IRADM TION RESISTANT NPN SILICON POWER TRANSISTORS
2N5527 2N5531

N‘PN SILICON POWER TRANSISTORS
RADIATION RESISTANT

9 AMPERES

FEATURES

MEDIUM POWER
RADIATION EXPOSURE LEVEL TO 5 x 1014 nvt
TOTAL NEUTRON FLUX GREATER THAN 10 KEV

APPLICATIONS

POWER AMPLIFIER
RADIATION ENVIRONMENTS
ULTRA HIGH FREQUENCY

T0-5

ABSOLUTE MAXIMUM RATINGS

2N5527 2N5531

VeRO COLLECTOR-BASE VOLTAGE 60 V 90 v _
VeEo COLLECTOR-EMITTER VOLTAGE 40V 75V

VERO EMITTER-BASE VOLTAGE 3V 3V

Ic CONTINUOUS COLLECTOR CURRENT 5 A 5 A

g CONTINUOUS BASE CURRENT 1A 1A

T OPERATING JUNCTION TEMPERATURE  -65°Cto +200°C

Tstg STORAGE TEMPERATURE  -85°Cto +200°C

RaJc THERMAL RESISTANCE, JUNCTION TO CASE 35°C/W

Pp POWER DISSIPATION (25°C) 5W
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RADIATION RESISTANT NPII SILICON POWER TIMNSISTMS
2N5527 2N5531
ELECTRICAL CHARACTERISTICS ( T¢ = 25°C UNLESS OTHERWISE NOTED)

CHARACTERISTICS SYMBOL MiN. MAX. UNITS
COLLECTOR EMITTER SUSTAINING VOLTAGE") VeEO(sus)
(Ic= 50mA) 2N8527 40 v
2N5531 75 v
(Ic= 50 mA, NOTE 2) 2N5527 40 v
2N5531 75 v
COLLECTOR-CUTOFF CURRENT IcEX
(VCce = 30V, VBg = 0, Tg = 100°C) 1.0 mA
COLLECTOR-CUTOFF CURRENT IcBo
(Veg= RATED) 1.0 mA
(VcB= RATED, NOTE 2) 1.0 mA
COLLECTOR-CUTOFF CURRENT B0
(Vcg=30V) 0.1 mA
(Ve = 30V, NOTE 2) 1.0 mA
COLLECTOR-CUTOFF CURRENT IcE0
(VoE= RATED) 50 mA
EMITTER CUTOFF CURRENT IEBO
(VEg = 3.0V) 1.0 mA
(Veg = 3.0V, NOTE 2) 1.0 mA
EMITTER FLOATING POTENTIAL Vegr
(Vg = RATED, Ig = 0) 1.0 v
DC CURRENT GAIN( heg
(VCES5.0V, I¢ = 0.5A) 2N5527 40 300
(VCE 5.0V, Ig = 0.54) 2N5531 25 300
(VGES5.0V, Ig = 3.04) 2N5527 40 200
(VCE 5.0V, Ig = 3.0A) o _2N5531 R - (I o150 | .
(VGES5.0V, I = 5.0A) 2N5527 25
(VCE 5.0V, Ig = 5.04) 2N5531 20
(VCE 5.0V, Ig = 3.0ANOTE2) 2N5527 15
(VGES.0V, Ig = 3.0ANOTE 2) 2N5531 7.0
COLLECTOR-EMITTER SATURATION VOLTAGE(") Vog(sat)
(Ic = 3.0A, g = 0.34) 2N5527 1.25 v
(Ic = 3.0A, I = 0.5A) 2N5531 1.25 v
(Ig = 5.0, Ig = 0.2A) 2N5527 5.0 v
(Ic = 5.0A, Ig = 0.25A) 2N5531 5.0 v
(Ic = 3.0A, Ig = 0.3A, NOTE 2) 2N5527 2.0 v
(Ig = 3.0A, Ig = 0.5A, NOTE 2) 2N5531 3.0 v
BASE-EMITTER SATURATION VOLTAGE() VBE(sat)
(Ic = 3.0A, Ig = 0.3A) 2N5527 1.5
(Ic = 3.0A, I3 = 0.54) 2N5531 1.5 v
BASE-EMITTER VOLTAGE Ve
(VCE = 5.0V, Ig = 3.04) 1.5 v
MAGNITUDE OF SMALL SIGNAL GAIN (el
(VCE = 28V, Ig = 0.5A, f = 25 MHz) 8.0
SMALL SIGNAL GAIN hre
(VB = 5.0V, I¢ = 0.5A,f = 1.0KH2) 2N5527 20
2N5531 15
OUTPUT CAPACITANCE Cobo
(VeB = 30V, f = 1.0 MHz) _ 75 pF
PROMPT PRIMARY PHOTO CURRENT
(% = 1x109 R/sec, € = 1.0 MeV, Vcg = 10V) Ipc 500 MA(PK)

