TABLE 1 — METAL TO-204, TO-204AE (continued)

Resistive Switching
IcCont | VCEO(sus) . tg tf fr Pp (Case)
Amps Volts Device Type hEE @lg us ns @lc | MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
50 200 BUSS1e 15 min 50 350
400 MJ100150 4 # 10 min 40 25 1 20 250
500 BUT34e4## 15 min 32 3 1.5 32 250
MJ100160## 10 min 40 25 1 20 250
56 400 BUT33e## 20 min 36 3.3 1.6 36 250
60 60 MJ14000e MJ14001e 15/100 50 300
80 MJ14002¢ MJ14003e 15/100 50 300
200 MJ10020e# # 75 min 15 3.5 05 30 250
250 MJ10021e4## 75 min 15 35 0.5 30 250
70 125 BUSS50e 15 min 50 350
® Modified TO-3, 60 mil pins, # |hfg| @ 1 MHz, ## Darlington
TABLE 2 — METAL TO-205 (Formerly TO-39)
STYLE 1:
PIN 1. EMITTER
2. BASE
3. COLLECTOR
{Pin 3 connected to case) 29N
CASE 79-04 ({TO-205AD)
Resistive Switching
icCont | VCEO(sus) . ts 1§ fr Pp {Case)
Amps Volts Device Type hFE @lg us ps @lc | MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
0.5 300 MJa646 20 min 0.5 0.72* 0.05 40 5
400 MJ4647 20 min 0.5 0.72* 0.05 30 5
3 40 2N3719 25/180 1 0.4* 1 60 6
2N3867 40/200 15 0.4* 1.5 60 6
60 2N3720 25/180 1 0.4* 1 60 6
2N3868 30/150 1.5 0.4* 15 60 6
80 2N6303 30/150 1.5 0.4*% 15 60 6
60 2N4877 20/100 4 15 05 4 4 10
80 2N5336 2N6190 30/120 2 2 0.2 2 30 6
2N5337 2N6191 60/240 2 2 0.2 2 30 6
100 2N5338 30/120 2 2 0.2 2 30 10
! 2N5339 2N6193 60/240 2 2 0.2 2 30 [
*off

D JAN, JTX, JTXV Available
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TABLE 12 — POWER DARLINGTONS (continued)

Resistive Switching
'221‘:: Vc\i;g(tSsUS) Device Type hee | @lc ;ss :;fs @le ‘:1 fn?llu(‘f P?N(:t::;e) Case
Max Min NPN PNP Min/Max | Amp Max Max | Amp Min @ 25°C JEDEC/MOT
50 90 MJ11030 MJ11031 400 min 50 300 TO-204/197
120 MJ11032 MJ11033 400 min 50 300 TO-204/197
400 MJ10015¢ 10 min 40 25 0.5 20 10 250 TO-204/197
500 BUT34e 15 min 32 3 15 32 250 TO-204/197
MJ10016e 10 min 40 25 0.5 20 10 250 TO-204/197
56 400 BUT33e 20 min 36 33 1.6 36 250 TO-204/197
60 200 MJ10020e 75/1k min| 15 35 0.5 30 250 T0-204/197
250 MJ10021e 75/1k min| 15 3.5 0.5 30 250 TO-204/197
® Darlington with speed-up diode.
TABLE 13 — POWER SWITCHING TRANSISTORS
VCEQ < 200 V
Resistive Switching
Igg::'s‘ vcsgl(tsslIS) Device Type hgg @lIc :l.i p:fs @lc M'Lz P?N(:tat::e) Case
Max Min NPN PNP Min/Max | Amp | Max Max | Amp [ Min | @ 25°C JEDEC/MOT
0.8 40 MPS-U02 MPS-U52 30 min 0.5 150 10 —/152
1 120 MPS-U03 40 min 0.1 100 10 —i/152
180 MPS-U04 40 min 0.1 100 10 —i/1562
2 30 MPS-U01 MPS-US1 50 min 1 50 10 /162
40 MPS-UO1A MPS-U51A 50 min 1 50 10 —/152
MPS-U45# MPS-U95# 4k min 1 100 10 —/162
60 MPS-U05 MPS-US5 60 min | 0.25 50 10 —/152
80 MPS-U06 MPS-US6 60 min | 0.25 50 10 —1152
100 MPS-U07 MPS-U57 60 min 0.25 50 10 —/162
3 40 2N3719 25/180 2 0.4* 1 60 6 TO-205AA/31
2N3867 40/200 2 0.4* 1 60 6 TO-205AA/31
60 2N3720 25/180 2 0.4* 1 60 6 TO-205AA/31
2N3868 30/150 2 0.4* 1 60 6 TO-205AA/31
80 2N6303 30/150 2 0.4* 1 60 6 TO-205AA/31
# Darlington * toff @ 1 MHz {continued)
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MOTOROLA

m SEMICONDUCTOR I
TECHNICAL DATA

2N3719, 2N3720
2N3867, 2N3868
2N6303

SILICON PNP POWER TRANSISTORS

. designed for high-speed, medium-current switching and high-
frequency amplifier applications.

