ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Repl. pl Number Part Number Repl. Repl. Number
2NB410 MJE200 3-866 2N6531 TIP102 3-1091
2NBAY MJEZ10 3-866 2N6532 TIP102 3-1091
2NB412 MJE180 3-862 2N6534 2N6301 3-147
2N6413 MJE18T 3-862 2N6535 TIP102 31091
2N6414 MJET70 3-862 2N6536 TIP102 3-1091
2N6415 MJET71 3-862 2NB542 2N6543 3215
2N6416 MJE243 3-870 2N6543 2N6543 3215
2N6417 MJE?243 3-870 2N6544 2N6545 3221
2N6418 MJUE253 3-870 2N6545 2N6545 3221
2N6419 MJE253 3870 2N6546 2N6546 3-225
2N6420 2N6420 3-20 2NB546JAN 2NB546JAN 3225
2NB4 2N6421 3-20 2NB546JTX 2NB546JTX 3225
2N6422 2N6422 3-20 2NB547 2N6547 3225
2N6423 2N6212 3161 2N6547JAN 2NB547JAN 3-225
2NB424 2N6212 3-161 INBBATITX 2N654TITX 3225
2N6425 2N6212 3-161 2N6548 MJESOC 3-888
2N6436 2N6436 3-203 2N6549 MJESOC 3-838
2N6437 2N6437 3203 2N8551 2N4923 379
2N6437JAN 2N6437JAN 3-203 2N65652 2N4923 379
2N6437JTX 2NB437JTX 3-203 2N6553 2N4923 379
2NBA3TITXV 2NGA3TITXV 3-203 2NGS5¢ 2N4N9 375
2N6438 2N6438 3-203 2N6555 2N4919 375
2N6438JAN 2N6438JAN 3-203 2N6556 2N4919 375
2N6438JTX 2NB438JTX 3-203 2NB557 MJE340 3-876
ANBA3BITRY INBA3BITXV 3-203 2NB558 MJE340 3-876
2NB465 MJE15030 3-972 2N6559 MJE340 3-876
2N6466 MJE15030 3-972 2N6569 2N3055 3-6
INGABT MJE15031 3972 2NB573 2N6546 3225
2N6468 MJE15031 3-972 2N6574 2N6546 3-225
2N6469 2N5879 3123 2N6575 2N6547 3-225
N84T0 2N5831 3123 2N6576 2N8576 3-229
2N6471 2N5831 3123 2N8577 2N6577 3-229
2N6472 2N5882 3123 2N6578 2NB578 3-229
2N6473 MJE15028 3972 2N6609 2N6609 3-52
2N6474 MJE15028 3-972 2N6648 2N6648 3-195
2N6475 MJE15029 3972 2N6648JAN 2NB648JAN 3-195
2NB476 MJE15029 3-972 2NB648JTX 2N6648JTX 3195
2NB477 MJE15028 3972 2N6648JTXV 2N6648JTXV 3-195
2N6478 MJE15030 3972 2N6649 2N6054 3-147
2N6486 2N6486 3-207 2N6649JAN 2N6649JAN —
2N6487 2N6487 3-207 2NB643JTX 2N6649JTX -
2N6488 2N6488 3-207 2N6643JTXV 2NG6AIJTXV -
2N6489 2N6483 3-207 2N6650JAN 2N6650JAN —
2N6490 2N6430 3-207 2NBBSOUTX 2N6650JTX -
2NB491 2N6491 3-207 2NB650JTXV 2NBB50JTXV -
2N6492 2N6055 3147 2N6666 2N6667 3232
2N6493 26056 3147 2N6667 2N6667 3232
2N6494 2N6056 3147 2N6668 2N6668 3-232
2N6495 2N5428 3101 2N6671JAN 2N6671JAN -
2N6496 2N63329 3-188 2NBET1JTX 2NB671JTX —
2N6497 2N6497 3211 2N6671JTXV 2N6671JTXV —
2N6493 2N6498 3211 2NE6T3JAN 2N6673JAN —
2NB499 MJE13005 3944 2NBBT3JTX 2N6673JTX —
2N6500 IN5430 3101 2NB673JTXV 2NBBT3ITXV -
2N6510 2N6306 3181 2N6676 MJ16010 3758
2N6511 2N6306 3181 2N6677 MJ16010 3-758
2NES12 2N6545 32 2N6678 MJ16010 3758
2N6513 2N6545 3-221 2N6833 2N6833 3-236
2N6514 2N6545 3 2N6834 2ZN6834 3-236
2N6530 TIP101 31091 2N68B35 MJ16006 3-742

*Consult Motorola if a direct replacement is necessary.
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TABLE 1 — METAL TO-204, TO-204AE (continued)

