2N7000 T

N-Channel Enhancement Mode Siliconix
MOSPOWER FETlington™

APPLICATIONS . PRODUCT SUMMARY

® CMOS or TTL Logic Compatible Part BVpss 'DS(ON)

= Bipolar Darlington Replacement Number Volts (ohms) Package

8 Lamp, Relay Driver or Buffer 2N7000 60 5 T0-92

-

Analog Signal Switching

PIN 1 — Source G “
PIN 2 — Gate | \‘0 ES‘G Qu‘
—— PIN 3 — Drain g 0 A
m"
T0-92 23 5 VO\‘S
1
ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)
Parameter 2N7000 Units
Vps Drain-Source Voltage 60 ’ \
VDGR Drain-Gate Voltage (Rgs = 1 MQ2) 60 \
Ip@Tc=25°C Continuous Drain Current 1200 mA
Ip@Tgc=100°C Continuous Drain Current +123 mA
i Pulsed Drain Current! 1500 mA
=,
VGs Gate-Source Voltage 140 \
Po Max. Continuous Power Dissipation| 400 mW
Pp Max. Pulsed Power Dissipation2 3.125 w
Junction to Case Linear Derating Factor 25 mwW/° C
Junction to o
Ambient Linear Derating Factor 3.2 mw/ ¢
Ty Operating and N
—55 To +150 C
Tstg Storage Temperature Range
Lead Temperature {1/16" from case for 10 secs.) 300 °c

1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%
2 One Second Single, Power Pulse

N Power Derating
36
2 AN
g 3
<
3
3 24 0Jc = 40°C/W
e
2 \
5 18
]
o
@
% 12
1
o %8 64p = 3125°CW
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Tc — CASE TEMPERATURE (°C)

Siliconix



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

STATIC
Parameter Type Min, Typ. Max. Units Test Conditions
] 0 =
BVpss Drain-Source Breakdgwn 2N700 6o 8 v Ves =0
Voltage Ip=10A
VGs(th) Gate-Threshold Voltage 2N7000 0.8 1.8 3 \ Vps =Vgs. Ip=1mA
IGSSF Gate-Body Leakage Forward 2N7000 1 10 nA Vgg =+15V
IGSSR Gate-Body Leakage Reverse 2N7000 -1 -10 nA Vgs =—15V
2N7000 0.1 1 = =
Ipss Zero Gate Voltage Drain ) A Vbs =48V - Ves =0
Current 2N7000 0.1 1 mA Vps =48°V .Vgs =0
Tc=125°C
2N7000 75 100 mA VGs =45V |, vpg = 10v"
1D(on) On-State Drain Current!
1.2 25 =10V =0.5A
VDS(on) Static Drain-Source On-State 2N7000 v Vs )
Voltage! 2N7000 0.40 v Vgs =45V ,Ip=75mA
: . Vgs =10V =0.5A
RDS(on) Static Drain-Source On-State 2N7000 24 5 e _ GS -'o
Resistance!
Vgs =10V =0.5A, c
RDS(on) Static Drain-Source On-State 2N7000 43 9 e GS ‘o ' Tc e
Resistance! .
DYNAMIC
9fs Forward Transductance! 2N7000 100 200 mS(U) Vps =10V, Ip =0.2A
Ciss Input Capacitance 2N7000 30 60 pF
Vgs=0 ,vpg=25V
Coss Output Capacitance 2N7000 14 25 pF f=1MHz
Crss Reverse Transfer Capacitance 2N7000 2 5 pF
TN Turn-On Time 2N7000 6 10 ns Vpp =15V, Ip = 0.50A
Rg=259 R =25Q
) (MOSFET switching times are
YOFF) Turn-Off Time 2N7000 6 10 ns essentially independent of
operating temperature.)
THERMAL RESISTANCE
Rthic Junction-to-Case 2N7000 33 40 °‘c/w
RthJA Junction-to-Ambient 2N7000 3125 °c/w Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
2N7000 —-0.2 A showing the integral P-N
Is Continuous Source Current Junction rectifier
(Body Diode)
o
y G
Ism Source Current! 2N7000 —05 A
(Body Diode) s
2N7000 —0.85 v Tc=25°C, 1g=—0.2A, Vgs = 0
Vsp Diode Forward Voltage!

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

Siliconix
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2N7001

N-Channel Enhancement Mode

MOSPOWER FETlington™

APPLICATIONS -
8 General Purpose Switch

8 Hybrid Assemblies

® [nstrumentation

= Automatic Test Equipment

FEATURES

® Surface Mount Package

i il In—Package Testability
a~mdustry Standard—SOT-23
8 Duramos® 40V Gate Rating

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

3 4

Siliconix
PRELIMINARY
PRODUCT SUMMARY
Part BVpss | 'Ds(ON) Package
Number Volts (ohms)
2N7001 240 45 $0T-23
Symbolized ‘701"
3 PIN1-Gate
PIN 2 — Source
’ PIN 3 — Drain

soT-23
TO0-236AA

Parameter 2N7001 Units
Vps Drain-Source Voltage 240 \%
VDGR Drain-Gate Voltage (Rgg = 1 MR2) 240 \
Ip@Tc=25°C Continuous Drain Current +45 mA
Ip@ T¢ =100° C Continuous Drain Current +30 mA
Iom Pulsed Drain Current! +210 mA
VGs Gate-Source Voltage +40V \
PD@Tc=25"C Max. Power Dissipation 200 mwW
Pp @ Tc =100°C Max. Power Dissipation 80 mw
Junction to -
Ambient Linear Derating Factor 0.16 mw/ C
T Operating and .
—55 To 150 °c
Tstg Storage Temperature Range
Lead Temperature (1/16" from case for 10 secs.) 300 °c
1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%
N
Power Derating
0.600
£ 0500
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2
50.400
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ROJp = 625°C/W
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Tc — CASE TEMPERATURE (°C)
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

