BD775 BD776
BD777 BD778
BD779 BD780 | ”

PLASTIC DAR LPNGTON COMPLEMENTARY

SILICON ANNULAR? POWER TRANSISTORS ' gg
. . . designed for general purpose amplifier and high-speed DARL'NGTON 5
switching applications such as hammer drivers for desk calculators. 4 AMPERE ?
" High DC Current Gain COMPLEMENTARY SILICON 4
hFE = 1400 (Typ) @ IC = 2.0 Adc POWER TRANSISTORS i
+ Collector-Emitter Sustaining Voltage — @ 10 mAdc _ 45, 60, 80 VOLTS
VCEOQ (sus) = 45 Vdc (Min) — BD775, 776 . 15 WATTS
= 60 Vdc (Min) — BD777, 778
= 80 Vdc (Min) — BD779, 780

* Reverse Voltage Protection Diode

* Monolithic Construction with Built-in Base-Emitter
output Resistor

" Thermopad 11° Construction with Hard Solder for
High Reliability.

. MAXIMUM RATINGS

Rating Symbol (BD776 | BD777 |BD779| Unit
BD776 | BD778 |BD780 .

Coliector-Emitter ‘Voltageb Vceo 45 -60 80 Vdc 5

Collector-Base Voltage Ve 45 60 80 Vdc

Emitter-Base Voltage VEg 5.0, Vde

Collector Current — Ic 4.0 Adc

Continuous Peak 6.0 2.49

Base Current g 100 mAdc ™ 774 ™ %

Total Device Dissipation Pp 15 Watts %—5—? =l

Te = 25°C — Derate above 0.12 wree ' T 383 01a Ry

25°C . k 74 f

Operating and Storage Ty Tstg — 65 to+ 150 °C —@

junction Temperature T2 Tstg 218 %’

Range . A |

2.41 - l
THERMAL CHARACTERISTICS J l ] ’
Characteristics Symbol Max. Unit o A 050 15:36
0.50 2= 16.63
0.66 0.66
Thermal Resistance, Junction to Case RéJC 8.34 °c/wW STYLE T ‘{
Thermal Resi , junction to Ambi ROJA 833 | °cw PIN 1. EMITTER | T
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3. BASE
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BD 785 . BD 787
BD 786 BD 788

COMPLEMENTARY PLASTIC SILICON ANNULAR* 4 AMPERE
POWER TRANSISTORS POWER TRANSISTORS
COMPLEMENTARY SILICON

... designed for low power audio amplifier and low current, high-
speed switching applications. 45, 60VOLTS

® Low Collector-Emitter Sustaining Voltage — 15 WATTS

VCEO (sus) 45 Vvdc (Min) — BD785, BD786
60 Vdc (Min) — BD787, BD788
¢ High Current-Gain — Bandwidth Product —
f1 = 50 MHz (Min) @ Ic = 100 mAdc
® DC Current Gain Specified at 0.2, 1.0, 2.0 and 4.0 Adc
® Collector-Emitter Saturation Voltage Specified at 0.5, 1.0,
2.0 and 4.0 Adc

*MAXIMUM RATINGS

BD785 BD787 ]
Rating Symbol B8D786 BD788 Unit
Collector-Emitter Voltage VCEO 45 60 Vdc
Collector-Base Voltage Veso 60 80 Vdc
Emitter-Base Volitage VEBO 6.0 Vde T e 149 o 56
- 7.74 393
Coltector Current — Continuous Ig 4.0 Adc 3.75 )
— Peak 80 Ade o ; 2.92 gia THRU
Base Current g 10 Adc - 4 ’/_ 3.20
Total Power Dissipation @ Tc = 28°¢|  Pp 15 Watts __ﬁy ?
Derate Above 25°C 0.12 w/roc [ . 1079
- r ‘2.5 . i1.04
Operating and Storage Junction Ty T“g 65 to +150 C 571
Temperature Range ! *f
THERMAL CHARACTERISTICS TTT ,
Cheracteristic Symbol Max Unit o ¥ 15.36
0.59 959 583
Thermal Resistance, Junction to Case Rgjc 8.34 ocw 0.66 066
STYLE 1
PIN 1 EMITTER I' ! -
TEOLECTOR )l Lo 236 7.
- . 0.63
FIGURE 1 - POWER DERATING 0.38 0.89
16 16 0.63 1.14 2.41
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NPN e BD785, BD787
PNP e BD786, BD788

