ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motoroia
Industry Direct Similar Page Industry Direct Similar Page
Part Number Repl. Repl Number Part Number Replacement Replacement Number

2N6283 2N6283 3172 2N6323 MJ10015 3-606
2N6283JAN 2N6283JAN 3172 2N6324 MJ10015 3-606
2N6283JTX 2N6283JTX 3172 2N6325 M.J10015 3-606
2N6283JTXV 2N6283JTXV 3172 2N6326 2N6328 -
2N6284 2N6284 3172 2N6327 2N6328 -
2N6284JAN 2N6284JAN 3172 2N6328 2N6328 -
2N6284JTX 2NB28B4JTX 3172 2N6329 2N6884 3127
2N6284JTXV 2N6284JTXV 3172 2N6330 2N5884 3127
2N6285 2N6285 3172 2N6331 2N5884 3127
2N6286 2N6286 3172 2N6338 2N6338 3-188
2N6286JAN 2N6286JAN 372 2N6338JAN 2N6338JAN 3-188
2N6286JTX 2N6286JTX 3172 2N6338JTX 2NB338JTX 3-188
2N6286JTXV 2N6286JTXV 3-172 2N6338JTXV 2N6338JTXV 3-188
2N6287 2N6287 3172 2N6339 2N6339 3-188
2N6287JAN 2N6287JAN 3172 2N6340 2N6340 3-188
2N6287JTX 2N6287JTX 3172 2N6341 2N6341 3-188
2N6287JTXV 2N6287JTXV 3172 2N6341JAN 2N6341JAN 3-188
2N6288 2N6288 3-151 2N6341JTX 2N6341JTX 3-188
2N6289 2N6288 3-151 2N6341JTXV 2N6341JTXV 3-188
2N6290 2N6292 3151 2N6354 2N6339 3-188
2N6291 2N6292 3151 2N6355 2N6057 3143
2N6292 2N6292 3-151 2N6356 2N6057 3-143
2N6293 2N6292 3-151 2N6357 2N6058 3-143
2N6294 2N6294 3177 2N6358 2N6058 3-143
2N6295 2N6295 3177 2N6359 2N5885 3127
2N6296 2N6296 3177 2N6371 2N3086 3-6
2N6297 2N6297 3177 2N6372 2N5428 3101
2N6298 2N6298 3147 2N6373 IN5428 3101
2N6298JAN 2N6298JAN 3-147 2N6374 2N5428 3-101
2N6298JTX 2N6298JTX 3-147 2N6377 2N8377 3-191
2N629BJTXV 2N6298JTXV 3147 2N6378 2N6378 319
2N6299 2N6299 3147 2N6378JAN 2N6378JAN 3-191
2N6299JAN 2N6293JAN 3-147 2N6378JTX 2N6378JTX 3191
2N6298JTX 2N6299JTX 3-147 2N6378JTXV 2N6378JTXV 319
2N6299JTXV 2N62994TXV 3-147 2N6379 2N6379 3191
2N6300 2N6300 3-147 2N6379JAN 2N6379JAN 3191
2N6300JAN 2N6300JAN 3147 2N63794TX 2NB3794TX 319
2N6300JTX 2N6300JTX 3-147 2N6379JTXV 2N63TTXV 3191
2N6300JTXV 2N63004TXV 3147 2N6380 2N6377 3-191
2N6301 2N6301 3-147 2N6381 2N6378 3-191
2N6301JAN 2N6301JAN 3147 2N6382 2N6379 319
2N6301JTX 2N6301JTX 3-147 2N6383 2N6383 3-195
2NB301JTXV 2NB301JTXV 3147 2N6383JAN 2N6383JAN 3195
2N6302 2N5630 3-105 2N6383JTX 2NB383JTX 3195
2N6303 2N6303 332 2N6383JTXV 2N6383JTXV 3-186
2N6306 2N6306 3181 2N6384 2N6384 3195
2NB30BJAN 2N6306JAN 3181 2N6384JAN 2N6384JAN 3195
2N6306JTX 2N6306JTX 3-181 2N6384JTX 2N6384JTX 3195
2N6307 2N6307 3-181 2N6384JTXV 2N6384JTXV 3195
2N6308 2N6308 3181 2N6385 2N6385 3195
2N6308JAN 2N6308JAN 3-181 2N6385JAN 2NB385JAN 3195
2N6308JTX 2N6308JTX 3181 2N6385JTX 2N6385JTX 3195
2N6312 2N6318 3-185 2N6385JTXV 2NB385STXV 3191
2N6313 2N6318 3185 2N6386 2N6386 3-199
2N6314 2N6318 3-185 2N6387 2N6387 3-199
2N6315 2N5428 3101 2N6388 2N6388 3-199
2N6316 2N5428 3101 2NB406 MUEIT! 3-862
2N6317 2N6317 3185 2N6407 MJE172 3-862
2N6318 2N6318 3-185 2N6408 MJE181 3-862
2N6322 MJ10015 3-606 2N6409 MJE182 3-862

