Sliconix 2N7004

incorporated

N-Channel Enhancement Mode Transistor

-

PRODUCT SUMMARY
o | e | &
100 0.60 1.0

4-PIN DIP
(Similar to TO-250) TOP VIEW

10°
2 O ﬂ3

1 GATE
2 SOURCE
3 DRAIN

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Noted)

PARAMETERS/TEST CONDITIONS SYMBOL LIMITS UNITS
Drain-Source Voitage Vps 100 v
Gate-Source Voltage Vas +20
Continuous Drain Current Ta = 25°C Ip 1.0

Tp = 100°C 0.63 A
Pulsed Drain Current? oM 8.0
Power Dissipation Ta = 25°C Pp 1.0 w
Ta = 100°C 0.40
Operating Junction & Storage Temperature Range Ty Teg -55 to 150 °C
Lead Temperature ('/,¢” from case for 10 sec.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE SYMBOL | TYPICAL MAXIMUM | UNITS
Junction-to-Ambient Rihga 120 KW

Pulse width limited by maximum junction temperature.
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2N7004 F Sikiconix

incorporated

ELECTRICAL CHARACTERISTICS (T; = 25°C Unless Otherwise Noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP MIN | MAX UNIT

STATIC
Drain-Source Breakdown Voltage Vierypss Vas = 0V, Ip = 250 pA 100 v
Gate Threshold Voitage Vasih Vps = Vgs. Ip = 1000 pA 20 4.0
Gate-Body Leakage loss Vos = 0V, Vgg = 20V , +500 nA
Zero Gate Voltage Drain Current lpss Vos = Vigrjoss: Vas = 0V 250 HA

Vos = 0.8 X Vigaoss. Vas = OV, T, = 125°C 1000
On-State Drain Current! Ipton) Vps =2V, Vgs = 10V 1.0 A
Drain-Source On-State Resistance’ | roq o Vos = 10V, Ip = 0.8A 05 0.60

Vas = 10V, Ip = 0.8 A, T, = 125°C 09 1.1

Forward Transconductance’ Ors Vos = 15V, Ip = 0.8A 0.9 08 S
DYNAMIC
Input Capacitance Ciss ) 170 250
Output Capacitance Coss Vas = OV, Vpg = 25V, f = 1 MHz 75 100 pF
Reverse Transfer Capacitance Crss 23 40
Total Gate Charge? Qg 6 70
Gate-Source Charge? Qgs Vps = 0.5 X Vigayoss, Vas = 10V, Ip = 1A 12 nC
Gate-Drain Charge? Ogq 25
Tum-On Delay Time2 tdtony 7 20
Rise Time? t Vpp = 50V, R, = 62 Q) 18 25 ns
Tum-Off Delay Time? taom lo =2 0.8A,Vaen = 10V, Rg = 25 Q0 24 K
Fall Time? f 1 20
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Tx = 25°C)
Continuous Current Is 1.0 A
Pulsed Current® Ism 8.0
Forward Voitage! Vsp Ip = lg, Vas = 0V 25 v
Reverse Recovery Time ty Ie = I, dig/dt = 100 A/ps 65 ns
Reverse Recovery Charge Qn 0.12 [Tle

1Pulse test: Puise Width << 300 psec, Duty Cycle << 2%.
2Independent of operating temperature.
3Pulse width limited by maximum junction temperature.
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) 2 Joiri 2N7004

TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Figure 1. Output Characteristics Figure 2. Transfer Characteristics
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2N7004

H Sikiconix
incorparated

TYPICAL CHARACTERISTICS (Cont'd)

Figure 7. On-Resistance vs. Junction Temperature

Figure 8. Source-Drain Diode Forward Voltage
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1Operation in this area may be limited by Tos(on)
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I Siliconix 2N7005

N-Channel Enhancement Mode Transistor

4-PIN DIP
N (Similar to TO-250) TOP VIEW
PRODUCT SUMMARY
Vierpss | TpsoN) Ip 10
™) © @ 2 0 B
200 1.5 0.60
1 GATE
2 SOURCE
3 DRAIN

ABSOLUTE MAXIMUM RATINGS (Tp = 25°C Unless Otherwise Noted)

PARAMETERS/TEST CONDITIONS SYMBOL LIMITS UNITS
Drain-Source Voltage Vps 200 v
Gate-Source Voltage . Vas +20
Continuous Drain Current Ta = 25°C Ib 0.60

Ta = 100°C 0.38 A
Pulsed Drain Current! _ oM . 25
Power Dissipation Ta = 25°C Po 1.0 |l ow
Ta = 100°C 0.4
Operating Junction & Storage Temperature Range Ty Targ -55t0 150 °C
Lead Temperature (/4" from case for 10 sec.) T 300

THERMAL RESISTANCE RATINGS ‘
THERMAL RESISTANCE SYMBOL | TYPICAL | MAXIMUM |UNITS

Junction-to-Ambient RihiA 120 KW

1Pulse width limited by maximum junction temperature.




