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AJE EIEFEE RS 0.41%, FAERIGHENE 1.17%, FHEIARLEIEHME 0.24%, £) w45
g 4.16%. P HEFIEHE BN 3.54%, £ 31 AFAIT T HEL 29,
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AR RS AT = A AR AR (49.48%) . 4R THkE (46.08%). FAEFHHE (41.86%). Mk
HGAT = A 0 A (-30.91%). "B4E1E (-23.96%). AA&KE (-22.98%),
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% 1: KAREFARFRRE TR
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688728.SH A&AH L 49.48% 23.17 602.56
688689.SH RAE 46.08% 68.03 89.58
AM@ATE  301045.SZ RARAHE 41.86% 97.50 107.56
002808.5Z B R 41.18% 0.24 0.65
301328.5Z Yo T 37.99% 82.31 131.16
688260.SH B AL -30.91% 99.49 119.39
301319.5Z 1B -23.96% 157.40 287.11
ZkWATE  603773.SH KHEAE -22.98% 137.10 308.14
688662.SH g A -22.16% 134.50 154.28
000823.5Z A2 p T -22.03% 22.19 132.02

3k R Choice, FALIEH

2. AT LESEH
2.1, HEmeys: AR E V2 KA, B ASHRAARHZ &

BAFMEBREARRZEVIREL, #—FAALIERIESRAEBEK.7T A3 H,
B R F FAR [ FTAFTEE A ChinaXiv KA (@ ® % ERET R L6818 45 3L )
V2 AR, XAZ%S A 258 VI RABHAREZZ#H., 4K VI, V2 £58 T Lt
B T ARSI B ERIERERAER, AT EALTEYONTRE: —F
A T AR R AR LogicFolding &4, &S mAmEFNE, 2B
SoC A4y TALIGE; % — 7% @Ak Unified Bus Zi# 224, Hi-ONE i3 % 7] &4
3D Folding % Al & %% 7 &, ¥ 2 RS A AHALEE— F @ E P S B R L
Flo V2 BlR#7382 = 2048 %, BZBEE 2026 54 &~ S8t 9030 Pro, A&
JE. E B, BRfe) B E B FIRAREATAR, AEBERRET EIF
AR IIE

LogicFolding & % AT € R AW 6 TAEF L, L2 MR F. Eide 564w 3%
SREEARERREGRT T A, ERAZEAT R ERAEEBRZRA, B
BT “H” CRAESIEE R TREE/EM&IASE), BPRSMEANHIEL SR TE
/8 A B9 EE ) R A5 1K . F AL SoC & #& % LogicFolding & AR E PG E D%,
58 A% KRR, €RN% 2 i FI42, DieSize. HHEFBR AW EL R, FIAELE
# BEUV 2Pt s, A mARTEL 130mm>A& A LIk, Eobud e IR )
TREREADFG TN, EX—FFTTF, LR P REOARR L ZHFEH 0 4 ARAE L
#4, *f LogicFolding & K &4 ¥7,

M F T -Scaling Roadmap &, 2026 552 BL#E S H 35 & 69 X 4845 %.0.2023-2024 F,
W 35 35 2% B P 8 SRS R 4 A 126MTr/mm?, P-Core 3R EM 2.6GHz /) i@ # 4
% 2.65GHz; 2025 Fdhih% FE R E 155MTr/mm?, P-Core 37 % ik %] 2.75GHz,
£ 2RI A DUV L EAX AL T e drst Xk &, 2] 2026 F, @id 2 K34
Die # Circuit Folding, s ¥ % E 8Kt £ 238MTr/mm?, # 2025 424+ 53.5%; P-
Core M F RS £ 3.1GHz, % 2025 F#F+ 12.7%, €3t Silicon A BIEM Ko
2027-2030 F#9 5% &3t — % 27, LogicFolding Z &5 &2 DUV L LA FRK &A=
R AR RAL . AR AR B B 2027 49 252MTr/mm242 F £ 2030 47 49 292MTr/mm?,
P-Core $R F A 3.39GHz 427 £ 4.3GHz; Aa%k 2026 5F, 2030 SFabhE % E#E—F R
29 23%, MERIL 39%. X—NHRE R RKET-FE, MERAZALE, K
B #£ LogicFolding 477 = 18] /& , i it R AL A= IR R AAT) 8 2k e M R . R IZEA A,
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DI

