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TECHNICAL DATA '
et snerd o owthing s st son 4 AMPERE é
o POWER TRANSISTOR -
@ Excellent Safe Operating Area . PNP SILICON
® DC Current Gain Specified to 4.0 Amperes 55 VOLTS
75 WATTS

o Complement to NPN Type 2N3054A

*MAXIMUM RATINGS

Rating Symbo! Value Unit
Collector-Emitter Voltage Vceo 55 Vde
Collfector-Emitter Voltage VCER 60 Vde
(Rge = 100 )
- Collectar-Base Voltage Ves 90 Vdc
Emitter-Base Voitage VEB 7.0 Vdc
Collector Current — Continuous Ic 4.0 Adc
Peak 10
Base Current g 2.0 Adc
Total Device Dissipation @ T = 256°C Pp 75 Watts
Derate above 26° 0.43 w/°c
Operating and Storage Junction, Ty Tstg -65 to +200 oc T
Temperature Range A
*Indicates JEDEC Registered Data i[’ l.— 88— c
) a___ ==
THERMAL CHARACTERISTICS R s
Characteristic Symbol Max Unit é : K
Thermat Resistance, dic 2.33 ociw SEATING PLANE |
Junctign to Case STYLE1: a3
PIN 1. BASE
2.EMITTER ~—J—
CASE: COLLECTOR l
Q
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Tc, CASE TEMPERATURE (°C) All JEDEC Dimensions and and Notes Apply.
CASE 80-02
TO-213AA
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*ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

I Characteristic Symbol l Min Max ] Unit I
OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (1} VCEO(sus) Vdc
{ic =100 mAdc, Ig = 0) 55 =

Coliector-Emitter Sustaining Voltage (1} VCER(sus) Vde
{lc = 100 mAdc, Rgg = 100 Q) 60 —

Collector Cuttoff Current iceo pAdc
(VqE = 30 Vdc, Ig = 0) = 500

Collector Cutoff Current ICEX mAdc
(VgE = 90 Vdc, Vgg (off) = 1.6 Vdcl} - 1.0
(Vce = 90 Vdc, Vgg(off) = 1.6 Vdc, - 6.0
T = 150°C) .

Emitter Cutoff Current lEBO mAdc
(VRE = 7.0 Vde, Ig = 0) - 1.0

ON CHARACTERISTICS (1}

DC Current Gain hrg -
{ic = 500 mAdc, Vg = 4.0 Vdc) 25 100
(g =3.0 Adc, Vg = 4.0 Vdc) 6.0 -

Collector-Emitter Saturation Voltage VCE(sat) Vde
{ic = 500 mAdc, Ig = 50 mAdc} - 05
{ic = 4.0 Adc, Ig = 800 mAdc) - 2.0

Basa-Emitter On Voltage VBE(on) Vdc
{ic = 600 mAdc, Vcg = 4.0 Vdc) - 1.0

DYNAMIC CHARACTERISTICS

Current Gain — Bandwidth Product fr MHz
{lc = 200 mAdec, Vgg. = 10 Vdc) 3.0 -

Output Capacitance Cob pF
(Vep = 10 Vde, Ig = 0, f = 0.1 MHz) - 200

Small-Signal Current Gain hee
{Ig = 100 mAdc, Vg = 4.0 Vdc, = 1.0 kHz) 25 180

*Indicates JEDEC Registered Data
(1) Pulse test: Pulse Width <300 us, Duty Cycle $2.0%

