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Abstracts

The global Perovskite Cells Laser Etching Equipment market size is expected to reach

$ 579 million by 2032, rising at a market growth of 29.1% CAGR during the forecast

period (2026-2032).

Perovskite Cells Laser Etching Equipment, more commonly referred to as Perovskite

Cell Laser Scribing Equipment, is a precision manufacturing system that uses

nanosecond, picosecond or femtosecond lasers to selectively ablate, pattern and

electrically isolate transparent conductive oxides, charge-transport layers, perovskite

absorbers and metallic back electrodes. P1, P2 and P3 scribing divide a large-area

device into monolithically interconnected subcells, while P4 edge deletion creates the

electrical-isolation and sealing area required for module encapsulation.

A complete system generally includes laser sources, beam splitting and shaping optics,

a precision motion platform, machine vision, dynamic focusing, energy monitoring,

substrate handling, dust extraction and automated controls. Products range from

integrated laboratory systems to pilot-line tools and high-throughput multi-beam

equipment for gigawatt-scale production. This report excludes standalone laser sources,

scanners, optical components, motion modules and general-purpose marking

machines. P5 transparency processing, P6 cutting, glass drilling and laser welding are

included only when delivered as part of an integrated P1-to-P4 processing platform.

Global Perovskite Cells Laser Etching Equipment Shipments Were Approximately 180

Units In 2025, With A Weighted Average Price Of About USD 520,000 Per Unit And A

Gross Margin Of Approximately 35% To 45%.

As perovskite technology moves from small laboratory devices to large-area modules,

P1, P2 and P3 laser scribing is required to form monolithically interconnected subcells.
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Groove width, straightness, overlay accuracy and dead-zone width directly

affect active module area and power-conversion efficiency. As hundred-megawatt pilot

lines progress through validation, gigawatt-scale single-junction capacity enters

construction and established crystalline-silicon manufacturers expand tandem-cell

development, demand is shifting from sub-300 mm laboratory tools to 600 mm-to-1,200

mm pilot systems and production equipment capable of processing substrates as large

as 1,200 mm by 2,400 mm. Parallel multi-beam processing, flying optics, air-bearing

stages, dynamic focusing and inline vision tracking are becoming major sources of

equipment value.

A primary market challenge is the absence of a fully standardized perovskite device

structure and material stack. Customers use different transparent conductive oxides,

electron-transport layers, hole-transport layers, perovskite absorbers and metallic

electrodes, requiring equipment to support infrared, green and ultraviolet wavelengths

together with nanosecond, picosecond and femtosecond pulse regimes. Excessive

energy can cause heat-affected zones, material decomposition, crater formation,

redeposition and substrate damage, while insufficient energy may leave residual films

and result in high contact resistance or inadequate insulation. Large-glass warpage,

vibration, collection of lead-containing particles, long-term optical-path drift and

production-line uptime requirements further increase engineering and service

complexity.

Competition will increasingly shift from supplying laser sources and motion platforms

toward delivering process databases, inline monitoring and complete line integration.

Production tools are expected to adopt 12 to 24 or more independently controlled

beams, together with closed-loop energy control, path tracking, autofocus, scribing-

defect inspection, MES connectivity and high-efficiency particle extraction. Single-

junction perovskite modules will remain the primary near-term application, while

perovskite-HJT and perovskite-TOPCon tandem cells, flexible modules and roll-to-roll

manufacturing will provide medium- and long-term incremental demand. Suppliers

combining ultrafast-laser capability, beam-splitting optics, precision motion control and

validated perovskite process expertise are expected to secure higher market shares

and margins.

This report studies the global Perovskite Cells Laser Etching Equipment production,

demand, key manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for Perovskite

Cells Laser Etching Equipment and provides market size (US$ million) and Year-over-
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Year (YoY) Growth, considering 2025 as the base year. This report explores demand

trends and competition, as well as details the characteristics of Perovskite Cells Laser

Etching Equipment that contribute to its increasing demand across many markets.

