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Designer’s Data

XSTRS/R F

Sheet

NPN Silicon Power Transistors
1.5 kV Switchmode Il Series

These transistors are designed for high-voltage, high-speed, power switching in induc-
tive circuits where fall time is critical. They are particularly suited for line-operated

switchmode applications.

Typical Applications:
Switching Regulators
Inverters

Solenoids

Relay Drivers

Motor Controls
Deflection Circuits

MAXIMUM RATINGS

Features:
¢ Collector-Emitter Voltage — Vcgy = 1500 Vde
® Fast Turn-Off Times
80 ns Inductive Fall Time —100°C (Typ)
110 ns Inductive Crossover Time —100°C (Typ)
4.5 ps Inductive Storage Time —100°C (Typ)
e 100°C Performance Specified for:
Reverse-Blased SOA with Inductive Load
Switching Times with Inductive Loads
Saturation Voltages
Leakage Currents

Rating Symbol MJ16018 MJH16018 | Unit
Collector-Emitter Voltage VCEO(sus} 800 vde
Collector-Emitter Voltage Vcev 1500 Vde
Emitter-Base Voltage VEB 6 Vde
Collector Current — Continuous Ic 10 Adc
— Peak{1} Icm 15
Base Current — Continuous I 8 Adc
— Peak(l) IBM 12
Total Power Dissipation @ T¢ = 25°C Pp 178 125 Watts
@ Tg = 100°C 100 50
Derate above Tg = 26°C 1 1 wrC
Operating and Storage Junction T) Tstg —65t0200 | —55t0 160 | °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symhol Max Unit
Thermal Resistance, Junction to Case ReJc 1 1 CW
Lead Temperature for Soldering TL 275 °C
Purposes: 1/8” from Case for
§ Seconds

12E D IbBb?ESH 00as227?

N |
7-33-/§
- 7-33-/3

MOTOROLA
mm SEMICONDUCTOR (O
TECHNICAL DATA

MJ16018
MJH16018

POWER TRANSISTORS
10 AMPERES
800 VOLTS
125 and 175 WATTS

CASE 340-02

TO-218AC
MJH16018

{1) Pulse Test: Pulse Width = 5 us, Duty Cycte < 10%.
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

L Characteristic Symbol | Min I Typ L Max I Unit I
OFF CHARACTERISTICS1)
Collector-Emitter Sustaining Voltage (Table 1) (ic = 50mA, Ig = 0) VCEQ(sus) 800 — — Vde
Collector Cutoff Current Icev mAdc
(Vcev = 1500 Vde, VRg(off) = 1.5 Vdc) - — 0.25
(VcEy = 1500 Vdc, VgE(off) = 1.6 Vde, Te = 100°C) —_ - 1.5
Collector Cutoff Current (Vcg = 1500 Vde, Rge = 60 0, Tc = 100°C} ICER — — 25 mAdc
Emitter Cutoff Current (Vgg = 6 Vdc, Ig = 0) lEBO — - 0.1 mAdc
SECOND BREAKDOWN
Second Breakdown Collector Current with Base Forward Biased Is/b Sea Figure 13
Clamped Inductive SOA with Base Reverse Biased RBSOA See Figure 14
ON CHARACTERISTICS(1)
Collector-Emitter Saturation Voltage VCE(sat] Vde
{Ic = 5 Adc, Ig = 2 Adc) — 1
{Ic = 10 Adc, Ig = 5 Adc) —_ - 5
(Ic = 6 Ade, Ig = 2 Adc, T¢ = 100°C) — — 1.5
Base-Emitter Saturation Voltage VBE(sat) Vde
(ic = 5 Adc, Ig = 2 Adc) — — 1.5
{lc = 5 Ade, Ig = 2 Ade, Te = 100°C) — — 15
DC Current Gain (Ic = 5 Adc, Vgg = 5 Vdc) heg 4 - — -
DYNAMIC CHARACTERISTICS
Output Capacitance (Vcg = 10 Vdc, Ig = 0, fras = 1 kH2) Cob | — [ =T a0 | oF ]
SWITCHING CHARACTERISTICS
Inductive Load (Table 1)
Storage Tims tsy — 4000 8000 ns
Fall Time ﬁaker glf\glped {Ty = 25°%C) i - 60 200
" C = <,
Crossover Time Ig1 = 2 Adc, te — 90 300
Storage Time VBE(off) = 2 Vdc, tsy — 4500 | 9000
- VCE(pk) = 400 Vdc)
Fall Time PW = 25 us Ty = 100°C) t — 80 250
Crossover Time tc - 110 375
Resistive Load (Tahle 1)
Delay Time Baker Clamped td — 85 200 ns
Rise Time {ic = 5 Ade, Veg = 250 Vde, tr — 900 2000
- IB1 = 2 Adc, Ig2 = 2 Adc,
Storage Time AB2 = 30, PW = 25 ps, ts — 4500 9000
Fall Time Duty Cycle < 2%) tf —_ 200 400
(1) Pulse Test: PW = 300 us, Duty Cycle < 2%.
1% s 10 5 5 X
70 : 7 A 3\ A Y
%0 g G L \ \\\ \\
z w4 T g 4 \
Te = 100C =
S R Bl g of\c=1a \ba 5A N\ AN 104 ] |
= -~ S
w
€ g 2% E \
o = AY ‘\ N
8 = © 07 FHHS - =
P A g 0 RN AN NS
= 3 i V__ 5V HN N o} N N
—VeE = R NN\ g 0 NG ~
2 - | <, 02
™ T N £ Mrre=2st
\ ISP oatill 1 i
01502 03 05 07 1 2 3 § 7 10 15 007 0.1 02 03 05 07 1 2 3 5 7
Ic. COLLECTOR CURRENT {AMPS) Ig. BASE CURRENT [AMPS)
Figure 1. DC Current Gain Figure 2. Collector Saturation Region
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TYPICAL STATIC CHARACTERISTICQ

