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[the Purpose of the Publication] To provide basic information on the global markets of millimeter-wave-compatible printed circuit boards

and flexible circuits.
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3-3. the 10 Largest Manufacturers’ Share of the Global Rigid Printed Circuit Board Market (Amount in 2022)
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Revenue in Million USDs (2022)
Corporate Name Rigid PCB %
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the Others
TOTAL in Million USDs
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3-5. the 10 Largest Manufacturers’ Share of the Global Millimeter-Wave-Compatible Printed Circuit Board Market (Amount and Quantity in 2022)
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the Others
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3-7. the 10 Largest Manufacturers’ Share of the Global Millimeter-Wave-Compatible Rigid Printed Circuit Board Market (Amount and Quantity in 2022)
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3-8. the 5 Largest Manufacturers’ Share of the Global Millimeter-Wave-Compatible Flexible Printed Circuit Market (Amount and Quantity in 2022)
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Revenue in Million USDs (2022) Revenue in 1,000 SQMs (2022)

Corporate Name e m e ”

OB WIN|F

the Others

TOTALs in Million USDs and in 1,000 SQMs
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Unit: Million USDs (Sales Amount) / Unit: 1,000 SQMs (Sales Quantity) Estimated by Karafuto Co., Ltd. E{i: BEHKXFIL (BrFesid) /B T4 (6



2022 2023 2024 2025 2026
Printed |Rigid Single-Sided i
Circuit |Printed Double-Sided [ &
Boards |Circuit Conventional 4-Layer 42
Boards Multilayer 6-Layer 6/
8-Layer 8/
10-Layer 102
JSe — i E \ Above k12-Layer 12 Bl
Uk Laser Microvia EJLE 7w
B R 1 IC Substrates ICH T AL —F
Flexible Single-Sided F &
Circuits Double-Sided &
FUsb Loy [Multilayer 2/
BLiRiR R Rigid-Flexible ) 2wk oL &2 T)L
TOTAL in Million USDs &&t: B A XRIL
Unit: Million USDs Estimated by Karafuto Co., Ltd. Efii: B X)L S ERHE
Rigid PCBs
Flexible Circuits
2022 2023 2024 2025 2026
Printed [Rigid Single-Sided & -
Circuit |Printed Double-Sided 7 )
Boards |Circuit Conventional 4-Layer 42 -
Boards Multilayer 6-Layer 62 -
8-Layer 8/ -
10-Layer 10/Z -
Syl —ZE Above}lZ-Layer 12BLE -
Sk Laser Microvia EJLE 7w -
BL#R AR IC Substrates ICH AL —F -
Flexible Single-Sided R -
Circuits Double-Sided i & -
Fusk |oLxs o [Multilayer £/ -
BL#RiR |[ER% Rigid-Flexible JwkETL &2 T)L -

TOTAL in Million USDs &&t: B/ KFIL

Unit: % Estimated by Karafuto Co., Ltd. B {7 : % #zl &4t EKHEE




2022 2023 2024 2025 2026
Printed |Rigid Single-Sided F
Circuit |Printed Double-Sided &
Boards |Circuit Conventional 4-Layer 4
Boards Multilayer 6-Layer 6/
8-Layer 8=
10-Layer 10/Z
Sl —REE \ Above 12-Layer 12[E L. L
Sk Laser Microvia EJLE 7y
Be #R R IC Substrates ICHJARL—k
Flexible Single-Sided F
Circuits Double-Sided i
Fysk (oL Multilayer 2
BC#RiR @R Rigid-Flexible U wRE 7L &2 J)L
TOTAL in 1,000 SQMs &&t: FF %
Unit: 1,000 SQMs Estimated by Karafuto Co., Ltd. E{i: FF K #X S iERHE
Rigid PCBs
Flexible Circuits
2022 2023 2024 2025 2026
Printed |Rigid Single-Sided FE -
Circuit |Printed Double-Sided 7 i}
Boards CB:ircuit Conventional 4-Layer 4 -
oards Multilayer 6-Layer 62 -
8-Layer 8JZ -
10-Layer 10[Z -
NN —zE Above 12-Layer 12[2Ll E -
Yok - —— .
Tk Laser Microvia EJLE7w2D -
Bo Rk IC Substrates ICH T AL —F -
Flexible Single-Sided F -
Circuits  |pouble-Sided i -
Fusk [sLgsoy [Multilayer 78 -
BLiRAR @& Rigid-Flexible J2wETL*F2T)L -

