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MOTOROLA MIE240, MIE241

0
m SEMICONDUCTOR MIE243, MIE244
TECHNICAL DATA T-33-07 PNP

T-33~17 MJE250 thru MJE254

COMPLEMENTARY SILICON POWER

PLASTIC TRANSISTORS 4 AMPERE
... designed for low power audio amplifier and low-current, high- POWER TRANSISTORS
speed switching applications. - COMPLEMENTARY StLICON
@ High Collector-Emitter Sustaining Voltage —
VCEO(sus) 80 Vdc (Min) — MJE240, MJE250/2 80’1150‘,0\,)\,191!'; s

= 100 Vdc (Min) — MJE243/4, MJE253/4
o High DC Current Gain @ Ic = 200 mAde

hgg = 40-200 — MJE240, MJE250

= 40-120 — MJE241,243, MJE251,253
= 25 (Min) — MJE244, MJE252,54
® Low Collector-Emitter Saturation Voltage —
VCE(sat) = 0.3 Vdc (Max) @ I¢ = 500 mAdc
©® High Current Gain Bandwidth Product —
fT = 40 MHz (Min) @ Ic = 100 mAdc
® Annular Construction for Low Leakages
IcBO = 100 nAdc {Max) @ Rated VB

MAXIMUM RATINGS
R VUG RATINGS

MJE240
MJE241 MJE243
E MJE244
MJIE2SY MIE2E3
Rating _ Symbol sE252 | MIE2S4 Unit
Collector-Emitter Voltage VQ_EQ 80 100 Vdc
Collector-Base Voltage Ve 80 100 Vde
Emitter-Base Voltsge Ve 7.0 Vdc
Callector Current — Continuous fc 4.0 Ade
Peak 8.0
Base Current ta 1.0 Adc
Totsl Power Dissipation @ Tg = 25°C ) 15 Watts ,
Derate shove 25°C 0.12 wi°c ; g%eucron
Total Power Diulpatian @ Tp = 25°C Pp 1.5 Watts
Derate above 26°C 0012 wi°c
Operating and Storage Junction Ty Tsig -65 to +150 oc _ ls—V J
Temperature Range
— G —e= fa—R
THERMAL CHARACTERISTICS - s 025 (0010) ®
Charactetistic Symbol Max Unit
TRermal Favwtance, Jancton 1o Came T3C 534 o] NOTES~- k-0 20 [$T025 0010 @
Thermal Resistance, Junction to Ambient AT 834 Sciw 1. mi.«snsroume AND TOLERANCING PER ANSI

Y14 5M, 1382
2. CONTAOLLING DIMENSION. INCH.

FIGURE 1 — POWER DERATING

16 18 MILLMETERS WCHES
’ | DM | MIN | MAX | MAX
m A | 1080 | 1104 | 0425 | 0435
= Y 3 B | 750 | 774 | 0205 [ 0305
g C | 242 266 | 003 | 0105
g " 12 g 51| 066 | 0020 | 0026
z N ol 293 | 347 | 0115 | 0125
3 \\ b1 35 BSC 0034 8SC
SE a0 b, 0. 25 127 ] 241 | 0050 | 0085
3 ~ s 039 {063 | 0015 | 0025
a N 2 K_| 1461 | 1663 | 0575 | 0655

& z M FTP FIVR
g 40 N o4 = o [ 3 [ 4o | ous | o018
s ‘\ 3 R 145 | 139 [ 0045 [ 0055
£ e S 64 | o088 | 0025 | 0035
N U | 369 | 393 | 0145 [ 0185

[] ] vitel — [om [ —
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T. TEMPERATURE (°€) CASE 77-068
) T0-225AA TYPE
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MJE240, MJE241, MJE243, MJE244, NPN, - _
MJE250 thru MJE254, PNP 7 "33-67

