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Final datasheet

MOSFET

OptiMOS™ 3 Power-Transistors, 30 V

Features

» Complementary N- and P-channel
* Very low on-resistance Ry,

* Superior thermal resistance
100% avalanche tested

* Pb-free lead plating; RoHS compliant
+ Halogen-free according to IEC61249-2-21

Product validation

Qualified according to JEDEC Standard

Infineon

PG-DSO-8

Table 1 Key Performance Parameters ey "
Parameter Value Unit S | L S
VDS (n-channel) 30 Vv menaedydose
RDS(on),max(n-channel) 22 mQ
/D (n-channel) 8.4
VDS (p-channel) -30 P b
RDS(on),max (p-channel) 28 mQ
/D (p-channel) -8.1 A g
RoHS
Type/Ordering Code Package Marking Related Links
ISA220280C03LMDS PG-DSO-8 2228C03L -
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1 Maximum ratings

at T,=25 °C, unless otherwise specified

Table 2 Maximum ratings (n-channel)
Values ) »
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ. |Max.
8.4 V=10V, T=25°C
, : 1) | 53 |, Ves=10V, T=100 °C
Continuous drain current D - - 50 V. =4.5V, T,=100 °C
_ 9o —a0 © 2
6.3 V=10V, T,=25 °C,R,,,,=90 °C/W 2
Pulsed drain current 3) Io putse - - 34 |A T,=25°C
Avalanche energy, single pulse 4) Epxs - - 13.2 |mJ [,=8.4 A, Res=25Q
Gate source voltage Vs -20 |- 20 |V -
e 2.5 T=25°C
Power dissipation Piot - - w 2)
1.4 T,=25 °C, Ry ,,=90 °C/W
Operating and storage temperature |T;, T, -55 |- 150 |°C -

1)

Rating refers to the product only with datasheet specified absolute maximum values, maintaining case temperature as

specified. For other case temperatures please refer to Diagram 2 for n-channel and the Diagram 17 for p-channel. De-rating will be
required based on the actual environmental conditions.

2)

is vertical in still air. One transistor active.
3)

4)

See Diagrams 3 and 18 for more detailed information

See Diagrams 13 and 28 for more detailed information

Device on 40 mm x 40 mm x 1.5 mm epoxy PCB FR4 with 6 cm? (one layer, 70 um thick) copper area for drain connection. PCB

Table 3 Maximum ratings (p-channel)
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ. [ Max.
8.1 Ves=-10V, T.=25°C
_ ‘ 5) / 51 Vs=-10V, T;=100 °C
Continuous drain current D - - 45 Ve=-4.5V, T.=100 °C
-6.1 V=10V, T,=25 °C,R, ,,=90 °C/W ©
Pulsed drain current ) Io putse - - -32 |A T,=25°C
Avalanche energy, single pulse ® Exs - - 13.2 |mJ I7=-8.1 A, Rss=25 Q)
Gate source voltage Vs -20 |- 20 |V -
o 2.5 T=25°C
Power dissipation Piot - - W 6)
1.4 T,=25°C, Ry,;,=90 °C/W
Operating and storage temperature |T,, T, -55 |- 150 [°C -

5)

Rating refers to the product only with datasheet specified absolute maximum values, maintaining case temperature as

specified. For other case temperatures please refer to Diagram 2 for n-channel and the Diagram 17 for p-channel. De-rating will be

required based on the actual environmental conditions.

6)
is vertical in still air. One transistor active.

Datasheet
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7)

See Diagrams 3 and 18 for more detailed information

8) See Diagrams 13 and 28 for more detailed information

Datasheet Revision 2.0
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2 Thermal characteristics

Table 4 Thermal characteristics

Infineon

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note/ Test Condition

Thermal resistance, junction - solder
point

RthJC

50

°C/W

Thermal resistance, junction -
ambient,
minimal footprint, steady state

RthJA

150

°C/W

Thermal resistance, junction -
ambient,

6 cm? cooling area, steady state %)

RthJA

90

°C/W

9)

is vertical in still air. One transistor active.

