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ZLMICH & 1/0(CPO) 7= =& A A2f|/d(CRESSEM)2| & CHS
H}o}
O -

AlTIO[E{MIES] 72 U THAZE SIS 225t7| /5t 2Mch UE{HUE 71290 CPO(Co-Packaged Optics)2)]
7183 OiAHUZD A2 HBS SHFLCHL 22 2. Za0(0j0] 7|& 2EWS AE5tD, Jajo] DHY s}

HAF Y Al B 7|52 BEE AR

JHR: Al Qlmate| M HAT CPOQ| SAt
1. Al H4E7H5319F 47| M= ME9| S8 ot
22 AZAs(A) 22| m2tojg] 47t 75@#*—12% 57 fﬁf_' Oite 0101 2E(LLM)S AHs5t7| flgt

CIO|E{MIE|{Q| Al FRI} ZEHrAHO=Z FiC S| Ab

7t 7] (Al Accelerator) 22| HAt £ = H|0t14 o=z gt |_-I§ﬁ
2HEO0| A fcist M A22t H|0|E & 2| H(Latency)O| &

[£3: alchonomics.com].
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&0t CO|E e} e s (HPC) &tE0Me 4 H7h A4S 2| (Copper) B 7[8e] M7| AZ
HE HAS A8 EUCE d2LE =ML 2L QEmojls Y= 1126 224G
SerDes(Serializer/Deserializer) SH42 2 ZIQSIHA, 72| MO & AL Hels 4 ME|OE(cm) &2 =2

A5 2L AUSLICH [ER: engineering-ladder.tistory.com]. A1&9| Zt4|(Attenuation)2} 24=0| AlStEl|

f t, OIF ==5t7| 2lch 2|EfO|t(Retimen)Lt 11ds CIRAE 4= H2|7[(DSP)E F7t=2 BHA|SHOF2H &L T
StA|QF Ol2fet B4t 2|52 CIOIEAlE A d™ AHIZ g3A17|2, el @ X (Thermal Density)E
ASA7 e 2| FHQl 222S 25t JAESLICH [EX]: engineering-ladder tistory.com].

2. 7|& &% 7{=(Pluggable) &4]2| StA|e} 0f|H2| 2& O

@ZH AN FFE 0|FL U= SHHE 25 YA 2 ot 225 B9 25 FEIZ Aot AQ|=|Lt
t 80l5t oL}, ZI(ASIC/Switch) 2t
*E% AH3|0| Eal24 71E|7f ZASE| W20 11 AFO|E H&st= 2| Bii4d0l| A aitliet Al &40] EiyeLct,
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- Cj2Z Y= (Bandwidth Density)°| W BelHe) B2 B20] oo o Hel BT HAT 4 o
ol CHo = st of 877t U]

el |-
- M FAM(Signal Integrity, SI) 24| 1& 412 A& Al @d5h= dab7| MG (EMI) B A eli=3 A|0f5t7|
Qe 2A S =7t === 0ty

3. ZIM|CH S0}t 3-F 07| A| &H(CPO, Co-Packaged Optics)2| &

0|25t 22| YAHE S Shtat?| 2ol S&¢t 7|=0| B2 35 Ii7|A| &8HCPO, Co-Packaged Optics) Y LIC}.
CPOLE 7|29 E22|d JRO|A oL, &5t AZH(Photonics)@t BFEH| A2lx| 2I(ASIC)S stLte| IH7|A|
7| (Package  Substrate) /0 S&ste HY  AHHYE(Interconnect) ZIEYULCH [EA:
kai-search.tistory.com].
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CPO 7120| =g Z, AT B3t QIEHO|A AtOlo] H22 FTHOR EHEE 4 9of H7|H AS 242
Hy|Ho2 EY 4 AUSUCH Ol Ehad| M2 A2 ol A2 Hol, AIAY Aol CloE Us BES
22302 WHolsts SAIS o|o[ELct