Highlights and key features of the study

Global Perovskite Cells Laser Etching Equipment total production and demand,

2021-2032, (Sets)

Global Perovskite Cells Laser Etching Equipment total production value, 2021-2032,

(USD Million)

Global Perovskite Cells Laser Etching Equipment production by region & country,

production, value, CAGR, 2021-2032, (USD Million) & (Sets), (based on production site)

Global Perovskite Cells Laser Etching Equipment consumption by region & country,

CAGR, 2021-2032 & (Sets)

U.S. VS China: Perovskite Cells Laser Etching Equipment domestic production,

consumption, key domestic manufacturers and share

Global Perovskite Cells Laser Etching Equipment production by manufacturer,

production, price, value and market share 2021-2026, (USD Million) & (Sets)

Global Perovskite Cells Laser Etching Equipment production by Type, production,

value, CAGR, 2021-2032, (USD Million) & (Sets)

Global Perovskite Cells Laser Etching Equipment production by Application, production,

value, CAGR, 2021-2032, (USD Million) & (Sets)

This report profiles key players in the global Perovskite Cells Laser Etching Equipment

market based on the following parameters - company overview, production, value, price,

gross margin, product portfolio, geographical presence, and key developments. Key

companies covered as a part of this study include LPKF Laser & Electronics SE, 4JET

Technologies GmbH, 3D-Micromac AG, M-Solv Ltd., InnoLas Solutions GmbH, Wuhan

DR Laser Technology Corp., Ltd., Suzhou Delphi Laser Co., Ltd., Shenzhen JPT Opto-

Electronics Co., Ltd., Han's Laser Technology Industry Group Co., Ltd., Hymson Laser

Technology Group Co., Ltd., etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World Perovskite Cells Laser Etching Equipment market

Detailed Segmentation:
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Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (Sets) and average price (K US$/Sets) by

manufacturer, by Type, and by Application. Data is given for the years 2021-2032 by

year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the

forecast year.

Global Perovskite Cells Laser Etching Equipment Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN

India

Rest of World

Global Perovskite Cells Laser Etching Equipment Market, Segmentation by Type:

Small Equipment (Customized)

Large Format Equipment

Global Perovskite Cells Laser Etching Equipment Market, Segmentation by Processing

Step:

P1 TCO Isolation Equipment

P2 and P3 Functional-Layer Scribing Equipment
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P1 to P4 Integrated Equipment

P4 Edge Deletion and Other Process Equipment

Global Perovskite Cells Laser Etching Equipment Market, Segmentation by Laser Pulse

Width:

Nanosecond Laser

Picosecond Laser

Femtosecond Laser

Hybrid Pulse-Width Configuration

Global Perovskite Cells Laser Etching Equipment Market, Segmentation by Application:

Single-Junction Perovskite Modules

Perovskite-Silicon Tandem Cells

Flexible Perovskite Modules

Others

Companies Profiled:

LPKF Laser & Electronics SE

4JET Technologies GmbH

3D-Micromac AG

M-Solv Ltd.

InnoLas Solutions GmbH
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Wuhan DR Laser Technology Corp., Ltd.

Suzhou Delphi Laser Co., Ltd.

Shenzhen JPT Opto-Electronics Co., Ltd.

Han's Laser Technology Industry Group Co., Ltd.

Hymson Laser Technology Group Co., Ltd.

Lecheng Intelligent Technology (Suzhou) Co., Ltd.

Huagong Tech Company Limited

Guangdong Lyric Robot Automation Co., Ltd.

Wuhan Yuanlu Optoelectronic Technology Co., Ltd.

Wuxi Lead Intelligent Equipment Co., Ltd.

Wuhan YIFI Laser Corporation Limited

Shenzhen United Winners Laser Co., Ltd.

Shenzhen Qinghong Laser Technology Co., Ltd.

Suzhou Microtreat Intelligent Technology Co., Ltd.

Huzhou Phoenixolar Co., Ltd.

Key Questions Answered:

1. How big is the global Perovskite Cells Laser Etching Equipment market?

2. What is the demand of the global Perovskite Cells Laser Etching Equipment market?

3. What is the year over year growth of the global Perovskite Cells Laser Etching

Equipment market?

4. What is the production and production value of the global Perovskite Cells Laser

Etching Equipment market?
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5. Who are the key producers in the global Perovskite Cells Laser Etching Equipment

market?

6. What are the growth factors driving the market demand?
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