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‘Progress

One fumble, one touchdown

for Tung-Sol fluorescent readouts

PROGRESS IN
DISPLAY DEVICES
EEE was LESs than enthusiastic
about the seven-bar fluorescent
readout, Digivac I, introduced by
Tung-Sol just a few months ago
(see “Two more contenders for
readout throne,” EEE, June 1968,
pp. 26-28). Apparently, Tung-Sol
wasn't overjoyed either. It drop-
ped Digivac I, conceding that
“Market study, customer reac-
tions and our own research quick-
1y obsoleted the device because of
certain design considerations.”
Unwilling to accept defeat of
Digivac I passively, the company
just introduced a second-genera-
tion readout, Digivac S/G, and
this one really looks good. Like
its predecessor, it's a seven-bar,
single-plane readout in a vacuum-
tube envelope. Unlike the earlier
Digivac, a seven-triode, common-
cathode -tube, the S/G version
(seven diodes with a common fil-
ament-cathode) requires no 250-
V anode supply; it consumes less
power; its structure is much
simpler since there are no control
grids, and it generates no emi.
The new tube can operate with
a 12-V plate supply, which is low-
er, even, than the 20-V grid
swing needed by the triode ver-
sion. But with 25 V it gives a
beautifully bright character. The
filament takes only 1.6 V at 45
mA, which is a lot more impres-

sive than the 1.5 V at 360 mA
required by the triode.
The price magnet

These features are attractive.
but the major attraction may be
the price. In 1000-up quantities,
Digivac S/G costs only $2.50.
making it the lowest-cost readout
tube on the market. That figure
makes the $8.50 tag on Digivac
I look ridiculous and, more im-
portant, it beats the price of the
lowest-cost Burroughs tube, the
B-5750 with decimal points
($3.95), and of Alco’s Elfin, a
seven-bar neon readout with de-
cimal ($2.99).

An optional decimal point in
Digivac S/G boosts the 1000-up
price to $2.90. But the decimal-
point version has a lead flying
out of the top of the 9-pin minia-
ture tube. Though many users
may find it handy to retain 9-pin
conveniences, others may find the
flying lead awkward.

In quantities of 100,000, prices
become even more attractive:
$1.95 without the decimal and
“slightly more than $2” with it.

Licking the logic problem

Without suitable decode logic
and drive, any new readout faces
a rough future. Tung-Sol learned
this lesson with Digivac I. With
Digivac S/G. the company offers

(Continued on page 20)

Tung-Sol's Digivac I (left) never made it. But the new Digivac S/G,

with or without decimal point, has

a string of extremely impressive features, not the least of which is the fact that it's the lowest-priced read-

out on the market. An IC logic and drive package offers low cost, low speed (unfortunately) and superb

versatility.
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(Continued from page 18) '

an exceptionally versatile logic
package, designed tan(l made by

sneral Instrument.

G(R:m(:ne might expect, ‘theAGI‘
package uses .\ITOS_ 1C circuitry
and, in quantities of 100,000, the
beautiful — $4. At 1000-

rice 1s .
e ice is still hand-

up levels, the pr
some at $16. . '
>O?he logic is now available in
a 24-lead, 1/4 x 3/8-in. flat pack.

soon be

arge quantities will n |
e dual-inline

available in 24-lead
ackages.
pd&[‘k:: logic has just about every-
thing anybody could hope for ex-
cept speed. Its up/down mun,ter
can accept a clock ra}e no fa.x‘ter
than 500 kHz — \\'hlch can rule
it out of many applicatnons.}
Otherwise, the package is eX-
tremely versatile. It converts
parallel BCD to seven-bar output.

Or it counts pulses — up or down.
It stores a count and displays .u.n'
command. It gener'ates_ a C-é“{‘[
signal for multi-digit dlspla_\fi.l. .
provides zero-count andv a .sef
count indications, leading-zero
blanking, decimal storage and
start-count preset. That's a lot of
logic in a small package at a low
price.
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[£c| NEW PRODUCTS

Economy readout tube
outshines competitors

Single-plane alphanumeric device
combines low power and high speed

A $2 readout tube based on a simple
design combines high intensity, low
power consumption, high speed and
long life.

