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Trend of Cell Technology

 Trend of Cell Technology

Source: PV InfoLink Report Aug_2026



Leadmicro PV Milestones

2016-2019 

PERC Era

1st Gen KF4600, World first batch 
ALD with highest throughput, 
tailored for PERC, Eta. > 23.2%

p-Si

SiN

Al2O3

n+

SiN

1. Tube ALD breakthrough for TOPCon

2. Pioneer in PE-ToxPoly new tech. dev.

3. PE-TOPCon Turnkey Project 16GW

2019-2024 

TOPCon Era

1. TOPCon+/TBC: EPD, Laser etc.  

2. TBC Turnkey Solutions: PE-ToxPoly(p)

3. Perovskite, Tandem Turnkey Solutions

2024 onwards

Future
(XBC & Perovskite & Tandem)
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Trend of TOPCon Cell Technology

 Tunnel oxide and poly-Si: in-situ

 Poly-Si：LPCVD VS PECVD (~ 80%)

ITRPV 2023 Source: InfoLink Report_Aug 2024

PECVD poly-Si



2021.06 

1. Completed feasibility 
pilot-line study

2. S o l v e d  p r o c e s s  & 
equip. bottlenecks

3. Eta > 24%

PE-TOPCon 0.0 
(Pilot-line)

24%

2023.12

1. Cost: 2% PH3 → 8% 
PH3 (~3 times↓)

2. Eta：SE, rear opt. 
polish+paste，
Tox+Poly etc.

PE-TOPCon 2.0
 (Mass-prod.)

26%

2022.06

1. Completed 1GW Mass-
prod. study

2. Solved Yield bottleneck

3. Eta > 26%, Yield > 97%

PE-TOPCon 1.0 
(GW Scale 

mass-prod. evalu.)

26%

2023.06

1. Factory level expansion

2. Solved mass-prod. 
expansion problems.

3. Eta: rear morphology，
anneal opt., screen-
printing etc. 

PE-TOPCon 1.6 
(Factory level Mass-

prod.)

26.6%

2024.12

1. Laser assisted firing  
2. Front-side opt.

PE-TOPCon 3.0 
(Mass-prod.)

> 26%

PE-TOPCon Development Milestones



International Impact

2023 Jan Cover

 Selected as PIP featured cover twice
 Well recognized internationally (including Europe, US, Lartin, Spain, India etc.)

2023 Mar Cover
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PECVD in-situ p-Poly Industrialization Breakthrough

 PECVD in-situ p-Poly Industrialization Breakthrough

Uniformity

iVoc=744

iVoc=740

iVoc=719

iVoc=681

iVoc=748

iVoc=678

iVoc=728

iVoc=746

LPCVD PECVDPassivation Blistering Free

ECV 



TBC Turnkey Solutions
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XH10000LP Product Highlights

Capacity
High

182*106:

6760 pcs/tube

Performance
Excellent

Unique Temp. and 
Gas flow design

Uniformity: 3%3%3%

Loading
Method

Like-PE
Compatible with 
half cell design

XH10000LP Equipment Adv.

Double-paddle design
Tailored design for high 

throughput

Easy Maint.
Uptime High



Leadmicro Confidential & proprietary

Comparison of Loading Methods
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Loading Methods Horizontal
（2nd Gen.）

Like-PE
(3rd Gen.)

Advantages

1. Minimal dark edge

1. No bending
2. No wafer sticking issue caused broken edges 

and corner damage 
3. No hidden cracks
4. Better film uniformity
5. Lower chemical consumption (COO)

Dis-advantages 1. Wafer bending
2. Wafer sticking caused broken 

edges and corner damage
3. Hidden cracks
4. Film uniformity issue & High COO

1. Dark edges (PL)

TOP 3 defects 1. Dark edges: ~ 0.3%
2. Dark spots: ~ 0.3%
3. Scratch: ~ 0.2%

1. Hidden cracks: 2% - 3%
2. Dirt: ~ 0.2%
3. Dark spots: 0.6% - 0.8%

Yield (Defects) ~ 0.8% ~ 3%



Leadmicro Confidential & proprietary

 Unique circular gas intake and uniform flow distribution system, to achieve excellent gas flow and 
density uniformity

Unique Gas Flow Design
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Leadmicro 

