ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Repl I Number Part Number Repl pl Number
2N5068 2N5758 3116 2N5349 2N5339 397
2N5069 IN5758 3116 2N5384 2NB191 3-158
2N5083 2N5339 397 2N5385 2N6131 3-158
2N5084 2N5333 3-97 2N5386 2N5038 383
2N5085 2N5339 3-97 2N5387 2N6546 3-225
IN5147 2N6191 3-158 2N5388 2N6546 3-225
2N5148 2N5337 397 2N5389 2N6546 3225
2N5149 2N6191 3-158 2N5404 2N6191 3-158
2N5150 2N5337 3-97 2N5405 2N6191 3-158
2N5151 2NB191 3-158 2N5406 2N6191 3-158
2N5152 INB337 3.97 2NB407 2N6193 3-158
2N5153 2N6191 3-158 2N5408 2N6191 3-158
2N5154 2N5337 397 25403 ANGI3 3-198
2N5157 2N6545 322 2N5410 2N6191 3-158
2N5190 2N5180 3-85 2Ns411 2N6193 3158
N5191 2N5191 3-85 2NB427 2NB428 3-101
2N5192 2N5192 3-85 2N5428 2N5428 3101
2N5193 2N5193 3-89 2N5429 2N5429 3-101
2N5194 2N5194 3-89 2N5430 2N5430 3101
2N5195 2N5195 3-89 2N5466 2N6545 3-221
2N5202 2N5428 3101 2N5467 2N6545 3221
2N5239 2N6306 318 INBATT 2N5339 397
2N5240 2N6545 3221 2N5478 2N5339 397
2N5241 2N3802 3-60 2N5479 2N5339 397
2N5264 2N6249 3-164 2N5480 2N5339 3-97
2N5284 2N5339 3-97 2N5490 MJE3055T 3-904
2N6285 2N5339 3-97 2N5491 MJE3055T 3-904
2N5286 2N6191 3-158 2NB492 2N6292 3151
2N5287 2N6191 3-158 2N5493 2N6292 3-151
2N5293 2N6123 3-154 2N5494 MJE3055T 3904
2N5294 26123 3-154 G495 MJE3055T 3-904
2N5295 2NB121 3-154 2N5496 2N6292 3-151
2N5296 2N6121 3-154 2N5497 2N6292 3-151
2N5297 2N6122 3-154 2N5508 2N5428 3101
INS298 2N6122 3-154 2N5539 2N6379 319
2N5301 2N5301 3-93 2N5559 MJ15001 3710
2N5302 2N5302 3-93 2NB575 2N5685 3112
2N5302JAN 2N5302JAN 393 2N5578 2N5685 3112
2N53024TX 2N53024TX 3-93 2N5598 2N5428 3-101
2NB302JTXV 2N53024TXV 3-93 2N5600 2N5428 3-101
2N5303 2N5303 3-93 2N5602 2N5428 310
2N5303JAN 2N5303JAN 3-93 2N5604 2N5430 3101
2N5303JTX 2N5303JTX 393 2N5606 2N5428 3-101
INS3034TXY INSI03ITXV 393 2NB610 2N5428 310
2N5325 2N5339 397 2N5612 2N5430 3-101
2N5333 2N6303 3-32 2N5614 2N3448 318
N334 2N5337 3-97 2NB616 2N3448 3-18
2N5335 2N6337 397 2N5618 2N3448 3-18
2N5336 2N5336 397 2N5629 2N5629 3-105
2N5337 2N5337 3.97 2N5630 2N5630 3105
2N5338 2N5338 3-97 2N5631 2N5631 3-105
2N5339 2N5339 3-97 2N5632 2N5882 3123
2N5339JAN 2N5338JAN 397 IND633 MJI15001 3710
2N5339JTX 2NS339JTX 397 2N5634 MJ15001 3-10
2N5339JTXV 2N5339JTXV 3-97 2N5651 2N3585 3-20
ANS344 2NB211 3161 2N5655 2N5655 3-109
2N5345 2N6212 3-161 2N5656 2N5656 3-109
2N5346 2N5339 3-97 2N5657 2N5657 3-108
2N5347 2N5339 397 2N5660 2N3585 320
2N5348 2N5339 3-97 2N5661 2N3584 320