FIGURE 2 — SWITCHING TIME EQUIVALENT TEST CIRCUIT FIGURE 3 — TURN-ON TIME
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Ic, COLLECTOR CURRENT (AMP)}
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FIGURE 4 — THERMAL RESPONSE
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FIGURE 5 ~ ACTIVE-REGION SAFE OPERATING AREA -
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% S, 1 AN 1N
_ 1o :-.Dmsfst—__m ms sﬁg
a s [N
=2 5'°L AN There are two limitations on the power handling ability of a
= ”l— Ty =2000¢ N transistor: average junction temperature and second breakdown.
& I 11 AN Safe operating area curves indicate I¢ — Vg limits of the tran-
= 2-°L_ ALY, .5 ot e AN sistor that must be observed for reliable operation; i.e., the transistor
= . IR . . .
e | ——— — ~ BONDING WIRE LIMITED | must not be subjected to greater dissipation than the curves indicate.
£ M= —= == — THERMAL LIMITATION @ T( = 250¢ =% The data of Figure 5 is based on T (k) = 200°C; T¢ isvariable
S 07 R PR N, {pk) [
w : : : : : IL : depending on conditions. Second breakdown pulse limits are valid
= 05 ——— T y for duty cycles to 10% provided T, < 200°C. T, may be
o C: v AV Jipk) J(pk) may
o Curves Apply Below Rated VCEQ TN\ calculated from the data in Figure 4. At high case temperatures,
203 thermal limitations will reduce the power that can be handled to
0.2 values less than the limitations imposed by second breakdown.
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MOTOROLA — — 2N6233
A EINCA A CTOR ® 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
. © 325 Vdc — 2N6235
® DC Current Gain —hpg =251t0 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 = 0.5 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 § AU -
Collector-Base Voltage veB 250 350 Vdc P |__ B . c
Emitter-Base Voltage VER 6.0 Vdc i . |
Coll Current — Conti ) I 5.0 Adc / 4 - -
. Peak 10 ]
13 —D K
Base Current - B 20 Adc SEATING PLANE i
Total Device Dissipation @ Tg = 25°C Pp 50 Watts 'STYLET:
Derate above 25°C 0.286 WrC PIN 1. BASE
P - 0s - - l 2.EMITTER
perating and Storage Junction Tui Targ —65to +200 C | CASE:COLLECTOR
Temperature Range -
THERMAL CHARACTERISTICS
Characteristic Symbo! Max Unit
Thermal Resistance, Junction to Case 8Jc 35 °CW

*indicates JEDEC Registered Data.

FIGURE 1 — POWER TEMPERATURE DERATING
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*ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic [ symbar Min | Mex | umm
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (1} VCEO(sus) Vdc
- {Ic = 20 mAdc, Ig = 0) 2N6233 225 -
! 2N6235 325 —
i Collector Cutoff Currant ICEO mAdc
i (VCg = 226,1g = 0) 2N6233 —_ 1.0
i (VCE = 325, 1g = 0) 2N6235 - 1.0
]
l Collector Cutoff Current ICEX mAde
{Vee = 250 Vdc, VEB(off) = 1.5 Vdec, 2N6233 — 1.0
] TC = 150°C)
i (VCE = 350 Vdc, VEB(off) = 1.6 Vdc, 2N6235 — 1.0
l Tc = 150°C)
Collector Cutoff Current IcBO mAdc
{VcB = 250 Vdc, Ig = 0) 2N6233 - 0.1
(Vg = 350 Vde, Ig = 0) 2N6235 — 0.1
Emitter Cutoff Current IEBO — 0.1 mAdc
{VBE = 6.0 Vdc, Ic = 0)
ON CHARACTERISTICS (1)
DC Current Gain hFre -
{lc = 0.1 Adc, Vcg = 5.0 Vdc} 25 —
{Ic = 1.0 Ade, VCE = 5.0 Vdc) 25 126
(Ic = 3.0 Adc, VCE = 5.0 Vdc) 10 -
Collector-Emitter Saturation Voltage VCE(sat) Vde
{lc = 1.0 Adc, Ig = 0.1 Adc} — 05
{lc = 5.0 Adc, I = 1.0 Adc) — 25 '
Base Emitter Saturation Volitage VBE(sat) Vde
{Ic = 1.0 Adc, Ig = 0.1 Adc) — 1.0
(Ic = 5.0 Adc, Ig = 1.0 Adc) —_ 2,0
Base-Emitter On Voitage VBE(on) - 1.0 Vdc E
{Ic = 1.0 Adc, Vcg = 5.0 Vdc) '
DYNAMIC CHARACTERISTICS
Current-Gain Bandwidth Product (2} fr 20 —_ MHz
{ic = 0.26 Adc, VCE = 10 Vdc, frest = 10 MHz)
Output Capacitance Cob — 250 pF
{Vcg = 10 Vde, Ig = 0, f = 0.1 MHz)
SWITCHING CHARACTERISTICS
! Rise Time tr - 0.5 HS
{VcC = 200 Vdc, Ic = 1.0 Adc, Ig = 0.1 Adc)
Storage Time ts —_ 35 us
(Vce = 200 Vdc, I = 1.0 Adc, Ig1 = Ig2 = 0.1 Adc)
Fall Time tf -—_ 0.5 s
{Vce = 200 Vdce, Ic = 1.0 Adc, igy = Ig2 = 0.1 Adc)

*Indicatas JEDEC Registered Data.
(1) Pulse Test: Puise Width < 300 s, Duty Cycle S 2 0%.

12) t1 = |neg| * frase

FIGURE 2 — SWITCHING TIME TEST CIRCUIT FIGURE 3 — TURN-ON TIME
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FIGURE 4 — THERMAL RESPONSE
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Y H — + N \ tor that must be observed for reliable operation; i.e., the tr
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= 0. =t LiMiTED - depending on conditions. Second breakdown pulse limits are valid
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