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’4 Computer program converts nonlinear design models to linear
Efficient PCM multiplexing with integrated components
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6 Reasons to look to PRD
for RF instruments
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The 7815 Tunable Power
Amplifier

I's tunable in 6 band-switched
ranges from 10 to 500 MHz.
Offers high power output (8
watts) and low distortion. Unit is
solid state except for final ampli-
fier tube, and provides output
metering and overload protec-
tion. Has 2.0 to 5.0 MHz band-
width.

Circle 211 on reader service card
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The 7808 Synthesized Signal
Generator

This is three instruments in one.
It has synthesizer accuracy and
stability, yet retains the manual
tuning and sweep capabilities of
conventional signal generators.
Frequency range: 0.05 to 80 MHz
in 1 kHz phase-locked steps, and
an optional vernier provides 1 Hz
resolution. Stability: 1 part in
10¢/mo. Frequency, modulation
and attenuation are fully pro-
grammable.

Circle 214 on reader service card

ELECTRONICS, INC.

The 7828 Programmable Fre-
quency Synthesizer

It's offered with 1 kHz phase-
locked steps. An optional vernier
provides 1 Hz resolution. It’s fully
programmable with contact clo-
sures, RTL, DTL, TTL logic. One
part in 10¢'mo. stability; up to
1.0 volt output into 50 ohms.
Circle 212 on reader service card

The 7805 Low Distortion
Power Amplifier

A solid state broadband amplifier
with — 30 dB harmonic and inter-
modulation distortion. Gain is 47
dB minimum, constant within
1 dB for full output with less than
0.1 volt at 50 ohm input. Has
highly effective input and output
protection so that overdriving or
operation into a short or open cir-
cuit is possible without damage.

Circle 215 on reader service card

PRD Electronics, Inc. » A Division of Harris-Intertype Corporation
1200 Prospect Avenue e Westbury, New York 11590 o Tel. (516) 334-7810 » TWX 510-222-4494

The NEW 7825 Wideband
Power Amplifier

Designed for applications in the
10 Hz to 10 MHz range, this unit
requires no tuning or adjust-
ments and delivers 10 watts into
a 50 ohm load with harmonics
and intermodulation distortion
down more than 40 dB. It pro-
vides over 15 watts with higher
drive levels, and operates with
20 dB gain, overdrive protection
and its 3 ohm output impedance
will drive any load.

Circle 213 on reader service card

The PRD Quality and Relia-

bility
Built into every PRD product,
from our first microwave instru-
ment to these five new RF in-
struments. They all feature the
excellent design, workmanship
and service that have been syn-
onymous with PRD for three
decades.



Inhale . .. exhale. Tr takes abour 4.5
seconds. Just about any XY recorder
rould chart the volume of air in a
wman breath—if doctors were willing
o settle for a flow loop the size of a
1alf dollar. But they won't. In a breath
nalyzer, a small low loop means
mprecise. hard-to-rcad measurements.
And Hewlett-Packard's new Model
‘041A High Speed XY Recorder is the
nly unit fast enough to chare a large,
ccurate picture of the lung’s “vital
apacity.” In real time.

The 7041A is an OEM machine from
1e ground up. designed for speeds in
«cess of 30 in/s. It’s the only XY

Circle 1 onreader service card

recorder built on a one picee, die-cast
aluminum mainframe. And vou can
choose from nearly 40 independent
options to customize the recorder to
your special application (standard or
high speed). You'll get just what
you want .. and only what vou wanc.
Our standard features make sense in
any OEM system: Autogrip clectrostatic
holddown, IC circuitry, long-life hybrid
potentiometer. disposable pens and
more. All the things we learned while
pioncering the development of XY
recorders for two decades.

One OEM xy recorder
works at breathtaking speed.

H-P’s new cast aluminum XY
recorder: high accuracy at breatheaking
speed. Make your own diagnosis, get
specifications and discount dara from
Hewlett-Packard, 16399 West Bernardo
Drive, San Diego, California 92127.
Europe: 1217 Mevrin-Geneva,
Switzerland 20
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For the ally tog applicaﬁons,
OEM’s like VIDAR choose HP.

How do you record millions of
telephone calls daily, process this data,
and bill millions of customers monthly
without any errors? The VITEL division
of VIDAR tackled this problem and
solved it with their unique new telephone
message metering system.

To record the raw data, VIDAR
needed a magnetic tape drive with
proven reliability at a competitive price.
That's why VIDAR chose HP's 7970E
Tape Drive. They needed the best of
both worlds and knew that HP quality
was the result of 33 years of experience
in engineering and mass production
techniques that lower costs and improve
reliability.

The VITEL system records “one-shot”
data at a telephone company central
office to provide accurate usage

ircle 2 on reader service card

information. For instance, one system
in a major metropolitan area handles 3.6
million telephones in over 100 offices.
The system replaces mechanical message
registers to bring a new level of accuracy
to customer billing procedures.

But OEM’s like VITEL want — and
need — more than rugged construction,
reliable performance, and competitive
pricing.

They want a broad range of data
rates. Like 200,556,800 cpi NRZI
or 1600 cpi phase-encoded recording
that's ANSI IBM compatible. And
flexibility, like 7 and 9 track,
multi-density, NRZI and PE: all in one
read-only tape drive.

Plus OEM Specials. Like 50-Hz
230-volt operation. Or personalized
labels or logos. Even different paint on

the front panel. And how about OEM
discounts, and a one-page OEM
agreement written in plain English.

For the full story call your local HF
sales engineer or write: Hewlett-Packar.
1501 Page Mill Road, Palo Alto,
California 94304; Europe: P.O. Box
85, CH-1217 Meyrin 2, Geneva,
Switzerland; Japan: Yokogawa -
Hewlett-Packard, 1-59-1, Yoyogi,
Shibuya-ku, Tokyo, 151.

HEWLETT hp, PACKARIL
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HP sales. service and support in 172 cities in 65 countries
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More join the ranks of the Army-Navy vendors, 135
Expectations that orders for ICs fabricated
to Joint Army-Navy specifications will soon
increase substantially have encouraged a
lot of manufacturers to qualify as vendors
with the Defense Electronics Supply Center.
The present high prices of the very-high-
reliability parts should drop as shipment
sizes increase.

New cathode-ray tube creates color display, 155
Although displays in color convey more in-
formation more rapidly than black-and-
white displays, the conventional color-TV
tube is ill-adapted to this role. Therefore a
special penetration tube has been devel-
oped that uses a single electron beam to
obtain four colors and high resolution.

Charge-coupled devices will vie with vidicons, 162
As a solid-state substitute for the TV camera
tube and for many other imaging appli-
cations, charge-coupling is almost an ideal
technology. Its basic principle is simple, and
even large chips can be made to produce
quality images.

Easing the move from nonlinear to linear CAD, 174
By translating the parameters of a nonlinear
charge-control transistor model into those
of the linear hybrid-pi transistor model, a
new program called Hypi enables its user to
apply nonlinear data to linear circuit-analy-
Sis programs.

And in the next issue . . .

Magnetic sensor can read at any speed
. a simple, low-cost way of designing

program controllers . . . profile of a prod-

uct design success.

The cover

A 106-by-126 element charge-coupled area
device produced picture of Margaret
Tompsett, wife of one of the authors of the
article on p. 162. Also shown is a wafer con-
taining 30 500-element charge-coupled
linear devices.
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he charge-coupled device story on

page 162 details the latest refine-
ments in applying this exciting new
technology to imaging. Written by
scientists at Bell Laboratories who
pioneered in CCD imaging—Mike
Tompsett, Wally Bertram. Dave
Sealer and Carlos Séquin—the ar-
ticle shows how close to realization
is an an all-solid-state video camera.
Indeed. progress in CCD imaging is
so impressive that the vidicon man-
ufacturers are in a race to develop
the first commercial CCD camera.
The military is also interested in the
attractive qualities of CCD imaging
in both conventional and low-light-
level cameras. Fairchild. TI. and
RCA are competing in a big Navy
contract that promises to yield a
full-scale Tv-quality camera by
year's end.

ur bureau chief in Los Angeles.

Paul Franson. has his bvline on
two articles in this issue. At Com-
puter Automation. which is the sub-
ject of one Probing the News (see p.
142). Franson found an interesting
sales trend. He savs: “Where only

recently OEM orders for mini-
computers from that company were
for five and 10 units. customers are
interested in 500. 1.000. even
10.000 at a time. There’s one quote
out now for a 20.000-40.000-ma-
chine buy.”

Franson also wrote the story on
lasers emerging as an OEM compo-
nent (see p. 144). He notes that la-
sers are entering the area of the use-
price curve where a lot of action
starts. They are. after years of wait-
ing. being built into systems.
Hughes. for one. is automating laser
production to lower costs. Can in-
creased laser applications be far be-
hind?

he index of articles published in

Electronics in 1972 will be avail-
able shortly. For a copy. circle 340
on the reader service card inside the
back cover.
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an obvious requirement.

York. N.Y. 10020.

We’re looking for an editor

An exciting career opportunity has just opened on the editorial staff of
ELECTRONICS. Our editors travel extensively, write and edit technical arti-
cles, and cover stimulating new developments in electronic technology.
Specifically, the ideal candidate will have an engineering degree and ex-
tensive experience in the application of a wide range of components, both
active and passive, to the design of electronic equipment. Writing ability is

The salary is as good as or better than industry rates for engineers. We're
part of McGraw-Hill, one of the world’s best-known publishing companies,
and we offer excellent working conditions and fringe benefits.