2031 3% 24 A % H 400+MTr/mm?dh R & % B A= 5.0GHz P-Core 3 & H AR, % 2030
FHE—ANEW., £EF] 2030-2031 F 0% ki@ ERE S TSR E
T A, ZNETRANZE~ P LR RFT—KIEF 68T Ko

B 3: AT 2EFRBEAE

Circuits Roadmap
ISO-Power Performance and Density Scaling w/ 30% Cost Reduction

5.0
400+

Density”
(MTr/mm?)
L 3.39
126 126 Silicon
31 P-Core Freq.
Silicon (GHZ)

265 275

2023 2024 2025 2026 2027 2028 2029 2030 2031
Year

HAERR: FRAiek, &£H

BMEFNRZEWRETTRAEL S/ FH) AR £ A Chip Folding 4% %
Die # & G 69 8t47 . ZIAE W RE, & A Circuit Folding # — ¥ /E 48 L IR AT 2E |, R
A CPU & SR

LM 950 & % —4X 3D Super CPU, #.#& Chip Folding #9 /X & ® &3, i#iT Core 5
Uncore #9 % Die # &, $M5 950 s 4h¥ % E R 33%ZE 130MTr/mm?, CPU 43 3
M 64 #%3EhmF)| 96 4%, LLC 4 A 1.7MB ¥4 %] 2.8MB, SPECint 1% ¢ 32+ 78%,
At AT 37%.

B 4: IS0 “HhHHE” TEE

Kunpeng 950 3D Super CPU

< Kunpeng 950: First-gen 3D Super CPU
{8F) Transistor density: +33%, up to 130MTr/mm?
- Core Layer: CPU 64 — 96 cores

=] UnCore Layer: LLC cache 1.7 MB — 2.8 MB

(<))  Performance: SPECint +78%, Power efficiency +37%
y

HIERR: RAGEHR, £H

ML 950 S/ BMUSEFTARMHR Y. hH LARFERAN%E, L—, S
J& ¥T /& 800mm?® AR £ 5% 3L 2.5GHz 23 F) %, ¥ Die 2R AX 1 4~ cycle, #% % Chiplet
A3 L3 AME] X — &, clock skew /& 77 L 3 8 F E4K, H =, 47i¢ SkyBridge
PR ABKAE: WEEEEETRYRALEI4 A, Y2 A&, TEI2E, &t
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28 & metal; ¥ EFTE 2 EMERLE. &7 6 BREETAREENGHG
NOC. # 2.5GHz 5% T, FHBEFTHERKLEZLY 4mm, A H —ME] 5 —M0
B MIEIRAR L) 3 AR), =, HERAKFALKMEGEAE R, M 950 £ F 3D
M2 X T AT 224, e X AU 7 KA, T REX S S MM KR,
FEIBFEELTHE, UERARB AL, EAEBERZERME%L, LDO 8495
Pk g REEA, TAEHIF A0mV LIRE B .

B 5: 8B IS0 “HRITER” REMB

(©) 3D Giobal Clock Mesh @ Skybridge High-Speed Interconnect ® Vertical Programmable Power Delivery

{ % t:{x .X Metal-down L ‘ cpu ) cpu || cpu cpPy

4+ I t Bk Top Die =R TOP DIE | 14 Metal CORE CORE | | CORE | *** | CORE |

L* 37 Layers v ] o oy | | “eru
! ! o il § CORE | cORE | | CORE | “* | CORE x

i ! . g o el
e — | |1 || e O ———— T ——

i : 1 POWER p 4.4 '+ 4 t

A 4 VR s owow F PP EEIET-LAR
i 1 1 * = -

#2 LI 2.5GHz = oo SN
....... TR A T Prosiaies BOTTOM DIE v o | e -
] s Tem Lo + s ARRAY
e -
!