2 N 7005 Hincnrpuratzs
ELECTRICAL CHARACTERISTICS (T; = 25°C Unless Otherwise Noted)
LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP MIN l MAX UNIT

STATIC -
Drain-Source Breakdown Voltage Vierioss Vas = 0V, Ip = 250 pA 200 v
Gate Threshold Voltage Vasqm) Vps = Vas, Ip = 1000 pA 20 40
Gate-Body Leakage loss Vps = 0V, Vg = £20V +500 nA
Zero Gate Voltage Drain Current Ioss Vos = Vigrioss: Vas = OV 250 MA

Vbs = 0.8 x Vigmypss, Vas = OV, Ty = 125°C 1000
On-State Drain Current! Iotony Vps =2V, Vgg = 10V 0.6 A
Drain-Source On-State Resistance! fosion) Vas = 10V, Ip = 0.3A 1.0 15

Vas = 10V,Ip = 0.3A, T, = 125°C 1.8 27

Forward Transconductance? Ors Vps = 15V, lp = 03A 0.7 05 S
DYNAMIC
Input Capacitance ‘ Ciss 175 240
Output Capacitance Coss Vas =0V, Vps = 25V, = 1 MHz 65 80 pF
Reverse Transfer Capacitance Cras 20 40
Total Gate Charge? Q 75 10
Gate-Source Charge? Qgs | Vos = 05xVgrpss Vos = 10V I = 06A | 16 nC
Gate-Drain Charge? Qg 5
Tum-On Delay Time? Taon) 7 20
Rise Time2 t Vpp = 100V, R, = 300 0 18 30 ns
Tum-Off Delay Time? Yyom Ip 220.3A, Vgen = 10V, Rg = 25 Q 35 -45
Fall Time2 % 20 30
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta = 25°C)
Continuous Current Is 0.60 A
Pulsed Current? Ism 25
Forward Voltage! Vsp Ip=lg,Vgs =0V 20 v
Reverse Recovery Time t Ip = lg, dig/dt = 100 A/ps 65
Reverse Recovery Charge Qy ) 0.12 ue

1Pulse test: Pulse Width << 300 psec, Duty Cycle < 2%.
2independent of operating temperature.
3Pulse width limited by maximum junction temperature.
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I Sificonix 2N7005

TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Figure 1.  Output Characteristics Figure 2. Transfer Characteristics
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2N7005 S Fiiconix

TYPICAL CHARACTERISTICS (Cont'd)

Figure 7. On-Resistance vs. Junction Temperature Figure 8. Source-Drain Diode Forward Voltage
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1Operation in this area may be limited by rpsion)
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fF Siliconix 2N7012, 2N7013

incorporated

N-Channel Enhancement Mode Transistors

. (Simi?érlt'; glop-zso) TOP VIEW

PRODUCT SUMMARY

wowagr | oS [ o | @ 5 N P

2N7012 60 0.35 1.2
2N7013 40 0.35 1.2 1 GATE
: samnee
ABSOLUTE MAXIMUM RATINGS (T, = 25°C Unless Otherwise Noted)
LIMITS
PARAMETERS/TEST CONDITIONS SYMBOL 2N7012 2N7013 UNITS

Drain-Source Voltage : Vps 60 40 \

Gate-Source Voltage Vas +20 +20

Continuous Drain Cumrent _ Ta = 25°C Ip 1.2 12

Ta = 100°C © 70.80 0.80 A
Pulsed Drain Current! Iom 10 10
Power Dissipation Ta = 25°C Pp 1.0 1.0 w
Ta = 100°C 0.4 0.4

Operating Junction & Storage Temperature Range Ty Tstg ~-551t0 150 °C

Lead Temperature ('/,¢" from case for 10 sec.) T 300
THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE SYMBOL | TYPICAL | MAXIMUM | UNITS
Junction-to-Ambient RingA 120 KW

1Pulse width limited by maximum junction temperature.
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2N7012, 2N7013 I Siconix

incorporated

ELECTRICAL CHARACTERISTICS (T; = 25°C Unless Otherwise Noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP | MIN l MAX | UNIT

STATIC N
Drain-Source Breakdown 2N7012 V(erioss Vgs = 0V, Ip = 250 pA 60
Voltage 2N7013 40 v
Gate Threshold Voltage Vasgh) Vps = Vgs. Ip = 1000 pA 20 40
Gate-Body Leakage lass Vos = OV, Vgs = 220V ' +100 | na
Zero Gate Voltage Drain Current lpss Vps = Vigripss: Vas = 0V 250 HA

Vps = 0.8 X Vigrpss. Vas = 0V, T, = 125°C 1000
On-State Drain Current! Ioony Vps = 2V,Vgg = 10V 12 A
Drain-Source On-State Resistance! fosioN) Vgs =10V, Ip = 1.0A 03 0.35 Q

Vos = 10V, Ip = 1.0A, T, = 125°C 055 0.64

Forward Transconductance! [ Vos = 15V.Ip = 1.0A 15 12 S
DYNAMIC
Input Capacitance Ciss 220 300
Output Capacitance Coss Vas = OV, Vps = 25V, f = 1 MHz 120 200 | pF
Reverse Transfer Capacitance Cres 30 100
Total Gate Charge? Qq 48 6.0
Gate-Source Charge? Qgs Vos = 0.8 x Vigrypss, Vas = 10V, Ip = 15A 1 nC
Gate-Drain Charge? . Qgq
Turn-On Delay Time? taon) 20
Rise Time2 t Vpp = 30V,RL=25Q) 13 30 ns
Turn-Off Delay Time? taom Ip = 12A,Vgen = 10V, Rg = 25O 18 ” 30
Fall Time2 i % T 13 25
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (T, = 25°C)
Continuous Current Is 12 A
Pulsed Current® Ism 10
Forward Voltage' Vsp I =1, Vgs =0V 1.6 v
Reverse Recovery Time tr Ir = ls, dig/dt = 100 A/us 45 ns
Reverse Recovery Charge Qr 06 ' uc

