MJD18002D2

Bipolar NPN Transistor
High Speed, High Gain Bipolar NPN
Power Transistor with Integrated
Collector—-Emitter Diode and Built-In
Efficient Antisaturation Network

The MJD18002D2 is a state—of-the-art high speed, high gain
bipolar transistor (H2BIP). Tight dynamic characteristics and lot to lot
minimum spread (£150 ns on storage time) make it ideally suitable for
light ballast applications. Therefore, there is no longer a need to
guarantee an hgg window.

Features
® | ow Base Drive Requirement
® High Peak DC Current Gain (55 Typical) @ Ic = 100 mA
e Extremely Low Storage Time Min/Max Guarantees Dueto the
H2BIP Structurewhich Minimizesthe Spread
Integrated Collector—Emitter Free Wheeling Diode
Fully Characterized and Guaranteed Dynamic Vcgsat
Characteristics Make It Suitable for PFC Application
Epoxy Meets UL 94 V-0 @ 0.125 in
ESD Ratings: Human Body Model, 3B > 8000 V
Machine Model, C > 400 V
® Six Sigma® Process Providing Tight and Reproductible Parameter

Spreads
® Ph-Free Package is Available
MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Sustaining Voltage Vceo 450 Vdc
Collector-Base Breakdown Voltage Vceo 1000 Vdc
Collector-Emitter Breakdown Voltage VcEs 1000 Vdc
Emitter-Base Voltage VEBO 11 Vdc
Collector Current - Continuous Ic 2.0 Adc

- Peak (Note 1) lem 5.0
Base Current - Continuous Ig 1.0 Adc
- Peak (Note 1) lm 2.0
THERMAL CHARACTERISTICS
Characteristic Symbol Value Unit
Total Device Dissipation @ T¢ = 25°C Pp 50 W
Derate above 25°C 0.4 W/°C
Operating and Storage Temperature Range | Tj, Tgyg [ 6510 +150 | °C
Thermal Resistance, Junction-to—Case Resc 5.0 °C/W
Thermal Resistance, Junction—to—Ambient Roia 714 °C/W

Maximum Lead Temperature for Soldering
Purposes: 1/8” from Case for 5 seconds

T 260 °C

Maximum ratings are those values beyond which device damage can occur.
Maximum ratings applied to the device are individual stress limit values (not
normal operating conditions) and are not valid simultaneously. If these limits are
exceeded, device functional operation is not implied, damage may occur and
reliability may be affected.

1. Pulse Test: Pulse Width = 5.0 ms, Duty Cycle = 10%.
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POWER TRANSISTOR
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1000 VOLTS, 50 WATTS
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ORDERING INFORMATION

Device Package Shipping’

MJD18002D2T4 DPAK 3000/Tape & Reel

MJD18002D2T4G DPAK
(Pb-Free)

3000/Tape & Reel

TFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D.

Publication Order Number:
MJD18002D2/D




MJD18002D2

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwis

e noted)

Characteristic | Symbol | Min | Typ | Max | Unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (Ic = 100 mA, L = 25 mH) VCcEO(sus) 450 570 - Vdc
Collector-Base Breakdown Voltage (Icgo = 1 mA) VeBo 1000 1100 - Vdc
Emitter—-Base Breakdown Voltage (Iggo = 1 mA) VEBO 11 14 - Vdc
Collector Cutoff Current (Vcg = Rated Vcgo, Ig = 0) Iceo - - 100 uAdc
Collector Cutoff Current (Vcg = Rated Vcgs, Veg = 0) @ Tc =25°C Ices - - 100 uAdc
@ Tc =125°C - - 500
(VCE =500V, Ve = 0) @ Tc= 125°C - - 100
Emitter—Cutoff Current (Vgg = 10 Vdc, Ic = 0) leBO - - 500 uAdc
ON CHARACTERISTICS
Base—-Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 0.4 Adc, Ig = 40 mAdc) @ Tc = 25°C - 0.78 1.0
(Ic = 1.0 Adc, Ig = 0.2 Adc) @ Tc = 25°C _ 0.87 1.1
Collector-Emitter Saturation Voltage @ Tc =25°C VCE(sat) - 0.36 0.6 Vdc
(Ic = 0.4 Adc, Ig = 40 mAdc) @ Tc =125°C - 0.50 1.0
(Ic = 1.0 Adc, Ig = 0.2 Adc) @ Tc = 25°C - 0.40 | 0.75
@ Tc =125°C - 0.65 1.2
DC Current Gain @ Tc =25°C hee 14 25 - _
(Ic = 0.4 Adc, Vg = 1.0 Vdc) @ Tc =125°C 8.0 15 -
(IC = 1.0 Adc, Vce=1.0 Vdc) @ Tc =25°C 6.0 10 -
@ Tc =125°C 4.0 6.0 -
DYNAMIC CHARACTERISTICS
Current Gain Bandwidth (Ic = 0.5 Adc, Vcg = 10 Vdc, f = 1 MHz) ft - 13 - MHz
Output Capacitance (Vcg = 10 Vdc, Ig =0, f =1 MHz) Cob - 50 100 pF
Input Capacitance (Vgg = 8 Vdc) Cib - 340 500 pF
DIODE CHARACTERISTICS
Forward Diode Voltage Vec Vvdc
(Igc = 1.0 Adc) @ Te =25°C - 1.2 15
(Igc = 0.4 Adc) @ Te =25°C - 1.0 1.3
@ Tc =125°C - 0.6 -
Forward Recovery Time tir ns
(I = 0.4 Adc, di/dt = 10 Alus) @ Tc = 25°C - 517 -
(Ig = 1.0 Adc, di/dt = 10 Alus) @ Tc = 25°C - 480 -
DYNAMIC SATURATION VOLTAGE
lc=04Adc |@1lus | @Tc=25°C VcE(dsat) - 74 - \Y%
Dynamic Saturation Voltage Iy =40 mA — oEo _ _
Determinated 1 us and 3 us Vcc =300 Vde | @3us | @Tc=25°C 2.5
respectively after rising Ig; reaches I~ = 1 Adc @1lyps | @ Te=25°C - 117 -
90% of final Ig; sy =02 A
Vec=300Vde | @3us | @ Te=25°C - 1.3 -
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MJD18002D2

