(‘\ Alfa-MOS AFC5604
60V N & P Pair

TEChnOlOgy Enhancement Mode MOSFET
General Description Features
AFC5604, N & P Pair enhancement mode N-Channel
MOSFET, uses Advanced Trench Technology ®  40V/15A Roson= 20mO@Ves=10V

to provide excellent RDS(ON), low gate charge.
These devices are particularly suited for low
voltage power management, and low in-line
power loss are needed in commercial industrial
surface mount applications.

) 40V/12A,Rosion= 30mQ@Vaes=4.5V
P-Channel

(] -40V/-15A,Rosion= 38mQ@Vas= -10V
® -40V/-12A,Rbsion= 54mQ@Vas= -4.5V

Pin Description ( TO-252-4L )
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Application

° DC/DC Conversion
[ Load Switch

® DCFAN
Pin Define
Pin Symbol Description
1 S1 Source 1
2 G1 Gate 1
3 D1/D2 Drain 1/ Drain 2
4 S2 Source 2
5 G2 Gate 2
Ordering Information
Part Ordering No. Part Marking Package Unit Quantity
AFC5604T254RG 5604 TO-252-4L Tape & Reel 2500 EA

¥ A Lot code
%« B Date code

¢ AFC5604T254RG : 13” Tape & Reel ; Pb- Free ; Halogen —Free
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Absolute Maximum Ratings ( N-Channel )

(Ta=25°C Unless otherwise noted)

AFC5604

60V N & P Pair
Enhancement Mode MOSFET

Parameter Symbol Value Unit
Drain-Source Voltage Vbss 40 \
Gate —Source Voltage Vass 20 \
. : o Ta=25°C 8.0
Continuous Drain Current(Ts=150°C) Tas70°C Io 6.0 A
Pulsed Drain Current Iom 20 A
Continuous Source Current(Diode Conduction) Is 1.5 A
. Ta=25°C 2.8
Power Dissipation Tas70°C Po 18 w
Operating Junction Temperature Ty 150 °C
Storage Temperature Range Tsta -55/150 °C
Thermal Resistance-Junction to Ambient Resa 62.5 °C/W
Electrical Characteristics ( N-Channel )
(Ta=25°C Unless otherwise noted)
Parameter | Symbol | Conditions | Min. | Typ | Max. | Unit
Static
Drain-Source Breakdown Voltage Verpss  [Vas=0V,lb=250uA 40 y
Gate Threshold Voltage Vasith)  |Vos=Vas,lb=250uA 1.0 3.0
Gate Leakage Current lass Vbs=0V,Ves=+20V 100 nA
Vbps=32V,Vaes=0V 1
Zero Gate Voltage Drain Current Ipss Vbs=32V Vas=0V uA
’ 10
T,=85°C
On-State Drain Current ID(on) Vbs=5V,Ves=10V 20 A
: : Ves=10V,Io=15A 13 20
Drain-Source On-Resistance Ros(on) Vos=4.5V,Io=12A 18 30 mQ
Forward Transconductance grs  [Vos=15V,Ip=5.0A 25 S
Diode Forward Voltage Vsp Is=2A,Vas=0V 0.85 1.2 V
Dynamic
Total Gate Charge Qo B _ 10 14
Gate-Source Charge Qs l\gD_s%iOV,VGs—4.5V 2.8 nC
Gate-Drain Charge Qgu ~ 3.2
Input Capacitance Ciss _ _ 850
Output Capacitance Coss ]}/_D1S|\_A2|1(|)Z\/’VGS_OV 110 pF
Reverse Transfer Capacitance Crss - 75
Turn-On Time t"r”) Voo=20V,Ri=4Q 160 ;g
: ! I0=5.0A,Veen=10V 20 36 ns
Turn-Off Time ";‘f’m Ra=1Q 5 >
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(‘\ Alfa-MOS AFC5604
60V N & P Pair

Technology Enhancement Mode MOSFET

Absolute Maximum Ratings ( P-Channel )
(Ta=25°C Unless otherwise noted)