Pulse test: Pulse Width << 300 psec, Duty Cycle << 2%.
2Independent of operating temperature.
3pulse width limited by maximum junction temperature.
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I Fitconix 2N7012, 2N7013

TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Figure 1. Output Characteristics s Figure 2. Transfer Characteristics
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2N7012, 2N7013

B’,Siiconix
incorporated

TYPICAL CHARACTERISTICS (Cont'd)

Figure 7.  On-Resistance vs. Junction Temperature

Figure 8. Source-Drain Diode Forward Voitage
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S Siliconix 2N7016

incorparated

P-Channel Enhancement Mode Transistor

4-PIN DIP
* (Similar to TO-250) TOP VIEW
PRODUCT SUMMARY
Vieripss | fps(oN) Ip 10°
V) © &) 2 B
-60 1.0 -0.70
1 GATE
2 SOURCE
3 DRAIN

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless Otherwise Noted)'

PARAMETERS/TEST CONDITIONS SYMBOL LIMITS “J UNITS
Drain-Source Voltage Vps 60 v
Gate-Source Voltage : Vas +20
Continuous Drain Current Ta = 25°C Ib 0.70

Ta = 100°C | 045 . A
Pulsed Drain Current? Ipm 10
Power Disslpation Tp = 25°C Po ' 10 w
Ta = 100°C 0.4 '
Operating Junction & Storage Temperature Range Ty Taig -55 to 150 °C
Lead Temperature ('/4¢” from case for 10 sec.) T 300

THERMAL RESISTANCE RATINGS ‘
THERMAL RESISTANCE SYMBOL | -TYPICAL MAXIMUM | UNITS
Rihua 120 KW

Junction-to-Ambient

Negative signs for current and voltage ratings have been omitted for the sake of clarity.
2pyise width limited by maximum junction temperature.
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2N7016 I3 Sconix
ELECTRICAL CHARACTERISTICS (T, = 25°C Unless Otherwise Noted)
P-Channel Device - Negative Signs Have Been Omitted for Clarity
umits
PARAMETER SYMBOL TEST CONDITIONS TYP | MIN | MAX | UNIT

STATIC
Drain-Source Breakdown Voltage Vigrioss Vas = 0V, Ip = 250 pA 60 v
Gate Threshold Voltage Vasgn) Vos = Vgs, Ip = 1000 pA 20 40
Gate-Body Leakage lass Vps = 0V, Vgg = £20V +100 nA
Zero Gate Voltage Drain Current Ipss Vps = Vigapss. Vas = 0V 250 HA

Vps = 0.8 x Vigapss, Vas = OV, T = 125°C 1000
On-State Drain Current! IoioN) Vps = 5V, Vgs = 10V 07 A
Drain-Source On-State Resistance! | roqcu Vos = 10V, Ip = 0.70 A 085 10

Vos = 10V, Ip = 0.70A, T, = 125°C 1.6 19

Forward Transconductance’ O Vos = 15V, Ip = 2A 0% | o050 s
DYNAMIC
Input Capacitance Ciss 200 290
Output Capacitance Coss Vas = 0V, Vps = 25V, f = 1 MHz 110 160 pF
Reverse Transfer Capacitance Crss 25 60
Total Gate Charge? Qg 6.1 75
Gate-Source Charge? Qg Vps = 0.8 X Viggioss, Vas = 10V.lp = 07A | o8 nC
Gate-Drain Charge? Qgy 35
Tum-On Delay Time? tyjon) 8 20
Rise Time2 & Voo = 40V.R_ = 4002 9 2 ns
Tum-Oft Delay Time? taiom Ip =2 1A Voey = 10V, Rg = 250} 16 2
Fall Time? % 25 30
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (T, = 25°C)
Continuous Current Is 0.70 A
Puised Current? Ism 10
Forward Voltage' Veo Ir = ls.Vgs = OV 13 1.8 v
Reverse Recovery Time tr Ip = Ig, dig/dt = 100 A/us 60 ns
Reverse Recovery Charge Q, 0.15 nc

TPulse test: Pulse Width << 300 psec, Duty Cycle << 2%.
perature.

2Independent of operating tem

3Pulse width limited by maximum junction temperature).
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Siliconix

incorporatad

2N7016

TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)
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2N7016 I Riiconix

TYPICAL CHARACTERISTICS (Cont'd)

Figure 7.  On-Resistance vs. Junction Temperature Figure 8. Source-Drain Diode Forward Voltage
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10peration in this area may be limited by "Ds(on)
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1 Sconix 2N7071

N-Channel Enhancement Mode Transistor

TO-254AA
. Hermetic Package TOP VIEW
O
PRODUCT SUMMARY
Viripss | Tpson) Ip
W) © &) T
100 0.100 23 N “ U
1 DRAIN
2 SOURCE 123
3 GATE
Case Isolated

ABSOLUTE MAXIMUM RATINGS (T¢c = 25°C Unless Otherwise Noted)

PARAMETERS/TEST CONDITIONS SYMBOL LIMITS UNITS
Drain-Source Voltage ' Vps 100 \"
Gate-Source Voltage Vgs +20
Continuous Drain Current 1Tc = 26°C Ip 23 N

