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BEAM SWITCHING TUBE v

engineering data report

6703

- [
Magnetron Beam Switching Tube (80-301) oo
e
HIGH VACUUM, TEN OUTPUT P
-
-
v
m i
ELECTRICAL o) =
Heater, Voltage . ... ... ............ 6.3 £10% v 8 L)
AC or DC —~ e
Current at 6.30V . ... ........ 0.3 A.x10% 0O e—
A smﬁ‘n"n'fr—-\ e orstys o z
MECHANICAL, See Figure 1 e w o
Y S —
Overall length {Including Cap}. ... ... ... 3.155 +,335, -.000 I Rt o — =y
Seated height (Includmg Cap) v e v vna e 3.074 £ .159" oy N —
Diameter. ..o covrorasas e 2.250 +.010, -,000 ' P ue o
Shield length, with protectlve CAP < v vv s 2.672 max. ! E | ! ™
Shield length, without protective caps. .. .. 2.562 +.010 i R
Envelope connections . ... .... ¢ ee-... seefigure 2 | Tkt oon
Socket, 26 pin (SK-100) . ... ... .. .. + .. see figure 3 [
Weight, total .. ., ... i i 16 oz. max. hetd
Mounting Position. . . .. -+ v 0 40. . Any (see note 7) Figure 1
. QOutline Drawin
INTERELECTRODE CAPACITANCES  (typical) 8
Any spade to all other elements
%mcludmf heater) . . . ... oo L 4 uuf
Any target to all other elemems
{including heater) . b e h e s e 4 wuf
Odd grids (5) to all other elements
{including heater) . . . . ... .. .0, 10 uuf
Even grids (5) to all other elements
{including heater) . . .. .. ve e es 10 uuf
Cathode to all other elements
{including heater) . . . v v e v o v v v + 6 uuf
MAXIMUM RATINGS
Target voltage . . . . . . oo v i i i i oo . 300 v
Spade veltage + .+ .. v it it it i 200y
Grid voltage ... ...... ... ... 200 v
Heater~cathode voltage . .. ........... 00 v boTTew vie
Individual target dissipation . . . ... ... .. 1 watt ,
Switching Speed . . .. . v i i i From static to Figure 2
;bove62 Mc. Envelope Connection Diagram
ore

TEST CONDITIONS AND SPECIFICATIONS See Note 1, 2

Target voltage (Epp) -« v ii i oh o, Spade voltage
Target, individual cutput currenc (J ) .. ... 6.5 +1.0 ma.
see note 5
Target, Load Resistor (R1) « oo v v v v n v v 3.3K ohms 144 oia_lr ] =iy
Cathode current (I) « v v v v v v v v v v v v v 7.5 nom. *go e
Spade voltage (Egy) - o v v v v v i in e v ns 100 +15v (2 HoLts)
d.c. see note 2
Spade current {Igl v v o v v v v i v v v i i st u s 1.0 ma. Nom. 3 =
Spade l{)ad re(sisu;r (Rg)e v o v i i e v i ian 100 K ohms SAOOLE-BRASS 20720 P
Grid voltage (Ece) « v v v v e vt e vt i i o n e +25 vV d.c. (NIEREL PATED] h 5 N
see Note 3 \ T —1 ! F
Grid input pulse amplitude (E; ) ......... -50 V see Note 3, 6 } { T
Cut-off voltage (all spades cc:nmon) ...... +200 V sece Note 4 [ o

from JEDEC release #3295, May 29, 1961
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NOTES

The tube is tested at 10 KC but will operate in excess of two
megacycles under optimum operating conditions,

Under the specified test conditions in the test circuit, Figure 6,
the tube will be clear and no output current will be produced, when
all of the spades are at the spade source potential. As long as the
spade source potential does not exceed the Firing voltage (Note
4), a beam will not form spontaneously. Output current may be pro-
duced by forming a beam in the tube by lowering the potential of
one spade to cathode potential. Once formed, the beam will not
clear as long as the spade source voltage exceeds the specified
minimum. With the potential of the switching grids at the specified
grid bias voltage, the beam will not switch if the spade source
voltage does not exceed the specified maximum.

Under the specified conditions, the beam will not switch if the
potential of the switching grid at the position where the beam is
formed exceeds the specified grid bias voltage.

Firing Voltage (DC Cut-Off Voltage): That voltage between cathode
and spade bus above which spontaneous electron beam formation
can occur. See Bulletin BX-535, page 5, for detailed explanation.

The tube is a constant current device having pentode type output
characteristics. For a fixed value of spade voltage, output current
at a given output is constant over a wide range of target voltage;
however, because of normal manufacturing tolerances, the amount
of target current can vary from target to target. With the tube oper-
ating in the test circuit, Figure G, and with the spade and target
supply voltages fixed at 100 volts, the target and cathode current
measured with the beam at each of the ten targets muse be within
the specified limits.

. (a) The beam is switched to the next position by applying a nega-

tive change in potential to the switching grid at the position where
the beam is formed. Once the beam has switched from this position,
the potential on the switching grid at this position no longer af-
fects the beam. When the tube is operated in the test circuit as
specified, the grid switching voltage specified in the minimum
change in potendial from the specified grid bias voltage which will
always switch the beam. At switching rates above 10 KC, the drive
pulses to the switching grids must increase in amplitude as the
frequency increnses in order to overcome capacitative effects.
With switching grid pulses of appropriate amplitude, the tube will
operate at switching rates exceeding 2.0 MC.

{b) The switching grids are electrically connected inside the tube
into even and odd sets. The switching voltages are altermately ap-
plied to the even grid and odd grid terminals,

The tubes are magnetically shielded and can be mounted side by
side without significant interactions; however, magnetic shielding
is not complete at the ends of the tube. The tubes should not be
mounted with magnetic materials within one inch of either end. To
avoid stress between the glass envelope and shield, the tube
should be mounted by clamping the magnetic shield to the chassis.
The tube base and socket should not be clamped firmly, but should
be allowed to float freely.
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Basic Circuit for 6703

AN APPLICATIONS ENGINEERING DEPARTMENT,
OFFERING ENGINEERING SERVICE AND
CONSULTATIQON, IS AVAILABLE TO ASSIST YOU IN
TAKING FULL ADVANTAGE OF THIS DEVICE.
WRITE FOR FURTHER INFORMATION.
Phone: PLoinfield 7-5000.



BULLETIN NO. 1012
April 15, 1981

BEAM SWITCHING TUBE

engineering data report

617

Magnetron Beam Switching

04

HIGH SPEED, HIGH VACUUM, TEN OUTPUT

Type 6704 differs from Type 6700 in that it has 10 internally mounted
spade load vacuum resistors to permit operation at higher frequencies

and with reduced number of external stem leads.

ELECTRICAL

Heater, Voltage . ... ... ... ... .. ...

Curtent at 5.3V o vt o i v v v e s v

MECHANICAL, See Figure 1

Overall length (Including Dome Cap). ... ..
Seated height (Including Dome Cap) . ... ..
Diameter, without protective caps ... ... .
Magnet, length, without protective caps. ...
Envelope connections . + « « s v v s v 4 o [N
Socket, 20 pin (No. SK-105) . ........ .
Weighe, cotal . .. .. ... Lo L NP
Mounting Position. . « o v v v v v i i i v e

6.3 +10% V
AC or DC
0.3 A. £10%

3.500°" max.
3.240"" max.
1.630" max.
1.765"* max.
see figure 2
see figure 3
7.5 ozs.

Any (Note 7)

INTERELECTRODE CAPACITANCES (typical)

Any spade to all other elements

(includinf heater) « . v v v v v i v v vt
Any target to all other elements

(including heater) . . . .« v i v v v vy
0dd grids (5) to all other elements

(including heater} . .. ..., e
Even grids (5) to all other elements

(including heater) . . . v .. .. oo v v v
Cachode to all other elements

(including heater) . . . . .. oo v it .

MAXIMUM RATINGS

Target voltage - . .« « . o v v v i i
Spade voltage ... ... ... ..., [
Gridvoltage + .« v v v v n v i oo e annn
Heater-cathode voltage . .. .. .........
Individual targer dissipation . . . . .« .4 .
Switching Speed . . . .. . . .. ..o oL

TYPICAL OPERATING CONDITIONS
AND CHARACTERISTICS
Target voltage (Eqr)e e v v v i v v i v on o
Target, individual output current (1) ... ..
Target Load Resistot (Re) .o v v v v v o v v
Cathode cutrent {Iy) v o v oo v o v i i v v .

Spade voltage (Egg) « ++ v v o v s v s v v

Spade current (Ig) . . . . . . . oo
Spade load resistor (Rg}. - o - v o v v v i oLt

Grid voltage (Eged v - v v v v it o v u e

Grid input pulse amplirude (Ej) .. ......
Cut-off voltage (all spades common) . . .. ..

200 v DC

From static to
above 10 Mc.

See Notes 1 and 2

Spade Voliage
4.7 - 6.3 MA
see note S

3.3 K ohms

6.5 ma nom.

100 +10% Vv d.c.
see note 2

1.0 ma nom.

100 K ohms mounted

internally
+25 V DC
see note 3
=50 V see Note 6.

4200 V see note 4

from JEDEC release #3295, May 29, 1961
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NOTES

. The tube is tested ar 10 KC but will operate in excess of ten meg-
acycles under optimum operating conditions.

Under the specified test conditions_in the test circuit, Figure 6,
the tube will be clear and no output current will be produced, when
all of the spades are at the spade source potential. As long as the
spade source potential does not exceed the Firing Voltage (Note
4), a beam will not form spontaneously. Qurput current may be pro-
duced by forming a beam in the tube by lowering the potential of
one spade to cathode potential, Cnce formed, the beam will not
clear as long as the spade source voltage exceeds the specified
minimum, With the potential of the switching grids at the specified
grid bias voltage, the beam will not switch if the spade source
voltage does not exceed the specified maximum.

Under the specified conditions, the beam will not switch if the

potential of the switching grid ac the position where the beam is
formed exceeds the specified grid voltage.

Firing Voltage (DC Cut-Off Voltage): That voltage between cath-
ode and spade bus above which spontaneous electron beam forma-
tion can occur. See Bulletin BX-535, page 5, for detailed explana-
tion.

. The tube is a conszant current device having pentode type output

characteristics. For a fixed value of spade voltage, output current
at a given target is constant over a wide range of target voltage;
however, because of normal manufacwuring tolerances, the amount
of target current can vary from target to target. With the tube oper-
ating in the test circuit, Figure 6, and with the spade and target
supply voltages fixed at 100 volts, the target and cathode current
measured with the beam at each of the ten targets must be within
the specified limits.

. {n) The beam is switched to the next position by applying a nega-

tive change in potential to the switching grid at the position where
the beam is formed. Once the beam has switched from this position,
the potential on the switching grid at this position no longer af-
fects the beam. When the rube is operated in the test circuic as
specified, the grid input pulse amplitude specified is the minimum
change in potential from the specified grid voltage which will
always switch the beam. The drive pulses to the switching grids
must increase in amplitude as the frequency increases in order to
overcome capacitative effects. With switching grid pulses of appro-
priate amplitude, the tube will operate at switching rates exceed-
ing 10.0 MC.

(b) The switching grids are electrically connected inside the tube
into even and odd sets. The switching voltages are alternately ap-
plied to the even grid and odd grid terminals.

In order to prevent changes in the electrical characteristics of this
tube, do not strike the magnet and do not place the tube in close
proximity (less than 2.0 inches) to ferro-magnetic materials or
within strong magnetic fields. Do not operate tubes with spacing
betw een tubes of less than 4.0 inches center to center. To secure
tubes in equipment, mount them by clamping magnet to chassis.
Allow socket to float so that magnetic alignment between the tube
envelope and the magnet is not disturbed.

ANOTHER ELECTRONIC CONTRIBUTION By

Burroughs @Corporation

ELECTRONIC COMPONENTS DIVYISION
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BO}
Egs = IOV
264
z
- E83 = g5V
Z 4.8}
s
[+ 4
ES
032 Ess - gov
-
[
[t
T 16
= / Rs = 100V
/ . . . . .
[ 20 a0 60 80 10D 120

TARGET VOLTAGE {VOLTS)

Figure 4
Output characteristic

SPADE CURRENT [MA)

4-L,’ ‘\\
\ - -— - DYNAMIC
‘l — STATIC
\
3 V
1 \
1] ]
I ]
| \
:_J..— |
! 1
i
!
!
STABLE I
SWITCHING
8
LOCKING
’/ C
-0 o] 20 40 60 B0 100
VOLTS
Figure 5
Beam Forming & Locking Spade
Characteristic
- ]
BEAM
FORMING
fw fWE oy 1
y é'o‘ TARSET  ASKS 3MMZ A3k 3IKF 33w LMK PRAK $A0 QAIK FIINK
ME l;:.::’uz_«\f
SRID . a3} (] (map [Rag [Rad [waf (Aaf Ixad [Ae) [me
TR
. N % ¥ v % K ma S L .
BI04 (wo-roA) o
00K, 00X
- B e
J Eec bt
GRID
- o
vOLTage
£l =
Figure 6
Basic Circuit for 6704
NOTES:

1. Constants as shown will accept 2 3 V. RMS, 5.0 Mc input

a -10R ar 10 Mc.
The wneg greypt gho
m uBvgltage fih
mogf pea¥to pglk.
2 v entefyap
| orkd o i

high-L/C ratio for maxi-
TITSY. M

{ it Yoleage sh be 10OV
e\ B}:l gh&&u{z‘s‘l!’%}ﬂr\ S ¢
n n}ﬂ\" dia, form. \
-\t‘h&cq\&cubrf?: H:/rthr:y Ogtil -

Y\“/ 'aﬁ‘r L
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BULLETIN NO. 10008
August 1, 1962

{Supersedes Bulletin No. 1000A)

GENERAL PURPOSE
Type 6710 (BX-1000)

The BEAM-X Switch, type 6710, is a 10 position, high vacuum
electronic switching device. It is intended for use wherever
multiposition electronic counting, distributing or switching
is required.