Tung-Sol's Digivac S/G is a single-
plane seven-bar segmented fluorescent
readout. Each bar of phosphorescent
material acts as an anode when actu-
ated by a 10-to-40-volt dc signal volt-
age. Two barium - carbonate- coated
tungsten wires, strung between the
segments and the viewer, act as the
cathodes. These two wires are almost
invisible since their temperature is well
below 700°C —only 45 mA at 1.6
volts ac or dc are needed to energize
them.

Nix on gas ionization

The advantages of this new design
go beyond the cost savings.

The conventional gas-ionization type
readout tube does not offer a single-
plane display. Its numerals are stacked
atop one another from the front of
the tube to the back, making for some
loss of clarity at a distance. The Digi-
vac's single viewing plane permits a
viewing angle up to 150°. Whereas
the two types of tubes have equally
bright outputs, the Digivac's characters
are blue-green in color and the gas-
ionization tube’s are red. Tung-Sol
engineers say that their tube eliminates
the parallactic errors, “seasick,” and
“bloodshot eye” effects found in other
types. And, it is visible at over 40
feet.

Since the luminosity is generated on
the surface of identical segments, the
characters are uniformly bright. The
readouts operate at a high speed—lim-

82

ited only by the persistence of the
phosphor.

The units can display all 10 numer-
als and thirteen letters. A decimal
point is optional. They have a stand-
ard 9-pin socket base.

Less power to you

Electrically, the simplified design
really reaps benefits. The maximum
power required by the tube—the fig-
ure 8 plus a decimal point—is 280
mW. The comparable figure for other
types of readout can be as much as
600 mW. Switching voltage require-
ment is 25 volts dc; other types require
up to 170 volts. This makes the tube

Figure eight. The eight and decimal
point represents the tube's maximum
power requirement—280 mW. The dec-
imal segment is fed through the flying
lead at the top. The tube stands 1.73
inches tall, exclusive of this lead.

ideal for battery operated equipment
using a 1.5-volt D cell, or a 9-volt
transistor battery. And, the Digivac
is reportedly EMI emission-free.

As far as life is concerned, Tung-
Sol engineers have tested the tube for
over 3,000 hours thus far. It has suf-
fered no degradation. They feel that
the tube, life-wise, will be competitive
since two factors contributing to po-
tential failure, heat and voltage, are
much lower in this tube than in com-
peting tubes.

The logic of low power

Logic for the readout tube is sup-
plied by a General Instrument design-
ed MTOS chip. Packaged in a 24-lead
flat pack, and available for about $4,
the chip consists of an up/down dec-
ade counter, storage register, decoder/
driver and input, output and command
terminals. The low power consump-
tion of the tube makes the FET logic
a natural.

The logic package incorporates
count storage and display-on-com-
mand features. Provision is made for
cascading multi-digit displays, zero
count indication, leading zero blank-
ing, preset or desired count start, deci-
mal point storage, moving decimal
point indication with outside logic,
and false count indication.

The tubes are available for $2.55
($2.90 with decimal point) in 1000-
lots. At the 100,000-piece level, prices
dip to below $2. Tung-Sol Division,
Wagner Electric Co., One Sumner
Ave., Newark, N.J. 07104. Phone:
(201) 484-8500.

Circle 305 on Inquiry Card

Circle 36 on Inquiry Card ——
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MOS Drives Indicator Tubes
Diff-Amp Circuit File
Chart Selects ‘Right’ IF
Snap-Actions for Low Power
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LOWER-VOLTAGE READOUT TUBES
CAN BE DRIVEN BY MOS

ROBERT H. CUSHMAN, Eastern Editor

Latest challengers to the “Nixie" read-
out are two inexpensive multiple-anode
CRT’s that can be directly driven by
many MOS and industrial logic families.

“Nixie” -type cold-cathode indicator tubes sell for as
low as $3.95 at the 1000-quantity level. Two new hard-
vacuum, luminescent—anode indicator tubes, one by
Tung-Sol Div. of Wagner Electric Corp., the other by
Nippon Electric Co., Ltd., now are offered at the same
or lower prices than the Burroughs “Nixie”*.

Tung-Sol quotes its tube at $2.55 at the 1000 level
and expects to go under $2 for large-volume production
orders. NEC is matching the «Nixie” price on low-
volume orders, but expects to be competitive at the
100,000/yr level.