Parameter Symbol Value Unit
Drain-Source Voltage Vbss -40 \
Gate —Source Voltage Vass 20 \
. . o Ta=25°C -7.0
Continuous Drain Current(TJ=150°C) Tas70°C Io 5.0 A
Pulsed Drain Current Iom -30 A
Continuous Source Current(Diode Conduction) Is -1.7 A
T Ta=25°C 2.8
Power Dissipation Tas70°C Po 18 w
Operating Junction Temperature Ty 150 °C
Storage Temperature Range Tsta -55/150 °C
Thermal Resistance-Junction to Ambient Resa 62.5 °C/W

Electrical Characteristics ( P-Channel )
(Ta=25°C Unless otherwise noted)

Parameter | Symbol | Conditions | Min. | Typ | Max. | Unit
Static
Drain-Source Breakdown Voltage Vrpss  |Ves=0V,lo= -250uA -40 v
Gate Threshold Voltage Vasih)  |Vos=Ves, lo= -250uA -1.0 -3.0
Gate Leakage Current lass Vos=0V,Vaes= +20V +100 | nA
Vos= -32V,Vas=0V -1
Zero Gate Voltage Drain Current Ipss Vbs= -32V Vas=0V uA
o -20
T,=85°C
On-State Drain Current ID(on) Vos= -5V, Ves= -10V -20 A
. . Vas = -10V,Io=-15A 30 38
Drain-Source On-Resistance Ros(on) Vs = 4.5V lo=-12A a4 54 mQ
Forward Transconductance grs Vos= -15V,Io= -5A 20 S
Diode Forward Voltage Vsp Is= -2A,Vas=0V -0.8 -1.2 V
Dynamic
Total Gate Charge Qo _ _ 13 20
Gate-Source Charge Qqs l\gD_Sféz(;) /_\\/ 'Ves=-4.5V 4.5 nC
Gate-Drain Charge Qg T 6.5
Input Capacitance Ciss _ B 1100
Output Capacitance Coss ]Y_Df'\_/l ﬁgV’VGS_OV 145 pF
Reverse Transfer Capacitance Crss - 115
Turn-On Time tdf”) Voo=-20V,RL=4Q gg 18000
td(rﬁ) I=-5.0A,Vaen=-4.5V 30 50 ns
. O _
Turn-Off Time tf Re=1Q 12 20
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Technology Enhancement Mode MOSFET

(‘\ Alfa-MOS AFC5604
60V N & P Pair

Typical Characteristics ( N-Channel )
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(‘k Alfa-MOS AFC5604
60V N & P Pair

Technology Enhancement Mode MOSFET

Typical Characteristics ( N-Channel )

100 0.20
P i
10 = 24—_ = 018
— sl ==
é, \ II’ 7 8
E }’ g
g 1 a 012
=3 “
3 - = 3
g ,f If e
E =]
0.1 L . o.08
& 5 1 = £
@ ! I,* 1 \ 125°C
@
0.04 004
N
4
25°C
0.004 / / 0.00 !
0 0z 04 06 08 10 12 ] 1 2 3 4 5 6 7 8 9 10
Vsp - Source-to-Drain Voltage (V) Vg - Gate-to-Source Voltage (V)
Source-Drain Diode Forward Voltage On-Resistance vs. Gate-to-Source Voltage
0.4 I I ]
N b-20m
02— |"~ ' 40
E ol—lp=5mA \
2 = 2] k
LI N 5 \
-0 g
= \ 7 \
£ BN o
4
}J" -04 o
-06 \ . 10 ™
\ S|
Y 0 T
-850 -25 0 25 50 75 100 125 150 0.001 0.01 01 1 10 100 1000
T, - Temperatura ("C) Time (s)
Threshold Voltage Single Pulse Power, Junction-to-Ambient
1 T T I [upp——
[ Duty Cycle =05 -
e —m—
g — ---'"—.#
g a 02 __.-:
'ﬁ § 01 =
= L] - ”
i -"/".—\
i 04
E
= — C
g2 A=\ 2%
= Ly —
E C\_ ooz
=] I
= I Single Pulse
0.1
104 109 102 10 1
Square Wave Pulse Durafion (s)
Normalized Thermal Transient Impedance, Junction-to-Case
©Alfa-MOS Technology Corp. www.alfa-mos.com