ELECTRICAL CHARACTERISTICS:

RATINGS ABSOLUTE MAX. VALUE NOTES
Target Voltage (Ei} .oovvveenecricrincane 300 Vdc ..o

Spade Voltage (E;) .o 100 Vdc ...oovovveveereenee

Grid Voltage (Ece) voveeereenerrcncererrcrnenne 200 VAC ..o

Shield Grid Voltage (Esg) -.ecvererecennn. 200 Vdc ..o

Heater — Cathode Voltage (En) ............ +100 Vde ..covviereenee

Individual Target Dissipation (P/i.) ...] W o

Heater Voltage (Eq) ..ooovevvoeeece 6.3 10% V ..........
Switching Speed (F) ..o 2MC . Notes 1& 4

TEST CONDITIONS AND TEST LIMITS

The BEAM-X Switch, Type 6710 is tested in a circuit similar to
Figure 7. These tests are designed to demonstrate current uni-
formity from position to position within specified limits and
operating stability throughout the frequency range at high and

MECHANICAL CHARACTERISTICS: low voltage limits.
VALUE NOTES TEST CONDITIONS VALUE NOTES
. Spade Resistance (Ry) .ooovrevceveercianinn. 150 K ohms ............
Overall Length ....cocooevinennee, 3.125 in. max. ...... Target Load Resistance (Ry) ... 33K ohMms
. . Target Voltage (E1) oovveoeeceneececne Equals ks ..................
Seated Height ... 2.875 in. max. ... Shield Grid Voltage (Eug) oo EQUals E, oo
) ) Grid Bias Voltage (Ecc) oovvvrrvvrvvrevnrnnene A0V e
Diameter ......cooomrvvvvivvereissisnen 1.160 in. max. ...... Grid Switching Voltage (E;) ..vcovoveeeennen.. 55V e, Note 4
Heater Voltage (Eq) ..o 6.3 e,
Weight Total ......cccooevvveeenns 1.750zZ. e Test Frequency (f) .ocooeevreceeeierennne Pushbutton and ...... Notes 1,
10 KC 4
Mounting Position ....................... ANY e Note 6 TEST LIMITS VALUE NOTES
) ) Spade Voltage (E) .ovvevvevcerencrrcinnne 55 £10% V .......... Note 2
OULINE oo See Figure 6 ........ Individual Target Current (Iy) ...coccoo.. 27 +30% ma ... Note 3
Heater Current (I} oo 150 =10% ma ...... Note §
Envelope Connection ................ See Figure 3 ........ Firing Voltage (Eco) .ovvvervrrrrerreereenienne 100V e Note 7
NOTES
1. Tube is tested at 10 KC but will operate in excess of 2 MC under suitable operating conditions.
2. When tube is operated in test circuit.
3. When tube is operated in test circuit at Spade Voltage — 55 V.
4. For higher frequency operation, a greater pulse amplitude is required.
5. When filament is operated at 6.3 V.
6. Tubes should be mounted at least 1.5 inch from magnetic material and should be spaced at least 2.5 inches center to center.
7. Firing Voltage (DC Cutoff Voltage): That voltage between cathode and spade buss above which erratic electron beam formation will

occur. See Bulletin BX-535B, page 5, for detailed explanation.

Detailed theory, circuit design and application data contained in Brochure BX5358B.
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PIN NO. |CONNECTION | PIN NO. | CONNECTION
1 Spade-0 14 | Spade-2
2 |Target§ 15 | Targetl
3 |Target-8 16 | Grid Even
4 |Grid Odd 17 | Target-0
5 Target-7 19 Spade-9
6 Spade-7 20 Spade-8
7 |Target-6 21 Heater
8 |Targetb 22 | Spade-6
9 |Spade-5 23 | Spade-4

10 |Target4 24 | Spade-3
11 |ShieldGrid | 25 | Heater

12 {Target-3 26 | Spade-1
13 |Target-2 27 Cathode

3. TUBE CONNECTION TABLE
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fo— 1.312
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t+.0i8
4 =5
( SEE NOTE)
109 20425100 / SADDLE -~ BRASS
l 1 | | |/ (NICKEL PLATED)
| ! )
360 1§ | f i
¥ } MICA FILLED
’ .312 il o il PHENOLIC
CONTACT
BERYLLIUM COPPER
SILVER PLATED-TIN
NOTE : DIPPED.
THE SADDLE

IS PERMANENTLY
FASTENED TO SOCKET.

5. GENERAL PURPOSE SOCKET , SK-100

17 polz f2ols 16 |3 j22

R %R §R i % % gn [n

ELECTRONIC

GRID

_ DRIVE |

VOLTAGE N
[ =

1. TYPICAL TEST CIRCUIT

CONTRIBUTI]ION B Y

Burroughs _Corporation

ELECTRONIC

)

COMPONENTS

DIVISION

PLAINFIELD, NEW JERSEY

5
m FTI*_
- - - SPADE +
VOLTAGE
L
~TARGE T +
VOLTAGE,

The intormation contained in this brochure does not necessarily imply a license under patents or pending applications of Burroughs Corp. or

assure a freedom from patent rights of others. No warranties of any kind are either expressed or implied by reason of this publication.

10M 862



Burroughs Corporaticn

W
ELECTRONIC COMPONINTS DIVISION
FAINFIBLD, NIW JOIRIXY
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i

R
(BX~2000) General Purpose, Shielded BEAM-X Switch

The 6711 (BX-2000) 1s a shielded general purpose 10 position, high vacuum
electronic switching tube. It is intended for use wherever multi-position electronic
counting, distributing or switching 1is required. It has frequency capabilities from
DC to above 2 MC and features magnetically shielded construction for applications
where space conservation is important.

ELECTRICAL CHARACTERISTICS

Ratings Absolute Maximum Value Notes
Target Voltage (E¢) . . . . . . . . . . .. 300 vdc
Spade Voltage (Eg) . . . . . . . . . .. . 100 Vdc
Grid Voltage (E..) . . e e 4 e e« - . . 200 vde
Shield Grid Voltage (Bg ) e s+« . . . 200 Vac
Heater ~ Cathode Voltage (Ehk) . . « . . 100 vdc

Individual Target Dissipation (P/ta) . . . 1v
Heater Voltage (E ) I e e e . .. B3 %101V
Switching Speed (F) e 4 4 4+ e 4 e .. 2MC ... .. . Notes l,4

MECHANICAL CHARACTERISTICS

Value Notes

Overall Length . . . . . . . . . + .« « « . 3.125 in. max.
Seated Height . . . . . . . . . . . .. 2.875 ia. max.
Diameter . . o« « o ¢ v « o ¢ o o o o 2 o 1.270 in. max.
Welght Total . . . . . . . . . . .+ . « & & 2.75 oz. nom.
Mounting Position . . . . . . . . . + . . Any . . . . . . . Note 6
Outline . . . e 2+ + s + 4 4 + a2 a2« « +» See figure 6
Envelope Connection e e e e e e s e e s See figure 3

ENVIRONMENTAL DATA
Temperature . . . . « « + + » « + o o« » o . =652 C. to 4852 C,
Aledtude . . . . . . . . . . . . <. . . . 60,000 ft.

from JEDEC release #4276, May 27, 1963



TEST CONDITIONS AND TEST LIMITS

The BEAM-X Switch, Type BX-2000, is tested in a circuit similar to Figure 7.
These tests are designed to demonstrate current uniformity from position to position

within specified limits and operating stability

high and low voltage limits.

Test Conditions

Spade Resistance (Rg)

Target Load Resistance (R;)

Target Voltage (E.)

Shield Grid Voltage (Eﬁg)

Grid Switching Voltage (Ej)

Grid Bias Voltage (E..

Heater Voltage (Eg)
Test Frequency (f) .

Test Limits

Spade Voltage (E;) .

Individual Target Current (I )

Heater Current (1) .

Firing Voltage (Eco)

.

.

NOTES

throughout the frequency range at

Value Notes
. « « « 150 K ohms
e« » « « 3.3 K ohms

. . Equals Eg

. « . « Equals Eg

e« .. S0V

e s s+ =55V ., ... . Note 4

. . . . 6.3

+ +« « . Pushbutton ., . Notes 1, 4
and 10 KC
Value Notes

55 + 104 V . . . Note

« « ~ v 2.9+ 25% ma . . Note
« « « .« 150 + 10X ma . . Note
.. . WOV ... .. Vote

~SUVWwWN

1. Tube is tested at 10 KC but will operate in excess of 2 MC under suitable operating

conditions.

2, When tube is operated in test circuit,

3. When tube is operated in test circuit at Spade Voltage = 55 V.

4., For higher frequency operation, a greater pulse amplitude is required.

5. When filament is operated at 6.3 V.

6. Tubes may be mounted side by side (no minimum spacing). Tubes should not be mounted
on a ferrous chassis.

7. PFiring Voltaga (DC Cutoff Voltage):

That voltage between cathode and spade buss

above which erratic electron beam formation will occur.
for detailed explanation.



PIN NO. |[COKNECTION | PIN NO. | CONNECTION

Target-6 21 | Heater
Target-5 22 | Spade-b
9  |Spade-5 23 | Spade4

10 |Target4 24 | Spade-3
2. PIN NUMBERING DIAGRAM 11 lswietdaria | 25 | Heater
12 |Target-3 26 | Spade-1

1  |Spade-0 14 | Spade-2
2 Target-9 15 | Target-1
o J |Target8 16 | Grid kEven

4  |Grid Odd 17 | Targetd

- 5 [Target-7 19 | Spade-9

T T 6 |Spade-7 20 | Spade-8
7
8

’.;g A.— 13 Target-2 27 Cathode
Tl 3. TUBE CONNECTION TABLE

[ — |

N‘L_,)(zo MICA FILLED
g

088 PHENOLIC
595 DA,
by’ oS 620 I—,,M .|¢l)9 t.0m
\ o 1593 2,018
360
T e 32
2 b ' -7 18
tne (872008 Ay am
oT? MEF. %—iw CONTACTS "D
- - RYLLUM COPPER, '
a0 ol SILVER PLATED. NOT 1442373 DIA
339 AT ENDS TIN OW TARS. ! {Z-HOLES )
OF CONTALTS. | |3 a1 gnpS_|(9) INNER CONTACTS 988 oul/
€ | MPLED TO RETAIN tas |
sr N PUACE. -
059 £.001 DiA. t.ou
* (26-HOLES
{ ) -
(5EX NOTE)

i "f"'m' (MICKEL PLATEO)

&

1100
, a?;*?_"'%m ruseo
CHASSIS HOLE LaYout Jizs.on PHENROUIC
4 PRINTED CRRCWTT SOCKET, SK-111 —

SILVER PLATED-
nove DIPRED.

H-
1

1.270 . GENERAL PURPOSE SOCKET , SX-100

™40

[ i 2875 !
I ] MAX. vor %
‘ 1 2.6%0 W o——2% | GV G
3.12%" ) : MIN. MO .
MAX, | 1
| | 2.0%0
| } MAX, - $PADE
E 1& VOLTACE
6. OUTLINE DRAWING 7. TYPICAL TEST CIRCUIT
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6712
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January 1, 1963

R
(BX-3000) High Current, BRAM-X Switch

The 6712 (BX-3000) is a high current 10 position, high vacuum electronic
switching tube. It is intended for use wherever multiposition electronic counting,
It has frequency capabilities from DC to

distributing or switching is required.
above 2 MC.

ELECTRICAL CHARACTERISTICS

Ratines Absolute Maximum
Target Voltage (E,) . . . .
Spade Voltage (E, § . s
Grid Voltage (E ) e e e s
Shield Grid Voltage (Eg,) .

Hzater =~ Cathode Voltage (Ehk

Individual Target Dissipation (P/ta)

.

Heater Voltage (E¢) . .+ « . . .

Switching Speed (F) . + « ¢« « & ¢ « &

MECHANICAL

Overall Length ., . . . . .
Seated Height . . . . . .
Diameter . . . « + « .+ &
Weight Total . . . . . .
Mounting Position . . .
Cutline . . . . . . .« .
Eavelopa Connection . .

*

e o o @

ENVIROMNMENTAL DATA

Temperature . . « « « o « o

Altitude . . . . ¢ ¢« &« ¢ & .

CHARACTZERISTICS

® & e o+ e ®

e 2 & & & B e 60.000 fto

e o o o

.

Value Notes
300 vdce
150 vde
200 Vdc

6.3
2MC ... .. .Notes 1, 4

Value Notes
3.125 in. max.

2.875 in., max,

1.160 in. max.

1.75 oz, nom,

Aay . . . . . . Note 6
See Figure 6

See Figure 3

-65%9 C. to +85° C.

from JEDEC release #4276, May 27, 1963



TEST CONDITIONS AND TEST LIMITS

The BEAM-X Switch, Type BX-3000, 18 tested in a circuit similar to Figure 7.
These tests are designed to demonstrate current uniformity from position to position
within specified limits and operating stability throughout the frequency range at
high and low voltage limits.

Test Conditionms Value Notes
Spade Resistance (Rg) . ¢+ ¢ « « s« + » + 150 K ohms

Target Load Resistance (Rt) e ¢ « o« s« & 2+ + 3.3K ohms
Target Voltage (E.) . . « «+« s+« .. Equals Eg
Shield Grid Voltage (Eg ) « + « 2 s « s+ o+ Equals E

Grid Bias Voltage (Ecc) - 1 B
Grid Switching Voltage (Ei) e v s s e s e . =55V .., ... Note4
Heater Voltage (EZ) . « . « =« ¢« ¢« ¢« o« . . . 6.3
Test Frequency (ff Pushbutton . . . Notes 1, 4
and 10 KC

Test Limits Value Notes
Spade Voltage (Eg) . . . e e . . . 8 +10%V . . ., Note 2
Individual Target Current (It) G« « « + .. 5.0+ 20%2 ma . . Note 3
Heater Current (Iy) . e+« 4+ s s e « . 150 i 10% ma . . Note 5§

Firing Voltage (Eco). G« n s e s s e s s e . 150V ... .. Note?

NOTES

1. Tube 1s tested at 10 KC but will operate in excess of 2 MC under suitable operating
conditions.

2. When tube is operated in test circuit,

3. When tube is operated in test circuit at Spade Voltage = 80 V.

4. For higher frequency operation, a greater pulse amplitude is required.
5. When filament is operated at 6.3 V.

6. Tubes should be mounted at least 1.5 inch from magnetic material and should be
spaced at least 3.5 inches center to center.

7. Firing Voltage (DC Cutoff Voltage): That voltage between cathode and spade buss
above which erratic electron beam formation will occur.



