@ Supertexinc.

TNO5D

Low Threshold

N-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information
Standard Commercial Devices

BVpss/ Rps(on) Inion Vasin) Order Number / Package
BVpgs (max) (min) (max) TO-92 DICE!
350V 22Q 250mA 2.0V TNO535N3 TNO535ND
400V 22Q 250mA 2.0V TNO540N3 TNO540ND

' MIL visual screening available

High Reliability Devices
See pages 5-4 and 5-5 for MILITARY STANDARD Process
Flows and Ordering Information.

Features

Low threshold —2.0V max.

High input impedance

Low input capacitance — 48 pF typical
Fast switching speeds

Low on resistance

Free from secondary breakdown

Low input and output leakage

Oooooogoao

Complementary N- and P-channel devices

Applications

Logic level interface — ideal for TTL and CMOS
Solid state relays

Battery operated systems

Photo voltaic drive

Analog switches

General purpose line driver

Ooo0o0ooooao

Telecom switches

Absolute Maximum Ratings

Drain-to-Source Voltage BVpss
Drain-to-Gate Voltage BVpgs
Gate-to-Source Voltage +20V
Operating and Storage Temperature -55°C to +150°C
Soldering Temperature* 300°C

Low Threshold DMOS Technology

These low threshold enhancement-mode (normally-off) power
transistors utilize a vertical DMOS structure and Supertex's well-
proven silicon-gate manufacturing process. This combination
produces devices with the power handling capabilities of bipolar
transistors and with the high input impedance and positive
temperature coefficient inherent in MOS devices. Characteristic
of all MOS structures, these devices are free from thermal
runaway and thermally induced secondary breakdown.

Supertex Vertical DMOS Power FETs are ideally suited to a wide
range of switching and amplifying applications where very low
threshold voltage, high breakdown voltage, high input imped-
ance, low input capacitance, and fast switching speeds are
desired. ‘

Package Options

(Note 1)

TO-92

Note 1: See Package Outline section for discrete pinouts.

*

Distance of 1.6 mm from case for 10 seconds.
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- TNO5D
Thermal Characteristics
Package Ip (continuous)* - Ip (puised) Power Dissipation 6a ¢ lpr* lorm
n @T;=25°C °CwW °C/wW
TO-92 140mA 750mA 1.0W 170 125 140mA 750mA
I, (continuous) is limited by max rated T
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2)
Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source TN0540 400
Breakdown Voltage TNosa5 1 350 v Vas=0,lp=1mA
Vst Gate Threshold Voitage 0.8 2.0 \' Vgs = Vps: Ip=1mA
AVasy Change in Vg, with Temperature -3.5 -4.5 | mV/°C
lass Gate Body Leakage 100 nA Vgs =120V, Vpg=0
loss Zero Gate Voltage Drain Current 10 pA Vgs = 0, Vpg = Max Rating
500 pA Vgs =0, Vps = 0.8 Max Rating
Ty =125°C
Ipiony ON-State Drain Current 550 mA Vgs =5V, Vpg = 25V
250 | 750 Vgs = 10V, Vpg = 25V
Rosion) Static Drain-to-Source 20 22 Q Vgs =4.5V, | = 100mA
ON-State Resistance 19 20 Vgs = 10V, Ip = 150mA
ARpsion Change in Rpgon) With Temperature 09 1.5 %/°C Vgs =10V, Ip = 0.1A
Ges Forward Transconductance 125 200 mOU Vps =25V, Ip = 0.1A
C Input Capacitance 48 60
198 , Vas =0, Vpg = 25V
Coss Common Source Output Capacitance 11 15 pF fo 1 MHz
Chass Reverse Transfer Capacitance 3 8
taon) Turn-ON Delay Time 5 8
—= Vpp = 25V,
t, Rise Time 5 8
- ns lp = 150mA,
taorr) Turn-OFF Delay Time 5 8 Re = 500
t Fall Time 5 8
Vsp Diode Forward Voltage Drop 0.8 1.2 \" Vgs =0, lgp = 150mA
t, Reverse Recovery Time 400 ns V§§ =0, lgp = 150mA
Notes:
1. Al D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.)
2. AllA.C. parameters sample tested.
Switching Waveforms and Test Circuit
Tov 90%
INPUT / ' \
10% : PULSE h
o —F OUTPUT
{(ON) Y(OFF) | GENERATOR
| l D.UT.
d(ON) | tr td(OFF) M : :
|
|
Voo 10% £ 10% : I
OUTPUT / | :
ov 90% H50% L | - -
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TNO5D
Typical Performance Curves
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BVpgg Variation with Temperature
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TNO6D

(b Supertexinc.

