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Early Philco Transistors : Philco was one of several large mid -century electronics firms that moved quickly

into the newly evolving world of germanium transistor technology & other successful companies of similar
market presence included GE, Raytheon, RCA, and Sylvania. Inthe 1950s, Philco was highly diversified across
multiple product lines, including appliances, consumer electronics such as TVs and radios, vacu um tubes,
military systems, transistors and ¢ omp uthe trassistor rRanketlbegandnstheearly r y
1950s with PNP germanium alloy audio devices. Examples included the miniature 2N47, shown second from

left in the bottom row above, and th e later micro-miniature M1 style , shown at far left. These devices were
intended for use in hearing aids and other small consumer products. Philcods major and
transistor product line began withthe S BT (Surface Barrier Transistor) which u sed a unique precision etch
manufacturing process to produce very high frequency switching and RF devices. These first SBTs were
developed by Philco in the mid -1950s under a U.S. Army Signal Corps contract. Examples of early Philco
SBTs are shown atlower | ef t |, beginning wi t5hé tShieg nbarl o wio rppasi nptreodt oot
by the gol d plated 2N240 and the silver SB100, dated 1955. A unique aspect of these Philco early SBTs was
the use of a prepapedar ymeod hl!l kcealasedEDEC BQ-2rwhidhenvas arsuccessful
Philco implementation of a hermetically sealed case. Continued improvements to the precision etch process

by Philco supported the rapid development of new higher performance types, including the MAT (Micro Alloy
Transistor) and the MADT (Micro Alloy Diffused -base Transistor). These high speed devices were ideally
suited for military and commercial applications, including computers, satellites and RF equipment, and were
sold in the millions throughout the 19 50s. | n addition to improvements in transistor technology, Philco also
developed a broad range of unique case shapes and styles, many of which are shown above.  The transistor
types, including SBT, MAT, MADT, and alloy junction were combined with the many diffe rent case styles to
produce an extensive list of successful transistor model numbers available from Philco (many shown in the

photo above). Philco was very successful with the high speed transistor types produced by the precision

etch process, but was not a major presence with germanium power transistors (examples shown at top right),

or silicon transistors.
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P H I I- C o S - B -T (Surface Barrier Transistor)

Available now! . . . in quantity . . . Philco Surface FEATURES
Barrier Transistors are opening entirely new fields for
design engineers are being incorporated in high * Spwost Powsy Consumption

W 5 P T & o Hermetically Sealed Resistance-Welded Metal
frequency units now in production! Commercial, indus- Case with Leads Sealed in Glass
trial and military thinking is swinging over fast . . . to e long Life and Reliability of Operation
complete transistorization. ¢ Uniform Characteristics Insured by Controlled

Processing and Complete Testing

Philco has gained a wealth of experience in the practical
o Extremely Low Collector Cut Off Current for Stable

application of Surface Barrier Transistors. Put this ex- Operation

perience to work for you. Make the Philco S-B-T a part o Extremely Low Output Capacitance for Ease of
of your forward looking plans —now. Neutralization

For complete technical information on the PHILCO SB Transistor

wrife fo: LANSDALE TUBE COMPANY A Division of PHILCO CORPORATION
LANSDALE, PENNA.

Early Philco SBT Transistors : As shown by the March 1956 Teletech ad above, Philco was eager to advertise
the commercial availability of its new SBT high frequency transistor technology. Performance up to 50 MC
positioned the SBT as the industry leader in high speed operation, and Philco was able to provide these
transistors in quantity to the military and to computer manufacturers for evaluation and commercialization
purposes. These first SBTs were marketed by Philco as model SB100, and examples of early historically
important transisto rized computers using the SB100 were the ORDVAC , TRADIC and LARC. With the
introduction of the SB100, Philco became the leader in high speed transistor technology, and maintained this

lead for almost a decade with the follow on MAT and MADT types.
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£ PHILCO SURFACE BARRIER TRANSISTOK

”\7’"";;" GERMANIUM TYPE SB-100

FEATURES

® Most Efficient High Frequency Transistor Available

e Lowest Power Consumption

e Hermetically Sealed Resistance Welded Metal Case with Leads
Sealed in Glass

® Long Life and Reliability of Operation

® Unitorm Characteristics Insured by Controlled Processing and
Complete Testing

e Extremely Low Collector Cut Off Current for Stable Operation

e Clearly Marked Lead Orientation

® Designed to Meet Typical Military Environmental Conditions

APPLICATIONS 1 i3
The Philco type SB-100 is a hermetically sealed surface barrier S \ g%‘
transistor designed for use as a general purpose IF and RF oscil- .
lator or amplifier at frequencies up to 30mc, as a wide band video ACTUAL sIZE ENLARGED
amplifier, and as a switching transistor at switching frequencies DIMENSIONAL OUTLINE AND

MECHANICAL SPECIFICATIONS

YT

as high as 1.5mc. The polarities of the emitter and collector
voltages are similar to those of PNP junction transistors. The
tinned flexible leads may be soldered or welded directly into the
circuit or they may be clipped and used with standard plug-in

sockets.
SPECIFICATIONS

Meaximum Ratings®

Collector Voltage (Common Emitter

Collector OMIIEIE .on y wan b s o s ma
Collector Dissipation (at 40°C) ......................

