'BD364, BD366, BD368 (NPN)
BD365, BD367, BD369 (PNP)

o S

COMPLEMENTARY SILICON HIGH-POWER TRANSISTORS

. designed for high quality amptifiers operating up to 100 Watts
into 4 ohm load in regudar complementary operation or up to several
hundred watts in 4 or 8 ohms in series connected mode

@ High DC Current Gain hFg min. =20 @ Ic=10 A
® Excellent Safe Operating Area
® High Current Gain — Bandwidth Product:
fT=40MHz@Ic=1.0A
® Low Collector-Emitter Saturation Voltage:
VCE sat = 1 Vdc (max.) @ 10 A

20 AMPERES

COMPLEMENTARY SILICON
POWER TRANSISTORS

'50, 60, 80 VOLTS

200 WATTS

MAXIMUM RATINGS

Rating Symbol ggg:; ::3)33:76 :g;:: Unit
Collector-Ewmitter Voltage VCEO 50 60 80 Vde
Collector-Base Voltage Vee 50 60 80 Vde
Emitter-Base Voltage VEB 5.0 Vde
Cotlector Current — Continuous . - e 20 Adc

Peak 30

Base Current — Continuous g 7.5 Adc
Total Device Dissipation @' T¢ = 25°C P 200 Watts
Derate above 25°C o 114 wrec

e Tty | esoran | o

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case 0ic 0.875 °cw

FIGURE 1 - POWER DERATING
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;%ELECTRICAL CHARACTERISTICS {T¢ = 25°C unless otherwise noted)

, BD366, BD368 (NPN) ® BD365, BD367, BD369 (PNP)

L , Characteristic ] Symbol l Min ] Max I Unit J
3
- OFF CHARACTERISTICS
+ Collector-Emitter Sustaining Voltage (1) BD364, BD365 50
{ic = 200 mAdc, ig = 0) B8D366, BD367 Vceo (sus) 60 Vdc
BD368, BD369 80
Collector-Base Cutoff Current .
(Vcp = Rated Vg, Ig = 0) ] 'ceo - 10 mAde
. Emitter-Base Cutoff Current
. - . A
1 (VBE = 5.0 Vdc, I = 0} 'ego 10 mAde
ON CHARACTERISTIC (1)
OC Current Gain
+ . Ig=5.0 Adc, Vg = 4.0 Vde HE 25
+ Ig=8.0 Ade, Vcg = 4.0 Vdc } All types 25 -
I¢ = 10 Adc, Vg = 4.0 Vde 20
Collector-Emitter Saturation Voitage VCE (sat) - 1.0 Vdc
tc=10 Adc, Ig = 1 Adc
| Base-Emitter Saturation Voltage '
v Ic =10 Adc, Ig = 1 Adc VgE (sat) 1.8 Vde
- - Base-Emitter On Voltage s
i . - 1.
{ic = 10 Adc, VeE = 2.0 Vde) Ve fon) 8 Vde
-~ DYNAMIC CHARACTERISTICS '
Current-Gain — Bandwidth Product {2)
f 4.0 - MH.
{ic = 1.0 Adc, VoE = 1 Vdc, fregy = 1 MH2) T z
§ (1) Pulse Test: Pulse Width < 300 ps, Duty Cycle <2.0%.
; (2) tv= Ihfel * frest-
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lsnﬁu, BD366, BD368 (NPN) « BD365, BD367, BD369 (PNP) Lo e

PNP DEVICES NPN DEVICES
‘ BD365, BD367, BD369 BD364, BD366, BD368

FIGURE 3 — DC CURRENT GAIN
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® Duowatt Package — 2 Watts Free Air Dissipation @ T
® Complements to PNP BD386, BD388, BD390

NPN SILICON ANNULAR®*
- AMPLIFIER TRANSISTORS

® High Collector-Emitter Breakdown Voltage —
BVCEO = 100 Vdc (Min.) @ I¢ = 1.0 mAdc — BD389

A=25°C

. . . designed for general-purpose, medium-voltage, medium power
amplifier and driver applications; series, shunt and switching regu-
lators, and low and high frequency inverters and converters.

