ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement Number Part Number Repl Repl Number
2N37%0 2N37%0 3-56 2N4311 2N5337 3-97
2N3791 2N3781 3-56 2N4314 2N3868 332
2N3791JAN 2N3791JAN 3-56 2N4347 2N3055A 39
2N37914TX 2N3791JTX 3-56 2N4348 2N5630 3105
2N3791TXV INIINJITXV 356 2N4387 2N3740 3-41
2N3792 2N3792 3-56 2N4388 2N3740 341
2N3792JAN 2N3792JAN 3-56 2N4398 2N4398 3-68
2N3792JTX 2N3792JTX 3-56 2N4399 2N4399 3-68
2N3792JTXV 2N3792JTXV 3-56 2N4399JAN 2N4399JAN 3-68
2N3863 2N3715 326 2N4399JTX 2N4399JTX 368
2N3864 2N5882 3123 2N4399JTXV 2N43394TXV 3.68
2N3865 MJ15001 3710 2N4877 2N5337 397
2N3867 2N3867 3-32 2N4898 2N3741 341
2N3867JAN 2N3867SJAN 332 2N4839 2N3741 341
2N3867JTX 2N3867SJTX 332 2N4900 2N3741 341
2N3867JTXV 2N3867SJTXV 332 2N4901 MJ15016 39
2N3867SJAN 2N3867SJAN 332 2N4902 MJ15016 39
2N3867SJTX 2N3867SJTX 332 2N4303 MJ15016 39
2N3867SJTXV 2N3867SJTXV 332 2N4304 MJ1£016 39
2N3868 2N3868 332 2N4905 MJ15016 39
2N3868JAN 2N3868SJAN 3-32 2N4906 MJ15016 39
2N3868JTX 2N3868SJTX 332 2N4907 2N3791 3-56
2N3868JTXV 2N3868SJTXV 332 2N4908 2N3791 3-56
2N3868SJAN 2N3868SJAN 332 2N4909 2N3792 3-56
2N3868SJTX 2N3868SJTX 332 2N4910 2N3054 32
2N3868SJTXV 2N3868SJTXV 332 2N431 2N3054 32
2N3878 2N5428 3101 2N4912 2N4912 372
2N3879 2N5430 310 2N4913 2N5758 3116
2N3902 2N3902 3-60 2N4914 2N5758 3116
2N3996 2N5339 3.97 2N4915 2N5758 3116
2N3997 2N5339 3-97 2N4318 2N4918 375
2N3998 2N5339 397 2N4919 2N4%19 3-75
2N3999 2N5339 397 2N4920 2N4920 3-75
2N4000 2N5339 3-97 2N4921 2N4921 379
2N4001 2N5339 3-97 2N4922 2N4922 379
2N4002 2N6274 3-168 2N4923 2N4923 379
2N4032 2N6274 3-168 2N4998 2N5339 3-97
2N4070 2N6306 3-181 2N4939 2N6191 3158
2N4071 2N6306 3-181 2N5000 2N533% 3-97
NN 2N3715 326 2N5001 2N6191 3-158
2N4113 2N3716 3-26 2N5002 2N5339 3.97
2N4115 2N5339 3.97 2N5003 2N6191 3-158
2N4116 2N5339 397 2N5004 2N5339 3-97
2N4150 2N6337 3.97 2N5005 2N6191 3-158
NNB0JAN 2N5337JAN 397 2N5034 2N3055 3-6
2N4150JTX 2N5337JTX 397 2N5035 2N3055 36
2N4150TXV 2N5337JTXV 3.97 2N5036 2N3055 36
NAZNA 2N3054A 32 2N5037 2N3055 3-6
2N4232A 2N3054A 32 2N5038 2N5038 383
2N4233A 2N4233A 364 2N5038JAN 2N5038JAN 3-83
2N4240 2N4240 3-20 2N5038JTX 2N5038JTX 3.83
2N4296 2N3738 3-37 2N5038JTXV 2N5038JTXV 383
2N4297 2N3738 3-37 2N5039 2N5039 383
2N4298 2N3585 3-20 2N5039JAN 2N5039JAN 383
2N4299 2N3585 320 2N5038JTX 2N5039JTX 3-83
2N4300 2N5337 397 2N5039JTXV 2N5039JTXV 3-83
2N4301 2N5337 397 2N5050 2N3584 320
2N4305 2N5337 397 2N5051 2N3584 3-20
2N4307 2N5337 397 2N5052 2N3584 3-20
2N4309 2N5339 3-97 2N5067 2N5758 3116

*Consult Motorola if a direct replacement is necessary.