' Tc = 100°C 15 A
Pulsed Drain Current? Ipm 92
Power Dissipation Tc = 25°C Pp 100 w
Tc = 100°C 40
Operating Junction & Storage Temperature Rangé Ty, Tstg ~-55to0 150 °C
Lead Temperature (Y/,¢" from case for 10 sec.) TL 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE SYMBOL TYPICAL MAXIMUM | UNITS
Junctionto-Case Rinic 1.25
Junction-to-Ambient Rinaa 50 KW
Case-to-Sink Rihcs 0.2

1Puise width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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2N7071 13 Sconix
ELECTRICAL CHARACTERISTICS (T; = 25°C Unless Otherwise Noted)
LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP MIN | MAX [UNIT
STATIC N
Drain-Source Breakdown Voltage Vigrioss Vas = 0V, Ip = 250 pA 100 v
Gate Threshold Voltage Vasgn) Vps = Vgs. Ip = 250 pA 20 40
Gate-Body Leakage loss Vps = OV, Vgg = 20V 100 | na
Zero Gate Voitage Drain Current Ipss Vps = 80V, Vgs =0V 25 HA
Vps = 80V,Vgs = OV, T, = 125°C 256
On-State Drain Current! Ipon Vps =5V,Vgs = 10V 24 A
Drain-Source On-State Resistance! osion) Vas = 10V Ip = 15A 0.075 o100 | o
Vas = 10V, Ip = 15 A, T; = 125°C 0.12 0.16
Forward Transconductance! O Vps = 15V, Ip = 15A 10 6.0 18 s
DYNAMIC
Input Capacitance Ciss 1550
Output Capacitance Coss Vas = OV, Vpg = 25V, 1 = 1 MHz 550 pF
Reverse Transfer Capacitance Cres 150
Total Gate Charge? Qg 50 30 bed
Gate-Source Charge? Qgs Vos = 0.5 X Vigpipss, Vas = 10V, Ip = 23 A 10 46 13 nC
Gate-Drain Charge? Qgq 23 13 35
Tum-On Delay Time? La(on) 15 30
Rise Time? t Voo = 50V,R =210 80 120 ns
Tum-Off Delay Time? taom Ip =223 A, Vaen = 10V, Rg = 47 Q 40 ) 80
Fall Time? t 30 €0
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Continuous Current Is, 23 A
Pulsed Current® Ism
Forward Voltage! Vsp lg=ls,Vgs =0V 0.6 2.0 v
Reverse Recovery Time tr Ip = Ig, dig/dt = 100 A/us 150 ns
Reverse Recovery Charge Qy 05 [T1e]

1Pulse test. Pulse Width << 300 psec, Duty Cycle << 2%.

2Independent of operating temperature.

3pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Io - DRAIN CURRENT (A)

Os ~ TRANSCONDUGTANCE (S)

C - CAPACITANCE (pF)
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Figure 1. Output Characteristics
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TYPICAL CHARACTERISTICS (Cont'd)

Figure 7. On-Resistance vs. Junction Temperature

Figure 8. Source-Drain Diode Forward Voltage
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N-Channel Enhancement Mode Transistor

B Siliconix

m:nrpuratgd
PRODUCT SUMMARY
e | | &
200 0.20 16

TO-254AA
Hermetic Package

1 DRAIN

2 SOURCE

3 GATE
Case Isolated

TOP VIEW

O

-
N
W ————3

ABSOLUTE MAXIMUM RATINGS (Tc = 25°C Unless Otherwise Noted)

" PARAMETERS/T! EST CONDITIONS SYMBOL LIMITS UNITS
Drain-Source Voltage Vps 200 v
Gate-Source Voltage Vas +20
Continuous Drain Current Tc = 25°C Ib 16

‘ “|Te = 100°C 10 A
Pulsed Drain Current? Iom 64
Power Dissipation Tc = 25°C Pp 100 w

Tc = 100°C 40
Operating Junction & Storage Temperature Range Ty, Ts{g -55 to 150 °C
Lead Temperature (‘/,6"‘ from case for 10 sec.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE SYMBOL TYPICAL MAXIMUM | UNITS

Junction-to-Case Rihsc 1.25
Junction-to-Ambient Ringa 50 KW
Case-to-Sink Rics 0.2

Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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ELECTRICAL CHARACTERISTICS (T, = 25°C Unless Otherwise Noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP MIN | MAX |UNIT
STATIC -
Drain-Source Breakdown Voltage Viarypss Vas = 0V, Ip = 250 pA 200 v
Gate Threshold Voltage Vasiin) Vps = Vgs, Ip = 250 pA 20 40
Gate-Body Leakage lass Vos = OV, Vgg = £20V 100 | nA
Zero Gate Voltage Drain Current Ipss Vos = 80V, Vgs = OV 25 HA
Vps = 160V, Vgs = OV, T, = 125°C 250
On-State Drain Current! Ioion) Vps = 5V,Vgs = 10V 16 A
Drain-Source On-State Resisl‘ance‘ foS(ON) Vas = 10V, lp = 10A 0.14 0.20 Q
Vas = 10V, ip = 10A, T; = 125°C 0.26 0.36
Forward Transconductance’ ' Vps =15V Ip = 10A 8.0 6.0 18 s
DYNAMIC
Input Capacitance Ciss 1550
Output Capacitance Coss Vas = OV,Vpg = 25V, f = 1 MHz 500 pF
Reverse Transfer Capacitance Cras 220
Total Gate Charge? Qg 42 30 7
Gate-Source Charge? Qg Vos = 0.5 X Vigajoss, Vas = 10V, ip = 16 A 9 46 13 nC
Gate-Drain Charge? Qgq 2 13 35
Tum-On Delay Time? taon) 5 30
Rise Time? ) t Voo = 100V,R_ = 6250 60 120 ns
Turn-Off Delay Time? taiom Ip = 16A,Vgen = 10V, Rg = 470 40 -| 8
Fall Time?, % 20 60
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Continuous Current Is 16 A
Pulsed Current® I 64
Forward Voltage! Vsp Ir =15, Vgs = 0V 0.6 20 v
Reverse Recovery Time e Ip = lg, dig/dt = 100 A/ps 150 300 ns
Reverse Recovery Charge Q, 05 ne
TPulse test: Pulse Width << 300 usec, Duty Cycle < 2%. :
2independent of operating temperature.

3Puise width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

grs - TRANSCONDUCTANCE (S) Ip - DRAIN CURRENT (A)

C - CAPACITANCE (pF)

Figure 1. Output Characteristics
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TYPICAL CHARACTERISTICS (Cont'd)

Figure 7. On-Resistance vs. Junction Temperature Figure 8. Source-Drain Diode Forward Voltage
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N-Channel Enhancement Mode Transistor

- TO-254AA
Hermetic Package TOP VIEW
O
PRODUCT SUMMARY
Vieripss | Tps(on Ip
(\}) (f(l) ’ (A) [
400 0.55 9.0 “ ” u
1 DRAIN
2 SOURCE 123
3 GATE

Case Isolated

ABSOLUTE MAXIMUM RATINGS (Tc = 25°C Unless Otherwise Noted)

PARAMETERS/TEST CONDITIONS SYMBOL LIMITS UNITS
Drain-Source Voitage Vps 400 v
Gate-Source Voltage Vas +20 R
Continuous Drain Current T Tc = 25°C Ip 9.0

Tc = 100°C 55 A
Pulsed Drain Curmrent! IoMm 36
Power Dissipation . Tc = 25°C Pp 100 w
Tc = 100°C 40
Operating Junction & Storage Temperature Range T Tstg -55 to 150 °C
Lead Temperature (¥/,¢" from case for 10 sec.) T 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE SYMBOL TYPICAL MAXIMUM | UNITS
Junction-to-Case Rinic 1.25
Junction-to-Ambient Rinhia 50 KW
Case-to-Sink Rincs 0.2

'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).




incorparated

ELECTRICAL CHARACTERISTICS (T; = 25°C Unless Otherwise Noted)

» LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP MIN l MAX | UNIT

STATIC .

Drain-Source Breakdown Voitage . Vierioss Vgs = OV, Ip = 250 pA 400 v

Gate Threshold Voltage Vasgn) Vps = Vgs: Ip = 250 pA 20 4.0

Gate-Body Leakage lass Vps = 0V,Vgg = +20V +100 | nA

Zero Gate Voltage Drain Current Ioss Vps = 320V, Vgg = 0V 25 RA
Vps = 320V,Vgs = OV, T; = 125°C 250

On-State Drain Current! Ipony Vos = 10V, Vgs = 10V 9.0 A

Drain-Source On-State Resistance' TDS(oN) Vgs = 10V, lp = 55A 0.45 0.55 O
Vgs = 10V Ip = 55A, T, = 125°C 0.90 1.1

Forward Transconductance! Ots Vps =15V ip =55A 48 4.0 12 )

DYNAMIC

Input Capacitance Ciss 1500

Output Capacitance Coss Vgs = 0V, Vps = 25V, f = 1 MHz 300 pF

Reverse Transfer Capacitance Crss 120

Total Gate Charge? Qg 58 30 7

Gate-Source Charge? Qgs Vos = 0.5 x Vigppss, Vas = 10V, Ip = 9A 10 46 13 nC

Gate-Drain Charge? Qga 27 13 35

Tumn-On Delay Time? 1 tyon) 16 40

Rise Time2 t Vpp = 200V, R, =220 28 60 ns

Tum-Off Delay Time? tiom lp =< 9A,Vgen = 10V, Rg = 470 54 110

Fali Time? % 30 60

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Continuous Current Is 9.0 A

Pulsed Current? lsm 36

Forward Voltage' Vso g =15, Vgs =0V 06 20 v

Reverse Recovery Time ty Ie - 1, dig/dt = 100 A/pus 250 500 ns

Reverse Recovery Charge Qq 1.0 uc

TPulse test: Pulse Width << 300 psec, Duty Cycle << 2%.
2Independent of operating temperature.
3pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Io - DRAIN CURRENT (A)

g - TRANSCONDUCTANCE (S)

C - CAPACITANCE (pF)

Figure 1. Output Characteristics
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Figure 2. Transfer Characteristics
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TYPICAL CHARACTERISTICS (Cont’d)

Figure 7. On-Resistance vs. Junction Temperature Figure 8. Source-Drain Diode Forward Voltage
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Sificonix 2N7074