DUOWATT

NPN SILICON
AMPLIFIER TRANSISTORS

MAXIMUM RATINGS

Rating Symbol| BD385 | BD387 | BD389 Unit
“ Collector-Emitter Voltage VCEO 60 80 100 Vdc
Collectcr-Base Voltage Vceo 60 80 100 Vdc
Emitter-Base Voltage VEBO 5.0 Vdc
Collector Current — Continuous Ic 1.0 Adc
— Peak (1) 20
Base Current g 100 mAdc
Total Power Dissipation @ T4 = 25°C Pp 2.0 Watts
Derate above 25°C 16 mW/°c
Total Power Dissipation @ T¢ = 25°C Pp 10 Watts
Derate above 25°C 80 mwW/°c
Operating and Storage Junction TJ,Ts‘g ~———-55 t0 +150 ~———o oc
Temperature Range
Solder Temperature, 1/16'* from Case - 260 oc
for 10 Seconds
THERMAL CHARACTERISTICS .
. Characteristic Symbol Max Unit
Thermal Resi L J to Ambient ROJA 62.5 °c/w
Thermal Resistance, Junction to Case R@yc 125 °cmw

(1) €10 ms, < 50% Duty Cycle
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DIM| MIN | MAX | mMIN
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BD385 e BD387 e BD389

"ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

Ic, COLLECTOR CURRENT (mA)

VR, REVERSE VOLTAGE (VOLTS)

I Characteristic [ “Symbol ] Min T Max Unit |
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BVcEO Vdc
(Ic = 1.0mAdc, 1g = 0) < BD385 60 -
BD387 80 -
BD389 100 -
Collector-Base Breakdown Voltage BVceO Vdc
(I = 100 uAde, Ig = 0) BD385 60 -
BD387 80 -
BD389 100 -
Emitter-Base Breakdown Voitage BVEBD 5.0 - Vdc
(lg = 100 uAdc, Ic = 0)
Collector Cutotf Current IcBO nAdc
(Veg =40 Vde, 1g = 0) BD385 - 100
(Vcg =60 Vdc, Ig = 0) BD387 - 100
(Vcp = 80 Vdc, Ig = 0) BD389 - 100
Emitter Cutoff Current lego - 100 nAdc
(VEg =4.0Vdc, Ic =0)
ON CHARACTERISTICS (1)
DC Current Gain hgg -
(1c = 10 mAde, VgE = 1.0 Vdc) 60 -
{Ig = 50 mAdc, Vcg = 1.0 Vdc) 80 300
(1¢ = 250 mAdc, Vg = 1.0 Vdc) 60 -
(Ic = 500 mAdc, Vg = 1.0 Vdc) 25 -
Collector-Emitter Saturation Voltage VCE (sat) Vdc
(ic = 250 mAdc, Ig = 10 mAdc) - 05
(1c = 1.0 Adc, Ig = 100 mAdc) - 10
Base-Emitter On Voitage VBE (on) - 1.2 Vdc
(Ic = 250 mAdc, Vcg = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr 75 350 MHz
(Ic = 100 mAdc, Vg = 5.0 Vdc, f = 20 MHz]
Collector-Base Capacitance Cco - 18 pF
(Vcg =20 Vdc, Ig =0, f = 1.0 MHz)
(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0% .
TYPICAL CHARACTERISTICS
~ FIGURE 1 — CURRENT-GAIN — BANDWIDTH PRODUCT FIGURE 2 — CAPACITANCES
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¥ BD385 e« BD387 e BD389

hFE, DC CURRENT GAIN

a

VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

Ic, COLLECTOR-CURRENT (mA)

TYPICAL CHARACTERISTICS (continued)

i

FIGURE 3 — DC CURRENT GAIN
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FIGURE 5 — COLLECTOR SATURATION REGION
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BD385 e BD387 e BD389

!

r(t), TRANSIENT THERMAL

1, COLLECTOR CURRENT (mA)

TYPICAL CHARACTERISTICS (continued)

FIGURE 9 — THERMAL RESPONSE

VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)

FIGURE 11 — POWER DERATING
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® High Collector-Emitter Breakdown Voltage —

BVCEOQ = 100 Vdc (Min) @ Ic = 1.0 mAdc — BD390
® Duowatt Package — 2 Watts Free Air Dissipation @ Ta = 25°C
® Complements to NPN BD385/BD387/BD389

_ PNP SILICON ANNULAR*
AMPLIFIER TRANSISTORS

. . . designed for general-purpose, medium-voltage, medium power
amplifier and driver applications; series, shunt and switching regu-
lators, and low and high frequency inverters and converters.

