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Ebers-Moll

(EM) Model for pnp BJTs

E

De D

C

o=

‘aFISE =aglsc = Is‘

a: forward alpha

o reverse alpha

—\ /"

__S(eUEB/VT _1) iE —
aF -

I =

:I_S(eUCB/VT _]_) iB =

Iog — ORlpc

= —lpc + Oelpg

g —lc = (1_0‘F )iDE +

(1_0‘R)

IDC

LE 27 < 2513

LR S SO N
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Ebers-Moll (EM ) Model for npn BJTs
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The Base-Charging or Diffusion Capacitance C,
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The Collector-Base Junction Capacitance C,,
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The High-Frequency Hybrid-r Model
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BJT =data sheet

12 2N3904 %

Absolute Maximum Ratings*

TA = 25°C unless otherwise noted

Symbol Parameter Value Units
Veeo Collector-Emitter Voltage 40 V
Veeo Collector-Base Voltage 60 V
Viepo Emitter-Base Voltage 6.0 V

e Collector Current - Continuous 200 mA

T Tsig Operating and Storage Junction Temperature Range -55 to +150 C

Electrical C haracteri Stics TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max | Units
OFF CHARACTERISTICS

VigricED Collector-Emitter Ereakdown Voltage | 1c=1.0mA, lg=0 40 N
Vigriceo Collector-Base Breakdown Voltage lc=10uA, lg=0 60 A\
ViBRriERD Emitter-Base Breakdown Voltage le=10pA lc =0 6.0 V
= Base Cutoff Current Ve =30V, Vgg =0 50 nA
loex Collector Cutoff Current Vee =30V, Vg =0 50 nA

LA T8 g7 2 2 541
- U - QT



Electrical C ha racte ri StiCS TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max | Units
ON CHARACTERISTICS*
hre DC Current Gain lc=0.1mA, Vee=10V 40
lc=10mA, Vee=10V 70
le=10mA, Ve =10V 100 300
lc=50mA, Vg =10V B0
lc =100 mA, UGE =10V 30
VeEizat) Collector-Emitter Saturation Voltage lc=10mA, g = 1.0 mA 0.2 V
l; =50 mA, Ig=5.0 mA 0.3 W
ViEsat) Base-Emitter Saturation Voltage lc =10 mA, lg = 1.0 mA 0.65 0.85 V

SMALL SIGNAL CHARACTERISTICS

fr Current Gain - Bandwidth Product lc =10 mA, Ve =20V, 300 MHz
f =100 MHz

Cobo Output Capacitance Vep =50V, I =0, 4.0 Pk
f=1.0MHz

Cibo Input Capacitance Veg =05V, Iz =0, 8.0 pF
f=1.0MHz

NF Noise Figure (except MMPQ3904) lo =100 pA, Ve =50V, 5.0 dB
Rg =1.0kg, f=10 Hz to 15.7 kHz
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Electrical C ha racte ri StiCS TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max | Units

SWITCHING CHARACTERISTICS (except MmPQ3g04)

t Delay Time Vee=3.0V, Ve =05V, 35 ns
t; Rise Time Il =10 mA, lg; =1.0mA 35 ns
ts Storage Time Vee= 3.0V, Ic =10mA 200 ns
tf Fall Time g1 = lgz = 1.0mA 50 ns
jirl-"uls.e Test: Pulse Width = 300 s, Duty Cyele < 2.0%
Spice Model

NPN (I1s=6.734f Xti=3 Eg=1.11 Vaf=74.03 Bf=416.4 Ne=1.259
Ise=6.734 1kf=66.78m Xtb=1.5 Br=.7371 Nc=2

Isc=0 Ikr=0 Rc=1 Cjc=3.638p Mjc=.3085 Vjc=.75 Fc=.5 Cje=4.493p
Mje=.2593 Vje=.75 Tr=239.5n Tf=301.2p

Itf=.4 Vtf=4 Xtf=2 Rb=10)
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