If you quality. send your résumé with salary requirements to: The Execu-
tive Editor, ELECTRONICS Magazine, 1221 Avenue of the Americas, New
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...Introducing the
J M K design from

“d - —
Automatic voltage and current crossover; functions as a current-limited voltage stabi-
lizer or a voltage-limited current stabilizer.

' Panel-mounted lamps tell you whether JMK is controlling voltage or current; an elec-
trical ‘'flag” tells your system.

Ten-turn controls for exceptional resolution of both the voitage and the current ad-
justment. They‘re very stable, too!

“ Programming {remote control) and sensing functions are accessed through rear-
mounted plug connectors. You don‘t fuss with wired lugs to get on line.

Multirange {10:1) metering for easy readability.

Built-in voltage-sensing crowbar can be set from the panel, and checked, without
actually shorting the output and upsetting your system.

" Self-contained, sealed-bearing blower exhausts the heat, keeping JMK cool for excep-
tional reliability. You can use them without derating inside hot equipment cabinets,
up to 71°C (160°F).

* "Quarter-rack " shape allows you to mount up to 4 units across in a standard 19-inch

equipment bay.

MOOEL VOLTS AMPS PRICE

MK 6-5M 0-6 0-5 $395.00 |

JMK 6-10M 0-6 0-10 465.00

| JMK 15-3M 0-15 0-3 395.00
. JMK 15—-6M 0-15 0-6 465.00 |
JMK 25--2M 0-25 0-2 395.00 |
JMK 25--4M 0-25 0-4 465.00 |
JMK 36-1.5M 0-—36 0-15 395.00 |

| JMK 36-—-3M 0-—36 0-3 465.00
JMK 55-1M 0-55 0-1 395.00

JMK 55—-2M 0-55 0-2 465.00

L JMK 75--0.7M 0-75 0-0.7 395.00

JMK 75-1.5M 0-75 0-1.5 465.00
. JMK 100-0.5M 0-100 0-05 39500 |
- JMK 100—-1M 0-100 0-1 465.00 |

- S

\j, el " All transistors and the IC chips that control the voltage and current stabilizing chan-

nels are plug-in for easy maintenance. Even the power transistors plug-in.

" Digital control. Interface with the Kepco ““SN’* programmers {2-, 3-digit BCD up to
12-bit binary) and let your system control its own voltage or current.

" Exceptional immunity from the effect of your wildly varying power source. A
105125V ac variation {50—65 Hz) produces less then 0.0005% change in the stabi-
lized voltage. Less than 0.005% change in the stabilized current.

JMK power supplies can be loaded with impunity. A 100% current swing disturbs the
voltage less than 0.005% (or 0.2 mV, whichever is greater). When you stabilize cur-
rent with the internal control channel, a 100% load voltage change produces less than
5 mA effect on the current.
Excellent temperature immunity, using the controls supplied (no need to substitute
‘more stable’’ ones, JMK's are as good as you can get) 0.005% per °C typical; 0.01%
r °C guaranteed for the voltage channel. A small extra charge will buy a rigorous
test and certified report guaranteeing the 0.005% figure.

JMK, the superior voltage or current stabilizer for your system.

Ask your Kepco-man for the new JMK specification folder,
® or write: DEPT. EK—14

CO, INC. » 131-38 SANFORO AVENUE * FLUSHING, N.Y. 11352 + (212) 461-7000 » TWX #710-582-2631 » Telex: 12-6055  Cable: KEPCOPOWER NEWYORK
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A Smart Way to Beat Your
Power Supply Size Problem

e __ ]

INPUT RANGE

INPUT TRANSIEN
TS 60V -
INPUT TERE T 60V -

ouTtpPuT TERM 4
MAX BASE TEmp
FUSE INPUT @

§To[==)
01SEC
‘ol

IAMPS

‘AMPS MAX

14" thin 294" narmow, 294" short

yet this converter produces 1000 volts
DC, regulated, from a battery input of
28 VDC! 1t weights less than 15 ounces.
This is only one of our wide variety of
many small light weight converters, in-
verters and power supplics there ar
over 3000 models listed in our newest
catalog, including size. weight and prices.
If vou have a size problem, why not send
for an Abbott catalog?

MIL SPEC ENVIRONMENT — All of the power
modules listed in our new catalog hav
been designed to mect the severe environ-
mental  conditions required by modern
acrospace svstems, including MILL-F

5272C and MIL-E-31400K. They are her-
metically sealed and encapsulated in heavy
steel containers. New all silicon units will
operate at 100°C.

RELIABLE Highest quality components
are used in Abbott power modules to yvield
the high MTBEF (mean time betQeen tail-
ure) as caleulated in the MIL-HIDBR-217
handbook. Typical power modules have
over 100,000 hours MTBF — proving that
the quality was built in from the beginning,.
WIDE RANGE OF OUTPUTS — Any \‘()hll}.'.(‘
from 5 volts DC to 3,650 VDC is avail-
able by selecting the correet model you
need from our catalog with any of a vari-
ety of inputs including:

60 e to DC, Regulated
400eoto DC, Regulated
28 VDC to DC, Regulated
28 VDC to 40020, 1
24 VDC to 60 a5 16

or 3

Please see pages 618 to 632 of your 1971.72 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules

Send for our new 56 page FREE catalog.

abbott

LABORATORIES,

5200 W. Jefferson Blvd./los Angeles 90016
(213) 936-8185 Cable ABTLABS

Circle 6 on reader service card

INCORPO

RATED

1224 Anderson Ave. 'Fort Lee, N.J. 07024
(201) 224-6900

Readers comment

Updating magnetic tapes

To the Editor: From the description
in the article. “How to update tapes
without recopying™ [Nov. 6. 1972.
p. 36]. it appears that this procedure

is based on the work of Roger
Seeman of Boeing. who has re-

worked a program that | wrote sev-
cral vears ago. This program has
been available for some time from
the Digital Equipment Computer
User's Qouu\ program library. | eot
the idea from David Custer of the
Laboratory for Atmospheric and
Space Physics. who published the
original article about the general
scheme in the Fall Decus Svm-
posium in November 1969.

Mr. Sceman has carefully
analyzed my original program.
found a bug. and eliminated it.

A major weakness of industry-
standard tape svstems is that there is
no way to permanently mark the
tape on blocks. except bv the kluge
mentioned in the referenced article.
A single-tape unit. thus. is rather
useless in the small-computer envi-
ronment. since it 1s difficult to use as
a random-storage device. Most
small-computer operating  systems
require such devices. hence the DEC-
tape and cassettes with block-marks
are desirable. The big advantage of
industry-standard magtape is that it
is the onlv magnetic storage me-
dium that is interchangeable be-
tween large and small computer:
and between computers of differen
manufacturers.

John C. Alderman Jr
Digital Communications Associate:

Atlanta. Ga

w7 he storyv did indeed come fron
Roger Seeman. who credits Alderman
with the hasic idea. Seeman expand
thus on Alderman’s explanation
“Iis program would work well fo
several davs. but then the svsten
would bhlow up. Althoueh hlock-ad
dressing is valuable 10 many peoplc
the program wasn’t used much he
cause of this tendency.”
1972 index is available
The index of articles published |
Electronics in 1972 will he availabl
shortlv. For a copy. circle 340 on th
reader service card inside the hac
cover.

Electronics/January 18. 197



Atlast,a really
new computer.

I may be different, but when
another new computer comes
along, I cringe. Do they really
think I'll buy it because it has

a Supersonic Omnibus, 66
Multifarious Registers, and

the new universal language,
FOLDEROL?

Imagine my surprise and delight
to discover a company that
designs computers for the way
people really use them. Instead
of chasing nanoseconds they
put all of the systems software
together first, and then built a
fast, low-cost box where it
could do its exercises. Finally,
somebody has developed a sys-
tem that asks not what the soft-
ware can do for the hardware
but vice versa. The result is a
computer with more software
available now than most com-
puters ever hope to have: DOS,
RTOS, FORTRAN IV, MACRO
assembler, IOCS, the works.
With that kind of software
available,  wonder what's
small about the PRIME 200?

L

e 4
-
B

4
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o
]

y |4 P
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The PRIME 200 16-bit computer raises
a lot of interesting questions for which
we have prepared detailed answers. Let
us send them to you. Prime Computer,
Inc., 17 Strathmore Road, Natick,
Mass. 01760. (617 655-6999.

Prime 200

small computer

Prime sales offices: Boston (617)
237-4565, New York (212) 896-6262,
Washington D.C. (703) 533-9343
Philadelphia (215) 688-0396,
Jacksonville (904) 396-5253, Chicago
{312) 887-1845, Dayton {513) 435-1343
Detroit (313) 356-4840, Tulsa (918) 663-
0518, Palo Alto (415) 968-6003, Los
Angeles (213) 881-8433.

Authorized representatives:

Phoenix (602) 957-9110, Albuquerque
{505) 255-2330, Denver (303) 771-0140
Seattle (206) 454-9332.
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T-BAR
APPLICATION

Lr
T-BAR HIGH DENSITY SWITCHING COMPONENTS
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if THIS computer FAILS..