DUOWATT

PNP SILICON
AMPLIFIER TRANSISTORS

MAXIMUM RATINGS

Rating Symbol| BD386 | -BD388 BD390 Unit
Collector-Emitter Voltage Vceo 60 80 100 Vdc
Collector-Base Voltage Veeo 60 80 100 Vdc
Emitter-Base Voltage VEBO 50 Vdc
Collector Current — Continuous Ic 1.0 Adc

Peak 2.0 .
Base Current g 100 mAdc
Total Power Dissipation @ Tp =25°C| Pp 2.0 Watts
Derate above 25°C 16 mwW/°C
Total Power Dissipation @ T = 25°C Pp 10 Watts
Derate above 25°C 80 mw/°C
Operating and Storage Junction T).Tseg| =———56 t0 +150 ——e °c
. Temperature Range
Solder Temperature, 1/16" from Case - 260 °c
for 10 Seconds
THERMAL CHARACTERISTICS .
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient - ROJA 62.5 o°c/w
Thermal Resistance, Junction to Case R@yc 12,5 ocw

\1"
%

—edg|—
p— X

‘ po— N —= cl
R _!_l
¥
f ;
STYLE 2
PIN 1. EMITTER

2. COLLECTOR
3. BASE
4. COLLECTOR

MILLIMETERS INCHES
DIM| MIN | MAX | MIN | MAX
A | 2184|2235 | 0.860 | 0.880

.91 | 10.41 | 0.390 | 0.410 |
173 | 0.183
D 1 0.023 | 0.029 |
140 | 0.160 |
[ 0.085 [ 0.105
[0.067 [ 0.077
[ 0.019 [0.026
12. [0.480 [ 0.510
065 | 0.080
390 [ 0.400°
140 | 0.150
042 | |
.310 [ 0.
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BD386 @ BD388 ® BD390

"ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)

[ Characteristic Symbol | Min T M« | Unt )
OFF CHARACTERISTICS «
Coll -Emitter Breakd Voltage 8VcEo Vde
(Ic = 1.0 mAdc, Ig = 0) BD386 60 -
BD388 80 -
e BD390 100 -
Collector-Base Breakdown Voltage BVceo Vde
(ic = 100uAde, Ig = 0) BD386 60 -
BD388 80 -
80390 100 -
Emitter-Base Breakdown Voltage BVEgo 5.0 - Vdc
{lg = 100 uAdc, Ic = 0)
Collector Cutoff Current icgo nAdc
(Vg = 40 Vde, Ig = 0) BD386 - 100
(Vcg =60 Vdc, Ig = 0) B8D388 - 100
(Vcg =80 Vdc, Ig = 0) BD3%0 - 100
Emitter Cutoff Current IeBO - 100 nAdc
(Vgg = 4.0 Vdc, I = 0)
ON CHARACTERISTICS (1)
DC Current Gain hgge
(Ic = 10 mAdc, Vcg = 1.0 Vdc) 60 -
(Ic = 50 mAdc, Vg = 1.0 Vdc) 80 300
(1c = 250 mAdc, Vg = 1.0 Vdc) 60 -
{Ic = 500 mAdc, Vg = 1.0 Vdc) 25 -
Collector-Emitter Saturation Voltage VCE(sat) ) Vdc
(I = 250 mAdc, Ig = 10 mAdc) - 05
(Ic = 1.0 Adc, Ig = 100 mAdc) - 1.0
Base-Emitter On Voltage VBE(on) - 1.2 Vdc
(1c = 25Q mAdc, Vg = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr 75 350 MHz
(ic = 100 mAdc, VcE = 5.0 Vdc, f = 20 MHz).
Collector-Base Capacitance . Cep 18 pF
(Ve =20 Vdc, 1g = 0, f = 1.0 MH2)

(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.

TYPICAL CHARACTERISTICS
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VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)

There are two limitations on the power handling abitity of a
transistor: average junction temperature and second breakdown.
Safe operating area curves indicate IC-VCE limits of the transistor
that must be observed for reliable operation; i.e., the transistor
must not be subjected to greater dissipation than the curves indicate.

The data of Figure 1 is based on T (pk) = 150°C; T¢ is variable
depending on conditions. Second breakdown pulse limits are valid
for duty cycles to 10% provided T j(pk) < 150°C. Ti(pk) may be
calculated from the data in Figure 6. At high case temperatures,
thermal limitations will reduce the power that can be handied to
values less than the limitations imposed by second breakdown.
(See AN-415A).

FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA




- BD386 ® BD388 ® BD390

TYPICAL CHARACTERISTICS (continued)
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BD386 ® BD388 ® BD390

TYPICAL CHARACTERISTICS (continued)
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NPN SILICON DARLINGTON NPN SILICON
. AMPLIEIER TRANSISTORS DARLINGTON AMPLIFIER
.. . designed for amplifier and driver applications where high gain is TRANSISTORS
" an essential requirement, low power lamp and relay drivers and
power drivers for high-current applications such as voltage regulators.

