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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-
ly 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 prtce magnet 

These features are attractive. 
but the major attraction may he 
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 1 (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, losv speed (unfortunatelvl and superb versatility. 

(Continued from page 18) 

an exceptionally versatile logic 

package, designed and made by 

General Instrument. 

As one might expect, the GI 

package uses MTOS IC circuitry 

and, in quantities of 100,000, the 

price is beautiful — $4. At 1000-

up levels, the price is still hand-

some at $16. 
The logic is now available in 

a 24-lead, 1/4 X 3/8-in, flat pack. 

Large quantities will soon be, 

available in 24-lead dual-inline 

packages. 
The logic has just about every-

thing anybody could hope for ex-

cept speed. Its up/down counter 

can accept a clock rate no faster 

than 500 kHz — which can rule 

it out of many applications. 

Otherwise, the package is ex-

tremely versatile. It converts 

parallel BCD to seven-bar output. 

LE 

Or it counts pulses — up or down. 

It stores a count and displays on 

command. It generates a carry 

signal for multi-digit displays. It 

provides zero-count and false-

count indications, leading-zero 

blanking, decimal 8t01-age and 

start-count preset. That's a lot of 

logic in a small package at a low 

price. 

For more informal ton on the new Tung-

Sol readout and GI logic/driver, circle 743. 
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m 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 I0-to-40-volt do 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 do 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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ROBERT 

Latest challengers to the "Nixie" read-

out are two inexpensive multiple-anode 

CRTs 
MOS and industrial logic 

hat can be directly driven by 

many 
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 

other by 
Tung-Sol Div. of Wagner Electric Corp., 

the 

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 

e on low-

orders. NEC is matching the "Nixie" 
price

volume orders, but expects to be competitive at the 

100,000/yr level. point for these 
To EDN, however, the real selling 

new tubes is not so much their low prices, but the ease 

*Registered trademark of Burroughs Corp. 

TEN LINES 
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H. CUSHMAN, Eastern Editor 

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 112A current of incandescent-lamp 

readouts. 

A one-tube system fragment breadboarded by ED 

(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 lFig. 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
ferlimit on 

readout 

the 

RCAnumerals. 
display 

At 15V, thse upp 

1~—~ —~ EXISTING MOS LOGIC 
(comyleme arr +Sve 

shoredbV+ Pchannel c'an al o be u 

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 

Fig. 1—Breadboard of MOS Driving an Indicator. This bread-

board, constructed by EON 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 

t
muh of a power 

hec shieldaround dthen 
00 the 

indicatorn 
l photo, 

tube was removed. 

SEGMENT ENCODE 

MATRIX (Diode,

INDICATOR 
TUBE 

ANODES 

PHOSPHOR 

CATHODE 

S-1 65 

TUNG.SOL 

NEC 

families, even when all of the segments are being driven 

simultaneously to form an 8. The circuit
a m 

en 
estw with RCA 

shown IS 

from the EON trial of one of the Tung
-Sol

complementary MOS logic. 

POSITION 1 
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form the standard 9-pin, miniature
-tubedecimal  -point element 

Both use 

Seven fluorescent sections base, but the decimal-point version 

al han 
n 

umeric display the 

an additional had 
dec mal
in the 

ipoint 

a clear 
tube for the 

p Raago, logic. 

Sol sensor 
project engineer. Both readouts use 

an electron op-

only

All numerals and half the letters 
ahTung 

other tubes,' says Ray g 

in the alphabet can be formed by 
"The green phosphors and 

he ins 
scheme

he e 
that

forthensanode 
i11uminat

 ele-

i  .seven glowing green segments g 
ftom twin-  coated cathodes 

planar construction did 
it. Speed

of the menu positioned in 

in a simple new vacuum tube. The 
mited only by P 0.00039 in. dia., P 

The cathodes 
new device is intended as a low- 

low, temperature, less 
cost alternative to more complex phosphor." 