PIN k0. lcoNmecTiON | PIN NO. | CONNECTION
1 |Spade-0 14 | Spade-2
2 |Target9 15 | Targetd
3 |Targets 16 | Grid Even
4 |Grid Odd 17 | Targetd
5 |Target? 19 | Spade-9
6 |Spede? 20 | Speded
7 |Target$ 21 | Heater
B |Target$ 22 | Spaded
3 [SpadeS 23 | Spaded
10 |Tergetd 24 | Spade-d
11 (ShisldQrid | 23 | Heater
12 |Terget:3 28 | Spade-1
Y aog f 13 7"0(-2 27 Cathods

T 3. TUBE CONNECTION TABLE

VDA g3 gga, - 1133004
' —
088
313
.No0 020 ‘-
> 1,583 1.010 ——axf
t on o 1312
] -
2 718 0!
*.36 1BTL.ON B s&'
'_ Py {26) CONTACTS _ .
077 REF4-- BERYLLIUM COPPE®, -
040 —r— SILVER PLATED. MO' —1as: 38 o0
oF ConTacte: | TIN OIP TAILS. L2-HOLES)
0F CONTACTS. 19} INNER CONTACTE 905 Dia]
DIMPLED TO RETAIN £.01e ] -
wor N PLACE. o
10* —.035 £.003 DIA. ‘
{28-10LES} o

N “__*____ V i Ar .01

iL/‘ml et

Ly SAQRLE - aRARS
; i (NIEXEL PLATED)
140

- 827 DIA. 6”3 - i

RN — - el en o
CHMASSIS MOLE LAYOUT ’ .!!!Q.Di. F"‘cluou‘élo
4 PRINTED CIRCUIT SOCKET, SK-131 ocowmer
SILVER rur?o’-”m
noTE : DIFFED,
THE SADOLE SMALL
|u:‘0. FASTENED s
'ﬁ;‘é—" 5. GENERAL PURPOSE, SK-100
MIN, £ -
o A
A 'or ne 0y 30, k.v TR L { ) R Wy LR,
.-.f”[ .
2.878" T wo bdrdeb e ls b imk b b bak bk bl L
3.i28° MAX, g At § 5% o3 53 3
MAX. 2.280
MIN. mi _j
: z l
Iv:!'zl f
4-

M
-@—'““’u
v

§. OUTLINE DRAWING 7. TYPICAL TEST CIRCUIT
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[BX-4001) Low Yoltage Shielded

BEAM-X® Switch

The 6714 (BX-4001) BEAM-X ® Switch is a 10-position, high vacuum electronic switching device. It
is specifically designed and tested for use in low voltage, multi-position electronic switching circuits.
It has frequency capabilities in excess of 1 mc and its low voltage characteristics are compatible with
standard transistor driving circuitry. In addition, it features magnetically shielded construction for ap-
plications where space conservation is important.,

ELECTRICAL CHARACTERISTICS

RATINGS ABSOLUTE MAX. VALUE NOTES
Targee Voltage (Et). . .. ..o ottt i i i i 300Vde . v v e e e
Spade Voltage (Es). .. . ... ... . i a.. 100Vde . . . ... ...,
Grid Voltage (Ec). . . . . . ..o v i i i e 200Vde . ..o e i ..
Shield Grid Voltage (Esg). + . .« v v v v v v v v e oo 200Vde . oo i oo e e e
Heater — Cathode Voltage(Ehk) . ............. #100Vde ... ..o
Cathode Current (IK) .+ - ¢ v v v v v e v it v e i e e e e 10ma. . vv i i v e
Individual Target Dissipation (P/ta). . ... ....... 1W . e e e e
Heater Voltage (Ef). . . . o o v it it it in v i an 63*10% V... i i in.
Switching Speed (F) . .. ... ... ... v ZMC ... o i e 1

MECHANICAL CHARACTERISTICS

Overall Length. . . . .. o v ittt i i 3,1251N. MAX. v v v v v s e v
Seated Height . .+ ... it i i i e e i 2.875 0. mMAK. v o v o v e v e .
=Y 1= - 1.270in. max. . . . .. .. ...
Weight Total . . . . ..o i e, 2750z s v i i i i i
Mounting Position. . . . ... ..o v i i Any . oL 5
Outline. . . .. .. it i it e it e e e See Figure 4 . .. ........
Envelope Connection. . . ... .ot v v v it nonnn, See Figures 2, 3. ........

TEST CONDITIONS AND TEST LIMITS

The BEAM-X® Switch, Type 6714 is tested in a circuit similar to Figure 5. These tests are designed
to demonstrate current uniformity from position to position within specified limits and operating stability
throughout the frequency range at high and low voltage limits,

TEST CONDITIONS VALUE NOTES
Spade Resistance (RS). « v v v cvvnnsnnnnnnnn 270K ohm. v oo et
Target Load Resistance (Rt), . . .............. I0Kohm . .........0..
Target Voltage (Et). . . . oo o v o i v v v i i v i v Equals Es. . . ..........
Shieid Grid Voltage (Esg). . . . v v e v v v v v v v v v v Equals Es.. ...........
Grid Bias Voltage (Ec) ... ... ... ... ..... ... 26 V. i e e
Grid Switching Voltage (Esig). . . . .o v v v v v v uu o =24V . . e 3
Heater Voltage (Ef}. . . ... .o . oot iii e G3V. . i i
Test Frequency {f) v o o v v i o v v s o vt et e e e Push Button and 10 Ke .. .. 1,3
TEST LIMITS VALUE NOTES
Spade Voltage (Es). .. . .... .. ... ... 30£10% V. . o o v i i i e
Individual Target Current (It) . . .. ... 0o 1.000#30% ma.......... 2
Heater Current (If) . . . . . . i i i vt i i it en e e n s 150+10% ma . .. oo v v n o 4
Firing Voltage (Eco). . . .. . .. ... i B 6
NOTES:

1. The tube is tested at pushbutton and 10 KC rates but may operate at rates up to 2 MC under suitable
operating conditions.

When tube is operated in test circuit at Spade Voltage = 30 V.

For higher frequency operation, a greater pulse amplitude is required,

When filament is operated at 6.3 V.,

Tubes may be mounted side by side {no minimum spacing). To avoid possible operational changes in
tube characteristics, tubes should not be mounted on a ferrous chassis.

Firing Volrage (DC Cutoff Voltage) is that voltage between cathode and spade buss above which
erratic electron beam formation will occur.
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FIG. 2. PIN NUMBERING DIAGRAM
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Pin No. | Connection {Pin No./Connection r—-lh:ﬁ)(()—o-
1 Spade-0 14 Spade-2 MiN.
2 Target-9 15 Targer-1 .
3 Target-8 16 Grid Even 1
4 Grid Odd 17 Targec-0
5 Target-7 19 Spade-9 % 2875
6 Spade-7 20 Spade-8 'ZAAS’éO
7 Target-6 21 Heater 3.126" MIN.
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11 Shield Grid 25 Heater
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FiG. 5 TEST CIRCUIT
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assure a freedom from patent rights of others. No warranties of any Kind are either expressed or implied by reason of this publication.
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NUMERICAL INDICATOR

6844

(NIXIE*) (HB-106)

engineering data report

The 6844 is a gas-filled, cold cathode, 10-digit (*0” through *'9”), numerical indicator tube,
having a common anode. It features a suppressor screen to minimize darkening of the view-
ing dome. It is intended for use as a direct, in-line, read-out device.

MECHANICAL (SEE FIG. 1)

Overall lengeh.............

Seated Height ...
Bulb Diameter..........
Envelope Connections
Height of Numerals...

. 11257 Max.
. 1.080" Max, i
.. See Fig. 2 {

1.380" Max. | 1. ABSOLUTE RATINGS

lonization Voluage ...
i Anode Current

ELECTRICAL

170 Vdc Minimum

4.0 MA, Note 3

.22 MA Max

0.38 Wates Max.

... 15K ohms

... U610" Nom. iy
Numeral Design (Human Englnccnng} ..Sec Fig. 3 ’ """"""""""""""""
Socker, 13-Pin (#HSK 106 or HSK- 112) .See Fig. 4, Note 4 g AVETABE .o
Weight.... ....1 oz. Max. : Individual Cathode Wartage..
Mounung Position ... See Note 1
Cathode(s).... e evvenennns e GlOW Discharge
OFK """"'i{"fmcmir{fo 2. TEST CONDITIONS ( See Typical Circuit)
Vibration. ..o . 10 675, 60 Cps,
TEMPErATULC.......occoreensernns e e = 03°C Thr(?ugh Anode Supply Voliage.. .. 170 Vdc
+70°C, Note 2 Anode Series Resistor .
Altitude ..o, 70,000 Fr Anode Current.... oo

TYPICAL CIRCUIT

W

|
C) T 2 3 4 5 €& 7 B 9) 1Sk .
? Q9 9 9 Q@ 9 ¢ 9 = 170w
| |_qhéé_'o_l I -
—_ o [ U—
S — e
NOTES

1. The rube socket is oriented with respect to the viewing
position so thar A——A", intersecting the center of Pins
1 and 8 is vertical with Pin 8 on top. This orients the
numerals in the correct vertical position. The numbers
are viewed rhrough the rop of the tube.

‘. From +30°C to +70°C, no significant change in cath-

* Reg. Trade Mark.

ade current occurs. From +30°C 10 ~65°C an increase
in cathode current (Up to 50%) may be expected.

3. It is recommended that the cathode current be kept at
its lowest possible value for complete numeral glow in
order 1o obrain maximum life.

4. HSK-112 available early 1957.

from JETEC release #1821, Jan. 7, 1957

H

.. 1.0 MA Min. —2.2 MA Max.
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375 NOM.
DEPTH OF
NUMERALS

T

.02

t.062 | ‘
G625 HSK- -
1.380 _i_ + 03l
MAX. | | (same DIMENSIONS

AS HSK-N2)

.75 DIA. HOLE
187 DEEP
032 MAX. . 5 (NOM)

T 375 e il 5

l .250 NOM,

ANGULAR, CISTORTION
OF NUMERALS FROM
¢+

NOM, \ AR )
-1 M
)
"'" @ 7
‘ SADDLE 3 mig
STEEL gz_—'l
NICKEL PLATED I 4 b ¢
I - — i y ~E
i 1L pL
‘ = e i vy pupe iy piraAaY ml"g
=i | TrYY | 1
TRIE ’
W } MICA FILLE
K2 =lm CASTING
i S

*815 CONTACTS

: 2 PHOSPHOR BRONZE
_! B5" SILVER PLATED
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NOTE: DO NOY NC, _
USE PINS BOTTOM VIEW || KEYWAY .093
148 H X.093 x.165 DEEP

BOTTOM VIEW
FiG. 4

254567850

l

|

I

(REF. WADC TR 54 -1G60 APPENDIX PAGE 102) ||
I

_Fi6. B
|
AN APPLICATIONS ENGINEERING DEPARTMENT, .
[ ] ] o [
Electro nie Tube DIVI s1Oon OFFERING ENGINEERING SERVICE AND CONSULTATION,
9 HAS BEEN SET UP TO ASSIST YOU IN TAKING FULL ADVANTAGE
BURROUGHS CORPORATION OF THIS DEVICE. WRITE FOR FURTHER INFORMATION.

Plainfield, New Jersey
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NUMERICAL INDICATOR

engineering data report

6844A

(BD-302) NIXIE*

=
o : : : - <
The 6844A (BD-302) is an improved version of the type 6844, This tube is a gas-filled, cold < m
cathode, 10-digit ("O” through "9"), numerical indicator tube, having a common ancde with 2 '8 7
suppressor screen to minimize darkening of the viewing dome. This tube features a cup design o 3
providing a non-glare background. It is intended for use as a direct in-line read-out device. g >
= ; -
MECHANICAL DATA 1 ELECTRICAL DATA ; [ é
(SEE FIGURE 1) | 8 —
1. ABSOLUTE RATINGS:
Overall Length .. e 1.380" Max. S g
Seated Hexght Ionization Voltage ... 170 Vde Minimum - —
Bulb Diameter .
Envelope Connections .. ..See Figure 2 Anode Current o
Height of Numerals .. .. Peak 4.0 MA -~
Numerical Desi_gn . . Average 2.5 MA Max.
(Human Engineering) ... See Figure 3
Socket, 13-Pin Individua} Cathode Wattage .......0.4 Watts Max,
(#HSK-106 or HSK-112) .....See Figure 4
Weight 1 0z. Max.
Mounting Position ................5¢e Note 1 2. TEST CONDITIONS: (See Typical Circuit)
Cathode(s) Glow Discharge
Shock 350 G's (30° Hammer) Anode Supply Voltage ..___...170 Vdc
Vibration 10G's, 60 Cps. Anode Series Resistor ... 13 K Ohms
Temperature —65° C. through
+70° C., Note 2 Anode Current oo 1.5 MA Min,
Altitude 70,000 Feet 2.5 MA Max.
i

TYPICAL CIRCUIT

I WY
(o T 2 3 4 & & 7 8 3) l :
+
T P 9 9 Q9 9 ¢ D =E
|_q'_6 So—I T
) o
(SEE NOTE 3)
. R
RECOMMENDED OPERATING CONDITIONS 170V 5K
250V 47K
300V 75K
NOTES
{1) The tube socket is oriented with  (2) From 430°C. to +70°C, no  {3) Recommend highest voltage 1
15 01 wi it 8
fCSPIL;C'( X’ thi'VIFWIng 1{051“?‘“ significant change in cathode available be selected with cor-
z‘e)n:e:tof P_ins ’I':[:f{rssec?snﬁe;ﬁ? current occurs. From +30° C. responding series resistor,
cal with Pin 8 on top. This to —65° C. an increase in cath-
orients the numerals in the cot- ode (Up to 509 ) may be
rect vertical position. The num- expected. .
bers are viewed through the top '
of the tube.

* Reg. Trode Mark. from EIA release #2065, Dec. 23, 1957




ANGULAR DVSTORTION

OF NUMERALS FRoM
¢:x*

275 DIA HOLE
.187 DEEP

L3158 NOM.
DEPTH OF
NUMERALS

SADOLE
STEEL .
RICKEL, PLATED ; y ¥
¥, MICA FILLED
=lm CASTING
~!—-___‘ J
815 CONTACTS
NOTE: DO NOT NC, PHOSPHOR BRONZE
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AN APPLICATIONS ENGINEERING DEPARTMENT,
Electro nic Tube DiVi Sion OFFERING ENGINEERING SERVICE AND CONSULTATION,
o HAS BEEN SET UP TO ASSIST YOU IN TAKING FULL ADYANTAGE
OF TH!IS DEVICE. WRITE FOR FURTHER INFORMATION,

B URROUWUGH S C ORPORATI ON
Plainfield, New [ersey
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NUMERICAL INDICATOR §)

engineering data report

7009
MINIATURE NIXIE* (BD-200S)

The 7009 (BD-2008) is a gas-filled, cold cathode, 10 digit (*0” through “9"), miniature indicating cube, hav-
ing a common anode with a suppressor screen to minimize darkening of the viewing dome. This tube features
a cup design providing a non-glare background. It is intended for use as a direct in-line read-out device,

(soozag) 600z 2dA)
JOLVYOIANI TVIOIIIWNN

MECHANICAL DATA ELECTRICAL DATA
(SEE FIGURE 1)
Ovwerall Length.............. 1175 Max. (cut leads) 1. ABSOLUTE RATINGS:
2.325" Max. (long leads) - 9
Seed Hlght ... O35 . o Vol 10 V. M, S N 2)
Bulb Diameter...........ccoooee...e.. 0.650" Max. UPPTY VOUAEC o oo - Min. (See Note 2)
. " Cathode Current
Envelope Connecrions. -.. See Figure 2
Height of Numerals................. 0305” Nominal Peak ..o 2.0 xa. Max.
See Figure 1 AVELAZC.....ooviienininnieee s 1O M2,
Numeral Design ‘ 2. TEST CONDITIONS: (See Typical Circuit)
(Human Engineered).......... See Figure 3
Socker (SK116) 11 Pin............ See Figure 4 Supply Voltage. ..o 170 Ve
Weight. oo 0.5 Oz. Max. Series Resistor.................vevveoien. 68 K Ohms
Mounting Position Sec Note 1 Cathode Cutrent..........ccoveen.... 0.70 Ma. Min,
Cﬂ{hodc(s),....‘....A.....A................. Glow Dischargc 1.20 Ma. Max,
TYPICAL CIRCUIT
AAA
[ 1444
- R
Q 1 2 3 4 ) 6 7 8 9) +
G P 2 9 Q Q Q9 ? =E
c
" Y [
E R
RECOMMENDED OPERATING CONDITIONS 170V 68K
{SEE NOTE 2) 250V 150K
300V 200K

NOTES

*Reg. Trade Mark,

(1) The tube socket is mounted with respect to the view-
ing position so that a line intersecting pins 1 & 7 is
vertical with pin 7 on 1op. This orients the num-
bers in the correct viewing position. They are viewed
through the wop of the tube.