[& 1] 7|& E2{7{E(Pluggable) &4} vs CPO WAl H| EM

H| =
SR
l7_| EH/\\_‘l 1 D°RI—22|_—|77-I74§ B B
A A2 2| B (Long Electrical R 22 |4 A2 (Short AlE 2Al(Loss) 2 A
Trace) Trace)
B ~ HEEFZJEA A 50% O|A+
DSP & 2|EfO|H2 QI5H =2 DSP 7|5 2tAst U A J S TS A% 50% 01<
MYy Ag A ks [&A: engineerin

HH AL ts .
< < g-ladder tistory.com]

800Gbps ZEG 9F 5 5W
A8 [EA: oz =& Sthet
kai-search.tistory.com]

- 800Gbps ZEG oF 15W
HY 52 AR JE
TYUE EgoR CfolE gy

20| Al7t&57| 45 St
o

ZEHo2 Al Qmate] ZUHOI 4L ol |Hh Y| ME Al S YEF| Saiyon, ol st
7142 HEH 17|12 Y2 BojS0ls CPO 7|50| S92 Aol SE02 SN YBLICH CPOS Tt
7143 ME42|7} Obl, APAICH Al CIOJEIMIEIS] Z D A B2 9I5H 314 lmat 7| &2 A2iojAe HYLICH

ol

CPO(Co-Packaged Optics) di4! 7|= 0|7 {L|S=

ZtMCH Al CI|O[E/AdIE{ e ZErAQl E_fTlES X2[5t7| fl5i s&st CPO(Co- Packaged Optics, 3& I7|A[Y
235 7|18 7|29 MI|A QIE{HUE (Electrical Interconnect) 2AI0] 7121 22| LAEE 2 =ot7| st
240 IO Mets ofo|gLct 2 MMM = 7|2 22 H=(Pluggable) %* AlDL CPOS| 22 f0|HS
M350, M| ZEYA(Silicon Photonics)S 7|8F22 5 A5 Al M 7| AlS E510| shA HHLIZSS MEHo=
CHELICt.

—_—

. 22712 (Pluggable) ‘#4l2| StAle} CPOL| 722 &4

G2l CIOIHAMIEOM E2| AIBEE S2{H s d2= YA2 gt A0l 2| ASIC(Application-Specific
Integrated Circuit) 22L& LA 72| ol MHH 19 (Faceplate 2|5t A2 QYLICH O] Al Q2| E 40|
80|02tz 20| AU, 14 HojH dE etF0M= 3t 22 2P 7|2 S 42 o[- U

- oo

k=t
o
o

1.1. 27|14 Als 24l 0l MH Ap 2

HIO|E H& £E7H 112GbpsE g0 2HM|ICH 224Gbps SerDes(Serializer/Deserializer) 7|&2 2I5t8t0]| e,
ASICI} Z2E AlO|2 HASH= 2| i (Copper Trace)?| S& A& H2|7t 4= ME|O|E{(cm) £&22 Z 23|
CEL|JSUCE [E3: FAARA HIAME] H2| BidES St A7 45 dE2 IOt s0EeE S
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Y2|(Attenuation)?t 7[stEa4222 S7t6tH, 012 245t7| floil 2|EtOo|H(Retimen)Lt 1ds TR 4
2{2|7|(DSP)& F7t= BiZ|5HOF BfLICE Ol2{et +4d 2452 HOIEME MA| dH &8[9 of 50%E A
=2 Ofet 43S 22510, Ol= & HO[EMEQ] & LE(Heat Density) &&0lets H2et 22| O«
O[O ZLICt.

1.2. CPOS &¢t AEHIE F=2o| 2|Th 72|38}

CPOL ot AZIQ} BHEA| AQ|%| 212 StLIC| 7| Z| 7|TH(Package Substrate) A0 Sg6t0] 22|24 H2|2
SCHo =z Z0[= 7|=YUCH Ol Soff ASICZt &st A2l ALO|Q] HM7|A HEE z|Asletez)N M &4
80% O|&f e &~ Ao, M 2RIt 2 DSP 7|52 ZUASIet AL HAHS & JASLLCH Ao =2 HEH M
22 (plJ/bit)E 50% Ol ALt LA o2 288 45t UL [E3: EX1ATA B3]

