BD 195
BD 197
BD 199

PLASTIC HIGH POWER

SILICON NPN TRANSISTOR
6 AMPERE

. designed for use up to 30 Watt audio amplifiers utilizing POWER TRANSISTOR

complementary or quasi complementary circuits.
NPN SILICON
® DC Current Gain—hFE= 30 (Min) @ Ic= 1.156 Adc
. 30, 45, 60 VOLTS
® BD 195, 197, 199 are complementary with BD 196, 198, 200 65 WATTS

MAXIMUM RATINGS

Rating Symbol Type Value Unit
BD 195 30
Collector-Emitter Voltage VCEO BD 197 45 Vdc
BD 199 60
BD 195 40
Collector-Base Voltage VCBO BD 197 55 Vdc
BD 199 70
Emitter-Base Voltage VEBO 5 Vdc
Collector Current | c 6.0 Adc
Base Cument IB 25 Adc
Total Device Dissipation T,=25°C P 65 Watts HARDWARE AVAILABLE:
Derate above 25°C D 522 mW/°C 1. MICA WASHER—14B 52 600 FO3
2. LOCK WASHER—04A 52 200 F02
Operating and Storage Juncti T Tag | —55 to +150 °C
Temperature Range - s
THERMAL CHARACTERISTICS 12.57
Characteristic Symbol Max Unit w70 12.83 i
Thermal Resistance, Junction to Case [] c 1.92 ° C/W 4.f5 3.51 DA THRU
3.76
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
‘T_ 16.13
Characteristic Symbol Type Min[Max | Unit 267 16.38
Coll -Emitter S ining Voltage* BV * Vde 2.92°
(1 =01 Adc, 15,=0) CEO | Bp 195 |30 |— 1
BD 197 |45 | —
BD 199 [60 |— ! :2_-;;
Collector Cutoff Current | mAdc '
o cBO I
(VCB—40 Vdc, IE 0) BD 195 | — |01 -
(VCB =55 Vdc, Ic=0) 8D 197 [ — (01 25 (3)nlle
(VCB =70 Vdc, IE =0) BD 199 | — |04 1.4 4.22TYP
- 0.81 1.91
Emitter Cutoff Current | mAdc 086 216 3.18
(Vgg = 50 Vde, I = 0) EBO — |10 1 23 "r_EMG
DC current Gain he* T—r
(I.=1AV_ _=2V) FE 30 | — COLLECTOR STYLE 2
(Ig=3AV=2V) 15 [— PIN 1 EMITTER
- HEAT SINK 2 COLLECTOR
Collector-Emitter Saturation Voltage* Vv * Vdc CONTACT AREA 3 BASE
CE(sat) (BOTTOM)
(1o =3 Adc. 15 =03 Adc) — (10
Base-Emitter On Voltage" VBE(on). Vdc When mounting the device, torque not to exceed 0.09 m-kg.
(|c =3 Adc, V,.E =2.0 Vdc) — |16 It lead bending is required, use suitable clamps or other supports
al between transistor case and point of bend
Current-Gain-Bandwidth Product f.,. MHz
(1c=1.0 Adc, V. =10 Vdc, f=1.0 MHz2) 20 |— CASE 90- 05 (2)

Dimensions in millimeters

* Pulse Test: Pulse Width < 300 ps. Duty Cycle S 2.0%.
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BD 195, 197, 199 (continued

FIGURE 1 — ACTIVE-REGION SAFE OPERATING AREA

heg, NORMALIZED DC CURRENT GAIN Vce, COLLECTOR-EMITTER VOLTAGE (VOLTS) Ic. COLLECTOR CURRENT (AMPS)
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BD 196
BD 198
BD 200

~

® DC Current—hFE=30 (Min) @ |

PLASTIC HIGH POWER
SILICON PNP TRANSISTOR

designed for use up to 30 Watt audio amplifiers utilizing
complementary or quasi complementary circuits.

c™ 1 Adc
® BD 196, 198, 200 are complementary with BD 195, 197, 199

MAXIMUM RATINGS

6 AMPERE
POWER TRANSISTOR

PNP SILICON

30, 45, 60 VOLTS
65 WATTS

* Pulse Test: Pulse Width < 300 ps. Duty Cycle < 2.0
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Rating Symbol Type Value Unit
BD 196 30
Collector-Emitter Voltage VCEO BD 198 45 Vdc
BD 200 60
BD 196 40
Collector-Base Voltage VCBO BD 198 55 Vdc
BD 200 70
Emitter-Base Voltage VEBO 5 Vdc
Collector Current 1 c 6.0 Adc
Base Current |B 25 Adc
Total Device Dissipation TC=25°C PD 65 Watts HARDWARE AVAILABLE:
Derate above 25°C 522 mW/°C 1. MICA WASHER—-14B 52 600 FO3
N N 2. LOCK WASHER—04A 52 200 F02
Operating and Storage Junction T, T —55 to +150 °C
J. ‘stg
Temperature Range
THERMAL CHARACTERISTICS 12.57
Characteristic Symbol Max Unit 470 12.83
Thermal Resistance, Junction to Case /] ic 192 ° C/W ? 3.51 DIA THRU
3.76
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Characteristic Symbol Type Min|Max| Unit l :—2%
Collector-Emitter Sustaining Voltage® BVCEO. Vdc %%7-—1 1
(lc=0A1 Adc, 1g=0) BD 196 |30 | — ’
BD 198 |45 | — 1
BD 200 | 60 | — 15.11
Collector Cutoff Current 1 mAdc 16.38
(Vg =40 Vdc, 1= 0) CBO | gp1gs | — |04 |
(V<g =55 Vdc, I_=0) BD 198 | — (01 109 (3) I
(VCB =70 Vdc, I;=0) BD 200 | — |0.1 124 4.22 TYP
Emitter Cutoff Current 1 mAdc 09.81 191 3.18
Vg, = 50 Vdc, | . = 0) EBO — |10 088, ; 3216 343
BE C
DC current Gain h_.* ‘
FE f f
(l~=1A V. _=2V) 30 | — COLLECTOR STYLE 2
(IZ=3AVIi=2V) 15 | — L
Cc CE HEAT SINK PIN 1 EMITTER
Collector-Emitter Saturation Voltage*® VCE(sa!)' Vdc CONTACT AREA g gg;é‘ECTOR
(= 3.0 Adc, 15 =0.3 Adc) — 1.0 (BOTTOM)
Base-Emitter On Voltage* VBE( )' Vdc When mounting the device, torque not to exceed 0.09 m-kg.
on
(g =30 Adc, Vo =2.0 Vde) — |18 If lead bending is required, use suitable clamps or other supports
Current-Gain-Bandwidth Product fT MHz betwoan transistor case and point of bend
(|C=1,0 Adc, VCE=1O Vdc, f=1.0 MHz) 20| — | CASE 90 - 05 (2)

Dimensions in millimeters




BD 196, 198, 200 (continued)

FIGUR‘E‘J 1 — ACTIVE-REGION SAFE OPERATING AREA
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“ BD 205
BD 207 .