To EDN, however, the real selling point for these
new tubes is not so much their low prices, but the ease
“Registered trademark ofiBurroughs Corp.

TEN LINES
0-9

(It is assumed decimal

coding 15 ovailable) N

EXISTING MOS LOGIC
(complementary type shown but
P.channel can olso be used)

Fig. 2—Driving Indicators Directly from MOS. Any logic that
has a 12V or more swing will drive the tube segments into
useful light output. The current requirements-typically
under a milliampere —are inconsequential for most logic

All

with which they can be driven directly from MOS and
higher-voltage industrial-type logic families. These
new low-voltage, low-current tubes can simplify dis-
plays. They need neither the 170V power supplies of
the “Nixies” nor the 1/2A current of incandescent-lamp
readouts.

A one-tube system fragment breadboarded by EDN
(Fig. 1) indicates how the Tung-Sol unit can be directly
driven by an existing logic family, the RCA comple-
mentary MOS. The logic’s 12-15V power supply pro-
vided the anode power for the Tung-Sol tube (Fig. 2.
Either a penlight battery or a small transformer will
furnish the 1.5V, 72-mW excitation needed by the
directly heated cathode. The multiple anode segments
were driven by the MOS gates through a silicon-diode
matrix (WC 227 diode arrays from the Westinghouse
200 DTL family). The diodes were arranged to choose
the segments that formed the readout numerals.

saunead ubisad

At 15V, the upper limit on the RCA logic, display

!

i

Fig. 1— Breadboard of MOS Driving an Indicator. This bread-
board, constructed by EDN to become familiar with the
Tung-Sol tube, showed that little additional circuitry is
needed to drive these tubes, and that they do not constitute
much of a power drain on the main system. For the photo,
the shield around the indicator tube was removed.

SEGMENT ENCODE
MATRIX (Diode, etc.)

TUNG-SOL

NEC

families, even when all of the segments are being driven
simultaneously to form an 8. The circuit fragment shown is
from the EDN trial of one of the Tung-Sol tubes with RCA
complementary MOS logic.
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decimal-point element. Both use

Seven ﬂuorescent sections form MR o-pin, miniatre-be

base, but the decimal-point version

a C|ear a‘phanumerlc dlsp‘ay has an additional lead in the top of
the tube for the decimal-point
All numerals and half the letters than other tubes,” says Ray Raago, ogic.
in the alphabet can be formed by 2 Tung-Sol senior project engineer. Both readouts use an electron 0p-
only seven g\owing green segments “The green phosphors and the tics scheme that obtains illuminat-
in a simple new yacuum tube. The planar construction did it. Speed is ing electrons for the anode ele-
new device is intended as 2 low- limited only by persistence of the ments from tw'm-coated cathodes
cost alternative 10 more complex phosphor.” 0.00039 in. dia., positioned in
display tubes, and it will be used “We discovered that customers front of the array. The cathodes
in test equipment, control displays, wanted 2 readout tube that is able operate at a low temperature, less
and consumer electronics. to operate in portable, battery- than 700 ¢ and thus_ are barely
The Digivac S/G (second gener- powered packs and use very little  visible when emitting. Brighmess of
ation) readout tubes are produced power." Raago explains. The Digi- the characters can be increased by
by the Tung-Sol Div., Wagner vac will respond to signals in the raising the anode voltage level.
Electric Corp- (Newark, 3). 10- to 40-v ac range, but in order The Digivacs will sell for around

Each consists of seven diodes that 10 get the high brightness, it is $2 each and the IC logic drivers
form a planar array and 2 com- preferable for the signals to

: be at  will sell for about ¢4 each, when
mon cathode in 2 glass envelope. least 25 v, with 2 filament supply purchased in large quantities.
The anode elements, approximate- of 1.6 v ac or dc at 45 ma. Total (4.444; 4.56)

ly 8 mm long by 1 mm wide, are  power consumption with all seg-
coated with 2 speci

al low-voltage ments is less than 280 mw.
phosphor. Highly visible slanting

“These Specs make the Digivac
characters, 0.360 in. by 0.57 in., 2 natural for intcgraled—circuit driv-
are formed within the miniature  ers,” the engineer Says, “so Wwe
1%-in.-high tube. worked along with General Instru-