N-Channel Enhancement Mode Transistor

TO-254AA :
. Hermetic Package TOP VIEW
O
PRODUCT SUMMARY
Verbss | Tps(o Ip. .
€ R
500 0.85 7.0 “ u “
1D
2> SOURCE 123
3 GATE

Case Isolated

ABSOLUTE MAXIMUM RATINGS (Tc = 25°C Unless Otherwise Noted)

PARAMETERS/TEST CONDITIONS - |1 SYMBOL LIMITS UNITS
Drain-Source Voltage . Vps 500 \"
Gate-Source Voltage - Vas +20
Continuous Drain Current Tc = 25°C Ip 7.0

o Te = 100°C ' 45 A
Pulsed Drain Current! , ]l om 28
Power Dissipation Tc = 25°C Pp 100 w
Te = 100°C" 40
Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150 °C
‘ Lead Temperature ('/4¢" from case for 10 sec.) LI 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE SYMBOL TYPICAL MAXIMUM | UNITS
Junction-to-Case Rinic 1.25
Junction-to-Ambient Rthaa 50 KW
Case-to-Sink Bincs 0.2

1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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ELECTRICAL CHARACTERISTICS (T; = 25°C Unless Otherwise Noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP | MIN ] MAX | UNIT
STATIC -
Drain-Source Breakdown Voltage Vierioss Vas =0V, Ip = 250 pA 500 v
Gate Threshold Voltage Vasqh Vps = Vgs Ip = 250 pA ” 20 40
Gate-Body Leakage . lass Vps = 0V, Vgg = £20V ' =100 | na
Zero Gate Voltage Drain Current Ibss . Vps =400V, Vgg =0V » : ‘25 HA
Vps = 400V, Vgs = OV, T, = 125°C ‘ 250
On-State Drain Current' Ioion) Vps = 10V, Vgs = 10V ‘ 70 A
Drain-Source On-State Resistance! TosioN) Vas = 10V, Ip = 45A 08 0.85 fo)
Vas = 10V, Ip = 45A, T, = 125°C 1.40 1.62
Forward Transconductance! Ot Vps = 15V, Ip = 45A 43 40 12 S
DYNAMIC
Input Capacitance Ciss » 1500
Output Capacitance Coss Vas = 0V, Vps = 25V, t'= 1 MKz 250 pF -
Reverse Transfer Capacitance . Crs . 75
Total Gate Charge? Qg 54 30 77
Gate-Source Charge? Qg Vps = 0.5 X Vigrioss,Vas = 10V, Ip = 7 A 10 46 13 nC
Gafe-Drain Charge? Qgq o . 26 13 35
Tum-On Delay Time? T teonr ‘ 15 )
Rise Time2 t "Vpp = 250V,R_ =360 20 50 ns |
Turn-Off Delay Time? taiom Ip =7 A Voey = 10V, Rg = 47 0 50 <1 110
Fall Time2 t co 18 50
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Continuous Current Is ' . 70- | A
Pulsed Current? : Ism 28
Forward Voltage! Vso Ip=1lgVas =0V 06 .| 20 v
Reverse Recovery Time ta ' "I = ls, dig/dt = 100 A/js 250 500 | ns
Reverse Recovery Charge Qn ’ i 1.0 ue

TPuise test: Pulse Width << 300 psec, Duty Cycle << 2%.
2Independent of operating temperature.
3Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11). .

4-562



£ Siconix
incorporated

2N7074

TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Ip - DRAIN CURRENT (A)

C - CAPACITANCE (pF)

grs - TRANSCONDUCTANCE (S)
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Figure 1. Output Characteristics
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TYPICAL CHARACTERISTICS (Cont’d)

Figure 7.  On-Resistance vs. Junction Temperature Figure 8. Source-Drain Diode Forward Voltage
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Case Temperature Figure 10. Safe Operating Area
10 §0 ™M
10 us
[ see note 1 H
’ ST h D
_ E = = 100 ps
< N . nsii |
e ° << : R Sl
o \ o N N N 1 ms
-4 p
g 4 \\ g 1 a ) N »
a 3
N\ : <1%ie Puse Nh ™
2 L o N HH
Ny 10 ms
UEL)
\ DC|
0 0.1 [l
0 25 50 75 100 125 150 2 10 100 1000
T. - CASE TEMPERATURE (°C) Vps - DRAIN-TO-SOURCE VOLTAGE (V)

'Operation in this area may be limited by Tos(on)
Figure 11. Normalized Effective Transient Thermal Impedance, Junction-to-Case

E
% o
Z, - Duty cycle= 0.5
3
et
wus [ 0.2
g 01 _—
L= 0.1 =111
&—’ - T
ws £0.05 as =
w t a
Ny [0.02 =1
‘—2(’!— —-——— ,/'
x  0.01 af
[o]
z b1 Single pulse
AL
107 107 10° 1072 107" 1

SQUARE WAVE PULSE DURATION (sec)

4-564



H Siliconix
incorparated
PRODUCT SUMMARY
o | | &
200 0.30 9.0

2N7082

N-Channel Enhancement Mode Transistor

TO-257AB
Hermetic Package

TOP VIEW

O

- ]
[N — ]
[

1 GATE
2 DRAIN
3 SOURCE

Case Isolated

ABSOLUTE MAXIMUM RATINGS (T¢c = 25°C Unless Otherwise Noted)

