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NCAP Overview 

Established in Wuxi in 2012 

 

10 investors 

Including the Institute of Microelectronics and the 

largest OSATs and substrate companies in China 

(JCAP, NT Fujitsu, WLCSP, ANJILI, WULIWANG, 

SCC, NDB, IME, Hua Tian, XIN Sheng Kuai Jie) 

 

 Independent business entity 

3 Fan Out Technology Overview  



Keynote: Fan Out Technology Overview  BiTS China 2017 

September 7, 2017 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Wuxi Headquarters 

Beijing Center 

• R&D & Engineering with 9000m2 

• engineering assembly &metrology 

equipment with ￥160 million，fixed 

total equipment value ￥ 345 million。 

Shadow Moire, measure warpage 

NCAP Platform 
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R&D Infrastructures  

address：Building D1, China Sensor Network, International Innovation Park, 200 Linghu Boulevard,  

WuXi, Jiangsu Province, China 5 
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Industry / Institute Collaboration 

  

  

Design 
house 

OSATs 
Material/ 

equipment 
Suppliers 

collaborate with industry partners and institutes, 

proceed small quantity of manufacturing  

6 

Foundaries 
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NCAP Role in Innovative Channel 

IC Design 

Fab 

        Package Assembly 

        Final Test 

       Substrate 

        Equipment / Materials 

        SIP Design 
        TSV 

        Wafer Bumping/Probing 
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Cost Advantage 

Substrate /gold free， 

Scalable to the large panel 

(600mm above) 

Performance 

Shorter interconnect 

length, high speed 

application; 

Superior package level 

reliability， 

Excellent board level 

reliability 

Why Fan-out 

Form Factor 

Thinner package， 

Package size Scalability 

I/O density 

Small pitch， 

High pin counts 
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Fan Out Market Forecast 

9 Fan Out Technology Overview  



Keynote: Fan Out Technology Overview  BiTS China 2017 

September 7, 2017 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Fan Out Applications 
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Fan Out Material & Equipment 
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Fan Out Market Development 
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Fan Out Market Scale 
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Global Fan Out Supply Chain 
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Global Fan Out Players 
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Global Fan Out Market Capacity 
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Performance (L/S; 

pitch;  multiple die, 

etc.)  

Cost 

BB,PMU,RF,GPS, 

MEMS, etc. 

APE,FPGA,CPU,G

PU, etc 

Development Trend 

Single chip to Multichip , Development 

from two dimensional to three-dimensional 
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Materials 

Equipment 

Process 

TBDB (can withstand 260C) 

Mold material/carrier to achieve low warpage 

Die placement(panel level) UPH>10K 

To achieve low cost  warpage( TBDB 

machine: mechanical/thermal/laser) 

Low warpage of package 

Low CTE to achieve high reliability 

Technology Challenges 
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•Others (e.g., DECA (chip 
face up panel level ) 

technology ； ASE licensed 

this technology (panel level, 
and ship out 100 million units) 

• RCP technology 

(wafer level), from frees，
and licensed NEPES,  
• Low volume shipment 

• TSMC InFO (wafer 

level)：Apple used this 

technology in iPhone 7 

(A10 processor)。 

• eWLB (wafer level) 

• First fanout patent filed 
at 2001 

• Shipped out 1billion 
units since mass 
production in 2009 

2009 2016 

Existing 2009 

Major Fan Out Technologies 
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Key Player Technology  
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Key Player Technology  
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Major IPs for Fan out 

RDLs to fan out the circuitry from die edges without using 

substrate 
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Global IP Distribution 

• 6137 Patents  

• 8837 Patent Families 
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eWLB Major Process 
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TSMC InFO Main Process 
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TSMC InFO PoP Structure  
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OSAT in China Packaging Fan out 

Technologies 

available 

status 

Hua Tian Scientific Co., Ltd eSIFO ™ Qualified and engineering 

samples are ready; and 

ready for ramping in the 

production 

JCET MIS technology based  Ready for mass production 

NT Fujitsu Panel level fan out In development 

Status of Fan Out Development (China OSATs) 
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NCAP eWLB Sample Builds 

Film-

Assisted 

Molding 

Printing 

Fan Out Technology Overview  28 

77G eWLB sample 
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NCAP WL Fan out Test Results 

Fan Out Technology Overview  29 
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Large Panel Fan Out Consortium 