STATIC
Parameter Type Min, Typ. Max. Units Test Conditions
2N7001 240 250 \% Vee =0
BVpss Drain-Source Breakdown Gs*=
Voltage - Ip = 100 uA
VGs(th) Gate-Threshold Voltage 2N7001 1 25 \ Vps = VGs. Ip = 250 kA
1GSSF Gate-Body Leakage Forward 2N7001 10 nA Vés =+20V
IGSSR Gate-Body Leakage Reverse 2N7001 -10 nA Vgs = —20V
2N7001 10 100 nA Vps =120V, Vgg =0
Ipss Zero Gate Voltage Drain
Current Vps =120V, Vgs =0
2N7001 08 1 uA Tc=125°C
2N7001 100 200 mA Vps>2Vps(on). VaGs = tor
1D(on) On-State Drain Current!
2N7001 35 75 mA Vps>2Vps(oN). VGs = 4.5V
2N7001 1.95 225 \% Vgs = 10V, Ip = 50 mA
VDS(on) Static Drain-Source On-State
Voltage!
olage 2N7001 08 09 v Vgs =45V, 1p = 20 mA
2N7001 39 45 Q VGs = 10V, Ip = 50 mA
Rpsion) Static Drain-Source On-State
Resi 1
esistance 2N7001 39 45 Q VGs =45V, Ip = 20mA
2N7001 74 85 Q VGs=10V, 1p=50mA, Tc=125°C
RDS(on) Static Drain-Source On-State
Resistance o
2N7001 74 85 Q VGs=45V, Ip=20mA, Tc=125°C
DYNAMIC
9fs Forward Transductance! 2N7001 30 40 mS(U) Vps>2Vps(oN). Ip = 50 mA
Ciss Input Capacitance 2N7001 20 30 pF
- Vgs = 0, Vps = 25V
Coss Output Capacitance 2N7001 8 15 pF =1 MHz
Cess Reverse Transfer Capacitance 2N7001 4 10 pF
Turn-On Ti 2N7001 15 30 | ns VDp =60V, Ip = 50 mA
t rn-On m n:
(on) u ime Rg=25Q,R| = 1.2KQ
(MOSFET switching times are
Yoff) Turn-Off Time 2N7001 10 20 ns - essentially independent of
operating temperature.)
THERMAL RESISTANCE et
RihJA Junction-to-Ambient J 2N7001 [ 625 l ‘c/Iw ] Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
2N7001 -45 A showing the integral P-N
Is Continuous Source Current Junction rectifier
(Body Diode) o
A G
Ism Source Current! 2N7001 -210 m s
(Body Diode)
2N7001 12 v Tc=25°C, 15=—45mA, Vs = 0
Vsp Diode Forward Voltage!

1 Pulse Test: Pulse Width ~ 300 usec, Duty Cycle ~ 2%

Data Sheet Curves: VNDN24
Expiration Date: 12/31/85

Siiliconix
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2N7002

N-Channel Enhancement Mode

MOSPOWER FETIlington™

APPLICATIONS

= General Purpose Switch
s Hybrid Assemblies

® [nstrumentation

FEATURES

® Ultra Miniature, Light Weight
® Surface Mount Package

® Full In Package Testability

3/ 4

Siliconix
PRELIMINARY
PRODUCT SUMMARY
Part BVpss 'DS(ON)
Number Volts (ohms) Package
2N7002 60 7.5 SOT-23
3 PIN1-Gate
PIN 2 — Source

_dustry Standard—SOT—-23
8 Duramos® 40V Gate Rating

' ’ PIN 3 — Drain

2

SOT-23
Symbolized ‘702’

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

Parameter 2N7002 Units
Vps Drain-Source Voltage 60 Y
VDGR Drain-Gate Voltage (Rgs = 1 MQ2) 60 \
Ip@Tc=25°C Continuous Drain Current 115 mA
Ip@Tc=100°C Continuous Drain Current +75 mA
Iom Pulsed Drain Current! +800 mA
VGs Gate-Source Voltage +40 v
Pp@25°C Max. Power Dissipation 200 mw
Pp @ 100°C Max. Power Dissipation . 80 mwW
Junction to
Ambient Linear Derating Factor 0.16 mw/ e
Ty Operating and
—55 To 150 °c
Tstg Storage Temperature Range
Lead Temperature (1/16" from case for 10 secs.) 300 °C
1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%
N Power Derating
0.600
£ 0500
<
z
5 0.400
=
s
% 0.300
]
o
o200
. R6Jp = 625°C/W
2 N Y
[
10.100 NG
o
o 25 50 75 100 1256 150 175

