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DARLINGTON COMPLEMENTARY

ICON POWER TRANSISTORS
SILICON POWER TR DARLINGTON
. . . designed for general purpoase and low speed switching applications. 15 AMPERE
@ High DC Current Gain — hgg = 2500 {typ.) @ Ig = 5.0 Ade. COMPLEMENTARY SILICON
® Collector Emitter Sustaining Voltage @ 30 mAdc: POWER TRANSISTORS
VCEO(sus} = 45 Vdc (min.) — BOW39/BDW44 . 45-60-80-100-120 VOLTS
60 Vdc {min.} — BDW40/BDW45 85 WATTS

80 Vde {min.} - BDW41/B8DW46
100 Vdc {min.) — BDW42/BDW47
120 Vde (min.) - BDW43/BDW48

® Low Call Emi S ion Valtage:
VCE(sat} = 2.0 Vdc (max.}) @ ic = 5.0 Ade
3.0 Vde (max.) @ Ic = 10.0 Adc

® Monolithic Construction with Built-In Base Emitter Shunt resistors
TO-220AB €ompact Package
® TO-66 Lead form also available ordared with "-66" suffix,

MAXIMUM RATINGS

- BDW39 | BDW40 | BDW41} BDW42 | BDW43 .
Rating Symbol| powas | BOW4s | BDWas| Bowa? | Bowas| Ut
Collector-Emitter Voitage Vceo 45 60 80 100 120 Vde
Collector-Base Voltage Vee 45 60 80 100 120 Vde 7] :‘“"'
Emutter-Base Voltage VER 50 Vde —e B jew- F —t C f—
T .
C Current - C ic 15 Adc ‘ ’ ™ ~—38
Base Current s 05 Ade T 5 f
Total Device Dissipation Po Watts e N A
*Tc-25C 8s } 2 | uJ
Derate above 25 C 0.68 wic —— ’
Op: g and g Ty Taig J K
Temperature Range -551t0 -150 ¢ z I
L hs—R
THERMAL CHARACTERISTICS v —o]lled 3
Characteristic Symbol Max. Unit G —j e —
Thermal Resistance, Junction to Case ReJc 1.47 ow o
—ad N |
HOTES.
1 DOMENSIONNG AND TOLERANCING PER ANSI
YIASM, 1982
2. CONTROLLING DIMERSION INCH.
FIGURE 1 — POWER TEMPERATURE DERATING CURVE 2. DIM Z DEFINES A ZOAE WHERE ALL 800Y AND
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ELECTRICAL CHARACTERISTICS (T¢ = 26°C unless otherwise notad)

l Characteristic Symbol Min l Max l Unit
OFF CHARACTERISTICS
Collector Emitter Sustaining Voltage (1) VCEO(sus}) . Vde
{lc = 30 mAdc, ig = 0} BDW39/BDW44 45 -
BDW40/BDW45 60 —
BDW41/BDW46 80 -
BDW42/BDWA7 100 -
BDWA43/BDWA48 120 —_
Collector Cutoff Current IceO mAdc
(VCE = 22.5 Vdc, Ig = 0) BDW39/BDW44 — 2.0
{Vcg = 30 Vdc, Ig = 0) BDW40/BDW45 - 2.0
{VCE = 40 Vdc, Ig = 0) BDWA41/BDW46 — 2.0
(Vcg = 50 Vde, Ig = 0} BDW42/BDW47 - 2.0
(Vcg = 60 Vdc, Ig = 0} BDW43/BDW48 — 2.0
Collector Cutoff Current IcBO mAdc
(Vcg = 45 Vde, Ig = 0) BDW39/BDW44 — 1.0
{(Vcg = 60 Vdc, Ig = 0) BDW40/BDW45 —_ 1.0
{VcB = 80 Vde, g = 0) BDW41/BDW46 — 1.0
(Ve = 100 Vde, Ig = 0) BDW42/BDW47 —_ 1.0
(Ve = 120 Vdc, Ig = 0} BDWA43/BDW48 — 1.0
Emitter Cutoff Current lEBO - 2.0 mAdc
{VBg = 5.0 Vdc, Ig = 0}
ON CHARACTERISTICS {1}
DC Current Gain heg
{lc = 5.0 Adc, Vcg = 4.0 Vdc) 1000 -
{Ic = 10 Adc, Vg = 4.0 Vdc) 2560 —
Collector-Emitter Saturation Voitage VCE(sat) Vdc
{Ic = 5.0 Adc, Ig = 10 mAdc} — 2.0
{Ic = 10 Adc, Ig = 50 mAdc} —_ 3.0
Base-Emitter On Voltage VBE({on) — 3.0 Vdc
{Ic = 10 Adc, Vcg = 4.0 Vdc)
SECOND BREAKDOWN {2)
Second Breakdown Collector Is/b Adc
Current with Base Forward Biased
BDW39/BDWA40/BDWA41/BDW42/BDWA3 Vge = 28.4 Vde 3.0 -
VCE = 40 Vdc 1.2 -—
BDW44/BDWA5/BDWA6/BDWA7/BDW4S Vee = 225 Vde 38 =
Vcg = 36 Vde 1.2 —
DYNAMIC CHARACTERISTICS
Magnitude of common emitter small signal short circuit current transfer ratio fr 4.0 —_— MHz
{Ic = 3.0 Adc, Vcg = 3.0 Vdc, f = 1.0 MHz)
Output Capacitance Cob pF
{(Veg = 10 Vde, Ig = 0, f = 0.1 MH2)
BDW39/BDWA40/BDW41/BDW42/BDW43 - 200
BDWA44/BDW45/BDW46/BDWA47/BDW48 — 300
Small-Signal Current Gain hfe 300 —_
{lc = 3.0 Adc, Vcg = 3.0 Vdc, f = 1.0 kHz)

Indicates JEDEC Registered Data.
{1} Pulse Test: Pulse Width = 300 zs, Duty Cycle = 2.0%.
{2) Pulse Test non repetitive: Pulse Width = 250 ms.
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BDW39, BDW40, BDW41, BDW42, BDW43 NPN
BDW44, BDW45, BDW46, BDW47, BDW48 PNP

FIGURE 2 — SWITCHING TIMES TEST CIRCUIT
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FIGURE 3 — SWITCHING TIMES
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There are two limitations on the power handling ability of a 200°C; Tc is variable dapending on conditions. Second break-
transistor: average junction temperature and second breakdown. down pulse, timits are valid for duty cycles to 10% provided
Safe operating area curves indicate I — Vg limits of the THpk) < 200°C, Ty(pk) may be calculated from the data in
transistor that must be observed for reliable operation; i.e., the Fig. 4. At high case temperatures, thermal limitations will reduce
transiscor must not be subjected to greater dissipation than the the power that can be handled to values lass than the limitations
curves ndicate, The data of Fig. 5 and 6 is based on T (k) = imposed by second breakdown, {See an-415).
" Ltnear extrapolation
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BDW39, BDW40, BDW41, BDW42, BDW43 NPN
BDW44, BDW45, BDW46, BDW47, BDW48 PNP

FIGURE 7 — SMALL-SIGNAL CURRENT GAIN
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FIGURE 8 — CAPACITANCE
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BDW389, 40, 41, 42, 43 (NPN) BDWA44, 45, 46, 47, 48 (PNP)

FIGURE 11 — “ON” VOLTAGES
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FIGURE 14 — DARLINGTON SCHEMATIC
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