" e discovered that customers front of the array• 

tubes, and it trol di used and thus, are barely 
display control displays, wanted a readout tube that operate at

c, Brightness of 
ui r el to operate in portable, 

in test eq P. very little visible when emitting• g 

and consumer electronics genet- powered packs and use Y 

G second g " Raa o explains. The Digi- the characters can a increasge e) y
The Digivac S/ (second

power, g 

anon) readout tubes are P 
Wagner vac will respond to signals in the raising the anode 

logic  drivers 
the Tung-Sol Div, gn 10- to 40-v ac range, but in order The 

Digivacs will 
sell r around 

by ewark, N. h) h brightness, it is $2 each and when 
Electric Corp. (N et the high at will sell for 

in 
° lar$e 

each, 
quantities. 

referable for the 
signals to be 

a purchased f g 
Each consists in sa vgl 

as nveloPe preferable 
with a filament supp Y 

form a planar array least 25 v, Total (4.444; 4.56) 

mon cathode in a glass envelope. 
approximate- of 1.6 v ac or do at 45 ma. 

1 mm wide, are power consumption with all seg-

ments is less than 280 
mw 
the Digivac Y 

long b 
coated with a special low-voltage 

phosphor. Highly visible slanting 

characters, 0.360 in. by 0.57 in., 

are formed within the miniature 

1 in. high tube. 

Project Vim, "We set out to de-

velop a competitive, side-reading 

display tube a at 
greater 

would
ante and 

to read from a g 
would have wider viewing angles 

"These specs m_..-

a natural for integrated-circuisodrWe 
ers," the engineer says,
worked along with General Instru-

ment Corp. (GI, Hicksville, 
Nfiel.) 

to come up with 
matching- tl 

effect transistor circuitry to drive 

the tube." 
Decoders to match. Monocit 

and 
IC modules that dd' decode  lo  

are de-
drive the Tung-$ 

signed and available at GI. They are 

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 '/a -in. by 3/s-in., dual in-

line packages. 
"Metalized-oxide 

silicon FETs that we call 
 

TOS

permitted us to 
compress 300 

 flatpack 
tran-

sistors into one small 
an applica-

tions 
reports Bill Whitehead, 

Microelec-

tronics 

engineer at GI's 
offer high-

input 
Div., "MTOS 

ahign 
input impedance, high-p g 

density, and low-power consump-

iton. Three packs would usually be 

needed to perform the same func-

tions with bipolar logic. The IC
logi

 require —13 

and 
driver

y do for their standard

ll rt ' 
 form 

operation. 
One more point. Another version 
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ALPHANUMERIC 
READOUT: 
better per/ormance 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 
considerTung-Sot

bly more, as 

been developed by g 
New-

ark, 

Wagner Electric Corp., 

ark, N.J. Key to the low cost: sim-

plified design, lower production 

P quality. 
costs and improved q Y• 

Offer-

ing high intensity, long life, high 

speed, and low power consumption, 

this second-generation Digivac
S/

is designed for use in computer cir-

cuits, test equipment, process con-

trol, automotive instrumentation and 

consumer electronics. Itto can 
half 

display

all numerals and up 

alphabet. 
A matched LSI is logic which 

counts, remembers, decodes and 

drives is available ($4.00 in 100,000 

lots and $16.00 in 1,000 quantities) 

in a 1/4 x 3/8" 
24-lead flat pack. 

Production 

 

antities of dualthis 
i l line 

ic 

will be supplied in a 

package. 
Segmented characters are in eye-

ease blue-green near 
the tube's front 

wall in a single viewing plane

permits a viewing angle up to 150' 

and eliminates parallactic errors in 

addition to "seasick" and "bloodshot 

eye" effects. Since sity 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 response. Digivac S/G active research and development 

program on electrol 
GminesCBe 

t epoo-

is tiMt emission-free. in in the early 19605 
a monolithic g t and the need 

The LSI is logic --

integrated MTOs (Metal-Thick-Oxide 

Silicon) circuit designed specifically 

as a matched logic for the 
Digivac 

S/G. The logic/ 
sistS 

of up/down decade counter, storage 

register, 
decode/driver, and appro-

priate input, output, and command 

terminals. Signal input to the coun-

ter can be in two forms: a scf 
(else 

'.ry coded decimal) asignal
or ia pulse 

input. Decoding 

drive the proper bar segments of 

the Digivac. 

