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The first germanium bipolar transistor.

- \ - b : -~ -

John Bardeen, William Shockley, and
Walter Brattain in Brattain’s laboratory in 1948.
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FIG. 1
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a2l S 8l cpasds Faglalls sLilly wmdl o 233l pgl GgilE sy  George Simon Ohm.
: 39 gl e Institution. Photo No. 51,145.

E 1s the applied voltage in volts,
[amps, A] R is the resistance in ohms,

I is the current in amperes.
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FIG. 25

Gustav Robert Kirchhoff.
Courtesy of the Smithsonian
Institution, Photo No. 58.283.

German (Konigsberg, Berlin)

(1824-87),

Physicist

Professor of Physics, University of Heidelberg

Although a contributor to a number of areas in the
physics domain, he is best known for his work in the
electrical area with his definition of the relationships
between the currents and voltages of a network in
1847. Did extensive research with German chemist
Robert Bunsen (developed the Bunsen burner), re-
sulting in the discovery of the important elements of
cesium and rubidium.
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RT — Rl + RE + R3
=1 M + 1k + 100} Rgﬁm I;
Ry = 1,001,100 € | —
+ +
E 100 V EEE{}‘J R2§3MH 6V
I, = R; ~ 1.001.1000 =00.80 uA  (about 100 uA) - _
N
Vi =1R; = LR, = (99.89 nA)1 MQ)=99.89 V (almost the full 100 V) Ry §1 i
Vo, = LRy = LRy = (99.89 wA)1 k) = 99.89 mV (about 100 mV) h
V3 = LRy = IRy = (99.89 nA)100 ) = 9.989 mV (about 10 mV) -
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The results are an exact match.
. E= V] + 'r'rz

64V =16V +48V =64V (checks)
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a. Voltage divider rule:

R\E (202)(10V)

Ry 20+30+50
b. Voltage divider rule:

|||-O I
I

(R, + RE (3Q +50Q)(10V)
Ry 10 O -

or V=V, Vup=E— Vi =10V—-—2V=8YV
c. V.= ground potential = 0V

Vb=VH1+vR3= SV
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Applying Ohm’s law gives
E=V, =R = (BmA)2k)) = 16V

Applying Ohm’s law 1n a different form gives
Vi E 16V

I-f-' — I] + IE + 13 Applying Ohm’s law again gives
I.=8mA + 10mA + 2mA = 20 mA £ 16 V
5 Im m m Ryr=—= = 0.8 kO
I, 20mA
, a0
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