H|m SH=2 Z2{7{E2(Pluggable) g4l CPO(Co-Packaged Optics) B4l
23} AllZl 2| AQ|2| B I{d (Faceplate) ASIC/A%(2] Yt L TH7|A] LIS
QIE{F{ 4 E Dl 4| 71 32| BfA (Long Copper Trace) ZCH2| 47| ujM 2 2St QlE{ |0 A
e =8 =S (DSP 2 2|Eto|0 T4 iR =S (DSP A & H2 =)
s 2AZH(S)) D85k A AT 2 M3t 02 24 (M7|4 &4 2|as})
& 22| Lol difdez 20| (IF £2) 0 = (R &42F E dg)
FLEPI &R 400G / 800G 51.2T/102.4T & 11 o|4t

H 2. £2{7{=(Pluggable) &Al9| StA|2t CPOC| 22 {4l

s —’F—%”ﬁfé 222t d7|1H HOE HE5t= PHEA|7t SHHe| A|ARIC 2
M HAHAUSS M2l ZEYA(Silicon Photonics) 7|&2t PIC,

2.1, Al ZEUA(Silicon Photonics) & PIC(Photonic Integrated Circuit)

- HZ7|(Modulator): 7|4 LS8 A4S Z2 BHeStE Y A2, 2|2 ZEYA J|8to| Ofsh-AlH
I(I\/Iach -Zehnder Modulator) 50| AF2E/L|C},
. *%7|(Photodetector) QUALEl AIBE CHA| 7|2 AlE 2 HBH5104 ASICO| 2|8t 4 QU&= BHLCY,

. Oz 28 CEESHWDM, Wavelength Division Multiplexing): StLte] M Q0] 02 Dol Ys Ao
HHOZMN Y FS JTHetSt= 7|=0] PIC Lo L34 LT,

2.2. EIC(Electronic Integrated Circuit)2}2| 452t

st A2 E AH2lst7| RlsiMe= OlF F#&st AoE M7[A =271 BLAYLC CPO #ROMe
EIC(HAIRIZS|2)7t PICRE UHSIAH ZATHELIC EICE ASICOZEE ZEHte & 27| AMSE BRI
355t1, PICOIAM A& D[Mst 2458 SE5H0 CHA| 17|14 0|82 S/{5t= 92 AUt 220e
O| EIC2t PICE stHte| &l(Single IC) HEHZ Sgloti= 77 2E S0|0, Ol QUEHEUES BEYEE OF
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S22 45 Ftstehs 2|F HAE 2HFELUCEH [EX: IDTechEx]
2.3. 11 QlE{7{UYIE (Interconnect) H|7{L|S

2 52 QEHUE 7|2 YTt 7|29 72| J|ut
S35} E|2HH|E (Thps)22) GIOJE{S HAFLICH 33
WS 2ER 511 YO, Ol M Al 7H57| U
S EPNER )

CPOE & W& (Intra chip)@t 2! 2H(Chip-to-chip)2| &
SerDes7t 2|45t CHAZ 51412 223517 2Iaf, 25+ A
Jle 2EYE2 32 prs 2 6.4 Topsg A2|2 ZEYA P
2 7CH G O|E{MIE] A9|2] OF7|i2{2| 344 7|gto| ELICt |

nﬂw ﬁ rulo N

h
A
3. 7|2 uhA|: & 22|t A& (Alignment)

CPO 7|&0| 7tH2= =42 g 0180= =+t it

. S floliM= siiZaioF & e S A7t
AL

tol

AR, E Y= (Thermal Density) 2A|QYLICH 1ds ASICR &st A7t 3Lt Ti7[X] Ljoi| Y& Thet
Yot 2 o Lae| EH(S5 oY Hdd)S HetAZ £ ASUCHL &S L2t= 25 B0 ofe
QUSIERZ, 0|5 H|O{5H7| fIgt 1ds A2 &4 B 2 (Thermal Isolation) AA17H EaH 4L Tt

=4, 2¥Y ZFZ(Ultra-precision Alignment) O|F+QL|Ct PICQt EIC Zte| 7|4 HZAEDE ofL|2t
&R (Optical Fiber)2t PICO| &t E2& Zgots 2E0M Sub-micron(um) ©2lel ==2 FUst FHO|