Datasheet
https://www.infineon.com
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3 Electrical characteristics

at 7725 °C, unless otherwise specified

Table 5 Static characteristics (n-channel)
Values ) .
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ. |Max.
Drain-source breakdown voltage Vigrypss 30 |- - v Vss=0V, [,=1 mA
Gate threshold voltage Vesith) 11 |- 2.7 |V Vos=Vss, 1,=1000 pA
_ 0.1 |1 V,c=30V, V=0V, T:=25°C
Zero gate voltage drain current Ipss - HA ! .
10 [100 Vos=30V, V=0V, T=125°C
Gate-source leakage current lsss - 10 |100 |nA V=20V, V=0V
_ _ 17 |22 V=10V, [,=8.4 A
Drain-source on-state resistance Ros(on) - mQ
20 |25 V=45V, [,=T A
Gate resistance R - 1.5 |- Q -
Transconductance 1 & 10 (20 |- |Vos|=2|lp| Ros(onmas 15784 A
10} pefined by design. Not subject to production test.
Table 6  Static characteristics (p-channel)
Values ) .
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ. |Max.
Drain-source breakdown voltage Vigr)pss -30 |- - V=0V, [;=-1 mA
Gate threshold voltage Vesith) -1.1 |- 2.7 |V Vos=Vss, Ip=-1000 pA
_ 0.1 |-1 V,s=-30V, V<=0V, T=25°C
Zero gate voltage drain current Ioss - HA ! .
-10 |-100 Vos=-30V, V=0V, T=125°C
Gate-source leakage current lsss - -10 (-100 [nA Vss=-20V, V=0V
_ _ 24 |28 V=10V, [,=-8.1A
Drain-source on-state resistance Ros(on) - mQ
32 |37 Vo=-4.5V, [,=-TA
Gate resistance R - 85 |- Q -
Transconductance ™) 8 85 |17 |- |Vos[22] | Ros(onman 5=-8-1 A
1) Defined by design. Not subject to production test.
Table 7 Dynamic characteristics (n-channel)
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ. [Max.
Input capacitance 12 s - |620 |810 |pF Ves=0V, V=15V, =1 MHz
Output capacitance 12! Cowe - 210 [270 |pF V=0V, V,c=15V, =1 MHz
Reverse transfer capacitance 1? rss - (18 |32 |pF Vss=0V, Vps=15V, =1 MHz
. V,,=15V, V.=4.5V, [,=8.4 A,
Turn-on delay time tsion) - 162 |- |ns - 65 P
R exi=1.6 Q
Datasheet Revision 2.0
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Table 7 Dynamic characteristics (n-channel)

Values ) »
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ. |Max.

V,,=15V, V.=4.5V, [,=8.4 A,
Rise time t - 134 |- |ns - 65 P

Rs =16 Q

, V,,=15V, V..=4.5V, [,=8.4 A,

Turn-off delay time ot - |58 |- |ns ob 68 P

Rs =16 Q

V,,=15V, V.=4.5V, [,=8.4 A,
Fall time t, - 134 |- |ns - 65 P

Rs =16 Q
Gate to source charge Qs - 19 |- nC Vop=15V, [,=8.4A, V., ;=0t0 4.5V
Gate charge at threshold Qi) - 1.0 |- nC Vop=15V, [,=8.4 A, Vs=0t0 4.5V
Gate to drain charge Qg - 1.0 |- nC Vop=15V, [,=8.4 A, V=0 to 4.5V
Switching charge Qu - 19 |- nC Vop=15V, [,=8.4 A, V,s=0to 4.5V
Gate charge total 12) Q, - 42 16.3 |nC V=15V, I,=8.4 A, V. ;=0to 4.5V
Gate plateau voltage Vilateau - 3.0 |- v Vop=15V, I,=8.4 A, V;s=0to 4.5V
Gate charge total 12) Q, - |89 [13.4|nC V=15V, [,=8.4 A, V=010 10V
Output charge Q.. - 48 |- nC Vps=15V, V=0V
12) pefined by design. Not subject to production test.
Table 8 Dynamic characteristics (p-channel)

Values . »
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ. [ Max.

