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General Description

AFN6688S, N-Channel

enhancement
MOSFET, uses Advanced Trench Technology to

Features

mode °

Ib=20A,Roson=3.6mQ@Vas=10V

X o Io=10A,Roson=5.5mQ@Ves=4.5V
provide excellent Rosion, low gate charge. ®  Super high density cell design for extremely low
These devices are particularly suited for low voltage R P 9 y 9 y

t, and low in-line power loss are ps (ON
power mgnagemen gn .me .I pow ® DFN5X6-8L package design
needed in commercial industrial surface mount
applications.
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Application
®  Networking / Telecom / Server
® LED Lighting Applications
®  Quick Charger Applications
® DC-DC Primary Side Switch
Pin Define
Pin Symbol Description
1~3 S Source
4 G Gate
5~8 D Drain
Ordering Information
Part Ordering No. Part Marking Package Unit Quantity
AFN6688SFN568RG 6688S DFN5X6-8L Tape & Reel 2500 EA
% 6688S : Parts Code

% YYMMDD : Date Code
¢ AFN6688SFN568RG : 13"Tape & Reel ; Pb- Free ; Halogen- Free
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Alfa-MOS AFN6688S

Technol 60V N-Channel
ecnnology Enhancement Mode MOSFET

N

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

Parameter Symbol Typical Unit
Drain-Source Voltage Vbss 60 Vv
Gate —Source Voltage Vass +25 Vv
Continuous Drain Current(Ts=150°C) Tc=25°C |Tc=70°C | 60 60
Ta=25°C |Ta=70°C peu 29 23
Pulsed Drain Current ( t=100us) lom 100 A
. . : Tc=25°C | 60
Continuous Source Current(Diode Conduction) Tas25°C s 49
. las 30
Single Pulse Avalanche Current L=0.1mH Ers 5 mJ
L Tc=25°C |Tc=75°C 80 50
Power Dissipation Tas25°C [Tas75°C Po 54 34 w
Operating Junction Temperature Ty 150 °C
Storage Temperature Range Tsta -55/150 °C
Thermal Resistance-Junction to Ambient t<10s Reua 23 C/W
Maximum Junction-to-Case (Drain) Steady-State Resa 1.5
Electrical Characteristics
(Ta=25°C Unless otherwise noted)
Parameter | Symbol | Conditions | Min. | Typ | Max. | Unit
Static
Drain-Source Breakdown Voltage Verpss  |Vas=0V,lb=250uA 60 y
Gate Threshold Voltage Vasth)  |Vps=Vas,lp=250uA 1.0 2.5
Gate Leakage Current less Vbs=0V,Ves=125V +100 nA
Vbs=48V,Vas=0V 1
Zero Gate Voltage Drain Current Ioss Vbs=48V.Vas=0V uA
’ 10
Ts=85°C
On-State Drain Current [D(on) Vbs=5V,Vas=10V 30 A
. . Vas=10V,Io=20A 2.9 3.6
Drain-Source On-Resistance Ros(on) Vos=4.5V 1o=10A 40 55 mQ
Forward Transconductance grs Vos=15,l0=10A 75 S
Diode Forward Voltage Vsb Is=5A,Vaes=0V 0.75 1.2 \
Dynamic
Total Gate Charge Qg _ _ 56 70
Gate-Source Charge Qqs I\Qf{ (? A(\J V.Ves=4.5V 16 32 | nC
Gate-Drain Charge Qg - 4
Gate Resistance Ry f=1MHz 0.4 2.2 4.0 Q
Input Capacitance Ciss B B 3458
Output Capacitance Coss ]Y_Df RA?_?ZV’VGS_OV 1255 pF
Reverse Transfer Capacitance Crss - 22
, td(on) 15 30
Turn-On Time " Vop=30V,R.=3.0Q ) 16
td(rﬁ) Ib=10A,Veen=10V 30 60 ns
Turn-Off Time i Re=1Q 3 16
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60V N-Channel
Enhancement Mode MOSFET

| 55°C
0.0 1.0 20 3.0 4.0 5.0
Vg - Gate-to-Source Voltage (V)
Transfer Characteristics
Cis
\u:.,,
\...__HH
——
Cra
0 12 24 36 48 60

Wpg - Drain-to-Source VoRage (V)

Capacitance
g
3 1:""" ]
L~
/j.a{/
AN
= Veg =45V ]
e
L
5) -25 0 35 5 75 100 135 450

T, - Junction Temperature [*C)

