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FyTLuk HREMEMT

s FYTLYREIIFVTREREFZERT S, FYTLIYRADHE|E
DATLEBIZKY  ATAEFHNDZEHT S

s FYTLYMESoCERETFEDATLarTHY . FERIPE
LTFvTLyREMR F-#i & SoCR AT EICH S

= Monolithic Scaling® ###% (X =l T, Fv I L vk (EScaling%
e AR FN R E (A4 X, HBFY., Hiff/—F)
ZAREIZT B

Chiplet o
Monolithic (Disintegration & Integration) W °°‘ '

Source: SE-Ho You(Samsung) at IEDM2020
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IOty tEREm £ & FE k=R
s J 0Oty H4EEIX50,000X, RERIBRMET—FTOFviE
m 1986F ~2004% : 2 TiERE2.0X (Scalingf®#k = 0.7)
e Moore’s Law (it T, KIFEEM L) 2 THRFEE2.0X
e Dennard scaling (B 11— CTl48gEm L) 2 THERE1.4X
e RISCEA (fiHLANLMFEEFvI 1) 25 THERE1.4X
m 2004F ~20114 : 3.5 T2.0X
2011 ~20154F: 8£5F2.0X100000
e Dennard scalingf® & | o
YILFOTEA (20045) ey
=B AL FIME s e e ?
Zb‘ypb&}bjﬁﬁll1t

999999

N
X
N
=

=
=<

S

Profassi y
1000 - e Diglal Alp 2 Amdahl’s Law

cé (vs. VAX-11/780)

is alive !
Dignal\):j\l 23%lyear 12%/year 3.5%lyear
y o £ !
e Moore s |aw,%§%(zo1 5¢) P |l e
Amdahl’ s La ’ it ended | ended
" \,\l AX-11/780, 5 " s 5"/””" :

(EHEDFESR) |y e 1986 2004 2011 2015

1978 1930 1982 1984 1986 1938 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2015 2018
Figure 1.1 Growth in processor performance over 40 years.’
Source: Computer Architecture 6t edition 2019 by John Hennessy and David Patterson
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FyvITLybDERIR: sl

I HPC/AI7§§$§*@ E@[:*}T{Fﬁ L,'(L\%) Feb2024
Increasing Application Volume with Chiplets

m w/o chiplet w/ chiplet

PC
MHITTHHT

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

HPC

Million Units
Million Units

]
l-
SMIIIIII

0]

0

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Consumer Systems Automotive

T e T

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Million Units
Million Units

Source: Yole Intelligence
Source: Yole Intelligence

Chiplet market is expected to reach $411B by 2035 at 15.7% CAGR (IDTechEX - 2024)
More than half of design starts will be chiplet-based designs (IBS - 2023)
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JOtyHAADiEFF
s FYTLYME B8R ET7I)r—2 302 CEATEE,
%9 (F7 0y R G TERIEAFA

s FYTHAXBRR. SBFYEIL. FYTHEBRBREBEEND
MonolithicZ A M5 < JLFAT R A (CPUa7 . L1&L2 Cache) &
L3 Cache *EYF AIZFvIT L YR E

2D-SOC Chiplet-partitioning
EnEE ||
Lif — 1 — — L3
I E—
A » —
L3 —
[ |T 1&L|r[_] ] ﬁ V

L 0L
\

Core Memory  Communication Ch|p|9t PhY block

& Cache coherency
Source: Eric Beyne (IMEC) at ITF JAPAN2022
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AMD RYZEN 5900

s AMD#tRYZEN 5900X|&. 8xCPUa 7 #i&&, L1-CPU4 1 (CCD)
/OB A ((10D)D) L [264MB SRAMA A (L3Cache) &

INAT)YRIR T4 THERLTULNA,

3D V-Cache#ffiEFFTL, TSMC 7Tnm/—F THE,
n IEED25DF VT Ly, TRILFE
InterconnectZ £ X 1545