Low Threshold

N-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

BVpsg/ Rpsion) Inon Vasitn) Order Number / Package
BVpgs (max) (min) (max) TO-92 DICE!
350V 10Q 1.0A 1.8V TNO635N3 TNO635ND
400V 10Q 1.0A 1.8V TN0640N3 TNO640OND
* MIL visual screening available
Features Low Threshold DMOS Technology
(7 Low threshold —1.8V max. These low threshold enhancement-mode (normally-off) power
o . transistors utilize a vertical DMOS structure and Supertex's well-
D) High input impedance proven silicon-gate manufacturing process. This combination
O Low input capacitance — 85 pF typical produces devices with the power handling capabilities of bipolar
L tragsistors and with the high input impedance and positive
[ Fast switching speeds temperature coefficient inherent in MOS devices. Characteristic
O Low on resistance of all MOS structures, these devices are free from thermal
h ly i .
O Free from secondary breakdown runaway and thermally induced secondary breakdown
Lowi t leak Supertex Vertical DMOS Power FETs are ideally suited to a wide
U Low input and output leakage range of switching and amplifying applications where very low
O Complementary N- and P-channel devices threshold voltage, high breakdown voltage, high input imped-
ance, low input capacitance, and fast switching speeds are
. . desired. .
Applications
O Logic level interface — ideal for TTL and CMOS Package Options (Note 1)
O Solid state relays
O Battery operated systems
O Photo voltaic drive
0O Analog switches
O General purpose line driver
O Telecom switches
Absolute Maximum Ratings
Drain-to-Source Voltage BVpss 002
Drain-to-Gate Voltage BVpgs
Gate-to-Source Voltage + 20V
Operating and Storage Temperature -55°C to +150°C
Soldering Temperature* 300°C
Distance of 1.6 mm from case for 10 seconds.
Note 1:  See Package Outline section for discrete pinouts.
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Thermal Characteristics

TNO6D

Package Ip (continuous)* Ip (puised) Power Dissipation 6q 6ic Ipr* lorm
@T.=25°C °C/W. °C/wW
TO-92 200mA 1.5A 1.0W 170 125 200mA 1.5A

*

Electrical Characteristics (@ 25°C unless otherwise specified)

I, (continuous) is limited by max rated Tr

(Notes 1 and 2)

Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source TN0640 400 \% Vgs =0, Ip = 100pA
Breakdown Voltage TNO635 350
Vasith Gate Threshold Voltage 0.6 1.8 v Vgs = Vps, lp= 1mA
AVigan) . Change in Vggyn) With Temperature -2.5 4.0 | mv/°C Vgs = Vps, lp= TMA
lgss Gate Body Leakage 100 nA Vgs =+20V, Vpg =0
Ibss Zero Gate Voltage Drain Current 10 Vgs = 0, Vpg = Max Rating
1 mA Vgs =0, Vpg = 0.8 Max Rating
Tp=125°C
Ipon ON-State Drain Current 0.3 1.5 mA Vgs =5V, Vpg = 25V
1.0 1.8 Vgs = 10V, Vpg = 25V
Rosion Static Drain-to-Source 8 10 Q Vgs =4.5V, I = 150mA
ON-State Resistance ) 10 Vgs = 10V, I = 0.5A
ARpg(on) Change in Rpg oy with Temperature . 0.75 %/°C Vgs = 10V, Iy = 500mA
Geg Forward Transconductance 125 m0 Vps =25V, Iy = 100mA
Ciss Input Capacitance 85 130
- Vas =0, Vpg = 25V
Coss Common Source Output Capacitance 25 75 pF f= 1 MHz
Crss Reverse Transfer Capacitance 10 20
taon) Turn-ON Delay Time 20
— Vpp = 25V,
t, Rise Time 15 -
ns Ip =0.5A,
taorr) Turn-OFF Delay Time 25 Rg = 500
t Fall Time 20
Vsp Diode Forward Voltage Drop 1.8 v Vgs =0, Igp = 200mA
t, Reverse Recovery Time 300 ns Vgs =0, lgp=1.0A
Notes:
1. All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.)
2. ANl A.C. parameters sample tested.
Switching Waveforms and Test Circuit
Tov 90%
INPUT A\
o %A | PULSE 1 oUTPUT
1(oN) Y{OFF) | GENERATOR
| | D.UT.
1d(ON) | tr d(OFF) : I
|
|
Yoo 10% 0% : |
OuTPUT \ | :
90% 90% | P = =
ov b
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Typical Performance Curves
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Pp (watts) Ip (amperes)