® High DC Current Gain —

hgg = 25,000 (Min) @ Ic = 200 mAdc — BD 411
= 15,000 (Min) @ Ic = 500 mAdc — BD 411
® Collector-Emitter Breakdown Voltage —
BVCES = 40 Vdc (Min) @ Ic = 100 uAdc

Low Collector-Emitter Saturation Voltage -
VCE(sat) = 1.5 Vdc (Max) @ ic = 1.0 Adc

® Duowatt Package —
2 Watts Free Air Dissipation @ Ta = 25°C

® Complements to PNP BD 413/414

|
F 76} [
| o
MAXIMUM RATINGS = l A
Rating Symbol Value Unit
*Collector-Emitter Voltage VceO 40 Vdc TET 3‘
Collector-Emitter Voltage VCES 40 Vdc ][ 1 b
*Collector-Base Voltage VcBo 50 Vdc 4.{
*Emitter-Base Voltage VEBO 12 Vdc
*Collector Current — Continuous Ic 20 Adc Dﬂ'[: L
*Base Current — Continuous 1) 100 mAdc LN 73 c
*Total Power Dissipation @ T = 25°C Pp 2.0 Watts L d
Derate above 25°C 16 mW/°C L 3
Total Power Dissipation@T¢ = 25°C "o 10 Watts ' b
Derate above 25°C . 80 mW/°C STYLE 1
*Operating and Storage Junction T)Tsg |-55to +150 °c PIN ; grég“
Temperature Range 3. COLLECTOR
*Solder Temperature, 1/16°* from Case for - 260 °c 4 COLLECTOR
10 Seconds | MILLIMETERS
| THERMAL CHARACTERISTICS WTM 2"?"
Characteristic . Symbol Max Unit c
Thermal Resistance, Junction to Ambient RgJA 625 o°cmw D
Thermal Resistance, Junction to Case . Rgic 125 ocw




BD411 ¢ BD412

®ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)

Characteristic |  Symbor ] Min | Max | Unit |
OFF CHARACTERISTICS
Coll Emitter Breakd Voltage(1) BVCEes 40 - Vde
(Ic = 100 uAdc, Vgg = 0)
Collector-Base Breakdown Voltage BVcgo 50 -~ Vdc
(Ic = 100 uAdc, Ig = 0)
Emitter-Base Breakdown Voltage BVEBO 12 - Vde
(Ig = 10 wAdc, Ic = 0)
Collector Cutoff Current Iceo - 100 nAdc
(Vg =30 Vdc, Ig = 0)
Emitter Cutoff Current leBO - 100 nAdc
(VEg = 10 Vdc, Ic = 0)
ON CHARACTERISTICS (1)
DOC Current Gain hee -
(Ic = 200 mAdc, Vcg = 5.0 Vde)  BD411 25,000 150,000
BD412 15,000 150,000
(Ic =500 mAdc, VCg = 5.0 Vdc)  BD411 15,000 -
BD412 10,000 -
{ic = 1.0 Ade, Vg = 5.0 Vdc) BDA411 5,000 -
BD412 3,000 -
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic = 1.0 Adc, Ig = 2.0 mAdc) - 15
(Ic = 2.0 Adc, Ig = 4.0 mAdc) - 20
Base-Emitter Saturation Voltage VBE (sat) - 20 Vdc
(ic = 1.0 Adc, Ig = 2.0 mAdc)
Base-Emitter On Voltage VBE(on) - 20 Vdc
(Ic = 1.0 Adc, VcE = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
High Frequency Current Gain Ihtel 1.0 - —
(Ic = 200 mAde, Vg = 5.0 Vdc, f = 100 MHz)
Output Capacitance Cob - 7.0 pF
(Vcg = 10 Vdc, Ig = 0, f = 1.0 MH2)
Small-Signal Current Gain hfe -
(Ic =50 mAdc, VGg =5.0 Vde, f = 1.0 kHz)  BD411 20,000 - .
BD412 15,000 —

. IMicates JEDEC Registered Data

(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0% )

TYPICAL CHARACTERISTICS

FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA

There are two limitations on the power handling abitity of a
average junction temperature and second breakdown.
Safe operating area curves indicate IC-VCE limits of the transistor
that must be observed for reliable operation; i.e., the transistor
must not be subjected to greater dissipation than the curves indicate.

