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IV1Q12050T4Z — 1200V 50mQ Automotive SiC MOSFET

Features Outline:
® High blocking voltage with low on-resistance Drain
® High speed switching with low capacitance Pin1l ¢
® High operating junction temperature capability @
® Very fast and robust intrinsic body diode gianti
® Kelvin gate input easing driver circuit design
® AEC-Q101 qualified Kelvin Source

Source Pin 2

Pin 3

Applications

TO247-4

® On-board chargers

® Automotive compressor inverters Marking Diagram:
® Automotive DC/DC . .
®  Solar inverters 1Q12050T4Z \1(912050T4Z:— ?é)aercmc Device Code
® Switch mode power supplies yywwz| Ww = Work Week
Z = Assembly Location
XXXX XXXX = 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, lb=100uA
Vesmax (DC) Maximum DC voltage -5t022 V Static (DC)
. . . <1% duty cycle, and pulse
Vesmax (Spike) | Maximum spike voltage -10to 25 V ,
width<200ns
Veson Recommended turn-on voltage 20+0.5 V
Vesoft Recommended turn-off voltage -35to0 -2 V
, _ 58 A Ves=20V, Te=25°C _
Io Drain current (continuous) Fig. 23
43 A Ves=20V, Tc=100°C
[om Drain current (pulsed) 145 A Pulse width limited by Fig. 26
SOA
Pror Total power dissipation 344 W | Te=25°C Fig. 24
Tetg 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
Rep-c) Thermal Resistance from Junction to Case 0.436 °C/W Fig. 25
www.inventchip.com.cn Revl.1
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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
less Gate leakage current +100 nA Vos=0V, Ves=-5~20V
18 3.2 5 \ Ves=Vos, [b=6mMA
Vi Gate threshold voltage 99 Ves=Vbs, [b=6mA Fig. 8,9
' @ T,=175°C
Ves=20V, [b=20A
. . 50 65 mQ _
R Static drain-source on- @T,=25°C Fig. 4,5, 6,
o resistance Ves=20V, Ib=20A 7
80 mQ
@T,=175°C
Ciss Input capacitance 2750 pF
Coss Output capacitance 106 pF .
Vos=800V, Ves=0V, Fig. 16
Reverse transfer
Crss . 52 pF leMHZ, Vac=25mV
capacitance
Eoss Coss stored energy 43 w Fig. 17
Total gate charge 120 nC
i J J Vos=800V, I5=20A, _
Qos Gate-source charge 25 nC Fig. 18
) Ves=-5 to 20V
Qud Gate-drain charge 48 nC
Rq Gate input resistance 2.8 Q f=1MHz
Eon Turn-on switching energy 470.9 w
Eore Turn-off switching energy 102.3 1 Vos=800V, 10=30A,
tdton) Turn-on delay time 11.0 Ves=-3.510 20V, Fig. 19, 20
t, Rise time 22.2 Ree=3.302,
ns -
Ltof) Turn-off delay time 22.0 L=200pH
tr Fall time 124
Reverse Diode Characteristics (Tc=25°C unless otherwise specified)
Value . .
Symbol Parameter Unit | Test Conditions Note
Min. Typ. Max.
49 V |SD:20A, Ves=0V X
Vv Diode f d volt lso=20A, Ves=0V fg. 10.
iode forward voltage = =
50 g 44 Y R 11,12
T,=175°C
tor Reverse recovery time 27.9 ns Ves=-3.5V/+20V,
|SD:30A, VR:8OOV,
Qr Reverse recovery charge 233.8 nC di/dt=3000A/us,
Irem Peak reverse recovery current 19.8 A Reen=9.10
L=200uH
www.inventchip.com.cn Revl.1
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Fig. 12 Body Diode Curves @ T,=175°C