PLASTIC HIGH POWER
SILICON NPN TRANSISTOR

10 AMPERE
. . . designed for use in high power audio amplifiers utilizing POWER TRANSISTOR
complementary or quasi complementary circuits.
NPN SILICON
® DC Current Gain—h__= 30 (Min) @ | .= 2.0 Adc X
FE c 45, 60 VOLTS
) , 207 /! ith , 208 .
BD 205, 207 are complementary with BD 206 90 WATTS

APRIL 1970—E-013
MAXIMUM RATINGS

Rating Symbol Type Value Unit
. BD 205 45
Collector-Emitter Voltage VCEO BD 207 60 Vdc
Collector-Base Volt: v BD 205 55 vdc
it CBO | gp 207 70
Emitter-Base Voltage VEBO 5 Vdc
Collector Current Ic 10.0 Adc
Base Current lB 6.0 Adc
Total Device Dissipation T.=256°C Py 90 Watts
Derate above 25°C ' 720 mW/°C
Operating and Storage Junction T 3 T o —55 to +150 °C
Temperature Range . Stg
THERMAL CHARACTERISTICS 124 ’
. -—2-&
Characteristic Symbol Max Unit 48 "
Thermal Resistance, Junction to Case | 0, 1.39 ° C/W 50 325 DIk THRU
35
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) ,
: T 16
Characteristic Symbol Type |[Min(Max|Unit 22 - 167
Coll Emitter Sustaining Voltage* BVigo vdc » mj
(Ic= 0.2 Adc, IB =0) BD 205 {45 | — ‘1
BD 207 |60 | —
49
165
Collector Cutoff Current Icgo mAdc TR Bast
(Vca =56 Vdc, 1.=0) BD 205 | — | 1.0 109 ) 1
= = — |1 Tor
(VCB 70 Vdc, 'E 0) BD 207 0 1.4 2w
on 10
Emitter Cutoff Cument lego mAdc 0% 95 31
(Vo =5.0 Vdc, I.=0) — |20 B
BE C .
DC current Gain h..* ‘ ¥
(lc =2A Vg =2V) FE 30| _ COLLECTOR
(Ic =4A NV =2V) 15 | — mméf%
Coll e Emitter "_ ion Voltage® v_CE(sat). Vdc (BOTTOM)
(Ic =4 Adc, ‘B = 0.4 Adc) — |11
When mounting the device, torque not to exceed 0.09 m-kg.
Base-Emitter On Voltage* VBE ¢ 16 Vdc
(l. = 4 Adc, V. = 2.0 Vdc) (on) — . If 1ead bending is required, use suitable clamps of other supports
C CE betwaen transistor case and point of bend.
Current-Gain-Bandwidth Product [N MHz Al dimensions in millimeters
I.=1.0Adc, V._=10 Vdc, f=1.0 MHz 15—
(e CE ) CASE 90
* Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.




BD205 e BD207

VOLTAGE (VOLTS) ic. COLLECTOR CURRENT (AMP)

r(t), NORMALIZED EFFECTIVE TRANSIENT
THERMAL RESISTANCE

FIGURE 1 — ACTIVE REGION DC
SAFE OPERATING AREA

FIGURE 2 — POWER-TEMPERATURE

DERATING CURVE
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BD 206
BD 208 .

s

PLASTIC HIGH POWER
SILICON PNP TRANSISTOR

® DC Curr‘ent—hFE= 30 (Min) @ I =20 Adc
® BD 206, 208 are complementary with BD 205, 207 -

desngned for use in high power audio amplifiers utilizing
complementary or quasl complementary circuits.

MAXIMUM RATINGS

10 AMPERE
POWER TRANSISTOR

PNP SILICON

45, 60 VOLTS
90 WATTS

APRIL 1970—E-012

® Pulse Test: Pulse Width < 300 ps. Duty Cycle < 2.0% .

Rating Symbol | Type _ Value Unit
L BD 206 ° 45
1 -
Collector- Efmqer Volmget Veeo | 80 208 60 Vdc
Collector-Base Voltage : vcB 0 BD. 206 55 Vdc
: BD 208 70
Emitter-lBase Voltage . ‘ VEBO 5 Vdc
Collector Current IC 10.0 Adc
Base Current IB 6.0 Adc
Total Device Dissipation Tc=25°C PD 90 Watts
Derate above 25°C 720 mW/°C
Operating and Storage Junction T J T st —55 to +150 °C )
Temperature'Range ' -S4
THERMAL GHARACTERIST!CS le— 124 -
£ e
Characteristic Symbol Max Unit 48 132
Thermal Resistance, Junction to Case | : 0 ic 1.39 ° C/W B0 3.95 DIA. THRU
R ; 350
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) .
Characteristic Symbol Type  |Min[Max |Unit ' l ti; ' :6—1
Colk mitter Sustaining Voltage* BV e Vvde N . 1
(1.=0.2 Adc, I_ =0) CE0 | Bp 206 |45 |— LR R
(Ic=02Ade, Ig —
BD 208 |60 [ —
. , N R 49
Colloétor Cutoff Current. Icgo mAdc EMITTER —> gase 165
=855 Vdc, | ‘0) BD 206 |— |1.0
vc =70 Vde, IE=0) BD 208 |— |10 109 (5ol
E Dz
Emitter Cutoff Current 'eBo mAdc % % 31
(VBE = 5.0 Vdc, IC =0) — 120 l § 38
DC current Gain h.* .
(c=2AVe =2V) - . FE 30 [— COuLECToR - |
IZ=8AV _ =2V 416 | —
e TS e v A
! -Emitter Voltage*® * c
: t
(Ic=4 Adc, Iy = 0.4 Adc) CE(sat) — |14 } - (BoTioN)
Base-Emitter On Voltage" - vBE(on)’ Vdc When mounting the device, torque not o exceed 0.09 m-kg.
(e =4 Adc, Vep = 2.0 Vdc) — |16 1f lead bending is required, use suitable clamps or other supports
between transistor case and point of bend. 3
.Cunem Gain-Bandwidth Product [ MHz Al dimensions in milliméters
(I =1.0 Adc, VCE¢10Vdc f=10MHz) 115 |— |

CASE 90




BD206 e BD208

VOLTAGE (VOLTS) Ic, COLLECTOR CURRENT (AMP)

r(t), NORMALIZED EFFECTIVE TRANSIENT
THERMAL RESISTANCE
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FIGURE 1 — ACTIVE REGION DC
SAFE OPERATING AREA

FIGURE 2 — POWER-TEMPERATURE

DERATING CURVE
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BD311

PNP

BD312

into 4 ohm load.