*Consult Motorola if a direct replacement is necessary.




TABLE 1 — METAL T0-204, TO-204AE (continued)

Resistive Switching
IcCont | VCEO(sus) . ts 1 tr Pp (Case)
Amps Volts Device Type heE @le | ws s | @lc  MHz | Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C

6 375 BU326 30 typ 0.6 35 1** 25 6 20
400 BU326A 30 typ 0.6 35 1x* 25 6 90
75 80 2N3448 40/120 5 2 0.35 5 10 115
8 60 MJ10004## MJ900+# # 1k min 3 90
2N6055## 2N6053## 750/18k 4 1.5typ | 1.5typ 4 Ag 100
80 MJ1001# # MJSO1## 1k min 3 90
2N6056# # 2N6054# # 750/18k 4 1.5typ | 1.5typ 4 a# 100
250 2N6306 15/75 3 1.6 0.4 3 5 125
300 2N6307 15/75 3 1.6 0.4 3 5 125

350 2M6308 12/60 3 1.6 04 5 5 125 |
400 2N6545 7/35 5 4 1 5 6 125
MJ6503 15 min 2 2 0.5 4 125
MJ13080 8 min 5 1.5 0.5 5 150
450 MJ16006 5 min 8 25 0.25 5 150
MJ16008 7 min 8 2.2 0.25 5 150
2N6835 10/30 5 25 0.25 5 10 150
500 MJ16006A 5 min 8 3 0.4 5 150
850* MJ12021 5 min 8 0.1 typ 5 150
1400* MJ10011## 20 min 4 1 4 80
1500* MJ12005 5 min 5 1 5 100
9 400 BUX47 7 min 6 2 0.4 & 150
450 BUX47A 7 min 5 2 0.4 5 150
10 40 2ZN63834# 2N664BH 1k/20k 5 20# 100
60 2N3789 15 min 3 0.3typ | 0.4 typ 5 4 150
2N3715 2N3I9 30 min 3 03typ | 0.4 typ 5 4 150
2N5877 2N5875 20/100 4 1 0.8 4 4 150
2N6384# 4 1k/20k 5 20# 100
MJ3000# # MJ2500## 1k min 5 150
80 2N3714 2N3790 15 min 3 03typ | 0.4 typ 5 4 150
2N37216 2N3792 30 min 3 03typ | 0.4 typ 5 4 150
2N5878 2N5876 20/100 4 1 0.8 4 4 150
2NGIBSH# 1k/20k 5 20# 100
MJ3001## MJ2501## 1k min 5 150
140 2N5634 15/60 5 0.9typ | 09 typ 5 1 150
2N3442 20/70 4 17

* V(BR)CEX. # |hfel (w1 MHz, ## Darlington (continued)

l:l JAN, JTX, JTXV Available



TABLE 12 — POWER DARLINGTONS (continued)