(2) All 7009 tubes will ionize at 170 V. or less. The
minimum supply volrage should be 170 V.; however,
the use of the highest voltage available with the ap-
propriate seties resistor is recommended to mainein

cathode current within the specified limics.

from JETEC release #3212, Nov. 10, 1958
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NUMERICAL INDICATOR &

engineering data report

7153 |

(BD-206) SUPER NIXIE*

| c

| 2

The 7153 (BD-206) is a gas-filled, cold cathode, 10-digit (0" through "9"), numerical indicator .:‘ m

tube, having a common anode with a suppressor screen to minimize datkening of the viewing v X

) . s .2, 0 -

dome. This tube features a cup design providing a non-glare background. It is intended for use o 0

as a direct, in-line, readout device. = I

w

- e e w

——

- w2

MECHANICAL DATA ELECTRICAL DATA A o

(SEE FIGURE 1) N =

1. ABSOLUTE RATINGS: O O

Overall Length el 625" Max. : — >

Seated I_Je:ght 1.325" Max. Ionization Voltage .o 250 Vde Minimum —

Bulb Diameter 1,350 Max. o

Envelope Connections See Figure 2 Anode Current

Height of Numeral§ e 808” Nom. Peak 5.0 MA i ~

Numerical Design Average 3.0 MA Max. ‘

(Human Engineering) ...
Socket, 13-Pin
(#H5K-106 or HSK-112) ...

See Figure 3
Individual Cathode Wattage _....0.8 Watts Max.

See Figure 4

Mot o Lo Max. | 2. TEST CONDITIONS: (See Typicl Circuit)
Cathode(s) Glow Discharge | [

Shock 350 G's (30° Hammer) | Anode Supply Voltage

Vibration 10 G's, 60 Cps. I Anode Series Resistor

Temperature o & aaugh Anode CULLEDt oo 2.0 MA Min. to
Altitude 70,000 Feet 3.0 MA Max.

TYPICAL CIRCUIT

[ W
6123456759)
> 5 o 5 38 & 8 3

Hfl—

E
L._l—oibdo——‘]o_l
-~ Or——
(SEE NOTE 3) ?
E R .
RECOMMENDED OPERATING CONDITIONS 250V 43K
300V 62K i
?
NOTES
(1) The tube socket is oriented with (2) From --30°C. to +70°C, no (3} Recommend highest voltage |

available be selected with cor-
responding series resistor.

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

significant change in cathode
current occurs. From +30° C.
to —65° C. an Increase in cath-
ode (Up to 30%) may be
expected,

* Reg. Trade Mark.

from EIA release #2065, Dec. 23, 1957
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April 15, 1961

NUMERICAL INDICATOR §)

engineering data report

1911

(B 4032) ULTRA LONG LIFE MINIATURE NIXIE ® TuBE

The 7977 (B4032) is a gas-filled, cold cathode, 10 digit (''0"’* through **9’’}, miniature indicat-
ing tube, baving a common anode. This tube is intended for use as a direct in-line readour-
device. The extremely long life of this indicator is an cutstanding characteristic.

4
C
=
3
m 0O
-
s 2
5 9
8 0O
>
-
O
-

MECHANICAL DATA ELECTRICAL DATA

Overall Length. . ... ...... 1.175%" Max.
Se?ted Height .. ......... .940’: Maa.
Bulb Diameter . . .« ... .. .. .592° + 031" .
Qverall Diameter . ........ .680°" Max. 1.  ABSOLUTE RATINGS:
Envelope Coanections . . . . .. See Figure 2
Height Numerals. . ........ 0.305'* Nominal Ionization Veltage., . .. ... .. 170 V. Max.
Numeral Design Ses:eFiF‘\fru:eB : (See Note 2)

u Bl .+ o o oveee s & e e . Min.
Socket (SK 116) 11 Pin. . . . . . Sce Figure 4 Supply Voltage D .
M R 0.2 Oz. Max. Cathode Current . v . .. . ..., 1.5 ma Max.
Mounting Position. . ... .. .. See Note 1 (See Note 3)
Cathode (s} . ... ¢ oo ... « « » Glow Discharge

ENVIRONMENTAL DATA 2. TEST CONDITIONS:

Temperature. « v oo v v v v -7((5)5[;’(:% :fo +65°C
ibeadenr 111TIIIIIIII 0k 300 cps. (See Typical Citcuit) Note 5
0.06 in D.A.
or 10 G 0
i MIL-STD 202A
Af;%l\;g::;\im Merbod 304 Supply Voltage ((ER)) Creeeees 10 yae
Specifications .. ... .. ... condition (A) ce;;:dcecs;:::;t """" t 1%
()Y -++veo. 1.O5ma* 33%
Shock. e« v v v v a v e ceneas 5ssch'. 11 #1m k (Note 4, &)

TYPICAL CIRCUIT

AAA
l 444
C0123456759)R s
g ? 9 © 9 Q0 @ @Q =E
e
O~
N —" Y [ SE——
E R
RECOMMENDED OPERATING CONDITIONS 170 v 15 K
250 v 91 K
300 v 150 K

NOTES

(1) The tube socket is mounted with respect to the viewing position so that a line intersecting pins 1 & 7 is vertical with pin 7 on top.
This otients the numbers in the cofrect viewing position. They are viewed through the top of the wube.

(2) All 7977 tubes will ionize at 170 V. or less. The miaimum supply voltage should be 170 V.; however, the use of the highest voltage
available with the appropriate series resistor is recommended to maintain cathode current within the specified limits.

{3) The scction of the pins that protrudes above the base into the tube may glow when the corresponding cathode is energized. This slow
is not harmful, however, and is hidden from view by the anode cup and the plastic siceve around the tube.

(4) Whenp operated in test cizcuit current measured for each cathode in turn will be within specified limits.
(5} Tubes may be driven by electronic switches. Consult representative or factory for recommended circuitry.

{6) The selected character should glow over its entire surface when the test voltage is applied.

from JEDEC release #3295, May 29, 1961
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NUMBER SHAPES USED ON ALL TUBE TYPES

LETTERS AND SPECIAL CHARACTERS
ARE ALSO AVAILABLE ON REQUEST.

FIG. 3
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AN APPLICATIONS ENGINEERING DEPARTMENT,
OFFERING ENGINEERING SERVICE AND
CONSULTATION, 15 AVAILABLE TO ASSIST YOU IN
TAKING FULL ADVANTAGE OF THIS DEVICE.
WRITE FOR FURTHER INFORMATION.

Phone: PLainfield 7-5000.
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(B-4032A) Ultra Long Life NIXIE® Tube

The 7977A (B-4032A) is a gas filled, cold cathode, miniature size numerical indicating tube
containing a common anode and ten metallic cathodes, The cathodes are formed in the shape of numerals
(0-through 9). The tube is intended for use as a direct in-line readout device in areas of low or even dark

ambient light.

ELECTRICAL DATA

ABSOLUTE RATINGS

Ionization Voltage

Cathode Current

TEST CONDITIONS (SEE FIGURE 1)

Supply Voltage (Ebb) .. .170 Vdc (Note 3)

Series Resistor (Rp) ... .15K

TEST LIMITS (NOTE 2)

Cathode Current (Ik)

(minimum) ......... 0.7 ma
(maximum) ......... 1.4 ma
NOTES:

..... 170 Vdc max.

Supply Voltage., .. ..... 170 vdc min.
(Note 1)

....... 2.0 ma max.

MECHANICAL DATA

Outline ............ See Figure 2
Pin Connection ....... See Figure 3
Mounting Position .. ... See Figure 3
Weighte . ............ 0.2 oz.
ENVIRONMENTAL DATA
Temperature ... ...+ .. —20°Cto +55°C
(Note 2}
Alticude .. ... . L., 70,000 ft. max.
Vibration . .......... (1) 10-50-10 cps
.08'" excursion
(2) 50-500-50 cps
10 G's acceleration
T =15 minutes (Note 4)
Shack . .. ... ..o (1) 250 G’s 1 +.5 millisec.
duration

(2) 50 G’s 11z 1 milli-
sec. duration (Notes 5
and G)

1. The minimum supply voltage should be 170 volts. However, the use of the highest available voltage
with appropriate series resistor is recommended to maintain cathode current within specified limits,
A supply voltage of 200 volts or more is recommended to assure proper operation at the temperature

extremes.

2. At temperatures above and below 25 °C changes in cathode current can be expected.

3. Under the specified test conditions, the tube will ionize in total darkness,

4, For this test, tubes are mounted in each of three planes, X-1, X-2, and Y-1, for one-third of the total
excitation time. On each plane, the ten cathodes are energized sequentially at the test conditions,

5. Shock testmay be performed on any shock machine capable of producing a half sine wave shock form of

the specified duration and amplitude.

6. Each tube is subjected to a total of 20 shocks, 5 shocks in each of positions X-1, X-2, Y-1, andY-2,

in any sequence.
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Fig. 1. TEST CIRCUIT

T TOP VIEW
940 MAX. M *
.840 MIN. | .310 680 DIA.

: MAX. MAX.
l a f
250 MAX.—} 032 “SBLACK SILICON
MAX * RUBBER TUBING
1.370 | )
—Dia.
B.C
FIG. 2 OUTLINE DRAWING
PIN NO. CHARACTER

| NUMERAL |

2 NUMERAL 2

3 NUMERAL 3

a NUMERAL 4

5 NUMERAL 5

& NUMERAL 6 BOTTOM VIEW

7 NUMERAL 7

N NUMERAL 8 FOR PROPER VIEWING, TUBE

v ,TU

S NUMERAL 9 SHOULD BE MOUNTED WITH PINS

10 NUMERAL © | AND 7 VERTICALLY ALIGNED

T ANODE WITH PIN 7 AT THE TOP.

FIG. 3. PIN CONNECTIONS

The information comiained in this brochure does nat necessarily imply a licensc under patents or pending applications of Burroughs Corp. or

. . assure a freedom from patent rights of others. No warranties of any kind are eilher expressed or implied by reason of this publication.
Printed in U.S.A.



BULLETIN NO. 1013 from JEDEC release #3295, May 29, 1961
April 15, 1961

NUMERICAL INDICATOR §)

engineering data report

8037

(B 5031) ULTRA LONG LIFE NIXIE ® TUBE

The 8037 (B 5031) is a gas-filled, cold cathode, 10-digit {"*0’" through 9"}, numerical indi-
cator tube, having a common anode with a suppressor screen to minimize darkening of the
viewing dome. This tube features a cup design providing a non-glare background. It is intend-
ed for use as a direct, in-line, readout device,

(1£059) ££08 IdAL
JOLVIIANI TVORIIWNN

MECHANICAL DATA ELECTRICAL DATA
(See Figure 1)

Overall Length. . ... 0.0 1.380"" max. .

Seated Height . ... ... ..., 1.124"" max. 1. ABSOLUTE RATINGS:

Bulb Diameter . . ... ... .. 1.080"" max.

Envelope Connection. . ..... See"Figure 2

Height of Numerals . . ... .. -61"" nom. lonization Voltage. . .. . . ... 170 Vdc Maximum

Numerical Design. - <« ¢ oo\ See Figure 3 Supply Voltage. . . ... ... .. 170 vde Minimum

Socket, 13-Pin . Note 1

S R See Figute 4 Cathode Current « + o v o .. . «» 3.0 ma Maximum

Weight « « o v 0 o0 e e 0.4 oz. max. Notce 2

Mounting Position. . . . - ¢+ .. See Note 4

Cathode (8) « v v v v v v v v am v Glow Discharge

ENVIRONMENTAL DATA 2. TEST CONDITIONS:

Temperature. . . « . » . » s e, =05° 1o 485° C (See Typical Circuit) Note 3
Note 5

Alcitude. . . oL oo ol 70,000 ft.

Vibration . ............. 10 - 50 cps
0.08 in. Anode Supply Voltage (E) ... 170 vdc
excursion Anode Series Resistor (R) ... 10 K ohms t1%

ShoCK . v« v v vttt v e e e 55 g 11 1 msec Cathode Cuwrrent (I ) - . - .. .. 2.25 ma *33%

TYPICAL CIRCUIT
W

i R
(o] 1 2 3 4 S 6 7 8 9 +
P 9. Q9 Q@ @ @ 9 9 0) =E
| j_ié‘o_l | -
— —— O —_—
- ¢ [o T E—
(SEE NOTE 3)
E R
TYPICAL OPERATING CONDITIONS 170 v 10 K ohm
250 v 47 K ohm
00V 110 K ohm
NOTES

1. All 8037 tubes will ionize at 170 volts ot less. The minimum supply voltage should be 170 Vdc; how-
ever, the use of the highest voltage available with the appropriate series resistor is recommended.

2. For pulsed or time sharing operation of the tube, the maximum cathode current rating corresponds to the
peak pulse current. At currents exceeding this limit, the tube pins or cathode leads can glow.

3. With the tube operated in the test circuit and with the specified anode supply voltage and series re-
sistance, the cathode current will be within the specified test limits. If an anode supply voltage great-
er than the minimum specified is available, it can be used with a correspondingly larger series resist-
aace so that cathode current remains beeween the specified limits.

4. The centetline of the numbers to be displayed passes through pins 1 and 8 of the tube, The tube and
socket should be oriented so that pins 1 and 8 are in a vertical line with pin 8 at the top. The num-

bers are viewed through the end of the tube opposite from the base.

5. At -65° C cathode current may increase by 60% or decrease by 50%.
At +85° C cathode current may decrease by 50%.

6 The selected chatacter should glow over its entire surface when the test voltage is applied.
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Burroughs  Corporation
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ELECTRONIC COMPONENTS QIVIiSiON
PLAINFIRLD, NEW JERSEY

NUMERICAL INDICATOR
Enginsariag Data Report

pA

R
(B5092) Ultra Long Life NIXIE Tube

Bulletin No. 1028 Januery 1, 1963

The 8421 (B5092) is a gas-filled, cold cathode, standard size numerical
indicating tube containing a common anocde and ten metallic cathodes. The
cathodes are formed in the ghape of numerals ("0" through "9"). The tube
s intended for use as a direct in-line readout davice.

MECHANICAL DATA ELECTRICAL DATA
Overall Length . . ., . . . 1.380 Max. Absolute Ratings
Seated Height ., . . . . ., 1.124 Max, Ionization Voltage . . 170 Vdc Max.
Bulb Diameter. . . . . . . 1.080 Max. Supply Voltage . . . . 170 Vdc Min.
Numeral Height . . . . . . .610 Nominal (Note 1)
Pin Connection . . . . . . 8ee figure 3 Cathode Current . . . 3.5 ma Max,

Mounting Position . . . . B8ee note 2
Weight . . . . . . . . . . .4 0z. nom. Test Conditions
Supply Voltage (B) . . 170 Vdc
Series Resistor (R) . 10 K
Cathode Current (Ig)
{minimum) . . . . . . 1.5 ma
(mazximum) . . . . . . 3.0 ma

ENVIRONMENTAL DATA

Temperature . . . . . . . . =65° C. to +85° C.
Alt{tude . . . . . . . . . 70,000 ft,

ARjA
Yy

[
(o T2 5 4 .5 7 B sD" E R
o 994»%3900 £ 10v 10K
I 5 - 200V 24 K
—---—-—--g\ o—— 250 V 56 K

- S
300 v 82 K

I+

3!