® High DC Current Gain

fr=40MHz@Ic=05A

® Excellent Safe Operating Area

COMPLEMENTARY SILICON
HIGH-POWER TRANSISTORS

® High Current Gain — Bandwidth Product — Typical

... designed for high quality amplifiers operating up to 60 Watts

10 AMPERE
COMPLEMENTARY SILICON
POWER TRANSISTORS

60 VOLTS
115 WATTS

MAXIMUM RATINGS

Tc, TEMPERATURE (°C)

Rating Symbol BD311/312 Unit
Collector-Emitter Voltage Veeo 60 Vde
Collector-Base Voltage Vce 60 Véc
Emitter-Base Voltage VEB 5.0 Vdc
Collector Current — Continuous ic 10 Adc
Peak 20
Base Current Ig 4.0 Adc
Total Device Dissipation ® To=25°C Pp 115 Watts
Derate above 25 °C 0.658 wrce
Operating and Storage Junction Ty T“g °C
Temperature Range -65 to +200
THERMAL CHARACTERISTICS
Characteristic Symbol Max. Unit.
Thermai Resistance, Junction to Case AT 1.52 °C/W
FIGURE 1 — POWER DERATING
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BD311/B8D312

ELECTIRCAL CHARACTERISTICS* (T = 25 °C unless otherwise noted)

-

L Characteristic Symbol l Min, Max. l Unit.

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage' VCEO(sus) Vde
(Ic = 200 mAdc, Ig = 0) 60 :
Collector-Base Cutoff Current icso mAdc
(Ve = Rated Vg, Ig = 0) 1.0

Emitter-Base Cutoff Current IeBO mAdc
(Vgg = 7.0 Vde, ic = 0) 1.0

ON CHARACTERISTICS'

DC Current Gain HEE -
(Ic = 5.0 Vde, Vg = 4.0 Vdc) 25
(ic =10 Adc, VcEg = 4.0 Vdc) 5

Collector-Emitter Saturation Voltage VCE(sat) Vdc
{Ic = 5.0 Adc, Ig = 0.5 Adc) 1.0
Base-Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 5.0 Adc, Ig = 0.5 Adc) 1.8
Base-Emitter On Voltage VBE(on) Vdc
(Ic = 6.0 Adc, Vg = 4.0 Vdc) 1.5

DYNAMIC CHARACTERISTICS!

Current-Gain — Bandwidth Product? fr MHz
(Ic= 0.5 Adc, VGE = 10 Vdc, fregt = 1.0 MH2) 4.0

SECOND BREAKDOWN

Second Breakdown Collector Current Is/B Adc
(Vce =39 Vdc, t = 0.5 sec.) 295
(Vce = 50 Vdc, t = 0.5 sec.) 0.60

' Pulse test: Pulse width < 300 us, Duty Cycle > 2%
? 17 = ihfel. frest

)
FIGURE 2 — ACTIVE REGION SAFE OPERATING AREA
20 — — — There are two limitations on the power handlmg abulny of a
L — < ~No.rms HH transistor: average j and

n NG ~40.5 ms Safe operatmg area curves mdncan IF — Vce limits of the
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7o 1.0 ms 1] curves indicate.
5.0 - e N } d breakd pulse limits are valid for duty cycles to 10%.
30 = 5.0msl ||

At high Lase temperatures, thermal limitation may reduce the
20 )\dc power that can be handled to values less than the limitations

—————— Second breakdown limited imposed by second breakdown.
‘e = = Bonding wire limited
1.0 | . — =~ Thermal limitation @ Tc= 25°C
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3-37




BD311/BD312

PNP DEVICE NPN DEVICE
BD312 BD311

FIGURE 3 — DC CURRENT GAIN
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NPN

BD313
BD314

COMPLEMENTARY SILICON
HIGH-POWER TRANSISTORS

... designed for high quality amplifiers operating up to 60 Watts

into 8 ohm load.

® High DC Current Gain

® Excellent Safe Operating Area

® High Current Gain — Bandwidth Product — Typical
fr=40MHz@Ic=05A

10 AMPERE
COMPLEMENTARY SILICON
POWER TRANSISTORS

80 VOLTS
150 WATTS

MAXIMUM RATINGS

/A0

G2

Rating Symbol BD313/314 Unit
Collector-Emitter Voltage VCEo 80 Vdc
Collector-Base Voltage Ves 80 Vde
Emitter-Base Voltage Ve 5.0 Vdc
Collector Current — Continuous Ic 10 Adc
Peak 20
Base Current I} 4.0 Adc
Total Device Dissipation @ Tg = 25°C Pp 150 Watts
Derate above 25°C 0.857 W/ee
Operating and Storage Junction Ty Tstg °C
Temperature Range -65 to +200
THERMAL CHARACTERISTICS
Characteristic Symbol Max. Unit.
Thermal Resistance, Junction to Case AT 1.17 °C/IW
FIGURE 1 — POWER DERATING
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Dimensions in millimeters
Collector connected to case

CASE 11
TO-3




8D313/BD314

-

ELECTIRCAL CHARACTERISTICS* (T = 25 °C unless otherwise noted)