Resistive Switching

IcCont | VCEO(sus) . ts t§ |hfe| @ | Pp (Case)
Amps Volts Device Type hrg @Il us ps @lc | 1TMHz | Watts Case
Max Min NPN PNP Min/Max | Amp Max Max | Amp Min @ 25°C JEDEC/MOT
8 80 MJ1001 MJ90? 1k min 3 90 TO-204/1
TIP101 TiP106 1k/20k 3 1.5 typ { 1.5 typ 3 4 80 TO-220/221A
2N6044 2N6041 1k/10k 4 1.5typ | 1.5 typ 3 4 75 TO-220/221A
2N6301 2N6299 750k/18k 4 1.5typ |1.5 typ 4 4 75 TO-213A/80
2N6056 2N6054 750k/18k 4 15typ |[1.5typ| 4 4 100 TO-204AN
MJE6044 MJE6041 1k/20k 4 15typ (1.6typ| 4 2 75 TO-225AB/90
100 BDX53C BDX54C 750 min 3 4 60 TO-220/221A
BD901 BD902 750 min 3 1 70 TO-220/221A
MJE6045 1k/20k 4 1.5typ (1.5typ| 4 2 75 TO-225AB/90
MJD122 MJD127 1k/12k 4 15typ | 2typ 4 4 20 TO-252/369A-04
MJF102 MJF107 3k min 3 1.5typ [1.5typ 3 4 35 —/221C-02
TiP102 TIP107 1k/20k 3 1.5typ (1.5 typ 3 4 80 TO-220/221A
2N6045 2N6042 1k/10k 4 1.5 typ {1.5typ 3 4 75 TO-220/221A
120 BDX53D BDX54D 750 min 3 4 60 TO-220/221A
150 BU807e 100 min 5 |0.55typ|0.2typ 5 60 TO-220/221A
200 BU8OGe 100 min 5 |0.55typ|0.2 typ 5 60 TO-220/221A
300 MJES740 2007400 4 8typ | 2typ 6 80 TO-220/221A
350 MJES5741 200/400 4 8typ | 2typ 6 80 T0-220/221A
400 MJE5742 200/400 4 8typ | 2typ 6 80 T0-220/221A
500 BUT50Pe 30 min 2 0.75typ 0.1 typ 5 100 TO-218/340D
1400* MJ10011 20 min 4 1 4 80 TO-204/1
10 40 2N6383 2N6648 1k/20k 5 20 100 TO-204/1
D44E1 1000 min 5 2typ |05typ| 10 50 TO-220/221A
45 BDX33 BDX34 750 min 4 3 70 TO-220/221A
60 BDVé6S BDV64 1k min 5 125 TO-218/340D
BDX33A BDX34A 750 min 4 3 70 TO-220/221A
MJ3000 MJ2500 1k min 5 150 TO-20411
2N6387 2N6667 1k/20k 5 20 65 TO-220/221A
2N6384 1k/20k 5 20 100 TO-20411
D44E2 1000 min 5 2typ |05typ| 10 50 TO-220/221A
TIP140 TIP145 500 min 10 ! 25typ |25typ 5 4 125 TO-218/340
80 2N6388 2N6668 1k/20k 5 20 65 TO-220/221A
2N6385 1k/20k 5 20 100 TO-204/1
BDV65A BDV64A 1k min 5 125 T0-218/340D
BDX33B BDX34B 750 min 3 3 70 TO-220/221A
D44E3 1000 min 5 2typ {0.5typ| 10 50 TO-220/221A
MJD44E3 1k min 5 2typ {05typ| 10 20 TO-252/369A-04
TIP141 TIP146 500 min 10 25typ {25 typ 5 4 125 TO-218/340
100 BDV65B BDV64B 1k min 5 125 TO-218/340D
BDX33C BDX34C 750 min 3 3 70 TO-220/221A
TIP142 TIP147 500 min 10 25typ |25 typ 5 4 125 TO-218/340
120 BDV65C BDV64C 1k min 5 125 TO-218/340D
BDX33D BDX34D 750 min 3 3 70 TO-220/221A
200 BU323P 150 min 6 15 15 6 125 TO-218/340D
250 BU323AP 150 min 6 15 15 6 125 TO-218/340D
350 BU323 150 min 6 7.5typ 5.2 typ 6 175 TO-204/1
MJ10002 30/300 5 25 1 5 10 150 TO-2041
MJ10006e .30/300 5 1.5 0.5 5 10 150 TO-204/1
400 BU323A 150 min 6 7.5typ 5.2 typ 6 175 TO-204/1
MJH10012 100/2k 6 15 15 6 118 TO-218/340
MJ10007e 30/300 5 15 0.5 5 10 150 TO-204/1
® Darlington with speed-up diode. {continued)
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MOTO 2N6383, 2N6384
[ ] SEMICONDUCTOR I 2N6385 m
TECHNICAL DATA PNP