Signal Integrity) &

(
ERERIPIE

o
27U 84 F29| 0lME 2ak= &Y &4 (Insertion Loss)E S7tA17| 1 412 224
AlSto] A A|ARS| Al2ldE Bo{E2|= 2210] UL} Ol &= CPO HAI SHOIM 7
LIO|E2 2125t 7102 HAUE=IL|C},

CPO 7|& 213} L 7|2 22 24

ClOEIMEIS] CheiE 2730] JISIZ42OR SIkE0l U2t et AES X
HEy PROIM A Fot A2} St T7|2| Lol SBEls DUE HE 222 225
Ol2f3t Aste Ehd| AT WAIS HIRE WS €Ol 7| Also| & FRE 2d

=thetsty| el Th7 | OF7 [El% of 2= 2l Ti={Cty HshS 2|0 gfL(Ct.

1. 04713 7|=2| 213} Tl Pluggable0ilA{ CPOZ

G5} AEHHE (Optical Interconnect) 7|&2 3 Ml SHAI2] 218t Y S A2 D U

27, E2{7{2(Pluggable) Z2E YMQLICL Ol 7|29 HESIE YAoZ A
2HA|H (Optical Transceiver)E &Q1510] AREH= TR QULIC} 0] HHAlS L2|B 471 0|5t A
O] RLeLt, ”(ASIC/Switch)2t H2& ALO|E TL2| B (Copper Traces)22 ¢ ZHaHOf o
'-IEP GIO|E] A& £=71 112G SerDesS HO{ 224G222 N&EstE0f w2}, 2| HjMe| R85 M4
IE|D|E{(cm) $F22 ThH2&|D AT &4 (Insertion Loss)0| S50 A2 227} Mstzl= 22|14 YA Ao
SMSLICH [EH: FAtATA HIAE].

=2, 2% 147|2(Near-packaged Optics, NPO) THAIQJLICE E2{7H2 YAlo| SHAE

I7]

o¥ o

|.

o
oy oX Im

n 4> s
|'_>.:

LS ALQ|2| YOl 2[CHEE 74| R[5 =T ':F74|°'LIEf Olz A= 428 H=EA|
Hde 4= AL, M3 74 A=t Fstd 4leot 2| F2E 7HYLICH

2= 07| 2| H 238K Co-Packaged Optics, CPO) THAQILICE O|= &St AZH(Photonics) 2} HHE2| A2
ib!(ASIC)% stLte| mH7|Z| 7|TH(Package Substrate) {0l S&ot= 2/-T 7|= Lt ot &5t QIETo[A
Ato|e] 2|E OI0|A20|H (m) HRZ2 SE2M, d7|H LE &48 s4¥ez F0|1 Ho|EMEQ] MY
= sl H Moz 228t QUGLICH [E3]: Al HIO[E{MIE{Q| ZMICH ZEAI].
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CPOQ| 732 QlaiMe 185 QAEIZEAX(Interposer)E EE235t 2.5D If7|d1}t £2 =& E35F 3D 17|
7|=0] EHAo = LT

-

-

|

RO M= A2|2 QAE{Z X (Silicon Interposer) = {7| QIE{ZE2{(Organic Interposer) /0]
22| 2l(Logic Die)2}t &3t AIZI(Optical Engine/PIC)S LI2H5| Bi2|&HLICE, O] ?ZE 2 2tel & Gjojly E2E5
SIESIHM S &st Apeto| F2|4 AHe2|E z|astet 4~ QU0f, S Broadcom & F2 Zdi0[0{F0] 4t 2o
(B ULICEH [E2: A CIO|E{AIE{2| ZtM|CH Z2-S4].