Figure 1, Basic Circuit
NOTES

1. The minimm supply voltage should be 170 volts., However, the use of the
highest available voltage with the appropriate series resistor is recommended
to maintain cathode current within the specified limits. A supply voltage of
200 volts or more is recommended to assure proper operation at the temperature
extremes.

2. The tube should be oriented with pins 1 and 8 in a vertical line with pin 8
at the top.

from JEDEC release #4276, May 27, 1963
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FIGURE 2. OUTLINE DRAWING
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FIGURE 4 GENERAL PURPOSE SOCKET, SK-l12



Burroughs Corporation
W

SIVISION

COMPONENTS
PLAINFIELD, NEW JERBEY

ELECTRONIC

NUMERICAL INDICATOR
Engineering Data Report

8422

(B5991) Ultra Long Life Rectangular NIXIE Tube

Bulletin No. 1027 January 1, 1963

The 8422 (B5991) is a gas-filled, cold-cathode, rectangular numerical indicating
tube containing a common anode and ten metallic cathodes. The cathodes are formed
in the shape of numerals (''0" through "9'"). The tube is intended for use as a direct
in-line readout device. The width and depth of this tube are approximately 75% of
standard size cylindrical types permitting side by side stacking in a minimum of panel
space with no sacrifice in readability.

MECHANICAL DATA ELECTRICAL DATA

Overall Length . . . . . 1.120 Max. Absolute Ratings

Seated Height . . . . . . .B62 Max. Ionization Voltage . . . . 170 Vdc Max,
Bulb Width . . . . . . . .790 Max. Supply Voltage . . . . . 170 Vdc Min.
Bulb Length . . . . . . 1.020 Max. (Note 1)
Numeral Beight . . . . . . .610 Nominal Cathode Current ., , . . . 3.5 ma max.

See figure 3
See note 2

Pin Connection . . .

Mounting Position . . . Test Conditions (See Figure 1)

Weight . . . . . . . . . . .3 oz. nom. Supply Voltage (E) . . . . 170 Vdc
Serles Resistor (R) . . . 8.2 K
Cathode Current
Minimum) . . . . . . <« . 1.5 ma
(Maximum) . . . . . . . . 3.0 ma
ENVIRONMENTAL DATA
Temperature . . . . . . . . =659 C. to +70° C, (Note 1)
Algitude . . . . . . . . . 70,000 feet
I’ A""l’ E R
(o T 2 3 & 5 6 789)3 + 170V 8.2K
T Q@ 9 Q @ o 9 0 =E20vV 22 K
L‘—a‘i‘%—J—l 250 V. 47 K
S e—. 1 —— 300V 68K

FIGURE 1. Basic Circuit
NOTES

However, the use of highest

1. The minimum supply
available voltage with
cathode current within
more is recommended to

The center line of
The tube

2.
of the tube.

voltage should be 170 volts.
the appropriate series resistor is recommended to maintain
the specified limits. A supply voltage of 200 volts or
assure proper operation at the temperature extremes.

the numbers to be displayed passes through pins 6 and 12
socket should be oriented so that pins 6 and 12 are in a

vertical line with pin 12 at the top.

from JEDEC release #4276, May 27, 1963
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PIN No. CH&RACTER
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1 1 * Q NUMERAL 4
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l L . rowtar ©
BOTTOM _ VIEW 1”2 (NTERNAL  CONNECTION
.sss‘.‘.—i.—q-—.sss ToP_ ViEW 13 INTERNAL CONNECTION
Max. Max. 1. INTERNAL CONNECTION
Figure 2. OUTLINE DRAWING Figure 3. PIN CONNECTIONS
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9 144 DRILL WIT = L . \_l k : 2l
R L H ——
aro LS 2o Drax a3 EK, 250 £ - > 420 Dia. j:__@l -L.t— f y2oe
A — 3 |
.220 !4 220 | 7:' '
H o comr ]
7 3 - :F&Ye%'g&:g:’;;‘ 140 DIA
I . .
Y cddth 44 144 1A, ‘J L_ DIPED, (2-WOLES
T (2-HOLES) 140
|-—-075 Dll-—-l 084 TOP VIEW, MOUNTING MOLE LAYOUT
Figure 4. PIN STRAIGHTENER, LS-210 Figure 5. GENERAL PURPOSE SOCKET, SK-136
h-750 2016 —+{343 o .698 —efa— & - CONTACT 939%—|
+ote TAILS .
- 440 —| 125 FORMED 52
.220 ol £.016 /1 26°
i ! e
ic»m B I_i 6 -CONTACT ) !
680 | I Yo TaILS Q- “IY avo
420 . & ;984 OlA . ] - o—+ _9 .3
- +.016 == FORMED TO T i
| + ’ ] 939 DIA. ‘e
)
N ! O ,\O
/ A\
.187 DIA. HOLE .zso—l—-[ t2- CONTACTS -349 L—
Tb.'IRU. 8 A20 t.018 BERYLLIUM COPPER, 12~ HOLES
C BORE .070 DR SILVER PLATED .698
TalLS HOT TIN DIPPEOD.
MOUNTING
TOP VIEW HOLE :AYOUT
Figure 6. PRINTED CIRCUIT SOCKET, SK-144
ANOTHER ELECTRONIC CONTRIBUTION BY

Burroughs Corporation
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COMPONENTS

PLAINFIELD, NEW JERSEY

ELECTRONIC

DI Vsl S ) ON

The information contained in this brochure does not necessarily imply a license under patents or pending applications of Burroughs Corp. or

assure a {reedom from palent rights of others. No warranties of any kind are cither expressed or implied by reason of this publication.



Burroughs Corporation
L4

ELECTRONIC COMPONMNENTS OIViBtON
PLAINFIRLD, NEW JERSEY

Bulletin No. 1029 January 1, 1963

NUMERICAL INDICATOR
Engineering Data Report

8423 .

(B6091) Ultra Long Life NIXTE Tube

The 8423 (B6091) i{s a gas-filled, cold-cathode, super size numerical indicating
tube containing a common anode and ten individual metallic cathodes. The cathodes are
formed in the shape of numerals ("0" through "9"), This tube is intended for use as
a direct, in-line, readout device.

MECHANICAL DATA ELECTRICAL DATA
Overall Length . . . . . . . 1,522 Max. Absolute Ratings
Seated Hedght . . . . . . . 1.212 Max, Ionization Voltage . . 170 Vdc Max,
Bulb Diameter . . . . . . . 1,350 Max, Supply Voltage . . . . 170 Vvdc Min.
Numeral Hedght . . . . . . . .805 Nominal (Note 1)
Pin Connection . . . ., . . . See figure 3 Cathode Current . . . 4.5 ma Max.
Mounting Position. . . . ., . See Note 2
Weight . . . . . . . . . . . .8 oz. nom. Test Conditions
Supply Voltage (E) . . 170 Vdc
ENVIRONMENTAL DATA Series Resistor (R) . 6.8 K
Cathode Current (Ik)
Temperature . . . . =65° C. to +85° C, (Minimum) S U
Altitude . . . . . . 70,000 ft, (Maxioum) . . . . . . 4.0
| "‘V" E R

) | 170 v
E200V 20K
v

R "o

00
o~
~
low
{.
o
oo
Lo~
oo
ool
i

W0V 56K

FIGURE 1. BASIC CIRCUIT
NOTES

1. The minimum supply voltage should be 170 volts. However, the use of the highest
available voltage with the appropriate series resistor is recommended to maintain
eathode current within the specified limits. A supply voltage of 200 volts or more
is recommended to assure proper operation at the temperature extremes.

2, Tubes should be moumted with pins 1 and 8 in a vertical line with pin 8 at the
top.
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FIGURE 4. GENERAL PURPOSE SOCKET, SK-1i12



MINIATURE NIXIE® INDICATOR TUBES

Available in rectangular and round configurations. Use
for airborne and mobile equipment readouts and small
lightweight instruments.

Character Size. . ... ... 0.3"”

Viewing Distance. . .. .. 14.0

STANDARD NIXIE INDICATOR TUBES

Available in round and rectangular configurations. Use
for desk top displays and bench test equipment.
Character Size. . ...... 0.6

Viewing Distance. . . . .. 30.0

625 2 305
MAX NOM

1000 ‘MAX.

j_"“:“‘_{.064 MAX.

el 470 Lo

Type B4998 (Rectangular}
PIN CONNECTIONS
Pin No. Numeral

)
[
CORNS O BLN

-
N
|
—
a 2
°
Q.
@©

Type 85991 (8422) (rectangular)

PIN CONNECTIONS

308 680 DIA
NOM MAK

Max. /BLACK SILICON

RAUBBER TUBING

% L Lt

032
MAX.

S0
o “%
(s} gs‘
LR

Type 84032 (7977) (round)
PIN CONNECTIONS
Pin No. Numeral

1
2
3
4
S
6— 6
7
8
9
[¢]

Type B5092 (8421) {round)
PIN CONNECTIONS

ELECTRICAL DATA/MINIATURE TUBES

(See Note 1) {See Notes 2 & 3)
B4998 B4032
(7977)
Rectangular Round
Absolute Ratings
lonization Voitage {Max) 170 Vdc 170 Vdc
Supply Voltage (Min} 170 Vdc 170 Vdc
Cathode Current (Peak) 2.5 ma 2.0 ma
Test Conditions
Supply Voltage 170 Vdc 170 Vdc
Series Resistor 15 K 15 K
Cathode Current
{(Min) 1.0 ma 0.7 ma
{Max) 2.0 ma 1.4 ma
Sockets
Standard Wiring SK176 SK116A
Printed Circuit SK178 SK118A
ELECTRICAL DATA/STANDARD TUBES
(See Note 1) (See Notes 2 & 3)
B5991 B5092
(8422) (8421)
Rectangular Round
Absolute Ratings
lonization Voltage (Max} 170 Vdc 170 Vvdc
Supply Vottage (Min) 170 Vdc 170 Vdc
Cathode Current (Peak} 3.5 ma 3.5 ma
Test Conditions
Supply Voltage 170 Vdc 170 Vdc
Series Resistor 8.2K 10K
Cathode Current
(Min) 1.5 ma 1.5 ma
(Max) 3.0 ma 3.0 ma
Sockets
Standard Wiring SK169 SK112
Printed Circuit SK144 SK130

NOTES

Pin No.

Numeral

node

NWHOANDOOD
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[elele)

Pin No. Numeral
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[
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[

©
|
SNWAOZONHOO

1. The minimum supply voltage should be +170 Vdc, however,
the use of the highest voltage available with an appropriate
series resistor is recommended to provide: 1) greater toler-
ance of B+ & Rp; 2} more uniform brightness; 3) more
constant current operation; 4) improved operation with
temperature and 5) improved life.

2. Special NIXIE tubes such as regular life wide angle types and
weldable or tin dipped flying lead types are also available.

3. Special character NIXIE tubes such as + and — tubes, tubes
with alphabet characters, and symbols {uy, mV) are also
available.




LOW PRICED SIDE-VIEWING
NIXIE INDICATOR TUBES

The low priced series NIXIE tubes are ultra-long life,
high quality, cold-cathode indicator tubes having a
common anode. They can display the numerals 0-9 and
have two decimal points inside the tube (right and left of
the numerals) which are independently operable. The
numeral aspect ratio {height to width) has been designed
to provide the optimum in readability and viewing
distance. The small diameter of these tubes (0.530"
max) permits 0.540" center-to-center mounting and
their short seated height allows for minimal instrument
panel dimensions. The B-5750 NIXIE tube is a low
pressure device designed for d-c operation. It is not
electrically interchangeable with the high pressure
B-57565, B-5855, and B-5859 NIXIE tubes.

Character Size ....cceeeveeee 0.5"
Viewing Distance .......... 24.0'
TYPE 1 TYPE 3 TYPE 2 TYPE 2
8-5750 B-5863ST B-5855ST B-5856ST

] 510 MAX |-

830 14 T
ﬂ MAX

OlA.

SIGMAX ja— —wf 31C WAX r

>
P

—t
¢
¢
£8
1429 4AX

Ew
»~
xn
1373
1
il
L]
an I
)
AN
40

.gh Wuu wax —-]
!
28w .:‘umun

Tube Outline Dimension Chart

LOW COST SERIES NIXIE TUBES SPECIFICATIONS

CONDITION B-5750 B-5853 B-5855
Absolute Ratings

10NiZation VOIAGE ..ooccvvvrrrienenrcrorcassssarensssnnes 170Vdc max  ....oeeeeen 170Vdc Max ...cceeeueess 170Vdc max
Supply Voltage ...... .. 170vdc min ... v... 170Vdc min .. .... 180Vdc min
Peak Anode Current . 15ma max ..... . 17ma max .. .. 17ma max
Anode Current (D.C.) 4.5ma max . - e -
Decimal Point Current . 3ma peak .. . 3ma peak

0.3ma .......
Cathode Prebias .........ccccoenennnes . 60Vdc to 120Vdc ... - e
Average Total Power Dissipation ...........c..... 05 Watts ...oooveeeeereners 0.5 watts ... . .... 0.5 watts

Typical Operating Conditions (Note 1)

Supply Voltage ....... 170Vdc (7.5 KM ..c.... 170VdC i 200Vdc nom
Peak Anode Current 2.6ma typ ... 14ma typ
Pulse Durations ....... . - . .. 100 us

DUty CYCI® crveriieremernrerensisnecrinssnnisiissanane - 5%
CONDITION B-5856 B8-5859 B-5870
Absolute Ratings

{onization Voltage .. .. 170Vdc Mmax .......... 170Vdc max ... 170Vdc max
Supply Voltage .......... 170Vdc min .. ... 170Vdc min .....ccee...  170Vdc min
Peak Anode Current ... . - - e -
Anode Current (D.C.) ... 2.8ma max 6.0ma max .. 4.5ma max

Decimal Point Current . ST, 0.1ma to 0.5ma -
Cathode Prebias .....ccccocemeveeeeeee . 80Vde to 110Vdc ... 60Vdc to 110Vdc ... 60Vdc to 110 Vdc
Average Total Power Dissipation ................ 0.5 Watts ...ccvvreveeene 0.5 watts ........cc.c.... 0.5 watts

Typical Operating Conditions (Note 1)

SUPPIY VOIAGE .ccvriiicririoerisintssssarnnsiasensas 170Vdc (15K Q) ........ 170Vde (10K Q) ........ 170Vde (7.5K Q)
Anode Current{(D.C.) . . 2.0matyp ... . 3.4matyp 3.2ma typ

Pulse Durations ...... . - . - . -
DUty CYCle .oocieriercctinieninnniceearnsaneene = venrereessiranee, — vreseneerereaseiiaes -

NOTE

1. The minimum supply voltage should be 170Vde, however, the use of the highest voltage available with an appropriate series resistor is
recornmended. Typical load lines are 170Vdc-10KQ2 , 200Vdc-22K0) , 250Vdc-43K Q , and 300Vdc-62K , When choosing a load line other
than the ones indicated, it should be chosen such that | a is equal to or greater than the nominal operating current.