%%”

iust switch over

" Hbars

T-Bars are designed specifically for switching
many parallel lines, either manually

or remotely. 8, 12, 24, 36 and 60 pole T-Bars
are available in Form A and C contacts. For

data switching, specify Series 901 T-Bars
with bifurcated contacts for high reliability.

For information, write or phone T-Bar, refer

d’ to distributor catalogs or eem.

T-Bars are available
off-the-shelf from
ALLIED ... CRAMER... NEWARK...
FISHER/BROWNELL . .. HOLLYWOOD
...and SOUTHWEST ELECTRONICS

T-Bar ot

| INCORPORATED |
SWITCHING TECHNOLOGY

141 Danbury Road, Wilton, CT 06897 e phone 203/762-8351

4619

8 Circle 8 onreader service card

40 years ago
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A quarter of a million automobile
radios will be sold during 1933, ac-
cording to estimates made by
prominent radio and automotive
manufacturers. This optimistic fig-
ure is based on the growth of sales
figures during 1932 and is colored
somewhat by the high degree of
public interest shown late in the
year. The average price of these sets
will be in the neighborhood of $45 if
sold without power supply or ap-
proximately $10 more for complete
a.c. operation.

As a result of a field-strength survey
in Ohio of broadcast stations on sev-
eral frequencies made by Professor
J.F. Byrne of Ohio State University,
and reported in its Bulletin 71, there
is no longer any need or excuse for
an ostrich-like attitude on the rela-
tive merits of frequency assignment
at the two extremes of the present
band. Although the research did not
take into account unfavorable loca-
tion of the transmitter, the results
are most important.

Professor Byme’s studies conclu-
sively prove “that the different fre-
quencies in the broadcast band can-
not be treated as equivalent, and
that frequencies of 1,000 kilocycles
or above are uneconomical for large
coverage and high power. They also
indicate that low-power stations are
at present wasting good low fre-
quency assignments that are suit-
able for high power.

The Edgerton Stroboscope, recently
described in Electronics, has been
applied by the General Radio Com-
pany, Cambridge, Mass, in deter-
mmmg the register of color printing
as it is speeding through the presses
Its usefulness is in “stopping” the
motion of color printing as eact
color is applied. The application, o
course, is only to rotary presses
such as are used for printing comi
sections and long-run magazines.

In operation, a suitable make
and-break contact is fastened to on«
roller of the rotary press, which wil
flash the stroboscope as each shee
goes by. This will, of course, give the
effect to the eye of the sheets stand
ing still.
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\ccurSystem ™ back panels from Winchester Electronics Many AccurSystem back panels

ffer you the bottom-to-top versatility and reliability you feature field replaceable contacts.
eed from one manufacturer. To give you the And, our back panels accept standard .062
ost/ performance target you're after. printed circuit cards. Custom designs will be quoted
ust consider the three basic AccurSystem offerings . . . to sultyour specifications.

ottoms or tops up.

AccurSystem is a proven, total interconnect solution
! to suit your design requirements. Exactly, even
if it includes ground/voltage planes or ground
bussing. You’ll call it a beautiful bottoms up
story, too. Because any way you go, the
AccurSystem means you can order precisely

the back panel you want. AccurSystem.
: Developed by Winchester Electronics with
«ccurFrame and AccurPlane back panels accept your total needs in mind. Put our full scope of
linchester Electronics HW Series edgeboard con- innovative ideas and practical knowledge to work
ectors on grids of .100 x .200 and .125 x .250; and our  for you, now. Winchester Electronics Division, Main
"W’s with .125 x .125 spacing. AccurPlate back panels Street & Hillside Avenue, Oakville, Conn. 06779,
scept our PW Series connectors for grids of .100 x .200 (203) 274-8891. Or, for discrete connectors,
d .125 x .250; or, PDW's with .125 x .125 spacing. Plus contact your local authorized distributor.
Il three types accept our RW Series input/output connectors
n either a .100 or .125 grid with wrappable contacts.

'n the top, we can give you .100 or .125 contact spacing. Litton

)n the bottom, AccurFrame®, AccurPlate ™
nd AccurPlane ™ back panels are available
eady for automatic or semi-automatic wire-
vrapping with accurate, reliable terminal
lignment. Or, they will be shipped already
recision-wrapped to your specifications.

WINCHESTER ELECTRONICS

Cirrle Q nn reader cervice rard
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Gapacitors
for electronic equipment
and for stringent __ .
requirements

Metallized-Miniature types-
Polyester/polycarbonate
dielectric.

The newly developed capacitors are the answer
to improving the reliability of your equipment.
Please send for the latest technical catalogue

WILHELM WESTERMANN Spezialfabrik fir Kondensatoren
Augusta-Anlage 56 - P.O.Box 2345 - D-68 Mannheim 1
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People

the data-processing industry. And
with the addition a year ago of a
new wafer-fabrication area totally
committed to 3-inch wafers. the
move to MOS is a natural. It was de-
laved somewhat. however. because
the tremendous increase in the
bipolar memory business took up
much of the new facility’s capacity.

The 32-vear-old Downey. who
had headed up MOS operations for
Fairchild Semiconductor before
moving to AMD. reports, “We are
now in the process of establishing a
business plan to develop a viable
MOS operation.” AMD presently has
one MOs process in production (p-
channel silicon-gate) with which 1t
makes a 256-bit random-access
memory, and Downey is planning to
build on this foundation. “We are
now deciding what new staff and
equipment we will need for the near
term.” He feels that the present 3-in.
wafer area with 30 tubes will suffice
for a year. but then, “our total wafer
requirement will be exceeded. and
so a new facility will have to be
added.”

MOS trail. Downey has had quite
a bit of experience in MOS. After he
received his MSEE from the Univer-
sity of Arizona in 1964, he joined
General Electric’s Advanced Pe-
ripheral Equipment Lab in Sunny-
vale. Two years later. he joined
Fairchild Semiconductor as an MOS
designer. became manager of the
custom-MOS design center, and,
from mid-1971 until September
1972. he was MOS operations man-
ager. Then during one of the many
management changes that have
taken place in the Fairchild MOS de-
partment in the last year. he was
made manager of operations for the
joint venture of Fairchild and TDK
of Japan. After getting Fairchild-
TDK going. he joined AMD.

As for AMD’s position in the MOS
world. Downey says. “For now. we
will concentrate on standard prod-
ucts” to get customers and to get vis-
ibility. He adds. however. “We will
do custom work where it fits in with
our standard-product goals,” and he
savs that he is looking forward to
heading an organization that de-
fines. develops. and produces MOS
and that “has the tools to do it.”

Electronics/January 18, 1973



Fluke problem solvers

Introducing the Fluke 8100B.
At $595, you'll wonder

how we did so muchin a

4> Digit Multimeter.

g -
L

tfl;’; \‘1;[%_—'
T ,H"‘i"‘l R s B
L L L |

The new version of Fluke’'s most successful DMM,
Model 81008, gives you the most value for your money
ever offered in a quality digital voltmeter.

With a basic dc accuracy of 0.02%, the Fluke 81008
measures ac and dc volts in four ranges from 100
microvolts to 1200 volts and resistance from 100 milli-
ohms to 12 megohms. With an optional ac/dc current
shunt accessory, it measures from 10 nanoamperes to
12 amps in six switched ranges.

Features include an active 2-pole switchable filter and
automatic polarity indicator. All functions are push-
button selectable.

For $100 extra, a rechargeable battery pack can be

Fluke, P.O. Box 7428, Seattle, Washington 98133, Phone (206) 774-2211. TWX: 910-449-2850.
In Europe, address Fluke Nederland (N.V.), P.O. Box 5053, Tilburg, Holland. Phone 13-670130.
Telex: 884-55237. In the U.K., address Fluke International Corp., Garnett Close, Watford,

WD2, 4TT. Phone, Watford, 33066. Telex: 934583.

added to give the user complete portability with up to
eight hours continuous operation. Other options in-
clude RF and high voltage probes, switched ac/dc
current shunts, data output and a ruggedized case.
Demonstrated MTBF is over 10,000 hours, to make the
instrument the most reliable available. The 81008 has
tough environmental specs to ease your workload.
Fully backed by Fluke's no-nonsense 12-month guar-
antee and service policy, here's an instrument that
will meet your greatest expectations.

Call your local Fluke sales engineer for a demo and
details. In the contiguous U.S., get his location by dial-
ing our toll free number, 800-426-0361. Otherwise,
address one of the locations listed below.

Circle 13 on reader service card




Why are so many of our competitors
also our customers?



We make terminals for the
data processing and communi-
cations industries.

So do a lot of other manu-
facturers who specialize in
computer and communications
equipment. (Over 400—accord-
ing to latest industry figures.)

The irony of this is that
a lot of our competitors use the
Teletype® teleprinter as the back-
bone of many of their systems.

Which says a lot about
Teletype equipment. Because who
could be a more critical, discern-
ing judge than your competition?

Why do they specify Teletype
machines for sub-components?
For three good reasons.

Reliability. Nobody has
moved more information before
or since the information explosion
—with greater reliability.

Flexibility. We build our
terminals to meet your particular
needs. That's why we offer you
a choice in arrangements, fea-
tures, configurations and speed.
Interface capabilities? Teletype
equipment is compatible with
practically any computer-based
communications system.

Economy. From initial cost
to operation to maintenance,
nobody can deliver higher per-

formance at a lower cost. Nobody.

