38A, 60V
N-CHANNEL MOSFET 4ONO6B

SEMICONDUCTORS

1. Description

The KIA40NO6B is the highest performance trench N-ch MOSFETs with extreme high
cell density,which provide excellent RDSON and gate charge for most of the synchronous buck converter
applications.The KIA40NO6B meet the RoHS and Green Product requirenment,100%EAS guaranteed

with full function reliability approved.

2. Features

Ros(on)=18mQ @ Vps=60V

Avanced high cell density Trench technology
Super Low Gate Charge

Excellent Cdv/dt effect decline

100%EAS Guaranteed

Green Device Available

3. Applications

B High Frequency Point-of-Load Synchronous Buck Converter for MB/NB/UMPC/VGA

B Networking DC-DC Power System
B LCD/LED back light
4.Symbol
2
A
3
TO-252
2.0rain
@ Pin Function
1 Gate
1.Gate Ej 2 Drain
3 Source
Q
3.Source
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N-CHANNEL MOSFET 4ONO6B

SEMICONDUCTORS

5. Absolute maximum ratings

Parameter Symbol Rating Units
Drain-source voltage Vbs 60 \
Gate-source voltage Vas +20 \
Continuous drain current, | Tc=25°C | 38 A
Ves @10V Tc=100°C P 30 A
Pulsed drain current ° lom 80 A
Single pulse avalanche energy3 Eas 67 mJ
Avalanche current las 28 A
Total power dissipation® | T¢c=25°C Po 45 w
Operation junction temperature range T, -55 t0150 °C
Storage temperature range Tsta -55 10150 °C

6. Thermal characteristics

Parameter Symbol Typ Max Unit
Thermal resistance,Junction-ambient1 Raya - 62 .
Thermal resistance,Junction-case1 Reyc - 2.8
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7. Electrical characteristics

(T,=25°C,unless otherwise noted

Parameter Symbol Test Conditions Min| Typ | Max | Units
Drain-source breakdown voltage BVpbss Ves=0V,Ip=250uA 60 - - V
(o]
BVpss temperature coefficient ABVpss/ AT, Refere|n£:1er:&25 C. 0.057 V/°C
b=
. . . Ves=10V,Ip=15A 14 18
Static drain-source on-resistance?® Rbs(on) GS D mQ
Vaes=4.5V,Ip=10A 16 20
Gate threshold voltage Vasith) _ _ 1.2 2.5 \
Vs temperature coefficient AVas(in) Vbs=Ves, Ip=2500A -5.68 mV/°C
VDS=48_\/1 \O/GS=0V 1 UA

Drain-source leakage current I 1,=25°C

9 DSs Vps=48V, Vas=0V : A

T,=55°C H
Gate- source leakage current lass Vgs=+20V, Vps=0V +100 nA
Forward transconductance gfs Vps=5V, Ip=15A 45 S
Gate resistance Rq Vps=0V, Vgs=0V,f=1MHz 1.7 3.4 Q
Total gate charge(4.5V) Qq _ _ - 17.6
Gate-source charge Qqs VDS_4|8V=’ 1\/26:_4'5\/ 5.35 nC
Gate-drain charge Qg P 6.81
Turn-on delay time tacon) 15.5
Rise time tr Vpp=15V,Ip=1A, 2.2
Turn-off delay time tco Re=3.3Q, Ves=10V 72.8 ns
Fall time tr 3.8
Input capacitance Ciss _ _ 2423
Output capacitance Coss VDS_:SYI\’A\I/_";ZS_OV’ 145 pF
Reverse transfer capacitance Crss 97
Single pulse avalanche energy® EAS VDD:ZISX_’I{;ijH’ 19 mJ
AS=

Continuous source current™® Is Vs= Vp==0V, 38 A
Pulsed source current®® Y Force current 80 A
Diode forward voltage2 Vsp Vgs=0V,ls=1A, T,=25°C 1 V

Note:1.The data tested by surface mounted on a 1 inch? FR-4 board with 20Z copper.

