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The First General Electric Transistors . General Electric Company was a major manufacturer of electronic
equipment and electronic components, including vacuum tubes, at the time of the introduction of the
transistor in the late 1940s and was very quick in establishing research and development programs for this

new technology. The transistors shown across the top row are all early 1950s GE devices: the G1 1 point
contact transistor at upper left was developed in 1950 and was one of the first commercial transistors
available from any company. The four handmade plastic cased units at top center are examples of the
industryds very fir sdrs,allofwhich wereunade tn 19 hat ther aGE Syracuse facility by
John Saby. The invention of this PNP alloy junction technology was a major milestone in semiconductor
history and was the basis for millions of production transistors over the next two decades. The black metal
prototype unit at upper right is from 1952 and is an early example of another major transistor type (NPN
grown junction) commercialized by GE and used as the technological basis for large scale production in the
1950s and 1960s. The transistors shown in the lower photo are all General Electric production units from

the mid -1950s, and illustrate the broad range  of transistor types manufactured by GE. The leftmost units,
2N107 and 2N170, were marketed successfully to hobbyi
production specifications . High volume customers of 1950s GE transistors often specified unique type id
numbers, such as the 4JD1A21 , or purchased unlabeled and unpainted cases types 0 above center . Building
on its success with germanium transistors, GE was al s
silicon transistors, s uch as the 1958 2N336 at lower right - early GE silicon devices are easily identifiable
because of the striking silver/blue paint case paint. General Electric was a 1950s germanium transistor
powerhouse and was the leading registrant of new JEDEC typesth  rough 1957. GE developed transistors for
most all industry applications including consumer electronics, computers, industrial and military.
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1954 GE Transistors in Production Quantities In late 1953, GE introduced its first commercial PNP alloy
junction transistors, the 2N43/44/45 d this was a robust and high performing product line, and was

i mmediately in high demand. Note in the November 195
coudonly handl e Oyour minimum requirementsao. GE was wor
lines on line. Many of these first GE transistors found their way to computer companies (such as Univac)

and soon were incorporated in new designs.
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HIGH FREQUENCY TRANSISTOR ™

A new, revolutionary manu-
facturing technique, the ex-
clusive G-E rate-growing
process, coupled with the all-
welded hermetic seal, now
makes possible extra long [ s |
life, and noticeably-reduced TYPE 2N78
manufacturing costs by —

® Making 2000 or more transistors from one
rate-grown crystal.

@ Achieving uniform characteristics in all 2000
transistors—eliminating wasteful rejects.

APPLICATIONS

For pulse and switching circuits, RF and IF ampli-
fiers; high-frequency test equipment; telephone

repeaters.

SPECIFICATIONS
Collector Voltage (Referred to Base) 15V
Collector Current 20 ma
Emitter Current —20 ma
Storage Temperature 100° C.
High Frequency Gain at 2 mc 13db

@ For further details on specifications and prices, s .
w'rim General Electric Ca'., Section X4845, Germa- Billet of germanium is removed from furnace, prior to
wixm Products, Electrowics Park, Syracuse, N. cutting into enough tiny pellets for 2000 transistors.

Progress ls Ovr Most Important Product
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Commercial NPN T ransistors in 1955: As shown in the April 1955 ad above, GE introduced its NPN line of
germanium transistors shortly after the earlier 1953
growno manuf ac tfonthesenNgPN gevicesctimisresulted in good high frequency performance and
consistency across larger production lots. These characteristics were in high demand by computer engineers,

and GE NPN transistors were used in large humbers in 1950s computers. A unique aspect of these GE NPN
transistors was the¢ upr opril &t srhyapebatfh t he cases (see
case style was in contrast with the round o0top hato |
the 2N43/44/45 . Note also that these proprietary GE cases
tube on the case top. These General Electric case types and manufacturing techniques resulted in very

