ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)
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Part Number Repl: Repl: Number Part Number Repl Repl Number

BD591 BD241C 3.282 BD695 BD8Y5 3320
BDS92 BD242C 3282 BD695A BDBISA 3320
8059 BD795 3312 BD6%6 BD8% 3322
BD536 BD796 3314 BDGIEA BD396A 3322
BD597 BD797 3312 BD697 BD837 3-320
BD5%8 BD798 3314 BD697A BD8I7A 3320
BD5%9 BD799 3312 BD698 BD8%8 3322
BD600 BD800 3314 BD63BA BDBIBA 3322
BD601 BD801 3312 BD699 BD8%9 3320
BD602 BD802 3314 BD6I9A BD8YYA 3320
BD605 BD805 3316 BD700 BD300 3-322
BDB06 BD808 3318 BD700A BDIGOA 3322
BD607 BD8O7 3316 BD701 BD901 3320
80608 80808 3318 BD702 B8DS02 3322
BD609 8D809 3316 B8D705 BD795 3312
8D610 BD810 3318 BD706 BD79%6 3314
8D611 8D437 3-292 BD707 BD797 3312
80612 BD438 3-295 BD708 BD798 3314
BD813 BD437 3292 BD708 BD799 3312
BD614 BD438 3-295 BD710 BD80O 3314
BD615 BD437 3-292 BOIN BD8O1 3312
BD616 BD438 3-295 BD712 BD802 3314
BD617 BD438 3295 BD733 IN6122 3154
BD618 BD440 3295 80734 2N6125 3154
BD619 BD441 3292 BD735 2N6122 3-154
80620 80442 3-295 80736 2N6125 3-154
BD633 BD241 3282 80737 2N6122 3154
80634 BD242 3-282 BD738 2N6125 3-154
BD635 BD241A 3-282 8D743 BD305 3-316
BD636 BD242A 3282 BD743A BD807 3316
BD637 BD241B 3282 BD743B BD809 3316
BD638 BD242B 3-282 BD743D MJE15030 3972
BD643 BD8%5 3320 BD744 BD806 3318
BD644 BD836 3-322 8D744A BD808 3318
BD645 BD897 3320 BD744B BD810 3318
BD646 BD898 3.322 BD744D MJE15031 3972
BD647 BD8%9 3320 80775 BD777 3302
BD648 BD900 3322 BD776 BD776 3.302
80649 80901 3-320 80777 BD?77 3-302
BD650 BD902 3322 BD778 BD778 3-302
BD661 BD185 3272 BD779 BD779 3.302
BDE61K 2N6122 3154 BD780 BD780 3-302
BD662 BD778 3-304 BD785 BD785 3304
BD662K 2N6128 3154 BD786 BD786 3-304
BD663 BD79% 3312 BD787 BD787 3304
BD664 BD79% 334 BD788 BD788 3-304
BD675 BD675 3-298 BD789 BD789 3308
BD&75A BD675A 3-298 80790 80790 3-308
BD676 8D676 3300 BD791 BD791 3.308
BD676A BD676A 3-300 BO782 BD792 3-308
BD677 BD677 3-298 80795 BD795 3312
BD677A BD677A 3-298 BD7% BD796 3314
BD678 8D678 3-300 BD797 BD?97 3312
BD678A BD678A 3-300 BD798 BD798 3314
BD579 BD679 3298 BD799 BD799 3312
BDE79A BD679A 3298 80800 BD800 3314
BD68O 8D680 3-300 BD8O1 BD8O1 3312
BD680A BD6B0OA 3-300 BD802 BD802 3314
BD681 BD681 3-298 BD80S BD807 3-316
BD682 BD682 3-300 BD806 BD308 3318

*Consult Motorola if a direct replacement is necessary.

1-23




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 12 — POWER DARLINGTONS (continued)