TOTAL in 1,000 SQMs &5t FF %

Unit: % Estimated by Karafuto Co., Ltd. Bi{ii: % # &4 ERHE




2022 2023 2024 2025 2026
Printed |Rigid Single-Sided fi
Circuit [Printed Double-Sided &
Boards |Circuit Conventional 4-Layer 4]
Boards I\ itilayer 6-Layer 677
8-Layer 8=
10-Layer 10/Z
JSe —ZE | Above 12-Layer 122l
Sk Laser Microvia £ JLE 7y
Bo R iR IC Substrates ICH AL —F
Flexible Single-Sided F
Circuits Double-Sided il &
Fysk (oL Multilayer 2
BofRiR |[EEE Rigid-Flexible JowE oL 2L
TOTAL (USD/m2) &&t: CRFJLF %)

Average Selling Price: USD / m2 Estimated by Karafuto Co., Ltd. #8575 ffi4% : KR )L/ F K #hal &4 EKH#E

2, the Global Market of Millimeter-Wave-Compatible Printed Circuit Boards, Size and Forecast: 2022 to 2026 (Amount and Quantity / A.S.P.)
2. SYRMET) U MEREFRO R TS FRERUTFAI] 2022 15 2026 F (REEHE T HIRFTME) |

2022 2023 2024 2025

2026

Printed
Circuit
Boards

Rigid Printed Circuit Boards ') 2wk 71 FECER TR
Flexible Circuits 7L< 7))L [A]#

TOTAL in Million USDs &&t: B A£FIL
Unit: Million USDs Estimated by Karafuto Co., Ltd. B4 : B KXF)L #l =t E R E

2022
Rigid Printed Circuit Boards ')k 1) FELEE TR -
Flexible Circuits 7L 7))L [E & -

TOTAL in Million USDs &&t: B A k)L -
Unit: % Estimated by Karafuto Co., Ltd. Ei{7: % #zl &t iERH#E
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2022 2023 2024 2025 2026
Printed |Rigid Printed Circuit Boards ') vk 7)o R #E R
gg;:;ts Flexible Circuits 7L< 7)L [
TOTAL in 1,000 SQMs &5t FF %
Unit: 1,000 SQMs Estimated by Karafuto Co., Ltd. B {i: FF 4 et iERHETE
2022 2023 2024 2025 2026
Printed |Rigid Printed Circuit Boards ')k 1) > FER#EHR -
gngéts Flexible Circuits 7L 7))L [E]}% -
TOTAL in 1,000 SQMs &&f: FF £ -
Unit: % Estimated by Karafuto Co., Ltd. {7 : % k=&t iERH#E
2022 2023 2024 2025 2026

Printed
Circuit
Boards

Rigid Printed Circuit Boards ') 2wk 71 U FER#R

Flexible Circuits 7L< 7J)L[A#%

TOTAL (USD/m2) &&t: (KEIL/F5)

Average Selling Price: USD / m2 Estimated by Karafuto Co., Ltd. FH#ERFa g - KR )L/ Tk s diEREE




HannStar Board Corporation & =15 E %3G E 2 F
https://tw.hannstarboard.com/

Headquarters [No.9, Gongye 4th Rd, Guanyin District, Taoyuan City, 328, TAIWAN R.O.C.
A1t METE S ERME TE MRS 328 2 hERE

Total Revenue (Consolidated: 2022) - 1,500 Million USDs #4255 E (GE##:20224) —1,5008 5 £KF)L

PCB Revenue (Consolidated: 2022) - 1,350 Million USDs PCB3:_F (iE#%:202245) — 1,350 A K F)L
FPC Revenue (Consolidated: 2022) - Little Million USDs FPCF:_E GESE:20224F) — /0B A XEIL

TOTAL (Consolidated: 2022) - 1,350 Million USDs BET (GE#E:20224F) —1,350B KM b
Employees (Consolidated): 25,000 #it % £ £ GE#E) : 25,0004
Corporate a3 + + + +
Gentlemanliness %+ & OA"OAOA BB OBOB OC OCOC OD ODOD OF
Corporate pm
English == |OA'OAOA EMB'OBOB OC'OCOC OD'ODOD OF
Proficiency . - N N N

*Roughly estimated (forecasted) by Karafuto Co., Ltd. based on various publications issued by

the company above, face-to-face interviews, telephone conferences, questionnaires, etc.