The data of Figure 1 is based on T j(pk) = 150°C; T isvarisble
d ing on conditions. Second breakdown pulse limits are valid

for duty cycles to 10% provided T j(pk) < 150°C. TJ(pk) may be
calculated from the data in Figure 6. 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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006 === THERMAL LIMIT_SINGLE PULSE, Tg = 250 (See AN-415A).
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0.04 11111 1 l 1 11 1111
04 06 10 0 a0

20 40 60 10 2
VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)



TYPICAL CHARACTERISTICS (continued)

FIGURE 2 — DC CURRENT GAIN : FIGURE 3 — “ON” VOLTAGES
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¥ BD411 e BD412

N TYPICAL CHARACTERISTICS (continued)

FIGURE 7 — CAPACITANCE
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BD4Y4

PNP SILICON DARLINGTON
AMPLIFIER TRANSISTORS

. designed for amplifier and driver applications where high gain is
an essential requirement, low power lamp and relay drivers and
power drivers for high-current applications such as voltage regulators.
® High DC Current Gain —

hEE = 20,000 (Min) @ Ic = 200 mAdc — BD413

= 15,000 (Min) @ Ic = 500 mAdc — BD414
Collector-Emitter Breakdown Voltage —

BV(GES = 40 Vdc (Min) @ Ic = 100 uAdc
Low Collector-Emitter Saturation Voltage -

VCE(sat) = 1.5 Vdc (Max) @ Ic = 1.0 Adc
Duowatt Package —

2 Watts Free Air Dissipation @ Tp = 25°C

® Complements to NPN BD411/412

PNP SILICON
DARLINGTON AMPLIFIER
TRANSISTORS

MAXIMUM RATINGS

Rating Symbol Value Unit
*Collector-Emitter Voltage VCEO 40 + Vdc
Collector -Emitter Voltage VCES 40 Vdc
*Collector-Base Voltage - Vceo 50 Vdc
*Emitter-Base Voltage VeBO 12 Vdc
*Collector Current — Continuous Ic 20 Adc
*Base Current = Continuous g 100 mAdc
*Total Power Dissipation @ Tp = 25°C Pp 2.0 Watts
Derate above 25°C 16 mW/°C
Total Power Dissipation@T¢ = 25°C Po 10 Watts
Derate above 25°C 80 mw/°C
*Operating and Storage Junction TyTseg |-5510 +150 °c
Temperature Range
* Solder Temperature, 1/16" from Case for - 260 oc
10 Seconds
THERMAL CHARACTERISTICS
Characteristic : Symbol Max Unit
Thermal Resistance, Junction to Ambient RgJA 625 °cw
Thermal Resistance, Junction to Case Rauc 125 oc/w

*Indicates JEDEC Registered Data.

K\-]*'r
Y

Q
L A
STYLE 1 |-
PIN 1 EMITTER THT 0
2 BASE
3 COLLECTOR f
4 COLLECTOR 'I(
o‘.H: L
- -G
— N -
| 9
R ] J
' 1.
L
[MILLIMETERST _ INCHES
oM MIN | MAX | MIN | mAX |
A | 21.84 | 22.35 | 0.860 | 0.88
8| 9911041 [0.390 [ 041
c | 4 65 (01737 018
0 4 [ 0023 | 002
I 4.06 [ 0.140 | 0.16
G | 241 | 267 [0095] 0.105 |
[ H ] 1707 1.96 | 0.067 | 0.077 ]
3 48| 066 [0019 | 0.0%6
K [ 12181 480 | 0.510 |
85 065 | 0.080 |
N | 9911 390 | 0.400 |
Q| 356 140 | 0.150
R 07 [ 1.75 [ 0.042 | 0. ﬁ
T | 7.87] 9.14 [ 0.310 | 0.360 |

CASE 306-04




BD413 ¢ BD414

®ELECTRICAL CHARACTERISTICS (T o = 25°C unless otherwise noted.)

Characteristic

| Symboi ] Min 1 Max | Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage(1)
{ic = 100 uAdc, Vgg = 0)

BVces 40 - Vdc -

Collector-Base Breakdown Voltagg
({Ic = 100 uAdc, Ig = 0)

BVcBO 50 - Vdc

Emitter-Base Breakdown Voltage
(lg = 10 uAdc, Ic = 0)

BVEBO 12 - Vde

Collector Cutoff Current
(Vg =30 Vdc, Ig = 0)

Icso - 100 nAdc

= A S

Emitter Cutoff Current
(VEg =10 Vdc Ic =0)

EBO - . e nAdc

ON CHARACTERISTICS (1)

DC Current Gain
(g = 200 mAdc, Vcg = 50 Vdc)  BD413
BD414
{ic = 500 mAdc, Vg = 5.0 Vdc) BD413
BD414
(¢ = 1.0 Adc, Vg = 5.0 Vdc) BD413
BD414

hFe - -
20.000 150,000
15,000 150,000
15,000 -
10,000 -
5,000 -
3,000 -

Collector-Emitter Saturation Voltage
(Ic = 1.0 Adc, Ig = 2.0 mAdc)
(ic = 2.0 Adc, Ig = 4.0 mAdc)