Cross-die Full-Domain Clock Synchronization

A 1Cycle cross-die, Eliminates & Total 28 metal layers include 6 top (Mz) H B Vertical LDO features rapid transient
T async-clock penalty = metal layers =/ response, cutting power noise by 40mV
) 25 GHz full-chip synchronization €2)) Max Reg2Reg distance 4000um at 2.5GHz 9 ) Crosswise Power-Line Layout supparts

flexible segmentation, fitting 96/144/192-
core specifications

HAERR: FRAiEk, £H

Chip Folding ## % % Die ¥R F|#J&, CircuitFolding X CPU REMHA. it T
LHNEEMASE, dhihE AR BH S T IE, A2 ZRRIER R fbig EAF: KAkdm,
WAL K ; R IASEAR ], VAR K, A 65nm FF4s, LIRIEIR O AR S ARE LR
iR % B1& CPU % LRk, AR E RGN, mAETERKEZ 25
K, o EBiT Z Sl —f-Fd ERFZHBAR, ARE 2 TRY
RPRAKFALK, BAKERER AR ME,

4 3R Tiramisu A B R4 T AL IGE, 20 B A TEH8M 950 K, KT M52
BT IR IE AT AL B . SME 950 A RSN E A 2.6GHz, I &G MEMB L ER
F 40%, B & A 2 F @ AR 40%; 3 KILR 4548 18%, KAER KA R +468MHz
PRIV WA AR AL A R 29+100MHz HL &, 47T #290+568MHz, 1% 97 % ik ] 3.2GHz,
HESM AT 10.65% A8 2L 5 .
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Wire RC delay has b the domi timing bottl k at ady d
nodes (Snm and below); transistors get faster, but interconnect RC delay
grows as lines get thinner and denser.

3D CIRCUIT FOLDING PRINCIPLE: LOGIC AGGREGATION

BEFORE (2D): Longer Path

AFTER (3D): Compressed Path
Reg2Reg Distance = 0.xL

Classic chart: Gate delay vs. Interconnect Delay crossover — Reg2Reg Distance = 1.0L
l/_‘/ at advanced nodes, wire RC dominates. ;
(Reference: researchgate.net Gate delay versus Interconnect Delay figure) ‘ &8> v 2
- T e - w
Intel CEO question: "Without advanced process, how do you ﬂ ESP > ﬂ 4 4L \-l-n p
stay competitive?” — Circuit Folding is part of the answer. y - rrm -

Gate delay vs. Interconnect Delay Crossover —
FREQUENCY FORMULA

Gate delay versus Interconnect Delay
Transistor gate delay | Interconnect detay I Freq = 1 / (FF, + data_logic + (buffer + data_net) + lib_FF, + uncertainty

—
o - e
R o ol
S '
X mlant

7 ‘30 o + (clock cell, + clock_net,) x ocv, - (clock_cell, + clock net,) x ocv, )

Optimize PROJECT TIRAMISU RESULTS (NO RTL CHANGES)

=
. s 30 LOGKC N\,  WRE DELAY CLOCK TREE ENERGY TOTAL FREQUENCY
g - P s Dot & AGGREGATION H '\' REDUCTION SIMPLIFICATION EFFICENCY Z IMPROVEMENT
« » Didectric cor o Rosatwty 7— -
i £ Tvckness - 40%+ logic 2.6GHz
w
H e = _ 40%+ ~-18% aggregation 10.65% + 468MHz
! e = e improvement — 2.6GHz x 18% — clock latency -80ps +10. + 100MHz
d I o = 468MHz gain —~ +100MHz

R ~ 3.2GHz
[ 2.6GHz + 468MHz + 100MHz ~ 3.2GHz ]

Technology scale down
Reference: researchgate.net Gate delay versus Interconnect Delay figure

k%) LOGIC AGGREGATION 1 %%) RC REDUCTION (9 CLOCK TREE SIMPLIFICATION
] e

AR R FAGER, EH

TR 960 23X — I KAl bk G RATRMA K. LRMTAEMA = R4
# % : Top Die #= Middle Die ¥4 Core, " /&Z 8]k f] Face-to-Face #9 &% [ 2| ah
wA4t4 (W2W Hybrid Bonding), *f & £ ## 49 Circuit Folding, B T & 4GHz
=31 ; Middle Die 5 Bottom Die Z 18]k F] C2W uBump #& &332 i#%4%, Bottom Die &
12 UnCore, %t E—4X Chip Folding &%, ATz AHM, M 060 B AR E ik 2|
4GHz, M 950 49 2.6GHz #& At 49 54%, ahRE % K R4 200MTr/mm?.