Some features of the logic include 

count storage and display on com-

mand. Provision is made for cascad-

ing
 

multiple-digit 
displays; 

count indication; leading zero blank-

ing; preset or desired count start; 

decimalpoint storage; moving
ng deci-

mal point indication with tside 

logic; and false count indication. 

Each bar of seven-bar 

segmented fluorescent 
phosphor' readout is a p P 

escent material that 

becomes an anode 

when supplied with a 

signal voltage 01 10 to 

40 v dc. Iwo almost 

invisible wires strung 

between the segments 

and the viewer servo 

as cathodes. Cathode 

temperature is ex-

tremely low because 

only 45 milliamps at 

1.5 v at or do are needed to energize 

them — important for tc circuits. Above 

model of Digivac $16 contt3ias fly 
decimal 

point segment fed through 

in the top of the tube. Matched multi-

purpose logic for the readout compares 

functionally to more expensive 
tiue does 

in a small, lightweight con5g 
event small 

the job formerly requiring 

packages. 

life, low light output, 
power source 

for a high-  frequency p 

led to the 
abandonment of

research
short-com-

ings 
this direction. 

These 

of 
electroluminescence still 

plague the industry.  
Another attempt at 

supplying
 

high-  volume markets was a seven 

filament array configured 
mouned 

as 
in a fl g -

mented figure 8, 

f

at 

aced 
Compaction tube envelope. 

Never marketed, this device gave 

birth to the trademarked Digivac. 

Nonetheless Digivac I, a device in 

troduced at the IEEE show in 1961

was quickly obsoleted by 
the resu 

of market study, customer reacti 

and Tung-Sot's own research. 

quirements for a simpler, Lowe! 

readout device and a matchinf 

cost logic and driver to go w 

readout have led Tung-Sol' 

neering and research depart 

develop the device 
which t 

now call Digivac S/G. 

M t705A 

circle 59 

Manufactured by General Instrument 

Corp., the 3/8"1 
gic IS packaged in a 

1/4" x 3/ 24-lead flat pack which 

contains over 300 FET's. 
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Choosing 
a Digital 
Display 
By ROD BELL 

Director of Engineering 
lung-Sol Division/Wagner Electric Corp. 

digital displays' The problem u 

needs dig and at low cost

Almost all new automated equipment • d data effectively, 

to choose a displ 

HE development of automat
the field of data presen 

about important changes er and 

tation. A few years ago, it was usually cheap 

easier to obtain data from the deflection of a pointer along a 

calibrated scale, or by other analog methods, and then have 

within the past few 
years, great 

an operator 
translate the data into 

digital notation for 
record 

and computation. But digital 
masses of already processed information have been readily 

available in digital form, so the trend has been to dig' 

readout and, recently, more and more 
f characters or 
to electronic 

es. coded 

Digital readout, the direct displayadvantages as compared to 

analog 

offers the following 

analog readout (where input is measured in terms of some 

angular 
displacement 

as in a 
mete

to 
r),

and 
parameter such as 

ere input is converted 
printout (where

characters, as in a 
terehensibility. An in-line digital display 

Immediate comp resents information 
conventiem 

requires re translation. It P frequently involve 
v~hca-

ally whereas meter readings frra Y 

multiple scales, logarithmic calibration, and other complica-

tions. Digital displays reduce chances of me-

Depelldnbihty. Dig 
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but electronic digital disp Y . 

me-

chanical and human error. 
Electromechanical readouts 

wol malfunction, 

whole, are as accurate  as the calibration~rmation fed to them. They 
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counts per 

e can follow (about ).
human eye 
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tuatinF.urthg 
This blurring. This is an obvious advantage 

meter, or a slow printout
there evi readouts if faster

presen
which 
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special timing 
which operate in milliseconds

l
and
o og 

aphYso°Ones, althoug 

these must be "stopped by p 

pulses. digital readouts can be used as either 

Flexibility. Many g ending upon external switching 

its 0 to 9), some readouts 
counters or indicators, 

depending 

and special arrangements. In addition to dig 

display letters of the alphabet, full messages,
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ELECTRICAL EQUIPMENT January 1969 

Digital Displays In Any Color 

The Digivac S/G is a low cost electronic alph nU 

meric readout that offers high intensity, long 
life, 

high speed, and low power consumption. It is even 

more useful because of its ability to display any 

color. Color can be functional, such as on a panel 

where several types of information are displayed; 

each type can be color coded. Phosphors used to 

provide the segmented 

display are basically 

green, but enough of the 

entire spectrum is pres-

ent to permit filtering. 