VCE(sat) Vde

Base-Emitter Saturation Voltage
(Ic = 1.0 Adc, ig = 2.0 mAdc)

VBE (sat) - 20 Vdc

Base-Emitter On Voltage
{ic = 1.0 Adc, Vcg = 5.0 Vdc)

VBE(on) - 20 Vdc

DYNAMIC CHARACTERISTICS

High Frequency Current Gain
(1 = 200 mAdc, Vg = 5.0 Vdc, f = 100 MHz)

hte 0.5 - -

Output Capacitance '
(Vcg = 10 Vdc, Ig = 0,f = 1.0 MH2)

Cep - 12 oF

Small-Signal Current Gain
(Ic =50 mAdc, Vcg = 5.0 Vde, f = 1.0 kHz)  BD413
8D414

hfe
20,000
15,000 -

* iIndicates JEDEC Registered Data
(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%

TYPICAL CHARACTERISTICS

FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA

40 -~ 1
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=
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§ 06 A S 0 \“
o« 4
g0 AN\
(=] N
3 02 T A\
> N AN\
o N
S ik T, 1500C
" | ===== BONDING WIRE LIMIT
oosf === THERMAL LIMIT SINGLE PULSE, T¢ = 25°C
[ === SECOND BREAKDOWN LIMIT P!
008l 1 . 1 11 11 L4 111111
04 06 10 20 40 60 10 20 40

VCEe. COLLECTOR-EMITTER VOLTAGE (VOLTS)

There are two limitations on the power handling ability of a
transistor: average junction temperature and second breakdown.
Safe operating area curves indicate IC-VCE limits of the transistor
that must be observed for reliable operation: i.e., the transistor
must not be subjected to greater dissipation than the curves indicate.

The data of Figure 1 1s based on Tj(pk) = 150°C; T isvariable
depending on conditions. Second breakdown pulse limits are valid
for duty cycles to 10% provided T j(pk) < 150°C. T j(pk) may be
calculated from the data in Figure 6. At high case temperatures,
thermal limitations will reduce the power that can be handled to
values less than the limitations imposed by second breakdown.
(See AN-415A).
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TYPICAL CHARACTERISTICS (continued) k .
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FIGURE 2 — DC CURRENT GAIN® .~ ' o, FIGURE 3 — "ON” VOLTAGES
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BD415
BD4Y7
BDA19

NPN SILICON ANNULAR ¢

AMPLIFIER TRANSISTORS NPN SILICON

AMPLIFIER TRANSISTORS

. . . designed for general-purpose, medium-voltage, medium power
amplifier and driver applications; series, shunt and switching regu-

lators, and low and high frequency inverters and converters.

® High Collector-Emitter Breakdown Voltage —
BVCEQ = 100 Vdc (Min) @ Ic = 1.0 mAdc — BD419

® Duowatt Package — 2 Watts Free Air Dissipation @ Tp = 25°C
® Complements to PNP BD416/BD418/BD420

=]
up
L——-q__.
>

MAXIMUM RATINGS
Rating Symbol| BDA4t5 BD417 BD419 Unit - 0 L
* Collector-Emitter Voltage VCEO 60 80 100 Vdc i i
Collector-Base Voltage Vcgo | .60 80 100 Vdc X
Emitter-Base Voltage VEBO 50 Vdc i i
Collector Current — Continuous Ic 1.0 Adc Dﬂ—k Y
Peak 2.0 - -G
Base Current ig 100 mAdc { N-— G
Total Power Dissipation @ T = 25°C fp 2.0 Watts R N _1 J
Derate above 25°C 16 mwW/°C f jL*
Total Power Dissipation @ T¢ = 25°C Pp 10 Watts
Derate above 25°C 80 mW/°C STYLE 1
- - S PIN 1. EMITTER
Operating and Storage Junction TJ,Ts‘g ~—————55 to +150 ——= C 2. BASE
Temperature Range 3. COLLECTOR
Solder Temperature, 1/16'* from Case - 260 oc 4 COLLECTOR
for 10 Seconds MILLIMETERS | INCHES
MIN MIN
THERMAL CHARACTERISTICS
Ch, istic , Symbol Max Unit
Thermal Resistance, Junction to Ambient ROIA 62.5 oc/w
Thermal Resistance, Junction to Case . R@uc 125 cw

CASE 30804




BD415 ¢ BD417 e BD419

*ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise noted.)