Input capacitance 13) C., - |1100 [1400 |pF V=0V, Vye=-15V, =1 MHz
Output capacitance 13) Coss - 490 |640 |pF V=0V, Vps=-15V, =1 MHz
Reverse transfer capacitance 13) Ce - 36 |63 |pF V=0V, Vps=-15V, =1 MHz

Vpp=-15V, Vc=-4.5V, [,=-8.1 A,
Turn-on delay time tyion) - |12 |- ns ob 6 P

R exi=1.6 Q

Vpp=-15V, V;c=-4.5V, [,=-8.1 A,
Rise time t - |81 |- ns bb 6 P

Rse=1.6Q

Vpp=-15V, Vc=-4.5V, [,=-8.1 A,
Turn-off delay time tyof - |15 |- ns ob o P

Rse=1.6Q

Vop=-15V, V.=-4.5V, [;=-8.1 A,
Fall time t; - 9.0 |- ns ob 68 °

Rs =16 Q
Gate to source charge Qps - -3.3 |- nC Vpp=-15V, [,=-8.1A, V,;=0to-4.5V
Gate charge at threshold Qgitn) - -1.8 |- nC Vop=-15V, [,=-8.1 A, V;;=0to-4.5V
Gate to drain charge Qg - -1.8 |- nC Vop=-15V, [,=-8.1 A, V;=0to-4.5V
Switching charge Q. - -34 |- nC Vop=-15V, [,=-8.1A, V,;=0to-4.5V
Gate charge total 13 Q, - |-7.2 |-10.8|nC Vyp=-15V, I,=-8.1 A, V=0 to -4.5V

Datasheet Revision 2.0
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Table 8 Dynamic characteristics (p-channel)
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ. [ Max.
Gate plateau voltage Vitateau - -3 - v Vop=-15V, [,=-8.1 A, V;;=0to-4.5V
Gate charge total 13 Q, - |-14.8]-22.2|nC Viyp=-15V, [,=-8.1 A, V=0 to -10 V
Output charge Qs - -10.4 |- nC Vos=-15V, V=0V
13) Defined by design. Not subject to production test.
Table 9 Reverse diode (n-channel)
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ. [Max.
Diode continuous forward current |/ - - 31 |A T,=25°C
Diode pulse current Is putse - - 34 T,=25°C
Diode forward voltage Voo - 0.88 |1.0 |V Ves=0V, [=8.4 A, T=25°C
Reverse recovery time t, - 12 |- ns V=15V, [=8.4 A, di/dt=100 A/ps
Reverse recovery charge Q, - 39 |- nC V=15V, [.=8.4 A, di./dt=100 A/us
Table 10 Reverse diode (p-channel)
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ. |Max.
Diode continuous forward current |/ - - -:3.3 |A T,=25°C
Diode pulse current Is pulse - - -32 T,=25°C
Diode forward voltage Voo - -0.90 |-1 Ves=0V, [=-8.1A, T=25°C
Reverse recovery time t, - 17 |- ns Ve=-15V, I;=-8.1 A, di;/dt=-100 A/ps
Reverse recovery charge Q. - 6.2 |- nC Ve=-15V, [;=-8.1 A, di;/dt=-100 A/us

Datasheet
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4 Electrical characteristics diagrams

Diagram 1: Power dissipation (n-channel) Diagram 2: Drain current (n-channel)
2.8 10
9
2.4
8
2.0 7
=16 0
2 g
- =5
2 <L
Q 1.2
4
0.8 3
2
0.4
1
0.0 0
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
Tc [°C] Tc [°C]
Po=f(Tc) I=f(T¢); Vo210V
) . Diagram 4: Max. transient thermal impedance (n-
Diagram 3: Safe operating area (n-channel)
channel)
102 103
1us single pulse
10!
\ 10 s 107
0
10 100 ps
— 101
Z S
s. 10—1 1 ms d
o 9
= £
N 100
1072 10 ms
101
1073
DC
1074 1072
107! 10° 10! 102 10 10> 10* 1073 1072 107! 10° 10t
Vps [V] t, [s]
Ih=f(Vps); Tc=25 °C; D=0; parameter: t, Zys=f(t,); parameter: D=t,/T
Datasheet Revision 2.0
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Diagram 5: Typ. output characteristics (n-channel)