(continued from page 6)

PIN CONNECTIONS — B5750
PINNO.  CONNECTION

7e @6 1— Numeral 1
2— Numeral 2
8e o5 3— Numeral 3
4— Numeral 4
19 9o 04 ®I3 5— Numeral 5
6— Numeral 6
t0e o3 7— Anode
8— Numeral 7
[ ]
1o 2 9— Numeral 8
120 o] 10—~ Anode*
11— Numeral 9
12— Numeral O
BASING DIAGRAM 13- Rt Dec Pt
BOTTOM VIEW 14— Lft Dec Pt

*Pin 10 removed from B-5850 Series.

TUBE DESCRIPTIONS

TYPE PRES- OPER- FORMAT INTER-
SURE ATION CHANGE
WITH
B-5760... 1 ... Low.. D.C..... 0-9with d.p. on each .. None
side of numeral.
B-5755... | .... High. Pulsed - .... None
B-5853... Il .. High.. . B-6855
B-5855.. Il.... High. None
B-5859.. Il.... High. .. None
B-6870.. ill... High. B-5859/
B-5870
B-5856 .. 1l ... Low..D.C. ... (1) plus/minus None
B-6866 .. Ill... Low..Pulsed/DC(+)plus/minus B8-5856

The above tube type numbers are for long lead versions. For
short lead versions, the following suffixes should be used.
S—tube with minimum thickness spacer {0.130°* max) and leads
cut to 0.190” max.

ST—tube with thick spacer that makes them mechanically
interchangeable with B-5755S.

Qa3 0w sz o

i

$4C AT 3 jo— 434 2 003 —a{
Fa s
LT TICY I
SK-207 i ot | o ¢ 3
3z 2 - ‘
[ P\ & 94 p:l_l
] 1
! B lure B3 roniwd
) i RN

The SK-207 Sockets are intended for use with Burroughs
B-5750S and B-5850S series NIXIE® tubes.




BULLETIN NO. 1132C
June 15, 1968

TYPES

@ NIXIE® NUMERICAL INDICATOR TUBE B-5750

The B-5750 NIXIE tube is an ultra-long life, high
quality, cold-cathode indicator tube having a
common anode. It can display the numerals 0-9
and has two decimal points inside the tube
(right and left of the numerals) which are inde-
pendently operable. The numeral aspect ratio
(height to width) has been designed to provide
the optimum in readability and viewing distance.
The small diameter of the tube (0.530'* max) per-
mits 0.540" center-to-center mounting and its
short seated height (1.500° max including
standoff) allows for minimal instrument panel
dimensions.

A moveable pin-straightener-standoff, which is
used to align the tube pins for ease of PC layout
and insertion, is part of the tube assembly. The
standoff also allows solder gas to escape during
soldering. These tubes have been specifically
designed to operate both in normal DC applica-
tions and strobed/time sharing applications (See
Note 8).

The B-5750S is identical to the B-5750 except
its leads are cut to 0.175" + .015 for use with
the SK-207 socket, Bulletin 1138.

B-5750S

0435

*.0035 *—k'
1500 DIA 1 e 2 r

MAX TYP—,
X 515 -
1370 \
‘ NOM \
MAX |
4 & e L 1100

362 *1 3es P M
| g oo toio | ‘
Y i A

e \ 1400
ANODE V' MIN
POTENTIAL—/ '\.
0155 !
+.0015 :
DIA .‘L 4
TYP —— - STANDOFF
256 NOM ——1 i:—[
’
f<-:2) 5o
\ oo/ NOM
v

BOTTOM VIEW

Figure 1. OUTLINE DRAWING
(NOTE 11)

ELECTRICAL SPECIFICATIONS

Absolute Ratings

lonization Voltage (Note 1, Fig. 5) ... +170 Vdc max
Supply Voitage ... ... 4170 Vdc min
Numeral Cathode Current (Note 5) .. 3.8 ma max
Peak Anode Current

(Notes 8&9) .. ... 15mamax
Decimal Point Cathode Current

{Note 6) . —.01mato0.3ma
Cathode Pre-bias ... +60 Vde to +120 Vdc

Typical Operating Conditions (Notes 1, 2 & 7, Figures 5 & 6)

Supply Voltage .. +170 Vdc
Series Resistor (Table 2) .. 9.1ka
Anode Current (Figure 5) ... 2.6 ma typ
Decimal Point Current (Table 2) ... 0.2 ma typ
Cathode Pre-bias Voltage ......... ... +60 Vdc

Test Conditions (Figures 5 and 6)
Test Limits (Figures 5 and 6)

MECHANICAL CHARACTERISTICS

Qutline Drawing ... Figure 1
Pin Connection ___.. Table 1

Pin Layout ... _ Figure 2

PC Layouts ... Figure 3

Weight 0.4 oz. max

Lead Finish ... Hot tin dip from 0.150 in. from tube base

Max. Viewing Distance ...... 24 feet

@ Burroughs Corporation/

Mounting ... . Note 3
Color ... ... Neon red

3650, 4358, 5654 & 5852 angstroms
Basing Diagram ... Figure 4

Brightness . ... 200 ft. lamberts
Soldering Heat ... 260 = 5°C for 10 + 1 sec.
0.150" from tube base

ELECTRONIC COMPONENTS DIVISION
PLAINFIELD. NEW JERSEY 07061



PiN DIA .017 MAX. TYP
PIN CONNECTIONS
©0%01.004 ] NUMERAL |
2 NUMERAL 2
3 NUMERAL 3
I 4 NUMERAL 4
5 NUMERAL S
z.. | | ssr @ ooozooa 6 NUMERAL 6
4301.004 TOL NON- 7 ANODE %
CUMULATIVE 8 NUMERAL 7
9 NUMERAL 8
I 10 ANODE #
+ & T NUMERAL 9
i l 12 | __NUMERAL 0
1 13 RT DEC PT
097 £ 002 L_ 1 14 LFT DEC PT
.2041.004 VIEW *Anode pins are connected internally
Figure 2. PIN LAYOUT (TOP VIEW) Table 1. PIN CONNECTIONS
VIEW

‘ PIN 7

od o

2

Figure 3a. P.C. LAYOUT WITH FAIRCHILD 9960 (TOP VIEW) Figure 3b. P.C. LAYOUT WITH TEXAS INSTRUMENTS SN-7441N (TOP VIEW)
(9960 notch away from viewer)

VIEW ANODE

Ia
+170Vde  * . Rp B+
o——4¢——— AAN——0
7e €6 X
0 123456789 oo
8e o5 29999992 ¢9 ??)
140 go o4 ®13 1
100 o3 J
e @2
120 oI Egb
R —
Figure 4. BASING DIAGRAM (BOTTOM VIEW) IK°n$ de‘ Ik oft
-

* To test for lonization at +170 Vdc

Figure 5. TEST CIRCUIT



ENVIRONMENTAL SPECIFICATIONS

Shock ............. 250 g's, 1.0 msec.,, 20 total shocks Ambient temperature —20 to +55°C
X1, X2, Y1 and Y2 planes —40 to 70°C (reduced iife)
Thermal Shock ..... 15 sec., 90°C water - immediate trans- Altitude ........... 70,000 ft.
fer to 30°C water, 15 seconds Vibration .......... 10-50-10 cps., 08" total excursion
Life Expectancy 50-2000 cps 10 g's 15 minutes
(dynamic) ........ (200,000 hours) (Note 10) X1, X2, Y1 planes
NOTES

1. The minimum supply voltage sheuid be 4170 Vdc, however, the use of the highest voltage available with an appropriate

10.
11.

series resistor is recommended to provide: 1) greater tolerance of B+ & Rp; 2) more uniform brightness; 3} more constant
current operation; 4) improved operation with temperature and 5) improved life. (See Table 2 and Note 7

. This NIXIE tube can be used in 4 modes of operation (Figure 5)

a) When a numeral is always “on” and a decimal point will never be “on.”

b) When a numeral is always “on” and a decimal point may or may not be “on.”

¢) When a numeral is always “on” and a decimal point is always “on.”

d) When a numeral or a decimal point will be “on” but not at the same time {numeral or decimal point are lighted alone)
— use the anode resistor plus a decimal point resistor.

In cases a, b and c, only the limiting anode resistor is necessary. (See Table 2)

NOTE: In cases a, b and ¢, a numeral must be “on” when the decimal point is “on" to prevent the decimal point from
receiving excessive current.

Supply Voltage (Vdc) 170 200 250 300

Anode Resistor (Rp) (k& 9.1 20 43 62

Decimal point resistor (Rkd) (k) 120 270 560 750
Table 2

. For proper viewing the tube should be oriented so that pins 7 and 6 are closest to the viewer (Figure 4.)
. As noted on the tube outline drawing (Figure 1) an extemal portion of the tube is at the anode potential. CAUTION

should be exercised.
Value when decimal point is “'off.”

. Value when only the decimal point is '‘on.”
. For proper NIXIE tube operation, a load line must pass through the operating region (shaded area) above point ‘A"

and below point “B" in Figure 6. Operation at an anode current below point “A” can result in partial or incomplete
numeral glow. Operation at an anode current above point ‘‘B” can result in not only spurious numeral glow but aiso
shorter life. Typical load lines for 170 Vdc-10 k@, 200 Vdc-22 kg, 250 Vdc-43 k@, and 300 Vdc-62 k2 are shown. The
limits of the operating region were determined at the 330 V-100 kg, 330 V-51.4 k. At these limits the tubes will exhibit
an anode current within the limits of 1.8 ma min. and 3.5 ma max. These limits can be used to determine if a tube
meets the specification.

. In a typical strobed/time sharing application, (Figure 7) “same-numeral’ cathodes (i.e., all 1's, all 2's, etc.) of all tubes

are connected in parallel and the anodes are strobed sequentially. The rapid strobing is above the flicker rate and
visual indication is normal. However, since the ““on” duty cycle is not 100%, a higher than normal current is used to
compensate for loss of brightness. The B-5750 NIXIE tubes are constructed and specified for these peak current con-
ditions and no extraneous glow is exhibited during this operation.

The maximum pulse duration is 5.0 milliseconds with a 10% max duty cycle.

Under normal DC operating conditions.

Lead length on B-5750S is 0.175" + .015 (for use with SK-207 socket).



TEST CONDITIONS
330 CONDITION A CONDITION 8
T
p = [§] . ]
300 Epb = +60 Vdc OPEN
Decimal point = “ON" “OFF"
TEST LIMITS
- LIMIT A
3 230 Tube Drop = 150 Vdc max.
> LT B
~ Tube Drop = 150 Vdc min.
o
§ 200
S 173 Vdc
g 170
o 150
2 170V 6.1
20ov‘ 20kg)
2
100 %
0y
OPERATING 2
e REGION ko
i || 11 1 1
(o] 1.0 1.8 20 24 30 3% 4.0

ANODE CURRENT (ma)
Figure 6. TUBE CHARACTERISTICS (NOTE 7)
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Figure 7. BLOCK DIAGRAM
TYPICAL TIME SHARING APPLICATION (NOTE 8)

: . The information contained in this brochure does not necessarily imply a license under patents or pending applications of Burroughs Corp. or
Printed in U.S.A. assure a freedom from patent rights of others. No warranties of any kind are either expressed or implied by reason of this publication.



BULLETIN NO. 1144
August 15, 1968

NIXIE®

The B-5855 NIXIE tube is an ultra-long life, high
quality, cold cathode, numeric indicator tube.
The tube can display the numerals 0-9 and has
two independently operable decimal points inside
the tube (right and left of the numerals). Substan-
tial driver-circuity cost savings can be obtained
because the tube has been designed for high peak
current-low duty cycle pulsed operation with
time shared driver circuity. Bright clear char-
acters together with an optimum aspect ratio
(height to width) provides excellent readability
and viewing distance. The small diameter of the
tube (0.510” max.) permits 0.520" center-to-
center mountlng and its short seated helght
(1.350" max. including standoff) allows for mini-
mal instrument panel dimensions.

A moveable pin straightener-standoff®, which is
used to align the tube pins for ease of PC layout
and insertion, is part of the tube assembly. Also,
the standoff is provided with “bumps’’ to give
clearance so flux gas can escape during soldering.

The B-5855S is identical to the B-5855 except the
B-5855S leads are cut to 0.175"' + .015 for use

NUMERICAL INDICATOR TUBE

(FOR TIME SHARING APPLICATIONS)

with the SK207 socket, Bulletin 1138.

*Standoff will not be supplied with the tube until after

October 1, 1968.

TYPES

B-5855
B-5855S

510
MAX
.
t 0435 ‘
+.0035 S
1350 DIA b

MAX TYP N |
.510
o\
MAX NOM
a 1.000
290 L 2 MAX
NOM NOM
} T

\ TYP
.0158

+.0015 —“*
DIA
TYP -~ L sTanooFF

BOTTOM VIEW

Figure 1. OUTLINE DRAWING
SEE NOTE 4

ELECTRICAL SPECIFICATIONS

Absolute Ratings
lonization Voltage
Supply Voltage
Peak Anode Current (Note 3)
Decimal Point Cathode Current
Average Total Power Dissipation(Note 5)

+170 Vdc max
+180 Vdc min.
17 ma max
Note 6

0.25 watts

Typical Operating Conditions (Note 1, Figures 2 & 6)

Supply Voltage

Peak Anode Current (Figure 2)
Pulse Durations

Duty Cycle

+200 Vdc nom.

14 ma typ
100 s sec
2 msec

Test Conditions {(Figures 2 & 6)

Peak Anode Current 11 ma peak
Pulse Duration 100 4 sec
Repetition Rate 500 cps
Test Circuit Figure 6 (Note 7)
Test Limits
Tube Voltage Drop 180 V peak
(Note 8)

MECHANICAL CHARACTERISTICS

Outline Drawing

Pin Connection

Pin Layout

Basing Diagram

Weight

Lead Finish- B-5855
Max. Viewing Distance
Mounting

Color

Figure 1
Table 1
Figure 4
Figure 5
0.4 oz. max

Hot tin dip from 1.000 in. from tube base

24 feet
Note 2
Neon red

3650, 4358, 5654, & 5852 Angstroms



ENVIRONMENTAL SPECIFICATIONS

Shock 250 g's, 1.0 msec., 20 total shocks
X1, X2, Y1 and Y2 planes

Thermal Shock 15 sec., 900C water — immediate transfer
to 300C water, 15 seconds

Ambient temperature —20 to +550C
—40 to 700C (reduced life)

Altitude 70,000 ft.

Vibration 10—50—10 cps., 08" total excursion

50-2000 cps 10 g's 15 minutes
X1, X2, Y1 planes

NOTES

The tube is normally operated from a constant current source. If a constant voltage
source is used, the appropriate current limiting resistor should be used to maintain
anode current within specified limits.