T¢ — CASE TEMPERATURE (°C)
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

STATIC
Parameter Type Min. Typ. Max. Units ‘Test Conditions
2N7002 60 75 v Vee =0
BVpss Drain-Source Breakdown GS
Voltage Ip=10pA
-
VGS(th) Gate-Threshold Voltage 2N7002 1 2 25 \ Vps = VGs. Ip = 250 uA
IGSSF Gate-Body Leakage Forward 2N7002 5 100 nA VGs =20V
1GSSR Gate-Body Leakage Reverse 2N7002 -5 -100 nA Vgs = —20V
2N7002 0.1 1 HA Vps = Max. Rating, Vgg = 0
Ipss Zero Gate Voitage Drain
Current Vps =Max. Rating, Vgg =0
2N7002 5 500 uA Tg=125°C
2N7002 500 mA Vps>2Vps(oN). VGs = “—
1D(on) On-State Drain Current!
2N7002 25 3.75 v Vgs = 10V, Ip = 500 mA
VDSs{on) Static Drain-Source On-3tate
Voltage1 .
2N7002 0.9 15 \% Vgs =5V, Ip =50 mA
2N7002 5 75 Q Vgs = 10V, ip = 500 mA
RDS(on) Static Drain-Source On-State
Resistance!
2N7002 45 75 Q Vgs =5V, Ip =50 mA
2N7002 9 135 Q VGs=10V, Ip=500mA, T¢c=125°C
RDS(on) Static Drain-Source On-State
Resistance!
2N7002 8.1 135 Q VGs =5V, Ip =50mA, T =125°C
DYNAMIC
9fs Forward Transductance' 2N7002 80 100 mS(U) Vps>2Vps(oN). Ip = 200mA
Ciss Input Capacitance 2N7002 24 50 pF
- Vgs =0, Vps = 25V
Coss Output Capacitance 2N7002 12 25 pF =1 MHz
Crss Reverse Transfer Capacitance 2N7002 2 5 pF
) 1002 n Vpp =30V, Ip = 200 mA
t(on) Turn-On Time 2N 8 20 Rg = 259, RL = 1500
(MOSFET switching times are
Y(otf) Turn-Off Time \ 2N7002 8 20 ns essentially independent of
| . operating temperature.)
1 _—
THERMAL RESISTANCE
RthiA Junction-to-Ambient I 2N7002 l ] [ 625 l °c/w [ Free Air Operation
1
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
2N7002 -1s mA showing the integral P-N
s Continuous Source Current Junction rectifier
(Body Diode)
o
G
Ism Source Current! 2N7002 —800 mA
(Body Diode) s
., 2N7002 -15 Vv Tc=25°C, 1g=—115mA, Vgg = 0
Vsp Diode Forward Voltage!

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

Expiration Date: 12/31/85

Siliconix

9k-8/85




2N7003

N-Channel Enhancement Mode
MOSPOWER FETIlington™

APPLICATIONS

Hybrid Assemblies
Instrumentation
Automatic Test Equipmer.t
High Voltage Level Shifter

FEATURES

A\

Surface Mount Package
Full In Package Testability

1stry Standard—SOT—-23

= Duramos® 40V Gate Rating

;4

Siliconix
PRELIMINARY
PRODUCT SUMMARY
Part BVpss | rpston) Package
Number Volts {ohms)
2N7003 500 300 SOT-23
Symbolized ‘703’
PIN 1 — Gate
PIN 2 — Source
i\l , PIN 3 — Drain
2
SOT-23
T0-236AA

ABSOLUTE MAXIMUM RATINGS (T = 25°C unless otherwise noted)

Parameter 2N7003 Units
Vps Drain-Source Voltage 500 Y
VDGR Drain-Gate Voltage (Rgs = 1 MQ2) 500 \
Ip@Tc=25°C Continuous Drain Current +15 mA
Ip@Tc=100°C Continuous Drain Current +10 mA
DM Pulsed Drain Current! +50 mA
VGgs Gate-Source Voltage +40 \
Pp@25°C Max. Power Dissipation 200 mW
Pp@100°C Max. Power Dissipation ' 80 mw
Junc{lo:r:\ct‘;ien( Linear Derating Factor 0.16 mW/°C
Ty Operating and
Tstg Storage Temperature Range —85To 150 e
Lead Temperature (1/16” from case for 10 secs.) 300 °c

1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%

-

PpD — POWER DISSIPATION (MILLIWATTS)

500

400

Power Derating

~

ROJp = 625°CW

™

] 25 50 75

100 125 150

Tc — CASE TEMPERATURE ( C)