Color selection involves 

trade-off between con-

trast and brightness. For I
example, original green is the brightest. Least bright 

is the red, best contrast is blue. Unit is seven-bar 

segmentedfluorescent readout. Each bar of 
phos-

phorescent material becomes an anode when sup-

plied with signal voltage of 10 to 40 v The
cash desbetween

are two almost invisible wires strung erasure e 
segments and the viewer. Cathode temp

is 

low because only 45ma at 1.6 volts arelogicneeded
ompto

energize them. A matched LSI 1/ 

nent counts, remembers, decodes, and drives. 

INDDSTBIAL 
DESION/NOVEMBER 1968 

Circulation 90,000 

ab 

the magazine of products
rod ctselection product application 

Vacuum 
fluoresce 
readout 

New readout cuts cost 

A new electronic alphanumeric
 lreadout 

that will sell for about $ 
arge 

quantities and- performs better than 

comparable units costing much more 

has been announced by Tung-Sol Divi-

sion, Wagner Electric Corporation. 

The reason for the low cost
lower s i
s a 

simplified design that 
permits

production costs and, at the same time, 

improves the quality. Offering 
high 

intensity, long life, high speed and 

low power 
consumption, the 

readout 
uits and

ideal for use in comp
many other applications where display 

of information in 
alph n all is form is 

is required. 1t can 
display

 
and up to half the alphabet. The new segmented 
Digivac 5/G (Trademark, Wagner 

segmented eye-ease bl 

between the seg..--- low. 
cathode temperature is extremely 

A second model contains a thrdecougl 

point segment which is fed 
of the tube.  The 

flying lead in the top 

TONG—SOL MAKES THE DIGIVAC S/G READOUT THAT MAKES NEWS! 

New components 

Readout tubes 
face a challenger 
$2 alphanumeric device, 
driven by $4 MOS IC, 
fluoresces on low power 

With a $2 alphanirmerie 
readout device and a $4 integrated circuit to drive it, the Wagner Electric Corp, 's Tung-Sol division is trying to supplant the ubiquitous gas_ Ionization readout tube in test equipment, process controls, and computers. The cost is low enough, 

Circle 161 on reader service card-* 

THE DIGIVAC S/GT'i seven-bar 

segmented vacuum fluorescent

readout tubes can play 10 
 letters nu-

merals (0 to 9) O 
letters

S( U 
C, E, F, G, H, I, J, L, 

and Y h of phosphorescent 
Each bar when 

material becomes an anode 

supplied with a signal voltage of 

10 to 40 vdc. The cathodes are two 

almost invisible wires strung be-

tween the segments and the viewer. 

Cathode temperature is low because 

only 45 ma at 1.6 v a-c or d-c are 

required to energize them. 

These readout tubes can be used 

in computer circuits and in test 
o equipment, process control, auto- 

ra motive instrumentation and con-

sumer electronics. 
Model 

Two types are available —

DT1704A without a decimal-po'nt 

segment and Model DT1705A with 

a decimal-point segment that is fed 

through a flying lead in the top of 

the tube. 
The segmented characters are 

formed in blue-Breen near the 

tube's front wall in a single view-

ing plane that permits an angle of 

view up to 150°. 
Parallactic errors, in addition to 

the "seasick" and 
"blooshot eye" 

effects of gaseous type dout 

tubes, are said to be eliminated. 

Characters are uniformly bright 

since luminosity is generated on 

the surfaces of identical phosphor-

coated segments. The tubes are also 

emi emission free. 
Tubes have a seated height of 

1.730" nominal and a maximum 

Low-cost unit for low-level applications 

diameter of 0.845". 

pin miniature. The 

characters slant to 

Matched logic 

Designed spec' 

Digivac SIG is ' 
manufactured by 

ment Corp. This 

grated metal-ti 

logic driver, the 

sists of an up/dc 

storage registt 

and appropriate 
command termi 

Signal input 

be in two foi 
decimal signa 
Decoding ant 

place to drive 
ments of the 

Features 
count storag 
mand. Prov 
cading mu 
zero count 
blanking; 
start; deci 
ing-decims 
outside lo; 
cation. Lt 
x spy" 24 
line pac4 
—W. I. 