% Maximum ratings indicate limiting values above which tran-

sistor life and/or performance may be impaired. Connection

0.450"

ELECTRICAL

r—o |5o-|<— 0300"

D S\DE VIEW

Red Line

}k

of the transistor to a suitable heat sink will insure best per- o
formance when operating at maximum power rmil}gs. ET 0.070" pin circle
#% Voltage at which the common emitter output impedance Qs diometer
with open base is 15 of the typical value measured at g3 T
V.= —3 volts and I, = —0.5ma T |
Typical Characteristics (at 25°C) e
Collector Violtage; Wi e « o wese s ssmis saoi o wwa 5 s 5 oo —3.0 volts e
Collector CuEteht; Ty : = son son s sas oo van 4 550 vavs ... —0.5ma ) C, in micro micro seconds
Common Emitter Current Amplification, hs, .............. 20 o is the low frequency common base current
C Bassi) I d 1 F00000 o amplification factor
ommon..base/Uutput tmpe mue”hih """"" . Q03 NOTE: Accidental application of large voltage surges to tran-
(:011,111,‘0’J Base In])llt Illjpedatlce. hih ............... 70 Ohllls s1stors may 2[1[(31‘ their L’hﬂ[’a’:lcrls[l(s. SUCh SLII‘gCS may
2 be derived from soldering irons and test equipment

Extrinsic Base Resistance-Collector Capacnance operating from 110VAC lines. As a precaution against

Product; 1/ Cgoeve = s & s o0 800 pp secs. (1500 pp secs. max.) this, t equipment_should be carefully grounded and
Common Base Output quamtance gun type soldering irons are recommended. The use of
(Shell grounded), C 3.5pfd isolation transformers is also a satisfactory safeguard.

Collector Cutoff Current MECHANICAL | . o
(lneaqured at V, = —3.0 volts), I 0.5 microamperes Base: 0.016” tinned flexible leads. Emitter lead length
i ¢ 0 o g ; eres =
Maximum FrequenC) of Oscillation, f max. . .45mc (30mc min.) 1.45” min. o L
Alpha cutoff frequency, fay, can be calculated using the equa- Collector and base lead length 1.50” min. on a 0.070
tion: dia. circle.
301,/ C. (f max.)? Terminal Connections: (red line adjacent to lead #1)
fo = ———— Lead # 1—Collector
a
fay in megac cycles . nit
f max. in megacycles Mounting Position: Any
Form Number LTC 283 4-56 Philco reserves the right to modify the design for reasons of improved performance Printed in U.S.A

a : N PHILCO Co RPO RATION LANSDALE, PEN&SYIVAN]A
_ Lansdale Tube Company Division

1956 Philco SB100 Transistor Data Sheet . This April 1956 SB100 data sheet documents very early
performance data for commercial SBT technology. Note the claimed 45 MC maximum (30 MC minimum)
frequency specification here, compared with the 50 MC specification from the TeleTech ad shown on the
previous page. As Philco engineers gained more extper
better performance and greater consistency was achieved for these unique devices.
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May 5, 1959 R. A. WILLIAMS ETAL 2,885,571
Filed Dec. 3, 1954 SEMICONDUCTOR DEVICE
INVENTORS 2 Sheets-

RICHARD A. WILLIAMS
JOHND W. TILEY

Fla. 2.

LIQUID
PUMP %

The Philco Precision Etch Transistor Patent: The scan above is a stylized composite of the drawings
associated with Philco patent 2,885,571, filed by Richard Williams and John Tiley in 1954. The unique
construction of SBT transistors are documented in this patent. For example, Figure 1 is a cross sectional

view of an SBT transistor 8 the yellow highlighted area is an N Type germanium die (base connection), and

the red and blue areas are respectively the emitter and collector areas of the transistor. Figure 3 illustrates

the chemical electrolyte etching equipment designed to precision etcht he emi tter and col |l
the germanium die, thereby creating a very thin base layer, and resulting high frequency performance. This

patent also provides is an excellent discussion of the differences b etween the SBT and the other existing

tr ansistor types of the time & point contact and junction.
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SB100: The SB100 model number was used by Philco to designate its first general purpose Surface Barrier
Transistor (SBT) for fast switching and high frequency use. This historic device was manufactured using

the unique Philco precision etch process, and was especially we |l suited for applications such as computers
Produced first in 1 955, the SB100 was the highest frequency transistor commercially available and was
supplied to the military and the computer industry for circuit evaluation and product design. The SB100
tr ansistors shown above and included in this k it are very early production units (1955 week 45) supplied to

the U.S. Navy by Philco. These first units are somewhat crudely made (note the uneven plating process on

the case and leads for these units) and refl  ect the startup nature of the Philco SBT production facilities.
SB100 transistors were expensive and sold for $6 each in 1957.

L5129: I n addition to the | manberihgrsgqueace,aPhildoaalsa used 2 Madiety of in -
house and preproduction numbering systems for 1950s device identification. Often these non -standard
devices were made available to industry for evaluation  or production purposes prior to JE DEC approval of
the corr espondiThegl5l@Ptidriistdrsyspogn above and included in your kit are dated 1957
and are a preproduction type corresponding to the 2N240 SBT. These particular transistors are from a
batch provided by Philco to Burroughs for use in the Atlas guidance computer. Burroughs also used this
transistor type in the Model D 204 Submarine Computer. Note the improved plating process and general
appearance of these 1957 transistors, compared with the 1955 SB100s shown above.
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