Rev.A Jan. 2012 Page 5



Technology Enhancement Mode MOSFET

"\ Alfa-MOS AFC5604
60V N & P Pair

Typical Characteristics ( P-Channel )
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TEChnOlOgy Enhancement Mode MOSFET

(‘\ Alfa-MOS AFC5604
60V N & P Pair

Typical Characteristics ( P-Channel )

100 042
=54
= 0.00
_::? =
.é’ 1’7 §
: g
a Ty=180"C Ty=25C k
2 10 4 gsé 0.06 N
g —7F z N
2 —F 5 \\\ Ta=125°C
“ f! ; E
] =)
- / £ om S~
| Tpy=25°C
1 / l 0
0.0 03 0.6 0.9 1.2 15 0 2 4 B ] 10
V5p - Source-to-Drain Voltage (V) Vs - Gate-to-Sourca Voltage (V)
Source-Drain Diode Forward Voltage On-Resistance vs. Gate-to-Source Voltage
0.7 120
05 / 06
_ Ip = 250 pA 4
H N
- 1]
03 A = T
g / d =" \
B =
2 / Ip=5mA g
£ ot vl L N
@ N
o M
-0 A/ \\
= 2“
-
Hh‘lﬂ- —
0a o et
-50 -25 L] 25 50 75 100 125 150 0.001 0.01 0.1 1 10 100
T, - Temperature (°C) Time (s)
Threshold Voltage Single Pulse Power, Junction-to-Ambient
120 100 N
\ - Limited b A
gﬁ Imite }l" I-DSIICII'I I
\ 10 e ( AN
\ < =5 =
s I .4 SRS i ms
- N 5 l# ~ MY | 10 ms
: M 3 : B sl 100 ms
N £ =
[ 48 \.\\ = - O |1|!|
™ o 7 TN
M — = o hY|10s
24 T 1 117 DC
HH——+H
Ta=25°C
ingle Pulse
0 0.0 1Ll
0.001 0.01 0.1 1 10 0.0 0.1 1 10 100
Tima {s) Vns - Drain-to-Source Voltage (V)
Single Pulse Power, Junction-to-Case * Vs = minimum Vas at which rosen) is specified
Safe Operating Area, Junction-to-Ambient
©Alfa-MOS Technology Corp. www.alfa-mos.com

Rev.A Jan. 2012 Page 7



Technology Enhancement Mode MOSFET

(‘\ Alfa-MOS AFC5604
60V N & P Pair

Typical Characteristics

Gate Charge Test Circuit & Waveform
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Unclamped Inductive Switching Test Circuit & Waveforms

L Eps= 1 Llye? BVoss
Voe)——— *T2 N BV Ven
BVp<
-3 =
R
o AV @;} ¥F Voo Iot
v [l DUT Voo L Vps (f)
-
.:-; j— 1, —m=| Time
©Alfa-MOS Technology Corp. www.alfa-mos.com

Rev.A Jan. 2012 Page 8



AFC5604

60V N & P Pair
Enhancement Mode MOSFET

Alfa-MOS
Technology
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Package Information ( TO-252-4L )

REF. Millimeter REF. Millimeter
Min. Max. Min. Max.

A 2.20 2.40 E 6.40 6.80
A 0 0.15 El 3.81

b 0.40 0.60 1.27 REF.

b2 0.50 0.80 F 0.40 0.860
b3 5.20 5.50 H 9.40 10.20
c2 0.45 0.55 L 1.40 1.77
D 5.40 5.80 Ll 2.40 3.00
Dl 1.57 L4 0.80 1.20

©2010 Alfa-MOS Technology Corp.
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