Transistors

RTQ040P02

DC-DC Converter (-20V, —4.0A)

RTQ040P02

®Features

1) Low on-resistance. (110mQ at 2.5V)

2) High power package.
3) High speed switching.
4) Low voltage drive. (2.5V)

®Applications
DC-DC converter

®Structure
Silicon P-channel
MOS FET

®Packaging specifications

Package Taping
Type Code TR

Basic ordering unit (pieces) 3000
RTQ040P02 O

®External dimensions (Unit : mm)

TSMT6
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Each lead has same dimensions

Abbreviated symbol : TZ

®Equivalent circuit
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Transistors

RTQ040P02

®Absolute maximum ratings (Ta=25°C)

Parameter Symbol Limits Unit
Drain-source voltage Vbss -20 Vv
Gate-source voltage Vass +12 Vv
Drain current Continuous Ip +4.0 A

Pulsed Iop +16 A o

Source current Continuous Is -1 A o
(Body diode) Pulsed Isp -16 A
Total power dissipation Po 1.25 \W 2
Channel temperature Tch 150 °C
Range of Storage temperature Tstg -55 to +150 °C
[ Pw<10ps, Duty cycle<1%
[2 Mounted on a ceramic board
®Electrical characteristics (Ta=25°C)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Gate-source leakage less - - +10 HA | Ves=%12V, Vps=0V
Drain-source breakdown voltage | Verypss| —20 - - \% Ib= =1mA, Ves=0V
Zero gate voltage drain current Ipss - - -1 WA | Vps= 20V, Ves=0V
Gate threshold voltage Veshy | —0.7 - -2.0 V | Vbs= =10V, b= -1mA

i ) - 35 50 | mQ |lo=-4A, Ves= -4.5V 0
rsgsité(t:aircaén—source on-state Ros (on) - 40 55 mQ | Ip= -4A, Ves= -4V =
- 60 85 | mQ |lp=-2.0A, Ves= -2.5V 0
Forward transfer admittance | |Yws| | 3.5 - - S | Vbs= -10V, Ip= -2.0A =
Input capacitance Ciss - 1350 - pF | Vbs= -10V
Output capacitance Coss - 210 - pF | Ves=0V
Reverse transfer capacitance | Crss - 150 - pF | f=1MHz
Turn-on delay time td (on) - 15 - ns |Ilo=-2.0A o
Rise time tr - | 35 | - [ ns |Voo=-15V o
- Ves= —-4.5V
Turn-off delay time td (off) - 60 - ns | R=7.50 o
Fall time tr - 30 - ns | Res=10Q 0
Total gate charge Qg - 12.2 - nC | Voo=-15V R.=3.75Q
Gate-source charge Qgs - 2.6 - nC | Ves=-4.5V Raes=10Q
Gate-drain charge Qgd - 3.4 - nC | Ip=-4.0A
[Pulsed
Body diode characteristics (source-drain characteristics)
Forward voltage l vsb | - | - [ -12] v [ls=-1A, Ves=0V
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RTQ040P02
Transistors

®Electrical characteristic curves

[N
=)
1S]
S

10

=
Q
S

= Vos= -10V ’g F Voe= 2.5 [Ta=25°C aE\ | Vos= 4.5V
- j Pulsed = FVes= —4.0vIXT— T T 11117 Pulsed il } Pulsed
—_ 5 [ Ves= 4.5V &
< 2 3
o o o
[ 1 - “
.. Jin)
= A I 8 ("u) <“_)J [} Ta=125°C
& I &z xz Ta=75°C
4 01 38 3 100k ra=o5ec
[i4 S| » 2 » L [~ Ta= 25°C
2 1 = n = [%]
3] i Zu Sk
z : :
goot Sw G
e i 2g er
T 29 £
= Z = Z
0.001 n0 10 »0 10
0608 1.0 1.2 1.4 16 1.8 2.0 2.2 2.4 26 2.8 0.01 0.1 1 10 0.1 1 10
GATE-SOURCE VOLTAGE : Ves (V) DRAIN CURRENT : —Ip (A) DRAIN CURRENT : —Ip (A)
Fig.1 Typical Transfer Characteristics Fig.2 Static Drain-Source On-State Fig.3 Static Drain-Source On-State
Resistance vs. Drain Current Resistance vs. Drain Current
1000 1000 ‘ 10 ‘
g Vos= -4V g {Vos=-2.5V z { Vas=0V
= Pulsed = { Pulsed b | Pulsed
& s T v
2 2 - |Tamiasc //
© o - Ta=125°C = Ta=75°C \/’/'/ /
% IR L |Tast5°C W lE=Ta=25°C f
w Ta=125°C w o =
(SN Ta=75°C 00 Ta=25°C g = Ta= 25°C HH
Tz a= xZ Ta= -25°C =) SV AV i
2 X 100 | Ta=25°C S 100 s} TN
O 0 [ Ta= -25°C (o z 1]
28 28 = z
g4 Ix — o 01 :
14 o w i
ok ok 4 I
o 0 w
Ebh =3 > T
22 22 Eé [
nO 10 nO 10 0.01
0.1 1 10 01 1 10 00 02 04 06 08 10 12 14 16
DRAIN CURRENT : —Ip (A) DRAIN CURRENT : -Ip (A) SOURCE-DRAIN VOLTAGE : ~Vsp (V)
Fig.4 Static Drain-Source On-State Fig.5 Static Drain-Source On-State Fig.6 Reverse Drain Current vs.
Resistance vs. Drain Current Resistance vs. Drain Current Source-Drain Voltage
10000 10000 8
Ta=25°C Ta=25°C = Ta=25°C
f=1MHz Vo= -15V 2 Vo= -15V
Ves=0V Ves= -4.5A 3 Io= -4A
[y 2 1000 A Re=10Q T 6 Re=10Q
= = Pulsed o Pulsed
o
- Rl g N ,% ®
6 10 bk =R I G 2 4 p
Z 0 g > d
= z N U /1
2 =] 5 tr - 1 g A
Q [ )
< s 10 td (on; o 2 7/
o \\ ™ ] ‘0 /
RN Ges, T WA
o >
&
100 — 1 0
0.01 0.1 1 10 100 0.01 0.1 1 10 0 2 4 6 8 10 12 14
DRAIN-SOURCE VOLTAGE : -Vps (V) DRAIN CURRENT : -Ip (A) TOTAL GATE CHARGE : Qg (nC)
Fig.7 Typical Capacitance Fig.8 Switching Characteristics Fig.9 Dynamic Input Characteristics
vs. Drain-Source Voltage
3/4



Transistors

RTQ040P02

®Measurement circuits
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Fig.12 Gate Charge Measurement Circuit
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Fig.11 Switching Waveforms
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Fig.13 Gate Charge Waveforms
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