I Characteristic Symbol I Min, I Max l Unit,
OFF CHARACTERISTICS
Coll Emi ining Voltage' VCEO(sus) Vde
{Ic = 200 mAdc, Ig = 0) 80
Collector-Base Cutoff Current Icso mAdc
(Vg = Reted Vg, I = 0) 1.0
Emitter-Base Cutoff Current 1EBO mAdc
(Vgg =7.0 Vdc, Ic = 0) 1.0
ON CHARACTERISTICS'
DC Current Gain Hfg -
(Ig = 4.0 Adc, VcEg = 4.0 Vdc) 25
(Ic = 10 Ade, Vcg = 4.0 Vde) 5
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic = 5.0 Adc, Ig = 0.5 Adc) 1.0
Base-Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 5.0 Adc, Ig = 0.5 Adc) 1.8
Base-Emitter On Voltage VBE(on) Vdc
(ic = 5.0 Ade, Vg = 4.0 Vdc) 1.5
DYNAMIC CHARACTERISTICS'
Current-Gain — Bandwidth Product? fr MHz
(1¢ = 0.5 Adc, VCE = 10 Vdc, fresy = 1.0 MHz) 4.0
SECOND BREAKDOWN
S d Breakdown Coll Current Is/B Adc
(VcEg = 30 Vdc, t = 0.5 sec.) 5
(Vcg= 50 Vdc, t = 0.e sec.) 1.5

! Pulse test: Pulse width < 300 us, Duty Cycle >2%
* f1 = Ihel. frest

FIGURE 2 — ACTJVE REGION SAFE OPERATING AREA

Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS)

20 N T
PN Mae Ry s N~ ‘\ \ﬂ.l ms
@ 10 p=—t— < g . v
g 70 S s K05 ms ]
= <
< 5.0 <
=
g 30 N\
§ 20 [— \ - \'li.(l ms
« ————  Second breakdown limited c 1
2 wl|l—— Bonding wire limited 5.0 ms
Q "V |-====- Thermallimitation@Tc= 25°C e
5 07 {singl2 pulse)
3 \
S 05
2

0.3 \

0.2

5.0 70 10 20 30 50 70 100

There are two limitations on the power handling ability of a
transistor: average junction temperature and second breakdown.
Safe operating area curves indicate Ic — VCEg 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.

Second breakdown pulse limits are valid for duty cycles to 10%.

At high case temperatures, thermal limitation may reduce the
power that can be handled to values less than the limitations
imposed by second breakdown.




BD313/BD314

PNP DEVICE NPN DEVICE
BD314 BD313

FIGURE 3 — DC CURRENT GAIN
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30318

-+ '@ High DC Current Gain

fr = 20 MHz @ Ic =

@ Excellent Safe Operatmg Area

¥

COMPLEMENTARY SILICON
HIGH-POWER TRANSISTORS

K . designed for high quality amplifiers operating up to 100 Watts into
. 4 ohm load with BD315, BD316 and into 8 ohm load with 80317

4 @ High Current Gain — Bandwudth Product — Typical
10 A

16 AMPERE
COMPLEMENTARY SILICON
POWER TRANSISTORS

80-100 VOLTS
200 WATTS

/
MAXIMUM RATINGS
. BD317 .
Rating symbol | 20318 | B3t Unit
. Collector-Emitter Voltage VCEO 80 100 Vdc
Collector-Base Voltage vcs 80 100 Vdc
Emitter-Base Voltage VEs 7.0 Vdc
Collector Current — Continuous Ic 16 Adc ' ¢
Peak 20
Base Current — Continuous 8 5.0 Adc .
Total Device DISSlpa"O" @Tc= 25°C Pp 200 Watts *f
Derate above 25°C * N 1.14 w/ec . | B K
Operating and Storage Junction Ty, T“g -65 to +200 oc ' SEA,ILI:‘\E‘E —‘—L )
Temperature Range F
pe § —]
THERMAL CHARACTERISTICS .
Characteristic Symbol Max Unit DA 0 }/;x
- - 0
Th;er»mal Resistance, Junction to Case 0yc 0.875 'C/W A~ i‘i .
\ H o S
' T\
! \L,
STYLE 1
. FIGURE 1 -.POWEH DERATING PIN 1. BASE
200 T 2. EMITTER NOTE:
\ : CASE: COLLECTOR 1. DIM “Q" IS DIA
@ ’ RN
E N
< 150 = \
Z2 N MILLIMETERS] _INCHES
s OIM ["MIN_| MAX | MIN | MAX |
5 N
< NG A 3937 | - | 1550
H 100 Y ' 8 2108 0.830
4 \ * C 635 | 762 | 0.250] 0300
b D |099 | 1.09 | 0.039] 0.043
g E 343 | - 10135
2 w0 F_[2990 {3040 | 1177 | 1197
:; G_[1067_[11.18 | 0.420
L& W [533 | 559 | 0.210] 0220
- i 17.15 | 0.655] 0.675
K_[11.18__[12.19 | 0.440 | 0480
0 84 | 409 [ 0151 0.161
0 20 40 60 80 100 120 140 160 180 200 R 2661 | - 1050
. Tc. TEMPERATURE (°C) - > Collector connected to'case
CASE 11 (TO-3)




BD315 ¢ BD316 « BD317 e BD318 * -

* ELECTRICAL CHARACTERISTICS (Te =‘25°C'unless otherwise noted) ’
Characteristic Symbol Min . Max Unit
OFF CHARACTERISTICS
< -
| Coli Emitter S ining Voltage (1) f . Veeo tsun Vdc
(Ic = 200 mAdc, Iy =0) . BD31S, BD316 80 et
BD317, BD318 100 -
Collector-Base Cutoff Current leso ) ’ mAdc
(Ves = Rated Vi, le = 0) -— 10
Emitter-Base Cutoff Current leso mAdc
(Vee = 7.0 Vdc; Ic = 0) - : 1.0
ON' CHARACTERISTICS (1)
DC Current Gain hee -
lc = 5.0 Adc, V¢e = 4.0 Vdc BD317, BD318 25
lc = 8.0 Adc, V¢e = 4.0 Vdc BD315, BD316 25
Ic = 10 Adc, Vg = 4.0 Vdc . All Types 15
Collector-Emitter Saturation Voltage VCE tsan vdc
Ic = 8.0 Adc, I, = 0.8 Adc : - 1.0
Base-Emitter Saturation Voltage VBE (san no Vdc
lc = 8.0 Adc, ls = 0.8 Adc - 18
Base-Emitter On Voltage ' VoE (om Vde
(Ic = 8.0 Adc, Ve = 2.0 Vdc) - 1.5
DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product (2 fr . MHz
(lc = 1.0 Adc, V¢ =.20 Vdc, t,,,, =058 MHz) 1.0 -

