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IV2Q12040D7Z - 1200V 40mQ Gen2 Automotive SiC MOSFET

Features Outline:
® 2" Generation SiC MOSFET Technology with Ta Drain
rain TAB

+18V gate drive -~ S o ¢
® High blocking voltage with low on-resistance RoHS
® High speed switching with low capacitance i
® High operating junction temperature capability “Sat:)
® \ery fast and robust intrinsic body diode = . .
° ' i i iver circuit desi purcs e

Kelvin gate input easing driver circuit design o - (Pins3,4,5,6,7)
Applications R

TO263-7

® Motor drivers

® Solar inverters Marking Diagram:
® Automotive DC/DC converters
® Automotive compressor inverters YYWWZ 3?12040[)72 2 \S(gg(r:mc Device Code
® Switch mode power supplies XXXX| WW = Work Week
Z = Assembly Location
2Q12040D7Z| yxxx = Lot Traceability

Absolute Maximum Ratings (Tc=25°C unless otherwise specified)

Symbol Parameter Value Unit Test Conditions Note
Vos Drain-Source voltage 1200 V Ves=0V, Ib=100uA
Vesmax (DC) Maximum DC voltage -510 20 V Static (DC)
. . . Duty cycle<1%, and pulse
Vesmax (Spike) | Maximum spike voltage -10to 23 V ,
width<200ns
Veson Recommended turn-on voltage 18+0.5 V
Vesoft Recommended turn-off voltage -35to0 -2 V
, _ 65 A Ves=18V, Tc=25°C _
Io Drain current (continuous) Fig. 23
48 A Ves=18V, Te=100°C
, Pulse width limited by Fig. 26
[om Drain current (pulsed) 162 A
SOA
Pror Total power dissipation 417 W | Te=25°C Fig. 24
Tt Storage temperature range -55t0 175 °C
T Operating junction temperature -55t0 175 °C
wave soldering only
T. Solder Temperature 260 °C | allowed at leads, 1.6mm
from case for 10 s
Thermal Data
Symbol Parameter Value Unit Note
Reo-c) Thermal Resistance from Junction to Case 0.36 °C/W Fig. 23
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Electrical Characteristics (Tc=25°C unless otherwise specified)
Value . .
Symbol Parameter Unit | Test Conditions Note
Min. | Typ. Max.
Zero gate voltage drain
Ioss 5 100 HA Vos=1200V, Ves=0V
current
lass Gate leakage current +100 nA Vos=0V, Ves=-5~20V
1.8 2.8 45 \Y Ves=Vos, b=9mA
Vi Gate threshold voltage 91 Ves=Vbs, [b=9mA Fig. 8,9
' @ T,=175°C
Ves=18V, [b=20A
. . 40 52 mQ _
R Static drain-source on- @T,=25°C Fig. 4,5, 6,
o resistance Ves=18V, 1b=20A 7
75 mQ
@T,=175°C
Ciss Input capacitance 2160 pF
Coss QOutput capacitance 100 pF .
Vos=800V, Ves=0V, Fig. 16
Reverse transfer
Crss . 58 pF leMHZ, Vac=25mV
capacitance
Eoss Coss stored energy 40 w Fig. 17
Total gate charge 110 nC
i J J Vos=800V, l5=30A, _
Qos Gate-source charge 25 nC Fig. 18
) Ves=-3 to 18V
Qud Gate-drain charge 59 nC
Rq Gate input resistance 2.1 Q f=1MHz
Eon Turn-on switching energy 571.7 W
R . VDs:8OOV, |D:30A,
Eorr Turn-off switching energy 62.2 W
- Ves=-3.5to 18V,
La(on) Turn-on delay time 11.0 _
. . RG(ext):?).SQ, Flg. 19, 20
te Rise time 19.6
Turn-off delay 1 20.8 ns | L=200uH
Laor urn-o elay time . T,=25°C
t Fall time 11.6
Eon Turn-on switching energy 872.1 W Vos=800V, 1b=30A,
Ves=-3.5t0 18V, ,
L Fig. 22
Eorr Turn-off switching energy 56.9 w Roexn=3.3Q,L=200uH
T,=175°C
Reverse Diode Characteristics (Tc=25°C unless otherwise specified)
Value . .
Symbol Parameter Unit | Test Conditions Note
Min. Typ. Max.
41 V |SD:20A, Ves=0V X
Vv Diode f d volt lso=20A, Ves=0V fg. 10,
iode forward voltage = =
50 g 40 Y R 11,12
T,=175°C
tee Reverse recovery time 47 ns Ves=-3.5V/+18V,
Qn Reverse recovery charge 203 nC lso=30A, V=800V,
| Peak i 164 A RG(ext):]_?)Q LZZOOHH
RRM eak reverse recovery curren . di/dit=3000A/pis