Project aim. «we set out to de- ment Corp. (GI, Hicksville, N. Y)
velop 2 competitive, side-reading to come up Wwith matching-field-
display tube that would be easier  effect transistor circuitry 1o drive

to read from 2 greater distance and  the tube.”
would have wider viewing angles Decoders to match. Monolithic-
IC modules that decode logic an
drive the Tung-Sol tubes are de-
signed and available at GI. They ar¢
needed in cases where the appro-
priate switching logic is not avail-
able in the customer’s circuitry.
The 24-lead circuits, which are
able to count, store, and decode
logic as well as drive the Digivac,
are in Ya-in. by Y-in., dual in-
line packages. «Metalized-oxide
| Segments silicon FETs that we call

(seven) permitted us t0 compress 300 tran-
sistors into one small ﬂatpack,”
reports Bill Whitehead, an applica-
Decimal tions engineer at GI's Microelec-
point tronics Div. «MTOS offer high-
input impedance, high—packing
density, and low-power consump-
iton. Three packs would usually be
needed to perform the same func-
tions with bipolar logic. The 1C
logic driver modules require —13
and —27 V dc for their standard
operation.
Seven fluorescent anode segments form One more point. Another version

all numerals and half the alphabet. - e
Digital MOS logic selects segments. of the Digivac has an additional
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ALPHAN UMERIC
READOUT:

hetter performance at
much lower cost

An electronic alphanumeric readout
that sells for about $2.00 in 100,000
lots and $3.95 in 1,000 quantities,
yet performs better than comparable
units costing considerably more, has
been developed by Tung-Sol Divi-
sion, Wagner Electric Corp-, New-
ark, N.J. Key to the low cost: sim-
pliﬁed design, lower production
costs and improved quality. Offer-
ing high intensity, long life, high
speed, and low power consumption,
this second-generation Digivac $/G
is designed for use in computer cit-
cuits, test equxpment, process con-
trol, automotive instrumentation and
consumer electronics. It can display
all numerals and UP to half the

alphabet.
A matched 1S1 ic logic which
counts, remembers, decodes and

drives is available ($4.00 in 100,000
lots and $16.00 in 1,000 quantit'\es)
inal/4x 3/8” 24-lead flat pack.
Production quantities of this logic
will be supplied in a dual in-line
package.

chmented characters are in eye-
ease blue-green near the tube’s front
wall in a single viewing plane which
permits 2 viewing angle up t° 150°
and eliminates parallactic errors in
addition to “seasick” and “bloodshot
eye” effects. Since luminosity is
generated on the surfaces of iden-
tical phosphor-coated segments,
characters are uniformly bright. The
readouts operate at very high speeds
limited only by the persistence of
the blue-green phosphor which of
course, is infinitely faster than the

human eye fesponse. Digivac S/G
is EMI emission-free.

_ The LSI ic logic ;s a monolithic
integrated MTOS (Metal-Thick-Oxide
Silicon) circuit designed specifically
as a matched logic for the Digivac
§/G. The logic/driver ic consists

of up/down decade countef, storage
register,
priate input, output,

decode/driver, and appro-
and comman

active research and development
program on electroluminescence Bo-
ing in the early 1960’s. But poor
life, low light output, and the need
for a high-frequency power source
led to the abandonment of research
in this direction. These short-com-
ings of electroluminescence still
plague the industry.