2.The data tested by pulsed, pulse width<300us,duty cycle<2%
3.The EAS data shows Max.rating.The test condition is Vpp=25V, Vgs=10V,L=0.1mH,lxs=28A
4.The power dissipation is limited by 150°C junction temperature
5.The Min, value is 100% EAS tested guarantee.

6.The data is theoretically the same as Iy and Ipn,in real applications, should be limited by total

power dissipation.
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8. Test circuits and waveforms

12 20
[ |~
=124
i %“H\‘u /
= 18
=8 I p— _
AN .
3 / "-"5355"'-'r| =
(=) - —_ H
< / Vae=d BV Eﬁ
24 ™~ ’ \
/I .
2 1 ———
0 / 15
o o4 0.2 0.3 0.4 0s 4 10
WVee , Draln-io-Source Voltage (V) Ves (V)
Fig.1 Typical OQutput Characteristics Fig.2 On-Resistance v.s Gate-Source,
12 7 r 10
10 [ / =124 /
= / ||r E 8 |
T -'III f o
£ s ! =
& { ] E :
=
S, / )'r 3 /
E TE150C / / T=25¢ 34 yd
@ 4 o _/
- / / - Y
2 / @ /
o —‘/ — > 0
02 04 0.6 ne 1 o 10 2 0 40
Voo, Source-to-Drain Voltage (V) Qg , Total Gate Charge (nC)
Fig.3 Forward Characteristics of Reverse Fig.4 Gate-Charge characteristics
15 20
g
\-\ _E
E — 15 d
£ < :
B ] 5
ols E"u
Z Z //
o 05
50 0 50 100 160 50 0 50 100 15
T, Junction Temperature | °C) Ty, Junclion Temperalure {C)
Fig.5 Normalized Vggpnyves T, Fig.6 Normalized Rpsoyvs T,
4 of 5 Rev 1.1 JAN 2014



38A, 60V
N-CHANNEL MOSFET

40NO6GB

SEMICONDUCTORS

Capacitance {p_l_f}
g

8

N gz =T = T =T
ES3SEEaRESISEaTAFET ISFIST 4 e =208
....Z'._ITEHJEH":L,EE'IIII_:‘ ~CIor o i xj 1)
L —d JJ_":.Q.I.:LI_LIJ.IJ.I__J.:.I_IJ Lidip — & 13w
RTINS TYIT) MT iy WU T) g Y NOT) BT pRr Iy YT

A jn | (KR} LI LR RN

10.00 P AT i k}:‘nn i ||:“I 100us i I

: FHEEEEEI RS E=3cEldfiip=-+ =288
Fo-I1-CcoODDE=-J1-CO ;"_"‘I:EIJ NI I IO DD

= —i—HHHAE = 4 == A e e A — £ == 1 HE
e om0 ) e il ' s i | et Bl R

O 1 = [T I S Ry SRR ] S bk e " sl I bl M

e 10ms 1

10

10 w0 P
0 1 10 100 000
: ® /g Driin to Solirce Votlage(v) = = Vg (V)
Fig.7 Capacitance Fig.8 Safe Operating Area
& ———
3 EDUTY=05 ===
& |
2 - 0.3
i st S
=
E_—g 0.1 L
£ Foos L ;
= F = Pow | [l | [ 7
3z | 0.02 Tew 4
£ boot 444 in: A .
E I D=TowT ]
= SINGLE PULSE Tipeak = Tg + Powx Rauc
001 /II I||||||! 1 T T T T | 1 TR T T N N I
0.00001 0.000 0.001 0. 0.1 1
t. Pulse Width (s)
Fig.? Normalized Maximum Transient Thermal Imp edance
= 2y BY
EAS= 2 Ll[',qg X BVDSS'VDD

/a0

o

—10%

Fig.10 Switching Time Waveform

Vas

—Ii Voo

Fig.11 Unclamped Inductive Waveform

50f5

Rev 1.1 JAN 2014



