TABLE 7 — PLASTIC TO-225 Type (continued)

Resistive Switching
IcCont | VCEO(sus) . tg tf fr Pp (Case)
Amps Volts Device Type hEE @Ig us us @lc | MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C

3 45 BD176 40/250 0.156 3 30
BD176.6 40/100 a.15 3 30

BD176.10 63/160 0.15 3 30

BD176.16 100/250 0.15 3 30

60 MJE181 MJE171 50/250 0.1 0.6typ {0.12 typ 0.1 50 12.5

80 BD179 8D180 40/250 0.16 3 30

BD179.6 BD180.6 40/100 0.15 3 30

BD179.10 BD180.10 63/160 0.15 3 30

BD179.16 BD180.16 100/250 0.15 3 30
MJE182 MJE172 50/250 0.1 0.6typ |0.12 typ 0.1 50 125

200 BUY49P 30 min 0.5 25 20

4 30 BD185 15 min 2 20 40
40 2N5190 2N5193 25/100 1.5 0.4typ | 0.4 typ 1.5 2 40

MJE521 MJE37 40 min 1 40

2N6037## 2N6034## 750/18k 2 1.7typ | 1.2 typ 2 25 40

45 BD437 8D438 40 min 2 3 36

BD675## BD676# # 750 min 1.5 40

BD675A# # BD676A## 750 min 2 40

BD785 BD786 20 min 2 50 15

BD776+## 750 min 2 20 15

60 BD189 15 min 2 20 40

BD440 25 min 2 3 36

BD6E77## BD678## 750 min 1.5 40

BD677A## BDE78A## 750 min 2 40

BD787 BD788 20 min 2 50 15

BD777## BD778## 750 min 2 20 15

2N5191 2N5194 25/100 15 O4typ | 04 typ 15 2 40

MJEBOO# # MJE700## 750 min 15 1# 40

MJE801## MJIE701## 750 min 2 14 40

2N6038## 2N6035## 750/18k 2 1.7typ | 1.2 typ 2 25 40

80 2N5192 2N5195 25/100 1.5 04typ | 0.4 typ 15 2 40

BD441 BD442 15 min 2 3 36

BD679#+# BD680# # 750 min 15 40

BD679A## BD680A# # 750 min 2 40

BD789 BD790 10 min 2 40 15

BD779## BD780## 750 min 2 20 15

MJE240 MJE250 40/200 0.2 0.15 typ | 0.07 typ 2 40 15

MJE241 MJE251 40/120 0.2 0.15 typ | 0.07 typ 2 40 15

MJEB02# # MJE702## 750 min 15 1# 40

MJEBO03## MJE703## 750 min 2 14 40

2N6039# # 2N6036# # 750/18k 2 1.7typ | 1.2 typ 2 25 40

100 BD681## BD682## 750 min 1.5 40

BD791 BD792 10 min 2 40 15

MJE243 MJE253 40/120 0.2 0.15 typ | 0.07 typ 2 40 15

MJE244 MJE254 25 min 0.2 [0.15 typ | 0.07 typ 2 40 15

5 25 MJE200 MJE210 45/180 2 0.13 typ {0.035 typ 2 65 15

® Case 77 (Style 3), # |hfe| @

1 MHz, ## Darlington




TABLE 13 — POWER SWITCHING TRANSISTORS (continued)