Note 1: Pulsed 300 usec, 1.8 Duty Cycle Note 2: After exposure, 1x 1014 nvt, FLUX = 10 KEV




RADIATION RESISTANT NPN SILICON POWER TRANSISTORS
~ 2N5527 2N5531

SAFE OPERATING AREA (SOAR)
CONTINUOUS DC OPERATION

-

SOAR VALUES

TYPE Vi vz Conditions: 1. Ty = Toase + ©y.¢ PDC < 200°C
NUMBER v v 2. PDC = PDC max rating for specified transistor type
2N5527 30 60 3. PDC = PDC = f (VCE) Area A
2N5531 65 90 4. Vo = 0.8V1 rating for specified transistor type
35
5Q
30 ' i
25 -
PDC 20
IN
w 15
2N5527
10 / 2N553|
Bl—m———— .l,_Z__._.

o |‘0 2l0 3‘0 4.0 5‘0
VCE IN V
PULSED OPERATION

Conditions: 1. Ty = Tease + ©J-¢ Pavg < 200°C

2.Pavg = 1 2™ icvee dt < the allowed DC R

2ms 0
power dissipation for a Vo equal to the highest vee applied to the transistor
3. Operation in the active region should be limited to a maximum pulse width of
tw = 1 ms for Area B, tw = 0.5 ms for Area C, tw = 0.25 ms for Area D, and
tw = 0.10 ms for Area E. tr< 20 s and tf < 20us for Areas B-E.

IC (MAX)

Vee®VeE
Ic tw=< tw< tw< tw=
1ms 05ms | 0.25ms | 0.1ms 38

0 0.3V1 0.4vy 0.6V 0.8V




RADIATION RESISTANT NPN SILICON POWER TRANSISTORS ﬁd
2N5527 2N5531

RESISTIVE AND CLAMPED INDUCTIVE SWITCHING

. (Switching from saturation to cutoff)
Conditions: 1.Ty = Tg + 6y Pavg < 200°C
2. Pavg = 1 2ms ic vce dt < PDC max.

2ms 0
3. For the resistive loadline, L = 0 and Voo = V2
4.1r < 2pus, tf < 2 usinArea F

Ic
MAX
~N
N
~N l:! 0-258
F K I0A
L §
Ic N 30 $s5a L= 1 mH DlooE
N 9;'"0 ,‘F
g WA
| lscore )| Voo <V,
. le (1)
o] 1 !
Vi V2
Vce
UNCLAMPED SWITCHING
(Switching from saturation to cutoff)
Conditions: 1.7y =T + 6y.¢c Pavg < 200°C B ) -
2. Pavg = 1 jzms ic vce dt < PDC max.
2ms 0
3. Ig peak =< Ig max rating for specified transistor type
4. % LIC? < 80uWs
38—
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H \
40 ™
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ADIATION RESISTANT NPN
2N5527 2N5531

-

TYPICAL STATIC FORWARD CURRENT TRANSFER RATIO TYPICAL COLLECTOR-EMITTER SATURATION VOLTAGE

VCE = 5V 2N5527
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RADIATION RESISTANT NPN SILICON POWER TRANSISTORS
2N5529 2N5530 2N5533 2N5534

| leN SILICON POWER TRANSISTORS
RADIATION RESISTANT

10 AMPERES

FEATURES

HIGH POWER
RADIATION EXPOSURE LEVEL TO 5x 1014 nvt
TOTAL NEUTRON FLUX GREATER THAN 10 KEV

APPLICATIONS

POWER AMPLIFIER
RADIATION ENVIRONMENTS
ULTRA HIGH FREQUENCY

T0-*61
e e - —— - *All leads isolated from case

ABSOLUTE MAXIMUM RATINGS

2N5529 2N5533

2N5530* 2N5534*
VCRO COLLECTOR-BASE VOLTAGE 60 V 90 V
VeEo COLLECTOR-EMITTER VOLTAGE 40V 75V
VERD EMITTER-BASE VOLTAGE 3V 3V
o CONTINUOUS COLLECTOR CURRENT 10 A 10 A
Ig CONTINUOUS BASE CURRENT 4 A 4A
Ty OPERATING JUNCTION TEMPERATURE __ —65°Cto +200°C
Tstg STORAGE TEMPERATURE __ —65°Cto +200°C
RaJC THERMAL RESISTANCE, JUNCTION TO CASE 5°C/W
Pp POWER DISSIFATION (25°C) 35 W
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RADIATION RESISTANT 4
2N5529 2N5530 2N5533 2N5534
ELECTRICAL CHARACTERISTICS ( Tg = 25°C UNLESS OTHERWISE NOTED)