No. Key members 

1 NCAP 

2 SCC (深南） 

3 SPIL (Taiwan) 

4 Sinopaco（中鹏） 

5 AMC（Taiwan) 

6 Delphilaser（德龙） 

7 Fujitsu 

8 TOWA 

9 Bee-semi(中电科） 

10 JSR 

11 Screen 

12 KohYoung ( 高永) 

13 Savansys 

14 Huawei 

15 Mascem（技美） 

16 Sumitomo 

17 Shin-Etsu(信越） 

18 DNP（大日本印刷） 

19 ASM 

20 Ingenic(君正） 

21 ORC 

22 SCHOTT 

23 Atotech 

24 See ray 

25 Lenovo 

End users  
(Huawei, 
Lenovo)  

NCAP 

(industry & 
commercial

ized 
Partner) 

Fujitsu , SPIL , 
SCC 

Material 
/equipment 
suppliers 

 Objective: Development and characterization of large panel fan out design, process 

and reliability, provide supply chain analysis and justification for commercialization 
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Membership fee: US$20K 

Paying members :15 companies 

Supporting members: 10 companies  

Consortium Key Members 

31 
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Consortium  

on Low Cost Panel Level Fan-out Technology Development 

• 25 International Companies joined the Consortium 

• Target single die fan-out (one layer RDL) development & 

demonstration (Phase 1) 

• Establish design, simulation, process capability and 

panel level fan-out supply chain build up 

• Complete single die fan-out lesson learnt and preliminary 

process & reliability qualification 

• Drive low cost solutions & commercialization 

• Establish panel level fan-out technology Industry chain 

embryonic in China 

Panel Level Fan Out Consortium 
 

32 Fan Out Technology Overview  



Keynote: Fan Out Technology Overview  BiTS China 2017 

September 7, 2017 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Die First Process 

Lamination 

Die Attach 

Panel Molding 

RDL 

Ball Drop 

Testing 

2nd Bonding 

UBM 

Package structure 

Package size: 8.9 x 7.7 mm 

RDL:  1 layer 

RDL Line/Space: 20/20μm 

Ball Pad Size: 250 μm 

Ball Pad PI Open: 230 μm 

 

Die sizes: 5.24 x 4.835mm 

Die pad pitch: 96 μm  

Die thickness: 200 μm 

Die Pad PIO: 65x65 μm 

Die Pad Qty.: 207 

Key Benefits  

 

• Have advantage of easier 

process 

• Thinner than flip chip package 

(no substrate) 

• Support increased I/O density 

• Excellent electrical and 

thermal performance 

• Excellent high temperature 

warpage performance 

• Fine line & space 

• Panel level molding process 

• Establishing  panel level fan 

out industrial base 

Die First Process  
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Temporary Bonding 

Substrate Pattern 

Flip Chip 

Panel Molding 

Testing 

Ball Drop 

 

Package size: 8 x 8 mm 

Package ball Qty : 185 

Substrate Line:  1 layer 

Line/Space: 30/30um 

 

Die sizes: 6 x 6 mm 

Die pad pitch: 200 μm  

Die Thickness: 150 μm 

Cu pillar height : 70um 

Copper pillar Qty.: 203 

 

Substrate Surface 

Finishing 

Singulation 

Die Last Process 

Key Benefits  

 

• Utilizes a Low Cost FC Coreless 

Substrate 

• Panel processing (low cost) 

• No FO Wafer Fab Investment 

needed, can use existing Flip 

Chip Packaging manufacturing 

lines  

• Fan-Out Packages with low 

thickness  

• Design based on flip chip die  

• Test as module as usual  

• Establishing panel level fan out 

industrial base    

Package structure 

Die Last Process 
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Die First Process Die Last Process 

Major Results Sharing 

35 
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Conclusions 

36 Fan Out Technology Overview  

1. Fan out technologies are commercialized in the 

major forms of eWLB, RCP, InFO, and other 

mixed technologies. 

2. The market will be booming for fan out especially 

after Apple iPhone 7 was using InFO technologies. 

LPFO will be commercialized soon. 

3. The material and equipment suppliers are facing 

challenge of supplying qualified solutions with time 

frame and low cost. 

4. China will be the hot place to execute fan out 

manufacturing and products in next 5 years. 
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Thank You ！ 
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