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Technical MOSFETs
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Various power MOSFET Structure
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The gate process of Up and down.

Convention Split gate process
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Force MOS Technology

• The Patent of three Mask Layer-- LV 

• Shielding Gate --- MV

• Super Junction --- HV



3 mask Process (20~40V N&P)

Patents For Three 
Mask Layers

Force MOS Technology-A



Patent - 1



Patent - 2



Patent - 3



Patent - 4



3 mask Process (20~40V N&P)

Shielding Gate 

Force MOS Technology-B



Patent

• Force-MOS own the patent of ETG Process & Structure.



Performance Benchmark
Normal Trench 60V

EPI Trench Gox P-well BVDSS RA45 RA10 VTH VF11

Implant Drive-inT R um A V
mΩ*cm^

2
mΩ*cm^

2
V V

5
0.65

0.9 630
B11, 2.2e12, 30KeV, 7 degree
B11, 2.2e12, 140KeV, 7 degree
B11, 2.2e12, 300KeV, 7 degree

1000C, 25min

63.03 0.30 0.24 2.12 0.86 

0.7 64.81 0.32 0.26 2.06 0.86 

6
0.65 65.13 0.36 0.31 2.00 0.88 

0.7 68.30 0.39 0.34 1.98 0.88 

ETG2 60V

EPI N-well P-well BVDSS RA45 RA10 VTH VF11

Implant Drive-in Implant Drive-inT R V
mΩ*cm^

2
mΩ*cm^

2
V V

5
0.45

P31, A e13, 140Kev, 0 
degree

1150C, 
50min

B11, B e13, 40KeV, 0 degree
B11, B e13, 140KeV, 0 degree

1000C, 
25min

67.260 0.224 0.165 2.126 0.443 

0.55 69.787 0.249 0.188 2.115 0.443 

5.5
0.45 68.411 0.246 0.191 1.856 0.455 

0.55 73.622 0.277 0.221 2.055 0.454 Die Shrink 

50%
ETG3  60V

EPI
N-well

BOX Trench Poly-1 Gox
P-well

BVDSS RA45 RA10 VTH VF11
Cell 

Pitch Implant

P31, 

300keV

Drive-in
Implant

B11
Drive-in

T R um um um A V mΩ*cm2 mΩ*cm2 V V um

5.3 0.94
1.80E+13 1150C/ 

50min
0.3 2.2 0.9 700

1.3e13, 40KeV

1.3e13,180KeV

1000C/ 

20min

68 0.24 0.15 2.16 0.40 
1.5

2.20E+13 68 0.21 0.14 1.77 0.41 

5.3 0.94

1.20E+13
1150C/ 

50min
0.3 2.2 0.9 700

1.0e13,40KeV

1.0e13,180KeV

1000C/ 

20min

68 0.25 0.16 1.80 0.37 

1.61.40E+13 68 0.22 0.15 1.60 0.37 

1.60E+13 69 0.21 0.15 1.63 0.37 



Design Rule Dimension

Cell Pitch: 1.6um

Main Cell:
• Trench Opening: 0.5um

• Contact Opening: 0.24um

• Contact to Trench: 0.43um

Structure:
• Trench Depth: 2.2 um

• Thermal Oxide:0.3um

• Source Poly: 0.9um

• Gate-Oxide: 700A

• Gate Poly : 0.9um

• Contact Recess: 0.4um



Design Rule Layer

✓ N-well

✓ Trench

✓ Source Poly

✓ P-well Mask (Option)

✓ Source (N-Plus)

✓ Contact

✓ Metal

➢ Total needs 6+1 

Layers



3 mask Process (20~40V N&P)

Super Junction
HV_MOSFET

Force MOS Technology-C



Super Junction 600~800V

▪ Patent Issue : Expired!