2 2 ZdS4l
3D 7| 2= G2 2IstE dEjz, 22 d 9/of| M2l ZE YA (Silicon Photonics) &l 218 S0t
TSV(Through Silicon Via)& &l 22z dAdZdste LAYUC Ol BA 282 SUigtstn 4%
| (Latency)E 2oz U2 4 QA0 HM2E 2 At0|9] ¥ 22|(Thermal Management)@t O|A
dE(Alignment) HO|=71 7|Ste4H 2 2 4&55he 7|24 = 2AE ot gL

CPO 7|4 2,5D/3D S& 17| HHHE

© Cressem ZAF ZQIE

Optical Interface —_— gptical Infeﬁace B 23 2= (Optical Alignmdnt) @ 23 £4
iber Array / Lens . ~
Silicon Photonics Die (PIC) —— Silicon Photonics Die (PIC)  Hybrid Bonding E2hs Void 21 OIM| EZ 22f
&t 421 3 X . - Interposer Ui O|Ml 2|2 I§& HEH
® © o ¢ o ¢ o @ o © © © © @ ® ® —— MicroBump / Hybrid Bonding
ZO|M HEE
Logic Die (ASIC/Switch) —— Logic Die (ASIC/Switch)
GCilOIE] M2l &
| Silic+ Interloser | —— Silicon Interposer
250 12E AR
Package Substrate —— Package Substrate
7
——— Solder Ball

PCB HZE

g 1. CPO 7|8t 2.5D/3D S 7| A THHE

CPO YMBHE 9I5t St Y 7l TRAA

ZHYU Y stoj=2|E 2 (T% _z_ra|| ; A A
(Alignment) (Bon Mana:re"r:,aent) (Inspection)

Cu-to-Cu
PICHHEIC 213 > H3rs setolM |+ Due Yo o
Sub-microng g

| (Ei bl SHAZ )5 5 =
U3t 2 701 E H2lFine dEALE AR wgsieozy ST EEEEA
= — =
QlE(HUE 3
0 2. CPO LAIBHE 903 SA B2 712 Z2A
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3| CPO ZAL &34 OF7|HlIA

Gio|Ef &4 Al H[ izl
al =
= Aot A= ol 7|8t 23 27
Warpage
HAF D2 M A 22
A

3D L=2mal

DYL 2E|0]A| n& 23

=

Sub-micron 0] H:%ha_;?rfsd

ox oX
X e

ZEMICH Al QlZ2tol sy S22l CPO(Co-Packaged Optics, & W7 |A¥ &3 Z|g2 7= 2| B 7|¢gt
I Az H&9 223 SAE I=512, HOIEAES d3 28t (AdZS MY 4+ Us LT Hje=z
SAMELCH 2026 8, CPOE A8 TAE g0l 20l it A MR HE T (Full-scale mass

production and practical roll-out phase)di| 215t U2
Aol oe{che] #ets o|ojgtLCt.

CPO A|7~+o| = I- -|C|J_|
AL E24 AZe =&
Leadership)2 &235}7|

1.7 n&3) =24

Ol B4 £Z 4 (Advanced Packaging) dA}

2} 7|23 U0z AL 2 F2|M(CRESSEM)O||H| Chadt A2 SIS Hof, DEI1743|
& 4 Qe AZA 7|32 AZELICE o]0 w2t Fq4dlo] AlZE 2G4 (Market
= EW(Strategic Roadmap)a CHS2f Z0] AAFHL| Tt

d0 H ox
o mjo o3
for
H
Ef

ne
o2
]
2
>_>
g'l_l
N
=
B
I}
2
lolI
I-E

CPO {7 |42 &5t 22} (Photonics) 2t BHEA| A2|2| S otLte| 7| ¢t Sflote 210 HE 342 ZaHeiL
Ti2fA 7|22 ZAF HAIS EOf, &35t A2t M7[A & Zkel O|M| ZE(Alignment) 2}

2ot 4~ Qle 2SAE 3D AOI(Automated Optical Inspection) 7|&29| 1E35PI} 2

AAL GI0[E{ 2] ZZ0i| CHSSt0] O|M| et H4 0|2 E 85| #E5t1 1 (Over-kil)ES 2aste o+ U=
Deep Learning 7|8t Al H|H 2 n2|SS ZH|0]| LHA42}aHoF B L Ct,

2, At A =hg 02 ak=S(Customized) B=38t 22k
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CPO 7|22 A ZAHNVIDIA, Broadcom &) 2! | the} Oj AtO|3H 222