Price: 
approx 
stock 
Div., V 
Ave., I 
Sea
2471, 
Tel: I' 

C 

166w electronic products • november 

gic driver is MOS 
ated circuit. . 

Electric Co.) is a seven-bar wall in a s 

fluorescent readout. Each bar of 
all its a 

phosphorescent material becomes an t erries and 

anode when supplied with a signal 
de Tees on 

voltage of 10 to 40 vdc. The cathodes 
shot eye" e 

are two almost invisible 
 nd the viewer and generated o 

phosphor-coated segments, characters 

are uniformly brigb`. For additional
itional

information, circle 
101 „n reader 

service card. 

Sol engineers say, for their it device to find its way also +utorriobiles and appliances. dd give a direct digital dis-•f miles per hour on a car's ometer, or indicate the chan-umber in the varactor-tuned 

I 

lion that's reportedly just d the corner. 
readout unit, which Tung 

-ails Digivac S/G, consists of diodes with a common cath-ode, all sealed in a glass envelope. The anode of each diode is aphosphor-  coated segment 8 milli-meters long and 1 mm wide. When a segment is connected to a voltage of 10 to 40 volts d-c, it fluoresces in the blue-green portion of the visible spectrum. The cathode operates at only 1.6 volts, a-c or d-c, and 45 milliamperes; as a result, its tem-perature is low and the power sup-ply need not be large. 
Because the segments are on the same plane, problems common to gas ionization readouts—changes in depth of focus and superposition of unlit characters over lit ones.... are eliminated. The Digivac char- acters are more sharply defined, too, according to Tung-Sol, be-cause they aren't surrounded by a layer of ionized gas. Cl circuit, Tung-Sol has accumu-lated 4,000 hours of life tests on the Digivac, and chief engineer Rodney Ball predicts a 100,000_ hour life expectancy. 

The IC driver is a monolithic metal o.side semiconductor circuit made by the General Instrument Co, especially for the Digivac. It consists of an up-down decade counter, a storage register, a de-coder-driver. and input, output, and command terminals. The input signal can he in binary-coded-deci-mal or pulse-count form. In addi-tion to leading-zero blanking, the circuit provides false-count indica-tion.. It's Packaged in a I/a by-3
/sinch flat pack with 24 leads; GI"will soon introduce a 14-lead version in a dual in-line package. The seated height of the tube is 1.7.30 inches, and character size is 0.360 by 0..570 inch. A decimal point is optional at extra cost. 

Tung.Sol division, Wagner Electric Corp., Newark, N.J. 07104 [3501 

Electronics I October 28, 1968 
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DT 1704A 
DT 1705A . 

CAN MAKE POINT: This new readout tube by Tung-Sol is avail-

able with or without decimal point. CouPli•d to a General Instrument 

IC, the display is said to he low in Cost. 

Tung-Sol Display Tube Bows, 

Places Firm in Readout Field
of a ]ow-

NEW YORK —The Yntroduct 
laced TuneeSol

fl last 
 division, 

cost alpha nume ric display tube P 

Wagner Electric Co., Newark, N. J., in contention for a 

market place to drive the proper bar
share of the readout m tune 

Sol displayed a segments of the display tube. 

Tung- will sell for William Whitehead, app 

which, officials said, point engineer for General Instrument, 

in 
each without decimal 

ach said the integrated circuit is 

lots, and for $290 ,_inch x -inch, -

w h d point in 1000 lots. packaged in a ' said it 
with decimal P as a logic/ 24-lead flat pack. He 

Also developed mono- contains ocer 300 FETs. B Anr

driver for the tube is a 
circuit, 

lithic integrated yITOS 

produced by General Instrumm 
t 

Corp., 
Newark. As part of the 

readout package it will sell for 

about $4 each. 