TR X 3L

AMD PACKAGING ROADMAP

RYZEN Prototype 5900X for Gaming

Source: Ravi Swaminathan(AMD) at Hotchips2021
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TR RAANDEFE

s T —FEA—TIL IBENBLATU—EILHE
MNEREN . AT TAAHIL/ONERH/OIZE->TRH B,

mill

A\ 4

n SEE L HSi-Photonics T/ \M RAZRNELI-IFvILvkD
ERENIZEL TS,

PROCESSORS PROCESSORS PROCESSORS RF
Most Most Most
Advanced Advanced Advanced MODEM
Process Process Process Digital
Process

Optical I/0

OPTICAL

MEMORY & I/O

CONTROLLERS
Prior Generation Process

OPTICAL

OPTICAL

PROCESSORS ACCELERATOR
T ACCELERATOR Widely ANALOG

VR Most Advanced Deployed Analog

Process Process Process Process

PACKAGE

. S£FvIT L vk

Source: https://www.uciexpress.org/

LPB Forum 2026 10 KOJIMA eDesign Office 2026



5O

- TR -

[FL&HIC
BB TIT
B EL A~ D FE 15

FuT Ly ERETIE4E
e CDX & 3DbloxIZDULVT
A RA—aARYNMELE

e UCle 3.0/t#kIZDWNT
ExEH

LPB Forum 2026

KOJIMA eDesign Office 2026




n FyIJLwyhkE:

B, FyITLykmiFic
TN AL=#ESoCE%E
JO0—h &5

Ol 7‘“/70|/“J NERETD =

E 75 KPI

Die edge density (Gbps/mm)
Energy efficiency (pJ/b)
Area efficiency (Gbps/mm?2)
Latency (ns)
Channel reach (mm)
Reliability (FIT)

LPB Forum 2026

Fyv T Ly hERET LT & KPI
< SEIKIPS 4TS5 (2

Specification |
(Functions + Constraints)
[ ]

~ Z

Semicon IPs

Library

Y
)

Soft IPs

— A
N

Hard IPs
——

Chiplets

N~

System-level design

- Behavioral

- PPA trade-offs
(Performance, Power & Area)

<

>- Hierarchical floorplan

(Die, 1/0 & B}L'np)

J T

Physical implementation

> - Floorplan, place & route

- Thermal analysis
- Signal/Power integrity
- Timing analysis

- Test design & testability
]

< L
Chiplet

= -7D_

SoC
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aXaT Saa D&

0 SXETEEBOEHIL. LTHZEITFONS,

o AIFEMEMNRBINIE (NEHEMDMEA) XML vs. JSON

o MFDEERBMNEHTEDLIL

® an-l_éM:jD't’xijJ/\ —Cgé;t

o A—TURIAVATLTHI L. F-E. Y TFA4F—IC
KEFEITEBENHLIE

s FYTLYRDETIVIEIPE B)EREHTHR(ER)D
— DD FERH

e CDX (Chiplet Design Exchange ) ¥Z#£1L,

o 3Dblox E#E4t
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Chiplet Design Exchange (CDX) 1Z#4t

= 2021411 A Chiplet Design Exchange(CDX) Working
Grouph' White Paperz%&L1-, (OCPOH I 7O
VI THAHODSADWG)

s R IEERIRESIALTFYIL YR

& SIS — g =] —

SENTETIVEEE, 1073 opEn

— L\ % = A ET0

[2530%38L . 21T )LZ &,
. Physical: LEF, GDSII, Gerber ;'J.EPOSEDS*E‘Jj.s\TéD-l?-'\TICF‘. (IJFI-(iHIP'ITET |
e Behavioral: System Verilog-IEEE1800 S o
e Power: IEEE2416 power modeling standard o
e Signal integrity: IBIS ot
o Test: Test access architecture-IEEE1838 7x&  moni™
[Note] OCP: Open Compute Project v o—
ODSA: Open Domain-Specific Architecture Sub-project —— (38 pages)
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Chiplet Data Exchange Markup Language (CDXML)

m 2022108 12 CDXMLDO FEFRIKZEMNOCPARULT
HEINT=,

CDXML Modeling Solution

* Chiplet Data eXchange Markup Language (CDXML) is being developed
at CDX Workstream of ODSA in collaboration with Industry Leaders.
* It is adopted the ZEF open source model from zGlue.
* Chiplets data are defined in a standardized XML format with a schema
* The XML data contains the following information of a chiplet:
* Mechanical information <
* |0 information
* Electrical information
» Assembly information
* D2D interfaces information
« Power and thermal information

Lot | oA osE, e EMPOWERING OPEN.