CHARACTERISTICS SYMBOL MIN. MAX. UNITS
COLLECTOR EMITTER SUSTAINING VOLTAGE") VCEO(sus)
(Ig= 50 mA) 2N5529, 2N5530 40 v
2N5533, 2N5534 75 v
(Ic= 50 mA, NOTE 2) 2N5529, 2N5530 40 v
2N5533,2N5534 75 v
COLLECTOR-CUTOFF CURRENT IcEX
(VeE = 30V, Vgg = 0, Tg = 100°C) 1.0 mA
COLLECTOR-CUTOFF CURRENT lcgo
(Vcg= RATED) 1.0 mA
(V= RATED, NOTE 2) 1.0 mA
COLLECTOR-CUTOFF CURRENT IcBo
(Vgp= 30V) 0.1 mA —
(Vcg = 30V, NOTE 2) 1.0 mA
COLLECTOR-CUTOFF CURRENT IcEO
(VCE= RATED) 50 mA
EMITTER CUTOFF CURRENT IEBO
(VEg = 3.0V) 1.0 mA
(VEB = 3.0V, NOTE 2) 1.0 mA
EMITTER FLOATING POTENTIAL Vegr )
{(Vc = RATED, Ig = 0) 1.0 v
DC CURRENT GAIN( hee
(VCES5.0V, Ig = 0.5A) 2N5529, 2N5530 40 300
(VGE5.0V, Ig = 0.5A) 2N5533, 2N5534 25 300
(VCES.0V, Ig = 3.0A) 2N5529, 2N5530 40 200
(VGES.0V, Ig = 3.0A) 2N5533, 2N5534 30 150
(VCE 5.0V, Ig = 5.0A) 2N5529, 2N5530 25
(VCE 5.0V, Ig = 5.04) 2N5533, 2N5534 20
(VGE 2.0V, Ic = 10A) 2.5
(VGE5.0V, I = 3.0ANOTE 2) 2N5529, 2N5530 15
(VGES5.0V, I = 3.0ANOQTE2) 2N5533, 2N5534 7.0
\-_-
COLLECTOR-EMITTER SATURATION VOLTAGE™" VeE(sat)
(Ic = 3.0A, 1g = 0.3A) 2N5529, 2N5530 1.25 v
(Ic = 0.5A, Ig = 4.04) 2N5533, 2N5534 1.25 v
(Ic = 10A, Ig = 4.0A) 2.0 v
(Ic = 3.0A, Ig = 0.3A, NOTE 2) 2N5529, 2N5530 2.0 v
(Ig = 3.0A, Ig = 0.5A, NOTE 2) 2N5533, 2N5534 3.0 v
BASE-EMITTER SATURATION VOLTAGE(" VBE(sat)
(Ic = 3.0A, 1g = 0.3A) 2N5529, 2N5530 1.5 v
(Ic = 3.0A, Ig = 0.5A) 2N5533, 2N5534 1.5 v
BASE-EMITTER VOLTAGE Ve
(VCE = 5.0V, Ig = 3.04) , 1.5 v
(VCg = 5.0V, Ig = 5.0A) 3.0 v
MAGNITUDE OF SMALL SIGNAL GAIN [hte]
(VCE = 28V, Ig = 0.5A, f = 25 MHz) 8.0
SMALL SIGNAL GAIN Nre
(VCE=5.0V,1c = 3.0A,f = 1.0KHz)  2N5529, 2N5530 20
, 2N5533, 2N5534 15
OUTPUT CAPACITANCE Cobo
(Ve = 30V, f = 1.0 MH2) 75 pF

Note 1: Pulsed 300 usec, 1.8% Duty Cycle Note 2: After exposure 1x 1014 nvt, FLUX = 10 KEV




2N5529 2N5530 2N5533 2N5534
ELEGTRIG‘AI. CHARACTERISTICS ( Tg = 25°C UNLESS OTHERWISE NOTED)

~ CHARACTERISTICS SYMBOL MIN. MAX. UNITS
PROMPT PRIMARY PHOTOCURRENT lppe
(1 = 1x109 R/sec, € = 1Mev, Vgg = 10V) 500 mA(PK)
TYPICAL STATIC FORWARD CURRENT TRANSFER RATIO TYPICAL COLLECTOR-EMITTER SATURATION VOLTAGE
VCE = 5V 2N5529, =1 x 10"
100 CE 29, 2N5530 < - 2N5529, 2N5530 ¢ = 1 x 10"t
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RADIATION RESISTANT NPN SILICON POWER TRANSISTORS

— .

