics
*Registered Trade Mark
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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
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TENTATIVE DATA SHEET 139

*DIGITRON-Long Life 10 Digit End-Viewing GR1OM
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

2
i gz:ro)ggg The dome of the tube
5
6
7

Cathode 8 is filter coated

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
‘bIO”

RG-11-1



139K

TENTATIVE DATA SHEET

*DIGITRON—Long Life 10 Digit End-Viewing

Cold-Cathode Numerical Register Tube

GR10M

=
(-]

i

DC. SUPPLY
VOLTAGE
B
VOLTAGE
Y
-0

Typical Circuit for D.C. Operation

Ra

X

BIAS
VOLIACE

AMAA 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

- Vi (VOLTS)
200"

60

O
o~
IS
>
ORN
(o'
S 2 -Q
-Q
S
M <
— £ T T T
— O A @, A

Sum of the Total Probe Current to all Non-llluminating Cathodes
Plotted against Cathode Bias Voltage.

*Registered Trade Mark
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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;8688 hours can be
expected. 2000

D.C. operation
Anode supply voltage — Ra = 18kQ 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 8-423'1511
(underside view) b:f’!,g)(
4
— 2
| v | 48/42mm
2N [redotiess
ol
Lead 1 Cathode 1 "
2 Cathode 2 Y———memr 1
i gatnodeB 38mm
athode 4 »
i -496
: Coihose s [Nl
7  Omitted
Lead 8 Cathode 6 19/17mm|
9 Omitted 74871669
10 Cathode 7 DIA.
112 Cathode 8
Cathode 9
13 Cathode 0 *BOV
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 (1"} from ?
the glass seal. =

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

@]

CRIOW
5
m /A

4

1
|
N
MAX

3

2

P
CURRENT CURRENT

N
|8k \\
1
—
MIN

N
Wk

275
SO\
225
175

|25

0@

15

VOLTSzO

Operating Characteristics
*Registered Trade Mark
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/~ N\
RODAN
\—/

INDICATOR TUBE

+—x =+ 1234567890 KC KV KQ1234567890 % C P

567890 % CPH + —x = 1234567890 KC KV KQ 123.
KC KV KQ1234567890 % CPH +-—x=-123456789!

+—x+ 1234567890 KC KV KQ1234567890 ¢ C Pl
567890 % C PH + — x = 1234567890 KC KV KQ 123
KC KV KQ 1234567890 % C PH + —x = 123456789
+— X+ 1234567890 KC KV KQ1234567890 % CP
567890 % CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 % CPH + — x = 123456789
+ —x + 1234567890 KCKV KQ1234567890 % C P
56/890 % CPH + —x = 1234567890 KC KV KQ 127
KC KV KQ1234567890 % CPH +—x+ 123456789
+—x+ 1234567890 KC KV KQ1234567890 % C P
567890 % C PH +—x = 1234567890 KC KV KQ 123
KC KV KQ1234567890 % CPH + —x + 123456789
+—x= 1234567890 KC KV KQ1234567890 % C P

567890 2% CPH + — x = 1234567890 KC KV KQ123
KC KV KQ1234567890 2% CPH +—x = 123456789
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REFERENCE NUMBER

CD12

CD25

CD43

GR-110

GR-116D

GR-111

CD66

[=—22MAX—=1

o - 20.5MAX = 105 6MAX 1356MAX FigemAx-
_ GT & j 16 4MAX,
o) 8 2 .- 3
a { 2 = z 3
17 S 23 T ¥ Ié
R . = J ‘L 1 b I = ? L ;E
Outline Drawing 0gMAx— z 4 GOE 41 S
B [ < 13 i 1 8
1] i L Ty E 1 i
1 5 & 2 T ' A { 5 t
i 8 ! i3 : | ez z
| 8 8 g 3 : g 2
_ T £ | 1 g
165¢MAXJ . !
L——32¢MAX——{ ) i
Pin Connections
oLy DK
A : ANODE 3
K : CATHODE (Driy K
9 QK (2)
1 C: INTER CONNECTION 0. % K(2)
NP : NO PIN o K A
NC : NO CONNECTION
Socket TSB —14P TSB—12P TSM—11P TSB—13P TSR—11P TSB—12pP TSM —13P TSR—11P
0~9
9 0~9 9 0~9 Decimal Point ~9 0~9
Construction 0~9 0~9 0~9 0~9 ° 0~ 0~9 Decimal Point Lot -Right Decimal Point Decimal Point
MIN. ST. MAX.I 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 (Vdc) Ebb 170 — - 200 - - 170 - - 170 — — 170 - - 200 - - 170 - — 170 - — 170 - - 175 - - 170 - - 170 - —
g lonization Voltage (Vde) Ez — — 170 - - 170 —_ —_ 170 — - 170 — - 170 — — 170 — — 170 - - 170 — - 170 - — 170 - - 170 — — 170
25 Cathode Current (mAdc) 1.5 25 35 135 50 65106 09 12 |15 225 30 |15 25 35|75 10 125 (1.0 18 25 |15 225 30 |1.2 1.9 26 |<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>