(-!) Pulse Test: Pulse Widli\ < 300 s, Duty Cygle > 2.0%.
@t = Ihlol ® fom. k

FIGURE 2 — ACTIVE REGION .SAFE OPERATING AREA

20
[N 1.0 md) -
10 5.0 ms
“
10 de
5.0 AN >
T, = 2000C \

30 | e SECOND BREAKDOWN LIMITE \
20 f— ==-—-BONDING WIRE LiiTED |
== ==THERMALLY LIMITED®@T( - 260¢

1c. COLLECTOR CURRENT (AMP)

10 (!unvss APPLY BELOW
0.7 RATED Vcgg X
0S5 - .
0.3 BD 315, 318
02 BD 317, 318
20 30 50 70 10 ;20 30 S0 70 100

- VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)

There are two limitations on the power handling ability of a
transistor: average junction temperature and second break-
down. Safe operating area curves indicate Ic — Vg 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. v '

The data of Figure 2 is based on Tipn = 200°C; Tc is
variable depending on conditions. S d break puise
limits are valid for duty cycles to 10% provided Tipn <200:C. .
At high case temperatures, thermal limitations will reduce the
power that can be handled to values less than ‘the limitations
imposed by d break . (See AN-415). '
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hFE, OC CURRENT GAIN

V. VOLTAGE (VOLTS)

'BD315 « BD316 ¢ BD317 ¢ BD318

PNP DEVICES NPN DEVICES
BD316 and BD318 BD315 and BD317

FIGURE 3 — DC CURRENT GAIN
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BC 347
BC 348
BC 349

applications.

® High Breakdown Voltage—

©® Low Output Capacitance—

cob = 4.0 pF (Max) @ V., = 10 Vdc

cs

® One-Piece, Injection-Molded Unibloct Package

NPN SILICON ANNULAR* TRANSISTORS

BVCEO = 20, 30, 45 Vdc (Min) @ 'C = 1.0 mAdc
® Low Collector-Emitter Saturation Voltage—
VCE(sat) = 0.25 Vdc (Max) @ Ic =10 mAdc

® Complementary to PNP BC 350, BC 351, BC 352

. designed for general-purpose use in audio, radio, and television

NPN SILICON
AMPLIFIER
TRANSISTORS

MAXIMUM RATINGS

Rating Symbol Type Value Unit
BC 347 45
Collector-Emitter Voltage VCEO BC 348 30 Vdc
BC 349 20
Emitter-Base Voltage vEB 5.0 Vdc
Coll Current - Conti 'C 100 mAdc
Total Device Dissipation @ T A= 25°C PD 350 mW
Derate above 25°C 2.81 mW/°C
Operating and Storage Junction TJ, Ts‘ —55 to +135 °C
Temperature range 9
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermlal Resistance, Junction to ] A 357 °c/w
Ambient
‘A lar Semi P by inc.
tTrademark of Motorola Inc. e

4-25
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BC 347, 348, 349 (continued)

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)

Characteristic Symbol Type Min, Max. Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BVCEO BC347 45 Vdc
(IC = 1.0 mAdc, IB =0) BC348 30 —
BC349 20
Collector-Base Breakdown Voltage BVCBO BC347 50 — Vdc
(IC = 100 pAdc, IE =0) BC348 40
BC349 30
Emitter-Base Breakdown Voltage BVEBO 5 — Vdc
(IE = 100 pAdc, IC = 0)
Collector Cutoff Current 1 CBO — 100 nAdc
(VCB = 20 Vdc, IE = 0)
ON CHARACTERISTICS
DC Current Gain h —_—
_ _ FE 40 450
(IC = 2.0 mAdc, VCE = 5 Vdc)
Collector-Emitter Saturation Voltage VCE 9 — 0.25 Vde
(I = 10 mAde, I = 1.0 mAdo) (sa
DYNAMIC CHARACTERISTICS
Current-Gain-Bandwidth Product fT 125 MHz
(I = 5.0 mAdc, Vo = 10 Vdc, { = 100MHz)
Output Capacitance Cob 4.0 pF
(Vo =10 Vde, I =0, f = 100 kHz)

FIGURE 1 — SIMPLIFIED AC EQUIVALENT CIRCUIT (Common Emitter)

BASE b
O—AA

Cch

COLLECTOR
< O

IC
LY

‘: (hfe+ 1) re

Note:

Data is presented in terms of the equivalent circuit shown
in Figure 1. Values for its components may be found or calculated

as follows:

rp’ — See Figure 8

Ccb = Cop — 0.2 pF (See Figure 6)

re =26 mV/Ig m = 1/re
gc = (hge +1) hgp, (See Figures 2 & 7)
c°_21rftr, Co=0.2pF

Low frequency h parameters may be found from:
hie = rp '+ (hfe +1) re
hge = See Figure 2
hre = Negligible
hoe = (hfe + 1) hop

égmvbb 1ge ~~Co

FIGURE 2 — SMALL SIGNAL CURRENT GAIN
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BC 347, 348, 349 (continued)

hfg, NORMALIZED DC CURRENT GAIN

17, CURRENT-GAIN-BANDWIDTH PRODUCT (MHz)

hgb, OUTPUT ADMITTANCE (umhos)

FIGURE 3 — NORMALIZED QC CURRENT GAIN

FIGURE 4 — “SATURATION"” AND “ON’" VOLTAGES
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BC 347, 348, 349 (continued)

BC 347, BC 348, BC 349
can be supplied in 4 different hFE ranges as follows

Characteristic Symbol Type Min Max Unit

DC Current Gain hFE BC347
(IC = 2mA, VCE =5V) BC348 40 450 —
BC349

BC347L
BC348L 40 120 —
BC349L

BC347A
BC348A 110 220 —
BC349A

BC347B
BC348B 200 450 —
BC349B

4-28



BC 350
BC 351
BC 352

applications.

