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Table1-1: Device summa

Device SiC MOSFET (VDSS=1200V, Rosen(Typ.) = 13.5mQ (Vss = 18V), In = 147A)
Manufacturer Inventchip Technology Co., Ltd. (China)
Product name IV3Q12013T4Z
Package type TO-247-4

3Q12013T4Z
Package marking 24258

HA3H
Die configuration Transistor: SIC MOSFET x1
Die size 5.0mm x 5.0 mm = 25.0mm?
SiC MOSFET
Die manufacturing SiC wafer, planer gate, top metal source
process
Feature .

+ EV Motor drivers
I licai + Solar MPPT and inverters

plication + High Voltage DC/DC Converters
* _Switch mode power supplies
— >
TINARYR)—
N-Epi layer
tILH SEM
) . Source electrode Gate electrode s lectrod
Die edge Sealring electrode wiring wiring ource electrode

Scribe lane

B AR

Guard rings + JTE width: 5

.
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Table4-1: Comparison

ECell arraySEASUES

Wolfspeed
IV1Q(;|20:30T3 IV30;20‘;3T4Z E4AM0013120K
(Fesf (Sen2) (Gena)
ON resistance: RON (mQ) /Vgs (V) 80/20 13.5/18 13/15
ON resistance per unit area SN ~ ~ ~—
RONXAA PR
. mm X mm
Die size _
=mm
i i 2
Transistor active area AA mm - o S ¥ -
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1 Mold resin T
2 Al wire
2-1 Wire diameter : Gate
2-2 Wire diameter : Source
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Wire average length
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Surface protection film
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3-2 Top metal
3-3 Substrate
3-4 Backside metal-1
3-5 Backside metal-2
3-6 Backside metal-3

4 Die attach
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5-2 Plating layer

Nr—o &

$

1981000 82UN0S

TILE BETEME

ncd | E& EQHNEBEAEDE
IV1Q12080T3 IV2Q12040T4Z é IV3Q12013T4Z )
(Gen1) (Gen2) (Gen3)

Epi layer thickness (um)

Cell pitch (pm)

ILD shape

P-well implantation depth (um) | - I S y

HI meED L &

—anlC XA TILTYY Phone: 072-787- 7385 e-mail: contact2@ltec.biz

. 664-0845 EEERMFAMEEM4TESL2 -8 HP: https://www.ltec—biz.com/

s AP Sl



@ oA -BRFERITLA—FER

| Contents | Page |
1 INVENTCHIP's 3rd generation SiC-MOSFET 1IV3Q12013T4Z:
EXECULIVE SUMMANY  ...oiiiiiii it 3
1-1.  Comparison of characteristics between INVENTCHIP 1200V 4
products and other companies' SiC-MOSFETs
1-2.  SIC-MOSFET Qi€  eeveeeririniieeeeeeeeiiiii et 5
1-3.  Die peripheral @dge  ...coiiiiiiiii 6
1-4.  Device structure: SIC-MOSFET .......cccoviiiiiiiiiiiiiiieiiiiis 7
Transistor schematic cross-sectional view .............................. 7
2 SIC-MOSFET Observation .............ccoceviiiiiiiiiiniiieiieceeennn 8
2-1.  Structure analysis (SEM) ........ooouiiiiiiieieieieiiiiiiie e 8
Transistor structure and process features (1) —(5) ............ 8-12
2-2.  Details of the self-aligned formation process to determine the 13

MOSFET channel length Lch (estimated)

3 Summary of analysis results for INVENTCHIP's 3rd generation 14
SiC-MOSFET 1IV3Q12013T4Z
Table 1 Device structure: SIC-MOSFET  .........ccooveiiiinneen. 14
Table 2 Device structure: Layer materials and film thicknesses 15
4 Manufacturing Process Flow Analysis .............cc.cooeeiieiinns 16
4-1. SiC-MOSFET front-end wafer process flow (estimated) 17
4-2.  Cross-sectional view of the manufacturing process sequence 18-22
5 Electrical Characteristics Evaluation — ..................ccoeees 23
5-1. INVENTCHIP 1V3Q12013T4Z Id-Vds characteristics ............ 24
5-2.  OFF-state drain current vs drain voltage (Vds) as a function of 25
temperature, and activation energy (Ea)
5-3.  OFF-state breakdown voltage BVdss characteristics ............ 26
5-4. Comparison of OFF-state drain leakage current characteristics 27
5-5 Gate leakage current Igss characteristics  ........................ 28
5-6. Body diode characteristics .............cccoviiiiiiiiiiiii 29
5-7. Ciss, Coss, Crss-Vds Capacitances ............ccocovevveeneennen. 30
5-8.  Device structure and electrical property analysis: ON resistance 31-33
component analysis
5-9.  N-epi (Drift) layer impurity concentration analysis ............... 34
5-10. Device structure and electrical characterization: Breakdown 35
voltage
6 References ..o 36

—anlC XA TILTYY Phone: 072-787- 7385 e-mail: contact2@ltec.biz
-

664-0845 EEERMFAMEEM4TESL2 -8 HP: https://www.ltec—biz.com/




o ~
@ FotR-BRFHEETLR— Do DR
\F s
[ Source Metal ’ .
o\ \f > Possible Alignment Tree:
o
[AM }&—— JFET
N-Epi (Drift) MR
0005 2.00kV 8.0mm x20.0k
—. s TIA A bV —
FSUOREHIL
1V3Q12013T42
=) T i : i
i I = =—|d-B\dss BVdss= v
PAb b bbb b bbb b d bbb d b bbb bbb bbb bbb} = ;
sEREsE s 5 ——Id Post Bdss : /
= t
e @ [ LA
D R A N R Ty R TR A RN AN Y % S=E=
T T o 5 / !
a e
i g I g 4_/
. & f
: 7 ===
————————— w» S
el m e R B e
||}f‘| T — - ek el o et
- | Drain-Source Voltage, Vds [V]
SiC MOSFET A+t R - —4 L X(HETE) 4% % EBVdss
IWV3Q12013T47Z lgs-Vgs INVENTCHIP IV3Q12013T4Z SICMOSFET
+ + | _ -
P = | ?
g - °C &
(=] / % -
£ T i $
ol R
2 - i g R [ [ ]
E 1 1% 3 fiT
NS
3 i £
- ra i}
§
3
Gate-Source Voltage, Vgs [V] Space Charge Depletion Depth, Wd [um]
Gate!)—% Eifi ¥} Gate—Source M EE By,

—anlC XA TILTYY Phone: 072-787- 7385 e-mail: contact2@ltec.biz

I%... 064-0845 EEEF/HRAMA4TEHSLI2-8 HP: https://www.ltec—biz.com/



	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7