520
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OCP CDXML-JEDEC JEP30 collaboration

m 2023F1 HOCPRHIEDOFVILYNMEERERETETIL
CDXML&EJEDECRE#DJIEPIODaASHRL—ar M
FFRINt-, JEDECOHPartModelh¥/ \yr— 45 LT
EERIZIMA ., FyILybimBIPETILEREIN S,

In an extraordinary leap forward for the chiplet industry, the groundbreaking
collaboration between the Open Compute Project Foundation (OCP) and
JEDEC is set to usher in a new era of innovation. By merging the capabilities
and open standards of OCP’s Chiplet Data Extensible Markup Language
(CDXML) and JEDEC’s JEP30 PartModel Guidelines, this partnership,
initiated in late 2022, promises to revolutionize chiplet design, manufacturing
and integration. The result will be a unified structure that supports both
chiplets and general electronic parts within the overarching purview of
JEDEC. (24 January, 2023)
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TSMC OIP (Open Innovation Platform)

0l Olpli——%ﬁsnin §1TT®4\/77T%L}\ an ——b=v'<(')0)
RREGHEFFTREDAEZTHINET B,

IP. EDA. Design Center. Cloud. Value Chain& LU

3D FabricD6 DDT SAT UV AMH 5,

s 3D Fabric7 547V RIFRIERHPCEENAILEZD
TLRGFER IO AT LDIRBEZIANET S,

(ERET. ABVED 2—I)L, EfEdl. TR &E &/ \xwhr—o29)

ﬁsﬁmm]

Tape-out to design-compatible manufacturing process

OIP
TSMC Ecosystem Customers
Partner

Develop proc BasedonTSMC |:| g Design hp

techn I«;n.r comprehen

p vide bas sign |:| I pIP EDA d certified pla tf mt
compon t d ules nable design speed time-to-design

|

TSMC-SolIC®

CoWoS®

OIPOD?SHL\ 3DFabric7 547> X
LPB Forum 2026
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3Dblox F YT L vk REtiB#ESE(FD1)
m 3Dblox|Z . TSMCH HE A I S OIP(Open Innovation Platform)
Alliance —23D Fabric Allianceh 2023F 11 BIZFHFEKLT-
FyTULYrAHKETEETHS, AAISHEE
= [ELYAML(JUSON®superset)Z1EIRLT-,

» 3Dblox54 7 51)%& kL 7-Silicon die&
RDLZ& A 27— A THHKL.

(C4 bump. uBump. hybrid bond&PMO bump) — =——in
CoWoS. INFOX°SolC%EREtd 5., 3Dblox{+4%& 2.0r1

CoWoS-LD 4l
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3Dblox

L‘Jj l/‘J I\an-H:E

S (ThD2)

s 20245F128IZIEEEQ 7O &R SN . IEEEREH#E

e ESHEN TS,

o Project®&=&AF: P3537
Standard for 3Dblox—Chiplet Connectivity
and Physical Properties Description
Language

e WG Chair: Sandeep Goel (TSMC)

e Scope: This standard defines a modular
hierarchical language syntax, rules, and usage
model to represent a high-level description of
the components and connectivity between
various components (including chiplets,
interposers, substrates, etc.) in 2.5D/3D
advanced packaging technologies.

This description language enhances

the 3Dblox description language.