Another attempt at supplying

terminals. Signal input to the coun- high-volume markets was a SEveR
ter can be in tWO forms: a Bcp (bin- filament array configured as 2 S€&° - St D’L’I
ary coded decimal) signal or 2 pulse mented figure 8, mounted in a flat- Ney,, Va
input. Decoding and amplification faced Compactron tube envelope. IargErR . Ny g
drive the proper bar segments Of Never marketed, this device gave ‘:’”t ,,,asrhare of
the Digivac. birth to the trademarked Digivac. & agne, ket, ’helhe alpp, tes .
Some features of the logic include Nonetheless Digivac 1, a device in fl o"ew Vf’t‘_qu-c Tu,,&;"u er'.d for
count storage and display on com- troduced at the IEEE show in 196, for Tescep, TSiopn o p ol d,'y-'Ac Teaq.
A - 5 ; ap, re, of as Isig,
mand. Provision 1S made for cascad- was qUICkly obsoleted by the resu Pareg ut g5 adoy, its py. ingy, n of
ing multiple-digit displays; zef0 of market study, customer reacti : Alsolwrh $53_n I""ge'ube ’h’fwa° ;ced
count indication; leading zero plank-  and Tung-Sol's own research. uogic aa"ai[abl for thqu"nlht’ wij s/G
ing; preset Of desired count start; quirements for a simpler, lowe! is”:‘downcl;-?ge cf) Noy, Olderlv’ “o,:”
decimal point storage; moving deci- readout device and a matchinf Vac.r’ ang 4 CD chIsz,,, an pp gsion‘
mal point indication with outside  cost logic and driver to g0 w I"St}u Veloecoder‘du',"fr, f 3 g S 1o
Jogic; and false count indication. ~ readout have led Tung-Sol Costs g ent ‘éed and"ve, [;’Ofa €Cade
neering and research depar! q“anmy Per g; Iheb“ilt br the D;°$~
develop the device which t 2o The °, Ofder ~'8ivac IOgl‘cy Gene,.g"
Each bar of seven-bar now call Digivac S /G. WaCOrd,- ge"elopm tage PaCka al
segmented fivorescent - the . Prom o ent of in %8
readout is a phosphor- clvcie 59 om ina com Orjg;, Pled b"d Beyy "
escent material that useq te i:l deg;, Y the cof T w tupe
becomes an anode S A . Compe n8-So;”
when supplied with a d
signal voltage of 10 t0 =
40 v dc. Two almost
invisible wires strung
between the segments
and the viewer serve
as cathodes. Cathode
temperature is ex
tremely low because .
only 45 milliamps at WA
16 v ac or dc are needed to energize
them — important for ic circuits. Above
model of Digivac §/G contains 2 decimal
point segment fed through 2 flying lead
in the top of the tube. Matched multi-
purpose logic for the readout compares
functionally to more expensive units and,
in a small, lightweight configuration, does
the job formerly requiring several small / Viewl. Vol 4 5
s e 18 angje "TPly entig) ¢ equincE:
o 0-£ . dega or b, T the Pared
ut de,,. '€Win nd ¢, th Iubne t
Manufactured by General Instrument 4 € dist, y Comp, es jo Ube,
Corp., the logic is packaged in @ nce for 2 Cla;?a'd
1/4” x 3/8” 24-lead flat pack which Oth al:s
contains over 300 FET's. D-
how it all happened or
try, try again 3
In an attempt to broaden its grow- CTS
ing share of the readou “ NEW P roDy
Tung-Sol developed over : on wiwnout
a series of devices suited t uT 656 ent 1© permit \“’j““%gm_ Digivac S/C:\
volume applications and alsc A\_\_.CO\-ORS REp\‘ a i““c(\m\a.\ YO\e{ ~ome ‘educ“o““‘(‘x"\o e “haco“:(;;e.
To make w\ngﬂa‘;{‘ existing d'\se\a:j)s‘ cons\s\; Ogea\e 1 o 2 gss :‘nv‘“ e
electromechanica with ch D\g\Vac ‘;\dve any cathoc® ;Kes of © f 410 ;a‘ § phos-
a\?“"’““me“ od filters Pro7 4 also e A Y L g e e
motecV "“we yisible 593"““\‘:\1:2 in the °€§:c°cc“ materia) q\:\,\\)\Q‘s‘gs‘\dewa\\-
r A0 em 4 3 he
°§Q&e, The p\\"“’g‘;\za\wp gree™ ::: P ame P1an° ;{f_"‘ . "“‘;ﬁsﬁtec-
\'eadO\l‘S are e“\'\(c St CC““‘“ s P A 10- ‘O'Yu“g' ol I\
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By ROD BELL

pirector of Engineering
Tung-Sol Division/Wagner Electric Corp.

