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N- and P-Channel 12-V (D-S) MOSFET

Features:

» Halogen-free According to IEC 61249-2-21
Definition

+ TrenchFET® Power MOSFETs

» Typical ESD Protection: N-Channel 1500 V
P-Channel 1000 V

+ 100 % Ry Tested
+ Compliant to RoHS Directive 2002/95/EC

Applications:

* Load Switch for Portable Devices
* DC/DC Converters

SIAS33EDJ

PowerPAK® SC-70-6 Dual

Marking Code

Part#code 1 L]
X

Ordering Information: SIA5S33EDJ-T1-GE3 (Lead (Pb)-free and Halogen-free)

PRODUCT SUMMARY
Vps (V) RDS(on) (€] Ip (A) Qg (Typ.)
0.034 atVgg=4.5V 4.52
0.040 at Vgg=2.5V 452
N-Channel 12 5.6 nC
0.050 at Vgg=1.8V | 452
0.070 at Vgg=1.5V 452
0.059atVgg=-45V | -452
0.08latVgg=-2.5V | -452
P-Channel -12 7.8nC
0.115atVgg=-1.8V | -452
0.215atVgg=-15V | -15

Dy Sz

Gy
Gz

S, D2

N-Channel MOSFET P-Channel MOSFET

ABSOLUTE MAXIMUM RATINGS T, = 25 °C, unless otherwise noted

;:I- Lot Traceability
and Date code

Parameter Symbol N-Channel P-Channel Unit
Drain-Source Voltage Vps 12 -12 v
Gate-Source Voltage Ves +8

Tc=25°C 4.52 -4.58

Tc=70°C 458 -4.52
Continuous Drain Current (T; = 150 °C) )

TA =25°C 4'53, b,c _ 4'53, b,c

Tpo=70°C 4.520¢ -3.7b¢ A
Pulsed Drain Current Iom 20 -15

Te=25°C 452 -4.52
Source Drain Current Diode Current Is

Ta=25°C 1.62¢ -1.6>¢

Tc=25°C 7.8 7.8

Tc=70°C 5 5
Maximum Power Dissipation Pp w

To=25°C 1.90:¢ 1.9b:¢

To=70°C 1.20¢ 1.2b¢
Operating Junction and Storage Temperature Range Ty Teg -55to 150 o
Soldering Recommendations (Peak Temperature)® ¢ 260
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THERMAL RESISTANCE RATINGS
N-Channel P-Channel
Parameter Symbol Typ. Max. | Typ. Max. Unit
Maximum Junction-to-Ambient? f t<5s Rina 52 65 52 65 o
Maximum Junction-to-Case (Drain) Steady State Rihic 12.5 16 12.5 16
SPECIFICATIONS T; = 25 °C, unless otherwise noted
Parameter | Symbol | Test Conditions | Min. | Typ. | Max. | Unit
Static
Vgs =0V, Ip =250 pA N-Ch 12
Drain-Source Breakdown Voltage Vps s D H \
Vgs =0V, Ip=-250 pA P-Ch | -12
- Ip =250 pA N-Ch 19
Vpg Temperature Coefficient VT
3 Ip = - 250 pA P-Ch -5.7 .
mV/°C
\ Temperature Coefficient SV / lp =250 pA N-Ch “27
es( 1 EMP o eswy Ip = - 250 pA P-Ch 17
? Vps = Vgs, Ip = 250 pA N-Ch | 0.4 1.0
Gate Threshold Voltage Vas(th) DS” "G D H \Y
Vps = Vgs, Ip = - 250 A P-Ch | -0.4 -1.0
Vps=0V,Vgg =% 45V N-ch 05
Gate-Body Leak | S P-ch 05
ate-Body Leakage
’ ’ = Vps=0V,Vgg=+ 8V N-ch £
psTmmres T P-Ch t5 A
Vps=12V,Vag=0V N-Ch r | M
_ Vps=-12V,Vgg=0V P-Ch -1
Zero Gate Voltage Drain Current Ibss
Vps=12V,Vgg=0V, T; =55 °C N-Ch 10
Vps=-12V,Vgg=0V,T;=55°C P-Ch -10
_ b Vps>5V,Vgg=4.5V N-Ch | 10
On-State Drain Current Ip(on) A
Vps<-5V,Vgg=-45V P-Ch | -10
Vgs=45V,Ip=46A N-Ch 0.028 | 0.034
Vgs=-45V,Ip=-36A P-Ch 0.048 | 0.059
Vgs=25V,Ip=4.2A N-Ch 0.032 | 0.040
_ , b Vgs=-25V,Ip=-3.1A P-Ch 0.066 | 0.081
Drain-Source On-State Resistance! Rps(on) -~
Vgs=18V,Ip=3.8A N-Ch 0.038 | 0.050
Vgs=-18V,Ip=-26A P-Ch 0.093 | 0.115
Vgs=15V,Ip= 1.5A N-Ch 0.045 | 0.070
Vgs=-15V,Ip=-05A P-Ch 0.120 | 0.215
b Vps=6V,Ip=4.6 A N-Ch 21
Forward Transconductance Ofs S
Vps=-6V,Ip=-3.6A P-Ch 11
. c N-Ch 420
Input Capacitance iss N-Channel p-Ch 5A5
Output Capacitance C Vos =0V Vos 20N = Mz N-ch 109 pF
0ss
P-Channel P-Ch 192
- - = N-Ch 62
Reverse Transfer Capacitance Crss Vbs =-6V,Vgs=0V.f=1MHz
P-Ch 175
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SPECIFICATIONS T; = 25 °C, unless otherwise noted