LPB Forum 2026

STANDARDS
ASSOCIATION

IEEE S < IEEE

P3537

Type of Project: New IEEE Standard
Project Request Type: Initiation / New
PAR Request Date: 20 Sep 2024

PAR Approval Date: 11 Dec 2024

PAR Expiration Date: 31 Dec 2028
PAR Status: Active

1.1 Project Number: P3537
1.2 Type of Document: Standard
1.3 Life Cycle: Full Use

2.1 Project Title: Standard for 3Dblox--Chiplet Connectivity and Physical Properties Description Language

3.1 Working Group: 3Dblox-- Chiplet Connec
DA/3Dblox)
3.1.1 Contact Information for Working Group Chair:
Name: Sandeep Goel
Email Address: skgoel@tsmc.com
3.1.2 Contact Information for Working Group Vice Chair:
None
3.2/Society and Committee: IEEE Computer Society/Design Autnmation(C[DA)
3.2.1 Conta tI formation for Standards Committee Cha
Name: Den Bmphy
Emai IAdd : dennis.brophy@siemens. co
3.2.2 Conta tIf rmation for Standa derntt Vice Chal
Name: Yatin T edi
Email Address: ytrivedi@ieee.org
3.2.3 Conta tI formation for Standards Representativ:
None

tivity and Physical Properties Description Language(C/

4.1 Type of Ballot: Entity
4.2 Expected Date of submission of draft to the IEEE SA for Initial Standards Committee Ballot:
Dec 2025

4.3 Projected Completion Date for Submittal to RevCom: Jul 2026

5.1 Approximate number of entities ex
project: 6

pected to be actively involved in the development of this

5.2 Scope of proposed standard: This standard defines a mod I h rchical langu g syntax, rules, and usage
model to represent a high-level description of the componen nd ct vity between various compo nts
(including chiplets, interposers, substrates, etc.) in 2 SDBD d d pac k aging technologies. This d pt

language enhances the 3Dblox descriptio | nguage. For each component, a hi gh level description includes
orientation, interface, thickness, interconnect regions, inle nect structures, and other physical properties requ H’Ed

2.5D/3D stack. The featu chiplet makers,

d end users.

for integration in a of this des pl n langu g are designed to serve

2.5D/3D packagers, an

PARX Z (Project Authorization Request) (3R %)
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A RZA—OAR T MEEDIK;
n IEEERODER

o T—RAVE—TI—REBNFYILIYM—RN\Tr—CDRARICLE
o FYTLYFDRBZHLEN. TAVATLDBEIZVNE
s ZADBBRAELAHD T AE) TIFJEDECOHBMIMNE K,
J0+tvyH—TIlL. OCPMBOW(BuUNch of Wires)h'J—FK,
x®. FYTLINIA—TI—R

4.8 Gbps N/A N/A
16 Gbps 1280 Gbps/mm 5ns
6.4 Gbps N/A N/A
2 Gbps 504 Gbps/mm 5ns
10.3 Gbps N/A 2.4 ns
10.6 Gbps N/A 9 ns
2.8 Gbps 536 Gbps/mm 14 ns
5.4 Gbps 1600 Gbps/mm N/A
112 Gbps N/A N/A
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UClea ) —o 7 Lkl

— Universal Chiplet Interconnect Express —
s S AV [ FYTLYEDA—T oG IAL AT LEFEE)
m 2022F 3R [TKFFEK, OSAT, V57 —EX,
FEBARIPOI1OHTHRE.SAICERIZOVY— 7 LESEIT
m IR EPromoter A /\—I[312%t (Dr. Sharmas= K (Intel))
n A=K MREEDUCIefL 1k (UCIe 1.0)22022F3H)1)—X
m Contributor A/ \N—¢LTIAV AT LER D EEA N—HS