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

FOR PNP TEST CIRCUIT, REVERSE ALL POLARITIES

Ic. COLLECTOR CURRENT (AMP)

[ Characteristic ] symbot | win [ M T ume ]
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (1) VCEO(sus) Vdc
(Ic = 10 mAdc, Ig = 0) BD785, BD786 45 -
BD787, BD788 60 -
Collector Cutoff Current IcCEO uAdc
{VCE = 20 Vdc, Ig = 0) BD78S5, BD786 - 100
(Vce = 30 vdc, 1g = 0) B8D787, BD788 - 100
Cotlector Cutoff Current ICEX
(VcEe = 60 Vdc, VBE(off) BD785, BD786 - 1.0 uAdc
=1.5 Vdc)
(VcEe = 80 Vdc, Vg (off) BD787, BD788 - 1.0
= 1.5 Vdc)
(VcEe = 30 Vdc, VBE(off) BD785, BD786 - 0.1 mAdc
= 1.5 Vdc, T¢ = 125°C)
(Vce = 40 Vdc, VBE&O") BD787, BD788 - 0.1
=1.5 Vdc, Tg = 125°C
Emitter Cutoff Current IEBO - 1.0 wAdc
(Vgg =6.0 Vdc, Ic = 0)
ON CHARACTERISTICS (1)
DC Current Gain ‘hgg -
{I¢ = 200 mAdc, Vcg = 3.0 Vdc) 40 250
(¢ = 1.0 Adc, Vgg = 3.0 Vdc) 25 -
(Ic = 2.0 Adc, Vg = 3.0 Vdc) 20 -
(I¢ = 4.0 Adc, Vcg = 3.0 Vdc) 5.0 -
Collector-Emitter Saturation Voltage VCE (sat) Vdc
(I = 500 mAdc, Ig = 50 mAdc) - 0.4
(Ic = 1.0 Adc, g = 100 mAdc) - 0.6
(Ic = 2.0 Adc, Ig = 200 mAdc) - 08
(Ig = 4.0 Adc, Ig = 800 mAdc) - 25
Base-Emitter Saturation Voltage VBE (sat) - 20 Vdc
(ic = 2.0 Adc, Ig = 200 mAdc)
Base-Emitter on Voltage VBE(on) - 1.8 Vdc
(1 = 2.0 Adc, VGE = 3.0 Vde)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr 50 - MHz
(ic = 100 mAdc, Vcg = 10 Vdc, f = 10 MHz)
Output Capacitance Cob pF
(Veg = 10 Vde, Ic = 0) BD785, BD787 - 50
f=0.1 MHz) BD786, BD788 - 70
Small-Signal Current Gain hfe 10 - -
(Ic = 200 mAdc, Vcg = 10 Vdc, f = 1.0 kHz)
*Indicates JEDEC Registered Data.
(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%
FIGURE 2 — SWITCHING TIME TEST CIRCUIT FIGURE 3 — TURN-ON TIME
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NPN e BD785, BD787
PNP e BD786, BD788

-
FIGURE 4 — THERMAL RESPONSE
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NPN e BD785, BD787
PNP e BD786, BD788
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<
FIGURE 8 — DC CURRENT GAIN
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BD 789 BD 791
BD 790 BD 792

COMPLEMENTARY PLASTIC SILICON ANNULAR®

POWER TRANSISTORS 4 AMPERE
.. designed for low power audio amplifier and low-current, high POWER TRANSISTORS
speed switching applications. COMPLEMENTARY SILICON
® High Collector-Emitter Sustaining Voltage — 80, 100 VOLTS
VCEO(sus) = 80 Vdc (Min) — BD789, BD790 15 WATTS

00 Vdc (Min) —-BD791, BD792
® High DC Current Gann @ Ic = 200 mAdc
hgg = 40-250
® Low Collector-Emitter Saturation Voltage —
VCE(sat) = 0.5 Vdc (Max) @ Ic = 500 mAdc

® High Current Gain — Bandwidth Product —
fT = 40 MHz (Min) @ Ic = 100 mAdc)