THERMAL RESISTANCE (normalized)

Saturation Characteristics
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Ip (amperes) BVpss (normalized)
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BVpss Variation with Temperature
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TNO7L

@ Supertexinc.

Low Threshold

N-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

BVpss/ Rpsion) Ioion) Vasith) Order Number / Package
BVpgs (max) (min) (max) TO-92 DICE!
20V 1.3Q 0.5A 1.0V TN0O702N3 TNO702ND

t MIL visual screening available

Features

Low threshold — 1.0 max

On resistance guaranteed at Vgg = 2, 3, and 5 volts
High input impedance

Low input capacitance —130 pF typical

Fast switching speeds

Low on resistance

Free from secondary breakdown

Oooooooan

Low input and output leakage

Applications

Logic level interface

Solid state relays

Battery operated systems
Photo voltaic drive

Analog switches

General purpose line driver

Oooooooaono

Telecom switches

Absolute Maximum Ratings

Drain-to-Source Voltage BVpss
Drain-to-Gate Voltage BVpes
Gate-to-Source Voltage +20V
Operating and Storage Temperature -55°C to +150°C
Soldering Temperature™ 300°C

*Distance of 1.6 mm from case for 10 seconds.
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Low Threshold DMOS Technology

These low threshold enhancement-mode (normally-off) power
transistors utilize a vertical DMOS structure and Supertex's well-
proven silicon-gate manufacturing process. This combination
produces devices with the power handling capabilities of bipolar
transistors and with the high input impedance and positive
temperature coefficient inherent in MOS devices. Characteristic
of all MOS structures, these devices are free from thermal
runaway and thermally induced secondary breakdown.

Supertex Vertical DMOS Power FETs are ideally suited to a wide
range of switching and amplifying applications where very low
threshold voltage, high breakdown voltage, high input imped-
ance, low input capacitance, and fast switching speeds are
desired.

(Note 1)

Package Options.

TO-92

Note 1: See Package Outline section for discrete pinouts.




Thermal Characteristics

TNO7L

Package Ip (continuous)* Ip (pulsed) Power Dissipation G Ga lor* lprm
' @T.=25°C °C/W °C/W
TO-92 0.6A 0.75A 1w 125 170 0.6A 0.75A

* Ip (continuous) is limited by max rated T

Electrical Characteristics (@ 25°C unless otherwise specified)

(Notes 1 and 2)

Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source Breakdown Voltage 20 v Vas=0,lp=1mA
Vasgn Gate Threshold Voltage 0.5 0.8 1.0 \' Vas = Vps, Ip = 1.0mA
AV Change in Vg, with Temperature -4.0 | mV/°C Vas = Vpg: Ip = 1.0mA
lgss Gate Body Leakage 100 nA Vas =220V, Vpg =0V
Ipss Zero Gate Voltage Drain Current 100 nA Vps =20V, Vgg=0V
100 PA Vps = 0.8 Max Rating,
Vgs =0V, Tp=125°C
ID(ON) ON-State Drain Current 0.5 1.0 A Vgs = Vpg =5V
Static Drain-to-Source 4.0 5.0 Vgs = 2V, Ip = 50mA
Roson) ON-State Resistance 19 25 Vas =3V, Ip = 200mA
1.0 1.3 Vgs =5V, Ip =500mA
Grs Forward Transconductance 100 mo Vps =5V, Ip = 500mA
Ciss Input Capacitance 130 200
Coss Common Source Output Capacitance 70 125 pF Vgs = 0V, Vpg = 20V, f =I1MHz
Crss Reverse Transfer Capacitance 30 60
taony Turn-ON Delay Time 20
t, Rise Time 20 ns Vop=20V, I = 0.5A,
Rs = 50Q
taorm Turn-OFF Delay Time 30
! Fall Time 20 :
Vso Diode Forward Voltage Drop 1.0 v Vas =0V, Isp = 0.5A
Notes:
1. All D.C. parameters 100% tested at 25°C unless otherwide stated. (Pulse test: 300 s pulse, 2% duty cycle.)
2. AllA.C. parameters sample tested.
Switching Waveforms and Test Circuit
10V 90%
INPUT /I
10% \ ! PULSE
—C7
ov HoN) torr) | GENERATOR OUTPUT
| D.UT.
14(ON) | tr 'd(OFF), ! |
|
v —
oo 10% 10% :
OuTPUT / |
90%. 90% | = = =
ov ~— 7 b
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TN25L