Vee(sat)

® High Breakdown Voltage —

BVCEO = 20, 30, 45 Vdc (Min) @ 'C = 1.0 mAdc
® Low Collector-Emitter Saturation Voltage—
= 0.25 Vdc (Max) @ 'C =10 mAdc
® Low Output Capacitance—

cob = 4.0 pF (Max) @ VCB =10 Vdc
® Complementary to NPN BC 347, BC 348, BC 349

PNP SILICON ANNULAR* TRANSISTORS

® One-Piece, Injection-Molded Unibloct Package

- . . designed for general purpose use in audio, radio, and television

PNP SILICON
AMPLIFIER
TRANSISTORS

MAXIMUM RATINGS
{

m

Ambient

Rating Symbol Type Value Unit
BC 350 45
Collector-Emitter Voltage VCEO BC 351 30 Vdc
| BC 352 20
!
Emitter-Base Voltage VEB 50 Vdc
Collector Current - Continuous 'C 100 mAdc
Total Device Dissipation e T A 25°C P 350 mwW
Derate above 25°C 2.81 mwW/°C
Operating and Storage Junction T,.T —55 to +150 ‘C
Temperature Range J s J
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Therma! Resistance, Junction to 0 A 357 oc/w

®Annular Semiconductors Patented by Motorola lnc.
-

TTrademark of Motorola Inc. —

4-29
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BC 350, 351, 352 (continued)

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)

Characteristic Symbol Type Min. Max. Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BVCEO BC350 45 Vdc
(IC = 1.0 mAdc, IB =0) BC351 30
BC352 20 —
Collector-Base Breakdown Voltage BV po BC350 50
(IC = 100 pAdc, I = 0) BC351 40 —_ Vdc
E BC352 30
Emitter-Base Breakdown Voltage BVEBO 5 Vdc
(IE = 100 pAdc, IC =0)
Co(l‘l/ector=C;(t)og (IZurr=en3) ICBO _ 100 nAdc
CB *E
ON CHARACTERISTICS
DC Current Gain hFE —
(IC = 2.0 mAdc, VCE = 5 Vdc 40 450
Collector-Emitter Saturation Voltage VCE(s 9 — 0.25 Vdc
(I. = 10 mAdc, I, = 1.0 mAdc) 2
C B
DYNAMIC CHARACTERISTICS
Current-Gain-Bandwidth Product fT 125 - MHz
(Ig=5.0 mAde, Vi = 10 Vdc, { =100 MHz)
Output Capacitance Cob - 4.0 pF
(Vg =10 Vde, I =0, { = 100 kHz)
FIGURE 1 — SIMPLIFIED AC EQUIVALENT CIRCUIT (Common Emitter)
BASE fb Ceb COLLECTOR
O—AA~— } {6 0
CeZR  vbo Sihte*Thre

Note:

Data is presented in terms of the equivalent circuit shown in
Figure 1. Values for its components may be found or calculated

as follows:
rp — See Figure 8 Cep = Cop — 0.2 pF (See Figure 6)
re =26 mV/Ig gm = 1/rg
8¢ = (hgg + 1) hoyp, (See Figures 2 & 7)
Co = 2ntrrs Co=0.2pF

Low frequency h parameters may be found from:

hig =y + (hge +1) rg
hfe = See Figure 2
hye = Negligible
hoe = (hfg + 1) hop
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BC 350, 351, 352 (continued)

FIGURE 3 — NORMALIZED DC CURRENT GAIN FIGURE 4 — “SATURATION” AND “ON" VOLTAGES
.
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BC 350, 351, 352 (continued)

BC 350, BC 351, BC 352
can be supplied in 4 different hFE ranges as follows

Characteristic Symbol Type Min Max

DC Current Gain hFE BC350
(IC = 2mA, VCE =5V) BC351 40 450

BC352

BC350L
BC351L 40 120
BC352L

BC350A
BC351A 110 220
BC352A

BC350B
BC351B 200 450
BC352B

4-32



WNFIN PNP

BD361 BD362
BD361A BD362A

PLANAR SILICON MEDIUM-POWER TRANSISTORS

. . designed for low power, high-gain audio amplifier, and low
current high speed switching applications.

® Ppof 15W with Tgc = 25°C
FT minimum 50 MHz

® High DC Current Gain
Ic = 500 mAdc, hpg = 80-320

® Very low Collector-Emitter Saturation Voltage
VCE(sat) = 0.2 Vdc (Typ), ic=1Adc

4 AMPERES

POWER TRANSISTOR
COMPLEMENTARY SILICON

20 VOLTS
16 WATTS

MAXIMUM RATINGS

BD361 BD361A
Rating Symbol BD362 BD362A Unit
Collector-Emitter Voitage VcEO 20 20 Vdc
Collector-Base Voltage . VcBo 32 32 Vde
Emitter-Base Voltage . VeBO 8 Vde
Collector Current Ic 4.0 Adc
Base Current : Ig 1.0 Adc
Total Power Dissipation @ T¢ = 256°C Pp 15 Watts
Derate above 25°C 120 w/°c
Operating and Storage Junction Ty Tsg -65 to +200 °c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RoJc :8.356 o°c/w

2.41
B | Ryn
15.36
STYLE 1 I |

PIN 1 EMITTER I ! -
2. COLLECTOR |
3 BASE - L- 2.36 T.P.
. l 0.63
0.89
0,
5%3 114 . 241

HEAT SINK
CONTACT AREA
(BOTTOM)

When mounting the device. torque nof to exceed 0.07 m-kg
If lead bending 13 required, use suitable clamps of other supparts
between transistor case and pornt of bend

Al imensions i millimelers

CASE 77-04




I'NPN o BD361, BD361A : : :