PARAMETERS/TEST CONDITIONS SYMBOL LIMITS UNITS
Drain-Source Voitage Vps 200 \
Gate-Source Voltage Vas +20
Continuous Drain Current Te = 25°C Ib 9.0

) — Tc = 100°C -65 _ A
Pulsed Drain Current? Ipm 36
Power Dissipation Te = 25°C Pp 50 w

Tc = 100°C 20

Operating Junction & Storage Temperature Range Ty, Tstg -55t0 150 °C
Lead Temperature (!/,¢" from case for 10 sec.) T 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE SYMBOL TYPICAL MAXIMUM | UNITS

Junction-to-Case Rihsc 25
Junction-to-Ambient Rinhia 80 KW
Case-to-Sink Rthcs 1.0

1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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incorporated

ELECTRICAL CHARACTERISTICS (Ty = 25°C Unless Otherwise Noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP MIN I MAX ] UNIT
STATIC R
Drain-Source Breakdown Voltage Vigrjoss Vas = 0V, Ip = 250 pA 200 v
Gate Threshold Voltage ' Vas(ih) Vps = Vgs. Ip = 250 pA 20 40
Gate-Body Leakage lass Vps = 0V, Vgs = £20V +100 nA
Zero Gate Voltage Drain Current lpss Vps = 160V, Vgg = 0V ) 25 HA
Vps = 160V, Vgs = 0V, T; = 125°C . 250
On-State Drain Current! Ipiony Vps = 10V, Vgg = 10V 9.0 A
Drain-Source On-State Resistance! FostoN) Vs = 10V, Ip = 55A 0.25 030 | o
Vags = 10V, Ip = 55A, T, = 125°C 0.50 0.60
Forward Transconductance O Vps = 15V, Ip = 55 A 38 30 s
DYNAMIC
Input Capacitance Ciee 780
Output Capacitance o Coss Vas = 0V, Vps = 25V, = 1 MHz 220 ) pF
Reverse Transfer Capacitance Crss 70
Total Gate Charge? Qg 23 14 39
Gate-Source Charge? Qqs Vps = 05X Vgrposs, Vas = 10V Ip = 9A 5 22 70 nC
Gate-Drain Charge? Qg 13 8.0 20
Tum-On Delay Time? : tajon) 8 30
Rise Time? t Vop = 50V, R. = 110 50 80 ns
Tum-Off Delay Time? tatom Ip 229 A, Vgen = 10V, Rg = 7.5 35 60
Fall Time? te 20 40
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Continuous Current Is 9.0 A
Pulsed Current® Ism 36
Forward Voltage! Vsp Ir=Ilg,Vgs =0V 25 v
Reverse Recovery Time tr le = Ig, dig/dt = 100 A/us 150 500 ns
Reverse Recovery Charge Qy 08 ne

1Pulse test: Pulse Width << 300 usec, Duty Cycle << 2%.
2independent of operating temperature.
3Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Figure 1. Output Characteristics Figure 2. Transfer Characteristics
20 T T 10 T T T
Vgs=9,10V -5 8V Te=-55°C 2? C
- : 125°C
z 16 53 8
/| :
% 12 7V 4 % 6
3] 0 /
z z
= 8 6V g 4
o - a
1 / 1
o g4 / 5V - 2
4V
0 0 .
0 2 4 6 8 10 0 2 4 6 8 10
Vps - DRAIN-TO-SOURCE VOLTAGE (V) Vas - GATE-TO-SOURCE VOLTAGE (V)
Figure 3. Transconductance ‘ Figure 4. On-Resistance
10 0.75
) g
w 8 . L~ = 0.60
g - Tc=-ssc/ g Vgs= 10V
E . / 25°C I |‘£ 20V /
8 6 L » 0.45
77
z 125°C w 4
§ 4 A g 0.30 y /
g -~ : —
N g
1 2 g 0.15
2 fe
0 — . — 0
0 5 10 15 20 25 0 5 10 15 20 25 30 35
Io - DRAIN CURRENT (A) lo - DRAIN CURRENT (A)
Figure 5. Capacitance . Figure 6. Gate Charge
2000 - 15.0
e
8 125
1600 s : /
& ] y /
u > 10.0 :
g 1200 9 0.5 x V(BR)DSS >///
- 2
3] Ciss 3 78 LA
£ 800 — ! 1
o & 5.0 A 0.8 X V(BR)DSS
| ';: :
O 400 Coss (.:J ”s Ip=9.0A
\ | Co2
Crss ~ree— 9 :
0 0
0 10 20 30 40 50 0 5 10 15 20 25 30
Vps - DRAIN-TO-SOURCE VOLTAGE (V) Qg - TOTAL GATE CHARGE (nC)

4-595



TYPICAL CHARACTERISTICS (Contd)

Figure 7. On-Resistance vs. Junction Temperature Figure 8. Source-Drain Diode Forward Voltage
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Figure 11. Normalized Effective Transient Thermal Impedance, Junction-to-Case

0.0_2‘ mes P

NORMALIZED EFFECTIVE TRANSlENT '
THERMAL IMPEDANCE e

Single pulse |11
| 14T

107 104 107 1072 107! 1
SQUARE WAVE PULSE DURATION (sec)

4-596

»



I SHeonix, 2N7092

P-Channel Enhancement Mode Transistor

TO-257AB
Hermetic Package TOP VIEW
O

PRODUCT SUMMARY
Verpss | Toson) lp
0 &)

-200 0.50 -8.0 H " ”

> DRAIN 123

3 SOURCE

Case Isolated

ABSOLUTE MAXIMUM RATINGS (T¢c = 25°C Unless Otherwise Noted)?