Contributor Members
Promoter Members (12%1) L o T

cctesson: R\ MIEROEHID A<icron

€2 aAMDZU Arm

Alibaba Group

B apmemor CEEFER.  arTemism =
o aaist ©) NTT OPENEDGES
[sstersices. PVtyorlabs  Eife gf.fg‘:;;é@ﬂ
ﬁ ase aroup Google Cloud M B i romoQualtas
PhySim
derosocow B BOSCH cadence’ i, CREDO aiRa G:E‘D @ >° SIEMENS
== i =
(N Meta gg Microsoft =4 o B W (—
SYnopsys «+ TERADYNE 77 &%
GUC
Qualconn  SAMSUNG SEvAS e GUC ‘ e
o UnilC
tmec @s-‘lico - g NPEEDI
Source: https://www.uciexpress.org/ JCET waser OOk, @LG zeriol W
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UClefT#k On-Package®1—RX45—X

s UCIe 1.004% (X5 RH—EXRTONAF —(ZEEELT-
Off-Package (R & £ THL IR

s FFEOFRAITORIILIZHIGL ., YLIER 5 TEREELayered
Jaka/LiEsE

m On—Package Tld. CPU-Accelerator (Al engine. GPU)[H].
CPU-1/0fd &Accelerator-1/0fBl A > 2A—a R +THI| A

m Off-Package Tl&. CPU/Y 574y i R—FEIXCXL/PCle,
HBMAR—KFE(EDDRD & A A—aR I & F| B

CxL/PCle DR

=1

Source: https://www.uciexpress.org/
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UCIefTH DL E

m 202243 A IZUCIe Specification Revision1.0 (UCle1.0)Za>Y—3
T LHERBERFFIZAB (Jump start), sx#TIEUCIe 3.0,
m PCle 6.0/CXL 2.0E AN B, 3SDDHEREZE (Protocol Layer,

Die—to—die Adapter&Physical Layer)h\i5 b Layered Protocolf&1&

"n

HhuCle / \
Universal Chiplet Protoood Layer
Interconnect Express

Universal Chiplet Interconnect #
Express™ (UCIe™)

Specification

Dig-to-Die Adapter
August 5, 2025
Revision 3.0, Version 1.0
Contents
1.0 Introducton |} |  TTTTTTTTT7 '# ___________

2.0 Protocol Layer

3.0 Die—to—Die Adapter Physical Layer
4.0 Logical Physical Layer

5.0 Electrical Layer (2D and 2.5D) Sideband/

6.0 UCle-3D Glabal

7.0 Sideband

8.0 System Architecture
9.0 Configuration and Parameters UCIe Interconnect
10.0 Interface Definitions

11.0 Compliance

(587 pages) [Note] PCle: Peripheral Component Interconnect Express
Source: https://www.uciexpress.org/ CXL: Compute eXpress Link

LPB Forum 2026 KOJIMA eDesign Office 2026




UCIe{tH#k DX E B FE

m UCle 1.0H32022F2 A IZARZ 3B EMNEEINT=,
RNIRREUTEUCIe 2.07#FT. #FIEUCIe 3.0,

Revision History

Revision Date Description

+ Support for 48 GT/s and 64 GT/s data rates

* Runtime Recalibration enhancement

* Extended reach sideband

* Enhancements to enable protocols that require continuous transmission

+ Support for priority sideband packets

+ Support for Early Firmware Download

+ Support for Fast Throttle Emergency Shutdown

+ Incorporation of Errata and bug fixes over 2.0 (587 pages)

* Chapter 6.0, UCIe-3D and related support for UCIe 3D
+ Chapter B.0, System Architecture and related support for:
— Section 8.1, "UCIe Manageability”
2.0 August 6, 2024 — Section 8.2, "Management Transport Packet (MTP) Encapsulation”
— Section 8.3, "UCIe Debug and Test Architecture (UDA)"

+ di/dt risk mitigation during clock gating

3.0 August 5, 2025

+ Incorporation of Errata and bug fixes over 1.1 (51 6 pages)
+ Streaming Flit Format Capabilities (Allows Streaming protocols to use Adapter
Retry/CRC)

+ Enhanced Multi-Protocol Multiplexing (Allows dynamic multiplexing of different
protocols on the same Adapter)

1.1 July 10, 2023 *= Support for x32 Advanced Package Modules

+ Support for UCle Link Health Monitoring

« Definition of Hardware capabilities to enable Compliance

+ di/dt risk mitigation during clock gating

* Incorporation of Errata and bug fixes over 1.0 (338 pages)