PNP e BD362, BD362A

« ELECTRICAL CHARACTERISTICS (Tc = 25°C unless othervise noted)
Characteristic Symbol Min. Max. Unit
. Collector-Emitter Sustaining Voltage
(lc = 50 mAdc, Iy = 0) . Veeo (sus) 20 - vdc
Collector Cutoff Current : '
(Ves = 32V, I = 0) leso -_ 0.2 uAdc
(Ves = 32V, Ig =0, T, = 150° C) - 10 mAdc
Emitter Cutoff Current ' :
(Vo = 8V,Ic=0) leso - 0.1 mAdc
DC Current Gain : n o
re - -
(lc = 50mA Ve = 1V)° ALLTYPES 40 300
(lc = 500mA Vg = 1V)* ALLTYPES. 80 320
(le = 20A Ve = 1V)* BD361,BD362 25 —_
. (lc = 20A Vee = 1V)" BD361A, BD362A 50 bt
— ' .
Collector-Emitter Saturation Voitage ' )
(lc = 1.0A, Iy = 20mA)* Ve (sar) — i 0.6 ! vde
. 1 ]
h i
Base-Emitter On Voltage ; i N
(le =20A Vee=1V)* Vaecon) -_— R 1 Vdc
‘Current-Gain bandwidth product \
(1c=0.1A, Vcg 10V, f = 1MHz) ‘ fr 50 MHz
* Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%
FIGURE 1 — SWITCHING TIME TEST CIRCUIT FIGURE 2 — TURN-ON TIME
300 q - T
0 vee=30V _|
s 2! q ic/ig=10 _|
‘.__I N . Ty=260C
mv SCOPE 100 N
0‘— 70 =4 \\\‘
Z 50 P <
-0V = —
] L. L e
= N =1
< 2 N =
tr, <10 ns — . L | tg @ VBE(off) = 5.0 V. ~
DUTY CYCLE = 1.0% - T8V - RN N
Rg and Rg VARIED TO OBTAIN DESIRED CURRENT LEVELS = —— 80361 (NPN)
70 ——— 502 (PNP) =
Dy MUST BE FAST RECOVERY TYPE, eg: 5.0 i i i i i i i i ; ﬁ
MBDS300 USED ABOVE Ig ~100 mA P ]
: MSDG100 USED BELOW g ~100 mA 005 007 01 02 03 08 07 10 20 30 50
FOR PNP TEST CIRCUIT, REVERSE ALL POLARITIES Ic, COLLECTOR CURRENT (AMP)




NPN e BD361, BD361A
PNP e BD362, BD362A

r{t), TRANSIENT THERMAL RESISTANCE
(NORMALIZED)

Ic, COLLECTOR CURRENT (AMP)

t, TIME (ns)

FIGURE 3 — THERMAL RESPONSE *

- 5
1.0 T T T T o s
T - T 1
07 ——tn-0s 1 : -
5
03 0.2 -
02 0.1 3 ‘ —— 8ucit) =r(t) 6yc
0.05 o Pok) —— 6y = 8.340C/W Max
0.1 .
0.07
005 x ——I 3] "'—-2 TTREAD TIME Aty H
¢ ||
0.017 : Y
0.03 \‘u (SINGLE PULSE) DUTY CYCLE, D = ty/t2 —4 Tilpk) = TC = P(pk) Ouclt) ||
0.02 0
0.01
0.02 0.05 0.1 0.2 05 1.0 20 5.0 10 20 50 100 200
t, TIME (ms)
FIGURE 4 — ACTIVE REGION SAFE OPERATING AREA
0 — <17 100 us ]
10 < ! 500 s e
5.0 ~ 1.0ms

) LN b B S o . -

N <L S Py There are two limitations on the pgwer handling ability of a
30 o~ H transistor: average junction temperature and second breakdown.
20 b H~ Safe operating area curves indicate Ic-Vcg limits of the transistor

Ty= ! ‘ T 4 that must be observed for reliable operation; i.e., the transistor
ok —J 0 ':“ 1500¢ \ must not be subj d to greater di ion than the curves indicate.

“E BONDINGWIRE LIMITED . X The data of Figure 4 is based on T j(pk) = 150°C; T is variable
0.7f= == === THERMALLY LIMITED @ T = 250¢ T\, ) ! p - C "

[ (SINGLE PULSE) depending on conditions. Second breakdown pulse limits are valid
05— SECOND BREAKDOWN LIMITED AN for duty cycles to 10% provided T (oK) < 150°C. T j(pk) may be
03 CURVES APPLY BELOW N calculated from the data in Figure At high case temperatures,

: RATED V(EQ thermal limitations will reduce the power that can be handled to

0.2 values less than the limitations imposed by second breakdown.

. , , (See AN-415)
0.1 :
1.0 20 30 50 10 10 20 30 -
VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 5 — TURN-OFF TIME FIGURE 6 — CAPACITANCE

1000 — T — 200

700 — vee=30v ey

Ic/ig=10 Ty=250C 44—

500 <k - 181 = Iz%c n [~ 4~ g
PN 3 Ty= 1 SN

) NN I~ NI = 100 <Cib I =

CINSE N == =<

NN ~ ~ =} ~N ~F
0 \\\‘ \\\ N E 70 + Sy
70 + Ff e < ™ I
1 g %0 - ~]
5 | N S S Cob
30} = === BD361(NPN) ‘ = - it ~J
e BD362 (PNP) — . o= = BD361 (NPN) ~o

20 e e BD362 (PNP) ~

10 § 20 I :

0.05 0.07 0.1 02 03 05 07 10 20 30 5.0 04 06 1.0 20 40 6.0 10 20 40

Ic. COLLECTOR CURRENT (AMP)

\

VR, REVERSE VOLTAGE (VOLTS)




NPN e BD361, BD361A
PNP e BD362, BD362A

NPN . PNP
BD361, BD361A BD362, BD362A
FIGURE 7 — DC CURRENT GAIN
v -
400 4
Ty=1500C 00 1
| S I
250¢ NS T, = 1500C
- 200 —~—g 4 200 3
E TN z | N
b NN ] 250¢ S
= -550C N\ = N
z I I \ z ~
2 10 3 ] e 100 = N
5z w NN 2. 8 -550C SIS
S s QNN S e ? =
") NN = I I SR
#
£ ol VCE=10V N T, £ 0 ——— VgE=10V N \\\
———V(E=20V ——— VgE=20V
It 1 CEI } L1l JCEI { \ ‘N\
o] \ S]] Ny
0.05 0.07 0.1 02 03 05 07 10 20 30 50 005007 01 - 02 03 05 07 10 20 30 50
Ic, COLLECTOR CURRENT (AMP} Ic. COLLECTOR CURRENT (AMP)
FIGURE 8 — “ON" VOLTAGE
20 T 20
- 1= 250C - Ty =250C
16 16
—_ o~ V.
“ 7 3 7
§ 12 / § 12 //
E w // /4
" o
= N VBE(sat) @ Ig/Ig = 10 e -— / = VBE(sat) @ Ic/Ig = 10 |1
= o8 : 4 3 08111
- Y. s 1
> TIVBE@VCE=1.0V 7 > 1 VBE “VCE='~0\{
AT e TR
04 0.4 ! o
1~ VeE(sat) @ Ic/iB = 10 — VeE(sat)@ Ig/1g = 10
E(sat = - y .
o111 | ol 111 | [
0.05 007 0.1 0z 03 05 07 10 20 30 50 0.05 007 0.1 02 03 05 07 10 20 30 50
I COLLECTOR CURRENT (AMP) Ic, COLLECTOR CURRENT (AMP)
FIGURE 9 — TEMPERATURE COEFFICIENTS
+2.5 +2.5
5 ITIT T T T1 ~ TTTT
6; +2.0}— "APPLIES FOR I¢/ig < hFE/3 c.g +2.0f—1 "APPLIES FOR Ic/Ig <hFg/3
& >
AL - £ 15 250C 1o 1500C
T +1.0 / E +1.0
Z .05 Ve S s . ]
& [ | ovetor Ve 250 101505 | | & 0V for VCE(sat) e — P
s 0 T g ¢ -650C to 250C
€ o5 -650C to 250¢ 2 05 Lo,
g ™~ 1 1 2 259C to 1500C
& -0 —H < -0 H
& 250C tg-1500C i 6yg for VBE =T -55°C to 250C
= .15 < 5
g 2 Oyp for VB I /.5:;,0(; 10250C I} 20 L]ttt
> -2 s -20
Y I IH l l I ® 5
0.05 007 0.1 02 03 05 07 10 20 30 50 0.05 0.07 0.1 02 03 05 07 10 20 30 50
I, COLLECTOR CURRENT (AMP) I, COLLECTOR CURRENT (AMP)




