RlliOhi Ds® RU30C30M

Complementary Advanced Power MOSFET

Features Pin Description

* N-Channel
30V/30A, 3
’ \
T/

Ros (on) =7-5mQ(Typ.) @ Ves=10V D1D2D2
Ros on) =10mQ(Typ.) @ Ves=4.5V D1

* P-Channel

-30V/-30A,

Rps (on)=13mQ (Typ.) @ Ves=-10V
Rps on) =22mQ (Typ.) @ Vgs=-4.5V

* Fast Switching Speed S G152 pin1
+ ESD Protected
* Low gate Charge
* Lead Free and Green Devices Available (RoHS Compliant) PDFN5060
Applications o 02
* Load Switch I I
Gl - G2 -
= =
[n] S] =] 52

Complementary MOSFET

Absolute Maximum Ratings

Symbol Parameter N-Channel | P-Channel| Unit
Common Ratings (T,=25°C Unless Otherwise Noted)
Vpss Drain-Source Voltage 30 -30
Vgss Gate-Source Voltage 120 20 Y
T, Maximum Junction Temperature 150 150 °C
Tsta Storage Temperature Range -55 10 150 | -55 to 150 °C
Is Diode Continuous Forward Current Tp=25°C 20 -20 A
Mounted on Large Heat Sink
|DP® 300ps Pulse Drain Current Tested Ta=25°C 120 -120 A
TA=25°C 30 -30
|D@ Continuous Drain Current(Vgs=£10V) A
T,=100°C 19 -19
TA=25°C 42 36
Pp Maximum Power Dissipation W
T,=100°C 17 14
Rosc Thermal Resistance-Junction to Case 3 3.5 °C/W
ReJA® Thermal Resistance-Junction to Ambient 50 50 °C/IW
Drain-Source Avalanche Ratings
EAS@ Avalanche Energy, Single Pulsed 42 42 mJ

Shenzhen City Ruichips Semiconductor Co., Ltd
Rev. A- JAN., 2017 1 www.ruichips.com




RU30C30M

Electrical Characteristics (T,=25°C Unless Otherwise Noted)

RU30C30M
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
Static Characteristics
VGS=OV, |DS=25O|JA N 30
BVpss |Drain-Source Breakdown Voltage \%
Vgs=0V, Ips=-250uA P | -30
VDS=3OV, VGS=0V 1
N
T,=125°C 30
Ipss Zero Gate Voltage Drain Current MA
VDS='30V! VGS=OV -1
P
T,=125°C -30
VDS=VG31 IDS=250|JA N 1 25
Ves@ny |Gate Threshold Voltage \
VDS:VGS’ IDS:'250|JA P -1 -2.5
Vgs=20V, Vpg=0V N +1
lass Gate Leakage Current MA
VGS=i20V1 VDS=OV P +10
VGS=1 OV, IDS=20A N 75 10
® VGS:'1OV, IDS:'ZOA P 13 18
Ros(on) Drain-Source On-state Resistance mQ
Vgs=4.5V, Ipg=16A N 10 15
VGS=-4.5V, IDS=_1 6A P 22 28
Diode Characteristics
ISD=20A1 VGS=OV N 1.2
Vso© Diode Forward Voltage \%
lSD='20A! VGS=0V P -1.3
N-Channel N 24
ter Reverse Recovery Time Isp=20A, dlgp/dt=100A/us ns
P 45
P-Channel N 16
Qr Reverse Recovery Charge lsp=-20A, dlsp/dt=100A/us nC
P 26
Dynamic Characteristics@
N 1.2
Rs Gate Resistance Vgs=0V,Vps=0V,F=1MHz Q
P 1.8
c Inout C " N-Channel N 780
iss nput Capacitance Vgs=0V.Vps=15V, S 1560
Frequency=1.0MHz
c _ N 190
0sS Output Capacitance P-Channel S e pF
VGSZOV,VDS:'1 5V,
- N 70
Crss Reverse Transfer Capacitance Frequency=1.0MHz
P 135
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RU30C30M

Electrical Characteristics (T,=25°C Unless Otherwise Noted)

