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 3 — METAL TO-213 (Formerly TO-66)

N o PIN 1. BASE
1 2. EMITTER

CASE. COLLECTOR

CASE 80-02 (TO-213AA)}

Resistive Switching
IcCont | VCEO(sus) . ) ts t fr Pp (Case)
Amps Volts Device Type hfe @ Ig us s @l¢ MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
1 80 2N4912 20/100 0.5 0.6typ | 0.3 typ 0.5 3 25
175 2N3583 2N6420 40/200 0.5 2typ [0.23typ 0.5 10 35
225 2N3738 40/200 0.1 3typ 0.3 typ 0.1 10 20
300 2N3739 40/200 0.1 3typ 0.3 typ 0.1 10 20
2 225 2N6211 10/100 1 25 0.6 1 20 35
250 2N3584 2N6421 25/100 1 4 3 1 10 35
300 2N6212 10/100 1 25 0.6 1 20 35
2N3585 2N6422 25/100 1 4 3 1 10 35
2N4240 30/150 0.75 6 3 0.76 15 35
350 2N6213 10/100 1 25 0.6 1 20 35
3 140 2N3441 25/100 0.5 0.2 25
4 60 2ZN3740 - 30/100 0.25 1.3typ |0.27typ| 0.25 4 25
2N3054,A 25/100 0.5 1typ 03 typ 0.5 3 75
2N3766. 40/160 0.5 0.9 typ [ 0.09 typ 0.5 10 20
2N6294## 2N6296# # 750/18k 2 09typ | 0.7 typ 2 44 50
80 2N37a1 30/100 0.25 13typ [0.27 typ| 0.25 4 25
2N3767 40/160 0.5 0.9 typ [0.08 typ 0.5 10 20
2N6295## 2N6297## 750/18k 2 0.9typ | 0.7 typ 2 4 50
5 80 2N4233A 25/100 15 05typ | 0.2typ 1.5 4 75
7 60 2N6317 20/100 25 1 0.8 25 4 90
80 2N5428 60/240 2 2 0.2 2 30 40
2N6318 20/100 25 1 0.8 25 4 80
100 2N5429 30/120 2 2 0.2 2 30 40
2N5430 60/240 2 2 0.2 2 30 40
8 60 2N6300## 2NB2ossy 750/18k 4 15typ | 1.5typ 4 4# 75
80 2N6301## 2N6299## 750/18k 4 1.5typ | 1.5typ 4 a# 75

# |hgel @ 1 MHz, ## Darlington

D JAN, JTX, JTXV Available
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MOTOROLA 2N5428
mm SEMICONDUCTOR I thru -

TECHNICAL DATA 2N5430
«
7 AMPERE
MEDIUM-POWER NPN SILICON TRANSISTORS
POWER TRANSISTORS
NPN SILICON
... designed for switching and wide-band amplifier applications.
® Low Collector-Emitter Saturation Voitage —
VCE(sat) = 1.2 Vdc {(Max) @ Ic = 7.0 Adc 80-100 VO::TS
® DC Current Gain Specified to 7 Amperes 40 WATTS
® Excellent Safe Operating Area
® Packaged in the Compact TO-213AA Case
*MAXIMUM RATINGS
. 2N5429 .
Rating Symbol 2NS5428 | 2N5430 Unit
Collector-Emitter Voltage VCEO 80 100 Vde
Collector-Base Voltage Ves 80 100 Vde
Emitter-Base Voltage VEB 6.0 Vdc
Collector Current — Continuous ic 7.0 Adc
Base Current I 1.0 Adc
Total Device Dissipation @ Tg = 25°C Pp 40 Watts
Derate above 25°C 228 mw/°C
Operating and Storage Junction Ty, Tstg -66 to +200 o¢
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case 8¢ 437 ocw
* Indicates JEDEC Registered Data
FIGURE 1 — POWER-TEMPERATURE DERATING CURVE ST\;ILNE“ :BASE s
2 EMITTER
50 CASE: COLLECTOR
MILLIMETERS : INCHES
. oM [ MIN_] MAX [ W
[ZI ] B |11.94 [12.70
S X c | 535 | 654 |
= il .86
g wn S 27 1181
= N 2433 12443
2 ~ 4.83 33
R ~ 41 [ 267
£ . 1; 48_[14.99
e \,\ .14 —27
£ ~_ 361 1386
-
0 - X
h 20 [ 50 0 100 120 40 160 80 200 — 11575
Tc, CASE TEMPERATURE (9C) Al JEDEC Dimensions and and Notss Apply.
CASE 80-02
TO-213AA
(TO-66)
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2N5428 thru 2N5430

*ELECTRICAL CHARACTERISTICS (T = 25°C, uniess otherwise noted)