175




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

STATIC
Parameter Type Min, Typ. Max. Units Test Conditions
2N7003 500 510 \ Vee = 0
BVpss Drain-Source Breakdown G§ =
Voltage Ip =10 uA
-
VGS(th) Gate-Threshold Voltage 2N7003 15 3 45 \2 Vps = VGs. Ip = 10 A
1GSSF Gate-Body Leakage Forward 2N7003 10 100 nA VGs = +20V
IGSSR Gate-Body Leakage Reverse 2N7003 —-10 —100 nA VGs = —20V
2N7003 5 50 nA Vps = 400V, Vgs = 0
Ipss Zero Gate Voltage Drain
Current Vps =400V, Vgs = 0
2N7003 50 500 nA Tc=125°C
2N7003 15 mA VDS>2Vps(oN). VeV
1D(on) On-State Drain Current!
2N7003 2.8 3 Y Vs =10V, ip = 10mA
VDS(on) Static Drain-Source On-State
Voltage!
2N7003 280 300 Q VGs = 10V, Ip = 10mA
RDS(on) Static Drain-Source On-State .
Resistance!
2N7003 580 620 Q Vgs =10V, Ip =5mA, T¢ = 126°C
RpS(on) Static Drain-Source On-State
Resistance!
DYNAMIC
9fs Forward Transductance’ 2N7003 6 7 mS(T) Vps>2Vps(oN). Ip = 10 mA
Ciss Input Capacitance 2N7003 10 20 pF
Vgs =0, Vps = 25V
Coss Qutput Capacitance 2N7003 4 10 | pF ] S? MHe DS
Crss Reverse Transfer Capacitance 2N7003 1 5 & pF
Tl
\ =50V, Ip = 50 mA
ton! Turn-On Time 2N7003 10 20 | s 0D o
Rg =250, RL = 1KQ
: (MOSFET switching times are
t(off) Turn-Off Time 2N7003 12 25 ns essent@lly independent of
i operating temperature.)
i J—
THERMAL RESISTANCE "
RihJA Junction-to-Ambient 2N7003 l ’ [ 625 :C/\ﬁ/ [ Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
2N7003 -15 mA showing the integral P-N
Is Continuous Source Current Junction rectifier
(Body Diode) o
50 A E
Ism Source Current! 2N7003 — m s
{Body Diode)
+ 2N7003 -1.5 \ Tc =25°C, 1g=-15mA, Vgg = 0
Vsp Diode Forward Voltage!

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

Data Sheet Curves: VNDOS0
Expiration Date: 12/31/85

Siliconix

9k-8/85




2N7006

N-Channel Enhancement Mode

APPLICATIONS

= Small Motor Controls

® Line Voltage Suppression

® Switch Mode Power Supplies

FEATURES

= Duramos® Processing For 40V Gate Rating

MOSPOWER FETlington™

A gy

). 4

Siiliconix
ADVANCE
" INFORMATION
PRODUCT SUMMARY
Part BVpss 'DS(ON) Package
Number Volts (ohms)
2N7006 350 5 4—Pin FETDIP

Tc — CASE TEMPERATURE (°C)

1 - Gate
= Auto Insertable — Low Production Costs 1go B 3 2 — Source
= End Stackable — Mulitiple Devices 20 3 - Drain

_ ' Fast Switching — MOS Technology
T = Very High Pulsed Power Capability 4 Pin FETDIP Package
. (Top View)
® |Improve Pin—Replacement For IRFD313 e
ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)
Parameter 2N7006 Units
Vps Drain-Source Voltage 350
VDGR Drain-Gate Voltage (Rgs = 1 M) 350 \Y
Ip@Tc=25°C Continuous Drain Current 0.32 A
Ip@Tc=100°C Continuous Drain Current 0.19 A
Iom Pulsed Drain Current! 1.2 A
‘VGs Gate-Source Voltage +40 \
Pp@Tc=25°C Max. Power Dissipation 2 6.25 w
Junction to ' o
Ambient Linear Derating Factor 0.0083 wr e
T Operating and
! ¢ —55 To 150 °c
Tstg Storage Temperature Range
Lead Temperature (1/16" from case for 10 secs.) 300 °C
1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%
2 P.C. Board as Below
r a) P.C.Board Mounted Power Derating
b) Package Mounted On Solder Side Of Board 12
c) FR—4P.C. Board; 0.062"” (1.5 mm)
d) Copper Trace Width = Wy = 0.100” (2.5 mm) [T
e) Power Applied Time < 1 Second =4
2
z 8
-— Qo
=
- SOURCE g L
e GATE g ° AN
(21 mm) - o
2 N PC MOUNTED?
w 4 N
H N
<] N
DRAIN & S
L_ W, £ ROJ, = 120°CIW AN
— 1.06" —»| o N
(27 mm) 0 25 50 75 100 125 150 175

Siliconix




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

STATIC
Parameter Type Min. Typ. Max. Units Test Conditions
BVpss Drain-Source Breakdown 2N7006 350 400 v Vgs=0
Voltage Ip = 250 A
-
VGSith) Gate-Threshold Voltage 2N7006 2 3 4 \ Vps =VGs. Ip=1mA
IGSSF Gate-Body Leakage Forward 2N7006 10 500 nA Vgs = 20V
IGSSR Gate-Body Leakage Reverse 2N7006 —-10 —500 nA Vgs = —20V
2N7001 0.1 0.25 = . Rati =
Ipss Zero Gate Voltage Drain 6 mA Vs = Max. Rating, Vgs =0
Current 06 1 A Vps = Max. Rating, Vgs =0
2N7006 m To=125°C
2N7006 032 A Vps >2Vps(oN). Vas = 10V
1D(on) On-State Drain Current! -
2N7006 1.35 15 = =
VDSs(on) Static Drain-Source On-State M VGs =10V, Ip=03A
Voltage!
2N7006 45 VGgs =10V, Ip =0.3A
RDS(on) Static Drain-Source On-State 5 @ GS p=0
Resistance!
7006 4 9.3 = = =125°
RDS(on) Static Drain-Source On-State 2N700 8 2 VGs =10V, Ip=0.3A,Tc =125°C
Resistance
DYNAMIC T
ofs Forward Transductance! 2N7006 0.5 s (v) Vps >2Vps(oN). Ip = 0.3A
Ciss Input Capacitance 2N7006 180 220 pF
VGgs =0, Vps = 25V
Coss Output Capacitance 2N7006 30 50 pF =1 MH2
Crss Reverse Transfer Capacitance 2N7006 10 20 pF
td(on) Turn-On Delay Time 2N7006 10 15 ns Vpp = 200, Ip = 0.3A
t Rise Time 2N7006 10 20 ns Rg =250, R|_=680Q
N (MOSFET switching times are
td(off) Turn-Off Delay Time 2N7006 10 15 ns essentially independent of
t Fall Time 2N7006 10 20 ns operating temperature.)
THERMAL RESISTANCE
RthJA Junction to Ambient 2N7006 l l I 120 I °C/IW l Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
2N7006 -0.32 A showing the integral P-N
Is Continuous Source Current Junction rectifier
(Body Diode)
D
Ism Source Current! 2N7006 —1.2 A S
(Body Diode) s
2N7006 -1.5 v Tc=25°C, Ig=—0.3A,Vgs=0
Vsp Diode Forward Voltage!
. Ty=150°C, Ig = Ig
ter Reverse Recovery Time 2N7006 380 ns dlp/ds = 100 Aus