Called the second 
generation 

Digivac S/G, Tung-Sol spokes-

men said it was 
an advancement d and 

cci 
over a readout tube that

ath the 
Iii

I usefU 
Tintr -- ' annual convention. 

rip James Emus, 
Besides sow 

nageT claimed high 

j0ten saleslong 
life. high speed 

intensity, tion for 

and low power consumption
find 

the device. He said it 

a place in computer, calculatoi. 

digital voltmeter and consumer 

electronic 
applications. 

Rodney Ball, chief engineer, 

said Die vac is 
a seven-bar 

seg-

ment 
flunrescent tube readout. 

Each bar of 
Phosphorescent ma-

terial becomes an anode when 

supplied with a signal voltage of 

10 to 40 vdC• wo, almn~t 
The cathodes 

are 
t 
I betwec❑ 

invisible wires 

the segments and ttte viewer, he 

explained. Cathode 
temperature 

is low because 45 milliamps at 

1.6 vac or do is used to energize 

it. The segmented characters eii'e 

formed in 
blue-green neat the 

tube's front wall in a single clew-

ing plane. 
IC con.i4s 

The Ingicdecaite sUir-

of up down decadC counter, 
and 

age register, 
decoder;drivi'r, 

and 
ai i rnpru.ite input/output 
command termina 

the count"' ,an 
Signal input to di d 

be in two forms: a 
binary r' 

decimal signat or a 
pulse input.

Decoding and 
amplification take 

November, 196$ 
PRODUCT DESIGN G DEVELOPMENT 

Page 9 

VACUUM FLUORESCENT REA  DOUT 
TJpt(al driving power is 2.5 a for hig)r brightness. 

There's no gas in this 
vacuum readout device; its really' the simplest kind of CRT, and needs no 

complex power supplies. 
Seven of these tubes go 

together as a bar segment 
readout, allowing green 
formation of numerals 0 

mil, or letter's A, C, E, F to 9, with or without deci-
The set en diodes have a 

common 
I, L, 

th d S' U, and Y. 
into a glass 

envelope. The anode of each 
djodeformsea seg-ment about 8 mm long and 1 mm tvide which is covered 

with fl uorescent material i low_voltage phosphor). Each segment responds to signal levels of 10 to 40 v 
do (computer applicationsi. Typical operation for high brightness would be about 25 v. Energizing voltage of 
the cathodes is only 1.6 v ac or do at 45 ma, so tempera-
ture is kept low. Model series: Digivac S/G,, e ° ° Visibility of characters : over 40 ft. Price: $200 each with decimal point or $2.50 without, in lots of athousand. A matched IC logic driver sells for about $4 in large quantities, in a i by in. 24-lead pack which contains over 300 FETs. 
For additional information, write or telephone Tung-Sol Div., WAGNER ELECTRIC CORP., 1 Summer Ave., Newark, N. J. 07104. Area Code 201, 484-8500. Circle #gO on PD&D postcard enclosed, 
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Second Generation 
Readouts 

Seven-bar 
segmented vacuum 

fluores-

cent readouts are available 
twith or 

with-

out decimals. alphabet. A 
all 

numerals and up to half the 
matched tic logic which counts, remem-

bers, decodes, and drives is also avail-

able. Twig-Sol Div., Wagner Electric 

CorP•, One Summer Ave., Newark, N. J_ 

07104 
Circle 705 on Free Service 

AUToMATtON—December 1968 

Low-cost computer readout 
Electronic 

alphanumeric readout of simplified design sells for about $2,00 in quantity. Unit can display all numerals and half the alphabet in computer cir-cuits, test equipment,. process control, 
instrumentation, etc. Easy-to-read, blue-green nom_ erals are visible in 150-deg view_ ing arc. Tung-Sol INFORMATIp~. RETRIEVgt NUMBER 78 

Purchasing Magazine 
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DIG!VAC 
SIGNIFICANT NEW READOUT DEVICE FROM TONG-SOL 

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 visibi lity, 
speed, versatil ity and low-power requirements of 
electron devices. In addition, it offers a host of other 
features never before combined in a single com-
ponent. 

Digivac is a high-legibi l ity readout that provides 
the design /operating characteristics and purchas-

' \ ing economies you need for your advanced systems 
and equipment. Here'sa 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 wi l l be 
available. 