Characteristic l Fig. No. I Symbol l Min I Max l Unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (1) - VCEO(sus)* Vdc
{Ic =50 mAdc, Ig = 0} 2N5428 80 -
2N5429, 2N6430 100 —
Collector Cutoff Current — Iceo pAdc
(Vcg = 75 Vvde, Ig = 0) 2N5428 - 100
(Vg =90 Vdc, Ig = 0} 2N5429, 2N5430 - 100
Collector Cutoff Current 12 ICEX uAdc
(VCE = 75 Vdc, VEB(off) = 1.5 Vdc) 2N5428 - 10
(VcE = 90 Vdc, VEB(off) = 1.5 Vdc) 2N5429, 2N5430 — 10
(VCE = 75 Vdc, VEB(off) = 1.5 Vdc,
T¢ = 150°C) 2N5428 - 1.0 mAdc
(VcE =90 Vdc, Veg(off) = 1.5 Vdc,
Tg = 150°C) 2N5429, 2N5430 — 1.0
Collector Cutoff Current - lcBo uAdc
(Vcp = Rated Vcpg, Ig = 0) — 10
Emitter Cutoff Current - lEBO pAdc
(VBE = 6.0 Vdc, I = 0} - 100
ON CHARACTERISTICS (1)
DC Current Gain 8 hgg* -
{Ic = 600 mAde, Vg = 2.0 Vdc) 2NS5429 30 -
2N5428, 2N5430 60 -
{Ic = 2.0 Adc, Vg = 2.0 Vdc) 2N5429 30 120
2N5428, 2N5430 60 240
{Ig = 5.0 Adc, Vg = 2.0 Vdc) 2N5429 20 -
2N5428, 2N5430 40 —
Collector-Emitter Saturation Voltage 9,11,13 VCE(sat)® Vde
(Ic = 2.0 Adc, Ig = 0.2 Adc} - 0.7
{lc = 7.0 Adc, tg = 0.7 Adc) - 1.2
Base-Emitter Saturation Voltage 11,13 VBE(sat)” Vdc
{lc =2.0 Adc, Ig = 0.2 Adc) - 1.2
{Ic = 7.0 Adc, g = 0.7 Adc) - 20
DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product — fr MHz
{Ic = 500 mAdc, Vg = 10 Vdc, f = 10 MHz) 30 -
Output Capacitance 7 Cob pF
(Vg = 10 Vdc, Ig = 0, f = 100 kHz) — 250
Input Capacitance 7 Cip pF
(VBE = 2.0 Vdc, ic = 0, f = 100 kHz) — 1,000
SWITCHING CHARACTERISTICS
Delay Time (Ve = 40 Vdc, VEB(off) = 3.0 Vdc, 2,3 tg - 100 ns
Rise Time {Ig = 2.0 Adc, g1 = 200 mAdc) tr — 100 ns
Storage Time | (Vog =40 Vdc, ic = 2.0 Ade, 2,6 tg - 2.0 s
Fall Time ig1 = |g2 = 200 mAdc) i - 200 ns
*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
- 437V 50 e W @VCC=80V Ic/g=10 ]
20 N L] Ty=250C L4
ov 62 20 ‘o 14 @ VEB(off) =60V
]‘“““‘—’l BuF 82 £ ! 3
INPUT PULSE HEJ —t,@Vccézb\;
’:_ 0.2
tr 1 =100 5 914 01 SN
0.C.=1.0% 0.05 ~ nue
= v = 0.02 14 @ VEB(oft) = 4.0 VT §
} 0.01 T O TSN
001 002 005 01 0.2 05 10 20 5.0 0
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7(t), NORMALIZED EFFECTIVE TRANSIENT
THERMAL RESISTANCE

Ic, COLLECTOR CURRENT (AMPS)

1, TIME {us)

2N5428 thru 2N5430

FIGURE 4 — THERMAL RESPONSE

M= SEsts - S
- D=05 T
05 + E——= 4
H 1 B — = i a0t =rlt) B¢
03— 02— — 1 TII 64c = 4.379C/W Max
11! L. S O Y
“E ol T T
BN B 0.05 L SINGLE g || D CURVES 4PPLY FOR POWER |
0.1 gt H— PULSE / 3 PULSE TRAIN SHOWN ]
0.07 {G. { T \—— 1+ READ TIME AT t1 B
005 T s npk ! S TR A S & S G v
™ 0.01— L + 0 H Tspk) = T¢ = Ppk) 0acit) 11
003 i H 12— y
0.02 =1 T[SINGLE PULSE LI 1] DUTY CYCLE, D = t1/t2
w1 i H i Tt e
0.0t || 1

0.01 0.02 003 0.05007 0.1 02 03 05 0710 20 30 50 70 10 20 30 50 70 100 200 300 500 7001000
t, TIME OR PULSE WIOTH (ms}

FIGURE 5 — ACTIVE-REGION SAFE OPERATING AREA

s o i eI R SR S s SR There are two limitations on the power han-
] - dling ability of a transistor: junctiontemperature
\ and secondary breakdown, Safe operating area
\," curves indicate |c—VcEg limits of the transistor
N that must be observed for reliable operation;
EY 3 50ms, i.e., the transistor must not be subjected to
+ EE Hi r greater dissipation than the curves indicate.
Secondary Breakdown Limited - The data of Figure 5 is based on Tilpk) =
Bonding Wire Limited 200°C; T is variable depending on conditions.
Thermal Limitations Tg=
Pulse Duty Cycte <~ 10%
= licable Fos Rated V(BR)CEO

|

Pulse curves are valid for duty cycles of 10% pro-
vided Ty(pk) < 200°C. T y(pk) may be calculated
s from the data in Figure 4. At high case tem-