SIAS33EDJ

Parameter | Symbol | Test Conditions | Min. | Typ. [ Max. | Unit
Dynamic?
Vps=10V,Vgs=10V,Ip=5.9 A N-Ch 10 15
Vps=-10V,Vgs=-10V,I5=-47A | P-Ch 13 20
Total Gate Charge DS SR CE D
9 Q N-Ch 56 | 85
N-Channel P-Ch 7.8 12
Vps =10V, Vgg=4.5V,Ip=59A N-Ch 07 nC
Gate-Source Charge Qgs P 1'3
P-Channel N-Ch 5 és
Gate-Drain Charge Qua Vps=-10V,Vgg=-45V,Ip=-47A | ™ i
9 P-Ch 2.3
. N-Ch 0.7 35 7
Gate Resistance Ry f=1MHz -~
P-Ch 1.4 7 14
Notes:
a. Guaranteed by design, not subject to production testing.
b. Pulse test; pulse width <300 ps, duty cycle <2 %.
SPECIFICATIONS T; = 25 °C, unless otherwise noted
Parameter | Symbol | Test Conditions | Min. | Typ. [ Max. [ Unit
Dynamic?
Turn-On Delay Ti t N-Ch 10 15
urn-On Delay Time d(on) N-Channel P-Ch 15 25
Rise Ti . Vpp=6V,R =1.3.~ N-Ch 10 15
1se Time T Ip=4.8A,Veen=4.5V,Rg=1.~ | pch 15 25
N-Ch 20 30
Turn-Off Delay Time tyof) P-Channel h
Vop=-6V,R =1.6 ~ it 25 | 40
) ~ = = N-Ch 10 15
Fall Time t Ip=-3.7A,Vgen=-4.5V,Ry=1 ~
P-Ch 10 15 ns
. N-Ch 5 10
Turn-On Delay Time taeon) N-Channel p-Ch 5 10
Rise Time . Vpop=6V,R =1.3 .~ N-Ch 10 15
T |DE4.8A,VGEN:8V,Rg:l/\ P-Ch 10 15
. N-Ch 20 30
Turn-Off Delay Time ty(of) P-Channel
Vop=-6V,R =1.6 ~ P-Ch 25 | 40
: lp=-3.7A,Vgen=-8V,Ry=1 ~ | N-Ch 10 15
Fall Tim D » VGEN )
altime f ° p-Ch 0 | 15
Drain-Source Body Diode Characteristics
N-Ch 4.5
Continuous Source-Drain Diode Current Is Tc=25°C
P-Ch -4.5 A
Pulse Diode Forward Current? | N-Ch 20
sM P-Ch -15
; Ic=48A, Vgg=0V N-Ch 0.85 1.2
Body Diode Voltage \ =  —GS \%
Y X P lg=-3.7A Vag =0V P-Ch 087 | -12
N-Ch 10 20
B Di R R Ti
ody Diode Reverse Recovery Time ty p-Ch 25 50 ns
N-Channel N-Ch 5 10
Body Diode R R Ch = = = ° C
ody Diode Reverse Recovery Lharge Qv lp=4.4 A, di/dt=100 Alus, T,=25°C | p - 10 20 n
N-Ch 5.5
Reverse Recovery Fall Time t, P-Channel
le=-3.7A, dlidt=- 100 Als, T,=25°C | P-Ch 17 ns
N-Ch 45
Reverse R ry Rise Tim
everse Recovery Rise Time tp p-Ch 8