Rev 0.5



http://www.inventchip.com.cn/

B3

INVENTCHIP TECHNOLOGY

5% e
s 10\

IVC1

June. 2023

Typical Performance (curves)

Conditions]

25°C

T=
Pulsed

100

0

9

80 -
70 4-------
60 4 -------

Vis(V)

Drain-Source Voltage,

G5

200,27

&5~

- -V,

iaints Sttt |

L Gl tanE sy ot EEEEEEEE LD EE

N
PN
i
- -
n L
[-] Lo
b
LS v O
=] o [T
£ %
Tw 3y
g IL3|! I 1 1 i ]
O+ al, i i i Voo
[ R S A A
(=] (=] (=] (=] (=] =] (=] (=] o (=]
(=] o0 ~ o wn =t m ~N -

(v) 59 ‘quaun) sanos-uieig

e, Vps(V)

Drain-Source Voltag

=25°C

Fig. 2 Output Curve @ T,

1 Output Curve @ T,=-55°C

Fig

e e e il R Sl b e Rtk

s s S

'
'

L e e e Al bbb bbb bl
'
'

125 150 175

100

h
'
'
'
'
4
'
'
'
:
H —_
i 2
H =
1 =
H e
- 4 R 2
H
' jud
H O
H | o
i
: H =) m
- 4 RPN, WS U T §
+ 4 Rl
' c
' 2
B =
; g
"2
- 4 R e
'
'
1
'
- . RN R PR S RPN
'
'
. '
w 1}
§ '
'
= W < Lo JEECT S R R
EX o 0 | | | Il h
© -l R '
c LW [ ' ' 1 1 '
0 G afr ' | ' | i i
R T T B T R
Q> < 1} 1 1 1 1 1 1 m
[=] " o *a} m v (= wn (=] %) (=]
o ~ ~ -1 w w L3 - m ~
(Dw)*osoy
T \ L W Y A T R E (ot
' 1 '
| h i
' 1 I
' 1 '
I i I
' 1 '
H
Fo--F e
' 1 '
' h |
I i I
' I '
h h '
| 1 '
' | '
re--r r-=-F O
H 1 |
' 1 '
I i i
' 1 I -
HE H 2
' 1 ' A
A F—
TV v s
' i I N
1 1 1 [
I i I oo
1 1 1 1]
' ' ' =
' 1 i
[R—— [ Y W
h h h
1 1 1 w
' 1 '
2
HE H S
' \ I o
I i I 0
' 1 '
[ el d T TRY - == ™ £
' i I i ' I T
jud
H 1 H i H H o
| 1 ' i ' '
' 1 ' i ' '
h h | i i i
' | | i ' |
Fe--r Bl T==-r LRt B
H | I | i H 1 |
' 1 ' I ] I I I
| \ ' I 1 ' I '
h I i i I i I
E A \Y
i| € i ' ' 1 i I
1o Y e s \ e i)
= T T T
e = @l | i H | i H
o L3 I ] i I i i
1O = al I 1 il I | i
h | i i i i i i
L T ¥ + T T + T T T Cl
m = (=] (=] [=] (=] (=] [=} (=] =] (=]
=1 o @ ~ (=] wn = m ~ -