Tough, demanding criteria.
But what else would you expect
from your competition?

This unusual situation is a
good thing for everyone in the
data processing industry.

But you benefit most. Because

the terminal equipment you buy
meets exacting standards for

reliability, flexibility and economy.

We know. Because we set
those standards.

It takes more than manu-
facturing facilities to build the
machines Teletype Corporation
offers. It also takes commitment.
From people who think service
is as important as sales. In
terminals for computers and
point-to-point communications.

That’s why we invented
a new name for who we are and
what we make. The computer-
cations people.

For more information about any Teletype
product, write or call TERMINAL CENTRAL:
Teletype Corporation, Dept. 53E

5555 Touhy Avenue, Skokie, Illinois 60076,
Phone 312, 982-2500

TELETYPE

Teletype is a trademark registered in the
United States Patent Office
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Advertisement

Application Handbook

New, first edition, bound handbook. Over 1,300 pages. Includes complete product
specifications for GE's complete line of semiconductors, over 2,500 types arranged in
alpha-numeric order. Interchangeability information, Selector Guides, and check lists
make this a complete, comprehensive guide.

Price $3.95

Transistor Manual

Written for circuit designers by circuit designers. Applications, characteristics, and
theory for transistors, unijunctions, diodes, tunnel diodes, plus other discrete signal
devices. Over 600 pages.

7th. Edition: Price $2.00

SCR Manual

New, updated edition. Covers the complete story on SCR's, plus expertise on Triacs,
regulating circuits, motor controls, and other power semiconductor applications. Over
500 pages.

5th. Edition: Price $3.00

Electronics/January 18, 1973
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Advertisement

SILICON SIGNAL TRANSISTORS
SILICON POWER TRANSISTORS
SIGNAL DIODES

TUNNEL DIODES

GERMANIUM TRANSISTORS
UNIJUNCTIONS, SWITCHES & TRIGGERS
OPTOELECTRONICS
RECTIFIERS

SCRs

TRIACS

GE-MOV™

SPECIAL PRODUCTS
DIODE & TRANSISTOR CHIPS
DARLINGTON AMPLIFIERS
DIFFERENTIAL AMPLIFIERS
VOLTAGE REGULATING DEVICES

MILITARY & HI-REL TYPES

SCR & RECTIFIER, STACKS
SELENIUM COMPONENTS

SOLID STATE CIRCUIT ASSEMBLIES
PACKAGE OUTLINES

TECHNICAL PUBLICATIONS

Copyright © 1973 General Electric Company
Semiconductor Products Dept.

Electronics Park

Syracuse, N. Y. 13201 U.S.A.

The information in this advertisement has been carefully checked and is believed to be reliable.
However, no responsibility is assumed for inaccuracies.
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INDEX

Only summary device parameters are listed in this advertisement. For complete cross reference and interchangeability. . . . General
Electric equivalents to popular 1N, 2N, 3N and industry house numbers, see our interchangeability Guide (#451.104) or Semiconductor

Data Handbook (#451.90).
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CrIrAeTnAD AIIIRE TN 10 CIHICNAM CILMAL TDAMCICTNADC

tYolts VN;
GET706  GET3013 GET706  GET2369 GET2369
GET708 GET3563 GET708 GET3013
GET914  GET3646 GET914  GET3646
GET2369
2N5810  2N6000 | GET3638 2N5813 GET3014 2N6002 | GET3638 2N6001 ,GET3014 2N6002 | GET3638 2N6001  2N5810  2N6002 | 2NS811  2N6001
2N5812  2N6002 | GET3638A 2N6001 2N6000  D32K1 | GET36384 2N6003 ‘2N5451  D32K1 | GET3638A 2N6003 2N5812  D32K1 | 2NS813  2N6003
2NS811  2N6003 2N6§000 2N5447 2N6000
2N5368  D32P1 | 2N5372  2NS374 GET2221 2N5369 |2NS372  2N5374  GEI2221 2NS370 | 2NS372  2N5375 2N5368  2NS370 | 2N5372  2N5374
2N5369  D32P2 | 2N5373  2N5375 GET2222 2N5370 | 2N5373  2N5375 GET2222 2N5371 [2N5373  2N5448  2N5369  2N5371 | 2NS373  2NS375
2N5370  D32P3 2N5368  2N5371 2N5368  2N5449 | 2N5374
2NS371  D32P4 2N5369  2N5450
2N5814  2N5827A| GET2904 2NSB19  GET2221A 2N6006 |GET2904 2N6005 GET2221A 2N6010 | GET2904 2N6005 2NS814  2N6006 | GET2904  2N5819
2N5816  2NS5828 | GET2905 2N6005 GET2222A 2N6010 | GET2905 2N6007 GET2222A 2N6012 | GET2905 2N6007 2N5816  2N6010 | GET2905  2N600S
2N5818  2N5828A| GET2906 2N6007 2N4994  2N6012 | GET2306 2N6011 2N6004  D32K2 | GET2906 2N6011 2N5818  2N6012 | GET2906  2N6007
2N5824  2N6004 | GET2907 2N6011 2N4995  D32K2 | GET2907 2N6013  2N6006 GET2907 2N6013 2N6004  D32K2 | GET2907  2Ns011
2NS5825  2N6006 | 2N5815  2N6013  2N6004 2NS815  2N6013
2N5826  2N6010 | 2N5817 2N5817
2N5827  2N6012
GET929 GET929
GET930 GET930
GET2484 2N6016 | 2N5821  2N6017 GET2484 2N6222 | 2N6015  2N6223 2N6014 2N6015 2NS820  2N6014 2N6015
. 2N5820  2N6222 | 2N5823  2N6223  2N6014  2N6224 | 2N6017  2N6225 2N6016 2N6017 2N5821  2N6016 2N6017
2N5822  2N6224 | 2N6015  2N6225  2N6016 2N5822
2N6014 2N5823
2N6218  2N6221 2N6218  2N6221 -
2N6219 2N6219
2N6220 2N6220
CLIELrTND LN E TN.C
SELEC
) & SmA to 25m to 7himA SmA to 800m
v
Volts} ' . "NP
2N2926  2N3662 2N2926  2N3662
t 2N3900  2N3663 2N3900  2N3663
2N3900A  D16G6 2N3900A D16G6
2N3901 2N3901
2N3390  2N3396 | 2N5354  2N6076 2N3390  2NS420 | 2N5354  2N6076  2NS418  2NS5305 f2N5354  2N6009 D33021 D29E1
2N3391  2N3397 | 2N5355  2NS5999 2N3391  2N5172 | 2N5355  2NS5999  2N5419  2N5306 | 2NS355  D29El D33022 D292
2N3391A 2N3398 | 2N5356  2NB009  2N3391A 2N5998 | 2N5356  2N6009 2N5420  2N5306A | 2NS356  D29E2
2N3392  2N5172 2N3392  2N6008 2N3402  2N5998 | 2N5999
2N3393  2N5998 2N3393  2N3402 2N3403  2N6008
2N3394  2N6008 2N3394  2N3403 2N3414 033021
2N3395 2N3395  2N3414 2N3415  D33022
2N3396 2N3415
2N3397  2N5305
2N3398  2N5306
2NS418  2N5306A
2N5419
2N3843  2N3854 2N3843  2N3854
2N3843A  2N3854A 2N3843A  2N3854A
2N3844  2N3855 2N3844  2N3855
2N3844A  2N3855A 2N3844r  2N3855A
2N3845  2N3856 2N3845  2N3856
2N3845a  2N3856A 2N3845A  2N3856A
S i _ N
2N3858 D29F1  2N5365 2N3858  2N4425 | D29F1 2N5365 2N4424  D33024 | 2N5365  D29ES 033024 D29E4
( 2N3859 D29F2  2N5366 2N3859  2N5307 | D29F2  2N5366 2N4425  D33D25 | 2N5366  D29E6 033025 D29E5
2N3860 D29F3  2N5367 2N3860  2N5308 | D29F3  2NS5367 2N5307  D33D26 | 2N5367  D29E7 033026 D29E6
D29F4 2N4424  2N5308A | D29F4 2N5308 033027 | D29E4 D33027 D29€E7
2N5308A
2N5232  2N5309 2N5232  2N5311 2N3404
2N5232A  2N5310 2N5232A  2N3404 2N3405
2N5249  2N5311 2N5239  2N3405 2N3416
2N5249A 2N5249A  2N3416 2N3417
2N5309  2N3417
2N5310
2N3858A D29F5 2N3858A D29F5 033029 D29E9 D33029 D29E9
2N3859A D29F6 2N3859A D29F6 033030 D29E10 D33030 D29E10
2N3860A D29F7 2N3860A D29F7
2N3877  2N5175 2N3877  2N5175
2N3877A  2N5176 2N3877A  2N5176
2N5174 2N5174
22
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MICRO MINIATURE EPOXY TRANSISTORS

