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(D A SIMPLE QUESTION

BUILDING SOLAR IN THE US

How deep does the US solar value chain go?



(D SOLAR VALUE CHAIN

WHAT WE PICTURE: SIX PRODUCTS IN A ROW
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(D FIRST LEVEL PRODUCTS

BUT THE ECOSYSTEM IS MUCH BIGGER : 248 MORE PRODUCTS
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(D SECOND LEVEL PRODUCTS

IT'S A RABBIT HOLE: 504 MORE PRODUCTS
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(D WHERE THE GAPS ARE

WHAT THE MAP TELLS US ABOUT US MANUFACTURING

121 9%

products in the solar chain with no US supplier at of mapped suppliers are US-based: 345 of 3,680
all

Each red dot is a sourcing risk for a buyer, and an opening for a US
manufacturer.



() BOTTLENECKS AND OPPORTUNITIES

STRATEGIC BOTTLENECKS: MAINLY CHINA
Fine diamond wire
China, Japan, Korea - For: wire and abrasives makers

Production-scale wire saws
China, Japan, Germany - For: machine builders

Production-scale ingot squarers
China, Japan, Germany - For: machine builders

Solar silver paste
Asia, Europe - For: chemical companies

Graphite and quartz boat cleaning equipment
China, Korea, Italy - For: wet-process tool makers

Automatic cell packaging lines
China, Malaysia - For: automation makers

CZ seed crystals (verify)
China - For: crystal and wafer makers

PRODUCTS THE US DOESN'T MAKE TODAY, AND WHO COULD MAKE THEM

DOMESTIC GAPS: ALLIED SUPPLY EXISTS
Pitch-based carbon fiber for furnace insulation
Japan, China - For: carbon fiber companies

Large quartz crucibles
Germany, Japan, China - For: quartz and ceramics makers

Polysilicon etching and crushing systems
Germany, Switzerland - For: equipment makers

Polysilicon process equipment (verify)
Germany, Korea, China - For: US fabricators (tech from AMS)

Submerged arc furnaces (verify)
Germany, South Africa - For: furnace builders

Turnkey cell production lines (verify)
China, Germany, Italy - For: equipment integrators

Silicon kerf recycling into silicon metal or Si-C anodes
Norway, France - For: recyclers, battery materials makers

Sources: PV Tech, pv magazine USA, ENF Solar, company sites (2026). "Verify" = not yet confirmed.
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() RELEVANCE OF ECOSYSTEM MAPPING

FOR US MANUFACTURERS AND INVESTORS

Q
Sourcing decisions

See every input three levels
deep, and line up qualifying
alternate suppliers before a
rule change or a shortage
forces you to.

o0
Investment priorities

|ldentify the gaps and map it
with proven buyers and
demand across industries.

Not only solar: the same engine maps semiconductors, batteries and optical fiber.

9
Sugply—chain
F%glyﬁgl‘ec&)ints of failure,

across deep levels in your value
chain. Potential for mapping
Carbon footprint across the
value chain as well.
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(D PRODUCT ECOSYSTEM

UNDERSTANDING PRODUCT ECOSYSTEM CAN HELP YOU DIVERSIFY INTO NEW MARKETS

Matedial

Pendulum Grinder

Materai
Fumaces for Graphite
Purification and Coating

Material Mstaria
Cold Isostatic Pressing Furnaces for Graphite

(CIP) Equipment Purification and Coating
Materal Matarial
Needle Coke Glow Discharge Mass

Spectrometers (GDMS)

/

Matedial

Isostatic Graphite Blocks
manufacturing solution

/

Mateddal

Graphite making Kneading
Machine Materis

Isostatic graphite

\

Material 2

Impregnation Systems Explore Request Quote

Material

Petroleum Coke

Matedial

Vacuum Pressure
Impregnation (VPI)

Material

Petroleurn Pitch

Appllcation

Graphita Insulation Falt

Application

Graphite Insulation board

Materisi
Polysilicon
Applcation
Graphite Heating Matarisi —
Silicon Ingot
Blements Graphite Insulation Felt g
74 Supplies 1 Applicatiars 120 Materials
Applcation

Request Guate
Graphite Crucibles

Explore
Matarist
FZ (Float Zone) Puller
Materisl
Vacuum Pump

a4 Matarial e
/ Argon Recovery System
Isostatic graphite parts

8 Suppliees

Explore Reguest Quote

Matedial

Rigid & softinsulation felts

Matarias

Monocrystalline Ingot
Grower (Ingot puller)
Watorial 6 Suppiars

Graphite Insulation Felt Explere. Regquest Quote.