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

Data Sheet Curves: VNDL40

Siliconix

17K-4/85



2N7009

N-Channel Enhancement Mode

MOSPOWER FETIlington™

APPLICATIONS

® Video Drives
Instrumentation .
Automatic Test Equipment
High Voltage Level Shifter

FEATURES

® Lower Cost Alternative To Bipolar Darlington
Devices

= T0-92 Version Of SOT—23 2N7003, SMD
Prototype

¥ “utomatic Insertable

a»__.igh Voltage T0—92

® Duramos® 40V Gate Rating

ABSOLUTE MAXIMUM RATINGS (T¢ =

{(’7 |lerr /

Siliconix
PRELIMINARY
PRODUCT SUMMARY
Part BVpss 'DS(ON) Package
Number Volts (ohms)
2N7009 500 300 T0-92

PIN 1 — Source
PIN 2 — Gate
PIN 3 — Drain

3
12
T0-92

25°C unless otherwise noted)

Parameter 2N7009 Units
Vps Drain-Source Voltage 500 \
VDGR Drain-Gate Voltage (Rgg =1 MQ) 500 \Y
Ip@Tc=25°C Continuous Drain Current +20 mA
Ip@Tc=100°C Continuous Drain Current 15 mA
ipm Pulsed Drain Current! +75 mA
VGgs Gate-Source Voltage +40 v
Pp@Tc=25°C Max. Power Dissipation 400 mw
Pp @ Tc=100°C Max. Power Dissipation 160 mwW
Junction to
Ambient Linear Derating Factor 0.32 mwW/°C
Ty Operating and
—55 To 150 °c -
Tstg Storage Temperature Range
Lead Temperature (1/16" from case for 10 secs.) 300 °c
1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%
~ Power Derating
0.6
@
05
<
2
5 04 \
=
N ,
@ . ROJp =3125°C/W
2 03 \ A
a
« N
;’ 0.2 \
2 \
|
o 01 N
o
[}
[} 25 50 75 100 125 150 175

T — CASE TEMPERATURE (°C)

Siliconix




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

STATIC
Parameter Type Min. Typ. Max. Units Test Conditions
2N7009 500 510 \ Vas = 0
BVpss Drain-Source Breakdown GSs*=
Voltage Ip=10uA
VGS(th) Gate-Threshold Voltage 2N7009 15 3 45 \ Vps =Vgs. Ip =10 A
IGSSF Gate-Body Leakage Forward 2N7009 10 100 nA VG§ = +20V
IGSSR Gate-Body Leakage Reverse 2N7009 —-10 —100 nA Vgs = —20V
2N7009 10 50 nA Vps =400V, VGs =0
IDSs Zero Gate Voltage Drain ' :
Current Vps =400V, Vgs =0
2N7009 100 500 nA To=125°C
2N7009 20 mA VDs>2Vps(ON). VGs = 10V
ID(on) On-State Drain Current! —
-
2N7009 28 3 \ VGgs =10V, Ip=10mA
VDpS(on) Static Drain-Source On-State
Voltage1
2N7009 280 300 Q VGgs =10V, Ip =10mA
RDS(on) Static Drain-Source On-State
Resistance
2N7009 580 620 Q VGs =10V, Ip =BmA, Tc = 125°C
RDS(on) Static Drain-Source On-State
Resistance]
DYNAMIC
afs Forward Transductancel 2N7009 6 mS(U) Vps>2Vps(oN). Ip = 10mA
Ciss Input Capacitance 2N7009 10 20 pF v o
=0,Vpg = 25V
Coss Output Capacitance 2N7009 4 10 pF ¢ S? MHz2 os
Crss Reverse Transfer Capacitance 2N7009 1 5 pF
. Vpp =50V, Ip = 50 mA
t Turn-On T 2N7009 20 n:
{on) ime 10 s Rg= 259, R| = 1KQ
(MOSFET switching times are
t(off) Turn-Off Time 2N7009 12 25 ns essemiglly independent of
operating temperature.)
THERMAL RESISTANCE §
RthJA Junction-to-Ambient 2N7009 I | | 3125 ] °c/wW L Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
2N7009 —-20 mA showing the integral P-N
Is Continuous Source Current Junction rectifier
(Body Diode)
D
G
Ism Source Current! 2N7009 —75 mA
(Body Diede) s
2N7009 —1.5 \ Tc =25°C, Ig =—20mA, Vgs = 0
Vsp Diode Forward Voltage!

