National Process 12
Semiconductor NPN Medium Power
0.030 DESCRIPTION
(0.762) Process 12 was a non-overlay, double-diffused, silicon epi-
taxial device. Complement to Process 67.
APPLICATION
This device was designed for general purpose medium pow-
0.004 er amplifiers and switches requiring collector currents to
(0.102) 0.5A and collector voitages up to 80V.
PRINCIPAL DEVICE TYPES

TO-39 EBC: 2N3019
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TL/G/10084-10
ELECTRICAL CHARACTERISTICS (Tp = 25°C)

Symbol Conditions Min Typ Max Units
ton Ilc = 150mA, Ig1 = 15 mA

(Figure 1) %0 ns
torrF Ic = 150 mA, gz = 15 mA 400 ns

(Figure 1)
hte Ic = 50 mA, Vge = 10V, , 4.0 65

f = 20 MHz ’
Cob Vog = 10V, f = 1 MHz 6.5 10 pF
Ceb Vgg = 0.5V, f = 1 MHz 60 pF
hrg Ic = 1mA, Vg = 10V 30

Ic = 10mA, Vgg = 10V 50

Ic = 150 mA, Vgg = 10V 75 175 350

Ic = 500 mA, Vgg = 10V 30
VCE(SAT) Ic =100mA, Ig = 10mA 0.2 v

Ic = 500 mA, Ig = 50 mA 0.8 v
VBE(SAT) Ilc=100mA, Ig = 10 mA 0.90 \

Ic =500 mA, Ig = 50 mA 1.20 \
BVceo Ic = 10mA ' 65 v
BVceo Ic = 100 pA 100 \
BVEBO Ic=10pA 7 \
lcBo Vg = 80V 100 nA
leBO Vg = 6V 100 nA
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Process 12

Process 12
. Symbol Conditions Min Typ Max Units
PD(max)
TO-202 Tc = 25°C 10 w
"Ta = 25C 2 w
TO-39 Tg = 25°C 7 w
Ta = 25°C 1 w
TO-226 Ta = 25°C 1 )
TO-237 Tc = 25°C 2 w
Ta = 25°C 850 mw
TO-92 Ta = 25°C 600 mw
TO-236 Tc = 25°C 350 mwW
TO-116 Ta = 25°C
(Total) 900 mwW
(Each Transistor) 500 mw
Maximum Power
DC Current Gain vs Base-Emitter ON Voltage vs Dissipation vs
Collector Current Collector Current - Ambient Temperature
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* One square inch of copper run
TL/G/10034~11
SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz)
Symbol Parameter Conditions Typ Units
hig Input Resistance Ic = 1.0mA, Vcg = 5.0V 3000 Q
hoe Output Conductance Ic = 1.0mA, Vcg = 5.0V 8.0 wmhos
hre Voltage Feedback Ratio Ic = 1.0mA, Vcg = 5.0V 2.1 xX10—4
hye Small Signal Current Gain Ic = 1.0 mA, Vgg = 5.0V 100
TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz)
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NF — NOISE FIGURE (¢B) hso — SMALL SIGNAL CURRENT GAIN Pp(MAX) - MAXIMUM POWER DISSIPATION (W)
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Process 12

Emitter Cutoff Current vs
Ambient Temperature
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Process 12

Safe Operating Area TO-202
g ™ . =H E
H RGN g
5 10 "**, &, 2, | %
H K N\ ]
= 0N A u -
o . N\ w
: S !
§ 01 N §
g g
£ [
2
0.01 H
1.0 10 100 &2
Vce ~ COLLECTOR TO EMITTER VOLTAGE (V)
-av 50V
Ic Rp Ry
150 mA 3140 3300
300 mA 1670 1670
500 mA 240 1000
O—¢
: -
PULSE SOURCE
w58 RisETIME<EO N
o FALL TIME <10.0 ns

Process 12

Maximum Power

Dissipation TO-202 vs Case
- and Ambient Temperature
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TL/G/10034-13

Ru

TO SAMPLING SCOPE
RISE TIME <1.0 ns
INPUT Z ~100 K2

TL/G/10034-14

FIGURE 1. ton, torr Test Circuit

11-40