005 1] — T peratures, thermal limitations will reduce the
1 - - T 2N5428 power that can be handled to values less than
0.02 T 1~ 2N5429,30 the limitations imposed by secondary break-
.01 Tt 1Tt T T [ ] T dow“
1.0 20 30 50 70 10 20 30 50 70 100

VCE, COLLECTOR-EMITTER VOLTAGE {vOLTS)

FIGURE 6 — TURN-OFF TIME FIGURE 7 — CAPACITANCE versus VOLTAGE
10
+ S===: = 1000

= FEHE T 1 H 1

20 - i/ < 10 ) 200 : }

. ~{ —— Ty =25°CT[T]

20 N i~ . ! — 500 L Ty=250C

~ = Cib

7 .

o7 = L Z sl

a4 N 2 0 -~

02 g -

Hy@vee=20 Vo 3 ™
0.1 ] s
av?
0.0 100 ~ 4
0.03 — P
0.02 70 e
0.01 50 L
00T 002 005 01 02 05 10 20 50 10 10 20 39 50 70 10 20 30 50 70 100
Ic, COLLECTOR CURRENT (AMPS) VR, REVERSE VOLTAGE {VOLTS)
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RESISTANCE (OHMS) hee, DC CURRENT GAIN

RBE, EXTERNAL BASE-EMITTER

ic, COLLECTOR CURRENT (AMPS)

2N5428 thru 2N5430

FIGURE 8 — DC CURRENT GAIN FIGURE 9 — COLLECTOR SATURATION REGION
1000 R 7 2 111
700 [t 0 s S B VCE=20VT] S 18 - M-t
500 i = ——— = VCE= 10V ‘Ew»—, | J4 L]
300 £ b § 2 I¢ = 100 mA 10A 304
T =1 11T N B O T ‘
200 HHH Ty=1750C L 4 . .- e \ :
1 = 3 z 12 Ty =250C |
_L i
100 Frasoc R £ oMb -
faeas 1.4 g =
70% &g \
50 [ 1-650C S :
5 06 N
30 - 04t N
20 1 =1 \
0 AL L S = ol
0.0070.01 002003005 01 0203 05 10 2030 5070 05 10 2030 50 10 20 30 50 100 200 300 500
I¢, COLLECTOR CURRENT (AMPS) 18, BASE CURRENT (mA)
FIGURE 10 — EFFECTS OF BASE-EMITTER
RESISTANCE FIGURE 11 — “ON” VOLTAGES
108 1.0¢— m - T r
o9 “ ﬂw il
i
07 0.8 |—1 VBE(sat) @ I¢/Ig = 10 -
ol e, -—
! g . T
Sl Il
! g 05}—+—+VBE@VCE=20V
2 o4l Ty=250C
4 o
101 . S Ll ;
I t .
103 (Typical ICES Values ~ "7~ ~ 02F—7—++++ g
Obtained From Fig, 12) T————-=¢"" “:j= o Vet @8 = 10 )
I S IR S S R S ' ﬁ_* [
102 I I [ ] 1 o b L "F H 1
0 20 40 60 80 100 120 140 160 180 200 001 002 005 01 02 05 1.3 2030 50 10
Ty, JUNCTION TEMPERATURE (9C) Ic, COLLECTOR CURRENT (AMPS)
FIGURE 12 — COLLECTOR CUT-OFF REGION FIGURE 13 — TEMPERATURE COEFFICIENTS
10-3 ¥ T +5.0
Z ESESE = s T I |
/ I T vie-30vl ] < +4.0 1+
104 11/ ELd Z fc/1g=10 | yd
y I 2 +3.0 7717 7y = 559G ta +1755¢C s
B L 4 Z 20 1'r‘r 1]
£ — S
y & ¥ 4 — T+, By for VCE(sat
7 [I ] E o [ ™ Lt
| (=3
106 7 / = S 0 T i1t 1 P
100°C 7 & o 9y for VBE(sat) o
1] < .0 1
10-7 + e - et
2 [y = — = -20
e ;4 w
I 7 L S
10-8 [ == REVERSE FORWARD o -3
T T + T — \
i 750C 1 g 40
109 T I 5.0 .
04 0.2 0 0.2 04 0.6 0.8 1.0 001 002003005 01 0203 05 10 2030 50 10
VBE, BASE-EMITTER VOLTAGE (VOLTS) Ig, COLLECTOR CURRENT (AMPS}
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