591 quasin) axnos-ulelg

Fig. 4 Ron vs. Temperature

175°C

Fig. 3 Output Curve @ T,

100

[ i ey e e S i S e
H H H H i b i
H i 1 1 Y i
H H H H I !
H H H H -} i
H i 1 1 i W i
H H H H S i
H i 1 1 i i i
H H H H i i i
[ IS R SN SR SN SR (S R SR N =]
T T ] () T i T L]
1 1 \ H i i i
H I | ) |
i wn 1 i I i
H ~ i i i
H AT i i |
H i\ T H i | i _
H AN 2 i i i <
1 1 H 1 ) | | E
1 Il I [l I ' | o .
i Et S e i A | N e A (-
i i l l ' c
H 1 1 | | ) o
1 ] ] " " " =
i ' ' i I I 3
1 ] ] 1 1 1 o
H 1 H i i i 8
H 1 1 i i ! g
' i i I I ' 3
H 1 H i i i o8
F---t------- [t R o § it ERRES & s 9
1 1 1 I I | .m
H | 1 ) | ! ]
H 1 1 h i i i
1 1 ] ] I I I a
1 ] ] ] I I I
1 H H H i i i
H 1 1 H i i i
H | H H | | |
1 1 1 1 i i i °
T et il ettt it et f il it ¢ ~
1w 1 i i | i
|2 1 i i i i
1.8 . 1 i | | i
] 1 i i i !
15 < a 1 | | | !
[ =T ' I i i i
[ o .hq..m ' I I I I
lo>a 1 i | | A i
H i i i i i
! + + + +————+ +—+ o
=] w (=] (=] (=] Q (=] o (=] (=)
= & @ ~ @ ] =3 M ~
- - NOSQ
()oY
. 30T TTTTrTTRT TR '
i [ A T
i R A T
: R A T
H
Lomddem SR SO SR VRN VU S N -
; FE R 3
i [ A A
i R A T
i I A A
A AU EURVINE MRS VUHURS SO N
; [ R A =
: A A
| R T
i R A T —_
ro TRTTTTTTYTTTRTTTY ..MT
i T T —
i R T A =
' ' ' ' I ' v
I, fbcemccdeecdi 0 2
1 ] ] ] 1 1 1 ~ m
] H W A A
1 1 1 1 1 1 1 o
1 1 1 1 1 ] 1 (=%
i L U T T A £
i AL
IR Al log@
I [ Wt i ety n =
H ' ' ' ' I ' c
i N O R R 2
i H R N £
i H R - e
o T [ Einir it Tttt st S =
i H R
| I T
] o R R
i Vo T T
Lo I T - i }e
i [R i Rt
in I R
c [ 1 ] 1 “ “
2 a| v T T "
k= - JER EU SN VAR S §
5o Qi R it Ittty b
e L%y ' 1 1 I 1 I
- | I T T R A R
o> = ] ] ] ] 1 1 1
H H H H H H H H H H 2
L T T - - - T =
~ - - o o o =1

-~ 4 3 3
(Nd)"95% pazijewioN

. 6 Ron vs. los @ Various Temperature

Fig

5 Normalized Ron vs. Temperature

Fig

Rev 0.5


http://www.inventchip.com.cn/

June. 2023

Conditions:

B S ey

e

e

-20
-100f

Fe=====q

=-55°C

A A —
S [ ———

Ves(V)

-3

Gate-Source Voltage
Drain-Source Voltage, Vps(V)

B il i el Ak Al At

[¥ [ R A —

Fig. 10 Body Diode curves @ T,

(%) 59 “uaiin) s2inos-ureig

40 4------

Fig. 8 Transfer Curves @ Various Temperature

30 4------
20 4------
10 4------

~ = = n.o —
1 T T T 1
_ _ _ r _
: _ _ i _
" “ “ s
' | ' = in o
" 1 g R gh
" “ : S LS|
H i H O = all

B3

X —t-
[[L1]

60
-80
100}

Conditions:
| 1ps=20A
Pulsed

Conditions:
Vies=Vps

5

12!

(*C)

T(°C)
100

75

50
Junction Temperature,T,

Junction Temperature,
25

0

Fig. 7 Ron vs. Temperature @ Various Ves

L D T A

INVENTCHIP TECHNOLOGY

IVC1

60 13-

AGEU:UMEK

Fig. 9 Threshold Voltage vs. Temperature

0.0

A‘afelon ploysaiyl

(v) 59 “quain) axnos-uieigq

Rev 0.5

Drain-Source Voltage, Vp¢(V)

Fig. 12 Body Diode curves @ T,=175°C

Drain-Source Voltage, Vp(V)

Fig. 11 Body Diode curves @ T,=25°C
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Package Dimensions

Items Min Max
o E
I-—E1—-I A 4.30 4.70
- 0.25
L A1
A2 2.20 2.60
b 0.52 0.72
& ~
] \D‘\ b’ 0.50 0.70
- i fﬁ:ﬂf b1 0.60 0.80
) c 0.42 0.62
L [ b1
I c 0.40 0.60
T b
J 1.07 1.47
D a.05 9.45
—=t gt D1 7.58 7.98
D2 205 245
e 1.27 BSC
E 9.80 10.20
E1 6.30 6.70
. E2 7.80 8.20
—=C2=— E2 L 248 2.88
= | - = 2 0.87 127
H 14.87 15.27
o
H1 4 55 4.95
;] 0° 8°
8

Note:
1. Package Reference: JEDEC TO263, Variation AD
2. All Dimensions are in mm
3. Subject to Change Without Notice
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