Diagram 6: Typ. drain-source on resistance (n-channel)
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/
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Vps [V]

35V
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3.0
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45 3V

35V

e

4
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4V
SVa
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12

Ih=f(Vos), T=25 °C; parameter: Vs

Roson=f(l), T;=25 °C; parameter: Vg

Diagram 7: Typ. transfer characteristics (n-channel)

Diagram 8: Typ. drain-source on resistance (n-channel)

35 50
30
40 1
25
c
— 20 £
g ~ 30
o g
15 a 150 Come
[
10
20
25 °C 25 oC
5
150 °C
0 10
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 0 2 4 6 8 10 12 14 16
VGS [V] VGS [V]
Io=f(Vss), | Vos|>2| | Ros(onymaxs Parameter: T, Rosion=f(Ves), [7=8.4A; parameter: T,
Datasheet Revision 2.0
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Diagram 9: Normalized drain-source on resistance (n-
channel)

Diagram 10: Typ. gate threshold voltage (n-channel)

1.8

1.6

1.4

1.2

1.0
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0.8

0.6

-75 =50 -25 O 25 50 75
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2.0

Vas(th) [V]
-
o

=
o

1.4

1.2

-75 =50 -25 O 25 50
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75 100 125 150 175

Rosion=f(T)), r=8.4 A, V=10V

VGS(thzf( TJ); VGS: VD51 ID=1000 HA

Diagram 11: Typ. capacitances (n-channel)

Diagram 12: Forward characteristics of reverse diode (n-

ch.)
104 102
—_— 25 °C
— - 150 °C
103
—_— Ciss
\ 101
lrnd Coss —
S 107 <
o -
10°
10!
Crss
10° 1071
0 5 10 15 20 25 30 0.0 0.2 0.4 0.6 0.8 1.0 1.2
VDS [V] VSD [v]
C=f(Vps); Ves=0V; F£1 MHz Ie=f(Vsp); parameter: T,
Datasheet Revision 2.0
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Diagram 14: Typ. gate charge (n-channel)

10

— 6V
15 V
——- 24V

9

Vs [V]

0 2 4 6 8 10
Qgate [NC]

Diagram 13: Avalanche characteristics (n-channel)
10?
25 °C
100 °C
<
= 100
3
125 °C
107!
10° 10! 102 10
tav [Ks]
Ls=f(ty); Res=25 Q; parameter: T, start

Ves=f(Qgate) 1=8.4 A pulsed, T=25 °C; parameter: Vp

Diagram 15: Drain-source breakdown voltage (n-

Diagram 16: Power dissipation (p-channel)

channel)
33 2.8
2.4
32
2.0
S 31
2 = 16
~ 3
& =]
8 g
3 Q 1.2
S 30
0.8
29
0.4
28 0.0
-75 -50 -25 0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
T; [°C] Tc [°C]
VBR(DSS):f(-,]'); [r=1 mA Piot=f(Tc)
Datasheet Revision 2.0
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Diagram 17: Drain current (p-channel) Diagram 18: Safe operating area (p-channel)
10 102
1 us
9 <
8 10! 10 ps
7
100 ps
6 100
< <
[=] 5 =]
T T 1 ms
4 101
3
2 10-2 10 ms
1
DC
0 1073
0 25 50 75 100 125 150 175 107! 10° 10! 102
Tc [°C] —Vps [V]
IL=f(T¢); | Ves|210 V I=f(Vps); Ta=25 °C; D=0; parameter: t,
Diagram 19: Max. transient thermal impedance (p- ) ..
& P (p Diagram 20: Typ. output characteristics (p-channel)
channel)
103 35
. /
single pulse / _
1 v/ Sy -asv
30 —av—
102
25
— 101
S — 20
¥ S
g T“ 35V
N 100 15
10
107 —3v—
5
1072 0
10 10> 10* 1073 1072 107! 100 10! 0.0 0.5 1.0 1.5 2.0 2.5 3.0
t, [s] —Vps [V]
Zy,s=f(t,); parameter: D=t,/T I=f(Vos), T=25 °C; parameter: V;s
Datasheet Revision 2.0
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Diagram 21: Typ. drain-source on resistance (p-channel)
80
l
-3V
70
-35V
60
% 50
5
-4
-45V
30 -5V
-10V
20
10
0 4 8 12 16 20
—Ip [A]
Roson=f(l), T;=25 °C; parameter: Vg