PARAMETERS/TEST CONDITIONS SYMBOL LIMITS UNITS
Drain-Source Voltage Vps 200 Vv
Gate-Source Voltage ' Vas +20
Continuous Drain Current Tc = 25°C Ip 8.0

. Te = 100°C 5.1 A
Pulsed Drain Current2 lom a2

Power Dissipation Tc = 25°C Ppo 70 w
Tc = 100°C 27

Operating Junction & Storage Temperature Range Ty Taag -55to 150 °C
Lead Temperature (/4" from case for 10 sec.) TL : 300

THERMAL RESISTANCE RATINGS!

THERMAL RESISTANCE SYMBOL TYPICAL MAXIMUM | UNITS
Junction-to-Case Rihsc 1.8
Junction-to-Ambient Rthia 80 KW
Case-to-Sink Rincs 1.0

Negative signs for current and voltage ratings have been omitted for the sake of clarity.
2pulse width limited by maximum junction temperature (refer to transient thermal impedance data, Figure 11).
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2N7092 1 Ficonix
ELECTRICAL CHARACTERISTICS (T4 = 25°C Unless Otherwise Noted)
P-Channel Device - Negative Signs Have Been Omitted for Clarity
LIMITS
PARAMETER SYMBOL TEST CONDITIONS TYP MIN | MAX | UNIT
STATIC N
Drain-Source Breakdown Voltage Vigripss Vgs = OV, Ip = 250 pA 200 v
Gate Threshold Voltage Vas(h Vps = Vgs Ip = 250 pA 20 40
Gate-Body Leakage lass Vps = OV, Vgg = 220V £100 | nA
Zero Gate Voltage Drain Current Ipss Vps = 160V, Vgg = 0V . 25 BA
Vps = 160V, Vgg = OV, Ty = 125°C 250
On-State Drain Current! Ipion) Vps = 10V, Vgs = 10V 8.0 A
Drain-Source On-State Resistance! TosioN) Vgs =10V, Ip =51A 0.28 0.50 o)
Vas = 10V, Ip = 5.1 A, T; = 125°C 056 1.0
Forward Transconductance! Ofs Vps =15V Ip =5.1A 5.0 40 S
DYNAMIC
Input Capacitance Ciss 1300
Output Capacitance Cose Vas = OV, Vps = 25V, = 1 MHz 500 pF
Reverse Transfer Capacitance Crss 250
Total Gate Charge? Qg 55 30 %0
Gate-Source Charge? Ogs Vos = 0.5 x Viggipss, Vas = 10V, Ip = 8A 10 5.0 15 | nc
Gate-Drain Charge? Qga 30 10 50
Tum-On Delay Time2 Laion) 10 30
Rise Time? t Vpp = 100V, R = 125 Q 45 80 ns
Tum-Off Delay Time? taiom Ip =2 8A,Vgeny = 10V, Rg = 47 Q) 40 ’ 80
Fall Time? Y 40 .60
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Continuous Current Is 8.0 A
Pulsed Current® Ism 32
Forward Voltage! Vsp Ir =I5, Vgs =0V 26 v
Reverse Recovery Time tr Ig = lg, dig/dt = 100 A/us 200 ns
Reverse Recovery Charge Qy 1.0 uc

1Pulse test: Pulse Width << 300 usec, Duty Cycle << 2%.

2independent of operating temperature.

3Pulse.width. limited by maximum junction temperature (refer o transient thermal impedance data, Figure 11).
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2N7092

TYPICAL CHARACTERISTICS (25°C Unless Otherwise Specified)

Io - DRAIN CURRENT (A)

g - TRANSCONDUCTANCE (S)

C - CAPACITANCE (pF)

Figure 1. Output Characteristics
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Figure 2. Transfer Characteristics
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TYPICAL CHARACTERISTICS (Cont’d)

Figure 7. On-Resistance vs. Junction Temperature

Figure 8. Source-Drain Diode Forward Voltage
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Figure 9. Maximum Drain Current vs. Case
Temperature Figure 10. Safe Operating Area
10 70 y—
113
.
: 100 ps
8 z l\ 1
~ see note 1
= g IS
—_ z 10 1 1 ms3
< 6 I E 1
o
E \ g \\ N .
E o A N AN N
=
5 4 \ Z NN 10 ms
] N § ‘\ N
\ . 1 To=25% A UIAN _
2 =) F—— Single Pulse 100 ms
NI
pc-H
0 0.2 |
0 25 50 75 100 125 150 2 10 100 500
T. - CASE TEMPERATURE (°C) Vps - DRAIN-TO-SOURCE VOLTAGE (V)
Operation in this area may be limited by 1DS(on)
Figure 11. Normalized Effective Transient Thermal Impedance, Junction-to-Case
2
L
i 1 ——
2 = Duty cycle= 0.5 -
<l
2
W 0.2 =
SE -
w= 0.1 =T L4
£ 0.1 -
o= £0.05 it
wE >
NY I =z
- [0.02. L
: ! gt
=
0.01 L__Singepuise) [}~
107 107t 10° 1072 10" 1

SQUARE WAVE PULSE DURATION (sec)

4-620