B3

i
INVENTCHIP TECHNOLOGY

E

IVC1

=] =
....................................... o ° & g 2 8 = o ] g 8 8 =
; 2 ; ; 0
B o = T T T
' T ) J i J f
; o 5
" - | S e o B
v [~ = : R “ : " gl
1 Eh g (&) | | S8
' L] - ! T w 9 o L R, I, Aeeee e s LS
i = ; L S L2 ' | =&
! o L3 | n ' i
L L o m S =&l o) ! ]
! g ] | ! i |
! ! S " ” Il ~ “ “
1 N hassscscsdesssscssdassssscdansascas [ —— ' — v B R a1
N 4 E [ . " ” = m m
' 1 [l 1 I
H S %) i i
" P~ 3 3 m s | © “ o
[N S [ L ~ > ' " TR n R S ]
_ﬂ [ Nyl 2 L R R SR bt 3] O v i P
i 1 i ) | [ > I -
' ' @ () ' ) [ ! -
h H . = > ! - > 1 . !
L L N o 9 ! - 1 =
h i 1 F = > ! "B (&) - ] G
" P gl ® | R N S booooeee L 8 ° _ i 1%
! T ! 5 » 1 g o i g
! ! 3 | i i 5
3 AR a9 | - 0 | b3
! ! ! g < " b @ a » ; P
! ! H ] w N [ i ; i il R R L el EEE LTt -
' ' ' L) =] ] h £ B
H 1 ' B > ' a
et LR T il el (e iaiain ) L] o 1 ) B ko) |
1 | | \ 1 | o | i a !
i i i i i i ' I le) |
' : : : ! ! o ' | o @ .
SR SN S SN SN [ . g7 L O e s Raei SRR boeoeen ] N [~ N N N :
_ _ " “ " " c : W S |
. : : i H ®© 1 | - '
H mv H H 1 _” 1 | - |
L1 oo oo B " L ” 2 I R e e e SECEEED 1
2% 2 H H H H co TN TN N T Pt ! L "
18 5& H H H H : 1 i i
| i 1 1 1 ()} ! ! '
H T H H H H . = 1
[ T + : + + ir | N N PR T S U .
=) o o o =] o o 0w Lo N NN . i *® !
@ " N " ~ - ! (v) 591 quaiin) aainos-uieig
(v) ®9 ‘Juaiin) aainos-ujeig :
" o 8 8 8 g
" ; ; ; ;
.................................... ~ e oo -~
[ [ [ i [ - r T - o T T T v
e [ H .
S Voo 1 Z i i 1
l£8=| 1 1 “ 283 ! “ g :
1E ﬂ_ 7 i e e T m 3 RS - 3 o “ “ 2Y o
i WS i ' ! ' > -] __m ' = — L S L 5 R of
i m Sa i i I i o> L2 > ! \ | s v |
' 1 1 i 1 17, ' frar} H H c IL 3 [
' T T ' 1 i ] h T 1 | | O = a|
H ! i
| WS RO SYRVOPS SRR SUVRpe- S LN B I m W oo | 1 © ' ' ]
e ' 2 o - L o “ “ '
[ T A T 1 ! ! ! _ !
| S T A B 1 . © ! ! H — !
i i ' i i i i H ) H [¥)
i T skt 1o mm > P S H L 8%= m _ =
[ T T A H = @ ! ! ! iy [t 2
n @ 5
[ i v ! ! ! -~ . o 18
L S T O I H n 3 (] 1 i ! = 4y [
[t ity ety ity it it i TTITTTIUTTTI R — ' ! ' n B > [}
o ; I S R R @ -
[ N | o +— 1 ! i o [} ' B
[ S T T H ] © 1 ! ! £ ()] (]
[ T R i s E - ! ! ! ] © ¥ >
It T il N (5 1 ! ' o bt ]
EEEEE T d —
[ T R T i s Qo 1 ! ! © o o 5
[ 1 1 2 £ ! ” ! G Y °
Voo 1 1 ] H ! i c )
e e L -- +---+ & £ (3] 1 ' 1 S o] w =
' ' i I | I 1 S - [ S Y S n = -— ‘©
i 1 ] i 1 i i - r T - F ~ o
A : : . i , H [e) &5
A T i i W i i 1 <
[ I AU A A v .l e ' ' 1 (%]
R e et 4 1 | ! H o
o H i i < Fo--7---n F o = *®
oo " “ “ ) P <
' ' ' ' ' @ ! ! D =
L 1 1 1 wn ] I 1
v e 7T Q 7 1 1 1 9
1 1 ] wn
A " ; B A e R e B o . "
1 1 1 ' .@ 1 1 1 ] 1 " 1] ] g
“ " 1 " m [ 1 1 1 1 1 1 1 1 1 H
—— — AN T N S S N N
m m m m [=] r T T T T T T T T rﬂ "
N m o w o w ©o wu o mw 9
§ & m @ N N o o o o (v) 591 ‘auaain) adinos-uleiq
(A) $n‘a8eyjon pjoysasyL

