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REIZE:
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AN G K RSP R B AAH: LR B FIRMFFIA 2000~2200W/ (mK) , ZIE) 5~6 1%, 4569 9 124
t, RERTHEGEEMFGFHER, BRSHAFEI, 2R GLEHRELE £RFFHRMHSE RIS R 2.
S0 W 28 % M VA BRARAN L 2, XA MR SR B AR Al S . GaN DR B HFH AT BT A"
AMATH

ENEGHR, LR/ ZRENGERTRARLAEK: 2N GMEAKRYG KRI» FHRAFGRN, TEEKTHERELS
e I, RBELAABEE FHRRBRE, TABEEARRER, 2S5 R. FE, BER, AERFHIBAA
JHEERATF. Edh/ 5 MER LN A R L AGRMAAH, P L AAH L ATHER, £ E:83 HFCVD K MPCVD # K 4
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2R ETEI T HR, A IMELERFFTXFFRIARTLEAER: &RG A A AT UAZEN RITTE
RHRBA MM, T h@A EH, @3FHF @A (TIN) K2R 6 A8 E BRI £
@, TERMBE, THEZHE, RAMGEARNRTE. L0/ ZmeN 6 ET@iT4E., IFMEHRRKEENFF FHRS M
89i%dE, B AT Z AT 2R 6 /GaN B a9 s A, ShEiEE S A L EA R AR AT R, $ik ey de £ R 641K GaN b
R # AL KA, RRBFEEN e Al S/ BT EEE A DR A Z kA,

R ERRELERA Al SHRREBRBETERS, FLid R,

Al A H#EBEEKR, RARRTEREHELRR, 2R GRATZREBEEGTE: BATE GPU LA HEEE
R XK @ 2.5D/3D M &R SR W 35 AR RBCRA RO IEARIR B3R B A R E B FT X 1000~2500W/cm?,
A\ ABARAE GLRA . ISR TS ERMARIRA T E LR, 2R a5 HFREREMMBRTE,

Fst R i, B R RFFIEEIEIN, BERBRY R L BATAMN—7 @A 2] 2 A mFsmiz, 2026 52 A,
Akash Systems 7 a2 3B #4584 NG HA ALK 49 34534 H200 GPU JR 4 35 AT, 6 4Lt — 7 4 458 AMD Instinct
MI350X GPU &9 & R|.G%2p Al JR% %, AR CE0 XK T —RAL SR Gah B /N3], AT 61ERNBMMFHES
B 3PRAIRAG B R # 7 o B B A 30 EARARY = AR Ry, T e RS K RAESF k3 & A A A By LG A IATUR,,
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1o A R BB A Y 5
1.1 &RLE AR A A RO B 5
1.24R 648, Ed/5 MR BERIBE R E K 5
1.2.1 2R G5R: SIRA, WEFE, APRBEELELEN . 5
1.2.2 % 4L, 28406 REAMFFREEME, ZHALPRTE 10
1.3 @R G TRz #it, #o, SMEARFFT X F FHREFRTESEA. ... 13
1.3 1 M Ht3fh: AR AR PR, SRR 13
1.3.248 8 HEMBRESAHAESITHEIZERIE 15
1.3.3%0h: B AMIMEAKAEERIBNREAMBE ... 18

SR GHMEERA Al SRR ABBRT RS, Pt EA® oo 20
21A1 A5 H3E K, HAMA T EDEWERIL, SR GHMAERERMBETE. ... .. 20
2.2 oAbt R ek, R ZRTTISIRIEION, BRI FRE 23

K L < PP 30

O a7 PP 31

BE 1 &R G R A B R R 5
Bk 2: 2REHRFEREAL, AR 5
BA3: 2RGSO AERELARAI I 6
B&4: £REGARFERRER/ ZHERNE, BEZHTHLGMASH oo 6
BAS5: ARG/ AR R B B 7
Bk 6: ARG/ A e L 7
B& 7: R E R B 7
Bl 8: REI AR G & kb 8
BlA 9 R L 8
BLE0: SSBTIEAL ottt et e e 8
BIE 11 R B T e 9
B 12 AR B i 9
B& 13: MR G/ M e R T B B 9
& 14: AR LT R G G B IR 10
A& 15: RRBEA TR GARFERRB o 10
B&16: EHERGRRFOTEFTZEFFAMA o 10
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B & 33:
B % 34:
K % 35:
B % 36:
B % 37:
B % 38:
B & 39:
B % 40:
B % 41:
B % 42:
B & 43:
B % 44:
K% 45:
B % 46:
B % 47:
B % 48:
K% 49:
B % 50:
B % 51:

DI E SRS LR
FRAR G S M@ S AR 10
R AEFEERERRTERENG 10
FRHAREESHERGHEMER . 11
SR GHERMMEM G LR FEZIEER 11
TR OVD B B A R IL oot tee 12
BATH AR MPOVD 52 2 B A M B8 2K o e 12
A A A AR R B 0 S A A 13
MPCVD %4~ K A R T % & 2 RAGMBUM N B RIEIRBBOME ... o 13
W A A A Tl 14
ERBA T A LR A Bl 14
BIEABRRATRAERN G EAMAEBAGBIE AT T 14
FBFHRERR I LB RBAEMIET] 15
LDED ¥4t 4|i& &R B4 L AMAMGEIE ... 15
AHENMNEEF FRBHERE T LRI 16
BRE/GaN BB Tt . 16
NG EETREESIIMENBEARIFIE R BATHRM .. 17
R BV A R AT F R B O B 17
AR E/GaN F B FE A S0 AR AT 17
A 1.5nm P RELEEERIE/GaN L. 18
4 TR BATE GaN h I . . 18
GaN/ &R B B R R A R 18
GaN R SN A R B A R AT . 19
BEHHAENGEARBRGN T ETIR . 19
AR B AT RN R R LR K T 20
ARG AR AIGaN/GaNHEMT . . ... 20
NVIDIA GPU Zh#& g st A e M SR A0 ..o 20
EREIE R B R B A 21
Intel 8] F FARB AT R KA TIAE 21
BARE CoNos 2540 ..o 21
AR B B AR 21
BREMGEIERDFEAKBA A BRI 22
B AR B R G R AR B o R L 22
HowFHEMAMHGRFERBIIRRE .. 23
FRFFARMEE R T EEATEL 23
Element Six AN &) Z B & B 24
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B % 53: Diamond Foundry B2 100nm &R G dh B . ..o 24
B % 54: Orbray20 AR FZHEa, (111) RIBEM . ... 25
Bl& 55: SP3 A SOD K . . 25
B & 56: T SOD 4T3 A B o 25
B 4% 57: Akash Systems KA AR B S5 GAZINVIDIA GPUIR B .. oo 26
B % 58: Akash Systems i AMD Instinct MI350X GPU R 4% ... o iniri e 26
B&59: AHBZEHN2ZTOHSH[ENGAKREEI GaN-HENT 24 ... ... ... 26
Bk 60: f£Si. Sic An&RGH|Ea) GaN-HEMT B9 #CIbE ..o 26
BE 61: FFR B R AR G 27
Bk 62: AR A2 T 2 8] ) il 27
& 63: R R B T L 28
Bk 64: 712 B R G F R R P G 28
Bk 65: BFELGCODERGHATABAC KBTI 29
Bk 66: EAMEIARZHFHOD BRI R 29
Bk 67: B LR G/ A M A 29
Bk 68: AREEEFTEVT (20265 3 ) o e 29
Bk 69: BERE 4] C8000 V3.0 L RLAAR T IR AIRABEMAET R .o 30
Bl & 70: K B T i 30
BIE 71 IR IE D B ottt e 30
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EL S AR

1.+ AR ERIGEH?

1.1 &R G X 32 42 A0 A AL 69 B A
2R ER QAR ZABRAMNEREGMH, ARFE, RBKAK S48 L2338 R 3
%%iﬁfﬁk”ﬁ%#&:ﬁao N e, RFER aMHAEAREGEFANR, EEMELST
R RN, SRE R
SR B R HAEGR E SR, WRT VA sp3Je L4 1 ok IE w9 @Ak B 25 254, 1913

‘ﬁ‘**ﬁ«ﬁ#&x%kxi X HEATH B RBMTE X — k&4, 1954 FE£EB:@ AR (GE) N
KB BB/ EFR (HPHT) R FERMALL R, irEF L& = iK%,

BE1: £ 5 R PR B

O

(a) Stk T &R \ (b) kAo,

BT

KRR (E&RIBEEBELEMAR O RIERFHREAR), BEIER A

AR GEARRKFERZOMH, £HENETRMFFKX 2000~2200 W/ (mK), 248
89 5~615. B9 L, HFHMHATETHmIEaGET, ABRREZHTH#
Gid B AR S ETR, RS RGN, AN GIL RS 3R F SRS A R IK
HAZRK Z 2 (CTE 29 1. 0~1.2x107¢/K), #h A8y ¥ 2840 (& ED>1012Q.cm) A AR &
TR O(5.7), XA AE SN G RA MR Al HH . GaN S FE B MAE S RO E B Ak
Me AR G " LA A