- ) o o SmA te 25mA 25mA to 7SmA
o GO RG] .:o;ll) NPN PNP NPN NP — ]
0
to
19 D26P1
/ o 26C1 03041 i
2602 D30A2 !
20 26C) 030A) =
to 26C4 DIAS o
29 2605 03044
26P2
26P3
1
39
26€1
% 262
i 26E3
a sets
26€6
SILICON SIGNAL
COMPLEMENTARY PAIRS
RO1S T0-18 PACKAGE
Device
- r '¥V) Min.-Max. 2-5 -, ¥ W) W o @1, e Complement
2N5368 30 60-200 150mA,10 ) 0. 50 j 2N5372
2N5369 | 30 | 100-300 150mA_10 ! ] 2N5373
e Y -
2N5370 30, = 200-600 150mA, 10 0 [ 150mA 2N5374
2N5371 30 60-600 150mA,10 0 i 2N5375
2N5372 P CI 40-120 150mA.10 0.3 A, 150 . 2N5368
2N5373 1= 0. 100-300 150mA,10 15mA 2N5369
2N5374 : g 200-400 150mA, 10 5 OmA, 15mA 2N5370
2N5375 £ 40-400 150mA, 10 £ 0 0 SmA 2N5371
2N5380 = 50-150 10mA,1 ) O 2N5382
2N5381 B 0= 100-300 10mA 1 I 2N5383
2N5382 40 50-150 10mA 1 | 10mA,1ma 2N5380
2N5383 100-300 10mA.1 025 | 2N5381
2N5447 60-300 50mA,5 ] 2N5449
2NS448 30-150 50mA,5 ) 0.25 50mA,SmA 2N5450
- 2N5449 100-300 50mA 2 5 X \ 2N5447
2N5450 50-150 50mA,2 T FE ] 2N5448
- 2N5451 30-600 50mA,2 4 0 00mA, SmA 2N5447
2N5810 60-200 2mA,2 5 ; 2N5811
2N5811 60-200 2mA 2 mA 2N5810
2N5812 150-500 2mA 2 > OmA 2N5813
2N5813 150-500 2mA 2 3 ) 2N5812
2N5814 60-120 2mA2 h mA 2N5815
2N5815 60-120 2mA 2 : ] 2N5814
2N5816 100-200 2mA 2 3 0 =1 2N5817
2N5817 100-200 2mA 2 0, 001 : 2N5816
2N5818 150-300 2mA 2 ] D 2N5819
2N5819 150-300 2mA 2 = 5 2N5818
2N5820 60-120 2mA,2 5 | ,50mi 2N5821
2N5821 60-120 2mA,2 ~0.7" 2N5820
2N5822 100-200 2mA,2 0 2N5823
2N5823 100-200 2mA.2 i c mA, 51 2N5822
2N6000 100-300 10mA,1 i, 04 | 2N6001
2N6001 100-300 10mA,1 75 | 300mA,30m I 2N6000
2N6002 250500 10mA,1 T y ‘ i 2N6003
2N6003 250-500 10mA,1 ) .75 | 300mA 2N6002
2N6004 100-300 10mA,1 I 0.4 J 2N6005
2N6005 100-300 10mA, 1 ? ] 2N6004
2N6006 250-500 10mA,1 . : ] 2N6007
2N6007 250-500 10mA, 1 075 | 300mA, 2 2N6006
2N6010 100-300 10mA,1 025 | X 30m? 2N6011
2N6011 100-300 10mA,1 06 )Om 2N6010
2N6012 250-500 10mA,1 25 | 300mA 2N6013
2N6013 250-500 10mA.1 00mA,30mA 2N6012
2N6014 100-300 10mA,1 X Om/ 2N6015
2N6015 100-300 10mA,1 0.4 300mi = 2N6014
| 2N6016 250-500 10mA.1 0. T 2N6017
2N6017 250-500 10mA.1 0.6 | 300m 2N6016
2N6222 75-200 2mA.5 ; n L 2N6223
2N6223 75-200 2mA S A ) i 2N6222
2N6224 150-300 2mA S ; 2! 2N6225
2N6225 150-300 2mA.S ! ImA 2N6224
GET2221 40-120 150mA, 10 [ ; 1 GET2904
GET2221A 40-120 150mA, 10 A, 15mA GET2904
GET2222 100-300 150mA, 10 { GET2905
GET2222A 100-300 150ma, 10 GET2905
_ GET2904 40-120 150mA 10 g ! ! GET2221A
GET2905 100-300 150mA,10 04 ) ] GET2222A
GET3903 50-150 10mA.12 - ,Sm GET3905
GET3904 100-300 10mA,12 3 3 GET3%06
GET3905 50-150 10mA.12 1S V GET3903
GET3906 100-300 10mA,12 o= 008§ - SmA GET3904




Advertisement

SILICON SIGNAL
COMPLEMENTARY PAIRS

T0-98 OUTLINE 10-98
Device P . o
e -~ '’ Min.Max. @ Ic, Vce (V) W) Max. @ 1o, 1 Complement
2N3858 60-120 2mA,S .125| 10mA, 1t D29F1
2N3859 100-200 2mA.S ] \ D29F2
2N3860 150-300 2mA,5 3 D29F3
2N3858A 60-120 2mA,5 D29FS
2N3859A 100-200 2mA,5 A D29F6
2N3860A 150-300 2mA,5 N ] D29F7
2N5172 100-500 10mA,10 . i 1 2N6076
2N5232 250-500 2mA.5 2 jiE D29F4
2N5354 40-120 50mA, 1 Y i § 2 2N5418
2N5355 100-300 50mA, 1 I R 2N5419
2N5356 250-500 S0mA,1 = ] I 2N5420
2NS418 40-120 50mA, 1 > K === 2N5354
2N5419 100-300 50mA, 1 ) X 2NS355
2N5420 250-500 50mA,1 1 f 2N5356
2N5998 150-300 10mA,2 | 2N5999
2N5999 150-300 10mA,2 ] n 2N5998
2N6008 250-500 10mA,2 3 2N6009
2N6009 250-500 10mA,2 F : 2N6008
2N6076 100-500 10mA, 10 2N5172
D29E1 60-200 2mA,2 o D33D21
D29€E2 150-500 2mA,2 | D33D22
D29E4 60-120 2mA,2 D33D24
D23ES 100-200 2mA,2 D33D25
D29E6 150-300 2mA,2 ( 5 i D33026
D29E7 250-500 2mA,2 PERY D33D27
D29E9 60-120 2mA,2 il D33D29
D29E10 100-200 2mA,2 = A D33030
D29F1 60-120 2mA,S 0 i 2N3858
D29F2 100-200 2mA,5 3 i i 2N3859
D29F3 150-300 2mA,5 S ! 2N3860
D29F4 250-500 2mA,5 4 1 2N5232
D29FS 60-120 2mA,5 iz ] 2N3858A
D29F6 100-200 2mA,5 i 2N3859A
D29F7 150-300 2mA,S L i i 2N3860A
D33D21 60-200 2mA,2 ) D29E1
D33D22 150-500 2mA,2 A D29E2
D33D24 60-120 2mA,2 - ( I D29E4
D33D25 100-200 2mA,2 i { I =y D29ES
D33026 150-300 2mA,2 I 0.75 [500m i D29E6
D33027 250-500 2mA,2 5 D29E7
033029 60-120 2mA,2 [ | D29€E9
033030 100-200 2mA,2 : .75 | 3 D29E10

SILICON SIGNAL

COMPLEMENTARY PAIRS
MICRO MINIATURE PACKAGE

Device BVCc« hie Vees g
o e v Min.Max. @ Ic, Vcs (V) (V) Mar. @ 1o, 1 OmplEment
D26C1 3090 10mAS
D26C2 60-180 10mA.S
D26C3 140300 10mA.S
D26C4 250-500 10mA,5
D26C5 300-800 10mA.5
D30A1 30-90 10mA.5
D30A2 60-180 10mA.5
D30A3 140300 10mA.5
D30A4 250500 10mA,5
D30AS 400-800 10mA.S
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b
NS
7nY
10-18
. (
40-160 10mA, 10
100-400 10mA;10
60-200 | 150mA,10
100-300 | 150mA,10
200600 | 150mA10
60-600 | 150mA,10
40-120 | 150mA,10
100-300 | 150mAl10
200400 | 150mA,10
40-400 | 150mA,10
50-150 10mA, 1
100-300 10mA1
50-150 10mA,1
100-300 10mA.1
0-30 50mA,5
30-150 50mA,5
100-300 50mA, 2
50-150 50mA,2
30600 50mA.2
60-200 2ma.2
60-200 2mA,2
150-500 2mA.2
150-500 2mA.2
60-120 2mA.2
60-120 2mA.2
100-200 2mA,2
100-200 2mA.2
150-300 2mA.2
150-300 2mA.2
60-120 2mA,2
60-120 2mA,2
100-200 2mA.2
100-200 2mA,2
60-120 2mA.2
100-200 2mA,5
150-300 2mA,5
250-500 2mA.5
250-500 2mA5
400-800 2mA'5
400-800 2mA.5
100-300 10mA,1
100-300 10maA,1
250-500 10mA.1
250-500 10mA.1
100-300 10ma,1
100-300 10mA, 1
250-500 10mA, 1
250-500 10mA 1
100-300 10mA1
100-300 10mA 1
250-500 10mA,1
250-500 10mA.1
100-300 10mA,1
100-300 10mA1
250-500 10mA;1
250-500 10mA, 1
20. 20mA, 10
20- 20mA 10
20- 20mA, 10
20- 20mA, 10
75-200 2mA 5
75-200 2mA,5
150-300 2mA5
150-300 2mA.5
40-80 2mA,5
60-120 2mA5
100-200 2mA5
150-300 2mA.5
60-120 104A.5
100-300 104A,5
40-120 | 150mA,10
40-120 | 150mA,10
100-300 | 150mA,10
100-300 | 150mA’10
150-900 2mA,5¢
40-120 | 150mA,10
40-120 | 150mA,10
100-300 | 150mA,10
100-300 | 150mA10
20-200 8mA.10
30-800 50mA, 1
100-800 50mA,1
0-150 10mA.1
100-300 10mA.1
50-150 10mA,1
100-300