.11 Body Diode Curves @ T,=25°C

Fig

www.inventchip.com.cn



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

IVCT BT

INVENTCHIP TECHNOLOGY

Dec. 2022

-20
40
60

-80

-100

(=]
4 1
s ]
Y et
=Y M 1
c L3S}
- J = a “
' T
1 '
1 i
1 i
1 i
1 '
1 '
! ! —_
bl temmm—a- )
1 L3
1 i o
, P>
| P
1 i Q
1 ] [-"]
1 ] m
' T
| |
m PO ]
! TS 1
[ [
N ]
1 ) ' W
-
h N in
i -
T N NN B
\ -1
1 '
1 '
1 '
1
: '
: i
3 RS WSS WO SR R "
i
h ;
1
H i
1 1
1 i
1 i
1 i
o [ . N 1
(v) 9 “uaun) aanos-ujeig
9 S
o § 8 2 -
(=]
u
c
L
k=
-
c
[=]

L R T N O R S [}

o s
a
>
o
oo
o
=

" g
Q
Qo
e
3
[
o
£

< g
a

n

o

(v) 59 ‘auauin) a3nos-uleig

Fig. 14 3" Quadrant Curves @ T,=25°C

Fig. 13 3" Quadrant Curves @ T,=-55°C

JRES I RN NN NN U SR RN R

* Ciss

R R RN NI QYU U NI RN PR [ NN R Ep—|

Conditions:

400 600 800 1000

Drain-Source Voltage, Vp4(V)

200

(v) 591 qualin) @xnos-ulesq

o
-
=]
o =] 2 Q =]
o & 1 ] -
h i v v v
i
g i
sy I
E w s [
-
e LS
o wa
| ep———— gl
I 1
| |
1 1
1 1
1 1
1 1
1 1
1 1
1 [R—
1 '
Pomm-- A2
I -]
I _Vn.
| |
| [
| @
1 .-
| 5
1 _._|..u.
1 1
Fommmmm 4 >
1 |
' [
| ]
i 32
| 9
| [
1 1
I _.m
I |
|||||||||| _||||||||_m
] ]
1 1
1 1
' '
1 1
I I
I I
1 1
| 1
Fe-——— A
1 I
1 1
1 1
1 1
1 1
1 1
1 1
I I
I I
A, J

Fig. 16 Capacitance vs. Vos

=175°C

Quadrant Curves @ T,

15 3"

Fig.

1 il
\ 1
1 1
| :
i :
i :
1 1
| :
i :
PR, N P a4
1 1 1 -
| | :
i i :
1 1 1 1
| | | :
i i i :
i i i :
1 1 1 1
Lommmm oo U, W b oo P U (=]
I | | 1 0 __
1 1 1 1 (@)
1 1 1 1
| | | i £
1 1 1 1 (L)
1 1 1 1
_ _ _ ' 9
1 1 | 1 Mua
| . :
CTTTT T [ TTTTTTTTT w rnm
| ! H
1 1 i 1 =
1 1 | I (]
1 1 1 1
_ _ _ ' ]
i i i i &
. . | i
|||||||||||||||||||||||||||||||||| o
T : \ 0 <
1 1 1 1
| | | :
i i i :
1 1 1 1
i " i i
| s i :
Wlez Lo R, [ N o
i ..m Sa v | I ~N
|59 i i 1
1 m _W I, ﬂ_ 1 1
AR i :
1 1 1
| 7 | :
[ + t + =
(=] n (=) wn (=]
~N Ll -
(A)°A‘@8eyjon @2un0s-21D
[=]
A N T A S A A A R A A m
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 U 1 1 1 1 1 1 1 1
] 1 1 1 1 1 1 1 1 1
1 1 ) 1 1 1 1 1 1 1 1
] H H H H H H H H H H
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
r LR e e R b Bk m
: R N T R
1 Do N
: Lo Lo
: FE - T N R R S R S -
, — N\ =
! oror [ 2
H [ T T T N R T T >
L Lo _L_J__L__1 1. L_J L m =
h TR R B e e I S
1 1 1 1 1 1 1 1 1 1 [-1]
] I 1 1 1 1 1 ] ] 1 ©
1 1 1 1 1 1 1 1 1 1 m
: Pt oros o P
: T R . >
1 1 1 1 1 1 1 1 1 m
: o v 5
: T T i
L R O S - 80
: A : =
: [T T R R i £
1 1 1 1 1 1 1 [
[
: T T a
H [ T T
) [ R
: [ T R R g
. Lo
r T~ "r=-1-=r-T
: Poror o ~
H [ T
) [ R
: [ T R R
: a0
: o
! [ T R
H [ T
[ — o
(=] (=] (=] (=] (=]
~ v < o