@ Supertexinc.

Low Threshold
Preliminary
N-Channel Enhancement-Mode

Vertical DMOS FETs

Ordering Information

BVpss / Ros(on) Vasn Ioon) Order Number / Package
BVpgs (max) (max) (min) TO-243AA* DICEt
20V 1.0Q 1.6V 4.0A — TN2502ND
40V 1.0Q 1.6V 4.0A TN2504N8 TN2504ND
Same as SOT-89.
T MIL visual screening available.
Features Low Threshold DMOS Technology
O Low threshold — 1.6V max. These low threshold enhancement-mode (normally-off) power
O Highi . transistors utilize a vertical DMOS structure and Supertex's well-
igh input impedance proven silicon-gate manufacturing process. This combination
O Low input capacitance — 125 pF max. produces devices with the power handling capabilities of bipolar
. transistors and with the high input impedance and positive
U Fast switching speeds temperature coefficient inherent in MOS devices. Characteristic
7 Low on resistance of all MOS structures, these devices are free from thermal
O Free from secondary breakdown runaway and thermally induced secondary breakdown.
O Low input and output leakage Supertex Vertical DMOS Power FETs are ideally suited to a wide
range of switching and amplifying applications where very low
0 Complementary N- and P-channel devices threshold voltage, high breakdown voltage, high input imped-
ance, low input capacitance, and fast switching speeds are
. . desired. .
Applications
O Logic level interface — ideal for TTL and CMOS PaCKage Optl0ns (Note 1)
[0 Solid state relays
[0 Battery operated systems
O Photo voltaic drive
[0 Analog switches
O General purpose line driver
O Telecom switches
Absolute Maximum Ratings
Drain-to-Source Voltage ' BVpss T(g‘-)zg/;,)«
Drain-to-Gate Voltage BVoas
Gate-to-Source Voltage + 20V
Operating and Storage Temperature -55°C to +150°C
Soldering Temperature* 300°C
Distance of 1.6 mm from case for 10 seconds.
Note 1: See Package Outline section for discrete pinouts.
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TN25L

Thermal Characteristics
Package lp (continuous)* Ip (pulsed) Power Dissipation ¢ 8a lor* lorm
' @Tc=25C °CW °CIW 7
TO-243AA 0.6A 4.0A 0.55Wt 227t —_ 0.6A 4.0A

* Ip (continuous) is limited by max rated T
* Mounted on FRS board, 25mm x 19mm x 1.57mm. Significant Py, increase possible on ceramic substrate.

Electrical Characteristics (@ 25°C uniess otherwise specified)

(Notes 1 and 2)

Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source TN2504 40 \ Vgs =0, Ip =2mA
Breakdown Voltage TN2502 20
Vasitn) Gate Threshold Voltage 0.6 1.6 v Vgs = Vps: Ip= 1MA
AVasn Change in Vg with Temperature -3.8 -45 | mv/rC Vgs = Vps: Ip= 2.5mA
lgss Gate Body Leakage 100 nA Vgs =120V, Vpg=0
loss Zero Gate Voltage Drain Current 10 pA Vgs =0, Vpg = Max Rating
1 mA Vgs =0, Vpg = 0.8 Max Rating
Ta=125°C
Ipiony ON-State Drain Current 1.0 2.1 A Vgs =5V, Vpg = 15V
4.0 7.0 Vgs = 10V, Vpg = 15V
Rpsion Static Drain-to-Source 0.8 1.5 Q Vgs =5V, Ip = 750mA
ON-State Resistance 07 | 10 Vgs = 10V, Ip = 1.5A
ARps(on) Change in Rpg(on) With Temperature 0.75 %/°C Vgs =10V, Ip = 2.0A
Ges Forward Transconductance 0.5 1.0 U Vps =15V, I =2.0A
C Input Capacitance 125
=8 _ Vgs = 0, Vpg = 15V
Coss Common Source Output Capacitance 70 pF f=1MHz
Chrss Reverse Transfer Capacitance 25 .
taony Turn-ON Delay Time 10
t, Rise Time 10 Voo = 15V,
- ns Ip = 500mA,
ty(oFF) Turn-OFF Delay Time 25 Rg = 500
t Fall Time 13
Vsp Diode Forward Voltage Drop 1.2 1.8 \ Vgs =0, lgp = 1.5A
t Reverse Recovery Time 300 ns Vgs=0,lgp=1A
Notes:
1. All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.)
2. AllA.C. parameters sample tested.
Switching Waveforms and Test Circuit
10V 90%
INPUT /
10% \ T puse
— =7
ov ton) By | GENERATOR ouTPUT
| | D.UT.
td(ON) | tr td(OFF), U I :
|
v —_—— e !
oo 10% 10% : I
ouTPUT \ | !
90%. 90% | P = =
ov L ——
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| - TN25A
(b Supertexinc.

Low Threshold

Preliminary

. N-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

BVpss/ Rosion) Vasan) Torom Order Number / Package
BVpgs (max) (max) (min) TO-243AA* DICEt
60V 1.5Q 1.6V 3.0A — TN2506ND
100V 1.5Q 1.6V 3.0A TN2510N8 TN2510ND
Same as SOT-89.
t ML visual screening available.
Features Low Threshold DMOS Technology
0 Low threshold —1.6V max. These low threshold enhancement-mode (normally-off) power
O Highinout i d transistors utilize a vertical DMOS structure and Supertex's well-
Igh input impedance proven silicon-gate manufacturing process. This combination
O Low input capacitance — 125 pF max. produces devices with the power handling capabilities of bipolar
— transistors and with the high input impedance and positive
D Fast switching speeds temperature coefficient inherent in MOS devices. Characteristic
1 Low on resistance of all MOS structures, these devices are free from thermal
O Free from secondary breakdown runaway and thermally induced secondary breakdown.
O Low input and output leakage Supertex Vertical DMOS Power FETs are ideally suited to a wide
range of switching and amplifying applications where very low
0O Complementary N- and P-channel devices threshold voltage, high breakdown voltage, high input imped-
ance, low input capacitance, and fast switching speeds are
. . desired. -
Applications
0O Logic level interface — ideal for TTL and CMOS =
9 Package Options (Note 1)
[0 Solid state relays
[0 Battery operated systems
O Photo voltaic drive
[0 Analog switches
[J General purpose line driver
O Telecom switches
Absolute Maximum Ratings
Drain-to-Source Voltage BVpss
Drain-to-Gate Voltage BVpas prasvag
Gate-to-Source Voltage +20V
Operating and Storage Temperature -55°C to +150°C
Soldering Temperature* 300°C
Distance of 1.6 mm from case for 10 seconds.
Note 1: See Package Outline section for discrete pinouts.
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Thermal Characteristics