*Consult Motorola if a direct replacement is necessary.
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TABLE 7 — PLASTIC TO-225 Type (Formerly TO-126 Type)

STYLE 1: STYLE 3:
PIN 1. EMITTER PIN 1. BASE
2. COLLECTOR 2. COLLECTOR
3. BASE 3. EMITTER
CASE 77-06
Resistive Switching
IcCont | VCEO(sus) . ts tf fr Pp (Case)
Amps Volts Device Type hEeE @lc | ws us | @ic | MHz | Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C

0.3 250 MJE3440 40/160 0.02 15 15
350 MJE3439 40/160 0.02 15 15

0.5 150 MJE341 25/200 0.05 15 20.8
200 MJE344 30/300 0.05 15 20.8

250 2N5655 30/250 0.1 3.5typ | 0.24 typ 0.1 10 20

BD157 30/240 0.05 20

300 BD158 30/240 0.05 20

BD232 20 min 0.15 20
MJE340 MJE350 30/240 0.05 20.8

2N5656 30/250 0.1 3.5typ [0.24 typ 0.1 10 20

350 2N5657 30/250 0.1 3.5typ {0.24 typ 0.1 10 20

BD159 30/240 0.05 20

1 40 2N4921 2N4918 20/100 0.5 0.6typ | 0.3 typ 0.6 3 30
60 2N4922 2N4919 20/100 05 0.6typ | 0.3 typ 05 3 30

80 2N4923 2N4920 20/100 05 0.6typ | 0.3 typ 0.5 3 30

15 45 BD165 BD166 15 min 0.5 6 20
BD13% BD136 40/250 0.15 12,5

BD135.6 BD136.6 40/100 0.15 12.5

BD135.10 BD136.10 63/160 0.15 125

BD135.16 BD136.16 100/250 0.16 125

60 BD167 15 min 0.5 € 20

BD137 BD138 40/250 0.15 12.5

BD137.6 BD138.6 40/100 0.15 12,5

BD137.10 BD138.10 63/160 0.15 12.5

BD137.16 BD138.16 100/250 0.15 12,5

80 BD169 15 min 0.5 € 20

BD139 BD140 40/250 0.15 125

BD139.6 BD140.6 40/100 0.15 125

BD139.10 BD140.10 63/160 0.15 125

BD139.16 BD140.16 100/250 0.15 12.5

300 MJE13002¢ 5/25 1 0.7 1 g 40

400 MJE13003¢ 5/25 1 0.7 1 5 40

2 45 BD234 25 min 1 k] 25
60 BD235 BD236 25 min 1 ki 25

80 BD237 25 min 1 3 25

100 MJUE270# # MUE271## 1.5k min 0.12 6 15

3 30 MJE520 MJE370 25 min 1 25
40 MJE180 MJE170 50/250 0.1 0.6typ | 0.12 typ 0.1 50 12,5

® Case 77 (Style 3), # |hg| (@ 1 MHz, ## Darlington {continued)