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

Characteristic | Symbol | Min | Typ | Max | Unit |
SWITCHING CHARACTERISTICS: Resistive Load (D.C.S. 10%, Pulse Width = 40 us)
Turn-on Time @ Tc =25°C ton - 225 350 ns
Ic = 0.4 Adc, Ig; = 40 mAdc @ T =125°C - 375 -
- Ig2 = 200 mAdc
Turn—off Time Ve = 300 Vdc @ Tc=25°C toff 0.8 - 11 us
@ Tc=125°C - 15 -
Turn-on Time @ Tc =25°C ton - 100 150 ns
Ic = 1.0 Adc, gz = 0.2 Adc @ Tc = 125°C - 94 -
- Ig2 = 0.5 Adc
Turn—off Time Ve = 300 Vdc @ Tc=25°C toff 0.95 - 1.25 us
@ Tc =125°C - 15 -
SWITCHING CHARACTERISTICS: Inductive Load (Vgjamp = 300 V, Ve = 15 V, L = 200 pH)
Fall Time @ Tc =25°C tf - 130 175 ns
@ Tc=125°C ~ 120 ~
Storage Time Ic = 0.4 Adc @ Tc = 25°C ts 0.4 - 07 us
1 = 40 mAdc @ Te = 125°C - 07 -
Igp = 0.2 Adc
Cross—over Time @ Tc =25°C te - 110 175 ns
@ Tc=125°C ~ 100 ~
Fall Time @ Tc =25°C tf - 130 175 ns
@ T¢ = 125°C - 140 -
Storage Time Ic = 0.8 Adc @ Tc = 25°C ts 2.1 - 2.4 us
IBl =160 mAdc @ TC =125°C — 3.0 -
Ig2 = 160 mAdc
Cross—over Time @ Tc =25°C te - 275 350 ns
@ Tc =125°C - 350 -
Fall Time @ Tc =25°C tf - 100 150 ns
@ Tc =125°C - 100 -
Storage Time ic i%%’;‘é‘; @ Tc = 25°C ts - 105 | 1.2 us
B1 — Y- - (<} _ _
o2 = 05 Adc @ T¢ = 125°C 1.45
Cross—over Time @ Tc =25°C te - 100 150 ns
@ Tc =125°C - 115 -
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MJD18002D2

Typical Static Characteristics
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Figure 5. Collector-Emitter Saturation Voltage
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Figure 4. Collector-Emitter Saturation Voltage
10 T T TTTTTT
-
IC/IB =5
2
|
@)
S /
; /)
< 1 11
0 1]
e} 1]
S 7/
/
L(';J /4
N - . = 1o T 25°C
Ty=125°C >
T 4 —
- e |
0.1 —20°C
0.001 0.01 0.1 1 10

Ic, COLLECTOR CURRENT (AMPS)

Figure 6. Collector-Emitter Saturation Voltage

http://onsemi.com

4



Vg, VOLTAGE (VOLTS)