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

Data Sheet Curves: VNDOS50
Expiration Date: 12/31/85

Siliconix
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2N7010 B 2N7011

) ;4

Siliconix
N-Channel Enhancement Mode. ™ PRELIMINARY
MOSPOWER FETIington
APPLICATIONS PRODUCT SUMMARY
® Small Motor Control
Part BVpss 'DS(ON)
= Solenoid Drives : Number Volts (ohms) Package
® Switch Mode Power Supplies 2N7010 60V 0.35 T0-237*
® Low-Profile, T0—220 Replacement
2N7011 40V 0.35 T0-237*
FEATURES PIN 1 — Goto
® Duramos® Processing PIN 2 & TAB — Drain
= Gate Transient Protected PIN 3 — Source
® Thermally Efficient T0—237, T0—220 T0-237
‘'n-Out Lead Form *Modified

1.2 3

(Conforms To T0—220 Lead Form Pattern)

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

Parameter 2N7010 2N7011 Units
Vps Drain-Source Voltage 60 40
VDGR Drain-Gate Voltage (Rgg = 1 MQ2) 60 40 \Y
Ip@Tc=25°C Continuous Drain Current 1.3 +1.3 A
Ip@T¢ =100° C Continuous Drain Current +0.8 +0.8 A
'pm Pulsed Drain Current! +8 +8 A
VGs Gate-Source Voltage +40 +40 v
PD@Tc=25°C Max. Continuous Power Dissipation 1.2 1.2 w
Pp@Tp=25°C Max. Pulse2 Power Dissipation 5 5 w
Junction to Case Linear Derating Factor 0.04 0.04 W/° C
Junction to
Ambient Linear Derating Factor 0.01 0.01 W/ C
Ty Operating and .
—55 To +150 —55 To +150 °c
Tstg Storage Temperature Range
Lead Temperature (1/16" from case for 10 secs.) 300 300 °cC
1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%
2 1 Sec Continuous Power Single Pulse
Active Region Power Derating
100 6
F OPERATION IN THIS AREA- >
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VDS — DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Tc — CASE TEMPERATURE (°C)
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

STATIC
Parameter Type Min Typ. Max. Units Test Conditions
2N7010 60 70 \ -
BVpss Drain-Source Breakdown Vgs=0
Voltage Ip = 250 A
2N7011 40 50 v
VGS(th) Gate-Threshold Voltagg All 1 2 4 \Z Vps = VGs. Ip = 250 uA
1GSSF Gate-Body Leakage Forward All 100 nA VGs = +20V, Vps =0
IGSSR Gate-Body Leakage Reverse Al -100 nA VGs = —20V, Vps =0
All 0.1 0.25 mA Vps = Max. Rating, VGs =0
Ipss Zero Gate Voltage Drain
Current Vps = 0.8xBVpss, Vgs =0
Al 0.7 1 mA Too125°C
All 8 A Vps=>2Vps(oN). Vgs = 10V
ID(on) On-State Drain Current! -
All 1.2 1.4 \" Vgs =10V, Ip =4A
VDps(on) Static Drain-Source On-State
Voltage1
All 0.3 0.35 Q Vgs =10V, Ip =4A
RDS(on) Static Drain-Source On-State
Resistance!
All 0.55 0.64 Q VGgs =10V, Ip=2A,Tc=125°C,
RDS(on) Static Drain-Source On-State .
Resistance!
i
DYNAMIC
ofs Forward Transductance! All 1.2 1.7 S(U) | Vps>2Vps(oN). Ip =2A
Ciss Input Capacitance All 240 300 pF
Vgs =0, Vps = 25V
Coss Output Capacitance All 120 200 pF ; >G1SMHZ DS
Crss Reverse Transfer Capacitance Al 30 100 pF .
td(on) Turn-On Delay Time All 7 20 ns Vpp =30V, Ip = 2A
t Rise Time Al 15 30 ns Rg= 25Q, R =150
" (MOSFET switching times are
td(off) Turn-Off Delay Time All 15 30 ns essentially independent of
t Fall Time All 13 25 ns operating temperature.)
THERMAL RESISTANCE —
RthJC Junction-to-Case All 25 °C/W
RthJA Junction-to-Ambient Al 100 ‘C/W Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
All -1.3 A showing the integral P-N
Is Continuous Source Current Junction rectifier
(Body Diode)
o
— [
Ism Source Current! All 8 A
(Body Diode) s
All -1.6 -2 v Tc=25°C, 1g=—1.3A, Vgs = 0
Vsp Diode Forward Voltage!
Ty=25°C ,lg=ls.
trr Reverse Recovery Time All 200 ns 4-25 F=ls

dig/dt = 100A/us

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

Data Sheet Curves: VNDKO6
Expiration Date: 12/31/85
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2N7014