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)



MOTOROLA 2N4918

m SEMICONDUCTOR thru
TECHNICAL DATA ZN 4920

MEDIUM-POWER PLASTIC PNP SlLlCON‘TRANSISTORS 3 AMPERE

. designed for driver circuits, switching, and amplifier applications. GENERAL-PURPOSE
These high-performance plastic devices feature: POWER TRANSISTORS
® |ow Saturation Voltage — VCE(sat) = 0.6 Vdc (Max) @ Ic = 1.0

Amp 40-80 VOL.TS
& Excellent Power Dissipation Due 1o Thermopad Construction — 30 WATTS

Pp = 30|@ T¢ = 26°C
® Excellent Safe Operating Area

Gain Specified to Ic = 1.0 Amp
Complement to NPN 2N4921, 2N4922, 2N4923

*MAXIMUM RATINGS

*Indicates JEDEC Registered Data for 2N4918 Series

(1) The 1.0 Amp maximum I value is based upon JEDEC current gain requirements.
The 3.0 Amp maximum value is based upon actual current-handling capability of the
device (See Figure 5).

(2} Recommend use of thermal compound for lowest thermal resistance.

Ratings Symbol | 2N4918 | 2NA4919 | 2N4920 Unit
Collector-Emitter Voltage VcEO 40 60 80 Vdc
Collector-Base Voltage Vce 40 60 80 Vdc
Emitter-Base Voitage VEB 5.0 Vdc
Collector Current — Continuous (1) Yol 1.0 Adc
3.0 i r—
Base Current lg 1.0 Adc 2. CQULECTOR
Total Power Dissipation @ T¢ = 25°C Pp 30 Watts :I = 3 oS
Derate above 25°C 0.24 w/oC { YL of Bekin
QOperating & Storage Junction Ty Tstg| —=—— -65t0+150 —= oc a -'—-T_ i ‘_f M
Temperature Range r E EE
THERMAL CHARACTERISTICS (2} i— =573
Characteristic Symbol Max Unit T ‘T
Thermal Resistance, Junction to Case oJc 4.16 oc/w H K
v

) i

s [¢lozom @l @[5 @]

|

FIGURE 1 — POWER DERATING b 20 [§ 0z 0010 @
40

MILLIMETERS | __INCHES
_ = DIM | MIN | MAX | MIN | MAX
£ A | 1080 | 1104 | 0425 | 043
T 30 B | 750 | 774 | 029 | 0.305
= C | 242 | 266 | 00% | 0105
3 \ D | 051 | 066 | 0020 | 0026
= F 293 | 337 [ 0115 | 0125
< 5 ™~ G | 2398SC 009 BSC
a ~ H_|_ 127 | 241 | 0050 | 0095
a8 J ] 039 | 063 ] 0015 | 0,025
§ K_| 1461 | 1663 | 0575 | 0655

N M FTYP 3 TP
& 10 - ~ Q | 376 | 401 | 0.148 | 0158
£ R | 115 | 139 | 0045 | 0.055
T ~ S | 064 | 088 | 0025 | 0035
U | 369 | 393 | 0145 | 0155

0 v | 02| — Jom | —

25 50 75 100 125 150
CASE 77-06
T¢. CASE TEMPERATURE {(0C) TO-225AA TYFE
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2N4918 thru 2N4920