() sso3 AB4au3 paiois

18 Gate Charge Characteristics

Fig

Fig. 17 Output Capacitor Stored Energy

Revl.l

www.inventchip.com.cn



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

B3

INVENTCHIP TECHNOLOGY

5% e
s 10\

IVC1

Dec. 2022

o
~
o
-
0
-
™~
-
O
1]
n 5
- 7
- -4
- e
Q
m B
- a7
~ [
o o
2
-
=38
- =
- g
g
o g
w
-]
™~
~N
3 = °
m > =]
(=9 i
Mz o w
izt 3
mDSH [=] o
2305
2o MS ¢,
SUiela
§a3T L=z o
o>>aF
~
(=] (=1 (=] (=]
2 ] 2 8 g ] ©
- -
(su) awny Buiyoums
[=]
~
(2]
-
o0
-
~
-
=]
-
G
0
o &
-
8
Qe
@
N
]
— @
o
o ®
|
£
2
o %
w
o0
N
< ~
S =
T2 3
88 g ©
iz, 3
mOSHCQ n
S99 s 2y
00 Mo
T OO
& 88% 4 M
SES L3
m
(=] (=] (=] (=] (=] o
-] -] =1 ~N =] 00 (=] = ~

-
(rn) ss071 Bupyoums

Fig. 20 Switching Times vs. Reex)

Fig. 19 Switching Energy vs. Reex)

Conditions:

=3.30

800V Ips=30A
Vgs=-3.5V~20V

L

200pH Rgjey

VDS

1Q12050T4Z

FWD-=:

B et ST PP

RPN PR
Eore 1

R T

I S —
'
'
'

1000

900
00

8

700
00
00
00

300

200

175 200

150

100

75
Junction Temperature, T, (°C)

25

Conditions:

Vgs=-3.5V~20V

Vps=800V

FWD=1Q12050T4Z

1400

1200

1000

(rn) ss01 BupypPums

Ips (A)

Drain to Source Current,

Fig. 22 Switching Energy vs. T;

21 Switching Energy vs. los

Fig

T T AR
-
9
-
=]
F--- ~N
-
I [T .
o O
o
o
5
I o 2
~ e
o
o
2 §
S
[}
w
]
- e Y
~N
........... 1
(=]
-~ o
[Fa}
o
8 B 8 B 8 B 8 R’ =°
= m m ~ ~ - -
(M) 101d 4amod paiedissia "xeln
(=]
~
-
w
=
-
(=3
~N
-
[To
o U
-]
e
[
5
R &
o
=%
2 &
T =
o
w
3]
(=1
~
w
]
wn

0

[=] (=] (=] (=1 (=] (=1 o
5 5 4 3 2 1

7
(¥) 591 “4ua14n) snounpuod 224nos-ujeiq

-5

23 Max. Power Dissipation Derating vs.

Fig.

22 Continuous Drain Current vs.

Fig

Case Temperature

Case Temperature

Revl.l

www.inventchip.com.cn



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

B3

INVENTCHIP TECHNOLOGY

5% e
s 10\

IVC1

Dec. 2022

Drain-Source Voltage, V5 (V)
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Package Dimensions
E . . —
Dimensions In Millimeters
127 > —A— SYMBOL MIN. MAX.
£3 A2 A 4.83 5.21
N A Al 229 254
[ % A2 1.91 2.16
o U b 1.07 1.33
| - b’ 1.07 1.28
bl 2.39 2.94
POLISH b2 2.39 284
a e b3 1.07 1.60
b4 1.07 1.50
b5 2.39 2.69
b6 2.39 2.64
c 0.55 0.68
cl 0.55 0.65
Exposed Cu D 23.30 23.60
/ \‘]- D1 16.25 17.65
l 3 D2 0.95 1.25
B 3x b3 =' Al E 15.75 16.13
E1 13.10 14.15
E2 3.68 5.10
E3 1.00 1.90
E4 12.38 13.43
e 2.54 BSC
i el 5.08 BSC
1 L 17.31 17.82
~l—c L1 3.97 437
L2 2.35 2.65
N 4
9P 351 | 365
¢ P1 7.18 REF.
" El 0 5.49 6
=1 E4 oP1 S 6.04 6.3
| -
| l
%] p2.24
' l ®1.7 b’.b2,b4,b6
A , - C)@? | i
() cl
™ l—
! \_ gp 254 i
| 2.54
i ———508 Co,b1,b3,b3)
o ” H . Recommended Solder Pad Layout Section F--F, GG, H-H
TTTIT s
' | | | bl
1Bl Note:
18l | 1. Package Reference: JEDEC TO247, Variation AD
Nl | 2. All Dimensions are in mm
i | A Slot Required, Notch May Be Rounded
A\ ! Dimension D&E Do Not Include Mold Flash

5. Subject to Change Without Notice
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