2N5529 2N5530 2N5533 2N5534

SAFE OPERATING AREA (SOAR)

INFORMATION

The Safe Operating ARea (SOAR) principle is a method of specifying the exact transistor to use in an amplifier, switching or DC application.
SOAR defines the region which encloses all of the points representing simultaneous values of the collector current and the collector-to -emitter
voltage which a transistor can safely handle under specified conditions for base current, time, junction temperature and average power
dissipation. With transistors specified under the Solitron SOAR technique, secondary breakdown is virtually eliminated.

The suggested test circuits are shown for each type of SOAR operation. Any other thermally stable circuit may also be used as long as the
SOAR conditions and maximum ratings are observed.

SOAR VALUES

S

CONTINUOUS DC OPERATION

Conditiens: 1. Tj = Tgasg + ©y-¢ PDC < 200°C

TYPE Vi V2 2. PDC =< PDC max rating for specified transistor type
NUMBER v v 3. PDC < PDC = f (VCE) Area A
2N5530 30 60 4. Vog < 24V (2N5529, 2N5530)
2N5534 65 90 52V (2N5533, 2N5534)

5Q

@ Vec ®2Vep

O

o

10 20 30 40 50
VCE IN V

>




"RADIATION RESISTANT NPN SILICON POWER TRANSISTORS
2N5529 2N5530 2N5533 2N5534 ~

PULSED OPERATION

-

Conditions: 1. Ty = Toasg + ©y-¢ Pavg < 200°C

2. Pavg = 1__ 2ms ic vce dt < the allowed DC

2ms 0
power dissipation for a Vg equal to the highest vge applied to the transistor
3. Operation in the active region should be limited to a maximum pulse width of
tw = 1 msfor Area B, tw = 0.5 ms for Area C, tw = 0.25 ms for Area D, and tw
= 0.10 ms for Area E. tr< 20 us and tf < 20us for Areas B-E.

IC (MAX)
B c D E Vee™VeE
Ic tw< tw< tw=< tw= in
1ms 0.5ms | 0.25ms 0.1ms
0 0.3v1 0.4v4 0.6V1 0.8v1
RESISTIVE AND CLAMPED INDUCTIVE SWITCHING
(Switching from saturation to cutoff)
Conditions: 1. Ty = T¢ + ©y.¢ Pavg < 200°C
2. Pavg = 1 j‘st ic vce dt < PDC max.
2ms 0
3. For the resistive loadline, L = 0 and Vo = V2
4.1tr < 2us, tf < 2 psin Area F
Ic
MAX

~ i
e
~ - 0-250
FT e g [0A
S : |
IC ~ N 234 58 ol L= mH DIODE
N ] oW X J

pig 2
SCOPE
| _l ! Vec <Vi
i i (1)




RADIATION RESISTANT NPN SILICON POWER TRANSISTORS
2N5529 2N5530 2N5533 2N5534

UNCLAMPED SWITCHING

(Switching from saturation to cutoff)

Conditions: 1.Ty = Tg + ©y-c Pavg < 200°C
2. Pavg = 1 [?™ ¢ vce dt < PDC max.
2ms 0

3. Ip peak < I¢ max rating for specified transistor type
4. % LIC? < 80uWs

100F
8.0

40

20
Ic

LS | mH

< ResI=
T10Q

21
Vee




RADIA r/a/v IIESISTANT NPN SILICON POWER rmrmsmns
2N5535 2N5536 2N5537 2N5538

NPN SILICON POWER TRANSISTORS
RADIATION RESISTANT

20 AMPERES

FEATURES

HIGH POWER
RADIATION EXPOSURE LEVEL TO 5x 1014 nvt
TOTAL NEUTRON FLUX GREATER THAN 10 KEV

APPLICATIONS

POWER AMPLIFIER
RADIATION ENVIRONMENTS
ULTRA HIGH FREQUENCY

T0-*61

. *All leads isolated from case

ABSOLUTE MAXIMUM RATINGS

2N5535 2N5537

2N5536* 2N5538*
Vero COLLECTOR-BASE VOLTAGE 60 V 90 V
VeEQ COLLECTOR-EMITTER VOLTAGE 50 V 75V
VERO EMITTER-BASE VOLTAGE 3V 3V
Ie CONTINUOUS COLLECTOR CURRENT 20 A 20 A
I8 CONTINUOUS BASE CURRENT 8 A 8A
T OPERATING JUNCTION TEMPERATURE _ —65°Cto +200°C
Tstg STORAGE TEMPERATURE _ —65°Cto +200°C
RaJC THERMAL RESISTANCE, JUNCTION TO CASE 3.5°C/W
Pp POWER DISSIPATION (25°C) 50 W