Process introduction

Conventional 

Multi-Epi Technology Deep Trench Technology

32mWcm2 @660V 19mWcm2 @660V

Cell Pitch: 20um Cell Pitch: 12.5um

Gate SourceSource

Drain

SuperFET

Gate
Sourc

e

Sourc

e

Drain

SupreMOS

• Higher active cell density

• Stable process parameter during fabrication

• Simple process step

• Special deep trench etching, fill-in process and particle management required



Our New Device

Froce-MOS Super Junction

• 用Multi-Epi 做出 Deep Trench的結構
特性

• 具有製程較簡單且超低導通電阻的優點
• 台灣第一家高壓Super Junction 

MOSFET 製造商

-70%



Technology Road Map

2018                  2019                    2020                2021

Normal Trench 

3 Mask Layer

ETG1

Split Gate

ETG2

Shielding Gate

Super Junction

20V~40V

40V~120V

200V~800V
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Portable Batteries Pack

Dual N; VDS=20V;ME6968ED(TSOP8)

Dual N; VDS=20V;ME6874DL(DFN3*3)

Dual N; VDS=20V;ME6874(TSOP6)

Single N; VDS=30V;MEE7634(DFN5*6)-FTG

Single N; VDS=20V;ME7620(DFN5*6)-New product

Cell Battery

Control

IC

One/Two cell Battery Packs

PDA, GPS, MP3, Cell phone and 

Bluetooth headset reference  

package design in circuitry.

http://www.motorola.com/motoinfo/product/images/0,,69,00.html
http://images.apple.com/iphone/gallery/images/gallery1_hires20070621.jpg


Customer base

http://www.pc118.cn/Article/UploadFiles/200610/20061022090321475.gif
http://images.google.com.tw/imgres?imgurl=http://www.104.com.tw/upload1/logo/1104_22449566000.gif&imgrefurl=http://www.104.com.tw/jobbank/cust_job/job.cfm?jobsource=104i&jobnum=3489989&invoice=22449566000&h=70&w=433&sz=4&hl=zh-TW&start=10&tbnid=goswktzJh8boFM:&tbnh=20&tbnw=126&prev=/images?q=%E7%B2%BE%E8%8B%B1%E9%9B%BB%E8%85%A6+LOGO&gbv=2&complete=1&hl=zh-TW&sa=G
http://webold.changhong.com/changhong_en/changhong_global.htm


Supplier

▪ Wafer: ▪ Assembly:



Package Type-1

SOT-23

TSOP6

TSSOP-8SOP-8

T0-220 T0-220F

TO-247

J2928-8

TO-251

TO-252 3L TO-252 4L

SOT-89

SOT-223

SOT-262

TO-263 SOT-323

SOT-523

SOT-723

SOT-363

SOT-563



Package Type-2

DFN3x2

DFN3x3 NEP

DFN3x3 Single DFN3x3 dual

DFN3.3x3.3 

Single

DFN3.3x3.3 

dual

DFN(S)3.3x3.3 

dual

DFN(S)3.3x3.3 

Single

DFN5x2

DFN5x6

DFN2x2 6L DFN2x2 8L

Power BGA

Dual Cool 2015

LF-PAK56D



ID(A)

20V 30V 60V 80~200V

10A

>50A

Power Tool 
ME60N06

ME7640 RDS_on <1m ohm
ME7644 RDS_on <0.9m ohm

Server
ME7686/ME7636/ME7170

PC
ME60N03A(S)

ME70N03A(S)

ME20N03

ME7686/ME7386(PPAK)

NB
ME7686/7636(PPAK)

ME7686/7170(PPAK)

ME4856/ME4626

ME4384

ME4410A/B

ME4920….

Inverter
ME4542/ME3948/ME3500/ME4565D4

/ME60N04/ME70P04/ME4946

DC-FAN
ME2306/ME4542ME4946

30A

Consumer
ME2320D

ME2323D

ME1403D

ME8803D

DC Module
ME7686/ME7636

ME7686/ME7358(9)

ME80N08

LED lighting(ME23XX)

Battery
ME8018, ME8017

ME4626, ME8027

E-Bike
ME75N80

ME80N08

ME100N15T

40V 500V

DSC flash (IGBT)
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http://images.apple.com/iphone/gallery/images/gallery1_hires20070621.jpg
http://www.sonystyle.com.tw/is-bin/INTERSHOP.enfinity/WFS/Sony-SonyStyle-Site/zh_TW/-/TWD/ViewProductDetail-Start;pgid=H3psSIgW70xSR0svMCUiyAou00000ct-VEki?ProductUUID=py8KAQux_RIAAAESW4AMeAQK&CatalogCategoryID=BzEKAQuxVk0AAAESHrIMeAPy
http://www.regitar.com.tw/rk1814_main.asp?id=264
http://www.powerconversion.com/products/websheet/372/LQS-48V-Input-Value-Series
http://www.alibaba.com/catalog/12042676/Ati_Radeon_X1950_PRO_Video_Card/showimg.html
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