Resistive Switching

IcCont | VCEO(sus) . ts t fr Pp (Case)

Amps Volts Device Type hFe @lIg ns HS @l MHz Watts

Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
15 MJ16012 7 min 15 09 typ [0.15 typ 10 175
2N6836 10/30 10 3 0.35 10 10 175
500 MJ16010A 5 min 15 3 04 10 175
850+ MJ12022 5 min 15 0.1 typ 10 175
16 100 BD318 25 min 5 1 200
2N5629 2N6029 25/100 8 1.2typ | 1.2 typ 8 1 200
120 2N5630 2N6030 20/80 8 1.2typ { 1.2typ 8 1 200
140 2N3773 2N6609 15/60 8 1.1typ | 1.5typ 8 4 150
2N5631 2N6031 15/60 8 1.2typ | 1.2 typ 8 1 200
200 MJ15022 MJ15023 15/60 8 5 250
250 MJ15024 MJ15025 15/60 8 5 250
18 160 BUX41N 8 min 12 1.2 0.25 12 8 120
20 60 2N3772 15/60 10 2 150
2N6282## 2N6285# # 750/18k 10 25typ | 25typ 10 a# 160
75 2N5039 20/100 10 1.5 0.5 10 60 140
80 2N5303 2N5745 15/60 10 2 1 10 2 200
2NE283## 2N6286## 750/18k 10 25typ | 25typ 10 44 160
90 2N5038 | 20/100 12 1.5 0.5 12 60 140
100 IN6284## 2N62874## 750/18k 10 25typ | 2.5typ 10 a4 160
125 BUX40 8 min 15 1 0.25 15 8 120
140 MJ15003 MJ15004 25/150 5 2 250
160 BUV1IN 10 min 15 1.2 0.25 15 8 150
200 BUV1I1 10 min 12 1.8 04 12 8 150
MJ13330 8/40 10 3.5 0.7 10 5to 40 175
250 BUV12 10 min 10 15 0.5 10 8 150
MJ13331 8/40 10 35 0.7 10 5to 40 175
350 MJ10000# # 40/400 10 3 1.8 10 10# 175
MJ10004## 40/400 10 1.5 0.5 10 104 175
400 MJ10001## 40/400 10 3 1.8 10 10# 175
MJ10005# # 40/400 10 1.5 0.5 10 104 175
MJ13333 10/60 5 4 0.7 10 175
450 MJ10008## 30/300 10 2 0.6 10 8# 175
MJ16014 5 min 20 2.7 0.35 20 250
MJ16016 7 min 20 2.2 0.25 20 250
2N6837 10/30 15 2.5 0.25 15 250
500 MJ100094# 30/300 10 2 0.6 10 8# 175
MJ13335 10/60 5 4 0.7 10 175
700 BUT15## 15 min 12 25 08 12 175
750 MJ10024# # 50/600 20 5 18 10 250
850 MJ10025# # 50/600 20 5 18 10 250

* V(BRICEX- # [hfel @ 1 MHz, ## Darlington {continued)

D JAN, JTX, JTXV Available
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MOTOROLA
m SEMICONDUCTOR HE——

TECHNICAL DATA

NPN

2N3773
PNP

2N6609

150 W@ 100 vV

High Safe Operating Area (100% Tested)

® Completely Characterized for Linear Operation

® For Low Distortion Complementary Designs

High DC Current Gain and Low Saturation Voltage
hFE = 15 (Min) @ 8 A, 4 V
VCE(sat) =1.4 V (Max} @ Ic =g A, IB =08A

COMPLEMENTARY SILICON POWER TRANSISTORS

The 2N3773 and 2N6609 are PowerBase power transistors de-
signed for high power audio, disk head positioners and other linear
applications. These devices can also be used in power switching cir-
cuits such as relay or solenoid drivers, dc to dc converters or inverters.

16 AMPERE
COMPLEMENTARY
POWER TRANSISTORS

140 VOLTS
150 WATTS

*MAXIMUM RATINGS

Rating Symbol Value Unit
Collector Emitter Voltage VCEO 140 Vde
Collector-Emitter Voltage VGEX 160 Vde
Collector-Base Volitage VeBo 160 Vdc
Emitter-Base Voltage VEBO 7 Vdc
Collector Current — Continuous Ic 16 Adc
— Peak {1} 30
Base Current — Continuous s 4 Adc
~ Peak (1) 15
Totat Power Dissipation @ T¢ = 25°C Pp 150 Watts
Derate above 25°C 0.855 w/°C
Operating and Storage Junction Ty Targ -65 to +200 o¢c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rgic 1.17 °c/w

*Indicates JEDEC Registered Data

{1) Pulse Test: Puise Width = Sms, Duty Cycle < 10%.