Almost all new automated equipment needs
quired data effectively, and at low cost.

to choose a display which presents 1€

HE development of automation techniques has brought
about important changes in the field of data presen-
tation. A few years ago, it was usually cheaper and
o obtain data from the Jdeflection of a pointer along a

easier t
calibrated scale, or by other analog metho s, and then have

an operator translate the data into digital notation for recor
tation. But within the past few years, great

and compu
masses of already processed information have been readily

available in digital form, sO the trend has been to digital
readout and, recently, more and more to electronic types.
Digital readout, the direct display of characters or code
equivalents, offers the following advantages as compared to
ut (where input is measured in terms of some
displacement, asin a meter), an
is converted 10 printed

analog reado
parameter such as angular
digital printout (where input

characters, as in 2 teletypewriter).
Immediate comprehenm‘bilityt An in-line digital display
requires no translation. It presents information convention-
as meter readings frequently involve verniers,

ally where
multiple scales, Jogarithmic calibration, and other complica-

tions.
Dependability. Digital displays reduce chances of me-
chanical and human error. Electromechanical readouts some-
times malfunction, but electronic digital displays, on the
whole, are as accurate as the information fed to them. They
require N0 instrument calibration.

Speed. Many digital readouts register data as fast as the

human eye €an follow (about two counts per second).
Furthermore, the characters snap into position, to prevent
dly fluc-

blurring. This is an obvious advantage over rapi
or a slow printout device. And if faster
resentation rates are necessary, there are readouts available
which operate in milliseconds and microseconds, although
“stopped” by photography or special timing

tuating meter,

these must be

pulses.
Flexibility. Many digital readouts can be used as either

counters Or indicators, depending upon external switching
arrangements. In addition to digits (0 to 9), some readouts
display letters of the alphabet, full messages, and special

1969

February,

Februg,yl 1960

digital displays. The problem is

characters. Many incorporate dynamic alarms, and some

accept, with slight modifications, & variety of inputs-pulses,
arallel or serial binary codes, or straight «decimal” selec-
tion-switching.
Usually meters handle only one of two closely related
units. But with proper switching, the same digital readouts
i dely differing units and symbols, for example,

time, temperature, and baseball scores.
Appearance. Many of these devices aré quite handsome,

Fig. 1. Edge-ligh'ed
displays are used in

acters become visible
when lnergized.
Characters are
stacked in depth be-
hind a readout win-
dow. Often lab in-
struments will use
displays like these.
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ELECTRICAL EQUIPMENT Januar
Digital Displays In Any Color
The Digivac S/G is

meric readout that o
power

y 1969

a low cost electronic alphanu-

ffers high intensity, Jong life,
consumption. It is even

high speed, and low
e of its ability to display any

more useful becaus
color. Color can be functio!
where several types of information are
each type can be color ¢
provide the segmented
display are basically
green, but enougﬁ of the
entire spectrum is pres-
ent to permit filtering.
Color selection involves
trade-off between cOn-
trast and brightness. For
example, original green is the bright
is the red, best contrast is

segmented fluorescent readout. Eac!

phorescent material becomes

plied with signal vo
are two almost invisi
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~ A SIGNIFICANT NEW READOUT DEVICE FROM TUNG-SOL

Py

The Tung-Sol glass envelope Digivac embodies ad-
vanced design features available in no other read-
out device. It combines the wide-angle “up front”
viewing plane of projection types with the visibility,
speed, versatility and low-power requirements of
electron devices. Inaddition, it offersa host of other
features never before combined in a single com-
ponent.

Digivac is a high-legibility readout that provides
the design /operating characteristics and purchas-
ing economies you need for your advanced systems
and equipment. Here’s a dramatic new way to prod-
uct improvement while staying cost-competitive.

CONSTANT VIEWING PLANE —All of the bright,
segmented alphanumeric and symbolic characters
are formed near the tube face —no parallax prob-
lems ever! Surer, quicker readings when split sec-

onds count. Viewing distance in excess of 40 feet.
Angles to 150°.

OPERATES AT HIGH SPEED — Because Digivac is
an electron-controlled vacuum device, it can op-
erate at very high speeds, limited only by the per-
sistance of the phosphor. It responds to signal volt-
ages of about 20 volts. Thus, Digivac is ideal for
your computer applications!

REQUIRES ONLY LOW POWER—Because Digivac
is a grid-controlled device, switching can be reli-
ably achieved with very low voltages in a high-
impedance circuit. This versatile device requires a
minimum of actuating power.