L Characteristic Symbol | Min | Max | Unit ]
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BVcEO Vde
(Ic = 1.0 mAdc, Ig = 0) BD415 60 -
BD417 80 -
= BD419 100 _
Collector-Base Breakdown Voltage BVceo Vdc
(ic = 1004Adc, Ig = 0) BD415 60 -
BD417 80 -
BD419 100 -
Emitter-Base Breakdown Voltage BVEBO 5.0 e - Vdc
(1g = 100 uAdc, Ic = 0)
Collector Cutoff Current IcBO nAdc
(VB = 40 Vdc, Ig = 0) BD415 - 100
(Vg =60 Vdc, Ig = 0) BD417 - 100
(Vcg =80 Vdc, Ig = 0) BD419 - 100
Emitter Cutoff Current lEBO - 100 nAdc
(Vgg =4.0 Vdc, Ic = 0}
ON CHARACTERISTICS (1)
DC Current Gain hee -
(Ic = 10 mAdc, Vgg = 1.0 Vdc) 60 -
(Ic = 50 mAdc, Vcg = 1.0 Vdc) 80 300
{Ic = 250 mAdc, Vce = 1.0 Vde) 60 -
{Ic = 500 mAdc, Vcg = 1.0 Vdc) 25 -
Collector-Emitter Saturation Voltage VCE(sat) . Vdc
(Ic = 260 mAdc, Ig = 10 mAdc) - 05
(ic = 1.0 Adc, Ig = 100 mAdc) - 10
Base-Emitter On Voltage VBE(on) - 1.2 Vdc
(Ic = 2560 mAdc, Vg = 5.0 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr 75 350 MHz
{Ic = 100 mAdc, Vcg = 5.0 Vdc, f = 20 MHz)
Collector-Base Capacitance Cob - 12 pF
(Ve = 10 Vdc, Ig = 0, f = 1.0 MHz)

(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.

50 r
1
20 |
g ‘\ 100 us
Z w0
c I de NG \‘{'\
z 05
g a Te - 2N
s. - 2500 1%
5 02 TA = 250C = N
£ 0 || NN
EEN =R == K
= 005} = — ~ — BONDING WIRE LIMIT
S | = — — THERMAL LIMIT, SINGLE PULSE, T¢ = 250C
< 002} ————— SECOND BREAKDOWN LIMIT B
= (Applies Below Rated VggQ) BD415 T
0.01 e BD417
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0.005 N S - - P
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VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

TYPICAL CHARACTERISTICS

There are two limitations on the power handling ability of a
transistor: average junction temperature and second breakdown.
Safe operating area curves indicate IC-VCE limits of the transistor
that must be observed for reliable operation; i.e., the transistor
must not be subjected to greater dissipation than the curves indicate.

The data of Figure 1 is based on T j(pk) = 150°C; T is variable
depending on conditions. Second breakdown pulse limits are valid
for duty cycles to 10% provided T j(pk) < 150°C. TJ(pk) may be
calculated from the-data in Figure 6. At high case temperatures,
thermal limitations will reduce the power that can be handled to
values less than the limitations imposed by second breakdown.
(See AN-415A).

FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA




" BD415 e BD417 @ BD419

TYPICAL CHARACTERISTICS (continued)
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TYPICAL CHARACTERISTICS (continued)

Ic, COLLECTOR CURRENT (mA)
FIGURE 8 — CURRENT-GAIN —
BANDWIDTH PRODUCT

g\m TTTT N
E vcg-s.oov
E -
gm v
g //’ \\ .
s P d N
= 100 -
=)
=z
<
@
3 70
<
<
[ 50
w
-
(-3
>
o
£ 30 .
50 7.0 10 20 30 50 70 100 200 300

500




D416
BD418
BD420

PNP SILICON ANNULAR*
AMPLIFIER TRANSISTORS

. . . designed for general-purpose, medium-voltage, medium power
amplifier and driver applications; series, shunt and switching regu-

lators, and low and high frequency inverters and converters.

