2N 5655 2N5656 2N 5657(S|LICON)
MJE5655 MJE5656 MJES657

® Excellent DC Current Gai

® Packaged in Thermopad

PLASTIC NPN SILICON HIGH-VOLTAGE
POWER TRANSISTORS

... designed for use in line-operated equipment such as audio output
amplifiers; low-current, high-voltage converters; and AC line relays

n —hfg = 30-250 @ Ic = 100 mAdc

® Current-Gain — Bandwidth Product —
fT = 10 MHz (Min) @ I = 50 mAdc

Case for Low Cost

® Choice of Packages — 2N5655, 2N5656, 2N5657 — Case 77
MJE5655, MJES656, MJES657 — Case 199

0.5 AMPERE
POWER TRANSISTORS

NPN SILICON

250-300-350 VOLTS
20 and 30 WATTS

*MAXIMUM RATINGS

Wrz’u_s?s%" 2N5657
Rating Symbol |[MJE5655|MJES656/MJESE57] Unit
Collector-Emitter Voltage VCEQ 250 300 350 Vdc
Collector-Base Voltage Vce 275 325 375 Vdc
Emitter-Base Voltage Veg ~——— 6.0 ————— Vdc
Collector Current — Continuous ic - 0.5 ——— Adc
Peak - 1.0 ———
Base Current B ~——— (.25 ———— Adc
2N5655 MJES655
Series Series
Total Device Dissipation @ T¢=25°C Pp 20 30 Watts
Derate above 25°C 0.16 0.24 w/oc
Operating and Storage Junction T4, Tstg -65 to +150 °oc
Temperature Range
THERMAL CHARACTERISTICS
2N5655 MJE5655
Characteristic Symbol Series Series Unit
Thermal Resistance, Junction to Case 8)c 6.25 4.167 ocw

*Indicates JEDEC Registered Data for 2N5655 Series.
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FIGURE 2 — SUSTAINING VOLTAGE TEST CIRCUIT
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Safe Area Limits are indicated by Figures 3 and 4. Both limits are applicable and must be observed.



2N5655, 2N5656, 2N5657/MJE5655, MJE5656, MJE5657 (continued)

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

l Characteristic l Symbol. l Min I Max l Unit J
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage VCEO(sus) Vdc
(I¢ = 100 mAdc (inductive), L = 50 mH) 2N5655, MJE5655 250 -
2N5666, MJE5656 300 -
2N5657, MJES657 350 =
Collector-Emitter Breakdown Voltage BVCEO Vde
(ic =1.0 mAdc, Ig = 0) 2N5655, MJE5655 250 -
2N5656, MJES656 300 -
2N5657, MJES657 350 —
Collector Cutoff Current IcEO mAdc
(Vg =150 Vdc, Ig = 0) 2N5655, MJE5655 - 0.1
{VCE =200 Vdc, I1g = 0) 2N5656, MJE5656 - 0.1
{VcE = 250 Vdc, Ig = 0) 2N5657, MJE5657 ~ 0.1
Collector Cutoff Current ICEX mAdc
(VCE = 250 Vdc, VEg(off) = 1.5 Vde) 2N5655, MJES655 —~ 0.1
{VCE = 300 Vdc, Vgg(off) = 1.5 Vdc) 2N5656, MJES656 - 0.1
(VCE = 350 Vde, VEg(off) = 1.5 Vdc) 2N5657, MJES657 - 0.1
(VGE= 150 Vdc, VEB(off) = 1.5 Vde, T¢ =100°C) 2N5655, MIESESS - 1.0
(VGe = 200 Vde, VEB(off) = 1.5 Vdc, Tg =100°C) 2N5656, MJES656 - 1.0
(VcE = 250 Vde, VEB(off) = 1.5 Vdc, T = 100°C) 2N5657, MJE5657 - 1.0
Collector Cutoff Current iceo rAdc
(Ve = 275 Vdc, Ig = 0) 2N5655, MJE5655 - 10
(Vg = 326 Vdc, Ig = 0) 2N5656, MJE5656 - 10
(Vcg = 375 Vdc, Ig = 0) 2N5667, MIESE57 - 10
Emitter Cutoff Current EBO 10 uAdc
(VEg = 6.0 Vdc, Ic = 0!
ON CHARACTERISTICS
DC Current Gain (1) heg -
(Ic = 560 mAdc, Vg = 10 Vdc) 25 -
{Ic = 100 mAdc, Vg = 10 Vde) 30 250
{I¢ = 250 mAdc, Vcg = 10 Vdc) 15 -
(Ic = 500 mAdc, Vg = 10 Vdc) 5.0 -
Collector-Emitter Saturation Voltage (1) VCE(sat) Vde
(Ic = 100 mAdc, Ig = 10 mAdc) - 1.0
{Ic = 250 mAdc, Ig = 25 mAdc) - 25
(Ic = 800 mAdec, Ig = 100 mAdc) — 10
Base-Emitter Voltage (1) VBE - 1.0 Vdc
(Ic = 100 mAdec, Vg = 10 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product (2) fr 10 - MHz
(I¢ = 50 mAdc, Vg = 10 Vdc, f = 10 MH2)
Output Capacitance Cob - 25 pF
(Veg = 10 Vdc, Ig = 0, f = 100 kHz)
Small-Signal Current Gain hte 20 - -
(Ic = 100 mAdc, Vcg = 10 Vde, f = 1.0 kHz)

*Indicates JEDEC Registered Data for 2N5655 Series
(1) Pulse Test: Pulse Width < 300 us, Duty Cycle< 2 0%.
(2) fr 1s defined as the frequency at which |h¢e| extrapolates to unity

ACTIVE-REGION SAFE OPERATING AREA

FIGURE 3 — 2N5655, 2N5656, 2N5657
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There are two limitations on the power handling ability of a
transistor: average junction temperature and second breakdown.
Safe operating area curves indicate l¢ - Vg 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.

FIGURE 4 — MJE5655, MJE5656, MJE5657
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The data of Figures 3 and 4 isbased on T y(pi) = 150°C; T¢ is
variable depending on conditions. Second breakdown pulse limits
are valid for duty cycles to 10% provided TJ(pk)$150°C. At high
case temperatures, thermal limitations will reduce the power that
can be handled to values less than the limitations imposed by second
breakdown. (See AN-415)
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2N5655, 2N5656, 2N5657/MJE5655, MJES656, MJES657 (continued)

t¢, COLLECTOR CURRENT (mA)

1B, BASE CURRENT (mA)

LARGE SIGNAL CHARACTERISTICS CUT-OFF CHARACTERISTICS
FIGURE 5 — TRANSCONDUCTANCE FIGURE 6 — TRANSCONDUCTANCE
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2N5655, 2N5656, 2N5657/MJE5655, MJE5656, MJES657 (continued)

FIGURE 9 — CURRENT GAIN
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Ic, COLLECTOR CURRENT (mA)