8-83-3R




2N5535 2N5536 2N5537 2N5538

ELECTRICAL CHARACTERISTICS ( Tg = 25°C UNLESS OTHERWISE NOTED)

CHARACTERISTICS SYMBOL MIN. MAX. UNITS
COLLECTOR EMITTER SUSTAINING VOLTAGE!" VCEO(sus)
(Ic=50mA) 2N5535, 2N5536 50 v
2N5537, 2N5538 75 v
(lc= 50mA, NOTE 2) 2N5535, 2N5536 50 v
2N5537, 2N5538 75 Vv
COLLECTOR-CUTOFF CURRENT ICEX
(Vce = 30V, VBe = 0, Tg = 100°C) 1.0 mA
COLLECTOR-CUTOFF CURRENT IcBO
(Vo= RATED) 1.0 mA
(Vo= RATED, NOTE 2) 1.0 mA
COLLECTOR-CUTOFF CURRENT lcBo
{(Vcg= 30V) 0.1 mA
(Vcg = 30V, NOTE 2) 2N55335, 2N55336 1.0 mA
(Ve = 30V, NOTE 2) 2N55337, 2N55338 2.0 mA
COLLECTOR-CUTOFF CURRENT IcE0
(Vce= RATED) 50 mA
EMITTER CUTOFF CURRENT leBo
(VER = 3.0V) 1.0 mA
(VEg = 3.0V, NOTE 2) 1.0 mA
EMITTER FLOATING POTENTIAL VEBF )
(Vcp = RATED, Ig = 0) 1.0 v
DC CURRENT GAIN(" heg
(VCES5.0V. I = 0.5A) 2N5535. 2N5536 50
(VCE5.0V.Ig = 5.0A) 2N5537. 2N5538 | 40
(VCE 5.0V, Ig = 10A) 2N5535, 2N5536 30 150
(VCE 5.0V, Ig = 10A) 2N5537, 2N5538 20 150
(VCE 3.0V, Ig = 20A) 3.33
(VCe 5.0V, Ig = 5.0A, NOTE 2) 2N5535, 2N5536 15
(VCES.0A, Ig = 5.0ANOTE 2) 2N5537, 2N5538 10
COLLECTOR-EMITTER SATURATION VOLTAGE!" VCE(sat)
(Ic = 5.0A, Ig = 1.0A) 1.25 v
(Ic = 20A, Ig = 6.0A) 3.0 v
(Ig = 5.0A,1g = 1.0A, NOTE 2) 2N5535, 2N5536 2.0 v
(Ic = 5.0A,1g = 1.0A, NOTE 2) ’ 2N5537, 2N5538 2.5 v
BASE-EMITTER SATURATION VOLTAGE!" VBE(sat)
(Ic = 5.0A, Ig = 1.04) 15 v
BASE-EMITTER VOLTAGE VaE
(VGE = 5.0V, Ig = 5.0A) 15 v
MAGNITUDE OF SMALL SIGNAL GAIN [hfe]
(Vg = 28V, Ig = 0.5A, f = 25 MHz) 6.0
SMALL SIGNAL GAIN hie
(VgB = 5.0V, Ic = 5.0A,f = 1.0KHz)  2N5535, 2N5536 25
2N5537, 2N5538 20
OUTPUT CAPACITANCE Cobo
(Veg = 30V, f = 1.0 MHz) 100 pF
PULSE DELAY TIME ty
(Voo = 55V, Ig = 10A, Iy = —Igo = 1.04) 25 nsec
PULSE RISE TIME t
(Voo = 55V, Ig = 10A, Ig1 = —Ig2 = 1.0A) 200 nsec

Note 1: Puised 300usec, 1.8% Duty Cycle

Note 2: After exposure, 1x 1014 nvt, FLUX = 10 KEV




ILICON POWER TRANSISTORS

2N5535 2N5536 2N5537 2N5538
ELECTRICAL CHARACTERISTICS ( Tg = 25°C UNLESS OTHERWISE NOTED)