® High Collector-Emitter Breakdown Voltage —
BVCEQ = 100 Vdc (Min) @ Ic = 1.0 mAdc - BD420

® Duowatt Package — 2 Watts Free Air Dissipation @ Ta=25°C

® Complements to NPN BD415/BD417/BD419

PNP SILICON
AMPLIFIER TRANSISTORS

MAXIMUM RATINGS

Rating Symbol| BD416 | BD418 | BD420 Unit
Collector-Emitter Voltage VCEO 60 | 80 100 Vdc
Collector-Base Voltage VcBeo 60 80 100 Vdc
Emitter-Base Voltage VEBO 5.0 Vdc
Collector Current — Continuous Ic 1.0 Adc

Peak 20
Base Current g 100 mAdc
‘Total Power Dissipation @ Tp = 25°C Pp 2.0 Watts
Derate above 25°C 16 mw/°C
Total Power Dissipation @ T¢ = 25°C Pp 10 Watts
Derate above 25°C 80 mw/°C
- Operating and Storage Junction T4.Tstg| =55 to +150 —= °c
Temperature Range
Solder Temperature, 1/16" from Case - 260 oc
for 10 Seconds
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient ROJA 62.5 o°c/w
Thermal Resistance, Junction to Case Rguc 125 °cw

~mr
f‘“’i
et

STYLE 1
PIN 1 EMITTER
2 BASE
3. COLLECTOR
4 COLLECTOR

MILLIMETERS HES
MIN | MAX MAX

21.84,] 2235 .880
.410

o|o|m|»

CASE 306-04
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"ELECTRICAL CHARACTERISTICS (T 4 = 25°C unless otherwise noted.)

[ Characteristic Symbol | Min | Max T Unit ]
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BVcEO Vdc
{Ic = 1.0 mAdc, Ig = 0) BD416 60 -
. B8D418 80 -
BD420 100 -
Collector-Base Breakdown Voltage BVceo Vdc
(Ic = 100uAdc, Ig = 0) BD416 60 -
8D418 80 -
B8D420 100 -
Emitter-Base Breakdown Voltage BVERO 5.0 - ! Vdc
(g = 100 uAdc, Ic = 0)
Collector Cutoff Current Iceo nAdc
(Vcg = 40 Vdc, Ig = 0) BD416 . - 100
(Vcg =60 Vdc, Ig = 0) B8D418 - 100
(Vcg =80 Vdc, Ig = 0) 8D420 = 100
Emitter Cutoff Current EBO - 100 nAdc
(VEg =4.0Vdc, Ic =0)
ON CHARACTERISTICS (1)
DC Current Gain hEE -
(ic = 10 mAdc, V¢g = 1.0 Vdc) 60 -
(Ic = 50 mAdc, Vgg = 1.0 Vdc) 80 300
(Ic = 250 mAdc, Vg = 1.0 Vdc) 60 -
(Ic = 500 mAdc, Vcg = 1.0 Vdc) 25 -
Collector-Emitter Saturation Voltage VCE (sat) Vdc
(Ic = 250 mAdc, Ig = 10 mAdc) - 05
(Ic = 1.0 Adc, Ig = 100 mAdc) - 1(.0
Base-Emitter On Voltage VBE(on) - 1.2 Vdc
(Ic = 250 mAdc, Vg = 5.0 Vdc) :
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr 75 350 MHz
(Ic = 100 mAdc, Vcg = 5.0 Vdc, f = 20 MHz)
Collector-Base Capacitance . Ceb — 18 pF
(VeB = 20 Vdc, Ig = 0, f = 1.0 MHz2) )

(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%

i
VCE.COLLECTOR-EMITTER VOLTAGE (VOLTS)

50 -
T
0 < |
g 100 ps
= = g = A
S’ 10 ﬁ: ~N—
2 08 I dec—]
o de Y Te = 25°C \]'0 m
ES _ 2500 Ik
3 0 Ta =250C ~ N
= o, | 1] N
TN =S == =
= 0.05f - — — — BONDING WIRE LIMIT
8 ~—— — — THERMAL LIMIT, SINGLE PULSE, T( = 259C | 4=
> 002 SECOND BREAKDOWN LIMIT T
= (Applies Below Rated VCEQ) BD416 1~
001 S e s s BD418
0.005 e mmaa) BD420:
10 20 30 50 10 10 20 30 50 70 100

TYPICAL CHARACTERISTICS

FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA

There are two limitations on the power handling ability of a
transistor: average junction temperature and second breakdown.
Safe operating area curves indicate IC-VCE limits of the transistor
that must be observed for reliable operation; i.e., the transistor
must not be subjected to greater dissipation than the curves indicate.

The data of Figure 1 is based on Tj(pk) = 150°C; T is variable
depending on conditions. Second breakdown pulse limits are valid
for duty cycles to 10% provided T j(pk) < 150°C. TJi(pk) may be
calculated from the data in Figure 6. At high case temperatures,
thermal limitations will reduce the power that can be handled to
values less than the limitations imposed by second breakdown.
{See AN-415A).
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TYPICAL CHARACTERISTICS (continued)
FIGURE 2 — DC CURRENT GAIN 4 FIGURE 3 - “ON” VOLTAGE
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