TN25A

Package Ip (continuous)* Ip (pulsed) Power Dissipation log* I
@T.=25°C v Gl o
TO-243AA 0.42A 3.0A 0.55Wt 227t — 0.42A 3.0A
* 1, (continuous) is limited by max rated T
T Mounted on FRS board, 25mm x 19mm x 1.57mm. Significant P, increase possible on ceramic substrate.
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2)
Symbol Parameter Min Typ Max Unit Conditions
BVpss grain-tO-Source TN2510 | 100 % Vas =0, Ip = 2mA
kdown Volt
reakdown Voltage TN2506 60
Vasum) Gate Threshold Voltage 0.6 1.6 Vv Vas = Vps: Ip= 1mA
AVasm) Change in Vggyn) with Temperature -4.5 | mv/°C Vgs = Vpss Ip= 1.0mA
lass Gate Body Leakage 100 nA Vgs =+20V, Vpg=0
loss Zero Gate Voltage Drain Current 10 nA Vgs =0, Vpg = Max Rating
1 mA Vas =0, Vps = 0.8 Max Rating
Ta=125°C
Ipion) ON-State Drain Current 1.2 2.0 A Vgs = 5V, Vpg = 25V
3.0 6.0 Vgs = 10V, Vpg = 25V
R Static Drain-to-Source 1.5 2.0 Q Vs = 5V, I = 750mA
oSN ON-State Resistance >
1.0 1.5 Vgs = 10V, Ip = 750mA
ARpsion) Change in Rpgon With Temperature 0.75 %/°C Vgs =10V, I = 0.5A
Ges Forward Transconductance 0.4 0.6 U Vps =25V, Ip = 1.0A
Ciss Input Capacitance 125 Vs = 0, Vpg = 25V
Coss Common Source Output Capacitance 70 pF f=1MHz
Cpss Reverse Transfer Capacitance 25 -
tyon) Turn-ON Delay Time 10 Vpp =25V,
t Rise Time 10 ns lp =154,
¢ Rg = 50Q
taiorr Turn-OFF Delay Time 20
Y Fall Time 10
Vsp Diode Forward Voltage Drop 1.8 \% Vas =0, Igp = 1.5A
tr Reverse Recovery Time 300 ns Vas =0, lsp=1.5A
Notes:
1. AllD.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.)
2. AllA.C. parameters sample tested.
Switching Waveforms and Test Circuit
10V 90%
INPUT / \ e — -.
10% PULSE |
—
Y(ON) Y(OFF) : GENERATOR OuTPUT
| i D.UT.
td(ON) | tr td(OFF), U I :
|
v |
oo 10% 3 0% I I
ouTRUT \ | !
w 90%N_ H90% v s =
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@ Supertexinc.

TN25C

Low Threshold

. N-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

Order Number / Package
BVpss/ Rosion) Vasqn) Ioon) 9
BVpgs (max) (max) (min) TO-243AA* DICE
200V 6Q 2.0V 1.0A — TN2520ND
240V 6Q 2.0V 1.0A TN2524N8 TN2524ND
Same as SOT-89.
Features Low Threshold DMOS Technology
] Low threshold — 2.0V max. These low threshold enhancement-mode (normally-off) power
O Highi . " transistors utilize a vertical DMOS structure and Supertex's well-
igh input impedance proven silicon-gate manufacturing process. This combination
O Low input capacitance — 125 pF max. produces devices with the power handling capabilities of bipolar
o transistors and with the high input impedance and positive
O Fast switching speeds temperature coefficient inherent in MOS devices. Characteristic
OO Low on resistance of all MOS structures, these devices are free from thermal
O Free from secondary breakdown runaway and thermally induced secondary breakdown.
O Low input and output leakage Supertex Vertical DMOS Power FETs are ideally suited to a wide
range of switching and amplifying applications where very low
O Complementary N- and P-channel devices threshold voltage, high breakdown voltage, high input imped-
ance, low input capacitance, and fast switching speeds are
. . desired.
Applications g
O Logic level interface —ideal for TTL and CMOS PaCkage Optlons (Note 1)
[0 Solid state relays
O Battery operated systems
O Photo voltaic drive
O Analog switches
O General purpose line driver
[J Telecom switches
Absolute Maximum Ratings e
Drain-to-Source Voltage BVpss (80T-89)
Drain-to-Gate Voltage BVpgs
Gate-to-Source Voltage +20V
Operating and Storage Temperature -55°C to +150°C
Soldering Temperature* 300°C

*  Distance of 1.6 mm from case for 10 seconds.

Note 1: See package outline section for decrete pinouts.




TN25C

Thermal Characteristics
Package I (continuous)* Ip (pulsed Power Dissipation . . lor* ]
' Ip { ) b (p ) ? @Tc=2g°ac °g}w °g}w bR bRM
TO-243AA 0.2A 1.8A 0.55Wt 227t — 0.2A 1.8A

I, (continuous) is limited by max rated T
T Mounted on FRS board, 25mm x 19mm x 1.57mm. Significant P, increase possible on ceramic substrate.