Diagram 22: Typ. transfer characteristics (p-channel)
35
30
25
- 20
<
2
I 15
10
5
150 °C 25°C
0 ——el
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
—Vgs [V]
Iy=f(Vis), | Vos|>2| Io| Rosonymaxs Parameter: T,

Diagram 23: Typ. drain-source on resistance (p-channel)

Diagram 24: Normalized drain-source on resistance

70 1.4
60
%)
o 1.2
a
50 o
E L o
s
E I
= 40 ® 10
5 £
o )
« s0°ce | £
30 -
s
25 °C g 08
\ [+ 4
20
10 0.6
0 2 4 6 8 10 12 14 16 -75 =50 -25 O 25 50 75 100 125 150 175
-Vgs [V] T; [°C]
Rosion=f(Ves), h=-8.1 A; parameter: T, Rosion=f(T)), h=-8.1L A, Vgs=-10V
Datasheet Revision 2.0
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Diagram 25: Typ. gate threshold voltage (p-channel)

Diagram 26: Typ. capacitances (p-channel)
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VGS(th:f( TJ): Vs=Vps, 15=-1000 pA

C=f(Vps); Ves=0V; F£1 MHz

Diagram 27: Forward characteristics of reverse diode (p-
ch.)

Diagram 28: Avalanche characteristics (p-channel)

102 10!
— 25°C !
— - 150 °C 25°C
10!
T <
: > 10° 100 °C
I T \
10°
125 °C
1071 1071
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 10° 10t 102 103
—Vsp [V] tav [us]
I=f(Vsp); parameter: T, Ins=f(tay); Res=25 Q; parameter: T, g,
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Diagram 29: Typ. gate charge (p-channel)

Diagram 30: Drain-source breakdown voltage (p-
channel)
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Vos=f(Qgate), b=-8.1 A pulsed, T;=25 °C; parameter: Vp,
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Gate charge waveforms
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5 Package Outlines
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=
O \ <C
1
o
N Y E— Iy
(&)
- - - - = \ )
1 L <
le] =
b
PIN 1 MARKING A
STANDOFF
PACKAGE - GROUP
NUMBER PG-DS0-8-U02
MILLIMETERS
DIMENSIONS MIN. MAX.
A 0.18 0.25
A1 1.35 1.75
b 0.38 0.51
c 0.254
D 4.80 5.00
E 5.80 6.20
E1 3.80 4.00
e 1.27
L 0.48 0.91
(o] 4°
N 8

NOTE:
DIMENSIONS DO NOT INCLUDE MOLD FLASH, PROTRUSIGN OR GATE BURRS

Figure 1 Outline PG-DS0-8, dimensions in mm
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applicable legal requirements, norms and standards concerning customer’s products and any use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s technical
departments to evaluate the suitability of the product for the intended application and the completeness of the product information given in this
document with respect to such application.

Information
For further information on technology, delivery terms and conditions and prices please contact your nearest Infineon Technologies Office (www.
infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question, please contact the
nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or automotive, aviation
and aerospace applications or systems only with the express written approval of Infineon Technologies, if a failure of such components can
reasonably be expected to cause the failure of that life-support, automotive, aviation and aerospace device or system or to affect the safety or
effectiveness of that device or system. Life support devices or systems are intended to be implanted in the human body or to support and/or
maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may be
endangered.
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