@ Supertexinc.

TPO7L

Low Threshold
Objective

P-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

BVpgs / Rpsion Ipiony Vasn) Order Number / Package
BVpes (max) (min) (max) TO-92 DICE!
-20V 3.0Q -0.35A -1.3V TPO702N3 TP0O702ND

T MIL visual screening available

Features

Ooocoooaod

Low threshold —1.0V 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

Low input and output leakage

Applications

Oooooooao

Logic level interface

Solid state relays

Battery operated systems
Photo voltaic drive

Analog switches

General purpose line driver

Telecom switches

Absolute Maximum Ratings

Drain-to-Source Voltage BVpss
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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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.




Thermal Characteristics

TPO7L

Package Ip (continuous)* Ip (pulsed) Power Dissipation c Ga lor* lorm
@T,=25°C °C/wW °C/W
TO-92 -0.35A -0.40A 1w 125 170 -.035A 0.75A
* Ip (continuous) is limited by max rated T; —~
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1and 2)
Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source Breakdown Voltage -20 v Vgs=0,lp=-1mA
Vasih) Gate Threshold Voltage -0.7 -1.3 v Vas = Vps, Ip =-1.0mA
AVisin) Change in Vg, with Temperature 4.5 | mv/°C Vas = Vps, Ip =-1.0mA
lgss Gate Body Leakage -100 nA Vas = £20V, Vpg =0V
Ipss Zero Gate Voltage Drain Current -100 nA Vps =20V, Vgg =0V
-100 HA Vps = 0.8 Max Rating,
Vgs =0V, Ty = 125°C
foiony ON-State Drain Current -0.35 A Vgs = Vps =5V
Static Drain-to-Source 10.0 Vas =2V, |p = -30mA
Ros(on) ON-State Resistance 50 Vs =3V, Ip = -120mA
3.0 Vgs =5V, Ip = -250mA
Grs Forward Transconductance 80 my Vps =5V, Ip = -250mA
Ciss Input Capacitance 130 200
Coss Common Source Output Capacitance 70 125 pF Vgs =0V, Vpg = -20V, f =1MHz
Chrss Reverse Transfer Capacitance 30 60
taon) Turn-ON Delay Time 20
t, Rise Time 20 ns ;20;522;/’ Ip =-250mA,
tyorr) Turn-OFF Delay Time 30
Y Fall Time 20 :
Vsp Diode Forward Voltage Drop -1.0 v Vgs =0V, Igp = -250mA
Notes:
1. All D.C. parameters 100% tested at 25°C unless otherwide stated. (Pulse test: 300 us pulse, 2% duty cycle.)
2. AllA.C. parameters sample tested.
Switching Waveforms and Test Circuit
ov —
INPUT \ . By
-10v o ‘(:)FF) | GENERATOR
| D.UT.
td(ON) | tr 1d(OFF), ! E OUTPUT
Voo 50% 90% ) :
OUTPUT / \ |
o 10%.) 10% b Vop
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TP25L

@ Supertexinc.

Low Threshold

Preliminary
. P-Channel Enhancement-Mode

Vertical DMOS FETs

Ordering Information

BVpgs / Rps(on Vasan) Ioion) Order Number / Package
BVpas (max) (max) (min) TO-243AA* DICEt
-20V 2.0Q -2.4V -2.0A TP2502N8 TP2502ND

*  Same as SOT-89.
MIL visual screening available.

Features Low Threshold DMOS Technology

O Low threshold — -2.4V max. These low threshold enhancement-mode (normally-off) power
O High inout i d transistors utilize a vertical DMOS structure and Supertex's well-
'gh 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 \gi
o transistors 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
'O Free from secondary breakdown runaway and thermally induced secondary breakdown.
; Supertex Vertical DMOS Power FETs are ideally suited to a wide
O Low input and output leakage 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
O Logic level interface — ideal for TTL and CMOS Packa e o tions
{J Solid state relays g p (Note 1)
O Battery operated systems
O Photo voltaic drive
O Analog switches
O General purpose line driver
O Telecom switches
Absolute Maximum Ratings
: TO-243AA
Drain-to-Source Voltage BVpss (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.