Resistive Switching

2-25

I?\cm‘::nst Vc\!;ool(tssus) Device Type hee | @lc ,:ss ,:fs @1 Mfll;z PI\)I\I(:;:E) Case
Max Min NPN PNP Min/Max | Amp | Max Max Amp | Min | @ 25°C JEDEC/MOT
4 30 BD185 15 min 2 20 40 TO-225AA/77
45 BD785 BD786 20 min 50 15 TO-225AA/77
60 2N4877 20/100 4 15 0.5 4 30 10 TO-205AD/79
BD189 15 min 2 20 40 TO-225AA/77
BD787 BD788 20 min 2 50 15 TO-225AA/77
80 BD789 BD790 10 min 2 40 15 TO-225AA/77
100 BD791 BD792 10 min 2 40 15 TO-225AA/77
5 80 2N5337 2N6191 60/240 2 2 0.2 2 30 10 TO-205AD/79
100 2N5339 2N6193 60/240 2 2 0.2 2 30 10 TO-205AD/79
7 60 2N6315 2N6317 20/100 25 1 0.8 25 4 90 TO-213AA/80
80 2N5428 60/240 2 2 0.2 2 30 80 TO-213AA/80
2N6316 2N6318 20/100 2.5 1 0.8 2.5 4 90 TO-213AA/80
100 2N5430 60/240 2 2 0.2 2 30 60 TO-213AA/80
75 60 2N3447 40/120 5 2 0.35 5 10 115 TO-204/1
80 2N3448 40/120 5 2 0.35 5 10 115 TO-204/1
8 120 MJE15028 MJE15029 20 min 4 0.4 typ |0.18 typ 5 30 50 TO-220/221A
150 MJE15030 MJE15031 20 min 4 0.4 typ | 0.18 typ 5 30 50 TO-220/221A
10 60 2N5877 2N5875 207100 4 1 0.8 4 4 150 TO-204/1
80 2N5878 2N5876 20/100 4 1 0.8 4 4 150 TO-204/1
15 60 2N5881 2N5879 20/100 6 1 0.8 6 4 160 TO-20411
80 2N5882 2N5880 20/100 6 1 0.8 6 4 160 TO-204/1
18 160 BUX41N 8 min 12 1.2 0.25 12 8 120 TO-2041
20 75 2N5039 20/100 10 15 0.5 10 60 140 TO-204/1
80 2N5303 2N5745 15/60 10 2 1 10 2 200 TO-204/1
90 2N5038 20/100 12 15 0.5 12 60 140 TO-204/1
125 BUX40 8 min 15 1 0.25 15 8 120 TO-204/1
160 BUV1IN 10 min 15 1.2 0.25 15 8 150 TO-204/1
25 60 2N5885 2N5883 201100 10 1 0.8 10 4 200 TO-204/1
80 2N5886 2N5884 20/100 10 1 0.8 10 4 200 TO-20411
2N6436 30/120 10 1 0.25 10 40 200 TO-204/1
100 2N6338 2N6437 30/120 10 1 0.25 10 40 200 TO-204/1
120 2N6339 2N6438 30/120 10 1 0.25 10 40 200 TO-20411
125 BUV10 10 min 20 1.2 0.25 20 8 150 TO-204/1
BUV1ON 10 min 20 1.55 0.45 15 10 175 TO-204/1
140 2N6340 30/120 10 1 0.25 10 40 200 TO-204/1
150 2N6341 30/120 10 1 0.25 10 40 200 TO-2041
30 40 2N5301 2N4398 15/60 15 2 1 10 2 200 TO-204/1
60 2N5302 2N4399 15/60 15 2 1 10 2 200 TO-204/1
90 BUX39 8 min 20 1 0.25 20 8 120 TO-2041
{continued)
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982
2. CONTROLLING DIMENSION: INCH
[ MILUMETERS | _ INCHES |
om [ MIN | MAX | MIN [ Max
L MAX L STyiE 1
a [ 1080 | 1100 | 0w 1085 | “The\ pirren
B[ 7750 | 774 | 0295 | 0305 | 2 COLLECTOR
¢ [ 242 | 266 [ 0095 | 0105 3 BAst
D | 051 | 066 | 0020 | 0026 :

COMPLEMENTARY PLASTIC SILICON ANNULAR*
POWER TRANSISTORS
. designed for low power audio amplifier and low current, high-
speed switching applications,
® Low Collector-Emitter Sustaining Voltage —
VcEeo (sus) 45 vdc (Min) — BD785, BD786
60 Vdc (Min) — BD787, BD788
® High Current-Gain — Bandwidth Product —
fT = 50 MHz (Min} @ ICc = 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 8D786 BD788 Unit
Collector-Emitter Voltage Vceo 45 60 Vdc
Coltector-Base Voltage VcBo 60 80 Vdc
Emitter-Base Voitage VEBO 6.0 Vdc
Collector Current -~ Continuous Ic 4.0 Adc
— Peak 8.0 Adc
Base Current 8 1.0 Adc
Total Power Dissipation @ T = 25°(]| Pp 15 Watts
Derate Above 25°C 0.12 w/ec
Operating and Storage Junction T4 Tstg -65 to +150 °c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermat Resistance, Junction to Case Rguc 8.34 °cw
FIGURE 1 - POWER DERATING
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BD785, BD787 NPN
BD786, BD788 PNP

*ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted.)
| Characteristic Symbol | Min [ M T ume ]
OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (1} VCEO(sus) Vdce
{ic = 10 mAdc, ig = 0} BD785, 8D786 45 —
BD787, BD788 60 ~
Collector Cutotf Current ICEO MAdc
(Ve = 20 Vdc, 1g = 0) BD785, BD786 - 100
{VCg = 30 Vdc, Ig = O} BD787, BD788 - 100
Collector Cutoft Current ICEX
(VCE = 60 Vdc, Vg (off) 80785, BD786 - 1.0 uAdc
= 1.6 Vdc)
(VCE = 80 Vde, VBE (off) BD787, BD788 - 1.0
= 1.5 Vdc)
(VcE = 30 Vdc, VBE(off) 8D785, 8D786 - 0.1 mAdc
= 1.5 Vde, T¢ = 125°C)
(Ve = 40 Vde, VgE(oft) BD787, BD788 - 0.1

