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* NPN — 4 regions of operation
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* NPN — Early Voltage

* Increasing V. = wider depletion region and greater
electric field
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* The curves converge on the Early Voltage, -V,
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* NPN — Beta variation
* Excess carriers in the base cause 1" base current 2 | B

oc 5'.:‘\'EE|:I l 2N2222
NPN_curve_trace >00uA g steps
I, DC Transfer Characteristic
400m | l, = 3.0mA
|, = 2.5mA
300m A I, =2.0mA
—_ l, = 1.5mA
< 200m |
= l; = 1.0mA
@
) S 100m l, = 0.5mA
O
VCE
NPN_curve trace
DC Transfer Characteristic T T T T T T 1
o 25 /30 35 40 45 50 55
w2 Voltage (V)

< 140m
= 130m
£ 120m
b 3 11om

100m

90m

70m

current levels

0.0 05 1.0

25 30 35 40 45 5.0 55

w2 Vollage (V) 4

b constant for moderate

> IC=390mA > B = 130

B decreases

- I1C=94mA > 3 =188

© tj



* NPN - VCEsat

e Saturation voltage
* Lowest the collector wil

l(l

pull down” while still providing
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* PNP — 4 regions of operation
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* = increasing |
* The curves converge on the Early Voltage, -V,

* PNP — Early Voltage

* Increasing V. =2 wider depletion region and greater
electric field
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* PNP — Beta variation

* Excess carriers in the base cause 1" base current 2 | B
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* PNP - VCEsat

e Saturation voltage
* Highest the collector will “pull up” while still providing

current
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