* T.M. Wagner Electric Corporation 



DIGIVAC 
DT1SO9A 

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 
any other available device. You will 
find its many features have substan-
tially advanced the state of the art. 

Base: 
Character Size: 
Viewing Plane: 
Viewing Angle: 
Brightness: 

Color: 

Characters: 

O 

PIN CONNECTIONS 

1. Segment 
2. Segment 

3. Heater 

4. Segment 

7-BAR, SEGMENTED 
VACUUM J 
FLUORESCENT READOUT 

5. Segment 

6. Segment 

7. Tied to Pin #12 

8. Segment 

SPECIFICATIONS 

Seated height .800". 
Diameter 1.125". 
12-pin compactron. 
.400" x .600" - Slanting to right at 15°. 
Constant — close to tube face. 
150°. 
Sufficient for viewing under high ambient 
light conditions. 
Green, peaking at 5200 A —other colors on 
special request. 
Standard alphanumeric—0 to 9, plus A, C, E, 
F, G, H, J, L, P, U, Y. Variable character 
intensity available. 

Tung-Sot'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. 

Logic and Memory: 
Mounting: 

9. Anode 
10. Segment 

11. Space Charge Grid 

12. Heater 

To be supplied by Digivac users. 
Pins 1 and 12 horizontal for upright 
figures. 
No RF shielding required. 

Operating Conditions: Et = 1.5 VAC 
If 360 ma 

Eb = 250 VDC 
Espace charge= 30 VDC 
Eco= —25 VDC 

Maximum Rating: Et = 1.8 VAC 
Eb 300 VDC 
Espace charge= 50 VDC 

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

TONG-SOL DIVISION 
Wagner Electric Corporation 

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

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



i TUNG-SOL 
NEW: 

1 
DISPLAY DEVICES 

Technical Data Sheet No. T436 
DIGIVAC SIG READOUT 

DIG!VAC 5/G 
NOW A SECOND GENERATION READOUT FROM TUNG-SOL 

DIGIVAC SIG 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! 

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

4. Segment 
5. Segment 
6. Filament 

7. Segment 
8. Segment 
9. Filament 



DIGIVAC S 

DIG IVAC S/G 
Readout 

DT1704A 

DIG IVAC S/G 
Readout with decimal 

DT1705C 

Digivac S/G consists of seven diodes with a common 
cathode sealed into a rugged glass envelope. The 
anode of each diode forms a segment approximately 
6½ mm long and 1 mm wide which is covered with fluo-
rescent material. This material is a special low-voltage 
phosphor that assures high-visibility characters. 

If you use readouts for applications in test equipment, 
process control, computer display, consumer elec-
tronics, automotive and aircraft instrumentation, 
compare the new Digivac S/G with any other avail-
able device. You will find its many features have sub-
stantially advanced the state of the art. 

Seated height: 

Diameter: 

Base: 

Character size: 
Viewing plane: 
Brightness: 

Color of display: 

VACUUM FLUORESCENT 

GREADOUT 
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TYPICAL PLATE CHARACTERISTICS PER SEGMENT 

0 5 10 15 20 25 30 35 40 45 50 

Eb 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 
10 

G.I. 
MEM 5082 / MEM 1056 / 
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PLANE OF DISPLAY IS PARALLEL 1 
TO PLANE OF PINS 1 AND 9 / 

SPECIFICATIONS 

13/4" NOM. 

.845" max. 

9 pin miniature (DT1704A) 
10 pin miniature (DT1705C) 
(see "Decimal point:") 
.360" x .570" slanting to right at 8° 
Single-plane character formation 
Excellent definition under high ambient 
light condition. Brightness level can be 
varied with supply voltage. 
Green 

Tung-Sot'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. 

Characters: 

Decimal point: 

Typical operating 
conditions: 

v 

v 
Standard 7 segmented alphanumeric—
allows formation of numerals 0 to 9, 
or the following letters: A, C, E, F, 
G, H, I, J, L, 0, P, S, U, and Y. 

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. 

Ef = 1.6 VAC or DC 
If=45 ma@Ef =1.6V 
Ebb = 25 VDC 
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