Notes:

a. Guaranteed by design, not subject to production testing.
b. Pulse test; pulse width < 300 ps, duty cycle <2 %.

Rer.A 03/2017

Kingwell Corp. 3/13




@
k KINGWELL TECHNOLOGY CORP., LTD. .
wineweL,  Nttp:/www . kingwell-tw.com.tw SiAS33EDJ

N-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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SIAS33EDJ

N-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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N-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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SIAS33EDJ

N-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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P-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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P-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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P-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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P-CHANNEL TYPICAL CHARACTERISTICS 25 °C, unless otherwise noted
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Notes:
1. All dimensions are in millimeters
2. Package outline exclusive of mold flash and metal burr
3. Package outline inclusive of plating
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il (an) M .
z DETAIL Z
SINGLE PAD DUAL PAD
DIM MILLIMETERS INCHES MILLIMETERS INCHES
Min Nom Max Min Nom Max Min Nom Max Min Nom Max
A 0.675 0.75 0.80 0.027 0.030 0.032 0.675 0.75 0.80 0.027 0.030 0.032
Al 0 - 0.05 0 - 0.002 0 - 0.05 0 - 0.002
b 0.23 0.30 0.38 0.009 0.012 0.015 0.23 0.30 0.38 0.009 0.012 0.015
C 0.15 0.20 0.25 0.006 0.008 0.010 0.15 0.20 0.25 0.006 0.008 0.010
D 1.98 2.05 2.15 0.078 0.081 0.085 1.98 2.05 2.15 0.078 0.081 0.085
D1 0.85 0.95 1.05 0.033 0.037 0.041 0.513 0.613 0.713 0.020 0.024 0.028
D2 0.135 0.235 0.335 0.005 0.009 0.013
E 1.98 2.05 2.15 0.078 0.081 0.085 1.98 2.05 2.15 0.078 0.081 0.085
El 1.40 1.50 1.60 0.055 0.059 0.063 0.85 0.95 1.05 0.033 0.037 0.041
E2 0.345 0.395 0.445 0.014 0.016 0.018
E3 0.425 0.475 0.525 0.017 0.019 0.021
e 0.65BSC 0.026 BSC 0.65BSC 0.026 BSC
K 0.275TYP 0.011TYP 0.275TYP 0.011TYP
K1 0.400 TYP 0.016 TYP 0.320 TYP 0.013TYP
K2 0.240 TYP 0.009 TYP 0.252 TYP 0.010 TYP
K3 0.225TYP 0.009 TYP
K4 0.355TYP 0.014TYP
L 0.175 0.275 0.375 0.007 0.011 0.015 0.175 0.275 0.375 0.007 0.011 0.015
T 0.05 0.10 0.15 0.002 0.004 0.006
ECN: C-07431 - Rev. C, 06-Aug-07
DWG: 5934
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RECOMMENDED PAD LAYOUT FOR PowerPAK® SC70-6L Dual

0.300 (0.012)

2.500 (0.098)

SIAS33EDJ

2.500

(0.098)

J

0.325 (0.013)

0.350 (0.014)

— 0.275 (0.011)
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