BE2: 0 G#FEGENL, B BREHH

EEaY #ER/ Wem * <K ') IR/

(10~ ¢ K- ")
CVD 4R & 2000 1.2
% (A 237 8
AAke (AIND 170 4.6
# A4 (BeO) 250 6.4
# (Ag) 410 19
4 (Cu) 390 17
A (Si) 150 4.1
APALAE (GaAs) 56 6.5
#AE (Sic) 490 2.8
A (GaN) 150 3

Rk (N BRmmEELAOME RGN RIIER FHRMRLY), BEIERFF LA
1.2 205480, ¥R/ SRR ERIALAE K
1.2.1 2R EHA: FAREL, BT, AEREEASLLER

DN G/ 2k B MRS S LA R &, ﬂi%%iik%)uﬁéf‘é’ﬁi*%%, .8 /AN
BAFNEOMHHFEELEGERME AT TS, RILEE S TAZK e

Px ARG — R 47 5 9
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FSHEES RS A

ARG/ AR, £RG/AEAMHR USR] G R IGIEA ., AR EL LKA, @
HRHETLHAE LS MR R REEMA. LARR—Fr 2B LT SMA, Btk
AR T SINZH R R SR, F 2R GRS KT F H5ME RIFERME, TIF
FhAF O AIES, HakLdFHh, KRBIKRE TALT 0 TH 42 &M A4

BE3: £H.EG KSR EETBAI RS

%‘mzﬁm%ﬂ#@ wisgEs LN

SRR T T :
m

SRR A RRE

‘

ERIa AR SRR

i SRR A T
Bl MO 28 8 2 HEEIRTE

IGBT i3 fiik
e =l \

J%P?JIJE IHZEHRE

SRR S AR
ROAEEAR

R (FFRER BRLSMHTLRED, BRIERT LA

SR G/ AR BATEASERRL., TEAMEERSWER GHRAMH 8, T
SYMEE TR EAZH R FESRIEIK R HOHEER, 554eR 6#ittt, 20 %
/RABEAMHERG KA FHRAY MR, TERIKTHERR S IEE; 5440
HoTARL, MF R TTIR 600~1000W/ (mK) , Z4h48 (29 400W/ (mK)) 69 1.5~2.54%; i@
SRR GRS, CTE T4 EHEE 5~7x10/K, 5 SiC (4.0x107¢/K). GaN
(5.6x10°%/K) ¥ T AN E X FHREMHZ BB, THR4GMAETE K& RS KK
TEMMEE, EREFE SR T LM FEIAAT LI 800W (mK) , &L ATHIEF O TIRMK
A RIS DR B K — 1A L

BZ4: 2R EANFEFRER/ZRHEAE, 1245 THLGRBMA

£A ki HFEE/We m-K"~ ") BB R/ (107 ° K- 1) EH/(geom 2)
T S 150 4.1 2.3
GaAs’ 39 5.8 5.3
g Al, 05 ' 2 20 6.75 3.9
A AIN' 3 1707320 17 3.5
et s FAMAE S 0.2 15.8 10.2
AR ALK NOv: 2 0.1 20 2.15
Al 7 238 23.6 2.7
Cu' 7 400 17.6 8.96
& A A Invar' © 11 1.3 8.1
Kovar! © 17 5.9 8.3
W-15Cu" ® 215 7.3 16.4
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17 AR B AR
&R G /5T 4507600 5.077.0 5.376.7
Lo - - -
SR G/ 5T 440 530 7.09.0 3.13.2

KR (A ARSI A SR ERLB R LA T ), B4 E R ST
SRIE/ LM H & T EEENHRAY, — AW AL B/ AR BLESRA, &
F 69 75 ik RN 2R G & E ok SAR AR B R F, Z R BLE ) AR R AR
B3 N KL B 5 RRE R LEMH.
B, RRBLELFM. §TLEEBELKS, FRKSHEROIERIE RS
RERETTH5ER GRS, RLE Rt iTERBLE, £R6 845 MR R R 8 AR
B Rom AT, kLA AR IR G BT AKT i TN

BESE: £0.6/ RG24 HET & H

)+
Rpiwin Ry Ry,

Kk (BT RBAMR LN B E A FH &R RTTR), BAIERF AT

BAT% B et kA :

(1) WAL LL: ERARFFmFHELE (Tii Cr. Cos BH), AL AN EE5MAZ
B B FHRRE", XRAET H5ENE R RFENY T EE, MfmIERREEE%E,
(2) &N G E A4 EN: BT/ IF T EAEEN G RGO —EHRELSBIFHMR
(= W, Ti, Cr A Mo &), XTRTENEGMAIKRELAE RAFOIRBME, HT VALE#L

Wit AR P 5 ARG R TR AL R B R R, KM E SR ENLEEsRE,
FEWHIERFAANRAR, BIEEA, 5 E.