CHARACTERISTICS

SYMBOL MIN. MAX. UNITS
PULSE STORAGE TIME tg
(Voc = 55V, I = 10A, Igy = —lg2 = 1.0A) 300 nsec
PULSE FALL TIME Y
(Ve = 55V, Ic = 10A, Ig1 = —Ig2 = 1.04) 300 nsec
PROMPT PRIMARY PHOTO CURRENT lppc
(4 = 1x109 R/sec, € = 1 Mev, Vg = 10V) 2.0 A(PK)




RADIATION RESISTANT NPN SILICON POWER
2N5535 2N5536 2N5537 2N5538

TYPICAL STATIC FORWARD CURRENT TRANSFER RATIO

VCE = 5V 2N5535, 2NS536

100

hFE

10¢ 1““‘}“

0.1 1.0 ’ 10
IC COLLECTOR CURRENT-A

TYPICAL STATIC FORWARD GURRENT TRANSFER RATIO

VoE = 5V 2NS5537. 2NS538

10 1
T
o = 0 nvt
A
10 *\WﬁfL-—""—’ \\
w 0 Zrt™]
w 1p l/
1.00
0.1 1.0 ; 10

ic COLLECTOR CURRENT-A

VCE(sat)-SATURATION VOLTAGE-V

10,
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o =1 x 10"nvt

TYPICAL COLLECTOR-EMITTER SATURATION VOLTAGE
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RADIATION I?ES")STAIIT IIPfI SILICON POWER TRANSIST: 0IIS

2N5535 2N5536 2N5537 2N5538

SAFE OPERATING AREA (SOAR)
INFORMATION

The Safe Operating ARea (SOAR) principle is a method of specifying the exact transistor to use in an amplifier, switching or DC application.
SOAR defines the region which encloses all of the points representing simultaneous values of the collector current and the collector-to-emitter
voltage which a transistor can safely handle under speciﬁed conditions for base current, time, junction temperature and average power
dissipation. With transistors specified under the Solitron SOAR technique, secondary breakdown is virtually eliminated.

The suggested test circuits are shown for each type of SOAR operation. Any other thermally stable circuit may also be used as long as the
SOAR conditions and maximum ratings are observed.

SOAR VALUES

TYPE Vi V2
NUMBER v vV
2N5535 40 60
2N5536 40 60
2N5537 65 90
2N5538 65 90

CONTINUOUS DC OPERATION
Conditions: 1. Ty = Tcase + ©y.¢ PDC < 200°C
2. VCE = 0.8 V1 rating for specmed transistor type
3. P1 =< Py max rating for specified transistor type.
4. i < 20A
5. Pr < Py = f(Vgp) Area A

50
pr 40
IN 2N5537, 2N5538
W 20 2N5535, 2N5536

o I0 20 30 40 50 60
VCE IN V

)
VBB> 10VBE #£ @\J® 73! VCC % 2VCB




2N5535 2N5536 2N5537 2N5538 |
PULSED FORWARD BIASED OPERATION

-

Conditions: 1. Ty = Tcasg + ©y-¢ Pavg < 200°C
2. Pavg = 1 J‘4ms ic vee dt < the allowed continuous DC power dissipation
4ms J 0

for a VGE equal to the highest vge applied to the transistor,

3. Operation in the active region should be limited to a maximum puise width of
tw = 0.5 ms for Area B, ty = 0.25 ms for Area C and ty, = 0.1 ms for Area D. t,
< 5ps and t; < b5pus for Areas B-D.

20 0.05V1 0.25V1 0.45V1
tw < 0.5ms tw < 0.25ms tw < 0.1ms
Ic
IN 10} B c D
A .
) 0.25V1 0.45V1 0.65V1
VCE IN V
—¥\
7;’ S vecx vee
$3n on
)
0.0
4 SCOPE
ic(t)

SUGGESTED TEST FREQUENCY f=25Hz




!

N SILICON POWER TRANSISTORS
2N5535 2N5536 2N5537 2N5538

RADIATION RESISTA

RESISTIVE AND CLAMPED INDUCTIVE SWITCHING
(Switching from saturation to cutoff)

Conditions: 1.7y = Tg + ©y.¢ Pavg < 200°C
2. Pavg = 1 4ms ic vce dt < P71 max.
4ms 0

3. For the resistive loadline, L = 0 and Vo = V2 in the given circuit
4.1r < 2us,tf < 2 usin Area E

20A
DIODE

3N

0.5vi
20
IC
INIOF
A
[
|
1
vi ve
° VCE INYV
18 ML sn © 1000 oF | SATURATED SWITCHING TEST CIRCUIT
5
+VIN 0—4229—1 2w 1\ +vee Maximum Switching Times: ty< 25 ns:
w
ga;; T SUFI = tr < 200 ns; tg < 300 ns; t < 300 ns
+VESB L ) = Test Conditions: Vi, = 70 V when generator with 509 inter-
TI TEKTRONIX PART # O15-041 i i ; ; - _&y
RFC 250 (Smv/mA) nal impedance is terminated in a 50 @ load. Vgg 5V,

03 uF Ve =55V, Ilgc = 10A;1By = 1A, 1By = 1A;tp=400
I ns; f = 720 Hz.