For proper viewing the tube should be oriented so that pins 7 and 6 are closest to the
viewer.

In a typical strobed/time sharing application, (Figure 6}, “same-numeral”’ cathodes
(i.e., all 1's, all 2s, etc.) of all tubes are connected in paratlel and the anodes are
strobed sequentially. The rapid strobing is above the flicker rate and visual indication
is normal. However, since the “on” duty cycle is not 100%, a higher than normal
current is used to compensate for loss of brightness. The (B-5855) NIXIE tubes are
constructed and specified for these peak current conditions and no extraneous glow
is exhibited during this operation.

Lead length on B-5855S is 0.175"+ .015 (for use with SK-207 Socket).
Maximum on time for calculating average power dissipation is 20 msec.

The decimal point must never be operated at a potential more negative than the on
numeric cathode.

Decimal points are disconnected for this test.

This measurement is made after the tube has ionized and near the termination of
the 100 pasec anode pulse.



TUBE TYPE B5755

ANODE CURRENT

WAVEFORM ‘A1)
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TYPICAL CHARACTERISTICS
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Figure 2 NIXIE TUBE, V-1 CHARACTERISTICS
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Figure 3 BLOCK DIAGRAM TYPICAL TIME SHARING APPLICATION (Note 3)



< PIN DIA 017 MAX TYP
N

~-e -.090 % 004
N F
— —4
¢ &
.288 [ | 5SP@ .090% 004:
+.004

CUMULATIVE

L |
+—t——o
I
*—9

I
097 t.002 L

.2841.004

PIN LAYOUT
(TOP VIEW)

P-S 4501.004 TOL NON-

Figure 4. PIN LAYOUT (Top View)

T7e
8e
140 g4
10
e
120

Figure 5.

PIN CONNECTIONS
[ NUMERAL |

2 NUMERAL 2
3 NUMERAL 3
4 NUMERAL 4
5 NUMERAL §
6 NUMERAL 6
7 ANODE

8 NUMERAL 7
9 NUMERAL 8
10 NO STEM LEAD
1 NUMERAL 9
12 NUMERAL O
13 RT DEC PT
14 LFT DEC PT

Table 1. PIN CONNECTIONS

®6
®5
eq ®I3
o3
e2
[ 3]

BASING DIAGRAM

(Bottom View)

TUBE UNDER TEST

01 23456 789,0*’2)
P Q0 Q00 0 Q00 Q0 CURRENT
Lll lll l n@pmss
E. SOURCE
O &
Figure 6. TEST CIRCUIT

[ ] -
@ Burroughs Corporatlon/ELECTRONlc COMPONENTS DIVISION

PLAINFIELD. NEW JERSEY 07061

The information contained in this brochure docs not necessarily imply a license under patents or pending applications of Burroughs Corp. or
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BULLETIN NO. 1153 October 1, 1968

TYPES
y TUBE

> NIXIE® PLUS-MINUS INDICATOR TU B-5856

> (FOR DC APPLICATIONS ) B-5856S
PRELIMINARY INFORMATION R

O .
. . . | I

The B-5856 NIXIE tube is an ultra-long life, high 1350 | j
quality, cold-cathode indicator tube having a MAX
common anode with 4+, — display. The numeral 1220 ‘ A |
aspect ratio (height to width) has been designed X 1 I::g
to provide the optimum in readability and view- l -533 '

ing distance. The small diameter of the tube l T I A
(0.510” max) permits 0.520" center-to-center H“u; T

mounting and its short seated height (1.350” T 4 2000
max including standoff) allows for minimal in- . ”“ M
strument panel dimensions. stTvee Q%% ! _L L &

A moveable pin-straightener-standoff, which
is used to align the tube pins for ease of PC lay-
out and insertion, is part of the tube assembly:
The standoff also allows solder gas to escape
during soldering.

These tubes have been specifically designed to
operate only in DC applications.

The B-5856S is identical to the B-5856 except
its leads are cut to 0.175" + .015 for use with
the SK-207 socket, Bulletin 1138.

BOTTOM VIEW

Figure 1. OUTLINE DRAWING

ELECTRICAL SPECIFICATIONS

Absolute Ratings Typical Operating Conditions (Note 1, Figure 4)
lonization Voltage (Note 1, Fig. 4) .... +170 Vdc max Supply Voltage . ... .. e +170 vde
Supply Voltage ... ... +170 Vdc min Series Resistor (Table 2) ................ 15 ko
Anode Current ... ... 2.8 mamax Anode Current (Figure d) ................ 2.0 ma typ
Cathode Pre-bias ........................... +60 Vdc to +110 Vde Cathode Pre-bias Voltage ... +60 Vdc

Test Conditions (Figure 4)
Test Limits (Figure 4)

MECHANICAL SPECIFICATIONS
Outline Drawing .... Figure 1

Pin Connection ... Table 1 Mounting . . ... Note 2
Pin Layout ____. Figure 2 Color ... ... . ... Neonred
Basing Diagram _..... Figure 3 3650, 4358, 5654 & 5852 angstroms
Weight ... 040z max Brightness.____ 200 ft. lamberts
Lead Finish B-5856 _ _Hot tin dip from 0.600 in. from tube base  Soldering Heat B-5856 .. 260 + 5°C for 10 = 1 sec.
Max. Viewing Distance ... 24 feet 0.250" from tube base
ENVIRONMENTAL DATA
Shock ............. 250 g's, 1.0 msec., 20 total shocks Ambient temperature —20 to +55°C
X1, X2, Y1 and Y2 planes —40 to 70°C (reduced life)

Thermal Shock .. ... 15 sec., 90°C water - immediate trans- Altitude ........... 70,000 ft.

fer to 30°C water, 15 seconds Vibration .......... 10-50-10 cps., 08" total excursion
Life Expectancy 50-2000 cps 10 g's 15 minutes

{dynamic) ........ (200,000 hours) (Note 10) X1, X2, Y1 planes



«PIN D1a 017 MAX TYP
~ .090% 004

VIEW
e
® ) 7e @6
| 55P@&.090%004r
& 4501004 TOL NON- e o5
1 i CUMULATIVE 190 96 o4 PYRS
L 4 AQ_.MV,_Q
‘ | ! 10 o3
@
® | l e o2
e ¢ — 12 oI

097 £ 002 = g
r 284%.008 =

Figure 2. PIN LAYOUT (TOP VIEW)

(BOTTOM VIEW)
Figure 3. BASING DIAGRAM

PIN CONNECTIONS
A
LANOE g, ” i —. MINUS
\ [ 8+ 2
—AVNV O 3
|  —
Fz 3456 7089 ¢ 5
29¢00 000 0Q0Q 6 +., PLUS
l 7 ANODE
8 —_——
L9 .
Epp 10 NO PIN
1)
1 I 1 12
Kon‘ "d‘ Kotf 3
14

BLANK SPACES REPRESENT
INTERNAL CONNECTIONS

Table 1. PIN CONNECTIONS

Ias lKon-’-xKo"*le

Figure 4. TEST CIRCUIT

NOTES

1. The minimum supply voltage should be +170 Vdc, however, the use of the highest voltage available with an appropriate
series resistor is recommended to provide: 1) greater tolerance of B+ & Rp; 2) more uniform brightness; 3) more constant
current operation; 4) improved operation with temperature and 5) improved life. (See Table 2)

Supply Voltage (Vdc) 170 200 250 300
Anode Resistor (Rp) (k) 15 30 56 82

Table 2. Anode Resistor Values

2. For proper viewing the tube should be oriented so that pins 7 and 6 are closest to the viewer (Figure 3.)
3. Lead length on B-5856S is 0.175 + .015 (for use with SK-207 socket).

4. Under normal DC operating conditions.
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BULLETIN NO. 1145 September 15, 1968

™)  NIXIE® NUMERICAL INDICATOR TUBE | B-5859
({ FOR DC AND TIME SHARING APPLICATIONS ) 3.58595
PRELININARY  INFORMATION o

The B-£859 NIXIE tube is an ultra-long life, high

quality, cold-cathode indicator tube having a |
common anode. It can display the numerals 0-9 ‘0a3s /\
and has two decimal points inside the tube 1380 “g?f

(right and left of the numerals) which are inde- e e Typ
pendently operable. The numeral aspect ratio —

(height to width) has been designed to provide
the optimum in readability and viewing distance.
The small diameter of the tube (0.510” max) per-
mits 0.520" center-to-center mounting and its
short seated height (1.350"” max including
standoff) allows for minimal instrument panel
dimensions.

A moveable pin-straightener-standoff, which is
used to align the tube pins for ease of PC layout
and insertion, is part of the tube assembly. The
standoff also allows solder gas to escape during
soldering. These tubes have been specifically

designed to operate both in normal DC applica-
tions and strobed/time sharing applications (See 500
Note 8). MAX

The B-5859S is identical to the B-5859 except
its leads are cut to 0.175” = .015 for use with BOTTOM VIEW
the SK-207 socket, Bulletin 1138.

Figure 1. OUTLINE DRAWING

ELECTRICAL SPECIFICATIONS

Absolute Ratings Typical Operating Conditions (Notes 1, 2 & 7, Figures 4,5 & 6)
lonization Voltage (Note 1, Fig. 4) ... +170 Vdc max Supply Voltage . ..o +170 Vdc
Supply Voltage ... .. +170 Vdc min Series Resistor (Table 2) .. - 10 ke
Anode Current (Note ) ... ... 5.0 ma max Anode Current (Figure 4) .................... _3.4ma typ
Peak Anode Current Decimal Point Current (Table 2) ........ 0.35 ma typ
(Notes 8&9) . o 20 ma max Cathode Pre-bias Voltage .............. +60 Vdc
Decimal Point Cathode Current Test Conditions (Figures 4,5 and 6)
(Note 6) . o0l ma to 0.5 ma Test Limits (Figures 4,5 and 6)
Cathode Pre-bias ......................__. +60 Vdc to +110Vdc

MECHANICAL SPECIFICATIONS
Qutline Drawing _.._Figure 1

Pin Connection ... Table 1 Mounting ... Note 3
Pin Layout ... Figure 2 Color ... . ... Neon red
Basing Diagram __.... Figure 3 3650, 4358, 5654 & 5852 angstroms
Weight ... ....04 o0z max Brightness ... 200 ft. lamberts
Lead Finish B-5859.. .. Hot tin dip from 0,600 in. from tube base  Soldering Heat B- 5859 . 260 = 5°C for 10 = 1 sec.
Max. Viewing Distance ...... 24 feet 0.250" from tube base
ENVIRONMENTAL DATA
Shock ............. 250 g's, 1.0 msec., 20 total shocks Ambient temperature —20 to +55°C
X1, X2, Y1 and Y2 planes —40 to 70°C (reduced life)

Thermal Shock ..... 15 sec., 90°C water - inmediate trans- Altitude ........... 70,000 ft.

fer to 30°C water, 15 seconds Vibration .......... 10-50-10 cps., 08" total excursion
Life Expectancy 50-2000 cps 10 g's 15 minutes

{dynamic) ........ (200,000 hours) {Note 10) X1, X2, Y1 planes



PIN DIA 017 MAX TYP

e— .090 % 004 ANODE
! PIN] CONNECTIONS ] VIEW Ia 8+
‘ ! NUMERAL ! = AAA———O
. 2 NUMERAL 2| |
T 7% 3 NUMERAL 3 | A
I‘ . 4 | NUMERAL 4 7e o6 CRHIND,
208 [ | 35P@090%.004s 5 NUMERAL 5 l l
£.004 ' @ 450£.004 TOL NON- g NU;‘::DAEL 3 8e o5
CUMULATIVE
| 0 NUMERAL 7 140 90 ¢4 03 i -
i B — p
¢——T—%f S | NUMERAL & 0 e3
. o 10 NO PIN - : —
| i NUMERAL 9 lie @2 Kon o Ko} Ixott
1 _ 12 NUMERAL 0
I S 13 |__RT DEC PT 120 o) 1 1
007 +002—e e 14 LFT_DEC PT = -
284 +.004 —o (Bonﬂ" v'm Ias IKon"- lK°" +1kg
Figure 2. PIN LAYOUT (TOP VIEW) Table 1. PIN CONNECTIONS  Figure 3. BASING DIAGRAM Figure 4. TEST CIRCUIT
330 TEST CONDITIONS
H CONDITION A CONDITION B TUBE TYPE B-5859
i CEATIE
= 804K 0 ! "
' Epb = 60 vdc OOPFEFN ANODE[ CURRENT WAVEFORM 1[4
. Decimal point = "ON" “OFF" A
230 I I |
,.;' " » [¢] TOLERANCE VARIATION
3 Lx, 5 I
- £ g 2001 1004 Sec f—
g 200 ‘ z 20m Sec
=3 ; <
L __F o es -
g £ 150
H TEST LIMITS s s
00! l"!'r:}b: Drop — 145 Vdc max 120 ) 9 TYPICAL CHARACTERISTICS
1 = . :
L MY Ube Drop = 130 Vdc min. S DECIMAL POINT ENERGIZED
w 100 1 ! 1 1
B i : L 1 1 ; g (o] 5 10 15 20 25
[+] 10 20 23 30 34 40 45 ~ ANODE CURRENT Ia IN mA
ANODE CURRENT {mA) A
Figure 5. TUBE CHARACTERISTICS DC (NOTE 7) Figure 6. TUBE CHARACTERISTICS (TIME SHARING) (NOTES 7 AND 8)

[

NOTES

. The minimum supply voltage should be +170 Vdc, however, the use of the highest voltage available with an appropriate

series resistor is recommended to provide: 1) greater tolerance of B+ & Rp; 2) more uniform brightness; 3) more constant
current operation; 4) improved operation with temperature and 5) improved life. (See Table 2 and Note 7)

. This NIXIE tube can be used in 4 modes of operation (Figure 4)

a) When a numeral is always “on” and a decimal point will never be “on.”

b) When a numeral is always “on” and a decimal point may or may not be “on."

c) When a numeral is always “on" and a decimal point is always ‘“on.”

d) When a numeral or a decimal point will be “on" but not at the same time (numeral or decimal point are lighted alone)
— use the anode resistor plus a decimal point resistor.

In cases a, b and ¢, only the limiting anode resistor is necessary. (See Tabie 2)

NOTE: In cases a, b and c, a numeral must be “on” when the decimal point is “on” to prevent the decimal point from
receiving excessive current.

Supply Voltage (Vdc) 170 200 250 300
Anode Resistor (Rp) (k?) 10 18 33 47
Decimal point resistor (Rkd) (k) 100 180 330 470
Table 2
3. For proper viewing the tube should be oriented so that pins 7 and 6 are closest to the viewer (Figure 3.)
4. Lead length on B-5859S is 0.175" + .015 (for use with SK-207 socket).
5. Value when decimal point is “'off."”
6. Value when only the decimal point is ‘‘on."”’
7. For proper NIXIE tube operation, a load line must pass through the operating region (shaded area) above point ‘A"

and below point B’ in Figure 5. Operation at an anode current below point ‘A’ can result in partiai or incomplete
numeral glow. Operation at an anode current above point ''B" can result in shorter life. Typical load lines for 170
Vdc-10 k@, 200 Vdc-18 k@, 250 Vdc-33 k2, and 300 Vdc-47 ke are shown. The limits of the operating region were de-
termined at the 330 V-80.4kQ, 330 V-44 .4 kQ. At these limits the tubes will exhibit an anode current within the limits of
2.3 ma min. and 4.5 ma max. These limits can be used to determine if a tube. meets the specification.