*MAXIMUM RATINGS

cY
BD789 | BD791 . B
Rating Symbol | BD790 | BD792 Unit
Collector-Emitter Voltage VCEo 80 100 Vdc
Collector-Base Voltage Vcs 80 100 Vvdc
Emitter-Base Voltage VEBO 6.0 Vdc
Collector Current — Continuous - Ic 4.0 Adc - ;"——‘-2 | 368
— Peak 8.0 i . 393
3.75 f—!
Base Current '8 1.0 Adc 401 i Va 292 0ia THAU
Total Power Dissipation @ T¢ = 25°C Pp 15 Watts | 7 __'.I
Derate above 25°C 0.12 w/°C % !
Operating and Storage Junction T5.Tseg -65 to +150 oc :?._3
Temperature Range 218 ' :
THERMAL CHARACTERISTICS : i ] [ ] *
Characteristic Symbol Max Unit -
15.36
Thermal Resistance, Junction to Case Rguc 8.34 ocw g%g g:i; iﬁi
STYLE
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NPN e BD789, BD791
PNP e BD790, BD792

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

|l Characteristic [ symbot | Min [ max T uni
OFF CHARACTERISTICS
Coll -Emitter Sustaining Voltage (1) VCEO(sus) Vvde
{ic =10 mAdc, Ig = 0) BD789, BD790 80 -
BD791, BD792 100 -
Collector Cutoff Current Iceo uAdc
(VCE = 40 Vdc, I1g = 0) 8D789, BD790 - 100
(VcE =50 Vdc, g = 0) BD791, BD792 - 100
Collector Cutoff Current ICEX
(Vce =80 Vdc, VgEg (off) = 1.5 Vdc) BD789, BD790 - 1.0 uAdc
(VCE = 100 Vdc, Vgg (off) = 1.5 Vdc) BD791, BD792 - 10
(VCE = 40 Vdc, VBE (off) = 1.5 Vdc, T¢ = 125°C) BD789, BD790 - 0.1 mAdc
(VCE = 50 Vdc, VgE (off) = 1.5 Vdc, T = 125°C)  BD791, BD792 - 0.1
Emitter Cutoff Current lgego - 1.0 uAdc

VEg =6.0 Vdc, Ig = 0)

ON CHARACTERISTICS (1)

DC Current Gain hgg -
{1c = 200 mAdc, Vcg = 3.0 Vdc) 40 250
(1g = 1.0 Adc, Vcg = 3.0 Vdc) 20 -
(Ig = 2.0 Adc, VcEg = 3.0 Vdc) 10 -
{ic =40 Adc, Vcg = 3.0 Vdc) 5.0 -
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(I¢ = 500 mAdc, Ig = 50 mAdc) - 05
(1c = 1.0 Adc, Ig = 100 mAdc) - 1.0
(Ic = 2.0 Adc, Ig = 200 mAdc) - 25
(Ic =4.0 Adc, ig = 800 mAdc) - 3.0
Base-Emitter Saturation Voltage VBE(sat) - 1.8 Vdc

(Ic = 2.0 Adc, Ig = 200 mAdc)

Base-Emitter On Voltage VBE(on)
(Ic = 200 mAdc, Vg = 3.0 Vde)

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product fr 40 - MH2z
{Ic = 100 mAdc, Vgg = 10 Vdc, f = 10 MH2)

Output Capacitance Cob pF
(Vg = 10 Vde, Ic = 0, f = 0.1 MHz BD789, BD791 - 50
BD790, BD792 - 70

Small-Signal Current Gain hte 10 - -

{I¢ = 200 mAdc, Vcg = 10 Vdc, f = 1.0 kHz)

*Indicates JEDEC Registered Data.
{1) Pulse Test: Puise Width < 300 us, Duty Cycle < 2.0%.

FIGURE 2 — SWITCHING TIME TEST CIRCUIT FIGURE 3 — TURN-ON TIME
w30V 500 T
vee 3=
300 Voo =30V — T
Re 200 Ic/tg =10 | |
N
fg SCOPE F U
100
= —
£ = S
: ~
5 0 = %0 = = 7 ey
[ < = i
t.ty<10ns L L N N N
DUTY CYCLE = 1.0% - -4V = 20 T T
Rg and Rc VARIED TO OBTAIN DESIRED CURRENT LEVELS N 3 \0 BE(off) = 5.
Dy MUST BE FAST RECOVERY TYPE, eg o = St <
MB05300 USED ABOVE 1g ~100 mA 7~g o ———t
MSDE100 USED BELOW 1g =100 mA 5.0

004 006 0.1 02 04 06 10 20 4.0
FOR PNP TEST CIRCUIT, REVERSE ALL POLARITIES

ic, COLLECTOR CURRENT (AMP)




NPN e BD789, BD791
PNP e BD790, BD792
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FIGURE 4 — THERMAL RESPONSE
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NPN e BD789, BD791
PNP e BD790, BD792