RU30C30M
Symbol Parameter Test Condition Unit
Min. | Typ. | Max.
Dynamic Characteristics@
N 6
taony Turn-on Delay Time
N-Channel P 27
Vpp=15V, Ips=20A, N s
t, Turn-on Rise Time Veen=10V, Rg=4.7Q
P 32
P-Channel N 20 ns
tyorry | Turn-off Delay Time Vpp=-15V, Ips=-20A,
Veen= -10V, Rg=4.7Q P 37
N 4
te Turn-off Fall Time
P 14
Gate Charge Characteristics©
N-Channel N 18
Qg Total Gate Charge VDS=24V1 VGS:10Vv P 42
'DS:20A
aQ N 6
gs Gate-Source Charge P-Channel 5 5 nC
VDS:-24V1 VGS: '1OV,
=. N 5
Qqq Gate-Drain Charge lps=-20A
P 13
Notes: (D Pulse width limited by safe operating area

®) Calculated continuous current based on maximum allowable junction temperature.
® When mounted on 1 inch square copper board, t< 10sec.

@ Limited by TJmax, IAS =13A, VDD =24V, RG = 50Q , Starting TJ = 25° C.

® Pulse test ; Pulse width300s, duty cycle2%.

® Guaranteed by design, not subject to production testing

Shenzhen City Ruichips Semiconductor Co., Ltd
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RU30C30M

Ordering and Marking Information

Device Marking Package | Packaging | Quantity |Reel Size| Tape width
RU30C30M RU30C30M PDFN5060 Tape&Reel 5000 13” 12mm
Shenzhen City Ruichips Semiconductor Co., Ltd
4 www.ruichips.com
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RU30C30M

Typical Characteristics(N-Channel)

Power Dissipation

Drain Current

50 35
30
~— 40 —_
= \ Lo ~
: - T~
c
g 30 \\ qt,zo \\
& 5 \
; N\ Qs
o '®
o \
10 .
N as
VGS=10V \
0 0 -
0 25 50 75 100 125 150 25 50 75 100 125 150
T; - Junction Temperature (° C) T; - Junction Temperature (° C)
] Drain Current
Safe Operation Area g -
- E, Ids=20A
) 5
= o
z 100 £ g
- g = Tous £ 20 \
= 2 i 1 VHS v
g 10 o L 100us »
= LA e ms @ 15 \
o v 1 10mS 1
p 1 £ 0
= P
n 5 s
-0 a
14
0
0.01 0.1 1 10 0 1 2 3 4 5 6 7 8 9 10
Vps - Drain-Source Voltage (V) Vgs - Gate-Source Voltage (V)
Thermal Transient Impedance
< 1000 E========= E========= P+
% Duty=0.5, 0.2, 0.1, 0.05, 0.02, 0.01, Single Pulse
o
@ 100
c
S L
()
g 10
£
T T 1T
b 1 ==8tl Single Pulse
|_
< > Rguc=3°C/W
2 o1 I R
N 0.0001 0.001 0.01 0.1 1 10

Square Wave Pulse Duration (sec)
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RU30C30M

Typical Characteristics(N-Channel)

Output Characteristics Drain-Source On Resistance
100 , 30
| /
10V 8V —_
< % v % 25
5 / / = 3
) O 20
S 60 / — 5
3/
2 15
c 3V ® 45V
o c 10 [
' o
-2 20 2V -
3
2 10V
0 & O
0 2 4 6 8 10 0 10 20 30 40 50
Vps - Drain-Source Voltage (V) Ip - Drain Current (A)
, Drain-Source On Resistance Source-Drain Diode Forward
5 100
Vgs=10V
lps=20A
O DS
o —_
Q20 / < ///
g T E 10 /
D 15 — o — 1,=150°c F—F
& — 5 — 4
5 1o — © i
s | 8 1 f T,=25°C
N o
= 0.5 (/2]
£ T,=25°C '
3 | Rds(lon)=7|.5m(2I - 0.1
Z00 02 04 06 08 1 12 14
50 25 0 25. 50 75 100 12i 150 175 Vg, - Source-Drain Voltage (V)
T, - Junction Temperature (° C)
Capacitance Gate Charge
1200 T T T 11 S 10 | 7
™ \ Frequency=1.0MHz o 9 |VDS=24v
S 1000 <) IDS=20A /
rY \ S 8 /
2 800 ™~ S
% Ciss S 6 /
S 600 5 /
o o 5
S ? /
T 400 2 4
o c S 3 _//
200 osS ' 7
\\ @ 2
0 Crss > 1 /
1 10 100 0
Vps - Drain-Source Voltage (V) 0 5 10 15 20

Qg - Gate Charge (nC)
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RU30C30M

Typical Characteristics(P-Channel)