B 7: M 960 BB B TER

Top Die Circuit Foldin
g
-Down
e (W2W HB)

" Small-size W2W

Middle Die Hybrid Bonding
(Metal-Up) (Face-to-Face)
Bottom Die » . ‘ ’ . . : j Chip Folding
(Metal-Down) Una;é—* ‘ j (C2W uBump)
(Same as before)

MIERR: FAER, &

V2 Al AT 2 T 20T, RIEFEZEMTF M SoC #& AI K IEF &, $#215 Unified
Bus. Hi-ONE #= 3D Folding =AMl E K, 2 MW BUE . 2tk Aadt E iodh R
%R YR T,

Unified Bus @ @R 4. 4 5 T 5. 2R BEARE L5 EWNSEWE: £
#unl4E A PCle, #Lid M 4% Al NVLink & % % Zi% , hL4a 18] 4% A Ethernet % InfiniBand,
LB Bk AR AL N BT R — B U AR A 5| NFUSNF P40, DMA 40,
1B F 3R T S & Ao Unified Bus Al — il RiBALsa M sh, FAEZGTRAR
B BB, AEHAEWGE R R, B R AR — RO A AR ) G5 .

i 500 2 E B #9 # B B 7/ 15
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WA BN ZERR, 375D 3FTAZT5 PIRER T A TCP/IP R WU & W69+ 4
A& ZE 25 100ns, A E-FiBfF 4 R4 500 1389 & 4t [E1K.

B 8: Unified Bus =& B

(a) (b)
Switch ‘ ocCs |- AlC AlV AIC AlV
4
K
Memory ACCesSINg S —— Store \ -" Load
Message Passing uB Lli--77
uRPC - Lttt
Compute & Tnferconnect Pool s R L2 Cache _-["[ Fabric, /] L2 Cache
| UB UBoE e ;7
v
|
ceul neu ! el mem| peu ! HBM HBM

HAERR: FRAiEk, £H

Hi-ONE e W32 TR B . S B RBEIR)G , IRA R — T A e %,
WX AGH, EE AL %K 400Gb/s 2FET, MUMRRATIE; 2L 25 R T
N% Tb/s B, fAEESTF]| SerDes 3B % . K4, MR EFE. Hiftd
# B Ik4]. Hi-ONE £ 4 A3 h 6910315 051 %, 434 T iA 2 8Tb/s, EALEM
AL % B0 UB # % CH¥PE SerDes fFHr3E H A4 100cm 4548 £ 4 5cm, Fie@
WRE|ERAEMIEBMN 1 KART EZE 100 K, AHFE. BHE Al LEREHHE
Hoak,

B 9: Hi-ONE & /5 ¥+ &R

» Optical Connector & Fiber

<
5.
S,
oty

oy,

&y € 4

All in ONE

Silicon Photonics Chip

Built-in Light Source

BIBRR: FAGER, &H

3D Folding W) #& 4% %4 2.5D HE b4 k. £ 25DAI YK+, 24 Dief= T
#HE P&, HBM, SerDes Ar . RAN BB RA%HE., wRFRAALKAN, HH%
N HEABNIEK, LA RE, LE VO AEE L 2R/RMA L HE, REEAKN
WK, MESAABRY K, THREIS V0. R/ ERAFLERK, £4
AR A dh AR PR AR T A AR ik — 25 MM P A, 3D Folding 49 B34 R ¥R A A % 49 R
R REHI AT LB IFEB#EERECERAT RIS, HRAMHBIRE
BAERER, A% 10 Ni@idii3 K Hi-ONE A4 M40 2 k@, 1E4 5.
/O Anfit w58 /) TAT B &40 N269 & L AE /) o

BEXRE, WREHBRSFLEXL, RABA 7-50m L DUV TLHEANZREHR T
BREFO R GEHLZ, FREAEEAF AL, DUV B& 5S4 3nm Z W15 4
AR HNX £ ; 124 LogicFolding. Unified Bus. Hi-ONE #= 3D Folding 3T, &34
LREFAFHZERMARET Sk, MAMRHAE, R, ARFIFEFAREL
ERMEG LA, ARERPTH THRYRGF FARZ LR T I 7 6.