Electrical Characteristics (@ 25°C uniess otherwise specified)

-

(Notes 1 and 2)

Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source TN2524 | 240 v Vas =0, Ip=2mA

Breakdown Voltage TN2520 200
Vasih) Gate Threshold Voltage 0.6 2.0 \ Vas = Vps, lp= 1MA
AVasin) Change in Vg4 with Temperature -6.0 | mv/C Vas = Vps: lp= TMA
lass Gate Body Leakage 100 nA Vas =+20V, Vpg=0
Ipss Zero Gate Voltage Drain Current 10 HA Vgs = 0, Vps = Max Rating

1 mA Vas = 0, Vpg = 0.8 Max Rating
Ta=125°C
loon) ON-State Drain Current 0.5 A Vgs = 4.5V, Vpg = 25V
1.0 Vas = 10V, Vpg = 25V

Ros(on) Static Drain—to‘-Source Q Vs = 4.5V, |p = 250mA

ON-State Resistance Vs = 10V, 1, = 0.5A
ARpsion Change in Rpg oy With Temperature 1.4 %/°C Vgs =10V, |5 = 0.5A
Gig Forward Transconductance 300 mO Vps =25V, I = 0.5A
Ciss Input Capacitance 125
Coss Common Source Output Capacitance 70 pF :/551 =M°':';/ns =25V
Cgss Reverse Transfer Capacitance 25 - -
taon) Turn-ON Delay Time 10
1, Rise Time 10 Voo =25V,

ns lp=1.0A,

taorr) Turn-OFF Delay Time 20 Rg = 500
t Fall Time 20
Vsp Diode Forward Voltage Drop 1.8 \ Vgs =0, lgp = 1.0A
te Reverse Recovery Time 300 ns Vas =0, lgp=1.0A

Notes:

1. Al D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.)
2. Al A.C. parameters sample tested.

Switching Waveforms and Test Circuit

1ov

y——

90%
INPUT \
ov 0%
t(ON) {(OFF)
td(ON) | tr td(OFF),
V
Db 10% ) 10%
OUTPUT
o 90%N. L90%
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TN25D

Low Threshold

N-Channel Enhancement-Mode

Vertical DMOS FETs

Ordering Information

BVpss/ Rosion) Vasan) loony Order Number / Package
BVpas (max) (max) (min) TO-243AA* DICEt
350V 12Q 1.8V 1.0A — TN2535ND
400V 12Q 1.8V 1.0A TN2540N8 TN2540ND
Same as SOT-89.
1 MIL visual screening available.
Features Low Threshold DMOS Technology
O Low threshold — 1.8V max. These low threshold enhancement-mode (normally-off) power
N . transistors utilize a vertical DMOS structure and Supertex's well-
0 High input impedance proven silicon-gate manufacturing process. This combination
O Low input capacitance — 125 pF max. produces devices with the power handling capabilities of bipolar
F itchi transistors and with the high input impedance and positive
[ Fast switching speeds temperature coefficient inherent in MOS devices. Characteristic
[0 Low on resistance of all MOS structures, these devices are free from thermal
[ Free from secondary breakdown runaway and thermally induced secondary breakdown.
. Supertex Vertical DMOS Power FETs are ideally suited to a wide
L] Low input and output leakage range of switching and amplifying applications where very low
[0 Complementary N- and P-channel devices threshold voltage, high breakdown voltage, high input imped-
ance, low input capacitance, and fast switching speeds are
. . desired. .
Applications
O Logic level interface — ideal for TTL and CMOS Package Options (Note 1)
O Solid state relays
[0 Battery operated systems
0 Photo voltaic drive
O Analog switches
1 General purpose line driver
0 Telecom switches
Absolute Maximum Ratings
Drain-to-Source Voltage ' BVpss TO-243AA
(SOT-89)
Drain-to-Gate Voltage BVpas
Gate-to-Source Voltage +20V
Operating and Storage Temperature -55°C to +150°C
Soldering Temperature* - 300°C

Distance of 1.6 mm from case for 10 seconds.
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Thermal Characteristics