N-Channel Enhancement Mode

M o s P 0 . ™ PRELIMINARY
SPOWER FETlington
APPLICATIONS PRODUCT SUMMARY
= CMOS Logic Compatible Switch Part BVpss 'DS(ON)
® Bipolar Darlington Replcement Number Volts (ohms) Package
= Lamp Relay Driver Or Buffer 2N7014 100 0.8 T0-220AB
FEATURES
= Low Threshold “On"—Voltage PIN 1 — Gate
® Nanosecond Switching Speeds PIN 2 & TAB — Drain
= MOS (Very High) Input Impedance, Low PIN 3 — Source
Nrive Requirements ',
3 T0-220AB

+__uramos® Construction—+40V Gate Capabilities

ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

Parameter 2N7014 Units
Vps Drain-Source Voltage 100 \Y
VDGR Drain-Gate Voltage (Rgg = 1 MQ2) 100 \
Ip@Tc=25°C Continuous Drain Current +3.5 A
Ip@Tc=100°C Continuous Drain Current +2 A
Ipm Pulsed Drain Current! 14 A
Vas Gate-Source Voltage +40 \
Pp@Tc=25"C Max. Power Dissipation 19.5 w
Pp @ Tc=100°C Max. Power Dissipation 8 w
Junction to Case Linear Derating Factor ' 0.166 w/° C
Junction to °
Ambient Linear Derating Factor 0.013 wre
Ty Operating and ° .
—55 To +150 Cc
Tstg Storage Temperature Range
Lead Temperature (1/16" from case for 10 secs.) 300 °c
1 Pulse Test: Pulsewidth < 300usec, Duty Cycle < 2%
~-
Active Region Power Derating
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Vps — DRAIN SOURCE VOLTAGE (VOLTS)

Tc — CASE TEMPERATURE (°C)
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

STATIC
Parameter Type Min. Typ. Max. Units Test Conditions
7014 100 -
BVpss Drain-Source Breakdown N v Vgs =0
Voltage Ip = 250 A
VGSi(th) Gate-Threshold Voltage 2N7014 08 25 \ Vps=Vgs. Ip=1mA
IGSSF Gate-Body Leakage Forward 2N7014 100 nA Vgs = 20V
1GSSR Gate-Body Leakage Reverse 2N7014 —100 nA Vgs = —20V
- 2N7014 025 | mA Vps = Max. Rating, Vgs = 0
Ipss - Zero Gate Voltage Drain - s 9. Vas
Current 2N7014 1 mA  |Vps=Max. Rating,VGs=0,Tc=1 25°C
'psv Gate-Bias Drain Current 2N7014 0.3 6 mA Vps=Max. Rating,Vgs = 0.5V
3 2N7014 3 6. A Vps >2Vps(oN). VGs = 10V
'Dlon) On-State Drain Current! -
2N7014 1.5 2.5 A VDs >2VDs(ON). VGS = &
2N7014 0.6 0.9 v VGs=45V,Ip=1A
VDS(on) Static Drain-Source On-State
1
Voltage 2N7014 05 08 v Vgs =10V, Ip=1A
2N7014 0.6 0.9 Q VGs =45V, Ip=1A
RpS(on) Static Drain-Source On-State
Resistance!
2N7014 0.5 0.8 Q Vgs =10V, Ip=1A
2N7014 1 1.55 Q VGs=4.5V, Ip=1A @ T¢ = 125°C
RDpS(on) Static Drain-Source On-State
i 1
Resistance IN7014 0.85 1.36 Q VGs=10V, Ip=1A @ T = 125°C
DYNAMIC
ofs Forward Transductance! 2N7014 0.75 1.5 s(U) | Vps>2Vps(oN). Ip =2A
Ciss Input Capacitance 2N7014 230 300 pF v o v 25y
Coss Output Capacitance 2N7014 180 200 pF . S? MH,z DS
Crss Reverse Transfer Capacitance 2N7014 50 100 pF .
td(on) Turn-On Delay Time 2N7014 10 20 ns Vpp =50V, Ip = 2A
tr Rise Time 2N7014 20 40 ns Rg=25Q, R =250
" (MOSFET switching times are
td(off) Turn-Off Delay Time 2N7014 45 %0 ns essentially independent of
t Fall Time 2N7014 35 70 ns operating temperature.)
THERMAL RESISTANCE o
RthJC Junction-to-Case 2N7014 6.4 °C/W
RthJA Junction-to-Ambient 2N7014 80 °C/W Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Modified MOSPOWER symbol
2N7014 -3.5 A showing the integral P-N
Is Continuous Source Current Junction rectifier
(Body Diode) o
4 14 F
Ism Source Current! 2N701 — A s
(Body Diode)
2N7014 2 v Tc=25°C, Ig=—3.5A, Vgg = 0
Vsp Diode Forward Voltage!
Tc =25°C, Ig = Igp, Figure
ter Reverse Recovery Time 2N7014 500 ns dI(;/ds i 100FA/,.¢§D 9

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

Data Sheet Curves: VNDG10
Expiration Date: 12/31/85
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2N7059 H

N-Channel Enhancement Mode Siliconix
MOSPOWER
APPLICATIONS - PR SUMMARY

= Power Supplies Part V(BR)DSS | 'DS(ON) ip

= Motor Controls ber (VOLTS) (OHMS) (AMPS)