= 1.5 Vdc, T = 125°C

Emitter Cutoff Current EBO — 1.0 uAdc
{Vgg = 6.0 Vdc, Ic = 0)

ON CHARACTERISTICS (1}

DC Current Gain heg _
{ic = 200 mAdc, Vcg = 3.0 Vdcl 40 250
(ic = 19 Adc, Vg = 3.0 Vdo) 25 -
{Ic = 2.0 Adc, Vg = 3.0 Vdc) 20 -
(Ic = 4.0 Ade, Vg = 3.0 Vdc) 5.0 -
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ig = 500 mAdc, Ig = 50 mAdc) - 0.4
(1c = 1.0 Adc, Ig = 100 mAdc) - 06
{Ic = 2.0 Adc, Ig = 200 mAdc) - 08
(Ig = 4.0 Adc, 1g = 800 mAdc!} - 25
Base-Emitter Saturation Voltage VBE (sat} - 20 Vdc

(Ic = 2.0 Adc, Ig = 200 mAdc)

Base-Emitter on Voltage VBE(on) _ 18 Vdc
(1c,= 2.0 Adc, Vg = 3.0 Vde)

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product fr 50 - MHz
(Ig = 100 mAdc, Vog = 10 Vdc, f = 10 MH2)

Output Capacitance Cob pF
{Veg = 10 Vdc, Ig = ) B8D785, BD787 - 50
f=0.1MHz) BD786, BD788 - 70

Small-Signal Current Gain hte 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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r(t), TRANSIENT THEAMAL RESISTANCE

BD785, BD787 NPN
BD786, BD788 PNP

FIGURE 4 — THERMAL RESPONSE
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FIGURE 5 - ACTIVE-REGION SAFE OPERATING AREA

10 =)
50 1.0 ms 3 K “"U‘“
& I~ ld
= 1 | S+ o~q
< 20 <
= 5.0 ms - - O~ ~ \
> 9 Ly Lo~ e |
= T—F T, - 1500 & e e
o — + [ wa W
S 05 - ——BONDING WIRE LIMITED —~ | NS
o | ——~<THERMALLY LIMITED @ T( - 25°C N
2 02 (SINGLE PULSE}
o ———SECOND BREAKDOWN LIMITED N |
I CURVES APPLY BELOW
T N
S 405 RATEDVC‘EQ =t ; ;
= 1 T i T T
" =+ B8D785(NPN) BD786(PNP} o145 V
0.07 F—BD787(NPN) BD788(PNF) =160 v
001 T I
10 20 30 50 70 10 20 30 50 70 109
VCE, COLLECTOREMITTER VOLTAGE (VOLTS)
FIGURE 6 — TURN-OFF TIME
2000 r‘[“* F B A =
1009 . .
00 - T
o1
500 {1+
k
Z 300 Q‘ ~—4"‘—J'
W N
¥ 200N
=
= NN
100 bt TSN +
70 \j&\
50

30—~ = = BD/8Y, IB7 (NPN}
80786, 788 (PNP) ii

20
004 006 0 62 04 08 i0 20 40

Ic. COLLECTOR CURRENT (AMP)

There are two hmitations on the power handling ability of a
transistor average junction temperature and second breakdown
Safe operating area curves indhcate to Vg hrmits of the wansistor
that must be observed for rehable operation, 1 e the transistor
must not be subjected to greater diss:patron than the curves indicate

The data of Figure 5 1s based cn T jipk) = 150°C; T¢ 1s variable
depending on conditions Second breakdown pulse imits are valid
for duty cycles 10 10% provided T jipy) < 1500C. T yipn) may be
caiculated from the data «n Figure 4 At high case temperatures,
thermal himtations witl reduce the power that can be handied to
values less than the Iimitations imposed by second breakdown
(See AN-415A)

FIGURE 7 - CAPACITANCE
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BD785, BD787 NPN
BD786, BD788 PNP

NPN PNP
BD785, BD787 BD786, BD788

FIGURE 8 — DC CURRENT GAIN
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FIGURE 9 — “ON” VOLTAGES
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FIGURE 10 — TEMPERATURE COEFFICIENTS
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