2N6648

15 AMPERE PEAK
COMPLEMENTARY SILICON POWER A
DARLINGTON TRANSISTORS COMPLEMENTARY
SILICON POWER
. monolithic complementary silicon Darlington transistors designed DARLINGTON TRANSISTORS
for low and medium frequency power applications such as power
switching, audio amplifiers, hammer drivers, and shunt and series 40_60'80Y°LTS
100 WATTS

regulators.

® High Gain Darlington Performance

® True Complementary Specifications

—
*MAXIMUM RATINGS @
2N6383 | 2N6384 | 2N6385
Rating Symbol 2N6648 Unit
Collector-Emitter Voltage VCEO(sus) 40 60 30 Vde
Collector-Emitter Voltage VCEX 40 60 80 Vdc
Collector-Emitter Voltage VCBO 40 60 80 Vdc | STVE 1
Emitter Base Voltage VEBO 5.0 Vde PIN 1. BASE
Collector Current — Continuous Ic 10 Adc A CASQE Ex{[zi:oﬂ
Peak (1)°* Icm 15 I._B__.‘ J_
Base Current - Continuous B 0.25 Adc L_ T ¢
Total Power Dissipation Po T — T- :3::6
@ T =25°C (2) 100 Watts E L
Derate above 25°C 0.571 w/°c . Tk
Operating and Storage Junction Ty Tstg (e———-651t0 +200 —= °c mm} Qﬂ
Temperature Range (2)

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Ryuc 1.7% oc/w
Maximum Lead Temperature for Soldering TL 235 °c
Purposes: 1/32" from Case for 5 Seconds
T a
i £
*Indicates JEDEC Registered Data. ores  L¥L#00 0005 @ 7] Ve,
**Not JEDEC Registered. 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982
(1} Pulse Width = 60 ms, Duty Cycle < 10%. 2. CONTROLLING DIMENSION: INCH
N 3. ALL RULES AND NOTES ASSOCIATED WITH
{2) Exceeds JEDEC Registration for 2N6648. o REFERENCED TO-204AA OUTUINE SHALL APPLY
JEDEC Registration gives P = 70 W, T = 160°C. . e
[ T wiumetes [~ _INCHES !
DIM mwj[ MaX | MIN
AL 3937 |
i nee ad
€ 635 ; 8% ). 5
Collector Collector ’*2 N ?j; I :33
F 30.1588C _.|
G 10.92 BSC
H 546 BSC
Base Base iﬂ\ 16.89 BSC
~ 4k =~ 50
CASE 1-06
Emitter Emitter TO-204AA
(TO-3}
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2N6383, 2N6384, 2N6385, NPN, 2N6648, PNP