2N5535 2N5536 2N5537 2N5538
UNCLAMPED INDUCTIVE SWITCHING

(Switching from saturation to cutoff)

-

Conditions: 1. Ty = Tg + ©y-¢ Pavg = 200°C

2. Pavg = 1 [*™  icvce dt < Py of Area A at 0.8 V1
4ms 0

3. % LIC2 < 8 mWs

N

Ic 2
PEAK N
IN

1.0
08

06

04

0.2 ~

A A A A

O.i )
04 06 08 10 e 4 6

001 002 004 006 008 001 0.2

L IN mH




Clolitron

2N5592
~—- 2N5593
N- KanaI-S|I|Z|um -Epitaxial-Junction- FET 2N5594

. Hohe Verstarkung
. Geringes Rauschen

———

. Source und Drain vertauschbar
B Rechteck-Ubertragungscharakteristik
. Kleiner Ausgangs-Scheinleitwert . Hohe Vorwértssteilheit

. Symmetrischer Aufbau . Hohe Durchbruchspannungen

Grenzwerte
Gate-Source-Sperrspannung UGS( r) -50V
Drain-Source-Spannung S UDS 50V
| Drain-Gate-Spannung 23wy UDG 50V
Durchlafl-Gate -Strom IG( £) 50mA
Dauer-Verlustleistung bei 25°C Py 300mW
Umgebungstemperatur
Leistungsabnahme 2mW /°C
Betriebs-Sperrschichttemperatur _ TJ -559C bis +175°C
‘ o . A0 =
Lagertemperatur TSTG -65°C bis +200°°C
Léttemperatur ca. 1,6mm vom T +300°C
s L
Gehiduse, 10sec max,
Abmessungen in zol
| . Case: JEDEC TO-72 0210 tleads —™ o100
Lead 1: Source 0.170 0019 .
Lead 2: Drain 0.016 - ——e=| [=1—0,050
Lead 3: Gate 0.100 0,050 3
Lead 4: Case A i ( =
o2 07 D = 0.048
’ = 0.028
! — 2.046
)> 0.036
Alle Anschliisse isoliert 13{-50— .
gegen Gehiuse - T B pottom View
Preise
Stiick 1-24 ab 25 ab 100
2N5592 DM 76, -- 71, -- 62, --
2N5593 DM 69,50 63, -- 58, -~
2N5594 DM 36, -- 33, -- 24,40

NEUMNMULLLE Rovsx
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Kennwerte bei 25°c (wenn nicht anders angegeben)

min max Fig.
Statisch
Gate-Source-Durchbruchspg. —VU’BR)C‘}SS -50 \4 IG='1MA, UDS.—_OV
Gate-Sperrstrom . IGSS -0,25nA UGS= -30V, UDS=OV 13
Gate-Sperrstrom (150 C) IGSS -0,50uA UGS= -30V, UDS=OV 13
Drainstrom (Gate 0V) IDSS 1 10 mA UDS=20V,UGS=0V 5,12
Gate-Source-Restspg. UGS(off) -1 -5 v UDS=20V, ID= 1nA 6,8
Dynamisch
Kleinsignal-Vorwértssteilheit |st| 2000 7000 uS UDS=20V,UGS=OV, 5,12
Sourceschaltung (kurzgeschl. ) f= 1KHz
Kleinsignal-Ausgangs- IY I 10 uS UDS=2OV, UGS=0V, 9,10
Scheinleitwert oS f= 1Kz
Sourceschaltung (kurzgeschl. )
Kleinsignal-Eingangskapazitidt C, 20 pF U__.=20V,U__=0V, 14
iss DS GS
Sourceschaltung (kurzgeschl. ) = 1MHz _
Kleinsignal-Riickwirkkapazitdt C 5 pF U__=20V,U_ =0V, 14
rss DS GS
Sourceschaltung (kurzgeschl.) f= 1Mz ,
Rauschverhalten “
Aquivalente Eingangsrauschspg. e
N
(kurzgeschl.)
2X5592 10 ) nV/ U_.=5V,U_ =0V 1
IN5593 15 b\ f=?§H GS
2N5594 20 ) 7 i
Rauschzahl (1),Sourceschaltung NF
2N5592 2,5) U_ .=5V,U_ =0V, 2,3
23 DS 3 GS 3 3 3
2N5593 6 t dB . . 4
9N5594 10 f 10Hz,RG 10kS2