. In a typical strobed/time sharing application, (Figure 6) ‘‘same-numeral’’ cathodes (i.e., all 1's, all 2's, etc.) of all tubes

are connected in parallel and the anodes are strobed sequentially. The rapid strobing is above the fiicker rate and
visual indication is normal. However, since the ‘‘on' duty cycle is not 100%, a higher than normal current is used to
compensate for loss of brightness. The B-5859 NIXIE tubes are constructed and specified for these peak current con-
ditions and no extraneous glow is exhibited during this operation.

. The maximum pulse duration is 5.0 milliseconds with a 10% max duty cycle.
. Under normal DC operating conditions.
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ALPHANUMERIC NIXIE INDICATOR
TUBES

Available in three sizes, standard, medium and large,
alphanumeric NIXIE tubes have the capability to display
all letters of the aiphabet, numerals 0-9 and special
characters in a single tube.

Standard  Medium Large
Character Size ............ 0.6" ........ 1.4" ... 2.5"
Viewing Distance ....... 30.0" ....... 65.0" ....... 100.0°

2/I\n | SEGMENT
5 / 3 DESIGNATION
B5971
[)
3
I\/Z
—— " “SEGMENT
oJ o/ |\ |, DESIGNATION
v 88971
B7971

Y

ELECTRICAL CHARACTERISTICS

Absolute Ratings

Supply Voltage (Ebb)

Cathode Current

Ik {Total all cathodes)

Ik (Individual cathodes, K1 through

K12 — except K8, K10)
Ik (Individual cathodes, K10, K13)

Ik (Individual cathode, K8)
Test Conditions

Supply Voitage (Ebb)

Series Anode

Resistor (Rp)

Absolute Ratings
Supply. Voitage (Ebb,

Vdc min)

Individual Cathode
Current(lk, ma max)

K1, K4, K15

K7, K9, K11,
K10, K14 ..

K13

K2, K3, K5, K6, K8, K12 .

Total All Cathodes

Test Conditions

Supply Voltage, Ebb (Vdc:)
Series Anode Resistor, Rp (Ohms)

4.850 <l %%‘22 tix‘
1' 3680
| NOM.
T
LeZoNG J
L%ﬂ‘é—d it
Type B7971
B5971
.......................... 170 Vdc Min.
......................... 12 ma max.
1.7 ma max.
1.5 ma max.
......................... 3.0 ma max.
170 Vde
6.8 K +1%
B7971
6.0 6.0
5.0 5.5
3.5 4.0
45 5.0
... 140 21.0
170 1
43K+1% 1.8K+1%




BULLETIN NO. 1017A

READOUT DEVICES

NUMERICAL INDICATOR
Type B-5991
Ultra Long Life Rectangular NIXIE® Tube

The B-5991 NIXIE Indicator Tube is a gas-filled, cold cathode,
10 digit (“0” through “9”) rectangular tube, having a com-
mon anode.. It is the first in a series of rectangular tubes which
permit the miniaturization of digital equipment using in-line
readout. Both the width and depth of this new tube have been
reduced to approximately 75% of standard size cylindrical types
while retaining numeral size. Individual tubes can now be
stacked side by side using minimum panel space with no sacri-
fice in readability. In addition, the smaller width and depth of
the rectangular tubes permit much greater design flexibility
including the use of smaller drive circuits.

The rectangular tube retains all the characteristics which have
made NIXIE Indicator Tubes the most widely accepted readout
device in the electronics industry.

MECHANICAL DATA ELECTRICAL DATA
Overall Length ..o 1.120 Max. ABSOLUTE RATINGS
; lonization Voltage .....cecoeevevenncccnincrccrncninees 170 Vdc Max.
Seated Height ..o .862 Max. SUPDIY VORBZE oo - 17? Vde Iil;in.
. Note
Butb Width ....ooec e reeeeeees .790 Max. Cathode CUMTENT oo 3.0 ma Max.
Bulb Length ............................................................ 1.020 Max. TEST CONDITIONS (See Basic Circuit)
Numeral Height .......cccccoooooccmeerccsscvrcnsicirnen 603 Nominal Supply Voltage (EDD) ..oooooocecerssivrrrs e 170 Vde
Series ReSIStOr (R) ....o.occuvrrcreeieeeeeererrerereisescreseisnines 8.2K
Pin Connection ... See Figure 3 Cathode Current (Ik)
(MINIMUM) oottt enrees 1.5ma
Mounting POSItion .........ccovurvvccriiininecineieereens See Note 2 (MAXIMUM) oo eeseeees s aess e eesss s ssasesemanens 3.0ma
R
1 —W
. E R
R EEEEREER) o s
| 264 ] 250V 4 T-
L_—% °°TJ___ 300V 68K
-—0 O eeemtesenr]
Figure 1.
NOTES

1. The minimum supply voltage should be 170 volts. However, the use of the highest available voltage with the appropriate series
resistor is recommended to maintain cathode current within the specified limits.

2. The center line of the numbers to be displayed passes through pins 6 and 12 of the tube. The tube socket should be oriented so
that pins 6 and 12 are in a vertical line with pin 12 at the top.
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1.120
MAX,

T

.064
MAX.

!

.862
MAX,

l

i
L
¢

1.020
MAX.

.395 395 TOP VIEW
MAX. MAX.
Figure 2.
(6) - HOLES [ 26° (2)-HOLES ON
ON A .340R. 13°—] A .210 £.0015R.
K
2 PIN No. CHARACTER K
1 ANODE
> NUMERAL © 170 (14)- HOLES
3 NUMERAL 9 -043 £.0005 DIA.
a NUMERAL 8 - WITH 109 DIA, x
5 NUMERAL 7 1125 DIA. 41— - y ) 45° C'sK.
6 NUMERAL 6
7 NUMERAL n ®
. NOMERAL 2 176 5 A6 .44 DRILL WITH
s NUMERAL 3 ’ .281 DIA. X 82°C'SK.
) NUMERAL 2
i NUMERAL | ’
BOTTOM VIEW 2 INTERNAL CONNECTION 220 220 CHAMFER
13 INTERNAL CONNECTION 031 x 45°
14 INTERNAL CONNECTION X Ve
1A - LA}
R )
Figure 3 4 Sttt
g .
L3
.875 DIA. .094
PIN STRAIGHTENER
LS-210
Figure 4.
fa— .750 —] .343 .343 b 781 —f
187 DIA.— 1 —.312 DIA. 093 —m 1390 |
4 — CASTING L
{MICA FILLED &
| /7 i PHENOLIC ) A
2N %
625 ! /‘.w\
.625+.001
1.562 ON U A i ! .507R.
. a _1_ 1}— | ‘ /
= — . 1.250
1250 € 420 DIA- F——:D, = .002
J |
QAhC ] '
T .984 DIA. f ]
- {14) CONTACTS |
BERYLLIUM COPPER,
SILVER PLATED TIN 140 DIA.
144 DIA. DiPPED, (2-HOLES)
{2-HOLES) 140
TOP VIEW $K-136 SOCKET MOUNTING HOLE LAYOUT
Figure 5.
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SUPER NIXIE INDICATOR TUBES (B-6091)

Designed for wide angle viewing. Use for desk top
displays and bench test equipment.

Character Size. . .... .. 0.8"

Viewing Distance. . .. .. 38.0°

LARGE NIXIE INDICATOR TUBES (B-3091)

Designed for wide angle top viewing. Use for large
audience displays and status boards.

Character Size. . ... ... 1.4”

Viewing Distance. . .. .. 65.0

JUMBO NIXIE INDICATOR TUBES (B-7037)

Designed for wide angle side viewing. Use for large
audience displays and status boards.

Character Size. . ...... 2.0”
Viewing Distance. . . ... 100.0'
TvpecB-6091 (842“:)")s
1
608 1350 DIA. P CONNECTIO ELECTRICAL DATA/SUPER
NOM. MAX. 1 Ic (See Note 1) (See Note 3)
4*_ 2— anode B-6091 (8423)
3— 0 Wide Angle
} T 4— 9 " Absolute Ratings
1212 5— 8 lonization Voltage {Max} 170 Vdc
MAX, 6— 7 Supply Voltage (Min) 170 Vde
7— 6 Cathode Current (Peak) 4.5 ma
g— éC Test Conditions
— Supply Voltage 170 Vdc
3:; 10— 4 Series Resistor 6.8KN
11— 3 Cathode Current
12— 2 {Min) 1.5 ma
13— 1 {Max) 4.0 ma
Cathode Prebias Voltage 65 Vdc
— 2932 x‘"‘- Sockets 12
. N Standard Wiring SK
2 r povge Type B B0 & Printed Circuit SK130
Pin No. Numeral
1,375
NOM. 1— ic
_ 2- anode ELECTRICAL DATA/LARGE
= 3- 0 {See Note 1) (See Note 3)
4— 9
65— IC B-8091
6— 1C Wide Angle
7— 8 Absolute Ratings
8— 7 {onization Voltage (Max) 170 Vdc
0 6 Supply Voltage (Min) 170 Vdc
10— 1c Cathode Current (Peak) 6.5 ma
11— 1c Test Conditions
12— 5 Supply Voltage 170 Vdc
13— 4 Series Resistor 5.6KAN
14— 3 Cathode Current
16— 1c {Min) 3.0 ma
16— 2 {Max) 6.0 ma
17- i Cathode Pre bias Volitage 65 Vdc
Sockets
Wiring SK137
Jumbo Type B-7037
PIN CONNECTIONS
Pin No. Numeral
3,;3‘2,(5 1- IC ELECTRICAL DATA/JUMBO
" 2— Anode {See Note 1) (See Note 3)
i?xs 2: g B-7037
5— Ic Wide Angle/Side View
6— ¢ Absolute Ratings
WW—- 7— 2 lonization Voltage {Max) 200 vdc
g— 4 Supply Voltage (Min) 200 Vdc
9— 1 Cathode Current {Peak} 7.5 ma
10— Ic Test Conditions
11— ic Supply Voltage 200 Vdc
12— 8 Series Resistor 9.1K ML
13- 9 Cathode Current
14— 5 (Min) 4.0 ma
15— iIc (Max} 7.0 ma
16— 7 Cathode Prebias Voltage 65 Vdc
17— 3 Socket
Wiring SK137




BULLETIN NO. 1034A
September 1, 1963

NUMERICAL INDICATOR
Type B-9012
PIXIE® Position Indicator Tube

The B-9012 is a gas-filled, cold cathode, indicator tube. It
contains ten glow positions or cathodes located 36° apart which
are visible through numerical perforations in a plate located
above the cathodes. The plate serves as a common anode and
functions in the manner of an internal bezel with the indicated
number determined by the position of the glow discharge. A
twelfth electrode functions as a “keep alive” to obtain rapid
ionization for those applications in which this property is
desirable.

The PIXIE Indicator Tube is an extremely low cost device
which has the ability to display up to ten independent bits of
information simultaneously. It is ideal for counting or status
displays and requires very low power. It has the same long
life characteristics as Burroughs NIXIE Indicator Tubes.

MECHANICAL DATA ELECTRICAL DATA
ABSOLUTE RATINGS
Overall Length ..o 1040 max. Individual Cathode lonization Voltage ......c.coveeeene. 150 Vdc max.
ioht o 720 .0 Individual Cathode Current .......ccoccrvcrevneness ..600u Adc max.
Seated Height 720 0 Keep Alive lonization Voltage .........oeineenienen, 180 Vdc max.
B iameter ..o . .
ulb Diameter 1.080 max TEST CONDITIONS
Sockel s SK-111 H, SK-111 V Anode to Cathode Supply VOMAgE .........oooveeoreeoeeeoesocrccreeererires 150 Vde
; L Anode Series ReSIStOr ..ottt 82 K
Mounting Position ........ccoveenicrcrcnencnns Any Anode t0 Keep Alive SUPPIY VOIEAZE oo 180 Vdc
1L L 1.0 0z. max. Cathode CUITENT ........oovve e g(S)(()) l:lz r;:zla:
[ WY _I_
o} | 2 3 4 5 6 7 8 9
(0 P 0 0 9 Q 9 @ 9 9 °> =
[ q® So—0oI ] =
e i T
O

KEEP ALIVE

Figure 1. BASIC CIRCUIT
NOTES

1. The basic circuit shown in Figure 1 is used for test purposes only. Individual cathodes are checked for proper ionization with a 150
Vdc supply voltage; the keep alive electrode is checked with a supply voltage of 180 Vdc. For simultaneous ionization of several
digits, the test circuit must be modified to contain individual 82K resistors in each cathode rather than a single 82K anode resistor.
Use of the keep alive electrode is not required unless ionization times on the order of several microseconds are desired. When
using the keep alive electrode, it must be connected through a 4.7 megohm resistor to a separate supply.
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PIN NO. CHARACTER

EY]
b=
x

" 1040
MAX.

CONOGRH N —
PO ND®DOO =N

10 3

1 ANODE
2 KEEP ALIVE
3 ANODE

U U Q0

1.080 MAX.—|

BOTTOM VIEW

Figure 2. OUTLINE DRAWING Figure 3. PIN CONNECTIONS

0430 £.0005 DIA. AND C'SK. 45° T0.109 DIA.
10 HOLES EQUALLY SPACED AS SHOWN ON
.656 *.002 DIA. PIN CIRCLE.

—.0430 *.0005 DIA. AND
C'SK. 45° TO .109 DIA.

DRILL #27(.144) 1125 DIA 10 HOLES EQUALLY

AND C'SK. 82° X g ) SPACED AS SHOWN ON

.281 DIA.————— 440 1.002 DIA. PIN
CIRCLE.

CHAMFER .03i X 45°

.
i
T
T

?
Sudraad i b b '31“

I AJ ¥
l+—.875 DIA. 094

Figure 4. PIN STRAIGHTENER, LS-203

SK I -V
_ +.003
1407333 01a 140 _ 002 D'AZ
- +.016 2 HOLES
(2 HOLES) 1016 _ o0s DIA- ¢ ' & 1016 * -1 pia.
. \é 1312
1187 - é- *.010
L .656 ¥.005
656 ® ¥
_/ +.008
c r ! ' 1312 2.010 MOUNTING DETAIL
T T ik
l T T .093 ReF MOUNTING DETAIL
W : !
.343 .250
IR S 3
NOTES:

|. THE SADDLE IS PERMANENTLY FASTENED TO SOCKET.
2. SKIll-H IS FOR HORIZONTAL MOUNTING.
3. SKfll-V 1S FOR VERTICAL MOUNTING.

Figure 5. GENERAL PURPOSE SOCKETS, SK-111-H AND SK-111V
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