MEE, OC CURRENT GAIN

V, VOLTAGE (VOLTS)

By, TEMPERATURE COEFFICIENTS (mV/9C)
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FIGURE 10 — TEMPERATURE COEFFICIENTS

+25 'F* TYTT T
*APPLIES FOR Ic/Ig < hfg/3
+20
+15
+1.0
L 250C 10 1509C
0 6vC FOR VCE(sat) "
T ~559C 19 250C 7
05 /
-10 ,1,/
15 0C 10 IW? 1
5590 {
_20}-6v8 FOR Vg et S5 250
25 I
004 006 0.1 0.2 04 06 1.0 20 40

IC, COLLECTOR CURRENT (AMP)

By, TEMPERATURE COEFFICIENTS (mVv/oC)

+25

20

+2.0

r T T 1T
*APPLIES FOR Ic/Ig < hfg/3

+15

+1.0

fr ‘q‘ —

VCE(sat) t

[-55°C to 25°C

-15}-6yg FORV

8

BE 250 to 150°C

550¢

-20

25

004 006

I
0.1 0.2 04 06

Ic, COLLECTOR CURRENT (AMP)

to 250C
[
10

20

40




|

BD805

BD807 * BD809

PLASTIC HIGH POWER
SILICON NPN TRANSISTOR

® DC Cun'em—hFE = 30 (Min) @ Ic = 2.0 Adc
® BD 805, 807, 809 are complementary with BD 806, 808, 810

. . . designed for use in high power audio amplifiers utilizing
complementary or quasi complementary circuits.

10 AMPERE
POWER TRANSISTOR

NPN SILICON

45, 60, 80 VOLTS
90 WATTS

MAXIMUM RATINGS

Rating Symbol ‘Type Value Unit
BD805S 45 -
Collector-Emitter Voltage Veeo BD807 60 Vdc
BD809 80
BD805 55
Collector-Base Voltage - VCBO BD807 70 Vdc
BD809 80
Emitter-Base Voltage VEBO 5 ) Vde
Collector Current 'C 10.0 Adc
| Base Curent s 6.0 Adc
J
Total Device Dissipation T_.=25°C P 90 Watts
Derate above 25°C 720 mW/°C
Op ing and S ge J TJ Tst —55 to +150 °C
Temperature Range - st9
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Th I Resi ) to Case oJC 1.39 ° C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Characteristic Symbol Type ]Min Max |Unit
€ (-; =oA2' A;jc |E=O)A 'na Voltage! BVceo' | ppeos |45 |- |V
[ "8 ' B8D807 |60 | —
BD809 |80 | —
Collector Cutoff Current 'CBO mAdc
(Vg™ 55 Vde, 1g=0) BN8os | - |10
(Vg™ 70 Vdc, 1= 0) BD807 | — |10
(V™= 80 Vde, Ig = 0) BD809 | - |10
Emitter Cutoff Current 'EBO mAdc
(VBE = 6.0 Vdc, IC =0) — |20 )
DC current Gain hFE'
(lc = 2A, VCE =2V) 30 | —
(Ic=4A, VcE =2V) 15 |—
Collector-Emitter Saturation Voltage* \") * Vdc
CE(sat
(IC=4Adc, lB = 0.4 Adc) (sat) — (11
Base-Emitter On Voltage* v ¢ Vdc
BE(on)
- - — |16
(Ic 4 Adc. VcE 2.0 vVdc)
Current-Gain-Bandwidth Product 'T MHz
(|C=1‘0 Adc, VCE=‘IO Vdc, f=1.0 MHz) 16 |—

® Pulse Test: Pulse Width < 300 ps. Duty Cyete S 2.0%.
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STYLE 1: D"I -
PIN 1. BASE N
2. COLLECTOR
3. EMITTER
" 4. COLLECTOR
MILLIMETERS INCHES
DIM| MIN | MAX | ‘MIN [ MAX
A 15.11 | 15.75 | 0.595 | 0.620 |
] .78 | 10.03 | 0.385 | 0.395
C 406 | 482 160 | 0.190
D .64 .89 025 | 0.035
. .73 142 .147
G 67 | 0.095 | 0.105 |
H 79 | 3.30 | 0.110 ] 0130
J 3 0.56 014 | 0.022
K ]12.70 | 14.27 | 0.500 | 0.562
L 27 | 0.045 | 0.050
N 4. . .190 | 0.210
Q .54 4 | 0.100 | 0.120 |
R 4 . .056—‘ .110
S 14 39 [ 0.04 .055
T i .48 | 0.23! .255
u [ .27 | 0.03 .050

CASE 221A.02
TO-220AB




BD805 e BD807 « BD809

FIGURE 1 — ACTIVE REGION DC
SAFE OPERATING AREA

FIGURE 2 — POWER-TEMPERATURE
DERATING CURVE
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FIGURE 5 — THERMAL RESPONSE
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Note 1:

There are two limitations on the power handling ability of a
transistor; average junction temperature and second breakdown.
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.