*Corporate Gentlemanliness = Corporate Ladyhood %{Zf#+E = ¢ENLE

X EEEEEDHRAGTITY. BEEIM, BEFERM., 7o7—MEICE DT X SHERDKLOHEE
BUKXADFBIZETo1=



Application Fields of Millimeter-Wave-Compatible Printed Circuit Boards

mm-W PCB Sales in 2022 2022F M=) 5t i &4z 55 £

Radars for Use in ADASes ADAS[EITL—% R&D /72 - G % |R&D Fi%5 - B % N. A.
Communication Systems for Use in Non-Military Fields " JF 54 8 (1@ {55 0 0 N. A.
Communication Systems for Use in Military Fields ® %4 ¥ [A] 18 (5 & 0 0 N. A.
Others™ ZMin™? 0 0 N. A.

TOTAL &&f R&D %7 - Bl % |R&D 7% - % N. A.

*1: Cellular Phone Base Stations, Cellular Phone Handsets, Meteorological Satellites, etc. X1:¥EFEHEEMG. EFEHEIREK. REZHESE

*2: Tanks, Warships, Bombers, etc. 2 E{&E Fif [FEHESE
*3: Medical Sensors, Security Sensors, etc. *3: EEHAt Y. HILAE TE

Estimated (Forecasted) by Karafuto (### A H# & (F8)

*The company took over Elna Printed Circuits Co., Ltd. through one of its subsidiaries (Global

Brands Manufacture Ltd.) in 2018.

XRIIE, 2018 FITFRAD—D RRHEBHERAT EBLT, TLF—TUL TRy —Fubat&it

DEINZFIToT=,

the Company’s Production Sites

[=]

1Mt EEN S

TAIWAN PCBs for Use in Automotive

Electronics & Servers

B — EHEBRVY—/\[\ITT) U MERR

CHINA --- PCBs for Use in Lap-Top PCs, Video

Games, & Consumer Electronics

E — /—kPC, 7 —L#HF. REGMMITT) U MRERIR

MALAYSIA --- PCBs for Use in Automotive

Electronics

YL—LF7 — EHEBHITT )Y MR




Printed Circuits LLC ') +HY—F vk &[E£=% www.PrintedCircuits.com

Physical Address: 1200 West 96th Street, Minneapolis, MN 55431-2606 USA
Headquarters |Mailing Address: 1200 West 96th Street, Minneapolis, MN 55431-2699 USA

Rft WIBERIFTEMR: 7 A)DEREIRVAMIAR TR RATI6FEFE1200 T55431-2606
EMEMERE S TAVAEREZIRVAMI R TR AHI6FEEHFE1200 T55431-2699

Total Revenue (2022) - 6 Million USDs - Acquired by All Flex Flexible Circuits, LLC on 0831 2022.
858 £ (20224F) —6EAKFIL - RAFSARICA—IL-TLYIR-TLFITIL-H—FyMREIIZE>TEIR,
FPC Revenue (2022) - 6 Million USDs FPC5: L (20224 ) —6 B A4 FIL

Employees: 80 it E%1:804

Corporate 1%

Gentlemanliness += | HA WADOA OB 0OBOB OC OCOC 0D ODOD_OF

Corporate
English
Proficiency

LT |mA'OADOA OB'OBOB OC'OCOC OD'ODOD OF

=] =

*Roughly estimated (forecasted) by Karafuto Co., Ltd. based on various publications issued by

the company above, face-to-face interviews, telephone conferences, questionnaires, etc.