Confidential

Leadmicro 

Confidential

Leadmicro 

Confidential

Leadmicro 

Confidential
Leadmicro 

Confidential Leadmicro 

Confidential

Leadmicro 

Confidential
Leadmicro 

Confidential

Gas Flow Simulation

Cross-Section

Flow Velocity Concentration



Film Uniformity

Full cell uniformity

Film Uniformity:
Half cell film uniformity

 Excellent temp. and gas flow design, ensured excellent film uniformity
 WIW/WTW/BTB: 3%3%3%



Publications (Original Works)

2022: 
 Boron Diffusion + LPCVD Poly
 High emitter resistance + paste development
 BCl3 doping source development
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6th Gen. PECVD Product Highlights

6th Gen. PECVD Product Features
Capacity

High

(16.7% - 20%)↑

Uniformity
Excellent

6%→3% 
(Ultimate Beauty for BC)

Yield
High

Unique Arc 
Extinguishing design

Maint.
Easy

non-cooling 
Electrode Maint. Tech.

Maint. time ↓600% (26H→<6H)

Maturity
High

Uptime
High

Upto 98.6%



New Gen. Tube PECVD Temp. and Gas Flow Design

Temperature Simulation 

Gas Flow

 Temperature simulation, to provide guidance to 
thermal compensation design

 Gas flow simulation, to provide guidance to gas 
flow design

 Simulation + Actual Measurement：

                Excellent Film Uniformity

Physics Model

Leadmicro Confidential

Leadmicro Confidential Leadmicro Confidential

Leadmicro Confidential
Leadmicro Confidential

Leadmicro Confidential

Leadmicro Confidential
Leadmicro Confidential Leadmicro Confidential

Leadmicro Confidential
Leadmicro Confidential

Leadmicro Confidential

Leadmicro
 Confidential



SiNx Film Color and Uniformity

Film
 C

olor im
proved Significantly

4.60%

3.13%

5.26%

3.85%

4.67%

4.02%

5.22%

3.12%

6.74%

2.66%

4.55%

2.85%

6.52%

3.09%

5.09%

3.83%

6.76%

3.16%

4.48%

3.60%

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

6.00%

7.00%

Current New Gen.

WTW Film Uniformity

 Coloring: Significantly Improved 

① WIW＜1.6％；

② WTW 6.39％ → 3.33％；



Unique Electrode Component Solution

Leadmicro
Pioneer Non-cooling Electrode Components Maintenance Solution

Maint.
Time

Reduced 600% 

(from 26hrs to 6 hrs)

Capacity
Loss

Reduced

87%

Manpower
Time

Reduced

83%

Vulnerable 
Parts

Greatly reduced

Due to non-temp. 

cooling

Features：

 Removable Electrode online

 Removable electrode assembly online

 Unique Arc extinguishing design

 Impedance monitoring

Electrode



Publications (Original Works)

2022: PEALD Al2O3 + LPCVD Poly 2023: PEALD SiO2 + PECVD n-Poly

2023: PECVD O2 + PECVD n-Poly 2024: PECVD NO2 + PECVD n-Poly
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Trend：AlOx deposition  PERC/TOPCon

 Trend: AlOx deposition PERC/TOPCon

Source: ITRPV 2024

2020 2024VS



8th Gen. KF20000S Features

 TBC, HPBC ALD Al2O3 New Requirement: double-side coating 

F. Haase, et al., 46th IEEE PVSC, 2019

Technology Batch ALD Al2O3 In-line ALD PECVD two-in-one

Efficiency

Equipment 
Price

Maintenance 
Period

Operating 
Costs

Double-side 
Coating

Wrap-around



Tube KF ALD

Capacity
High

Uptime
High

> 98%

Breakage
Low

< 0.03%

Maint.
Easy

Less powder

COO
Low

Highly 
Automated

High-eff.
Cell Tech.

Standard process for 
TOPCon, XBC, 

Perovskite,Tandem cells

Unique
Design

Each tube work/maint. 

independently

Compatibility
Good

Compatible with various 
rectangular size wafers

Market 
Share

Highest
Capacity
Highest

1.5XBoat Tech. 