10mA,1

SILICON SIGNAL
GENERAL PURPOSE AMPLIFIERS

T0-18 OUTLINE

(

2 o t i @ 10v, P
ypica 1MHz @ 3c
(V) Max. a | (MHz) Typical (P -
——
400 1 360
400 1 360
30 |150mA 15mA 300 5 360
.30 | 150mA 15mA 300 5 360
.30 [150mA,15mA 300 5 360
.30 | 150mA,15mA 300 5 360
.30 [150mA 15mA 250 6 360
.30 [150mA 15mA 250 6 360
30 |150mA,15mA 250 6 360
.30 | 150mA.15mA 250 6 360
o) 10mA,ImA 300 4 360
2 10mA, 1mA 300 4 360
25 10mA, 1mA 300 4 360
.25 10mA, 1mA 300 4 360
.25 50mA,5mA 150 8 360
25 50mA 5mA 150 8 360
6 100mA,5mA 150 7 625
8 100mA,5mA 150 7 625
1.0 100mA,5mA 150 7 625
.75 |500mA,50mA 150 7 625
.75 |500mA,50mA 150 8 500
.75 |S00mA,50mA 150 7 625
.75 |500mA 50mA 150 7 500
.75 |500mA,50mA 150 7 625
.75 |500mA,50mA 150 7 500
.75 |500mA,50mA 150 7 625
.75 | 500mA,50mA 150 7 500
.75 |500mA,50mA 150 7 625
.75 [500mA,50mA 150 7 500
.75 |S00mA,50mA 150 7 625
.75 |500mA,50mA 150 7 500
.75 |500mA,50mA 150 7 625
.75 | 570mA,50mA 150 7 500
.125]  10mA,1mA 200 2 360
(1251 10mAImA 200 2 360
125 10mA.1mA 200 2 360
.125)  10mA.1mA 200 2 360
125 10mAImA 200 2 360
125  10mA.1mA 200 2 360
J125(  10mA,1mA 200 2 360
.175|100mA,10mA 200 5 400
.175]| 100mA,10mA 250 7 400
.175[100mA,10mA 200 5 400
.175[100mA, 10mA 250 7 400
.175[100mA, 10mA 200 5 400
.175| 100mA, 10mA 250 7 400
.175/100mA,10mA 200 5 400
.175[100mA 10mA 250 7 400
.25 | 300mA,30mA 150 7 625
.60 | 300mA,30mA 150 8 500
.25 | 300mA,30mA 150 7 625
.60 |300mA.30mA 150 8 500
.25 | 300mA.30mA 150 7 625
.60 | 300mA.30mA 150 8 500
.25 [ 300mA.30mA 150 7 625
.60 |300mA 30mA 150 8 500
1.0 10mA, 1ImA 80 3 500
10 10mA. 1mA 80 3 500
2.0 20mA,2mA 80 3 500
20 20mA 2mA 80 3 500
.125)  10mA, 1mA 200 2 360
.25 10mA 1mA 200 2 360
.125|  10mA,1mA 250 2 360
.25 10mA, 1ma 250 2 360
.150]  10mA,1mA 250 9 360
1501 10mA, 1mA 250 9 360
150 10mA 1mA 300 9 360
150)  10mA 1mA 300 9 360
(1251 10mA ImA 200 2 360
.125)  10mA, 1mA 200 2 360
.30 | 150mA,15mA 300 5 360
.30 | 150mA,15mA 300 5 360
.30 | 150mA, 15mA 300 5 360
.30 | 150mA, 15mA 300 5 360
.35 1mA, 1mA 100 2 360
.40 | 150mA 15mA 150 5 360
.50 | 150mA 15mA 150 5 360
40 | 150mA.15mA 150 5 360
30 | 150mA, 15mA 150 5 360
750 9 200
.25 | 50mAa.2 5mA 200 5 360
.25 | 50ma.2 5mA 200 5 360
3 50mA,5mA 250 4 310
3 50mA.5mA 250 4 310
4 50mA.5mA 250 4 310
4 50mA,5mA 250 4 310

25
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SILICON SIGNAL
GENERAL PURPOSE AMPLIFIERS

70-98 OUTLINE 1008
@25¢C

{my
NPN 18 2mA.S 1.6 50mA 3mA 7 360
NPN 18 75-225 5 1.6 S0mA,3mA 120 7 360
NPN 18 30-90 2mA,5 0.3 50mA.3mA 120 5 360
NPN 18 75-225 2mA, 03 SOmA,3mA 120 5 360
NPN 25 90-180* 2mA,10 16 50mA,3mA 120 7 360
NPN 25 150-300°* 2mA,10 16 S50mA, 3mA 120 7 360
NPN 25 235-470* 2mA,10 16 50mA.3mA 120 7 360
NPN 18 35-470* 2mA,10 16 50mA,3mA 120 7 360
NPN 25 2mh, 16 | 5S0mA3mA 120 7 360
NPN 25 250-500 2mA, 16 S0mA,3mA 120 7 360
NPN 25 250-500 2mA.S 1.6 S0mA 3mA 120 7 360
25 150-300 2mA,5 16 50mA,3mA 120 7 360
NPN 25 90-180 i 1.6 50mA,3mA 120 7 360
NPN 25 55-110 2mA, 16 50mA,3mA 120 7 360
NPN 25 150- 2mA,5 16 50mA,3mA 120 7 360
NPN 25 90-500 2mA, 1.6 S50mA, 3mA 120 7 360
NPN 25 55-500 2mA.5 186 S0mA, ImA 120 7 360
NPN 25 5 16 50mA,3mA 120 7 360
NPN 25 75-225 2mA5 0.3 S50mA,3mA 150 5 560
NPN 25 180-530 R 03 50mA,3mA 150 5 560
NPN 50 75-225 2mA.5 0.3 50mA, 3mA 150 5 560
NPN 1 2mA,5 03 50ma,3mA 150 5 560
NPN 25 75-225 2mA,5 03 50mA,3mA 150 5 360
NPN 25 180-540 2mA,5 03 SOmA,3mA 150 5 360
NPN 50 75-225 2mA,5 03 SOmA,3mA 150 5 360
NPN 50 180-540 2mA, 03 50mA,3mA 150 5 360
NPN 12 20- 8mA,1 06 10mA, 1mA 1000 9 200
NPN 12 20- 8mA,10 0.6 10mA, 1mA 1000 9 200
NPN 30 20.40 2mA, 0.2 10mA,1mA 150 2 360
NPN 30 2mA, 0.2 10mA,1mA 150 2 360
NPN 30 35-70 2mA, 0.2 10mA,1mA 150 2 360
NPN 30 2mA, 0.2 10mA, 1mA 150 2 360
NPN 25 60-120 2mA, 0.2 10mA,1mA 150 2 360
25 60-120 2mA, 0.2 10mA,1mA 150 2 360
NPN 36 3570 2mA 0.2 10mA.1mA 200 1.7 360
NPN 36 35-70 2mA, 0.2 10mA, 1mA 200 1.7 360
NPN 36 60-1 g 0.2 10mA, 1mA 200 1.7 360
NPN 36 60-120 2mA, 0.2 10mA,1mA 200 1.7 360
NPN 36 100-200 4 0.2 10mA,1mA 200 1.7 360
NPN 36 100-200 2 0.2 10mA,1mA 200 1.7 360
NPN 40 60-120 2mA, 12 10mA,1mA 150 2 360
NPN 60 60-120 2mA,’ .125| 10mA,1mA 150 2 360
NPN a0 100-200 2mA, 125 1oma lma 150 2 360
NPN 60 100-200 2mA, 125 10mA1mA 150 2 350
NPN 40 150-300 2mA, 125)  10mA1mA 50 2 360
NPN 18 500 2mA! 1.6 50mA,3ImA 120 7 g

N 18 250-500 2mA, 1.6 S0mA,3mA 120 7
NPN 25 350-700 2mA, 1.6 S0mA.3mA 120 7 360
40 180-540 0.3 50mA,3mA 150 5 360
40 180-540 2mA, 0.3 50mA,3mA 150 5 360
NPN 25 100-500 10mA, 1! 0.25 10mA, 1mA 100 2 360
NPN 50 250-500 2mA, 12s|  10mA1mA 150 2 360
NPN 50 250-500 2mA,’ 125 10mA 1mA 150 2 360
NPN 50 400-800 2mA,! 125 10mA,1mA 150 2 %

NPN 50 400-800 2mA, 125 10mA,1mA 150 2
NPN 50 60-120 J0uA, 125 10mA,1mA 150 2 360
NPN 50 100-300 10uA, .125]  10mA,1mA 150 2 360
NPN 50 250-500 104A, 125| 10mA,1mA 150 2 350
25 40120 S0mA, 0.25 | 50mA.2.5mA 350 5 360
PNP 25 100-300 50mA, 0.25 |50mA,2.5mA 5 360
PNP 25 250-500 50mA,1 0.25 |50mA,2.5mA 350 5 360
PNP 40 40-120 50mA,1 0.25 |50mA.2,5mA 350 5 360
PNP 40 100-300 S50mA,1 0.25 |50mA,2.5mA 350 5 360
PNP 40 250-500 50mA,1 0.25 |50mA,2.5mA 350 5 360

