UNISONIC TECHNOLOGIES CO., LTD

MJE13005-Q

NPN SILICON TRANSISTOR

NPN SILICON POWER
TRANSISTORS

B DESCRIPTION

These devices are designed for high-voltage, high-speed
power switching inductive circuits where fall time is critical.
They are particularly suited for 115 and 220 V SWITCHMODE.

B FEATURES
* Vceosus)= 400 V

* Reverse bias SOA with inductive loads @ T¢ = 100°C
* Inductive switching matrix 2 to 4 Amp, 25 and 100°C

tc @ 3A, 100°C is 180 ns (Typ)
* 700V blocking capability
* SOA and switching applications information

B APPLICATIONS

* Switching regulator’s, inverters
* Motor controls

* Solenoid/Relay drivers

* Deflection circuits

B ORDERING INFORMATION

S

TO-251S

Ordering Number Pin Assignment .
Lead Free Halogen Free Package 1 2 3 Packing
MJE13005L-x-T60-K MJE13005G-x-T60-K TO-126 B C E Bulk
MJE13005L-x-TA3-T MJE13005G-x-TA3-T TO-220 B C E Tube
MJE13005L-x-TMS-T MJE13005G-x-TMS-T TO-251S B C E Tube

Note: Pin Assignment: B: Base  C: Collector  E: Emitter
MJE13005L-x-TA3-T
I (1)Packing Type (1) T: Tube, K: Bulk, R: Tape Reel
(2)Package Type (2) TA3: TO-220 TMS: TO-251S, T60: TO-126
(3)Rank (3) x: refer to Classification of hgg4
(4)Green Package (4) L: Lead Free, G: Halogen Free and Lead Free

®  MARKING

TO-220/TO-251S TO-126
uTC
. 0ooo
MUE130050]| o beas e UTC B2 > Data Code
: O 130050 :
Lot Code < SATIELI L o 0 Code Lot Code <= =1 » L:Lead Free
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MJE13005-Q

NPN SILICON TRANSISTOR

B ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Collector-Emitter Voltage Vceosus) 400 V
Collector-Emitter Voltage (Vge=0) Vces 700 V
Collector-Base Voltage Vceo 700 V
Emitter Base Voltage VEBO 9 V
Continuous Ic 4 A
Collector Current Peak (1) low 8 A
Continuous Is 2 A
Base Current Peak (1) ™ 2 A
. Continuous I 6 A
Emitter Current Peak (1) I 12 A
TO-126 40
Power Dissipation at Ta=25°C TO-2518 50 w
TO-220 75
Po
TO-126 320
Derate above 25°C TO-251S 400 mW/°C
TO-220 600
Operating and Storage Junction Temperature Ty, Tste -65 ~ +150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

® THERMAL DATA

PARAMETER SYMBOL RATINGS UNIT
TO-126 89
Junction to Ambient TO-251S 0.a 110 °C/W
TO-220 62.5
TO-126 3.125
Junction to Case TO-2518 B.c 2.5 °C/W
TO-220 1.67
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MJE13005-Q

NPN SILICON TRANSISTOR

| ELECTRICAL CHARACTERISTICS (T¢c=25°C, unless otherwise specified)