Note 1: See Package Outline section for discrete pinouts.
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Thermal Characteristics

TP25L

Package .| lp (continuous)*: Ip (pulsed) Power Dissipation O log* lorm
‘ o @T.=25C C/W °C/W
TO-243AA -0.37A "~ -2.0A 0.55Wt 227t —_ -0.37A -2.0A

* lp (continuous) is limited by max rated T

Mounted on FRS board, 25mm x 19mm x 1.57mm. Significant Pp i

hat

on

Electrical Characteristics (@ 25°C unless otherwise specified)

(Notes 1 and 2)

Symbol Parameter Min Typ Max Unit Conditions

BVpss Drain-to-Source TP2504 -40 \ Vgs =0, Ip =-2mA
Breakdown Voltage TP2502 20

Vasin) Gate Threshold Voltage -1.0 2.4 A Vgs = Vps, Ip=-1mA

AVgsitn) Change in Vgg ) With Temperature 3.0 45 | mv/rC Vgs = Vps: Ip=-1mA

lgss Gate Body Leakage -100 nA Vgs =+20V, Vpg=0

Ipss Zero Gate Voltage Drain Current -10 pA Vas = 0, Vpg = Max Rating

-1 mA Vas =0, Vps = 0.8 Max Rating
T, =125°C
Ioon) ON-State Drain Current -0.4 -0.7 A Vgs = -5V, Vpg =-15V
-2.0 -3.3 Vgs = -10V, Vpg = -15V

Rosion Static Drain-to-Source 2.0 35 Q Vgs = -5V, Ip = -250mA
ON-State Resistance 15 20 Vas =10V, Ip = -1A

ARpgion) Change in Rpg(on) With Temperature 0.756 1.2 %/°C Vgs=-10V, Ip =-1A

Ges Forward Transconductance 04 | 0.65 [ Vpg =-15V, |p = -1A

Cis: Input Capacitance 125

CO:S Common Source Output Capacitance 70 pF :/;331 =M0|:|;/Ds =-15v

Crss Reverse Transfer Capacitance 25

taony Turn-ON Delay Time 10 ‘

t, Rise Time ' 10 Vpp = -15V,

tyorm) Tum-OFF Delay Time 15 | " F"E; " -516?:\’

t Fall Time 10

Vsp Diode Forward Voltage Drop 1.3 2.0 v Vgs =0, lgp=-1.5A

tr Reverse Recovery Time 300 ns Vgs =0, lgp=-1.5A

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

ov
10%Y
INPUT
-10v
{ON) Y{OFF)
'd(ON) | r td(OFF), U
v
- 90% 90%
OUTPUT
10% 10%

ov
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@ Supertexinc.

TP25A

Low Threshold

P-Chahnel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

BVpss / Ros(on) Vasn) Iocon) Order Number / Package
BVpgs (max) (max) (min) TO-243AA* DICEt
-60V 3.5Q 2.4V -1.5A — TP2506ND
-100V 3.5Q -2.4V -1.5A TP2510N8 TP2510ND
* Same as SOT-89.
t MIL visual screening available.
Features Low Threshold DMOS Technology
O Low threshold — -2.4V 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 Fast switching speed transistors and with the high input impedance and positive
g speecs temperature coefficient inherentin MOS devices. Characteristic of
O Low on resistance all MOS structures, these devices are free from thermal runaway
O Free from secondary breakdown 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 inputimpedance,
low input capacitance, and fast switching speeds are desired.
Applications ‘
O Logic level interface — ideal for TTL and CMOS Package 0pt|on [ (Note 1)
[0 Solid state relays
[J Battery operated systems
[0 Photo voltaic drive
O Analog switches
O General purpose line driver
OO0 Telecom switches
Absolute Maximum Ratings
TO-243AA
Drain-to-Source Voltage BVpss (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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Note 1: See Package Outline section for discrete pinouts.




: TP25A
Thermal Characteristics
Package Ip (continuous)* lp (pulsed) Power Dissipation c Ba lpr* lorm
‘ @ T = 25°C °C/W °C/'W
TO-243AA -0.28A -1.5A 0.55Wt 227t — -0.28A -1.5A-

* Ip (continuous) is limited by max rated T,
Mounted on FR5 board, 25mm x 19mm x 1.57mm. Significant Pg, 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 TP2510 | -100 v Vgs =0, Ip=-2mA
Breakdown Voltage TP2506 60
Vasin) Gate Threshold Voltage -1.0 -2.4 v Vgs = Vpg, Ip=-1mA
AVagin Change in Vg4 with Temperature 50 | mVrC Vas = Vps, lp=-1mA
lass Gate Body Leakage -100 |  nA Vgs =+20V, Vpg=0
Ipss Zero Gate Voltage Drain Current -10 pA Vgs =0, Vpg = Max Rating
-1 mA Vas =0, Vpg = 0.8 Max Rating
Tp=125°C
loony ON-State Drain Current -0.4 -0.6 A Vgs = -5V, Vpg = -25V
-1.5 -25 Vgs =-10V, Vpg = -25V
Roson) Static Drain-to-Source 5 7 Q Vgs = -5V, Iy = -250mA
ON-State Resistance 3 35 Vas = 10V, I = -0.75A
ARpgion) Change in Rpg o) With Temperature 1.7 %l/°C Vgs =-10V, Ip = -0.75A
Grs Forward Transconductance 300 mso Vpg =-25V, Iy = -0.75A
Ciss Input Capacitance 125 Vs = 0, Vg = -25V
Coss Common Source Output Capacitance 70 pF f2 1 MHz
Chgss Reverse Transfer Capacitance 25
taon) Turn-ON Delay Time 10 Vop = -25V,
t, Rise Time 15
Tum-OFF Delay T 20 | 'o =104
urn- Delay Time
taoFr) y Re = 500
t; Fall Time 15
Vsp Diode Forward Voltage Drop -1.8 \Y Vas =0, Isp =-1.0A
t, Reverse Recovery Time 300 ns Vgs =0, lgp=-1.0A
Notes:

1. AllD.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

ov
10% '
INPUT
-0V 90%
t(ON) {(OFF)
td(ON) | Ir td(OFF),
Y
bb F90% 90%
OUTPUT
10% 10%
oV ——
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@ Supertexinc.

TP25C

Low Threshold

Preliminary

. P-Channel Enhancement-Mode
Vertical DMOS FETs

Ordering Information

BVpss/ Rpsiom Vasin) Inion) Order Number / Package
BVpgs (max) (max) (min) TO-243AA* DICE?
-160V 120 -2.4V -0.75A — TP2516ND
-200V 120 -2.4V -0.75A TP2520N8 TP2520ND
*  Same as SOT-89.
MIL visual screening available.
Features Low Threshold DMOS Technology
O Low threshold — -2.4V max. These low threshold enhancement-mode (normally-off) power
Hiah i . transistors utilize a vertical DMOS structure and Supertex's well-
O 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
O Fast switching speeds transistors and with the high input impedance and positive
9 sp temperature coefficient inherent in MOS devices. Characteristic
O Low on resistance of all MOS structures, these devices are free from thermal
O Free from secondary breakdown runaway and thermally induced secondary breakdown.
. Supertex Vertical DMOS Power FETs are ideally suited to a wide
0 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
. N desired. .
Applications
O Logic level interface — ideal for TTL and CMOS P k O t,
0 Solid state relays ac age p lons (Note 1)
[0 Battery operated systems
0 Photo voltaic drive
O Analog switches
O General purpose line driver
O Telecom switches
Absolute Maximum Ratings
in-to- ' TO-243AA
Drain-to-Source Voltage BVpss (SOT-89)
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.

Note 1: See Package Outline section for discrete pinouts.
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Thermal Characteristics

TP25C

Package Ip (continuous)* Ip (pulsed) Power Dissipation B . B4 Ipr* lprm
) 7 @T=25C °C/W °CW
TO-243AA -0.15A -0.75A 0.55wWt 227t — -0.15A -0.75A

* 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 unless otherwise specified) (Notes 1 and 2)
Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source TP2520 | -200 \ Vgs =0, Ip=-2mA

Breakdown Voltage TP2516 | -160
Vasin) Gate Threshold Voltage -1.0 -2.4 v Vgs = Vpg, lp=-1mA
AVasn) Change in Vg, with Temperature 4.5 | mvV/°C Vgs = Vpg Ip=-1mA
lass Gate Body Leakage -100 nA Vas =+20V, Vpg=0
Ipss Zero Gate Voltage Drain Current -10 HA Vgs = 0, Vpg = Max Rating
-1 mA Vas =0, Vpg = 0.8 Max Rating
Ta=125°C
Ibon ON-State Drain Current -0.25 A Vas =-4.5V, Vpg = -25V
-0.75 Vgs =-10V, Vpg = -25V
Rosion) Static Drain-to-Source 12 15 Q Vgs = -4.5V, I = -100mA
ON-State Resistance 12 Vs = 10V, Iy = -200mA
ARpg(on) Change in Rpg oy, With Temperature 1.7 %/°C Vgs =-10V, Ip = -200mA
Geg Forward Transconductance 100 mOU Vpg =-25V, Ip = -200mA
Ciss Input Capacitance 125 Vs =0, Vpg = -25V
Coss Common Source Output Capacitance 85 pF f=1MHz
Chrss Reverse Transter Capacitance 35
taon Turn-ON Delay Time 10 :
t, Rise Time 15 Vpp =-25V,
- ns Ip=-1.0A,
taoFF) Turn-OFF Delay Time 20 Rs = 500
t Fall Time 15
Vsp Diode Forward Voltage Drop -1.8 \ Vgs =0, lgp = -0.5A
t, Reverse Recovery Time 300 ns Vgs =0, Isp = -0.5A
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

ov '
10%
INPUT
10V N A%
t(ON) {(OFF)
td(ON) | tr td(OFF) U
v
oo F90% 90%}
OUTPUT
o 109
ov 10% 0%
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TP25D

@ Supertexinc.