COST ECONOMIES — Comparable or lower in cost
than other end-on devices. Lowers cost of logic
circuitry through simplification and lower power
requirements.

ISOLATION—There is no electrical connection be-
tween the input circuit and the anode circuit.

EYE-EASE GREEN CHARACTERS — New Digivac
offers the most wanted character color—green—as
standard. Custom colors are also available.

SMALLEST IN SIZE —Round version only .800”
high when seated.

Rectangular and custom configurations will be
available.

X T.M. Wagner Electric Corporation




DIGIVAC
DTISO9A

[-BAR, SEGMENTED
VACUUM

FLUORESCENT READOUT

Digivac consists of seven triodes with
a common anode and cathode sealed
into a rugged glass envelope. The
anode of each triode forms a segment
approximately 8 mm long and 1 mm
wide which is covered with fluores-
cent material. This material is a spe-
cial Tung-Sol formulation and it en-
sures high-visibility characters. The
diagram at right shows the pin con-
nections that form the figure “8”.

* * * *

If you use readouts for applications in
test equipment, process control, com-
puter display, consumer electronics,
automotive and aircraft instrumenta-
tion, compare the new Digivac with

P

IN CONNECTIONS

’ ) ) 1. Segment 5. Segment 9. Anode
?_ny (_)ther available device. You will 2. Segment 6. Segment 10. Segment
ind its many features have substan- 3. Heater 7. Tiedto Pin #12  11. Space Charge Grid
tially advanced the state of the art. A, Sediiint 8. Sedpiont 12. Heater
SPECIFICATIONS
A 4

Size: Seated height .800”. Logic and Memory: To be supplied by Digivac users.

Diameter 1.125". Mounting: Pins 1 and 12 horizontal for upright
Base: 12-pin compactron. figures. ) 4
Character Size:  .400” x .600” — Slanting to right at 15°. No RF shielding required.
Viewing Plane: Constant — close to tube face. Operating Conditions:  Ef = 1.5 VAC
Viewing Angle:  150°. E'f :_326500%(: w
Brightness: Sufficient for viewing under high ambient Eb iy haide= .30 VDC

light conditions. . S ke =
Colo Green, peaking at 5200 A — other colors on sat= —F VO ‘

2 y = r : : . -

special request. Maximum Rating: E; — 13'80VVA§C
Characters: Standard alphanumeric—0to 9, plus A, C, E, E = D

F, G H, J, L, P, U, Y. Variable character s dhams= SOVEC

intensity available. NOTE: All voltages measured in respect to pin #12.

R R e e T
TUNG-SOL DIVISION

Tung-Sol's experienced readout “professionals’ are at your
service to help you resolve design and applications problems.
For further information on new Digivac types or on the

many other Tung-Sol readouts, contact your local sales office.

Wagner Electric Corporation

One Summer Avenue, Newark, N.J. 07104. Telephone: (201) 484-8500

Printed in U.S.A. Form T-435 3/68




TUNG-SOL

DISPLAY DEVICES

Technical Data Sheet No. T436
DIGIVAC S/G READOUT

DIGIVAC SG

~ NOWA SECOND GENERATION READOUT FROM TUNG-SOL

DIGIVAC S/G IS A NEW TYPE of low-cost seven-bar seg-
mented vacuum fluorescent readout for low signal level
applications. Even the most advanced systems can employ
this side-display readout without compromising perform-
ance or reliability. In less sophisticated equipment, it can
improve the readout function while remaining cost-com-
petitive.

PARALLAX-FREE CHARACTER FORMATION All the seg-
mented characters are formed near the tube sidewall in
the same viewing plane. Since luminosity is generated on
the surfaces of identical phosphor-coated segments, char-
acters are of inherently uniform brightness. The wide,
parallax-free viewing angle and visibility in excess of 40
feet mean surer, faster readout when split seconds count!

A OPERATES AT HIGH SPEEDS Digivac S/G readouts
operate at the very high speeds of electron-controlled
devices . . . limited only by the low persistence of the new
green phosphor. They respond to low signal levels of 10
to 40 VDC . .. ideal for your computer applications!

