FEnno= HAD10N10

Description:

This N-Channel MOSFET uses advanced trench technology and
design to provide excellent Rps(on) With low gate charge.

It can be used in a wide variety of applications.

Features:

1) Vps=100V,1p=12A,Rpson<135m Q @Ves=10V D e

2) Low gatecharge.

3) Green device available.

4) Advanced high cell denity trench technology for ultra Rpson)- G
5) Excellent package for good heat dissipation. Sl
Absolute Maximum Ratings: (Te=25°C unless otherwise noted)
Symbol Parameter Ratings Units
Vps Drain-Source \Voltage 100 Vv
Vs Gate-Source Voltage +20 \
Continuous Drain Current-Tc=25C 12
Ip Continuous Drain Current-Tc=100°C 5.1 A
Pulsed Drain Current" 28
Eas Single Pulse Avalanche Energy4 8 m)J
Pp Power Dissipation,Tc=25C 20.8 w
Ty, Tste Operatingand Storage Junction Temperature Range -55 to +150 C
Thermal Characteristics:
Symbol Parameter Max Units
Resc Thermal Resistance,Junction to Case 6
T/w
Resa Thermal Resistance,Junction to Ambient3 62.5
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Electrical Characteristics: (Tc=25C unless otherwise noted)

Symbol Parameter Conditions Min Typ Max | Units

Off Characteristics

BVpss Drain-Sourtce Breakdown Voltage Vgs=0V,1p,=250 1 A 100 --- --- Vv
Ipss Zero Gate Voltage Drain Current Vgs=0V, Vps=80V --- --- 25 LA
lgss Gate-Source Leakage Current Vgs=220V, Vps=0A --- --- 4100 nA

On Characteristics

Vasth) GATE-Source Threshold Voltage Vas=Vps, 1p=250 1 A 1 - 3 \"
Vgs=10V,1p=5A 135
Ros(on) Drain-Source On Resistance’ m Q
Ves=4.5V,1p=3A 145
Gps Forward Transconductance Vps=10V, Ip=5A --- 17 --- S

Dynamic Characteristics

Ciss Input Capacitance --- 580 928
Cm Output Capacitance Vps=50V, Vgs=0V, f=1MHz --- 27 --- pF
Crss Reverse Transfer Capacitance --- 19 -

Switching Characteristics

ta(on) Turn-On DelayTime --- 6 --- ns

t, Rise Time Vps=50V, 15=5A, --- 8 --- ns

td(Off) Turn-Off DelayTl me V5s=10V,Rgen=3.3Q === 14 === ns

t; Fall Time --- 3 --- ns

Q, Total Gate Charge - 27 30 nC
Vgs=4.5V, Vps=10V,

Qg Gate-Source Charge - 6.5 - nC

1p=20A
Qgq Gate-Drain “Miller” Charge --- 6.4 --- nC

Drain-Source Diode Characteristics

Vsp Source-Drain Diode Forward Voltage2 Vgs=0V,ls=5A --- --- 1.3 Vv




TRnmoss HAD10N10

trr Reverse Recovery Timel Ves=0V,ls=5A - 20 -
dI/dt=100A/!1s

Q. Reverse Recovery Charge --- 18 ---

Notes:

1. .Pulse width limited by Max. junction temperature.
2.Pulsetest
3.Surface mountedon 1in 2 copperpad of FR4 board

4 4.Starting Tj=25°C,Vbp=50V,,L=1mH,Rg=25Q,

Typical Characteristics: (Tc=25°C unless otherwise noted)

& T T T T T + T T T T T T
L e | o Y SR
| [ | I 10y I I I I o
1 1 1 I "
T T T T dr'“' 1 i i | b'q”
= 1 [ 1 | 40 - PR [N /TS Y R U R R 11
" -
T FAr it i I P T Ll : : : L Vim0
= 1 1 | 1 u | | 1 1 | |
s o« - - . : - £ __J_/__L____I____J____J_____I__
= 1 1 1 | 1 = | | 1 | | |
~ | o d__a____ [ [ I ~ | | 1 1 | |
k] i i i i T B T T T T T T
z 1 1 1 | 1 = },f | 1 1 | |
(= i | i =3 L L e
- 1 I 1 | 1 - | 1 1 | |
= 1 1 1 I 1 - 4
T ¥ S R e S S N RN
1 [ 1 1 1 F+-—-|--r—-9-=-——fF-A4--F—-t—-—q--1-—
N A i 1 I 1 | | [ [ | |
1 1 1 ] 1 F] + + I I I L
1 1 1 I 1 I I 1 1 I I
--r-q--1--t--r-—F---q--71-- RN P R Py S S T
1 [ 1 | 1 | | 1 1 | |
’ 1 1 1 Il 1 a L L 1 1 Il L
’ 4 2 [+ I F L] 2 El L] ] s iz
Vs » Drain-to-Source Voltage (V) Vps o Drain-to-Source Voltage (V)
Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics

ix T T T T T
I | | I
R R R R S (it Ry B
I L=]f 1 1 1 |
* i i i i i
IR AN | N _— L - e e - -1
- i i i i /[
=t s + } } I
o z 1 | 1 1 |
Qé ) é F==——-=—"4-=-t--F-=-F--—--q7~-7--
g - Y I N A
£ 3
3 e R I S
z ; 1 1 ] 1
- i 1 | 1 1 |
. £~ | | | | |
= R T U Py o
| | | | I
LY ]
1 / 1 1 |
" ___I__: i Dl i e i R B
i i i i |
. T T T T T
Y U A Y I 41 __
, o L ! ; ; !
2 ] ) '] s - '] E] an 88
Vs Gate-to-Source Voltage (V) T; . Junction Temperature (° C)
Fig 3. On-Resistance v.s. Gate Voltage Fig 4. Normalized On-Resistance

v.s. Junction Temperature



H

U/
|

HAD10N10

1 T T T T T T
I [ | | | I
] ] | | | ]
I ] | | | ]
R e el e e e | B | e R S

] ] | | | ]
i i I I I i
| [ | | | |
3 1 1 I I I 1
I I | | | I
- | [ | | | 1
e i i I I I i

[ SV Y S S § Ay N AP DAY R
[ i .l i T i
| TJ,FJSI' [y [ f,,-s i |
] ] | | | ]
I I | | | I
r T T T T T T
| [ i i i |
I I | | | |
] ] | ]

A e R A N T T e

] ] | | | ]
I ] | | | I
I I | | | I
§ I 5] | | | 1

a a a4 as aa i L2

Vep o Source-to-Drain Voltage (V)

Fig 5. Forward Characteristic of

Reverse Diode

Ip=54
V ps =50V

-

=

-

Vis s Gate to Seurce Voltage (V)

™

—

£y (A)

ar

‘Q G » Total Gate Charge mfj

Fig 7. Gate Charge Characteristics

Operadan [ tin ane

F= I EE o =3 TIEEY
C - raroo aoa3rning
C CIJIOOCZIJIOOFEZIIICOIZIOILiOg
IR ST EI G YT RSTATENTT i RPN
L o L] 1 LIL — 4 a0y
[
L

E ot iy e
F-raTtom
C T T T gn
FeTITA SRR
A RN
E = E3=] EEEIEL
:E‘,?g«:ﬂ S350
i Edad e gy
F -+ 4 +H HMuF- +1+H
] -+ a4y
IR 1
i =
£3F4d 53
=4t H i
I TFicrd 16h
[T "
T i B
L L (RN

& P i s sy

Vs « Drain-to-Source Voltage (V)

Fig 9. Maximum Safe Operating Area

14 T T T T T
1, =lmA ! ! ! :
F—=l-—-—-=-4-—-71-—-tr—--F—-=-l-—q—-—+--
I | | l [
| ] ] ] I
_— | - i i i i
3 | | ] ] [
Z i \\-I\k\ | | I
g (YT I S e~ N N R U S
) 1 ! ! ! I
= | 1 1 1 [
) T s S
E | | | | \\
o I 1 ] ] I
= e A Ay Ml el i iy el S
| ] ] ] I
I 1 1 1 ]
Lo T T T T T
| ] ] ] I
I i i i i
F-——l-——-—4-—1-——F——f——-l—-—-—+-—
| I I I I
| I I ] [}
" 1 1 1 1 [
[ -85 L] - raa isa
T ] WJinction Temperatire | ‘)
Fig 6. Gate Threshold Voltage v.s.
Junction Temperature
J=1.OMHz
| | H H | |
(N AR Y TN NN A PR N D RO
1 I 1 1 I 1
I | ] ] | 1
- ] I (] (] I 1
] ] 1 1 ] 1
F-d4-——-F—-+-——-—-#t—-—--+-H-—-+-H-—-+—-+
] I [} [} I ]
;":‘w I 1 1 I 1
< D S e e
~ R A I
[] ] [] (] ] ]
1 ] 1 1 ] 1
. 1 | 1 [ | 1
] ] 1 1 ] 1
1 I 1 1 I 1
F-4-—-F-+-=|--#-—|-—-#-—-=—+-4-—-F -
[} I 1 1 I 1
I | ] ] | I
- T T T T T T
1 I 1 1 I 1
] | 1 1 |
g"T'_"T'_'_T'_'_T""d'w"
i : ; ; ; G

=

Ml-',,s Diain-to-Source I»’of!&gel ™

Fig 8. Typical Capacitance Characteristics

Normalized Thermal Response (Rl

' e
%H,
A
o
fo 03 et
Rl
o = O F.
11 F i
11 rd
11 _
i i
-
| . I
! .
[ é T
R |
@
i o7
Posia Tim Pz B+ T |
LARK
i LU I
- e p py ;

1, Pulse Width 5)

Fig 10. Effective Transient Thermal Impedance



HAD10N10

I
0

Charge

“A

10V

‘v’DS
90%

10%

Fig 12. Gate Charge Waveform

Fig 11. Switching Time Waveform
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