") i 5
E 7 —T & 3
2 Iclg =5 4 [ary
b Tc = 10°C g 2
< 3 o
5, Iclg =5 XY 2 Iclg = 25 n
s Te = 255°C \ 4 =}
= TV A =
E Iglg = 28 w05 /
= ¢ = 1000 29 2 = [
=07 — = 0
S gsf—lcls= 25 3 [
5 % LT = 25°C\ - @ g9 Tc = 25°C THRU 100°C_{ |
R A=t P =
8 o l’:’ ] 8 u
[t =
= =1 047
0.1 0.05
0.1 02 03 05 07 1 2 13 5 7 10 01 6z 03 05 07 1t 2 3 5 71 10
Ic, COLLECTOR CURRENT (AMPS) Ic, COLLECTOR CURRENT (AMPS)
Figure 3. Collector-Emitter Saturation Region Figure 4. Base-Emitter Saturation Region
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TYPICAL INDUCTIVE SWITCHING CHARACTERISTICS
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Figure 8. Inductive Switching Fall Time
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TYPICAL INDUCTIVE SWITCHING CHARACTERISTICS
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Figure 9. Inductive Switching Crossover Time
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Figure 12. Inductive Switching Measurements

GUARANTEED SAFE OPERATING AREA LIMITS
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Figure 13, Maximum Forward Bias Safe Operating Area
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Figure 15, Power Derating

SAFE OPERATING AREA INFORMATION

FORWARD BIAS

There are two limitations on the power handling ability
of a transistor: average junction temperature and second
breakdown. Safe operating area curves indicate Ic—VCg
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 13 is based on T¢ = 26°C; Tj(pk)
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 Figure 13 may be found
at any case temperature by using the appropriate curve
on Figure 15.

TJ(pk) may be calculated from the data in Figure 16.
At high case temperatures, thermal limitations will

reduce the power that can be handled fo values less than
the limitations imposed by second breakdown.

REVERSE BIAS

For inductive loads, high voltage and high current must
be sustained simultaneously during turn-off, in most
cases, with the base-to-emitter junction reverse biased.
Under these conditions the collector voltage must be held
to a safe level at or below a specific value of collector
current. This can be accomplished by several means such
as active clamping, RC snubbing, load line shaping, etc.
The safe level for these devices is specified as Reverse
Bias Safe Operating Area and represents the voltage-
current condition allowable during reverse biased turn-
off. This rating is verified under clamped conditions so
that the device is never subjected to an avalanche mode.
Figure 14 gives the RBSOA characteristics.

8

&1 T e S o e £ s e =

ES f —F =

=S 07F -

g gpplzl L

-4 = =

w03 = + +

] 02 //’— X i

E 02 L P LA v T

@ (Al =T Pipk} i

; 0.1 Raycltt = rit} Raye H

E og; ——0.05 — ] Rayc = 10°CW Max H

& o + - D Curves Apply For Power H

E T e | Pulse Train Shown ¥

= o2 —— e - t ] Read Time @ X

@ 02 ={001 —p~ —tt,  Wipk=Tc = Pipk) Rayctt H

2 P o NGLE PULSE DUTY CYCLE, D = tyitp . lp? k) Baucl i

E‘om P LLLLEL TSI M N I B I 1 O A I N

£ 0 002 005 01 02 05 10 20 50 10 0 50 100 200 50 1.0k
t, TIME {ms)
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[Flsename Vel el [ . .0 il
“ :
STMEL: - I
PIN 1 BASE ’11:' 4[ 0
2, EMITTER el G
CASE COLLECTOR
MILLMETERS INCHES
| DB | WM | MAX | MM | MAX
[#]600000 O[T VO] | LWL
B | 1549 | 1590 | 0610 | 0626 |
NOTES 419 | 608 | 0165 [ 0200
1 DIMENSIONING AND TOLERANCING PER ANSI 102 | 165 | 0040 | 0085
YI45M, 1982 1 53
2 CONTROLLING DIMENSION INCH. g; ;% gzos gg
3 ALLRULES AND NOTES ASSOCIATED WITH e T oes T ois
REFERENCED T0-204AA GUTLIN SHALL APPLY.
ERCED TO2044A 03 | o6t | 0015 | 0025
1270 | 1543 | 0500 | 0610
LTS INCHER L_| 158 | 1651 | 085 | 0650
| oma [T | wax [N | wax | N[ 1249 | 1270 | 0480 [ 050
- 311 — | 150 Q | 404 | 42 | 0159 ] 0166
— 2108 | — |oew
5% | 8% | om0 | 0% STYLE 1*
097 | too | 008 | ooas
140 [ 157 | 0055 § oo HN;'E;?]E.ER
3015 BSC 1187 85C .
1092 BSC. 0430 85C CASE COLLECTOR
45 BSC 0215 8SC
168985C | _066385C
118 | f2u 04%0 | 0.
384 | 419 | 0151 | 0165 CASE 1-06 CASE 340.02
—_| 28 —~ [ 1080 TO-204AA TO-218AC
@ | sn | oiw | oz MJ16018 MJH16018
v | as4 [ atg fotst [oles
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