(1) Quellwiderstand (Rg) entspricht nicht dem Wert fiir optimales Rauschen. Die An-
gabe des Rauschwertes (NF) bei nichtangepasstem Qellwiderstand ist beabsichtigt, ~—
um den Zusammenhang zwischen NF und ey zu zeigen. Quellwiderstédnde fiir optimas=
les Rauschen siehe Fig. 2, 3, 4.

Typische Kennlinien bei 25°¢ (wenn nicht anders angegeben)

FIGURE 1 FIGURE 2
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Drain Current— (I p)—mA
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FIGURE 9 FIGURE 10
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 RADIATION RESISTANT NPN SILICON POWER TRANSISTOR.

5.0 SUMMARY
SOLITRON RADIATION RESISTANT SILICON POWER TRANSISTORS
MAXIMUN RATINGS RADIATION PERFORMANCE
Before After 1x10%n/cm**
TYPE | GASE |Vggo| Veeo| Ic |PT@ hFE@ VCE(SAT)@ hFE@ VCE(SAT)@ eJc
(V) | (V) | (A) |25°C VCE =5 Ic/1E=5 VCE= 5V 1¢/1B5 (°C/W)
CASE
(N) | Min | IC(A) [Max (V)| IC(A) | Min | IC(A) |Max (V)| IC(A)
2N5527 T0-5 60 40 5 5 40 3 1.0 3 15 3 2.0 3 35
2N5528 TO-111] 60 40 10 | 35 40 3 1.0 3 15 3 2.0 3 5.0
2N5529 T0-61 60 40 10 | 35 40 3 1.0 3 15 3 2.0 3 5.0
- 2N5530 TO-61*| 60 40 10 35 40 3 1.0 3 15 3 2.0 3 5.0
2N5531 T0-5 90 75 5 5 30 3 1.0 3 7 3 3.0 3 35
2N5532 TO-111| 90 75 10 | 35 30 3 1.0 3 7 3 3.0 3 5.0
2N5533 TO-61 90 75 10 35 30 3 1.0 3 7 3 3.0 3 5.0
2N5534 TO-61*| 90 75 10 | 35 30 3 1.0 3 7 3 3.0 3 5.0
2N5535 TO-61 60 50 20 50 50 3 1.0 5 15 5 2.0 5 3.5
2N5536 TO-61*| 60 50 20 50 50 5 1.0 3 15 5 2.0 5 3.5
2N5537 TO-61 90 75 20 50 40 5 1.0 5 10 5 2.5 5 3.5
2N5538 TO-61*| 90 75 20 50 40 5 1.0 5 10 5 2.5 5 3.5
BR100A TO-5 75 60 5 5 75 2 0.3 2 15 2 2.0 2 35
BR100C TO-111| 75 60 10 35 75 2 0.3 2 15 2 2.0 2 5.0
BR100E TO-61 75 60 10 | 35 75 2 03 2 15 2 2.0 2 5.0
BR100F T0-61*| 75 60 10 | 35 75 2 0.3 2 15 2 2.0 2 5.0
BR101A T0-5 90 80 5 5 70 2 0.3 2 15 2 3.0 2 35
BR101C TO-111| 90 80 10 35 70 2 0.3 2 15 2 3.0 2 5.0
BR101E TO-61 90 80 10 35 70 2 0.3 2 15 2 3.0 2 5.0
=1 BR101F TO-61*| 90 80 10 | 35 70 2 0.3 2 15 2 3.0 2 5.0
BR200A TO-61 70 60 20 | 50 50 5 0.3 4 15 5 1.8 4 35
BR200B TO-61*| 70 60 20 50 50 5 0.3 4 15 5 1.8 4 35
BR201A TO-61 80 80 20 50 50 5 0.3 4 10 5 2.8 4 35
BR201B TO-61*| 80 80 20 50 50 5 0.3 4 10 5 2.8 4 35

* WITH ISOLATED COLLECTOR
** NEUTRON FLUENCE - MEV EQUIVALENT
t EXCEPTION TO JEDEC SPEC.

5.1. Detailed specifications for above devices follow except: for 2N5528, 2N5532 which, except for case, are similar to
2N5529, 2N5533 respectively.