Low Threshold

Preliminary

P-Channel Enhancement-Mode

" Vertical DMOS FETs

Ordering Information

BVpss / Roson) Vasan Ioon) Order Number / Package
BVpgs (max) (max) (min) TO-92 TO-243AA* DICEt
-350V 25Q -2.4V -0.4A TP2535N3 — : TP2535ND
-400V 25Q -2.4V -0.4A TP2540N3 TP2540N8 TP2540ND
Same as SOT-89.

MIL visual screening available.

Features Low Threshold DMOS Technology

O Low threshold — -2.4V max. These low threshold enhancement-mode (normally-off) power
High i . transistors utilize a vertical DMOS structure and Supertex's well-
U High input impedance proven silicon-gate manufacturing process. This combination
O Low input capacitance — 125 pF typical produces devices with the power handling capabilities of bipolar
. transistors and with the high input impedance and positive
O Fast switching speeds temperature coefficient inherent in MOS devices. Characteristic
[0 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 Verhcgl 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
O Logic level interface — ideal for TTL and CMOS P .
ackage Options Note 1
O Solid state relays g p (Note 1)
O Battery operated systems
O Photo voltaic drive
O Analog switches
O General purpose line driver
O Telecom switches
Absolute Maximum Ratings e
-24
Drain-to-Source Voltage ‘ BVpss (SOT-89)
Drain-to-Gate Voltage BVpas
Gate-to-Source Voltage ] +20V To-92
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

TP25D

Package I»D (continuous)* Ip (pulsed) Povgfr El:szlspoaélon , g'/‘\:lv . 9W lpg* lorm
TO-92 -0.3A -0.6A 1w 125 170 -03A -0.6A
TO-243AA -0.1A -0.4A 0.55Wt 227t — -0.1A -0.4A
Ip (continuous) is limited by max rated T
Mounted on FRS5 board, 25mm* 19mm x 1.57mm. Significant Pp increase'possible on ceramic substrate.

Electrical Characteristics 1@ 25°C unless otherwise specified) (Notes 1 and 2)
Symbol Parameter Min Typ Max Unit Conditions
BVpss Drain-to-Source TP2540 | -400 v Vgs=0,Ip=-2mA

Breakdown Voltage TP2535 | -350
Vasiin) Gate Threshold Voltage -1.0 24 \' Vgs = Vpss lp=-1mA
AVas(in Change in Vg, with Temperature 48 | mV/rC Vgs = Vps, Ip=-1mA
lass Gate Body Leakage -100 nA Vas =20V, Vpg=0
Ipss Zero Gate Voltage Drain Current -10 pA Vgs = 0, Vpg = Max Rating

-1 mA Vgs =0, Vpg = 0.8 Max Rating
Tp=125°C
Iniony ON-State Drain Current -200 | -300 mA Vgs = -4.5V, Vpg = -25V
-400 | -550 Vgs =-10V, Vpg = -25V

Ros(on) Static Drain-to-Source 20 30 Q Vgs = 4.5V, Ip = -100mA

ON-State Resistance 19 25 Vas =10V, Ip = -100mA
ARpgony | Change in Rpg (o) With Temperature 1075 | %/°C Vas =-10V, Iy = -100mA
Grg Forward Transconductance 100 mo Vps =-25V, Ip = -100mA
Ciss Input Capacitance 125
Coss Common Source Output Capacitance 70 pF :/fi =M0'_";/DS =25V
Crss Reverse Transfer Capacitance 25 B
taon) Turn-ON Delay Time 10
t, Rise Time 10 ns ::)'35 =1;)205n\1/A
taorr) Turn-OFF Delay Time 20 Rs = 50Q
4 Fall Time 10
Vsp Diode Forward Voltage Drop -1.8 \ Vas =0, Igp = -100mA
t Reverse Recovery Time 300 ns Vas =0, lgp = -100mA

Notes:

1. AllD.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

ov
0%
INPUT
-10v
Y{ON) YOFF)
1d(ON) | Ir td(OFF), 1
v
oo 90% 90%}
OUTPUT \
10%
ov

__________ a
\ A 90% ! PULSE |
GENERATOR

t10% o
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Typical Performance Curves
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Output Characteristics
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Pulsed Condition: 300 us; 20% Duty Cycle
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Pp (watts) Ip (amperes)

THERMAL RESISTANCE (normalized)

TP25D

Saturation Characteristics
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BVpgg Variation with Temperature
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