fAOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Darlington Complementary
Silicon Power Transistors

.. . designed for general purpose and low speed switching applications.

High DC Current Gain — hgg = 2500 (typ.) atIg = 4.0
Collector-Emitter Sustaining Voltage at 100 mAdc

VGCEO(sus) = 80 Vde (min.) — BDX33B, 34B

100 Vdc (min.) — BDX33C, 34C

Low Collector—Emitter Saturation Voitage

VGOE(sat) = 2.5 Vdc (max.) at I = 3.0 Adc — BDX33B, 33C/34B, 34C

NPN
BDX33B

BDX33C*
PNP
BDX34B

BDX34C

*Motorola Preferred Davice

« Monolithic Construction with Build—in Base—Emitter Shunt resistors DARLINGTON
o TO-220AB Compact Package 10 AMPERE
COMPLEMENTARY
MAXIMUM RATINGS SILICON
BDX33B | BDX33C POWS%R I&Aygg-IS-ORS
BDX34B | BDX34C | Unit .
Rating n 70 WATTS
Collector-Emitter Voltage VGEO 80 100 Vde
Collector-Base Voltage VGB 80 100 Vde
Emitter-Base Voltage VEB Vde
Collector Current — Continuous o Ade
Peak
Base Current IB Adc
Total Device Dissipation Pp
@Tg=25°C 70 Watts
Derate above 25°C 0.56 WieGC
Operating and Storage Junction Td Tstg -85 to + 150 °C
Temperature Range CASE 221A-06
THERMAL CHARACTERISTICS T0-220A8
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case ReJC 1.78 °C/W
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Figure 1. Power Derating
Preterred devices are Motorola racommended choices for future use and best overall value.
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BDX33B BDX33C BDX34B BDX34C

ELECTRICAL CHARACTERISTICS (TG = 25°G unless otherwise noted)

| Characterlstic ] Symbol | Min I Max I Unit I
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage? VGEO(sus) Vdo
(Ilc = 100 mAdc, Ig = 0) BDX33B/BDX34B 80 —
BDX33C/BDX34C 100 —
Collector-Emitter Sustaining Voltage? VGER(sus) Vdc
(I = 100 tnAdo, Ig = 0, RRE = 100) BDX33B/BDX34B 80 —
BDX33C/BDX33C 100 —_
Collector—Emitter Sustaining Voitage VGEX(sus) Vdc
(fc = 100 mAdg, Ig = 0, Vgg = 1.5 Vds) BDX33B/BDX34B 80 —_
BDX33C/BDX34C 100 —
Collector Cutoff Current lceo mAdc
(VGE = 1/2 rated VGEQ, IR = 0) Tg=25°C - 0.5
TC = 100°C —_ i0
Collector Cutoff Current IcBO mAdc
(Vop = rated Vopo, Ig = 0) To=25°C - 1.0
Tg=100°C — 5.0
Emitter Cutoff Current IERO — 10 mAds
(VBE = 5.0 Vdg, I = 0)
ON CHARACTERISTICS
DC Current Gain' hFe 750 — —
(Ig = 3.0 Ade, VGE = 3.0 Vdo) BDX33B, 33C/34B, 34C
Collector-Emitter Saturation Voltage VGE(sat) —_ 25 Vde
(Ig = 3.0 Adc, g = 6.0 mAdc) BDX33B, 33C/34B, 34C
Base—Emitter On Voltage VBE(on) — 25 Vde
{Ig = 3.0 Adc, VoE = 3.0 Vdo) BDX33B, 33C/34B, 34C
Diode Forward Voltage VF —_— 4.0 Vde
(lc = 8.0 Adc)

1 Pulse Test: Pulse Width < 300 s, Duty Cycle =< 2.0%.
2 pulse Test non repelitive: Pulse Width = 0.25 .
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BDX338 BDX33C BDX348 BDX34C
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Figure 1. Thermal Response
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Figure 2. Active—Region Safe Operating Area

There are two limitations on the power handling ability of &
transistor: average junction temperature and second break-
down. Safe operating area curves indicate I¢ — VG E limits of
the transistor that must be observed for reliable operation,
i.e., the transistor must not be subjected to greater dissipa-
tion than the curves indicate. The data of Fig. 3 is based on

TJ(pk) = 150°C; T is variable depending on conditions. Se-
cond breakdown pulse limits are valid for duty cycles to 10%
provided T(pk) = 150°C. Ty(pk) may be calculated from the
data in Fig. . At high case temperatures, thermal limitations
will reduce the power that can be handled to values less than
the limitations imposed by second breakdown.
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Figure 3. Small-Signai Current Gain Figure 4. Capacitance
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BDX33B BDX33C BDX34B BDX34C
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Figure 5. DC Current Gain
& 30 T - & 80 - —
T 11 E 11
5 o Lt
=25°C Ty =25°C0 —
e \ Ty=25°C g |
§ 26 § 26
= [__{llg=20A1140a \SOA = lg=20A _{} 40A B.0A
(o] 1 2 \
=22 = 22
2
E E
& \ =
18 g 18
5 N g N
8 [ ]
§ 1.4 = g 14 \
o 10 N = g 1.0
03 05 07 10 20 30 50 70 10 20 30 03 05 07 1.0 20 30 5070 10 20 30
18, BASE CURRENT (ma) I3, BASE GURRENT (mA)
Figure 8. Collector Saturation Region
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Figure 7. “On” Voltages
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