LOW POWER REQUIREMENT Digivac S/G can be
switched reliably with voltages below 12 V, but typical
operation for high brightness would be about 25 V. Ener-
gizing voltage of the cathodes is only 1.6 VAC or DC at
45 ma which, along with the low actuating power, means
extremely low temperatures and long life. Perfect for IC
logic/driver and FET’s!

COST ECONOMIES The low voltage, low power require-
ments of Digivac S/G make it compatible with commer-
cially available IC logic packages. The General Instrument
Corporation’s MEM5082 (flat pack) or MEM1056 (DIP)
have been designed specifically to complement Digivac
S/G. These packages include up/down counter, storage,
decoder and driver in one 24 lead encapsulation. This pro-
vides versatility in minimum space and at minimum cost.

EYE-EASE GREEN CHARACTERS A new low-persistence
phosphor is standard in the most wanted color.

SMALL SIZE, COMPACT Side readout format enables
very compact horizontal arrays. Long, slanted numbers
look better, read more accurately!

PIN CONNECTIONS—DT1704A*
Standard 9-pin base, with the following pin connections:

1. Segment 4. Segment 7. Segment
2. Segment 5. Segment 8. Segment
3. Segment 6. Filament 9. Filament

*DT1705C is same as above, but with a 10th pin connected to the decimal
point anode.



DIGIVAC SG Sesissss

i
DIGIVAC s/G DIGIV

AC s/G
Readout Readout with decimal
DT1704A DT1705C

Digivac S/G consists of seven diodes with a common
cathode sealed into a rugged glass envelope. The

Io MICRO AMPERES

M

TYPICAL PLATE CHARACTERISTICS PER SEGMENT
700

600 ,/
500 r/
400 o

300
/

200 //

100

0 5 10 15 20 25 30 35 40 45 50
Ep VOLTS DC

Current per segment will vary depending upon number of seg-
ments energized. Under maximum conditions (all segments
energized) per-segment current with 25 volts applied, will not
exceed 700 microamps.

TYPICAL INTERCONNECTION DIAGRAM

G.l
EM5082/MEM 1056

Sl

DRIVER
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? T e Y

Voo Vag 20

anode of each diode forms a segment approximately i = 4}2
6% mm long and 1 mmwide which is covered with fluo- — 1
i i ial i i o 13V = =
rescent material. This mgterlgl isa special low-voltage E—:,_—J: P
phosphor that assures high-visibility characters. T A(lz'%/c
If you use readouts for appl|ca.t|ons in test equipment, DISPLAY ORIENTATION (TOP VIEW).
process control, computer display, consumer elec-
tronics, automotive and aircraft instrumentation, b
= : o L es

compare the new .Dlg'lvac. S/G with any other avail s
able device. You will find its many features have sub- 20 os
stantially advanced the state of the art. s = =

: 2 e : PLANE OF DISPLAY

5
4 (PLANE OF DISPLAY IS PARALLEL
TO PLANE OF PINS 1 AND 9
OBSERVER o
SPECIFICATIONS
Seated height: 134” NOM. Characters: Sltandafrd 7 segmented alphanumeric—
. . allows formation of numerals Oto 9,

Diameter: -845" max. or the following letters: A, C, E, F,
Base: 9 pin miniature (DT1704A) G HLJLOPS U andy.

10 pin miniature (DT1705C)
(see “Decimal point:")

Character size: .360” x .570” slanting to right at 8°
Viewing plane: Single-plane character formation

Brightness: Excellent definition under high ambient
light condition. Brightness level can be
varied with supply voltage.

Color of display: Green

Tung-Sol's experienced readout “professionals’ are at your
service to help you resolve design and applications problems.
For further information on new Digivac types or on the

many other Tung-Sol readouts, contact your local sales office.

WAGNE

Decimal point: Digivac S/ G type DT1705C has internal

decimal point anode. This anode is
connected to pin number 10. A low-cost,
10-pin socket is available. Digivac S/G
DT1704A does not have a decimal point.

Typical operating E;=1.6 VAC or DC
conditions: f=45ma@E =16V

Ebb =25VDC

I R R

ECTRIC CORPORATION
630 West Mt. Pleasant Ave., Livingston, N.J.07039 « TWX:710-994-4865
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