Capacity 50%↑



Publications (Original Works)

2012: 
 Solved the bottlenecks for 

ALD Al2O3 from lab to PERC 
cell commercialization

2013:
 Proved ALD Al2O3 excellent 

surface passivation for 
boron surface

 Pave the way for today 
TOPCon’s application

2013:
 Light-soaking mechanisms study

B. LIAO, B. Hoex, et al., J. Phys. D: Appl. 
Phys., 2013

B. LIAO, B. Hoex, et al., J. Appl. Phys., 2013B. LIAO, B. Hoex, et al., J. Appl. Phys., 2013
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Leadmicro EPD Features

 TOPCon/0BB/Poly 
Finger/TBC

 Half/Third/Quarter 
cell tech.

 M10, G12R，G12

 Low long-term 
investment

Stability
Excellent

 No freq. maint.

 Unique Live 
monitoring

 Uneven cutting 
surface: ALD

Conformality
Excellent

One-stop
Compatibility

Capacity
High

 > 20000 pcs/hr 
(Full Cell)

 Chemical+Field 
effect + H 
passivation + 
thermal + light 
treatments

 Half cell > 5 W
 1/3 cell > 8 W
 1/4 cell > 10 W

Excellent
Passivation



Laser Products

TBC Patterning

Poly Thinning

Laser Assisted Firing

Laser SE

 Jsc ↑
 Bifaciality ↑

 Accurate Control
 P/N Region Patterning
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Half-cells Series – New Products

•••

•••

PECVD ZR6000-HALD KF20000S/D-H Diffusion XH10000B-H
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Leadmicro Confidential & proprietary2026-2-12
2026-2-12

新能源
New Energy

 World 1st IPO company with ALD core technology
 >2000 employee with ＞36% R&D staff
 >20% R&D expenditure (> 20M USD in 2023)

 >3000 ALD reactors delivered
 >800 GW capacity cumulatively

 >100 delivered/to be delivered ALD systems
 >300% rapid growth in 2023
 Only production proven supplier of 300mm ALD tool in China

About Leadmicro

新材料
New Material

产业化应用中心
IAC



Intellectual Property 

 The intellectual property across China, United States, continental Europe, Japan, Germany，India，

South Korea and other countries and regions.

 Patent Application ＞760；

 Granted IP ＞230；

 Proprietary Technologies ＞3,000；

 Global Registered Trademarks > 110.

The number of patent applications maintains a stable 

growth, with invention patent applications accounting for 

more than 60%.

The IP conversion rate exceeds 80%, of which the 

industrialization rate of the company's effective invention 

patents exceeds 76%

2016-2026Q3

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025(E)



Leadmicro PV Turnkey Solutions

PE-TOPCon 4.0 
Turnkey Solution

TBC
Turnkey Solution

Perovskite/Tandem
Turnkey Solution



Leadmicro PV Product Series

KF ZR XH JW Laser HY
KF20000S ZR6000 XH10000 EPD40000 HY10000

Batch ALD/CVD PECVD/PEALD

Diffusion
Anneal

Oxidation
LPCVD

Edge 
Passivation

SE
LAF

Poly Thinning
TBC Patterning
Laser Cutting

In-line 
ALD/PEALD

/PECVD

Al2O3, SiO2, TiO2, 
SnOx, TCO

Al2O3, SiNx, SiO2, 
poly-Si (n&p),

a-Si

O2, BBr3, BCl3, 
POCl3, poly-Si Al2O3

Al2O3, SiNx, SiO2, 
poly-Si (n&p),

a-Si



Leadmicro PV Product Series

HY iSparol SuiR MS SuiR EVA Laser

In-line 
ALD/PEALD

/PECVD

RTR Platform 
ALD

Magnetron 
Sputtering Evaporation P1-P4

Al2O3, SiNx, SiO2, 
poly-Si (n&p),

a-Si

Al2O3, SiO2, TiO2, 
SnOx

NiOx, ITO, Cu/Ag LiF, C60



Global Market

Global Market Leader in ALD technology for PV industry



Conclusion

 Recent Progress of Cell Technologies
 TOPCon to TBC Solutions
 LPCVD Route
 LPCVD + PECVD Route
 PECVD Route (New Technology)

 TBC Equipment Solutions
 ALD：1.5X Boat Tech., capacity improved ∽50%
 LPCVD Route：Like-PE loading
 PECVD：capacity improved ∽20%, uniformity 6%→3% (Extremely Beauty)
 EPD, Laser

 TBC Equipment Investment: from 360 to ~230 M/GW