* hre at 1KHz
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GENERAL PURPOSE AMPLIFIERS

10-98 E
€ L:

NPN 25 40-120 |  Soma,1 0.25| 50ma.2.5ma 250 4 400
NPN 25 100-300 | SomA‘1l 0.25| 50ma’2.5mA 250 4 400
NPN 25 250-500 |  SO0mA, 0.25| SOmA’25mA 250 4 400
NPN 25 150-300 10mA2 025| 50ma2.5mA 250 4 400
PNP 25 150-300 10mA;2 0.25| 50mA’2.5mA 350 5 400
NPN 25 250500 10mA,2 0.25| 50mA.2.5mA 250 4 400
PNP 25 250500 10mA, 0.25| 50mA.2.5mA 350 5 400
PNP 25 100-500 | 10mA,10 0.25| ~ 10mA1mA 300 5 360
NPN 12 20- 8mA.10 0.6 10mA, 1mA 1000 0.3 200
PNP 25 60-200 2mh,2 0.75| 500mA,S0mA 150 94 500
PNP 25 150-500 2mA, 0.75| 500ma,50mA 165 9.4 500
PNP 40 60-120 2mA, 0.75 | 500mA.50mA 120 9.4 500
PNP a0 100-200 2mA, 0.75 | 500mA 50mA 135 9.4 500
PNP 40 150-300 2mA, 0.75 | 500mA.50mA 150 9.4 500
PNP a0 250-500 2mA, 0.75 | 500mA.50mA 165 a4 500
) PNP 60 60-120 2mh, 0.75 | 500ma,50mA 120 9.4 500
PNP 60 100-200 2mA, 0.75 | 500mA 50mA 135 9.4 500
PNP 40 60-120 2mA, 025 | ~ 10mA.1mA 150 2.1 360
PNP 40 100-200 2mA, 025 10ma‘1ma 150 2.1 360
PNP a0 150-300 2mA, 025| 10mA 1mA 150 2.1 360
40 250-500 2mA 5 025 |  10mA.1mA 150 21 360
PNP 60 60-120 2mA, 025 | 10mA1ImA 150 2.1 360
p 60 100-200 2mA; 025 | 10ma1ma 150 21 360
PNP 60 150-300 2mA, 025 | 10mAIma 150 21 360
NPN 25 60-2 2mA, 0.75 | 500mA.S0mA 150 9.4 625
NPN 25 150-500 . 0.75 | 500mA,50mA 165 9.4 625
| NPN a0 60-120 2mA, 0.75 | 500mA,50mA 120 9.4 625
NPN 40 100-200 2mA, 0.75 | 500mA.50mA 135 9.4 625
NPN 40 150-300 2ma, 0.75 | 500mA.50mA 150 9.4 625
NPN 40 250-500 mA, 0.75 | 500mA50mA 165 9.4 625
NPN 60 60-120 2ma, 0.75 | 500mA.50mA 120 9.4 625
NPN 60 100-200 2mA2 0.75 | 500mA.50mA 135 9.4 625

SILICON SIGNAL

GENERAL PURPOSE AMPLIFIERS
MICRO MINIATURE PACKAGE

C
¢
e T s
NPN 25 30-90 10mA,5 0.25 | 10mA,1mA 250 5 90
NPN 25 60-180 OmA 0.25 | 10mA,1mA 250 5 90
NPN 25 140-300 0mA, S 025 | 10mA 1mA 250 5 90
NPN 25 250. A, 025 | 10mA.1mA 250 5 90
NPN 25 400. OmA, 025 [ 10mA1mA 250 5 90
NPN 45 100-300 1044, 1.0 | 10mA,0.5mA 150 2 90
NPN 40 40-90 | 1004A,2. 0.25 | 10mA1mA 150 2 90
NPN 40 70-145 | 1004AR,2. 0.25 | 10mA1mA 150 2 90
NPN 40 115220 | 100pA,2.5 0.25 | 10mA,1mA 150 2 90
NPN 40 180-330 | 1004A,2. 025 | 10mA,1mA 150 2 90
PN 40 40-330 | 100xA2.5 0.25 | 10mA1mA 150 2 90
NPN 15 20- mA, 04 10mA, 1mA 1000 0.9 90
P 25 30-90 10mA, 0.25 | 10mA,1mA 250 5 90
PNP 25 60-1 10mA, 025 | 10mA,1mA 250 5 90
PNP 25 140-300 10mA,/ 0.25 | 10mA,1mA 250 5 90
PNP 25 250-500 10mA, 0.25 | 10mA,1mA 250 S 90
PNP 25 400 10mA, 0.25 | 10mA,1mA 250 5 90
NPN 12 2000- mA., 1.0 | SOmA,S0xA 60 7.6 90
€ NPN 25 2000- 2mA, 1.0 | 50mA,50.A 60 7.6 90
¢ NPN 25 7000-70000 2mA, 1.0 | SOmA,S0xA 60 7.6 90




SILICON SIGNAL
GENERAL PURPOSE SWITCHES Advertisement

T0-18 OUTLINE -
BV
Device Type ) t t Conditions =
msies 0 NPN 30 a0nsec 350nsec c = 150mA, Ir = 15mA, Vec = 3
23369 : 30 40nsec 350nsec ¢ = 150mA, I = 1mA, Vo< =
2N5370 . 30 40nsec 400nsec C= mA, It = , Yoo =
2N5371 P 30 40nsec 400nsec (53 = L, Voo =
/% 53722 PN 30 50nsec 150nsec c = 150mA, I» = 15mA, Vcc = 30V
L) 2N5373 ) 30 150nsec = Is = 15mA, Ve =
» 245374 i 30 % 175nsec c = 150mA, I = Veo =
’\5175 '3 30 175nsec c = 150m ‘:: Vec =
Y 1 25 25nsec 320nsec c =1 = —ln =1 cc = 30V
. PNP 25 23nsec 230nsec c=lMln=-—h=MVm=m
. 286002 NP 25 25nsec 410nsec o = 150mA, = 15mA, Ve =
fols neer L Pk 25 23nsec 300nsec c = 150mA; {m’lds =3
2N§004 40 ;a:cc 320nsec o = 150mA, =1 =w
286005 4 40 ’ 230nsec o= Im: =— n = ;m e =
2NB006 ] 40 25nsec 410nsec lc = 150mA, Iy = —le: = 15mA, Voo = 30V
286007 PNP 40 23nsec 300nsec = = —ln = 15mA, Vee = 30V
7'-3010 ! 40 37nsec 400nsec c =1 ! !: =—In ={ﬁ'u=
2H6011 NP * a0 a5nsec 425nsec c= h=—lu= , Veo =
2N6012 \ ' a0 37nsec 500nsec c=1 , I =—In = 15mA, Vee =
2N6013 Ve A 40 45nsec 525nsec c = 150 = —=In =3mv@= ]
IN6014 p i 60 37nsec 400nsec e = 150mA, ln ==lu=1
286015 \ > 60 45nsec 425nsec Ic = 150mA, I n—l V&'
nee B s e HEE ESmeRRScRoiaecmy
2N6017 nsec c= - =
Ger22214 - B NPN 40 m 285nsec lee = 1 = l‘lﬂ.
GET2222A 40 35nsec 285nsec loe = 150mA, Iy = ln = Vee = 30V
6£12904 ¢ 40 50nsec 110nsac foc = 150mA, by = In = Vee =
i & gme ee ESERECHCRANGS
GET sec nsec = 8 =
GET2907 PNP a0 50nsec 110nsec c = 150mA, o = In = =30V
GET3638 Tyl 25 75nsec 170nsec = 4 = —l = 30mA, Voo = 10V
GET3638A ] 25 75nsec 170nsec =m“m = —Inuz = 30mA, Ve = 10V
GET3903 40 70nsec 225nsec =1 = I = 1mA, Vee = I
GET3904 40 70nsec 250nsec lc= Iy =t = 1mA, Ve =
GETI005 » 40 70nsec 260nsec I = 10mA, Iy = Il = ImA, Vec =
GET3806 ~_ PNP 40 70nsec 350nsec Ic = 10mA, Is. = I = ImA, Vcc = I
T0-18 OUTLINE
Device BVC h Vied -
NPN v Min.-Max. @ 1, V ¢ (V) (VyMax, @ } . |
GETS305 25 2K-20K 2mA,5 14 200mA,2004A -~
GET5306 25 7K-70K 2mA.S 1.4 Mmzoo
GET5306A 5 7K-70K 2mA.5 1.4 uh
e i | i | e
8 - mA,
GET5308A g 7K-70K 2mA5 14 200mA,200,A
T0-98 OUTLINE ~
Xy
Device Bv. he v 5
NPN ) Min.-Max, @ 1, V- (V) (V) Max, @ 1, | .
2N5305 25 2K-20K 2mAS 1.4 200mA, 2004 LG
2N5306 25 7K-70K 2mA.5 14 200mA,200.A
2N5306A 25 7K-70K 2mA,5 14 200mA,200,A
2N5307 40 2K-20K 2mA5 14 Mﬁ
2N5308 40 7K-70K 2mA 5 14
2N5308A cg 7K-70K 2mA.5 14 m
D16P1 12 2K 2mA5 14
T0-18 OUTLINE
Device BV i hs 1 Voo T0-98
NPN (V) Min.-Max, @ lc, Ve (V) Max. @ V : (V) ViMax. @ ), 1
ING218 20 | 20mA,10  500mA 250 1.0 | 10ma.1ma
INE219 : 20 | 20mA,10 14A 200 10 | 10mA.lmA
IN6220 ; 20 | 20mA;10 12A 150 20 | 20mA2ma
2N6221 E 20 | 20mA,10 104A 100 23 | 20mA,2mA
T0-98 OUTLINE
Device BVc o hie 1 v -
NPN (V) Min.-Max. @ Iz, Voo (V) Max, @ V © (V (V) Max, @ I, |
2N3877 2mA5  100nA * 40 125 | 10mA 1ma
2N3877A 2mA5  100nA * 40 125 | 10mA 1mA
2N5174 40- soo 10mA5  S500nA 60 950 | 10mA,1mA
2N5175 100 55.160 10mA,5  500nA 60 450 | 10mA.1mA
2N5176 180 140-300 10mA’S  5000A 60 550 | 10mA.1mA