On-RAesistance vs. Junction Temperature

www.alfa-mos.com

Page 3



N

Alfa-MOS
Technology

Typical Characteristics

100

10

0.4

- Source Current (4)

0z

- Varlance V)

-04

vV oR

-10

Draln Curmant {3

0.04

——T,=150*C

"M
I

Sy
Ml

Pt |

[y
gl

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Wgp - Source-to-Drain Voltage (V)

Source-Drain Diode Forward Voltage

=

0 =5mA

\ _\_\\‘
Iy = 250 pA
\1\\

/
/

-850 -25 o 25 50 75 100 125 150
T, - Temperature {*C)

Threshold Voltage

F= Iy Limited i
PR
)
- LN 3 s M0 =;IIIHZI us
I Limited X = ===
H
P Y B =
L E LN = 10 ms
o )
> Pl |
X 100'ms
T Limited by Rogen Y H
ML is
= 10s
FT,=25°C :DH
— Single Pulse FLRLALLI 'H
[N BVD'SS Limited |
0.01 01 1 10 100

Vg - Drain-to-Source Voltage (V)
* Vgg = minimum Vg &t which Rpgey is specified

Safe Operating Area, Junction-to-Ambient

©Alfa-MOS Technology Corp.
Rev.A July 2020

- e Res stance ()

AFN6688S

60V N-Channel

Enhancement Mode MOSFET

0.025

0.020

0,015

0.010

Riggeq

0.005

0.000

'\\__‘_:__ 25 50
]

T T1=25C —
-'_'—-—__
2 4 & ] 10

Vg - Gate-to-Source Voltage (V)

On-Resistance vs. Gate-to-Source Voltage

200
[l
160 \\
= 120
=
5 o
'
\\
‘\
40
n.,\_-_‘_
Pl L] ]
0
0001 o 01 1 10
Time (g}
Single Pulse Power, Junction-to-Ambient
130
-
~ <
et
104 =
el
L
T Sl
T 78 >
£ N
a3 ~
z 5
E =2
" Packege Limited
26
a
25 50 75 100 125 150

T, - Case Tempesature (*C)

Current Derating*

www.alfa-mos.com
Page 4




N

Alfa-MOS
Technology

Typical Characteristics

100

B0

60

Fower (&)

40

Tharmal Impadance

Homalzed Effective Trarsient

Ihermal Impedance

KMormalized Efflecthe Trars kent

AFN6688S

60V N-Channel

Enhancement Mode MOSFET

25
\.\ 2.0 \\
\\ = -]
\\‘\ £ 10 \\
- 0.5 <
0.0
25 50 75 100 125 150 0 25 50 75 100 125 150
Ti - Case Temperature (*C) T, - Ambient Temperatura FC)
Power, Junction-to-Case Power, Junction-to-Ambient
1 T T
—=
L ™
L—T"1 o
I
i L e
,#::E:-":f higtes:
0.1 s
) S a— Pow
— - '
- o b —
ET 1 L1 g.—-l ;
= ’,-' 1. Duty Cyce, D= —
=TT }/ 2. Par Uit Base = R = B5 “CW
i d 8. Ty - T = PopeZe
Single Pulsa / 4. Surfacs Moutad
0.4 | ||||||L 1 L 1iiiin 1 1 11111
0.000 0.001 oo a1 1 10 100 1000
Square Wave Pulss Duration (s)
Normalized Thermal Transient Impedance, Junction-to-Ambient
‘ = S—
[ Duty Cycle =0.5 p—
=1 =1
—_ B ——
— 02 =] =TT
01T . o
0054 d
0.1 ]
002 =
Single Pulse
0.04
0.0001 0.0 0.4 0.1 1

©Alfa-MOS Technology Corp.
Rev.A July 2020

Square Wawe Pulss Duration {g)

www.alfa-mos.com
Page 5




Alfa-MOS
Technology

N

Typical Characteristics

AFN6688S

60V N-Channel

Enhancement Mode MOSFET

Gate Charge Test Circuit & Waveform
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Package Information ( DFN5X6-8L )
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DIMENSIONS

REF. Millimeters REF. Millime ters
Mir. M. Mir. Mo
A 0.80 1.00 E 2.70 | =2.90
Al 0.00 0.05 e 1.27 BSC.
k 0.35 0.49 H 2.95 &.20
C 0224 Ref. L1 0.10 | 018
4.90 2.10 G 0.60 Ref.
Fo| 1.40 Ref, K 4,00 Ref,
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