Vgg, VOLTAGE (VOLTS)

C, CAPACITANCE (pF)

MJD18002D2

Typical Static Characteristics
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MJD18002D2

Typical Switching Characteristics
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Figure 17. Inductive Fall Time
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MJD18002D2

Typical Switching Characteristics
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MJD18002D2

Typical Switching Characteristics
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Figure 25. Inductive Switching Measurements

Table 1. Inductive Load Switching Drive Circuit

1 lc PEAK
MTP8P10 ‘I' 100 uF

+15V

Ve PEAK —>
MTP8P10 Vee —ﬂ
J‘l_ MPF930 Re1 |
MUR105 B1 ~
+0V MPF930 lout s
A
lgo —>
R
o—ao 1 MJE210 B2
COMMON = 150 © MTP12N10 V(BR)CEO(sus) Inductive Switching RBSOA
2w L=10mH L =200 uH L =500 uH
L1 500 wF Rgp = oo Rgp=0 Rz =0
Ve =20 Volts Vg = 15 Volts Vg = 15 Volts
y 1 uF lopk) = 100 mA Rg1 selected for Rp1 selected for
\? | desired Ig4 desired Ig4
~Voff
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MJD18002D2
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Figure 28. Reverse Bias Safe Operating Area

There are two limitations on the power handling ability of
a transistor: average junction temperature and second
breakdown. Safe operating area curves indicate Ic—Vce
limits of the transistor that must be observed for reliable
operation; i.e., the transistor must not be subjected to greater
dissipation than the curves indicate. The data of Figure 27 is
based on T¢ = 25°C; Typk) is variable depending on power
level. Second breakdown pulse limits are valid for duty
cycles to 10% but must be derated when T¢ > 25°C. Second
Breakdown limitations do not derate the same as thermal
limitations. Allowable current at the voltages shown on

10 . Co
o ! e
% N~ — \%&MS\SZ 1us ]
= . DC K 5 ms T\1 mS~\ 50 s\
o \ N\ < I
o4 RN \, [ofamn
] AN o 14
o N\ a -
% N\ \\ w1
[a]
'_
8 0.1 \ ‘\ E E==
:,' NN x E
o N\ w ]
3]
K]
0.01
10 100 1000

Vce, COLLECTOR-EMITTER VOLTAGE (VOLTS)

Figure 27. Forward Bias Safe Operating Area
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Figure 29. Forward Bias Power Derating

Figure 27 may be found at any case temperature by using the
appropriate curve on Figure 29.

T3(pk) may be calculated from the data in Figure 30. Atany
case temperatures, thermal limitations will reduce the power
that can be handled to values less than the limitations
imposed by second breakdown. For inductive loads, high
voltage and current must be sustained simultaneously during
turn—off with the base to emitter junction reverse biased. The
safe level is specified as a reverse biased safe operating area
(Figure 28). This rating is verified under clamped conditions
so that the device is never subjected to an avalanche mode.
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r(t) TRANSIENT THERMAL

MJD18002D2
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MJD18002D2

PACKAGE DIMENSIONS

DPAK
CASE 369C
ISSUE O
NOTES:
—T-| SEATNG 1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.
l«— B —> —>{ C [« 2. CONTROLLING DIMENSION: INCH.
v R LoileE INCHES | MILLIMETERS
DiM[ MIN | MAX | MIN | MAX
—_— A 0235 |0.245 | 597 | 622
- 1] —{ B | 0.250 [0265 | 635 | 6.73
T T 7 C [0.086 [0.094 | 219 | 238
A D [ 0.027 [0035 | 069 | 0.88
S E [0018 [0.023 | 0.46 | 058
I l T F 0037 [0045 | 004 | 114
T U G | 0180BSC 458 BSC
K { H [ 0034 [0040 | 087 | 101
J 0018 [0.023 | 0.46 | 058
f f K {0102 [0.114 | 260 | 2.89
= | 3 e L | 0.090BSC 229 BSC
| R [ 0.180 [0215 | 457 | 545
L H — s [0.025 [0.040 | 063 | 1.01
U {0020 | — [ 051 [ ——
D2pL v To0zs [0050 [ 00 [ 127
z o015 | —1 3 —
— G || 0.13 (0.005® | T|
STYLE 1:
PIN 1. BASE
2. COLLECTOR
3. EMITTER

4. COLLECTOR
SOLDERING FOOTPRINT*

. 620 3.0
0244 0.118
2.58
0.101

f ]
25 16 | ear2

0.228 0.063 0243

' 1

. mm
SCALE 3:1 (inches)

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

Six Sigma is a registered trademark and servicemark of Motorola, Inc.
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