/

Materal
Graphite Heating

Matarial
Elements

Ingot Squarer

Deionized Water Systems \
\ Mataria
ataril Sawing Liquid (Cutting
PHOTOLUMINESCENCE Fluid far Silicon Ingots)
IMAGING TOOL (PL
Matarial
Matarial Glue [Resin Plate to Metal
Ingot Cropper Fixtura)
Miatarial
Matariat Diamond wire slicing
/ Nitric Acid machine
Assiication Maaria
RIGID CARBON — Hydroflueric Acid
INSULATION Consulting Services for
Solar Ingot and Wafer

——

Mataral

Appiication
Silicon Wafer
28 Supsliors |6 Apghcations| 45 Materi

Explare Raguest Quet

Matarial
Edge Isolation + PSG
Etching Inline System

Matarial
Polycrystalline Silicon

Silicon Kerf Recycling

Agplicatian

Integrated Circuits

Agplication
Monocrystalline Silicon
Solar Cells

Appication

Silicon Kerf

1Suppiars| 2 Appications | 2 Mat oials

Explore. Request Quote

Agplication
Perovskite Tandem Solar
cell

|~/

| e ppicain

Solar Cells

Wafer 79 Suppiers | £ Appiications 100 Materils
Explore Recuest Quote
Mataral
PERC Laser Ablation Tool
Mataral

Gas Purification Process
System

e
Spectroscopic
Ellpsometer

Laser Repairing System

Matarial

Applcaion
/ Silicon Carbon (Si-C)

composite anodes

0 Suppirs | 1 Appications |1 Materi

Appleation

Silicon Metal

Appleation

Polycrystaline Sclar
Photovoltaic Panels
Applcaion
/ Solar Photovoltaic Module

Appication

/

Cast-Mono salar modules

Appleation

Monocrystalling solar
panels

[

Asplication

Lithiurn lon Battery Cell



(D COMPANY ECOSYSTEM

MAPPING COMPANY'S VALUE CHAIN CAN HELP YOU UNDERSTAND PORTFOLIO GAPS

Crude Oil
2 Supphars| 2 Applcations || Materls

Explore Roquest Quota

Light Naphtha
Susptirsi2 Applcatons| arls

Explore Roques

\‘ Base Oil '

Pyrolysis Fuel Oil (PFO) /
Ethylene Tar

0 Suppliees) | Appications |1 Matarisls

Explore Roquest Quote

Petroleumn Coumarone Resin
4 Suppines) 2 Appications | | Matarids

E

Rogquest O

Qe

e s
Tt o

Isotropic Pitch Based Carbon
Fiber (IPCF)

15uppiors| 2 Apphcations| 1Materisls

Explore Roguest Quote

Rigid & soft insulation felts
0 Suppiers |1 Appications |2 Materiais

Expiore Raquest Quote

Ll

Monocrystalline Ingot
Grower (Ingot puller)

& Suppliers] | Applications | 4 Matara

\( Carbon Fiber Insulation '

Expiare Raquast Quote

Silicon Ingot
72 5upplises! | Appliations | 20Matarss

Expiore

Silicon Wafer
27 Supplies]S Applications | 45 Mataias

Explore Request Quote

Graphite Blectrodes

oM

Anode Coating Pitch
1Suppiors| 1 Agplcanions | Materids

Explore Request Quota

SINTHITC CRAITE

Artificial Graphite (Synthetic
Graphite)

9 Supplies 14 Appicatices | 6 Matsrals

' Lithium-ion battery Cell '

UHP grade graphite
electrode

Integrated Circuits

Manocrystaline Silicon
Solar Cells

Perovskite Tandem Solar
cedl

Polyerystalline Solar
Photovoltaic Panels

Solar Cells

79 Suppaers |4 Appications| 100 Matacsia

' Solar Photovoitaic Module '

Expioro

\( Cast-Mono solar modules)

Monocrystaline solar
panels



MAPPES.IO : THE WHOLE ECOSYSTEM

Silicon Ingot

43 Followers

& Following Request Quote

A silicon ingot is a massive, highly purified cylinder of crystalline silicon
used as the foundational raw material in both the semiconductor

(computer chip) and solar cells. It is created by melting and crystallizing
m + ultra-pure silicon into a single, continuous structure.
Show Less

Feed Suppliers (73) Prospects (92) Materials & Equipment (20)  Applications (1)  Value chain

Follow a product, request a quote, and open any tab for the full
list.

ONE PRODUCT. ONE PAGE.

Feed

Suppliers 73

Prospects 92

Materials & machinery 20
Applications

Value chain

Events

News and posts on the technology

Every manufacturer, with contacts

Potential buyers, worldwide

Inputs, each with its suppliers

Where it goes next

Upstream and downstream maps

Trade shows for this technology



(D FROM A PRODUCT TO A COMPANY TO A PERSON

BEYOND THE PRODUCT PAGE

Waaree Energies Limited
India

Reliance Industries Limit

(m 1l contacts

MAPPE=S

Home Events Messages Notfications Profile

a7
India Adds 50.6 GW Solar Module Capacity In 1H 2026

India added 50.6 GW of solar PV module manufacturing capacity and 9.7 GW of cell
capacity In H1 2026, as domestic solar manufacturing continued to expand. Howev.