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 (o) <150°C. 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-415)
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BD808 « BD810

PLASTIC HIGH POWER
SILICON PNP TRANSISTOR

® DC Current—h_ = 30 (Min) @ IC= 2.0 Adc
e BD 806, 808, 810 are complementary with BD 805, 807, 809

. . designed for use sn high power audio amplifiers utilizing
complementary or quasi complementary circuits.

10 AMPERE
POWER TRANSISTOR

PNP SILICON

45, 60, 80 VOLTS
90 WATTS

MAXIMUM RATINGS

® Pulse Test: Pulse Width < 300 us. Duty Cycle 5§ 2.0%.

Rating Symbol Type Value Unit
) - BD806 45 -
Collector-Emitter Voltage VCEO BD808 60 Vdc
BD810 80
BD808 - 65
Collector-Base Voltage Veso | -BD808 70 Vdc
BD810 80
Emitter-Base Voltage Van 5 Vdc
Collector Current Ic 100 Adc
Base Cument I8 6.0 Adc
Total Device Dissipation T c” 25¢°C PD 90 Watts
Derate above 25°C 720 mW/°C 1 |—-s r— 8~
Operating and Storage J T T 5510 +150 |  °C __'_? |4
Temperature Range - st l T ‘1. C
A ke —’ [3 A B T
THERMAL CHARACTERISTICS l 1, T
Characteristic Symbol Max Unit 1 __[1 - 123 _l
Th | Res:i J to Case ] 1.39 ° C/W I l
Jc | _ A _
. K T8 t
ELECTRICAL CHARACTERISTICS (T_ = 25"C unless otterwise noted) 1 ) SECTAA
Characteristic Symbol Type Min Max {Unit . \ TRy
Coll Emitter Sustaining Voltage® YR Vac IO I S H
a2 Ade 1om0) age CEO | BDBOB |45 |- , jou | 41 G
c "B BD808 (60 | — STYLE 1: D-—=|i=—
BD810 |80 | — PIN 1. BASE N
2. (Eiallrig‘mﬂ
Collector Cutoff Current [ mAdc 3. EMIT
(Vg = 55 Vde, Ig = 0) €8O | gpeos |- (1.0 4. COLLECTOR
(Vcg™ 70 Vdc, Ig = 0) aDu1)8 - |10 MILLIMETERS|  INCHES
(Veg™ 80 Vdc, 1g = 0) BD8 - |10 OM[ MIN [ MAX | MIN | MAX
cs € (A 1617 [ 1575 [ 0595 | 0620 ],
Emitter Cutoff Current ] EBFO mAdc 8 | 9.78 [ 10.03 | 0.385 | 0.395
V.. =50Vdc, |. =0 d —_ X C | 406 ] 482]0.160 | 0.190
Vee c™9 20 D | 064 089 0.025] 0035
DC current Gain hFE' . .13 .l;z 147
> - — 671 0.035 | 0.105
e Z 2 Vel oW ¥z W 279 330 [0.10]0.130 ]
(Ic = 4A Ve ; 3 [ 036 05600140022
- g - s K [ 12.70 | 14, 500 | 0.562
Collec:or Emitter Sa:uranon Voltage VCE (sa) " Vdc T 045 1 0.050 ]
(lc— 4 Adc, "5 = 0.4 Adc) - . .190 | 0.210
0 5 4 4 | 0.100 | 0.120
Base-Emitter On Voltage VBE(on) Vdc Y [0.080 [ 0.110 |
('C =4 Adc, VCE = 2.0 Vdc) — 116 39 | 0.045 | 0.055
Current-Gain-Bandwidth Product 'T MH2z 76 —‘_;—:— %——35—5;
(1c=1.0 Adc, V(=10 Vdc, f=1.0 MHz) 16 |— =
- CASE 221A-02
TO-220A8