PARAMETER | symsoL | TEST CONDITIONS | MIN | TYP [ MAX [ uNIT
OFF CHARACTERISTICS (Note 1)
Collector-Emitter Sustaining Voltage Vceoisus) |lc=10mA | 15=0 400 V
Vceo=Rated Value, 1
Collector Cutoff Current lcso Veeorr=1.5V mA
Vceo=Rated Value, 5
VBE(QFF)=1 .5V, TC=100°C
Emitter Cutoff Current leBO Ves=9V, Ic=0 1 mA
SECOND BREAKDOWN
Second Breakdown Collector Current | See Fia. 11
with bass forward biased S8 9
Clamped Ir.1ductive SOA with Base RBSOA See Fig. 12
Reverse Biased
ON CHARACTERISTICS (Note 1)
hFE1 |C=0.5A, VCE=5V 15 50
DC Current Gain hre2 Ic=1A, Vce=5V 10 60
hFE3 |C=2A, VCE=5V 8 40
Ic=1A, Ig=0.2A 012 | 0.5 \%
, ) Ic=2A, Ig=0.5A 0.18 | 0.6 V
Collector-Emitter Saturation Voltage VcE(saT) =4, la=1A 07 1 v
Ic=2A, 1g=0.5A, Ta=100°C 1 \Y
Ic=1A, 1g=0.2A 0.85 1.2 \Y
Base-Emitter Saturation Voltage Vae sat) |[lc=2A, Ig=0.5A 092 | 16 V
Ic=2A, 1g=0.5A, T¢c=100°C 1.5 \%
DYNAMIC CHARACTERISTICS
Current-Gain-Bandwidth Product fr 1c=500mA, Vce=10V, f=1MHz 4 MHz
Output Capacitance Cos Ves=10V, Ig=0, f=0.1MHz 65 pF
SWITCHING CHARACTERISTICS
Resistive Load (Table 1)
Delay Time o 0.025] 0.1 us
Rise Time tr Vee=125V, Ic=2A, Ig1=1g2=0.4A, 0.3 0.7 us
Storage Time ts tp=25ps, Duty Cycle<1% 6 us
Fall Time '3 0.4 0.9 us
Note: 1. Pulse Test: Pulse Width=5ms, Duty Cycle<10%
2. Pulse Test: Pw=300ps, Duty Cycles2%
B CLASSIFICATION OF hggy
RANK A B C D E
RANGE 15~ 20 20 ~ 25 25~ 30 30~ 40 40 ~ 50
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MJE13005-Q NPN SILICON TRANSISTOR

m  APPLICATION INFORMATION

Table 1.Test Conditions for Dynamic Performance

. . . L Resistive
Reverse Bias Safe Operating Area and Inductive Switching L
Switching
MR826*
0.001 1 F
5V —] 33 1N4933 +125V
Vel
% _Iral_ 2N2222 clamp R
o | obutvevcle=10% ot | 5 Tt
S) tr, < 10ns 1 " SELECTED FOR=1kV Re SCOPE
- = +5V -
% Vce o1
= 1N4933A& 1Q v
4 2N2905 '
0.02uF 270 y
Note:
Pw and Vce Adjusted for Desired Ic 1/2W
Rs Adjusted for Desired IB1 -VBE(off)
[70]
o Coil Data : GAP for 200uH/20 A Vec=125V
S | Vec=20V Rc=620
= FERROXCUBE core #6656 Lcoi=200pH Veramp=300V D1=1n5820 or
§ Full Bobbin ( ~ 16 Turns) #16 Equiv.
o RB=22Q
OUTPUT WAVEFORMS
tr CLAMPED
+10V f—] 25,5
%) t- UNCLAMPEDI t2
g t1 Adjusted to
“6 ——>t Obtain Ic
(?s Leon(lcek) Test Equipment
= L v Scope-Tektronics
— 475 or Equivalent e 1<10
g Leon(lcpk) S' " nls_1 %
L — —>t = Vour RuZn(c;Iy; y;djgs:ed
B C
o 2 |« for desired I and Ic
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MJE13005-Q

NPN SILICON TRANSISTOR

| RESISTIVE SWITCHING PERFORMANCE
Fig. 1 Turn-On Time Fig. 2 Turn-Off Time
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Fig. 4 Forward Bias Safe Operating Area Fig. 5 Reverse Bias Switching Safe Operating Area
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MJE13005-Q NPN SILICON TRANSISTOR

B RESISTIVE SWITCHING PERFORMANCE(Cont.)

Fig. 6 Forward Bias Power Derating
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UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.
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