Power Dissipation Drain Current
40 35
35 \ 30
3 30 N < S~
[ \ ‘E \
@ 25 ) \
c;> \\ £20 S
o 20 5 \
' \ O s
Q15 c N
o b ©
\ £ 10 \
10 AN a \
5 N 05
VGS=-10V \
0 0 :
0 25 50 75 100 125 150 25 50 75 100 125 150
T, - Junction Temperature (° C) T, - Junction Temperature (° C)

Drain Current

Safe Operation Area g -
= E Ids=-20A
[ © @ 40
2 o
T "RE S
= - 8 2 5
o E 2 o \
s S o \
20
c N
(=
£ S S~—
-0 a
' 12
0
0.01 0.1 1 10 0 1 2 3 4 5 6 7 8 9 10
-Vps - Drain-Source Voltage (V) -Vgs - Gate-Source Voltage (V)
Thermal Transient Impedance
< 1000 E========= E========= P+
% Duty=0.5, 0.2, 0.1, 0.05, 0.02, 0.01, Single Pulse
o
@ 100
c
S L
o
e 10
£
- IR
E 1 - ——zgz Single Pulse
|_
& - Rg,c=3.5°C/W
"2_' 0.1 111 | L 1 11111
N 0.0001 0.001 0.01 0.1 1 10

Square Wave Pulse Duration (sec)
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RU30C30M

Typical Characteristics(P-Channel)

100

80

60

40
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Normalized On Resistance

C - Capacitance (pF)

Output Characteristics

’ |
/ /1 0V,-8V,-7V

[l =

U,/ | .

/A
VA
0 1 2 3 4 5
-Vps - Drain-Source Voltage (V)
Drain-Source On Resistance
Vgg=-10V
lps=-7A
//
//
"]
//
T,=25°C
| Rdsﬁon)=1|3m()I
50 -25 0 25 50 75 100 125 150 175
T, - Junction Temperature (° C)
Capacitance
3000 T T T 17
Frequency=1.0MHz
2500 d y‘ ‘
2000 \ Ciss
\\
1500
1000 Coss
500 &N
Crss|
0
1 10 100

-Vps - Drain-Source Voltage (V)

Rps(on) - On Resistance (mQ)

-Vgg - Gate-Source Voltage (V)

-ls - Source Current (A)

50

40
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-
o
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Drain-Source On Resistance

-4.5V

-10V

20

30

40 50

-l - Drain Current (A)

Source-Drain Diode Forward

100
10 :/ ',/
—F
A V 4
[ T1,=150°C/
1 J / T,=25°C
J
|
0.1 ’
0.2 0.4 0.6 0.8 1 1.2 14
-Vgp - Source-Drain Voltage (V)
Gate Charge
[
| VDS=-24V /
IDS=-20A /
/
//
/
/ g
0 10 20 30 40 50

Qg - Gate Charge (nC)
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£ ' RU30C30M
Avalanche Test Circuit and Waveforms
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NOTE:

1: ALL UNITS ARE IN MILLIMETER.
2: EJECTOR PIN MARK POSITION MAY VARY FROM DIFFERENT MOLD.
3: ALL DIMENSIONS REFER TO JEDEC.DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

i) — LIS VT il il
MIN NO JAX MIN NOM JAX MIN NOM JAX N NOM JAX
A 0.90 | 100 | L10 ]0.085 |0.039 | 0.043 El ] 570 | 5.75 | 580 ]0.224 {0.226 | 0.228
b 0.5 ] 0.41 | 0.51 ]0.013 | 0.016 | 0.020 E2 ] 3.38 | 3.58 | 3.78 1 0.133 [ 0.141 | 0.149
C 0.20 1 0.25 { 0.30 ] 0.008 |0.010 | 0.012 e 1. 2TBC 0. 05BSC
DI | 480 [ 490 | 500 [0.189 | 0.193 |0.197 i 0.41 1 0.51 [ 0.61 [0.016 | 0.020 [ 0.024
D2 ] 3.61 [ 3.81 ] 3.96 [0.142 | 0.150 | 0.156 L 0.5 1 0.61 [ 0.71 [0.020 |0.024 {0.028
LI 1006 {013 ] 020 10.002 {0.005 |0.008
E 5,90 1 6.00 | 6.10 ] 0.232 | 0.236 | 0.240 0 0° X 12° X 10° 12°
K 1. 10 X x| 0.04 % X N 0.50 X x| 0.020 X X
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