Resistive Switching

fcCont | VCEO(sus) . tg t |hte| @ Pp (Casel
Amps Volts Device Type hFE @l¢ ns ps | @ic | TMHz | Watts Case
Max Min NPN PNP Min/Max | Amp Max Max | Amp Min @ 25°C JEDEC/MOT
4 40 MJE3300 MJE3310 1k min 1 20 15 TO-225AA/77R
2N6037 2N6034 750/1k 2 1.7 typ (1.2typ 2 25 40 TO-225AA/77
45 BD675 BD676 750 min 1.5 40 TO-225AA77
BD675A BD676A 750 min 2 40 TO-225AA/77
BD776 750 min 2 20 15 TO-225AA/77
60 BD677 BD678 750 min 1.5 15 TO-225AA/77
BD677A BD678A 750 min 2 40 TO-225AA/77
B8D777 BD778 750 min 2 20 40 TO-225AA/77
MJE3301 1k min 1 20 15 T0O-225AA/77R
MJES00 MJE700 750 min 15 1 40 TO-225AA/77
MJE800T MJE700T 750 min 1.5 1 40 TO-220/227A
MJE8O01 MJE701 750 min 2 1 40 TO-225AA/77
2N6038 2N6035 750/18k 2 1.7 typ (1.2typ 2 25 40 TO-225AA/77
2N6294 2N6296 750/18k 2 0.9 typ |0.7 typ 2 4 50 TO-213AA/80
80 BD679 BD680 750 min 1.5 40 TO-225AA/77
BD679A BD680A 750 min 2 40 TO-225AA/77
BD779 BD780 750 min 2 20 15 TO-225AA/77
MJD6033 MJD6036 1k/12k 2 1.7typ (1.2 typ 2 25 20 TO-252/369A-04
MJES02 MJE702 750 min 1.5 40 TO-225AA/77
MJE803 MJE703 750 min 2 40 TO-225AA/77
2N6039 2N6036 750/18k 2 1.7 typ {1.2typ 2 25 40 TO-225AA/77
2N6295 2N6297 750/18k 2 0.9 typ |0.7 typ 2 4 50 TO-213AA/80
100 BD681 BD682 750 min 1.6 40 TO-225AA/77
5 60 MJE1100 MJE1090 750 min 3A 1 70 TO-225AB/90
MJET1101 MJE1091 750 min 4A 1 70 TO-225AB/90
TiP120 TIP125 1k min 3 1.5typ | 1.5 typ 3 4 65 TO-220/221A
80 MJE1102 MJE1092 750 min 3A 1 70 TO-225AB/90
MJE1103 MJIE1102 750 min 4A 1 70 TO-225AB/90
TIP121 TIP126 1k min 3 15typ |[1.5typ 4 65 TO-220/221A
100 MJF122 MJF127 2k min 3 1.5typ (1.5 typ 3 4 28 —{221C-02
TiP122 TIP127 1k min 3 1.5typ (1.5 typ 3 4 65 TO-220/221A
7 300 M.J3041 250 min 25 100 TO-204/1
350 MJ3042 250 min 25 100 TO-204/1
375 BU522 250 min 25 75 75 TO-220/221A
425 BUS522A 250 min 25 7.5 75 TO-220/221A
450 BUS22B 250 min 25 7.5 75 TO-220/221A
8 40 2N6386 1k/20k 3 20 65 TO-220/221A
45 BDX53 BDX54 750 min 3 4 60 TO-220/221A
BD895 BD896 750 min 3 1 70 TO-220/221A
BD895A BD896A 750 min 4 1 70 TO-220/221A
60 BDX53A BDX54A 750 min 3 4 60 TO-220/221A
BD897 BD898 750 min 3 1 70 TO-220/221A
BD83S7A BD898A 750 min 4 1 70 TO-220/221A
MJ1000 MJ900 1k min 3 90 TO-204/1
TIP100 TIP105 1k/20k 3 1.5typ (1.5 typ 3 4 80 TO-220/221A
2N6043 2N6040 1k/10k 4 1.5 typ [1.5 typ 3 4 75 TO-220/221A
2N6300 2N6298 750k/18k 4 1.5typ 1.5 typ 4 4 75 TO-213AA/80
2N6055 2N6053 750k/18k 4 156 typ [ 1.6 typ 4 4 100 TO-204/1
MJE6043 MJE6040 1k/20k 4 15 typ (1.6 typ 4 2 75 TO-225AB/90
80 BDX53B BDX54B 750 min 3 4 60 TO-220/221A
BD8939 BD900 750 min 3 1 70 TO-220/221A
BD899A BD900A 750 min 4 1 70 TO-220/221A
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MOTOROLA BD676, BD676A