TN25D

Package Ip (continuous)* Ip (puised) Power Dissipation O Oa lor* lorm
@Ty=25C °C/W °C/W
TO-243AA 165mA 1.0A 0.55wWt 227t — 165mA 1.0A
I, (continuous) is limited by max rated 1"
T Mounted on FRS board, 25mm x 19mm x 1.57mm. Significant P, increase possible on ceramic substrate.
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2)
Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source TN2540 400 v Vgs =0, Ip = 100pA
Breakdown Voltage TN2535 350
Vasih) Gate Threshold Voltage 0.6 1.8 \ Vs = Vps: Ip= TMA
AVasin Change in Vg With Temperature 2.5 -4.0 | mV/°C Vgs = Vps lp= 1TMA
lgss Gate Body Leakage 100 nA Vgs =120V, Vpg=0
Ipss Zero Gate Voitage Drain Current 10 HA Vgs = 0, Vps = Max Rating
1 mA Vgs =0, Vpg = 0.8 Max Rating
Tp=125°C
Ioion) ON-State Drain Current 0.3 1.5 A Vgs = 4.5V, Vpg = 25V
1.0 1.8 Vgs = 10V, Vpg = 25V
Ros(on) Static Drain-to-Source 8 12 Q Vgs = 4.5V, I = 150mA
ON-State Resistance 8 12 Vas = 10V, Ip = 0.5A
ARpgion Change in Rpgon) With Temperature 0.75 %/°C Vgs = 10V, Iy = 500mA
Ges Forward Transconductance. 125 mo Vps = 25V, |y = 100mA
C Input Capacitance 125
188 . Vas = 0, Vpg = 25V
Coss Common Source Output Capacitance 70 pF f=1MHz
Chrss Reverse Transfer Capacitance 25 -
taon) Turn-ON Delay Time 20
t Rise Time 15 Vop = 25V,
L . ns Ip = 500mA,
taorr) Turn-OFF Delay Time 25 R = 500Q
t Fall Time 20
Vsp Diode Forward Voltage Drop 1.8 v Vgs =0, lgp = 200mA
te Reverse Recovery Time 300 ns Vgs=0,lgp=1A
Notes:
1. Al D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.)
2. All A.C. parameters sample tested.
Switching Waveforms and Test Circuit
10V . 90%
INPUT
10%_/ \ 7 oo
—
ov N 1o | GENERATOR OouTPUT
| ' D.UT.
td(ON) | tr td(OFF), : ;
|
|
—_—
Voo 10% 10% l |
ouTPUT \ / I !
ov 0%\ f90% ] ;T = =
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TN25D
Typical Performance Curves

Output Characteristics Saturation Characteristics
2.0 1.0
Ves=10v gy
1.6 P +— 0.8 gv
Vgg=10V
Y e
T 2 —~ 06 /
g BV sm—— 3 / LT
£ g
s £
= 06 &S 04 r/
- o
4 v
04 |4 0.2 "
4V s—
3V =
N4 w . ,
0 10 20 30 40 50 0 2 4 6 8 10
Vps (volts) Vps (volts)
Transconductance vs. Drain Current Power Dissipation vs. Case Temperature
1.0 1.0
0.8 0.8
@
$ 06 — 06 I710-243AA
£ £
0 ]
2 Tp = -55°C 2 N
D 04 - + £ 04
S [~ 25°C ot N
02 125°C o \\
N A ;
0 0.8 16 24 32 4.0 0 25 50 75 100 125 150
Ip (amperes) Tc(°C)
Maximum Rated Safe Operating Area Thermal Response Characteristics
1.0 < 1.0
N\ 6\
A 3
TO-243AA(pulsed) |4 g os
N 5 /
0.1 N\ > £
@ A w TO-243AA
e q g o6 Pp = 0.55W
g = Te =25°C
8 —T0O-243AA (DC) g
=) 0.4
~ o001 N I5||:J
-
N < pd
0.2 7
LIMITED o /
BY BVpss z >
0.001 L1 | 0
1 10 100 1000 0.001 0.01 0.1 1 10
Vps (volts) tp (seconds)

Pulsed Condition: 300 pus; 20% Duty Cycle
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Ip (amperes) BVpgs (normalized)

C (picofarads)

BVpgs Variation with Temperature
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Transfer Characteristics
4.0 | |
—T Vpg =25V
32
Tp =-55°C
24 /]
,/
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: 125°
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0
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150 \
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7-42

Vas(th) (normalized) Rps(on) (ohms)

VGS (VOItS)

50

On-Resistance vs. Drain Current
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Gate Drive Dynamic Characteristics
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