40 i E UG 8 B R 8715
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ZHRIFE. BREEARR T EAHBRBI, BE PO FEFT4HAMER 300125 T. 6
A 30 B, ZiAF%E (A M: 002475) Sdha%m (A RL: 688249) Rl 23 %At 43
B, MR ATAH"FEAM), RELMZEAN, HHEAFLE LY 10%, BIRLE
29 90%, &K 15%ABMBLIEI . ZHAFFE MDA E L 383 1L H X, KEMNT
BT 6328 BT, RFA4HL 240 kT, Wt T A9 BARIAEM, TIIAK
048, GIC. MAILEFT B, BilF 26 LA H1TH, 6HAWY 15 LELHF
AR . meEAMAERREL 2.16 /LI H &, AEMXE 30.00 £ 32.30 BT,
ERATA 6536 1Lk, ALBRTHIANL 4303 £, Mt 7 H 10 B Hig,
PN IR EEEA. T BERTEZZATHE L THERE TR KAA
Fg T, BRIk F AR R, mEERRETHFAT 12 £THERI R L. A
ZHAZHEETLS, ALEEHLSARIMAS, RUBRTHITAE % LB ST
FARKIERR A 5%, AARILE R AR P B REF AR DT AR E &R S

EARERM 200 L EAH BT ERT, RAMNELCHELHAZE 4401C£EA. 7 A
2H, §BARZFITERITRTTAER KR EOIESREAENG 9 #HEF K350
BHE, Ait4h 23054 1L, EP S48 200 10E LK £E BT TSMC
ARIZONA CORPORATION, A F#EX LA ZEARIMN 12 %-Ta B Hh#HE, £
EAREF R LR ENAE R KO E LT 2026 5F 5 A, ERE G HFE 8 200
fCEARTERH AR, RAMEELHES T 3284 LEAKAME ., ABK
HEEREEETXMEN R SR FE) AMERE R T A £ = ik 695542,
EEHAMHRZ SN BEEFN. READTEREHLZAE, AMD, ¥R %
£2EEPAAERFEELORWIFK, Bk EAFLREY, PRUETRAE
ARGARIZRRES A, FEHFRRILFHREFES

B TF—/ TPU 3/ %45 K EMIB-T 33, 64% CoWoS 437 @i sk, 7 A
3 B, #F%AHH SemiAnalysis X iREAR, SH T —REKZLHEE (FTHERKT
Humufish) &7 ATk A a9 & /e CoWoS Lt #HE 7 £, SRR
EMIB-T (#AK%Z%H LEMfEmERIL) HEHK., CoWoS EREIEER &
FRRTHAE Loy ks KAnAE, RYAT#RMBE GPU. AMDMI % 7. &3k TPU
AR ST BRI T &, fEm A s, REMRTE KM TH%; EMIB-T RAEE
F% R 10 Bk KA B KRN, AN R EASE, LED R
MNE, BRAZAK, T —/K HBM & X6k 3%, L AEN S Kk e ts
PRAIER 45 S A BT R 5 E HBM 3 & 09 R EBLE K. 25358 TPU
Fm NS ERRFRIE TS, Kt S e bt E ARG T 7 A M R FE R
PEPeBR, TR I R FEHE, AMD., B, Meta /) B EZHIFEI R T EH L
A, AR2EFRKILSFAFRREZGIRKREFITEEFTZ—, Tif EMIB-
T KAEZ = R EHFRR,

BMBRDEFFARENCEAY KEL 20X B, SMESREERBRZE 25%.
70 1 BA, AL 20 RAEMA S FEF FRELEF BAH—KMN, TRET
L OEMAR. A, AR E S, £ 2026 F A SRS XAN b AR
—#, @E Al JRE 5. HBFPOOERRRELEH R 5 EAZ TG R KRG
K 15%E 25%, TXashi, s R EKRA 10%E 15%, AL F7] 7~
S8 7 H 1 BRAN 10%E 15%, LEMTE LB 10%. 2K AAEFITEWR
W, RS HAMIART I F, KN RA[ARI ZaF5EK, RAH
BAmm A LA st A&, Ade Al HBEFOE LT RGADETEER T KK
¥ ORI ZINEM AL, SR AE, 4 BA5 6 Al A8 X o) R F RN Ak
Wk, LRATHE RSB RITHTRE )V EF 25, REA PR EFR WK, £
. AR, ERHARFPHES BEAR, TLEYERSF—FTELIEF, R
AN F o KB ZHRE LB FAN B

22. AL R: BEHATFIEANRR, &b ExARig sk

i 4ok ) 2 E UG B B B BOR B
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PAHE K 80 IL T4, 2FRXQAIFHEH, NE—MHEWEEMEEL. 6
A 29 Be, PAELANEIEHE L R R &6 A4 R RAT T 453 5] i R E M
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