1.0 February 17, 2022 Initial release. (228 pages)
Source: https://www.uciexpress.ora/
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UCIeftHx 1B ER DA (T D 1)

m Protocol Layer: 7Y 7)o —ia |2 KkiF, LLTO3FEEED AN

:l)l/é-lj-’_l_s_l\o
e PCle 6.0 FLIT Mode
e CXL20 EZENLEOTORIINL
o I—HYEERIOIIIL

m Use cases are provided
Protocol Layer m  CXL or PCle protocols
over UCle Links are transferred
. e oa s : __________________ F Ilt.aware (FDI)
m Die—to—Die Adapter: D2D interface

Protocol Layer&Physical

Die-to-Die Adapter m Link state management

Lay erU) EEJ %E& f& m Parameter negotiation
® UCIe LlnkO) 7_'\\—9%_;% —————————— % ————————————————— Raw D2D interface (RDI)
%%Egj—é m Link training

Physical Layer

° 7°|:| )L 703 > Sideband training & transfer
=) 7J_ <3 Electrical/AFE (Main—band)

EEEIE/ €5}_9€$E ijj—k 51172;:;” electrical signaling & clocking
RIS

UClefthk R E R DHEEE

Source: https://www.uciexpress.org/
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UCIeftHx 1R ER DILEE (T D2)

» Physical Layer: 3D T 5 ZE 3% (PHY Logic. Sidebandé&
Mainband) H\5 %% , Mainband& SidebandhY, BumpZz 4L T
HFEAEYMERIZERT S

e PHY Logic

e Mainband®LinkkL—=2%
e SidebandD kL —=2 % &T—ARE51E

: Use cases are provided
. |
Sldeob_and L Protocol Layer m  CXL or PCle protocols
o /\NTH 93&*@ over UCle LiFrll_It(s are transferred
RN IT aware
o I/“/Xg_-?gtx ___________ t __________________ D20 interface 0"

o LinkkL—=2% &Link

Link state management

= ie-to-Die Ad r
% IE D) T: &) *E %E 77_ t EH ;FIE& Do ieAdape m Parameter negotiation
e Mainband _
)(4)0)7__\\ gl\ox —————————— % ————————————————— Raw D2D interface (RDI)
° —
oo m  Link training

e NEDLane, 7Oy IEL Physlcal Layer m Sideband training & transfer

tj—-“ —9$§§IE t° _‘/"G:*ﬁ E‘A_ PHY iband m Main.—ban.d (EllectricaI/AEE)
~ N = 64: Advanced Package 5";‘722:;1" electrical signaling & clocking
— N = 16; Standard Package UClett# R EEDMEE

Source: https://www.uciexpress.org/
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UClef:

-FRDKPI

Charactaristics / KPls UCle-S (2D) UCle-A (2.5D) UCle 3D Comments

Characteristics

Dats Rate (GT/s) 4.8 12,16, 24, 32, 48, &4 Uptod UCle 3D SoC Logic frequency - power efficency s oritcal
Added 480G and 6406 with UCle 3.0

Width (each cluster) 16 (2] Bo UCle 3D: Options or reduced width to 70, 60

Bump Pitch (pm) 100 - 130 25 - 5% < 10 {optemaed) | Must scale 0 that UCTe fits within the bump ares, UCTe-3D

>10-25 migst support hybrd bonding
(Punctional)

Channel Reach [fmm) < 25 <2 3D vertacal UCTe-3D. FtF, RB, BLB, multi-stack poasible

Target for Key Metrics

BW Shorelne (GB/s/mm) 28 - 224 165 - 1317 N/A (vertical) | For UCTe-S and UCTe-A: First row is for 4-32G. Second Row

278, 370 1973, 2634 is for 48G and 640 respectively. Numbers are for 45a

{UCIe-A) and 110u (UCle<S)