= Power Conversion 59 500 0.45 8

® Industrial Switching

DESIGN BENEFITS

= MOSPOWER-6™ Technology
® Electrically Isolated Package
L] )EC Registered Specifications
= \upgrade Existing Circuit Perfor

ABSOLUTE MAXIMU INGS (T¢ = 25°
Parameter Units
Vps Drain-Source Voltage \"
VDGR Drain-Gate Voltage (Rgg = 1 M$2) \
Vags Gate-Source Voltage v
Ip@Tc=25°C  Continuous Drain Current A
ID@Tc=100°C  Continuous Drain Current A
Ipm Pulsed Drain Current! A
Is Continuous Source Current A
Ism Pulsed Source Current! A
Pp@Tc=25°C  Max. Power Dissipation w
Pp@Tc =100°C Max. Power Dissipation ’ w
Junction to Case  Linear Derating Factor w/re
JU"Z‘:;::‘ Linear Derating Factor wre
Ty, Tstg Operating & Storage Temp. Range —55 To 150* °c
Lead Temperature (1/16” from case for 10 secs.) 300* °c

1 Pulse Test: Puisewidth < 300 usec, Duty Cycle < 2%
* 'FDEC Registered Values

~" Active Region Power Derating
%0
100 A’ InSiin
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

STATIC
Parameter Type Min. Typ. Max Units Test Conditions
2N7059 500* =
V(BR)DSS Drain-Source Breakdown v Ves =0
Voltage Ip =250 uA
VGs(th) Gate-Threshold Voltage 2N7059 2% 4* \ Vps=VGs.lp=1mA
IGSSF Gate-Body Leakage Forward 2N7059 100* nA Vgs = 20V
1GSSR Gate-Body Leakage Reverse 2N7059 —100* nA Vgs = —20V
2N7059 0.1 0.25* Vps =500V, Vgg = 0
IDss éero G:le Voltage Drain mA
urren 2N7059 0.2 1 Vps = 400V, Vgs = 0, T¢ °c
2N7059 2.66 3.15% VGs =10V, Ip=7A
Static Drain-Source On-State Vv
VDS(on) Voltage!
2N7059 1.52 1.8+ VGs = 10V, Ip = 4A
2N7059 0.38 0.45* Vgs =10V, Ip =7A
. Static Drain-Source On-State Q
DS(on) Resistance 2N7059 0.38 0.45* Vgs =10V, Ip = 4A
2N7059 072 | o086* Vgs =10V, Ip = 4A, T¢ = 125°C
s Static Drai1n-Source On-State Q
DS(on) i
on Resistance 2IN7059 0.72 0.86* VGs = 10V,Ip = 3A, Tc= 125°C
Gfs Forward Transconductance ! 2N7059 6* 7.2 S(U) | Vps >2Vps(oN). D = 7A
2N7059 1.2 1.5 Is=12A,Vgs =0
Vsp Diode Forward Voltage! \%
DYNAMIC
Ciss Input Capacitance 2N7059 2400 3300* pF
" Vgs =0, Vps = 25V
Coss Output Capacitance 2N7059 400 700 pF f=1MHz
Crss Reverse Transfer Capacitance 2N7059 120 300* pF
CD-HS Drain-Heatsink Capacitance 2N7059 19 pF VD-Hs =25V, f = 1 MHz
- i *
td(on) Turn-On Delay Time 2N7059 25 40 ns Vpp = 210V, Ry_= 30,1 ‘A
tr Rise Time 2N7059 25 50" ns VGEN =10V,Rg =52 ~—
. {MOSFET switching times are
M
td(off) Turn-Off Delay Time 2N7059 75 150 " | essentially independent of
4 Fall Time 2N7059 31 70* ns operating temperature)
trr Reverse Recovery Time 2N7059 400 600* ns |F=8A ,di/dt=100A/us
THERMAL RESISTANCE
RthJC Junction-to-Case 2N7059 1.8* °C/IW
RthJA Junction-to-Ambient 2N7059 35 °C/W | Free Air Operation

1 Pulse Test: Pulse Width <300 usec, Duty Cycle <2%
* JEDEC Registered Values

Siliconix



TYPICAL PERFORMANCE CURVES (25°C unless otherwise noted)

2N7059
FIGURE 1. Ohmic Region FIGURE 2. Transfer Characteristics
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TYPICAL PERFORMANCE CURVES—Continued
2N7059
FIGURE 6. Capacitance FIGURE 7. Turn-on Charge
10,000 400 7 16
5 4 5
~ 5 2
5 vis Ly /ﬁoov ]
C, o DS = [
o & 300 200V 12 >
= ™~ q m
g 1000 s y g
w o 2
Q > 300V 3
< § 200 g m
5 Cds > \ S
g | 8 2
a — 4 o
g 100 Cod 2 RL = 30Q 5
2 100 / 4 M
) « z
-Vgs =0 :n
[ f=1MHz o
10 - 0 0
1 10 100 0 30 60 ) 120 150
Vpg - DRAIN SOURCE VOLTAGE (VOLTS) Q - CHARGE (nC)
FIGURE 8. Transient Thermal Response
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PACKAGE DIMENSIONS
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Al Dimensions in Inches o0m 200 ass0 (1650 SILICONIX l.’ACKAGE TYPE 5475
TAll Dimensions in Millimeters) 0,084 [2.40) 0.748 (19.00) (Fully Electrically Isolated)
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