Ices
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SILICON SIGNAL

HIGH SPEED SWITCHES

T0-18 OUTLINE

Device BVceo
NPN V) ton Conditions
D32K1 25 a5 I = 500mA, Is Isz = 50mA, Vec = 30V
D32K2 4 | 45 le = 500mA, 1n = —1s2 = 50mA, Vcc = 30V
GET706 15 @ 40 Ic = 10mA, 1s. — 3mA, ls; — ImA, Vcc = 3V
GET708 z i 40 Ic = 10mA, 1g, = 3mA, is; = IMA, Vcc = 3V
7018 GET914 a0 1 = 200mA, Is; = 40mA, ln; = —20mA, Vcc = SV
GET3013 . 3§ 15 1. — 300mA, Is — —In — 30mA, Vcc = 15V
GET3014 20 16 Ic — 30mA, Isi — —Is7 — 3mA, Vec = 2V
GET3646 15 18 1c = 300mA, ls = —Ils; = 30mA, Vec = 10V
T0-18 OUTLINE
BVcio hre NF
Device Type v) Min.-Max. @ lc, Vce (V) (db) Conditions
2N5827A ] 40 2 nA, ¢ 5
2N5828A m 40 2 g s
2N6000 NPN 25 1 10mA,1 3
2N6001 ﬁ 25 1 i 3
2N6002 NPN 25 250-500 OmAL 2
2N6003 PNP 25 500 ) 1.5
2N6004 40 3
2N6005 40 3
2N6006 40 . 2
2N6007 PNP 40 15
2N6010 NPN 40 5
2N6011 PNP 40 3
2N6012 NPN 40 k]
2N6013 PNP 40 2
2N6014 NPN 60 5
2N6015 PNP 60 3
2N6016 w 60 3
2N6017 NP 60 2
GET929 NPN 50 1
GET930 NPN 50 3
GET2484 NPN 60 3
GET5306A : 25 5
GET5308A 2 a0 5
T0-98 OUTLINE
BVcio hee NF
Device Type V) Min.-Max, @ lc, Vce (V) (db) Conditions
2N3391A NPN 25 250-500 2mA,S 5
2N3844 30 35-70 2mA5 10.2
2N3844A 3 30 ”.n 2m 8.5
2N3845 i 30 60-120 2mAS 10.2
2N3845A 30 60-120 2mA5 85
2N3900A © NPN 18 250-500 5
2N3901  © m 18 350700 ¢ ) 5
2N52324 50 250-500 : ; 5
2N52498 m 50 400-8 ¢ 3
2N5306A 25 70K ] 5
2N5308A & NPN 40 TK-70K ' 5
2N5309 NPN 50 120 a
2N5310 50 -300 3
2N5311 | 50 ; ¢ 3
2N5998 : 25 / 15
2N5999 > 25 300 15
2N6008 m 25 M 15
2N6009  PNP 25 250500 1.5
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NPN SILICON POWER TRANSISTORS -
198
DARLINGTON—HIGH GAIN /4 200 ~
Py hse Slleg:iﬁ-
Tc = 25°C Yceo Ic @ 5V, 200mA fr Package cation
GE Max Min. Cont —_— Typical Package Qutline Sheet
Type (W) v) (A) Min Max (MH2) Comments Type No, No.
040C) 6.25 30 5 10,000 | 60,000 75
Very high gain: 60k typical. High nput
D40C2 6.25 30 5 40000 | — 75 imgdgngé: 50; oh{n typ. 1.2 watts
Pr S°C ambient.
o403 | 625 30 5 0000 — s Appiications: audio output, touch switch, , %‘.‘:‘ 138 50.60
3 oscillator, buffer, high power transistor driver,
040C4 6.25 40 5 10,000 | 60,000 75 relay replacement. .
040CS 6.25 40 5 40,000 — 5
040C7 6.25 50 5 10,000 | 60,000 5
D40C8 6.25 50 5 40,000 75
~ ., A\
( J
« A £ }, >
2. 7)) 229
SILICON POWER TRANSISTORS 4. 1 % )
200 “
NPN HIGH VOLTAGE “ :
L -
P h h specific Fo
T 25¢C W | @ 10V, 20mA @ 10V, S00mA 1 Package cation .
GE Max, Min Cont Typical Package Outiine Sheet
Type (W) [ (1)) Min, Max. Min Max. (MH2) Comments Type No. No
040N1 6,25 250 1 30 90 — — 80
D4ON2 6.25 250 1 60 180 — — 80 rvp;%néwuuglous SR
> 120v Line Operated Amplifiers BROWN S
D4ON3 B25 300 1 30 9 - = 0 . Reguiators” c: . Encapsulated 198,200 | 5066
3 * TV Video an roma Outpu Power
D4ON4 6.25 300 d 60 180 = = 80 » Inverters Converters g
D4AONS 6.25 375 Bl 20 = = — 80
D40PY 6.25 120 5 40 —_ 202 —_ _—
D40P3 625 180 5 40 - 202 — —_ mm}r.za 198,200  50.73
D40PS 6.25 225 5 40 — 20: | — — g
D42R1 15 250 1.0 — — 30 —_ 55 RED 2
- 198, 200 3
D42R2 15 300 1.0 — e 30 3 55 i ?.'3‘ b =
D44al 31.25 125 40 300 — 20 ¢ — 50
04403 3125 175 4.0 30 — 204 — 50 ml'..t‘d 229,230  50.76
04405 31.25 225 4.0 30 — 20 — 50
D44RY 3125 250 1.0 — - 30 90 40 FEHU“; s o
a1 * Glass Passivated Mesa Construction
D44R2 3125 250 1.0 — - 75 175 40 « Fast Switching
Dasr3 | 3125 | 300 30 | — - 30 90 MORN ° Mieh Voltage
D44R4 31.25 300 1.0 — — 75 175 40 RED
— saaml'a.t:d 229, 230 50.70
D44RS 3125 250 1.0 — —_ 30 —_ 40 PM
D44R6 3125 300 1.0 — — 30 — 40
D44R? 31,25 250 1.0 — — 150 300 40
D44R8 31.25 300 1.0 — — 150 300 40

| Measured at 80mA
2 Measured at  2mA
Measured at 200mA

« Measured at  2A
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77,
_ V- SILICON POWER TRANSISTORS
/ COMPLEMENTARY—1 AMPERE
L Specifi-
Tc = 259¢ @ 2V, 100mA Package  cation
GE Type 2 Min d Package Dutline Sheet
NPN PNP W Min Max Min Comments Type No No
BROWN
04001 6.25 30 10 s | 150 10 PN, 198,200 50,63
BLACK
—~ 04101 625  —30 —10 50 | 150 10 PonaCK, 198,200 5064
BROWN
04002 6.25 30 10 120 | 360 20 PonoN, 198,200 50,63
BLACK
patDz 625  —30 —10 120 | 360 20 PaaCK s 198,200  50.64
BROWN
04003 6.25 30 10 29 - 10 pOROWN 198,200  50.63
BLACK
04103 625  —30 —10 290 = 10 PonaCK . 198,200 5064
04004 6.25 a5 10 50 | 150 10 oUW 198,200  50.63
BLACK
04104 625  —a5 —10 50 150 10 POACK 198,200  50.64
D4D0S 6.25 as 10 120 | 360 10 poROWN . 198,200 5063
BLACK
04105 625  —a5 —10 120 | 360 10 198,200  50.64
TYPICAL APPLICATIONS ERiey tan
* Amplifier Output and Driver Stages BROWN
D307 6.25 60 1.0 50 150 10  Regulators series, shunt, and switching Power Tab 198,200 50.63
« Inverters/Converters
— D417 625 —60  —10 50 | 150 1008 arunes PaACK 198,200  50.84
* High é’rﬁe A(u Dsissipatipn (‘;2"5 Watts @ 25°C) BROWN
04008 6.25 60 10 120 | 360 B et ibaha e ponOWN . 198.200 5063
. Elcte';e"'(t Ii‘i_nearity BLACK
- — * Fast Switchin . 200 ,
04108 6.25 60 10 120 | 360 R fustSitching Potartap 198 5<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>