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

Characteristic l Symbol T Min Max Unit

OFF CHARACTERISTICS

“Collector-Emitter Sustaining Voltage {1) VCEO(sus) Vde
{lg = 200 mAde, I1g = 0) 2N6383, 2N6648 40 -
2N6384 60 -
2N6385 80 -
Collector Cutoff Current Iceo mAdc
(VcE - Rated Value) - 1.0
*Collector Cutoff Current ICEV mAdc
(VCE = Rated VgEQ(sus) Value, VBE(off) = 1.5 Vdc) - 0.3
(VCE = Rated VCEQ(sus) Value, VBE(otf) = 1.5 Vde, Te = 150°C) - 3.0
*Emitter Cutoff Current lERO - 10 mAdc
(VEg = 5.0 Vdc, Ig = 0)
Coltector-Emitter Sustaining Voltage {1) VCER({sus) Vde
(R = 100 &2, I = 200 mA} 2N6383, 2N6648 40 -
2N6384 60 -
2N6385 80 —
Collector-Emitter Sustaining Voliage (1) VCEV(sus) Vde
(VBE(otf) - 1.5V, Ic - 200 mA) 2N6383, 2N6648 40 -
2N6384 60 -
2N&385 80 -

ON CHARACTERISTICS (1)

*DC Current Gain hFE —
{Ig = 5.0 Adc, Vg = 3.0 Vdc) 1000 20,000
{ic = 10 Adc, Vg = 3.0 Vdc) 100

*Collector-Emitter Saturation Voltage V(CE(sat) Vde
{Ic = 6.0 Adc, Ig = 0.01 Adc} - 20
{Ic = 10 Adc, Ig = 0.1 Adc) - 3.0

*Base-Emitter On Voltage VBE(on) Vdc
(Ic = 5.0 Adc, VeE = 3.0 Vdc) - 2.8
{Ig = 10 Adc, Vgg = 3.0 Vdc) - 45

Diode Forward Voltage VF - 4.0 Vdc
(I = 10 Adc)

*DYNAMIC CHARACTERISTICS

Output Capacitance Cob — 200 pF
(VeB = 10 Vde, IE = 0, frggr = 1.0 MH2)
*Magnitude of Common-Emitter Small-Signal Short-Circuit thiel 20 -

Current Transfer Ratio
{lc =1.0 Adc, Vg = 5.0 Vdg, f = 1.0 MHz)

Common Emitter Small-Signal Short-Circuit Forward hte 1000 - -
Current Transfer Ratio
{Ic = 1.0 Ade, VGE = 5.0 Vde, f = 1.0 kH2)

SECOND BREAKDOWN

Second Breakdown Collector Current with Base-Forward Biased Is/s See Figures 8 and 9
Second Breakdown Energy with Base Reverse-B ased Es/p 120 - mJ
(L =12mH, Rgg = 100 2, VgE(off) = 1.5 Vdc, I¢c = 4.6 Adc)

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2%.
* Indicates JEDEC Registered Data.
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2N6383, 2N6384, 2N6385, NPN, 2N6648, PNP

FIGURE 1 — DC CURRENT GAIN FIGURE 2 — COLLECTOR SATURATION REGION
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TRANSIENT THERMAL
RESISTANCE {NORMALIZED)

f(t)

15
10

05

Ig, COLLECTOR CURRENT (AMPS)

0.2
0.15

2N6383, 2N6384, 2N6385, NPN, 2N6648, PNP

FIGURE 7 — THERMAL RESPONSE
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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-Vgg 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 8 is based on Tg = 26°C; Ty(pk) is
variable depending on power level. Second breakdown pulse
timits are valid for duty cycles to 10% but must be derated

FIGURE 8 — T¢ = 25°C

for temperature.
TJ(pk) may be calculated from the data in Figure 7. At

high case temperatures, see Figure 9, thermal limitations will
reduce the current that can be handled to values less than
the limitations imposed by second breakdown. Second break-
down limitations do derate the same as thermal limitations.
Allowable current at the voltages shown on Figure 8 may be
found at any case temperature by derating linearly to 200°C.
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FIGURE 10 — CE DIODE CHARACTERISTICS
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