L M 7|4 HE(Off-the-shelf) 35 YA |50}, DZHALQ] %%; 274 (0f: CowoS 7|8F CPO

Ol 2[4stEl YA AL 252 LSS 325 = e 28 ZH| 24 IS Z2falof U Ol=
7te k=3 % s

=
Mo
DHAO| 4B (Yield) HAI0| HYHOR 7|0I5O 24 2t2{5H 124 240l (Lock-in)

=
wm
<
)
gl/n
= [0
O
oX
OE
é

3. 0|2} 72| ZH&: Cl|O[E{ 7|8t 8 2M BHE 1=

Tt A8 HZ (Defect Detection) TAHE E0f, AAL HIO|EE 24510 M3 (Fab) 2 IH7|d 34| 2&
2018 H2A(Root Cause Analysis)& 4~ U= HIO|E &AM ESHES AH|0| E&sH0F &LICH Ol ZDZHAL|A|
Che 2H| SZALE G0, &8 2| 43S 9I6H M2 MEHZ A Q| X9 8115] 5t A 20| 2 ZiYL|Ct,

ZE2Xo=2 Jg|/dl2 0|0| &5t FC-BGA 2 2.5D 7|T HAL 20k9| 7|2 nFHE HIEIC 2 CPO I{7| 49|
SHA ol 2

0|2l A& (Alignment), € zZ2[(Thermal Management), 412 2Z/d(Signal Integrity) dAF G2
J|22{e W27 HMO|A|HOF BLICH 0|2 Saf SYste Al e 22Y UoIM Cfx 27153t ZAF 224
m2ulo|C2 Tt 4 IS o= JigLct

Fian i li=]
1. [Cpo 7|2 ST L ZLQ| 7|Y &M : EXHA B IME](https://engineering-ladder tistory.com/178)
2. 5 7| A st (CPO) e Y A et 2025-2035 -

IDTechEx] (https://www.idtechex.com/ko/research-report/co-packaged-optics/1019)
3.[2026.03 Cpo (ESTH7| 2| &S - Ai GIO|E{MIE{Q| XFA|CH ZEAI | ](https://kai-search tistory.com/46)
4 [F2l49] StA|2F Bre |2 ME2 =04, Cpo & o
2 M (https://alchonomics.com/cpo-semiconductor-optical-packaging-ai/)

Ol

5. [Co-Packaged Optics Market Size, Share and Growth Analysis](https://www.marketsandmarkets.co
m/Market-Reports/co-packaged-optics-market-28874835.html)

0. [Co Packaged Optics Market Report: Size, Growth, Trends &  Forecast
(2025-2033)](https://www.verifiedmarketresearch.com/product/co-packaged-optics-market/)

7. [Co-Packaged Optics (CPO) Market Size to Hit USD 1,055.11 Million by
2034](https://www .precedenceresearch.com/co-packaged-optics-market)

8. [Co-Packaged Optics (CPO) 2026-2036: Technologies, Market, and
Forecasts] (https://www.idtechex.com/en/research-report/co-packaged-optics-cpo/1138)

9. [PDF Co-Packaged Optics (CPO) 2025-2035: Technologies, Market, and
Forecasts](http://www.sbdi.co.kr/email/2024/20240826/sample/IDTechExCoPackagedOpticsCPO.pdf)
10. [PDF Co-Packaged Optics (CPO) 2026-2036: Technologies, Market, and Forecasts](http://www.sb
di.co.kr/email/2026/20260526/sample/IDTechExCoPackagedOpticsCPO2 .pdf)

11. [PDF Global Co-Packaged Optics (CPO) Technology Market Research Report 2025(Status and Outl
ook)](https://pdf.marketpublishers.com/bossonresearch/co-packaged-optics-cpo-technology-market-bos
son.pdf)

12. [PDF Co-Packaged Optics Gain Traction in Data Centers](https://www.mitsui.com/massi/en/report
/detail/_icsFiles/afieldfile/2026/04/01/2601bttsujie.pdf)

13. IDTechExCoPackagedOpticsCPO . pdf (AtLf AtZ)
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14.
15.
16.
17.
18.
19.
20.
21,
22.

IDTechExCoPackagedOpticsCPO2.pdf (AL At2)
co-packaged-optics-cpo-technology-market-bosson.pdf (AtLH At=)
2601bttsujie.pdf (AHLY 2tR)
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