- ke all

MOTOROLA SC IXSTRS/R F¥ L DE J|L367254 0080440 & | B

P

__é_geﬁ?zgzﬂMC;T_DROLA SC (XSTRS/R F)

J

MOTOROLA = 2N6233
o SEMICONDUCTOR 2N6235 "

5 AMPERE

POWER TRANSISTORS
NPN SILICON

HIGH VOLTAGE NPN SILICON TRANSISTORS

. useful for high-voltage medium power applications such as
switching regulators,

225,275,325 VOLTS
® High Collector-Emitter Sustaining Voltage — B0 WATTS
VCEO(sus) = 225 Vdc — 2N6233
. © 326 Vdc — 2N6235
DC Current Gain — hFg =25 to 126 — Ig = 1.0 Adc |
Low Coliector-Emitter Saturation Voltage
VCE(sat) = 0.5 Vdc (Max) @ I¢ = 1.0 Adc
High Frequency Response — fT = 20 MHz (Min)
® Fast Switching Times @ 1.0 Adc —
tr = 0.6 us (Max)
ts = 3.5 us {(Max)
tf = 0.5 us (Max)

*MAXIMUM RATINGS

Rating Symbol 2N6233 | 2N6235 Unit .
Collector-Emitter Voltage VCEO 225 325 Vdc ! u—
A
Collector-Base Voltags ves 250 350 Vdc p |__ B . c
Emitter-Base Voltage VEB 6.0 Vdc i . !
Col Current — Conti ’ Ic 5.0 Ade Iy -
- Peak 10 L
E ~l—p K
Base Current - iB 2,0 Adc SEATING PLANE i
Total Device Dissipation @ Tg = 25°C PD 50 Watts 'STYLEI:
Derate above 25°C 0.286 WrC PIN 1. BASE
- ' 2. EMITTER
Operating and Storage Junction Tu Tatg —65to +200 °C CASE: COLLEGTOR
Temperature Range - |
THERMAL CHARACTERISTICS
Char isti Symbot Max Unit R
Thermal Resistance, Junction to Case (Ao 35 CW ] T I
*indicates JEDEC Registered Deta. \%L
S
FIGURE 1 — POWER TEMPERATURE DERATING MILLIMETERS TNCHES
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1] All JEDEC Dimensions and and Notes Apply.
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*ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

| ch T Symbol Min | Max Unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (1} VCEO(sus) Vde
. {lc = 20 mAdc, Ig = 0) 2N6233 225 -
i 2N6235 325 —
i Collector Cutoff Currant IcEO mAdc
| (VCE = 226,1g = 0) 2N6233 - 1.0
i (VCg = 325, 1g = 0) 2N6235 — 1.0
1
l Collector Cutoff Current ICEX mAde
(Veg = 260 Vdc, VEB(off) = 1.5 Vdc, 2N6233 — 1.0
| Tc = 150°C)
i (VCE = 350 Vdc, VEB(off) = 1.6 Vdc, 2N6235 - 1.0
| T¢ = 150°C)
Collector Cutoff Current IcBO mAdc
{VcB = 250 Vdc, Ig = 0) 2N6233 - 0.1
{Vcg = 350 Vdc, Ig = 0) 2N6235 — 0.1
Emitter Cutoff Current IEBO —_ 0.1 mAdc
{VBE = 6.0 Vdc, Ic = 0)
ON CHARACTERISTICS (1)
DC Current Gain hFe -
{lc = 0.1 Adc, VCE = 5.0 Vdc) 25 —
{Ic = 1.0 Adc, VCE = 5.0 Vdc) 25 126
{Ic = 3.0 Adc, VCE = 6.0 Vdc) 10 -
Collector-Emitter Saturation Voltage VCE(sat) Vde
{lc = 1.0 Adc, Ig = 0.1 Adc} — 0.5
(lc = 6.0 Adc, Ig = 1.0 Adc) — 2.5 !
Base Emitter Saturation Voitage VBE(sat) Vde
({lc = 1.0 Adc, Ig = 0.1 Adc) — 1.0
{ic = 5.0 Adc, Ig = 1.0 Adc) - 20
Base-Emitter On Volitage VBE(on) — 1.0 Vdc E
{lc = 1.0 Adc, Vg = 5.0 Vdc) '
DYNAMIC CHARACTERISTICS :
Current-Gain Bandwidth Product (2) fr 20 —_ MHz
{ic = 0.26 Adc, VCE = 10 Vde, frest = 10 MHz)
Output Capacitance Cob - 250 pF
{Vcg = 10 Vde, Ig = 0, f = 0.1 MHz)
SWITCHING CHARACTERISTICS
! Rise Time tr — 0.5 Hus
{Vce = 200 Vdc, Ic = 1.0 Adc, Ig = 0.1 Adc)
Storage Time ts — 35 us
(Vce = 200 Vdc, Ic = 1.0 Adc, Ig1 = Ig2 = 0.1 Adc)
Fall Time tf — 05 uS
(Ve = 200 Vdc, Ic = 1.0 Adc, igy = Ig2 = 0.1 Adc)

*Indicates JEDEC Registered Data.
{1) Pulse Test: Pulse Width < 300 s, Duty Cycle < 2 0%.

12) f1 = |heg| * frase

FIGURE 2 - SWITCHING TIME TEST CIRCUIT FIGURE 3 — TURN-ON TIME
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FIGURE 4 — THERMAL RESPONSE
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FIGURE 6 — ACTIVE-REGION SAFE OPERATING AREA
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2 S0l N \53 ms_ NI AN N\, There are two limitations on the power handling ability of a
= | _ de |~ L I\ N N average jL 1 temperature and second breakdown.
[ Ty =2000C N AN A ) ey . !
o 19 + i =3 % Safe operating area curves indicate I¢ — Vg limits of the transis-
£ 05 i i I TN NG : tor that must be observed for reliable op ; i.e., the transi
2 ’ " SECOND BREAKDOWN ~ \\ must not be subjected to greater dissipation than the curves indi-
e 0 I MITEOT 1 N A cate.
@ P | 3 The data of Figure & is based on T, = 200°C; T is variable
O BONDING WIRE \ Jipk)
= 01 L LIMITED - depending on conditions. Second breakdown pulse limits are valid
8 = = == THERMALLY LIMITED @Tg= Z5uq for duty cycles to 10% provided Ty(pk) < 200°C. Ty(pk) may be
o 0.05 T 1 +—+—4 H  aN6233 - gy == calculated from the data in Figure 4, At high case temperatures,
Curves T eelom 1 thermal limitations will reduce the power that can be handled to
0.02 urves Apply Below [URPYSR :
Rated V¢EQ T 2N6235 values less than the limitations imposed by second breakdown.
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