BW Density (GB/s/myn’) 22 = 192 188 - {645 4 000 (9um) - Numbars are for 450 (UC]e-A) and 1 10u [UCTe-5)

300,000 { Ipm)
Power Effcency Target 0.5 (<=16G) 0.25 (<=12G) | <0.05 at 9ym ->
{pb) 0.75 (»= 32 G) | 0.3 (16G ~ 32G) 0.01 at 1 pm
0.5 [>= 48G)

Low-Power Entry,/ Tt 0.5%0% < 166G, 0.5%1nS > MG OnS No preamble or post-ambie

Faliabfity (FIT) 0 « FIT (Fadura in Te) << 1 O«<FIT << }

ESD 30V CDM 5WCDM — < 3V | UCIe-3D; SV COM at istroduction, ng ESD for W2'W Mnteid
bonding possible

LPB Forum 2026

Table 1: Key performance indicators of UCle 3.0
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UCle PHYA/ 2A—DJ1x—X

m UCI-A (Advanced Package)®>a1—)L:
Main bandlZ288M64/32KT—42. /0OvT, T—RKRIEER TV,
Side bandlF2$8DT—2&0 097,

m UCI-S( Standard Package)E®> a2—)L:
Main band(X24HD16/8KT—% ., yOvY ., T—2&iL LTV,
Side band(F2¥HDT—2EL00OVY,

x64 or x32 Advanced Package Module x16 or x8 Standard Package Module
/ Multi-die Advanced Package Module \ / Multi-die Standard Package Module \
Die-1 { Mainband | Die-2 ie- { Mainband |
! C— I [ |
—:-x64/x32 Data'!—b : x16/x8 Dat
]

)
—L—2 Clock—A4->]
——1 Valid—»
—E—l Track—{ |
]
]
4—x64/x32 patat+—|| | x| %

)
[4—~—2 Clock——
- 41 Valid—— s

od
npop

..........

X | X X | X
] 1
~— Coe—/——
\ \_Sideband / \

UCle PHYZ OvJ X Source: https://www.uciexpress.org/
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UCle—A & UCle—S@DBump Map

s UCI-A(S. £ TEENES
s UCI-SIE. 7OV MNEFES T, T—2(F /A E! (single-ended)

10-column x64 Advanced Package Bump Map for <= 32 GT/s

Column® Columnl Column2 Column3 Columnd Column5 Columné Column? Columnd Columnd
vecio veeio
vecio vecio
- cio ) vecio
rxcksbRD reksi ) | U Fqd ] rxdatash rxdatasbRD
twdatachRN tudatach erin teckeh tvrlshRN
L~ TXdatasl TXdatass TXdalalg TXdatald
/ rxdataRD3 rxdatadd rxdata3d rxdata28 rxdatalld
Raxl rxdata3e rxdata30 rxdatals
rxdataé3 vecio rxdata33 vecio rxdatall . H
. — ] — o Standard Package Bump Map: x32 interface
| v rxdatads rxdata32 rxdata2? rxdatall
mxdatas3 rxdata37 rxdataRD1 rxdatale rxdatal Column0 | Column1 |Column 2] Column 3 | Columna [ Columns | Column 6 | Column 7 [ Column8 | Column 8 | Column 10 [column 11]
rrdatab2 radatad? rxdataRD2 rudatals rxdatald | m2rxdatasb | | mZrxcksb vECaOoN m2txcksb | | m2txdataso|
rrdatass rudata3g _ rudatal? _ ml‘txda[ash‘ ‘mltxck;b‘ | mlrxcksb | ‘mln(dalas)
rxdata6l rxdatads vecio rxdata2s rxdata9
rxdata55 rxdata39 rxckRD rxdatal8 rxdata2

| wss rxdatadS rxvidRD rxdata24 rxdata8

rxdata56 _ rxckn rxdatald rxdata3
rxdata60 rxdatadd ravid l“ - i rxdata?
rxdatas7 rxdatad0 rxckp rxdata20
1 rxdata23 rxdatab
rxdata2l

m2rxckp m2txdatall m2txckn

m2rxdatald

m2rxekn arxdatall

m2rxdata? m2rxdatad

m2txdatald m2txckp

m2txdatad mitxdatag
mltxdatai3 m2txdatad

rxdata59

rxdata58

rxdata22

rxdatas

|
vecfwdio [  vccfwdio
N\

veefwdio [N  vccfwdio veefwdio m2rxdata? m2rxdatal?