robust devices, which were ideal for many industrial and military applications, including computers.
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2N43
TYPE 2N43A (Per MIL-T-19500/18) (USAF:
USE NO. N (Per /18) ( )
- - 2N44A (Per MIL-T-19500/6) (USAF)
2N332 (Per MIL-T-19500/37A) (NAVY) 2N524
2N333 (Per MIL-T-19500/37A) (NAVY) AUDIO 2N525
2N334 (Per MIL-T-19500/37A) (NAVY) PNP 2N526 (Per MIL-T-19500/60C) (JAN)
2N335 (Per MIL-T-19500/37A) (NAVY) 2N527
2N336 2N1175
AMPLIFIER 2N332A 2N1175A
AND 2N333A 2N1413
COMPUTER 2N334A 2N1414
NPN 2N1415
(Ceramic Fixed- 2N335A
Bed Construction) | 2N336A 2N123 (Per MIL-T-19500/30) (USAF)
2N335B 2N394A
2N337 (Per MIL-T-19500/69C) (NAVY) ;:gg:
2N338 (Per MIL-T- AV
2N12-,7( eEMIL T 1o00(890) (h A 2N396A (Per MIL-S-19500/64A) (NAVY)
2N1278 2N397
2N1279 CON'I’IL%TER 2N404 (Per MIL-T-19500/20A) (USAF)
2N404A
2N413
3 2N414
2N489 (Per MIL-T-19500/75) (USAF) i
2N490 (Per MIL-T-19500/75) (USAF)
UNIJUNCTION | 7N4g1 (Per MIL-T-19500/75) (USAF) e
e 2N492 (Per MIL-T-19500/75) (USAF)
(Ceramic Fixed- 2N167
Bed Construction) | 2N493 (Per MIL-T-19500/75) (USAF) 2N167A (Per MIL-S-19500/11A) (USAF)
2N494 (Per MIL-T-19500/75) (USAF) 2N377
2N1671 2N385
2IN1671A 2N388 (Per MIL-T-19500/65) (NAVY)
2N1671B 2N634A
2N635A
COMPUTER 2N636A
NPN 2N1198
2N497 2N1217
5 2N498 2N1288
AUDIO 2Nese 2N1304
NPN 2N657 2N1306
Mesa 2N497A SNiS0s
2N656A 2N1634
2N657A

Early GE Computer Transistors: Shown at top are a series of 1950s and 1960s General Electric germanium
transistors . GE was one of the best known and most successful manufacturer s of transistors during this
timeframe and produced a broad range of types, including computer transistors. A unique aspect of early

GE transistors was the opinched topd6 case st ylearlycasehov
structure was the result of a pinched -off exhaust tube on the top of the case that was used to create a

vacuum inside the case in order to protect the transistor junction from contamination. These GE devices

were indeed highly reliabl eedtByxdse btde Wasaobseletetl asontore moderh e ¢
manufacturing processes achieved high reliability without the use of vacuum. The two middle transistors

above are examples of the late 1950s GE case style. In the 1960s, GE adopted the industry standard TO -5

case style for most germanium transistors, as shown at far right above. The 1961 sales brochure excerpt
above provides a listing of the many GE transistor s available at this time , including early silicon devices.
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1960s Transistor Logic Systems: General Electric actively promoted the use of its transistors in a variety

of applications throughout the 1950s and 1960s , including use in computer logic circuits. Shown above is a
section of a table excerpted from the Fif th Edition of the GE Transistor Manual, published in 1960 , which
documents the specific transistor logic circuits that were typical for 2 nd generation digital computers. This
timeframe coincides with the brief period in the lat e 1950s and early 1960s, just prior to the
commercialization of integrated circuits, when discrete transistor circuits were used in large scale digital
computers. RTL (Resistor Transistor Logic), for example, was used extensively in m  any 2" generation
computers, such as the RCA 501 . The above table provides an excellent summary of the primary transistor
logic circuits that were the basis for most commercial transistorized digital computers. Note that GE
manufactured an extensive variety of germanium transistors that were suitable for all the different logic
systems shown above and that silicon transistors were just beginning to become available.
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