® Collector-Emitter Sustaining Voltage —
VCEO(sus) =40 Vdc {Min) —2N3719,2N3867
=60 Vdc {Min) — 2N3720,2N3868
=80 Vdc (Min) —2N6303

® DC Current Gain —
hFg =25-180@ Ic = 1.0 Adc  — 2N3719,2N3720

3 AMPERE

POWER TRANSISTORS
PNP SILICON

40,60,80 VOLTS
6 WATTS

=40-200@1c =1.5 Adc — 2N3867

=30-150 @ Ic = 1.5 Adc — 2N3868,2N6303
® Low Collector-Emitter Saturation Voltage —
VCE(sat} =0.75Vdc@ Ic=1.0Adc —2N3719,2N3720
=0.75Vdc @ Ic = 1.5 Adc - 2N3867,2N3868,
2N6303
@ High Current-Gain — Bandwidth Product —
f1 =90 MHz (Typ)

® 2N3867 JAN and 2N3868 JAN also Available

*MAXIMUM RATINGS

2N3719 2N3720
Rating Symbol 2N3867 2N3868 2N6303 Unit
Collector-Emitter Voltage VCEO 40 60 80 Vde
Collectar-Base Voltage vee 40 60 80 Vdc
Emitter-Base Voltage Veg 4.0 Vdc
Collector Current — Continyous Ic 30 Adc
Peak 10
Base Current i 05 Adc
Total Device Dissipation @ Tc = 25°C Pp 6.0 Watts
Derate above 256°C 34.3 mw/°C
Total Device Dissipation @ Ta = 25°C Po 1.0 Watt
Derate above 25°C —_— 57— mW/°C
Operating and Storage Junction
Temperature Range TiTstg | =——— 6510 4200 ———= °c
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case 8¢ 29 °ciw
Thermal Resistance, Junction to Ambient oA 175 ‘ciw

*Indicates JEDEC Registered Data
FIGURE 1 — POWER DERATING

8.0

6.0 B St ST

5.0 T+ —t

40 b IS

30 ™

Pg, POWER DISSIPATION (WATTS)

0 25 50 75 100 125 150 175 200

Tc. CASE TEMPERATURE (°C}

STYLE 1
PIN 1. EMITTER [, Y

oouizcron [ #1e0m 00w ® 1[4 [n @)

S

MILLIMETERS [ INCHES |

DM | MIN | MAX | MIN | MAX
A | 851 1 939 | 0335 | 0370
B | 775 | 850 | 0305 | 0335
C | 610 | 660 | 0240 | 0260 !
D | 041 | 053 | 0016 | 02l
E | 023 104 | 0009 [ 0041
F | 041 | 048 | 0016 | 0019
G 5088SC__ | (0.2008SC
H | 072 | 086 | 0028 | 0034
J | 074 114 | 0029 | 0.045
K_| 1270 | 19.05 | 0500 | 0.750
L | 635 | — | 020
M 45° BSC 15 B
Pl — 127 0050
R | 250 | — 0

CASE 79-04

TO-205AD

(TO-39)
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2N3719, 2N3720, 2N3867, 2N3868, 2N6303

*ELECTRICAL CHARACTERISTICS (T = 25°C uniess otherwise noted)