OTOROLA 2N5655

m SEMICONDUCTOR I 2N5656 -
TECHNICAL DATA 2N5657

PLASTIC NPN SILICON HIGH-VOLTAGE
POWER TRANSISTOR
0.5 AMPERE
. designed for use in line-operated equipment such as audio output
amplifiers; low-current, high-voltage converters; and AC line relays POWER TRANSISTORS
NPN SILICON
® Excellent DC Current Gain — hgg = 30-250 @ Ic = 100 mAdc .
@ Current-Gain - Bandwidth Product — 250-300-350 VOL.TS
T = 10 MHz (Min) @ I¢ = 50 mAdc 20 WATTS
® Packaged in Thermopad Case for Low Cost
*MAXIMUM RATINGS
i )
Rating Symbol |,2N5655 || 2N5656 | 256571 Unit
Collector-Emitter Voltage VCEO 250 300 350 Vdc
Collector-Base Voltage Vee 275 325 375 Vde
Emitter-Base Voltage VER ~——— 6.0 ——— Vdc
Collector Current — Continuous le - 05 —— Adc
Peak - 1,0~
Base Current Ig ~—— 0.25 ——— Adc
Total Power Dissipation @ T¢ = 25°C P 20 Watts
Derate above 25°C 0.16 w/°C
Operating and Storage Junction Ty Tstg -65 to +150 oc
Temperature Range .
THERMAL CHARACTERISTICS i q 1] '-—/—F ——1C|——
Characteristic Symbol Max Unit Q f M
Thermal Resistance, Junction to Case 8)c 6.25 ocw ’
*Indicates JEDEC Registered Data i "3 L
STYLE 1:
PIN 1. EMITTER
FIGURE 1 — POWER DERATING K 2 COLLECTOR
w0 i 3. BASE
E 30 T v -~
z — G ——J R
Z
o —
2 s [+[05000 ® [2®[s @]
z —elte-D2r {4 0250010 ® (A ®[8 @)
a2 \‘\ NOTES: 000 ® [A®
o ~— 1. DIMENSIONING AND TOLERANCING PER ANSI
b I~ Y145M, 1982,
] 2. CONTROLLING DIMENSION: INCH
IS
o [~ MILLIMETERS | INCHES
DIM [ MIN | MAX | MIN | MAX
0 A [ 1080 | 11.04 [ 0425 | 0435
% 50 5 100 125 150 B_| 750 | 774 | 0295 | 0305
T¢. CASE TEMPERATURE (9C) %—%%ﬁ—g%f g;g:.
FIGURE 2 — SUSTAINING VOLTAGE TEST CIRCUIT £ 203 [ 317 10195 0425 |
50 mH G 2.39 BSC 0.094 BSC
R | 127 | 241 | 0050 | 0035
J [ 03 [ 063 ] 0015 | 0.025
K | 1461 [ 1663 | 0575 | 0.655
3 7] FIYP 3 IYP
Q | 376 | 401 | 0148 | 0158
HyRELAY | "’“"’E R 115 | 139 [ 0.045 | 0085
= sov- sov _ S | 064 | 088 | 0025 | 0.035
U | 369 [ 393 | 0145 | 0.155
T v 1.02 - 0.040 -
CASE 77-06
0 E 9 TO-225AA TYPE

Safe Area Limits are indicated by Figures 3 and 4. Both limits are applicable and must be observed,
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Ic, COLLECTOR CURRENT (AMP)

2N5655, 2N5656, 2N5657

"ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise

noted)

Characteristic I Symbol T Min ] Max l Unit ]
OFF CHARACTERISTICS
Coltector-Emitter Sustaining Voltage VCEO(sus) Vde
{I¢ = 100 mAdec linductive), L = 50 mH) 2N5655 250
2N5656 300
2N5657 350
Collector-Emitter Breakdown Voltage V(BR)CEO Vdc
{ic = 1.0 mAdc, Ig = 0} 2N5655 250
2N5656 300
2N5657 350
Collector Cutoff Current ICEO mAdc
(VCE = 150 Vdc, Ig = 0) 2N5655 0.1
(Vce = 200 Vdc, Ig = 0) 2N5656 - 0.1
(VcE = 250 Vdc, Ig = 0) 2N5657 0.1
Collector Cutoff Current ICEX mAdc
(VCE = 250 Vde, VER(off) = 1.5 Vdc) 2N5655 0.1
(VcE - 300 Vde, VEg(off) = 1.5 Vde) 2N5656 0.1
{VCE = 350 Vde, VEg(off) = 1.5 Vdc) 2N5657 - 0.1
(Ve = 150 Vde, VEB(off) = 1.5 Vde, T =100°C) 2N5655 1.0
(VCE = 200 Vdc, VEB(off) = 1.5 Vde, T =100°C) IN5656 1.0
(VCE = 250 Vdc, VEg(off) = 1.5 Vde, Te = 100°C) 2N5657 1.0
Coilector Cutoff Current Icgo uAdc
(Veg = 275 Vdc, g = 0) 2N5655 10
(Vg = 325 Vde, Ig = 0) 2N5656 10
{Veg = 375 Vdc, Ig = 0} 2N5657 10
Emitter Cutoff Current lego 10 HAdc
(Vg = 6.0 Vdc, I = 0)
ON CHARACTERISTICS
DC Current Gain {1) hre
(Ic = 50 mAdc, Vgg = 10 Vdc) 25
lig = 100 mAde, Vg = 10 Vde) 30 250
(ic = 250 mAde, Vg = 10 Vde) 15
(I¢ = 500 mAde, Vcg = 10 Vde) 5.0
Collector-Emitter Saturation Voitage (1} Ve (sat) Vde
{tc = 100 mAdc, Ig = 10 mAdc) 1.0
{Ic = 250 mAdc, Ig = 25 mAdc) 25
(Ic 500 mAdc, g = 100 mAdc) 10
Base-Emitter Voltage (1) VBE 1.0 vde
(I¢ = 100 mAde, Vg = 10 Vde)
DYNAMIC CHARACTERISTICS
Current-Gain -Bandwidth Product {2) fr 10 MHz
(1 - 50 mAdc, Vee - 10 Vdce, f -~ 10 MH2)
Qutput Capacitance Cob - 25 pF
(Veg = 10 Vde, (g = 0, f = 100 kHz)
Smali-Signal Current Gain hfe 20
(1¢ = 100 mAdc, Veg = 10 Vde, f = 1.0 kHz)