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

COMPLEMENTARY SILICON HIGH-POWER TRANSISTORS

... designed for high quality amplifiers operating up to 100 Watts
into 4 ohm load in regular omplementary operation or up to several 20 AMPERES

hundred watts in 4 or 8 ohms in series connected mode COMPLEMENTARY SILICON

. ‘ POWER TRANSISTORS
® High DC Current Gain hfE min. =20« Ic=10 A

® Excellent Safe Operating Area

® High Current Gain — Bandwidth Product: :&i&;‘;‘s’ous
fr=40MHz@Ic=10A

® Low Collector-Emitter Saturation Voltage:
VCE sat = 1 Vdc (max.) @ 10 A

MAXIMUM RATINGS

. BD364]BD366 |BD368 )
Rating Symbol | gh365|8D367 [BD3ER | U™

Collector-Emitter Voltage VCceo 50 60 80 Vdc

Collector-Base Voltage Vee 50 60 80 Vdc

Emitter-Base Voltage VeB 5.0 Vdc

Collector Current — Continuous . I 20 Ade

Peak ¢ 30
Base Current — Continuous Ig 7.5 Adc
Total Device Dissipation ¢’ T = 25°C P 200 Watts .
Derate above 25°C D 1.14 w/°C € /=ll< 0
. SEATING —_L
o - is f - PLANE
perating and Storage Junction Ty, Tag —65 to 4200 °c ) f—r F -

Temperature Range

0iA Q /
THERMAL CHARACTERISTICS VL B

Characteristic Symbol Max Unit o W Y

I
Thermal Resistance, Junction to Case 6ic 0.875 °cw ——mee

STYLE
PIN 1. BASE
FIGURE 1 - POWER DERATING 2.€MITTER NOTE
200 CASE: COLLECTOR 1. DIM Q" IS DIA

N

fe———

/

\ : — [MILLIMETERS] __ INCHES
MIN

| OIM MAX_| MIN | MAX

635 | 7.62 | 0.250 ] 0.300]
093 | 1.09 | 0.039 ] 0.043

F 12090 T3040 [ 1077 [
1067 1118 | 0420 | 0440
533 | 559 [0210] 0220
1664 | 1715 | 0655 0675
1118 [1219 | 0440|0480
384 [ 409 1 0151 0161

2667 [ 1050]

AN

n
>

o
=

Pp. POWER DISSIPATION (W)
g

za!xl-—:nﬂl‘ olojm(»
Ia

Cotlector connected to case

0 20 40 60 80 100 120 140 160 180 200
Tc, TEMPERATURE (°C) . . CASE 11 (TO-3)




. BD366, BD368 (NPN) o BD36S, BD367, BD369 (PNP) -

;EELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

: l ) Characteristic - Symbol I Min ] Max I Unit |
< ;
: OFF CHARACTERISTICS
9. Collector-Emitter Sustaining Voltage (1)  BD364, BD365 50
4 (Ic = 200 mAdc, Ig = 0) B8D366, BD367 VcEeQ (sus) 60 Vdc
: BD368, BD369 80
4 Colle‘ctor-Base Cutoff Current . , _ 10 mAd
(Vcp = Rated Vg, Ig = 0) ) ¢8O : °
. Emitter-Base Cutoff Current
1 (vge=50vdeic=0l 'eBo - 10 mAde
¢ ON CHARACTERISTIC (1)
DC Current Gain
+ . lc=5.0Adc, Vcg = 4.0 Vde HEE 25
* g =8.0 Adc, Vcg = 4.0 Vdc } All types 25 -
Ic = 10 Adc, Vcg = 4.0 Vdc 20
. Collector-Emitter Saturation Voltage VCE (sat) - 1.0 Vdc
3 Ic =10 Adc, Ig = 1 Adc
; Base-Emitter Saturation Voltage
' 1c=10Adc, Ig = 1 Ade VB (sat 8 Vae
- - Base-Emitter On Voltage )
{1 = 10 Adc, Vg = 2.0 Vdc) Ve (on) 8 Vde
-+ DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product (2)
f a, -
{ic = 1.0 Adc, VCE = 1 Vdc, free = 1 MHz) T 0 MHz
§ (1) Pulse Test: Pulse Width <300 s, Duty Cycle <2.0%.
(2) f1 = |hel o freq.
FIGURE 2 — THERMAL RESPONSE
10 T o Np— - -
FH 4 = — 1 H
2 N D =05 1 8yc(t) = r(t) )¢ 1
z 05 04 = 0.8750C/W Max ]
wa M 1 D CURVES APPLY FOR POWER _|
=N 0. B T PULSE TRAIN SHOWN
§i 02 DUTY CYCLE, D = 13/t ——:5“0 T":E A;n osct)
= .1 -f— —— F——TJ(pk) - TC = P(pk) Ouc(t
« —_—
i % Plpk)
= == F |
2008 ]
b 01— " _l
£e SINGLE PULSE 22—
=00
£
BT
0.02 005 0.1 02 05 10 20 50 10 20 50 00 200 1000 2000

t, TIME (ms)

500