| Characteristic |  symba | Min | Max | umt |
OFF CHARACTERISTICS
Collector-Emitter Sustaining Volitage (1) VCEO(sus) Vdc
(Ic = 20 mAdc, Ig = 0} 2N3867 40 -
2N3868 60 -
2N6303 80 -
Collector-Base Breakdown Voltage V(BRICBO Vdc
(ic = 100 pAdc, 1g = 0) 2N3867 40 —
2N3868 60 -
2N6303 80 —
Emitter-Base Breakdown Voltage V(BR)EBO Vdc
{lg = 100 uAde, I = 0) 4.0 -
Collector Cutoff Current ICEX uAdc
{VCE = Rated Vcg, VBE (off) = 2.0 Vdc) - 1.0
Collector Cutoff Current IcBO uAdc
(Veg = Rated Vg, Ig = 0, Te = 150°C) - 150
ON CHARACTERISTICS (1)
DC Current Gain hFE -
(I = 500 mAdc, Vcg = 1.0 Vdc) 2N3867 50 -
2N 3868, 2N6303 35 -
{Ic = 1.5 Adc, VcE = 2.0 Vdc) 2N3867 40 200
2N3868, 2N6303 30 150
(I = 2.5 Adc, Vg = 3.0 Vdc) 2N3867 25 -
2N:3368, 2N6303 20 -
({Ic = 3.0 Adc, Vg = 5.0'Vdc) 2N3867 20 -
2Ni3368, 2N6303
Collector-Emitter Saturation Voltage VCE(sat) Vdc
{ic = 500 mAdc, |g = 50 mAdc) — 0.5
(i = 1.5 Adc, |g = 150 mAdc) — 0.75
(ig = 2.5 Adc, Ig = 250 mAdc) — 1.3
Base-Emitter Saturation Voltage VBE (sat) Vdc
(Ic = 500 mAdc, Ig = 50 mAdc) — 1.0
{Ic = 1.5 Adc, 1g = 150 mAdc) 0.9 14
{I¢ = 2.5 Adc, Ig = 250 mAdc) - 2.0
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product {2) fr MHz
{Ig = 100 mAdc, VcE = 5.0 Vdc, figg = 20 MH2) 60 -
Output Capacitance Cob pF
(Ve = 10 Vdc, Ig = 0, f= 0.1 MHz) - 120
Input Capacitance Cib oF
{(VER =3.0Vdc, Ic =0, f=0.1 MHz) — 1000
SWITCHING CHARACTERISTICS
Delay Time (Ve = 30 Vde, Vgg(off) = 0. tq - 35 ns
Rise Time Ig = 1.5 Adc, 1g1 = 150 mAdc) t — 65 ns
Storage Time | (yo = 30 Vdc, I¢ = 1.5 Ade, i - 326 ns
Fall Time Igq = 1g2 = 150 mAdc) t — 75 ns

*Indicates JEDEC Registered Data
(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
(2) f1= Ihgg | ® frger.
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1.0

2N3719, 2N3720, 2N3867, 2N3868, 2N6303

FIGURE 4 — THERMAL RESISTANCE

Ic, COLLECTOR CURRENT (AMP)

3-35

t i T =
07—g-gs T - Oycit) = r(t) 03¢ -
05 | 0Jc = 29°C/W Max p—
28 g3 L, T D CURVES APPLY FORPOWER |
=N U R e = PULSE TRAIN SHOWN
I3 02 ] o READ TIME AT 1) i
- el — Tiipk) - Te=Pipky ¢t~
==} o1 005 | | 4+t — 1
E g 0 67 { — P —
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L2 e t1 (pk) |
=<
£ 005 it | —
3 0.01 J 1y |=-—
=z 003 SINGLE PULSE -
0.02 - 12 —
‘ DUTY CYCLE, D =1y/12
0.01 . 1 1 L L1111l i
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t, TIME {ms)
FIGURE 5 — ACTIVE REGION SAFE OPERATING AREA
10
B AN AN 5.04s 3
50 So N S50,
~ N s There are two limitations on the power handling ability of a
g >0 5.0 ms ‘~—)\5U° [ — \‘ transistor: average junction temperature and second breakdown.
I deo> o NC NCIS Safe operating area curves indicate Ic - Vg limits of the
= 1.0 = hC transistor that must be observed for reliaple operation; i.e., the
S 05 ~ S transistor must not be subjected to greater dissipation than the
S g \ curves indicate.
S T, = 200°C I~
§ 02 —— - —— BONDING WIRE LIMITED . The data of Figure 5 is based on T jpk) = 200°C; T¢ is
2 01 :__--—— :’SFI‘IE(";'I{IQIF;[&ISI;E‘)MITED @Tg=25% variable depending on conditions, Second breakdown puise
o = SECOND BREAKDOWN LIMITED 3 N limits are valid for duty cycles to 10% prcovided TJ(pk)< 200%C.
S 0051 CURVES APPLY BELOW TJ(pk) may be calculated from the data in Figure 4. At high case
o o RATED VGEQ 2N3719, 2N3362= temperatures, thermal limitations will reduce the power that can
002 . L1 | [ LLLL 2N3720,2N3868 be handled to values less than the limitations imposed by second
ool 1 [ [ [ TTTIIT [2v6303—- breakdown.
1.0 20 30 50 70 10 20 30 50 70 100
VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 6 — TURN-OFF TIME FIGURE 7 — CAPACITANCE
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2N3719, 2N3720, 2N3867, 2N3868, 2N6303

FIGURE 8 — DC CURRENT GAIN

FIGURE 9 — COLLECTOR SATURATION REGION
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FIGURE 12 — COLLECTOR CUT-OFF REGION FIGURE 13 — BASE CUT-OFF REGION
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VBE, BASE-EMITTER VOLTAGE (VOLTS)