“indicates JEDEC Registered Data for 2N5655 Series
(1) Pulse Test: Pulse Width < 300 us, Outy Cycle< 2 0%
(2) fy is defined as the frequency at which |h¢e} extrapolates to unity

FIGURE 3 — ACTIVE-REGION SAFE OPERATING AREA

10 L ~ T
= -~ N {
Ny \\ 1
- 10 us
05 = N
~ AN 500 us )
~
L T, = 1500
0.2 Ty = 1509¢C \\ 5 ms\\
01 — N =
Second B Limit X A
= — — Thermal Limit @ T¢ = 250C :Rdc
0.05) — o Bonding Wire Limit S N
Curves apply below rated VCEQ
0.02 2N5656
2N5656——— 1 N
0.01 2N5657
20 30 40 60 100 200 300 400 600

VCE. COLLECTOR EMITTER VOLTAGE (VOLTS)
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There are two limitations on the power handting ability of a
transistor: average junction temperature and second breakdown,
Safe operating area curves indicate Ic - Vg timits of the transistor
that must be observed for reliable operation; i.e., the transistor must
not be subjected to greater dissipation than tha curves indicate.

The data of Figure 3 is based on Tj(pk) = 160°C; Tc is
variable depending on conditions. Second breakdown pulse limits
are valid for duty cycles to 10% provided TJ'F,k)S150°CA At high
case temperatures, thermal limitations will reduce the power that
can be handled to values less than the limitations imposed by second
breakdown.



heg, DC CURRENT GAIN

V, VOLTAGE (VOLTS)

1, TIME (s)
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2N5655, 2N5656, 2N5657

FIGURE 4 — CURRENT GAIN
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FIGURE 5 — “ON” VOLTAGES FIGURE 6 — CAPACITANCE
300
T 11 T EEEE
~ —/ 20 = Cib Ty=+28%C | L]
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Ig. COLLECTOR CURRENT (mA) VR, REVERSE VOLTAGE (VOLTS)
FIGURE 7 — TURN-ON TIME FIGURE 8 — TURN-OFF TIME
— B PR 10 = =
S 1841 ! 1cM1g = 10 i S Ighg =10 -
kPR v — - - vee- 300, Vaggorn - 20V 50 = I
N {2NSB56, 2N5657. only) \ R
1 - e = = T 1
< d 25 N Vee =100V, VgE(otf) = 0V ) N \ ~
S== ~ .0 3
~ 1 N N,
N - w 1.0
R 1 g
E— X S = ~
N NS ~~=.- 05 s
~ ~
~ ‘T Vee =100V >,¢
— 02 Vg =300V ‘T o
(Type 2N5B56, 2N5657, only}
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Ic. COLLECTOR CURRENT {mA}
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Ic, COLLECTOR CURRENT (mA}