*Corporate Gentlemanliness = Corporate Ladyhood ¥+ E = GENLE

K EREXEDHRLGTITY., BEEMEERM ., BIFIM ., 77— EFIZEOEF X SHERN KX LOETE
BUXMOFREZEITo1=,



mm-W PCB Sales in 2022 20224 M=) %t i HEisE L

Application Fields of Millimeter-Wave-Compatible Printed Circuit Boards Million USDs| 1,000 SOM » o/ m?
SRS ERO S BB fion : S|, S |Average Selling Price/m

AL EARDI 7 2 BRKEL | FEk TR / Tk
Radars for Use in ADASes ADASFETL—%4 0 0 N. A.
Communication Systems for Use in Non-Military Fields ™ JEE =4 % (4@ EEE™ 0 N. A.
Communication Systems for Use in Military Fields ? %4 ¥ (1@ {52 & iy iy N. A.
Others™ Z M/ *’ 0 0 N. A.
TOTAL Ai‘l’ Virtually None Virtually None N A
= FEMICER EHEHICEE r

*1: Cellular Phone Base Stations, Cellular Phone Handsets, Meteorological Satellites, etc. X1 #EFEFEAME. EFEHEnR. REZEES

*2: Tanks, Warships, Bombers, etc. %285 i EZHE
*3: Medical Sensors, Security Sensors, etc. X3:EERtw Y HILAE T

Estimated (Forecasted) by Karafuto (1% A & (F8)

*Printed Circuits LLC was acquired by All Flex Flexible Circuits, LLC on August 31, 2022. The acquirer has changed its name to All Flex Solutions,
Inc. The acquiree had specialized in manufacturing customized rigid-flex printed circuit boards. Half of the customized rigid-flex printed circuit
boards manufactured by the acquiree had been shipped for military electronics every year. The corporate case studies of the acquirer and the

acquiree are presented separately in this report.

KT —Fyh (A (X, 2022 F£ 8 AKRIZA—IL-TLYIR-TLFLT )L H—Fyh(FA) ICENRENT=, ERE (X, ZDHEEA—IL-TLYHIR ) 21— Xt
[CEBEL=, HENE L. BREXD)OYRITLYIRTY U MRERDEEFEFFAEL TV =, AENELEL-EREX DD YRITL YO R T U NEREEIRDE 5.
BE . EERAEFHARRAITICHASIN TV -, RIREETIEK. BB LHBEWREO T EEZHZHLIZBEHT S,

Source: Printed Circuits LLC
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the Special Price for Interviewees
22,000 JPY (Only PDFs)

*We can sell only a PDF version to overseas customers.

*We currently ask overseas customers to pay for the report only through a VISA card.
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an Application Form
The copyright belongs to Karafuto Co., Ltd.

The applicant can not share the contents of the report with a third party.
FAX to +81-47-401-6484.
the Title of the Report: Millimeter-Wave-Compatible PCB & FPC Report 2023 the Date:

the Corporate Name:

the Name of the Applicant:

the Applicant’s Department:

the Corporate Address:

Phone: Fax:

Email:

the Total Cost: JPY

We currently ask overseas customers to pay for the report only through a VISA card.
the Card Number:

the Name on the Card:

the Expiration Date:

the Signature of the Card Owner:
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a Joint Sales Project
Between Karafuto Co., Ltd.

and Custer Consulting Group

If you apply for the report through Custer
Consulting Group, the price of the reportis
discounted from 132,000 JPY (only PDFs) to
99,000 JPY (only PDFs).

the Price Through Custer Consulting Group
132,000 JPY (Only PDFs) >>> 99,000 JPY (Only PDFs)




an Application Form Through Custer Consulting Group

Only Non-Japanese Corporations
The copyright belongs to Karafuto Co., Ltd.

The applicant can not share the contents of the report with a third party.
the Title of the Report: Millimeter-Wave-Compatible PCB & FPC Report 2023 the Date:

the Corporate Name:

the Name of the Applicant:

the Applicant’s Department:

the Corporate Address:

Phone: Fax:

Email:

the Total Cost: JPY

To Apply Through Custer Consulting Group, please remit the payment to the group.
Contact: Mr. Jon Custer

(707) 319-2927 = +1-707-319-2927
jon@custerconsulting.com



