
Crystalline Silicon Solar Cell 

Bulk Defect Passivation Equipment 

Anti-LID 4800 



Company Bri'efs 

Product Introduction 

Demo Results 
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Established by a Ph. D team from Silab, Zhejiang 

Located in Liyang, Jiangsu 

Registered capital RMB 12. 8 million 

Focused on R&D and manufacturing in c-Si wa梅r

Culture 

Philosophy: Innovate with times 

Core Values: Purity, Simplic比y, Innovation, Sharin: 

Mission: PV Wings 
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Trinasolar ，坷留京肝苑仗·
．··曹 LERR/Solar

CanadianSolar 
天古玩

主王F-PI/ ＠阳门山ha 1Q OELl.S 办晋能清洁能原有限公司

FQII"。IQ。

AST芮one畏GY

As of 28/6/2017 

§ SUNTECH 
BE UNLIMITED 

〈龟． ． GCl Syst@m lnteg’a,ti。” TMh”。logy E。.. Ltd 

可:V 飞到」』 协矗集成科技股份有限公司

Partners >21 
Sales Record > 39 sets 
New Orders > 33 sets 

中利腾晖光伏
TALESUN LI IOM; l I TJ\I.F.SIJN SOL八R

西周末UBii~
T、V SOLAR 
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》M。n。 Cells
1. Low唱r B or O concentr硝m

hydrogen passiva曾m
> Multi Cells 
铀bHizem翻悔剧的'f'IPAII'鞠，E
by h州四伊！ pa帽阔峭E

> Mono: 8-0 complexes 
> Multi: Metals and impurities 
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。
High H concentration 

• Cell Structure 

• PECVD 

• Firing 

Good 

Hydrogen Passivation 

Diffusion rate (p type) 

H0> H > H+ 

Good hydrogen passivation needs high [H0] and [H-] 

~ 
Proper Charged S恒tes

• Coulomb inte『action

• Bonding electrons 
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Hydrogen Passivation Solutions 

I . Heating 

1. Fer-mi level up-shifted, higher- [• -i ·] and [• -iD] 

2. Faster- diffusion rate of •4 

3. Passivated defects inclined to be activated 

II. Carriers lnjectior-、

1 . Higher- [~•] and [• -iD] 

2. Lower- activation rate of passivated defects >
Light in』ection:
solar- cells radiated by high density LED 
or- laser- under- certain temperature 

Son g , L, et a l (2015) ” Laser E n hanced Hyd扣口gen P assivation o带 Siiicon VVaf ers " Int自rn.=lltinn月I B』口K ,rn角l 口f Photn自n自仁口v 20”§ 1 3 
Hamer, P., et a l. (20吁 5). 口hv.c::;lca s t a tus sol idi (RRL飞 R.a口id R自气自ar℃h L自白白『飞毛 9(2); 吁 11 1 吁4

P . Hamer,B. H allam, 芒认NAnham , andM. Abb口tt,JEEEJα1rnal 口，f P hntovoltaics, v口1 4，门口 5，口口.1 252 1 2fl0, 2 014 
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Dual Lane Equipment 
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inline 
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’ Dimension 

• offline: 261 O(L)*1520（叭伊1920（问）
• inline: 4500(L）会1520（叭。会1920(H)
• 1200KG (of骨ine)

’LID， ηperformance 

• p type B-doped mono cell (Tube PE) <1% 
• p type B-doped mono cell (Flat PE) <1.5% 
• p type B-
• p type B-doped mono PERC cell (Flat PE) <2.0% 

• p type B-doped multi cell +0.03% - 0.05% absolute value 
• p type B-doped multi PERC cell +0.15% absolute value 
• p type B and Ga doped multi PERC cell +0.10% absolute value 

LID criteria: 5KWh 

’ Facility 

p。wer: 380V 丁N-S,35K叭／

• CDA: 0.5-1.0MPa, 100m3/h 
· 丁hermal exhaust: 70-120Pa, <p160mm 

’ Throughput and Stability 

• 1 Om in 4800 pcs/h 
15min 3200 pcs/h 
20min 2400 pcs/h 

• Uptime 运98%

• Breakage 三0.5%。
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Light injection (L) and Electricity injecti。n (E) comparis。ns

会L= 220K叭I, E= 35KW (offline) 

• L costs m or~ electricity power, 
注 1,539,839 阳Nh I year·set* 

• Lamps of L cost RMB 84,000/year·set, while 
electricity power source is free of maintenance 

• L needs cooling water, E needs no cooling water 

Mono Cells 
1. LID pe而onnance: Land E, <1.0% 
2. Efficiencychanges 

same or lower for L, same or higher for E 

Multi Cells 
Efficie价cy same or lower for L, +0.10% for E 

• L: PieGe by piece inline 
• E: in stacks 

!!,.COO(L-E) 
注USD 0.0015川Natt

Electricity l咱action
Mono Cells: same or 

higher efficiency 
Multi Cells: +0.10% 

L - High integration 
E- Flexible integration 
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Mono-BSF 
5.00% 

4.00% 

LID 
3.00% 

2.00% 

1.00% 

0.00% 

Customer A 

LID criteria: SK叭／h

Customer B Custom ere 

LID 1.0% for the Treated 

• Non-treated 

• Treated 
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Mono-BSF 
5.00% 

4.00% 

LID 
3.00% 

2.00% 

1.00% 

0.00% 

10K叭／h

Modules 

30K叭／h

Radiation 

60K叭的 LID 1.5%-1.7% 

”＋－M。duleA

嗣．”Module B 

·也－ ModuleC

CustomerD 

60K叭／h
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Mono-PE RC 
5.00% 

4.00% 

3.00% 
LID 

2.00% 

1.00% 

0.00% 

LID criteria: SK叭／h

4.00% 

Non-treated Solar Cell A Solar Cell B 

CustomerE 

Mono-PE RC cells with different wafer source 

LID drops 2.83%~3.69% for thetreated 

Solar Celle 

• Non-treated 
田丁reated
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Mono-PE RC 
5.00% 

4.00% 

LID 
3.00% 

2.00% 

1.00% 

0.00% 

Week1 

LID criteria: outd。。rexposure

Modules 

Week2 Week3 

Radiation 

LID 2.58% for the non-treated 

LID 1.84% for the treated 

四... Non-treated 

-Ill-Treated 

CustomerF 

Week4 
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Multi-BSF 

.· 
。 50 100 150 200 250 300 

Efficiency change distribution for 400 pcscells 

Efficiency average gain 0.033% 

Customer G 

350 400 

’ Non-treated 

• Treated 
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Multi-BSF 

0.00% 

-0.20% 

-0.40% 

-LID 

-0.60% 

-0.80% 

-1.00% 

-1.20% 

LID criteria: SK叭／h

Cells 

LID ratio distribution for 400 pcs cells in 4groups 

LID average value 0.85% 

Average 0.85% 

CustomerG 
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6000 Multi-PE RC 
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Efficiency average gain 0.10% 



Multi-PE RC 
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4.00% 
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Modules 

30K叭／h

Radiation 

60K叭的 LID 1.0%-1.1% 

.. 四Module A 

圃，Module B 

-....ModuleC 
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60K叭／h
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Left view Right view 
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