H

STYLE 1

PIN 1. BASE

2. EMITTER
CASE COLLECTOR

]

c

SEATING
L7 ] maee

—={la—D 2p

el 0150008 ®

F——

[#ls0 008 ®[T] v®]

NOTES:

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M. 1982

CONTROLLING DIMENSION: INCH,

ALL RULES AND NOTES ASSOCIATED WITH
REFERENCED TO-204A4 OUTLINE SHALL APPLY.

MILLIMETERS | _INCHES
DIM [ MIN | MAX | MIN | MAX
Al — || - | 1560
B | — [ 2108 ] — [08%
C | 635 | 825 | 0250 | 0325
D 1097 | 109 | 0038 | 0043
E 140 177
F 01685C |
[ 10.92 BSC ]
H 54685C |
4 1689BSC | 06
& [ 118 [ 1218 ]
Q | 384 | 419
R — [ 26
U | 483 | 513 | 01%0 | 0210
V | 384 [ 4'9 | 0151 | 0168
CASE 1-06
TO-204AA
(TO-3)
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2N3773 NPN/2N6609 PNP

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

Characteristic [ Symbol l Min Max Unit _]
OFF CHARACTERISTICS (1)
*Collector-Emitter Breakdown Voltage VCEO(sus) 140 - Vdc
{Ic = 0.2 Adc, Ig =0)
*Collector-Emitter Sustaining Voltage VCEX (sus) 160 - Vdc
{Ig = 0.1 Adc, VBE(off) = 1.5 Vdc, Rgg = 100 Ohms)
Collector-Emitter Sustaining Voltage VCER(sus} 150 - Vdc
{Ic = 0.2 Adc, Rgg = 100 Ohms)
*Collector Cutoff Current IcEO mAdc
(VCE = 120 Vde, Ig = 0} - 10
*Coltector Cutoff Current ICEX mAdc
(VCE = 140 Vdc, VBE(off) = 1.5 Vdc) - 2
(VGE = 140 Vdc, VBE(off) = 1.5 Vde, T = 150°C) - 10
Collector Cutoff Current IcBO - 2 mAdc
{VcB = 140 Vde, 1g = 0)
*Emitter Cutoff Current IEBO - 5 mAdc
(VBE =7 Vdc, Ig = 0)
ON CHARACTERISTICS (1)
DC Current Gain hgg -
*(lc = 8 Adc, Vg = 4 Vdc) 15 60
{Ic = 16 Adc, Vg = 4 Vde) 5
Collector-Emitter Saturation Voltage VCE(sat) vdc
*(Ic =8 Adc, Ig = 800 mAdc) - 1.4
(Ic =16 Adc, 1g = 3.2 Adc) — 4
*Base-Emitter On Voltage VBE(on) - 2.2 Vde
(Ic = 8 Adc, Vgg = 4 Vde)
DYNAMIC CHARACTERISTICS
Magnitude of Common-Emitter |hfef 4 - -
Small-Signal, Short-Circuit, Forward Current Transfer Ratio
(Ic=1A, f =50 kHz)
*Small-Signal Current Gain hse 40 - -
{Ic =1 Adc, VoE = 4 Vdc, f = 1 kHz)
SECOND BREAKDOWN CHARACTERISTICS
Second Breakdown Coliector Current with Base Forward Blased Is/b 1.5 -

t=1s (non-repetitive}, Vcg = 100 V, See Figure 12

{1} Puise Test: Pulse Width = 300 us, Duty Cycle <« 2%.
*Indicates JEDEC Registered Data
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V, VOLTAGE (VOLTS)

2N3773 NPN/2N6609 PNP

hee, DC CURRENT GAIN

Ve, COLLECTOR-EMITTER VOLTAGE {VOLTS)

NPN PNP
FIGURE 1 — DC CURRENT GAIN FIGURE 2 — DC CURRENT GAIN
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There are two limitations on the powerhandling ability of a

Ic, COLLECTOR CURRENT (AMP)

2N3773 NPN/2N6609 PNP

FIGURE 7 — FORWARD BIAS SAFE OPERATING AREA
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The data of Figure 7 is based on Tj(pk) = 200°C; Tg is variable

transistor: average junction temperature and second breakdown. depending on conditions. Second breakdown pulse limits are valid
Safe operating area curves indicate Ic — Vg limits of the tran- for duty cycles to 10% provided TJ(pbk) < 200°C. At high case
sistor that must be observed for reliable operation: i.e., the tran- temperatures, thermat limitations will reduce the power that can
sistor must not be subjected to greater dissipatior than the curves be handled to values less than the limitations imposed by second
indicate. breakdown.

POWER DERATING FACTOR (%)

FIGURE 8 — POWER DERATING
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