m SEMICON I BD678, BD678A
TECHNICALODATI)AL’(::TOR BD680, BD68SOA

BD682

4.0 AMPERE
PLASTIC MEDIUM-POWER DARLINGTON
SILICON PNP DARLINGTONS POWER TRANSISTORS
PNP SILICON
... for use as output devices in complementary general-purpose amp-
lifier applications.
e High DC Current Gain — 45, 60, 80, 100 VOLTS
heEg = 750 (Min) @ Ic = 1.5 and 2.0 Adc O WATTS
e Monolithic Construction
e BD676, 676A, 678, 678A, 680, 680A, 682 are complementary with
BD675, 675A, 677, 677A, 679, 579A, 681
e BD 678, 678A, 680, 680A are eguivalent to /
L MJE 700, 701, 702, 703
MAXIMUM RATING /
-
. BD676 | BD678 | BD680 | BD682 .
Rating Symbol |gp6764 |BD678A |BDEBOA Unit
Collector-Emitter Voltage VCEO 45 80 80 100 Vdc
Collector-Base Voltage ves 45 60 80 100 Vdc ~
U /F ——1 C '—-
Emitter-Base Voltage VEB 5.0 Vdc a T ——~f
It n
Collector Current 1 4.0 Adc B M
£ P
Base Current g 0.1 Adc ___F
i 3
Total Device Dissipation Pp | 0
@Tc=25°C 40 Watts }
Derate above 25 °C 0.32 w/°c H i
Operating and Storage Junction | T, Tseg °c i
Temperating Range —55 to +160
THERMAL CHARACTERISTICS ey ——l[-b—.l
Characteristic Symbol Max. Unit e G N L_R
Thermal Resistance, B¢ °c/w ] S EF '_@)A_@_B_@
Junction to Case 3.13 —ethe-D 20t EEH_‘U 010 @mﬂ@j
FIGURE 1 - POWER TEMPE RATURE DERATING NOTES
50 T 1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1982
a5 R o 2. CONTROLLING DIMENSION: INCH.
2 40 ~ __' T MILOMETERS | INCHES
< g ™. [ MmN | max | STYLE 1:
z <1 ‘
£ 5 PIN 1. EMITTER
S 30 < : 2. COLLECTOR
= c | 242 [ 266
£ 2 RN e o [ osi | os 5 BAsE
£ ™. F ] 293 ] 3w
e 9 G 239BSC |
ERE [ EEFIE YT
3 J 039 | 063
= 10l K | 1861 | 1683
~ M 3 TYP
59 Q] 376 | 401
o R 115 | 1.39
15 3 45 60 /5 90 105 120 135 150 165 S g:; ggg CASE 77-06
T(. CASE TEMPERATURE (°C) v Yo T = > 1T0-225AA TYPE
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BD676, 676A, BD678, 678A, BD680, 680A, BD682

ELECTRICAL CHARACTERISTICS (T¢ = 259C unless otherwise noted)

I Characteristic T Symbol I Min l Max I Unit ]
OFF CHARACTERISTICS
-Emitter Br y Voltage! 1} BD676, 676A BVCEOQ 45 _ Vde
(¢ = 50 mAdc, ig = 0) BDE78, 678A 6o -
BD68O, 680A 80 -
BD682 100
ICollector Cutoff Current Iceo uAdc
{Vcg = Half Rated Veeo- lg = _ 500
Collector Cutoff Current IcBO mAdc
(Vg = Rated BVCEQ, g = 0) - 02
(Vcg = Rated BVggQ. g = 0, T¢ = 100°C) - 20
E mitter Cutoff Current IegO - 20 mAde
(Vgeg =50 Vdc, I =0)
ON CHARACTERISTICS
DC Current Gain(1) hEE
(1c = 1.5 Ade, Vg = 3.0 Vdc) BD676. 678, 680, 682 750
tic = 2.0 Ade, Veg = 3.0 Vdc) BD 676A, 678A, 680A 750 -
Collector-Emitter Saturation Voltage(1} )
(ic = 1.5 Adc, Ig = 30 mAdc} BD 678, 680, 682 VCE (sat) 25 vde
{ig = 20 Adc, 1g = 40 mAdc) BD 676A, 6784, 680A 28
Base-Emitter On Valtage(1} T VBEton) Vde
(lc = 1.5 Adc, Vg = 3.0 Vdc) BD 678, 680, 682 - 25
{ic = 2.0 Ade, Veg = 3.0 Vdc) BD 676A, 678A, 680A l 25
DYNAMIC CHARACTERISTICS .
Smali-Signal Current Gain hte [ 10 - - |
(Ic= 1.5 Adc, VCE = 3.0 Vdc, f = 1 0 MHz) !

(Vpuise Test

Pulse Width < 300 us. Duty Cycle €2 0%

FIGURE 2 DC SAFE OPERATING AREA
540
~
- ~ L 14
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<
=
; 10} e e e Bonding Wire Lumit There are two limitations on the power handling abifity of a
< — == — == — Thermal Limn at T( = 25°C Transistor average runction temperature and secondary breakdown
2 s Secondary Breakdown Limit Safe operating area curves indicate ¢ Vg himits of the transistor
° i T IL i I N that must be observed for reliable operation; e.g.. the transistor
S 1171 l \ \ must not be subjected to greater dissipation thar the curves indicate
g 02 Te =26 °c } . \ At high case temperatures, thermal limitations will reduce the
:): BD676, 676A —») \ power that can be handled to values less than the limitations im-
ke BDE78, 678 A-— \‘ \‘ posed by secondary breakdown. (See AN-415)

BD680, 680A F “
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FIGURE 3 BDARLINGTON CIRCIHT SCHEMATIC
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