MOTORCLA sc XSTRS/R F

7-33-17

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

| Characteristic [ symsa | Min | Mo | une |
OFF CHARACTERISTICS !
Collector-Emitter Sustaining Voltage VCEO(sus) . Vde
{Ic = 10 mAdc, Ig = 0} MJE240,MJE241, 80 -
MJE250,MJE251,MJE252
MJE243,MJ824: 100 -
—MIE2G3.MJEE4
Collector Cutoff Current iceo
{Vcp = 80 Vdc, Ig = 0) MJE240,MJIE241, - 0.1 uAde
MJE250,MJE251,MIE252
(Vgp = 100 Vde, I1g = 0) MJIE243,MJE244, - 0.t
MJE253,MJE254,
{VcE = 80 Vde, Ig = 0, Tc = 1269°C) MJE240,MIE241, - 0.1 mAdc
MJE250,MJE251,MJE252,
(VCE = 100 Vde, 1g = 0, T¢ = 125°C) MJE243,MJE244 - 0.1
MJE253,MJE254
Emitter Cutoff Current IEso pAdc
{VBE = 7.0 Vdc, Ig = 0) . - 0.1
ON CHARACTERISTICS
DC Current Gain heg -
{ic = 200 mAde, Vce = 1.0 Vde) MJE240,MJE250 40 200
MJE241,MJE251, 120
MJE243,MJE253 20 180
MJE262, 25 il
MJE244,MJE254
{Ig = 1.0 Adc, Vcg = 1.0 Vde) MJE241,MIE251, 20 _
MJE243 MJIE253 15 -
{1¢ = 1.0 Ade, Vg = 1.0 Vdc} MJE2562 10 —
MJE244, MJE254
{Ic = 2.0 Adc, VgE = 1.0 Vdc) MJE240,MJE250 15 -
Collector-Emitter Saturation Voltage VCE(sat) Vde
{l¢ = 500 mAdc, Ig = 60 mAdc) All Types - 03
(I = 1.0 Adc, |g = 100 mAdc) MJE241,MIE251, - 06
MJE243,MJE253 _ 08
(Ig = 2.0 Ade, |g = 200 mAde) MJE240, MJE260 g
Base-Emitter Saturation Voltage VBE(sat) Vdec
{ig = 2.0 Adc, |g = 200 mAdc) - 1.8
Base-Emitter On Voltage VgE({an) Vde
{Ig = 500 mAdc, Vcg = 1.0 Vdc} - 1.6
DYNAMIC CHARACTERISTICS ]
Current-Gain — idth fr MHz
{Ig = 100 mAdc, VCE = 10 Vde, fraqy = 10 MHzZ) 40 -
Output Capacitance Cob pF
{Vga = 10 Vdc, 1g = 0, f = 0.1 MHz} MJE240/MJE244 - 50
MJE260/MJE254 - 70
FIGURE 2 — SWITCHING TIME TEST CIRCUIT FIGURE 3 — TURN-ON TIME
+30V 1K
vee
258 500
- Re %0 ST
NI SCOPE 20 &Nl
Rg i
0- 10 =S58
-30v £ %0 IIF 5 =
51 D) w3
En o ]
tr, <10 ns = = = Vee =3V
DUTY CYCLE = 1.0% = -4v = M==== IoTg = 10
Rg and R VARIED TO OBTAIN DESIRED CURRENT LEVELS 5 ———4 T) =25
Dy MUST BE FAST RECOVERY TYPE, eg. g —weul MJ§240,244
MBDS5300 USED ABOVE Ig ~100 mA [— PNP MJE260/254 ~— — — —.
MS06100 USED BELOW 1g ~100 mA 1 N T T O A Y
FOR PNB TEST CIRCUIT, REVERSE ALL POLARITIES 001 002003005 01 0203 05 1 2.3 5 10
1c, COLLECTOR CURRENT {AMPS)
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MJE240, MJE241, MJE243, MJE244, NPN, - )
MJE250 thru MJE254, PNP T -33-07

T-3377

FIGURE 4 — THERMAL RESPONSE
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FIGURE 6§ — ACTIVE-REGION SAFE OPERATING AREA
10
== = SEi
5.0 T 8 — — 1
— b ™ il ) lﬂhus F 1
& 20 1.0 ms = B e &) There are two limitations on the power handling ability of a
< o~ A e Rl 500T N :  average temperature and second breakdown.
E 10 o NN Safe aperating area curves indicate I¢-V g limits of the transistor
= T)=1500¢ — FEE ~ that must be observed for reliable operation; r.e., the transistor
":‘, 05E_ = ==BONDING WIRE LIMITED \\ must not be subji d to greater d than the curves indicate.
e [= — ~=THEAMALLY LIMITED @ T¢ = 25°C NS The data of Figure 5 is based on T y(pk) = 150°C; Tc 1s variable
e 02| (SINGLE PULSE) t \ NN depending on conditions. Second breakdown pulse timits are valid
2 g4 SECOND BREAKDOWN LIMITED H for duty cycles to 10% provided T (k) < 150°C. T jipk) may be
2 > ""x,?g;spw BELOW: N Iculated from the data in Figure 4 At high case temperatures,
S 005 " CEO -+ thermal limitations will reduce the power that can be handied to
S H values less than the limitations impased by second breakdown.
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VeE, COLLECTOR-EMITTER VOLTAGE (VOLTS
FIGURE 6 — TURN-OFF TIME FIGURE 7 — CAPACITANCE
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MJE240, MIJE241, MJE243, MJE244, NPN,

-
MJE250 thru MJE254, PNP T-33-09
T-337/7
NPN PNP
MJE240 thru MJE244 MJE250 thru MJE254
FIGURE 8 ~ DC CURRENT GAIN
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FIGURE 9 — “ON" VOLTAGES
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FIGURE 10 — TEMPERATURE COEFFICIENTS
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