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

L Characteristic l l Symbol l Min Max l Unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage {1) VCEQ(sus) Vdc
{lc =0.1 Adc, Ig = 0} 2N4918 40 -
2N4919 60 -
2N4920 80 -
Coliector Cutoff Current Iceo mAdc
(VCE =20 Vde, Ig = 0) 2N4918 - 05
(VCE =30 Vdc, Ig = 0) 2N4919 - 05
(Ve = 40 Vdc, Ig = 0) 2N4920 - 05
Collector Cutoff Current ICEX mAdc
(Vce = Rated VceQ, VBE(off) = 1.5 Vdc) - 01
(Vce = Rated VGEQ. VBE(off) = 1.5 Vdc, T(; = 1256°C) - 05
Collector Cutoff Current lcBO mAdc
{Vcg = Rated Vg, IE=0) — 0.1
Emitter Cutoff Current leBO - 10 mAdc
(Vge = 5.0 Vdc, I = 0)
ON CHARACTERISTICS
DC Current Gain (1) hre -
{I¢ = 50 mAdc, Vg = 1.0 Vdc) 40 -
(1¢ = 500 mAdc, Vg = 1.0 Vdc) 30 150
(¢ = 1.0 Ade, Vg = 1.0 Vdd) 10 -
Collector-Emitter Saturation Voltage (1} VCE(sat) Vdc
{lc = 1.0 Adc, Ig = 0.1 Adc) - 0.6
Base-Emitter Saturation Voltage {1) VBE(sat) Vdc
{Ic = 1.0 Adc, Ig = 0.1 Adc) - 1.3
Base-Emitter On Volitage (1) VBE(on) Vde
{ic = 1.0 Ade, Vcg = 1.0 Vdc) - 13
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr MHz
{I¢ = 250 mAdc, Vcg = 10 Vdc, f = 1.0 MHz) 3.0 -
Output Capacitance Cob pF
(Veg = 10 Vdc, g = 0, f= 100 kHz2) - 100
Smali-Signal Current Gain bfe -
{Ic = 250 mAdc, VcE = 10 Vdc, f= 1.0kHz) 25 -
s JEDEC Registered Data
{1) Pulse Test: PW = 300 us, Duty Cycle = 2.0%
FIGURE 2 — SWITCHING TIME EQUIVALENT CIRCUIT FIGURE 3 — TURN-ON TIME
O] T T T ¢ - 10, UNLESS NOTED
TURN-ON PULSE vee S L TTTT v T _Z5oocT
()—J\/\A’ A ~3 = -
R — vee=30v —’—‘———Tjﬂsnuc
20 ot Ic/lg=20 +—
1
SCOPE NN Rl p
Vin O——AAA—— 1.0 vl !
Re = I S
2 Pt Voe = 60V
Cig << Cety = ™ P,
APPROX 9.0V S =20V __ | o
— 1y e — 1 -
: ! 40V
Vin—-F — - —I-}
"y ! | 1< 15ns 01| vee=30V ™
\ 100 < 12< 500 s Rg and Rg VgEloff) =0
appRox \ | t3=<< 16ns vzraey z: o gg; eE(io )i — P~ ~] T
R Ttz be—  DUTYCYCLE~20% guramt lovos 10 20 30 S0 70 100 00 300 500 7001000
TURN-OFF PULSE Ic, COLLECTOR CURRENT (mA)
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2N4918 thru 2N4920

FIGURE 4 — THERMAL RESPONSE
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FIGURE 5 — ACTIVE-REGION SAFE OPERATING AREA
10 = IS T
=< ] ™
& 50 > = 1;0 s 1 0;15; There are two limitations on the power handling ability of
3 Bl N ~N ANE a transistor: average junction temperature and second break-
; T sOmsN 1 ™ down. Safe operating area curves indicate Ic-VCE (_)pt.eratiAon
w20 Ty =1500C ~ al i.e., the transistor must not be subjected to greater dissipation
= N than the curves indicate.
3 “ N\, \
« 10 T SECOND BREAKDOWN — A Vi | The data of Figure 5 isbased on Tj(pk) = 150°C;
[xy LIMITED N\ Tg is variable depending on conditions. Second breakdown
LE Q5f e = == = —— BONDING WIRE LIMITED \ N pulse limits are valid for duty cycles to 10% provided
g [==————— ~THERMALLY LIMITED @ T¢ = 257C Tapk) = 150°C. At high case temperatures, thermal limita-
S PULSE ll,URVErS AP'PL\; B_L'!JMTI \\ t;]ons v:‘ull lr_edyce.the poweretga;can be hjant;jledk(tjo values less
0.2}~ RATED Vggp ‘\ than the limitations impos y second breakdown.
0.1
10 20 30 50 708 1w ] 50 70 100
VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 6 — STORAGE TIME FIGURE 7 — FALL TIME
50 N~ Ig/g=20 \—— Tu=255C (] ORI N D M
20 2 s / — = Ty=1509C a0 ) ic/g=2 —— 7y=250C
: = — 1g1=1g2 ~ A === T)=1500C
20 = =i an 20 §r 4 S vee=30v T+t
B = = = 1g1=1
;1 Ic/ig=10 TSI T ] _ NTFL o 81=182
= 10 1 g 1gplciB=10 LN
fnd +H o —~— 1
w 07 ] £ 07 e
§ 0.5 3 E 05 - e =T
% 03 te =15 — 1Bt £ 03 — il s it o
) A =
02 0.2
0.1 0.1
0.07 0.7 +H
0.05 0.05
10 20 3 50 70 100 200 300 500 7001000 10 20 30 50 70 100 200 300 500 700 1000

Ic, COLLECTOR CURRENT (mA}
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2N4918 thru 2N4920

TYPICAL DC CHARACTERISTICS

FIGURE 8 — CURRENT GAIN
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FIGURE 10 — EFFECTS OF BASE-EMITTER RESISTANCE
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FIGURE 12 — COLLECTOR CUTOFF REGION
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FIGURE 9 — COLLECTOR SATURATION REGION
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FIGURE 11 — "ON” VOLTAGE
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FIGURE 13 — TEMPERATURE COEFFICIENTS
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Ig, COLLECTOR CURRENT (mA)