rnee ed (RIL) ( 8 contacts Ankit Singhal 2 TaiyangNews - All About Solar Power
———s & . { ) Wappes
India - = & Like [ Comment  Share
G R2L Mok Comectins. 180 Belsted Events
imi i sam oan, 2028
—. Avaada Group Gas Recovery and Recycle Limited (GR2L) Shorabh Singh e o
ATEADA ( o 3 contacts Gas Recovery & Recycle Limited People My Connections Mappes inc 2028
6 Followers  United Kingdom  View official site Technologies | Follow Canada Ends 11 Years of Duties on Chinese Solar Imports. #Solar Module (Solar
Emmvee Photovoltaic Po E’d:; Trff'a' Cell #Silicon Wafer #Silicon Ingot #Polysilicon #Metallurgical Grad.
st wer Pvt. Ltd & » 3 contacts Following Request Quote Latest News updates. bk
India & Vattenfall offshore wind farm
will use recyclable wind turbi
Gas Recovery and Recycle Limited (GR2L) is a leading provider of gas recovery and recycle o
ReNew Power Limited B ; A
ReNew Indils o 2 contacts systems. The company's systems are used to reduce emissions and improve efficiency ina S vataes somiplite
1 Smw module plant in
Show:Mors © 2.5k Views hyderabad; sec ...
Adani Solar (Mundra Sol Activity Feed  Products/Services (3) People(2) — —
adani ) 2 contacts Xbattery unveils bharatbms Canada Ends AD/CVD Duties On Chinese Solar Imports
ar 8 Ich 10 SINION VY Worege The Canadian International Trade Tribunal (CITT) has&nbsp;terminated&nbsp:its expiry
India 80 review and rescinded an order imposing anti-dumping and countervailing duti i 021
TaiyangNews - All About Solar Power The Battery Show
6L Gary Littlewood oo oW enivigy reports S9% Inca (4th Edition)
% en rowth, eyes launch of
Indosol Solar Pvt. Ltd. 2 contacts Engineering Director message Pyt it DU [) Cama 3o
India
Huasun energy powers 100 mw o Vincent Lingehed View event
imi ‘agrivoltaic project in gaomi, ch TekSIC AB
.  JSWEnergy Limited S RG ggg Grant Sean , T
India e message It's official - TekSiC has demonstrated the capability of making semi-insulating " Renewable Energy

1- PRODUCT

2 - COMPANY

Bhel, titagarh rail sign jv for 35-

3-YOU

silicon carbide (SI-SiC) wafers.

India Expo (REI Expo)
6

Every supplier and prospect, with contacts Its technology & news feed, products and its

people; message them directly

A feed of the technologies you follow: new
supplier and customer updates, news, events
and your network



THE FUTURE

Mappes Al : OS for Your Product Ecosystem

Operating system for your product, your industry and your company

New Aegis Session

LLM CORE ACTIVE
@ MappesInc & CEO | Co-Founder

Map the value chain how to make MOCVD system ?

Materials, products and applications, map
relationships as you talk.

@

MOCVD (Metal-Organic Chemical Vapor Deposition) systems are complex pieces of equipment used for depositing thin
films of various materials, often in semiconductor manufacturing. Their creation involves highly specia 1 engineering
across multiple disciplines, including vacuum technology, fluid dynamics, thermodynamics, materials science, and control

systems. Key components include a reaction chamber, gas delivery systems for precursors, heating elements, vacuum
AI I t h Q f t' Q pumps, and sophisticated control software. The design and manufacturing process requires expertise in precision
e I n o rm a Io n I n o ne machining, ultra-high purity material handling, and integration of advanced sensors and automation. It's not something
that can be easily summarized in a 'how-to' guide for general manufacturing.

ﬂm& SpeCSl NeWS, EventS, Suppllersr *Note: This answer is based on general knowledge and is not backed by the supply chain database.*
prospects and all contacts.

I nt e ra ct i n p I a i n I a n gu age Suppliers of MOCVD systems? Cost of MOCVD systems? Alternative deposition technologies?

MOCVD system market outlook?

One question replaces tabs, lists and
ﬁ |te I‘S. how to make MOCVD system ? LENS: CEO




O TEAM

Co-founder and CEO

Ankit Singhal

New Delhi, India
M.S. in Electrical Engineering, USC

Over 16 years of experience with B2B sales of high
technology Industrial products working with
advanced technology companies, globally . Highly
connected with many global industrial behemoths
and varied manufacturing industries supporting new
technology product development.

Co-founder and Data Scientist

Charmee Patel

Virginia, USA

M.S. in Computer Science, USC

Data Science, University of Washington

Well versed using large scale data and Al to
drive results out of Digital Marketing,
Personalization, Customer Analytics and
Digital transformation initiatives of largest
brands in B2C world. Built and led data
teams at multiple start-ups in early and late
stage

Co-founder and CTO

Amit Bhatnagar
Virginia, USA
M.S. in Computer Science, USC

Built successful SaaS products at multiple startups
starting from seed stage to late stage. Well versed with
Software design, architecture, and development using
Cloud, Serverless and modern technologies. Experience in
building and scaling software teams of various sizes



MAPPE=S"

TELL US YOUR PRODUCT AND WE'LL SHOW
YOU IT°S ECOSYSTEM.

Ankit Singhal - Co-founder & CEO, Mappes Inc.

Ankit.Singhal@mappes.io - +91 96508 40033 - mappes.io
Headquarters: 12968 Highland Oaks Ct, Fairfax, VA 22033
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