vecio txdata2l txdatadl txdata58 m2rxdatal m2rxtrk m2rudatald m2tedatz1s m2tovld m2trdatal
/ txdatas txdata22 s txdatad2
trdatad tedata20 tuckp tedatadd trdataS7 \m2ndatal m2rwvld m2rxdatals m2txdatz 14 m2tetrk m2txdats0
da txdata23 tatk txdatad3 txdatas59 o . 5> 4 —
[ txdata1s teckn e txdatass . . . :
ceio vecio 1T a) . wccio weeio
txdata? o tavld txdatadd txdata0 viaiid g—
L ety EERD s B veeio mitxdata? mitdatad vecio mirxdatad mirxdatag N\
txdata8 txdata24 txvidRD txdatads s |
txdata? xdatal? vetio txdata3f txdata5d mitkckn | mitxdatall mlrxdatalo mirsckp mlrxdata
trdatad txdata2s s txdatads txdatabl — -
veeio vecio veeio vecio vecio mitxckp [} N 5 | mirxdatall mirckn | mirxdata
trdatal0 txdata2 txdataRD2 txdatad? txdatab2 St Aiiaia Sl L]
txdatal txdatale txdataRD1 txdata3? txdata53
txdatall txdata2? txdata32 txdatads _ mitxdatad mitxdatald mirxdatald mirxdatal
txdata0 txdata3l txdata52 mitxdatal mitold mitidatals mirsdatald mirtrk mirxdata
txdatal2 txdata33 txdatab3 veeio vecio
txdatals txdata30 txdata3s txdata51 mitxdatad mitdrk mitdatald mirxdatals mimvid mirxdata
trdatal3 txdata2s txdata3d txdatads txdataRD3 mitcdata2 mitedatalz e mirdatald mirdatas
txdatald txdata29 txdata3s txdatas0
- = LSEL:C - — LEC
vecio vecio vecio vecio vecio
vecio vecio vecio vecio
Die Edge

UCle—A 10—column x64 UCéSu_rcg rﬁt?)g//www.uciexpress.org/
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UCIe DR AR (2025.8) ”°'

m Das Sharma&=&KI([&UCIle 3.0)1)—XI[ZMA] [T,

Synopsysigiit T —2%FE L, FRAWK R Z R T-,
m 7T 5—23 R8I TlE, Server/AINERLL L,

s JOR3)LRITIL., Streaming&Bus bridge HYE
L #IELNDPCle/CXLIF ALY,

Debendra Das Shrm (Sous
- UCIe Cor

s PHY#EEL 4V —5I Tld. UCIe-S/ADEHIN TS,

By PHY Architecture By Application

® SarmrAl

& Streaming
8 UCle-A S—G—— AX] Bridge
‘o-S = Edge Server'Al
UCle- 8 Automotive = CXS Bridge
e R Biananas » CHI Bridge
s 3D-F2F a Othesr s CXL
. & Slorage o PCla
UCle for standard packages Led by HPC/AI applications Majority use streaming with
is preferred, 3D is emerging followed by automotive bridge variants  SY[OPSYS

Source: EE Times 08.08.2025
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Thb. BREHZOyS—R RERLIZBNr L=,

s FYITLYNE R ZABREHELESE LA 2—aRIE
ZRAMTROERZRHRLz. KRFELTENTN
CDX/3Dbon&UCIe SpecificationZ#B - L7=,

m Z[EChips ActiIZ&KYEFEEFYILybTO IR
HHELTWS, KEIFA/T—2 22— EUILEIC
SEFALTLNS, BRIZEALELTERMBIVEED
JODz I ERIREIN, B BEENEET->TLVELY,
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