BE6: £HE/AEEHAXMLE BE7: 206X GEAENL
Has ﬁ:igﬁ ﬁﬁl TR it
; ) e RS
e — + ﬁﬁp‘ i ‘
Q °o Hith Gattn _‘i /
20° Hani BP° emLmE
il SRIA /S ‘
Ehth ..
(a) HREIA A 21 © St
Copper r:nz.m'ixnalloying (a) P2 (b) ERIAHENE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Chemical plating Salt bath coating
ERIA (‘\
Wk o 9\
\ \
. o (‘\ 00‘00 /l \\j Wt RTfebf |
— O O
&/
@ @ " ewemx
2 Ak
,,,,, ’ LA SERIERE
(b) &R RS
Diamond surface metallization (¢) Uz A NS (d) REFER ST

Vacuum evaporation coating Magnetron sputtering coating
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FSHEES RS A

kR (BFHRER GHEELLSMHTREE), BEEIERTTHT KR (BFHRERGRLSMMFT ALY, BAEIEFFTH

#=, AR G/RLSEMPRAELYL, ZMENBESHERET TESESESFMET
EIRER LBt b ARG BE S, ﬂHT%L%J%@E\L‘ZVlngﬁﬁfﬁéﬁﬂ@#‘%, w6y
AT L OB ARk é«i—ﬁﬂ&*ﬂ%%% AP EMREROFEATRERSE, HEHER
% KL FB TR =, RARR G EOIEREZR L,

B K8: TP E£WE# &7 &R I

—8 5k ZE AR WR&EE ATHRERER ﬁ%ii%% mREHEk Aok ARk bk
R 5 EA - MBD8 HFD-D MBDS MBD4 PDA MBD8/HHD
CLERE = Atk 99. 8% 99.9%LAAE  99. 9% b&/ R X LR Lu R SR/ A
W5 R - - B T SE - - -
Cr. Zr. W, Mo
EURAR =4 ¥A2/ um 100 1067125 1007400 207200 357200 507400
EURAR =4 PRARDHL/% 20760 40760 35760 60790 20740 60765
I A% BE/C 900 80071050 8807950 110071300 350 110071300
I A% JE 71 /MPa 110 70 40750 8000 3 174
I A% B 18] /min 60 607180 20 6710 / 5730
X BREE/% 98.5 99.2799.7 / / / 99.4799.7
RAL M F /W
X emm 1 305 536 687 907 / 943
K- 1
ELE S 4 H & A 1% BAK i & = i
H A A M 1% IR & * %k Yk K %k K * * kK

KRR (&NE/EAMFE & T kAL AIRY), B ALK AT

1) LERERLER: HEEERHRE Eﬁkﬁ%,ﬁﬁ RAFE AT Bl Bt 340 &
71 GE% <100MPa) 5 B i LA, T, X&EF N, A E54R0 cRamE o8 £,
ﬁﬁmﬁk%%ﬁﬁ%$wT.m%%ﬁi%%&%ﬁ%ﬁ$hwﬁﬁﬁmﬁfﬁ+\
HRE—, FEBRFESRGE—TERL,

2) %R B R e 4E vk s R R S o TR AL A AR e & @) 34 #7869 GPa 2% 77 (B % =1000MPa)
BAT AL %zﬁfiﬁfia/\#ﬂﬁﬁﬁké’m@i%;c PR HEMF, A2RE P
FARIT R, BB,

BEY: BZH#ELLE BZ10: i /A

JEH

®

N

KR (B BEEREBIMRA S FRERN MR LM RER), BAILAH %k : (Finite—element analysis on pressure transfer mechanism in large—

PR volume cubic press), E4& K5 AT

3) MEFHTREE: My RBALBART R EWES, BEREAEL LG5S
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LR R IR

FARERT A, EAAB R BRI T BESENIKT R AR, A48 %,
THMHSEK K, RFEEARTREERERLE,

4) VERiZ Bk R de i EIE AR S B BN R G RER G BA A IR, A REES (R
SFEmAIRF) Gaemiast GedtHR#EFHEN) BE, BEEBERAL R %, WHEXBAT
TERGRZHKFEL R 720~7220/ (mK), LA IAZL B PRFEZTZHHELETE
&Ko

BE11: HEFHTIREE BE12: BHRZES %

‘ L - Punch

P Ao AR HL

1!

EE Heater
i Melt

Dic
Preform

£

Ejector

KRB (LT RAARA SR G_MELOHA R ERERTAL), BEIERATE  kR: (BRGALEMHFNELEALATRHEE), BEIERTTH
B

o, EERRERTFHERKIALT, SR G/AEN —F Sk oM, EXEe
NGBt o IR A Frh. 2R aHES RS, BEMRREE, BH5LAR, £
N G852 5, A A T tiche OBk R SO B, B b E Bt 42 X a9 2R G /R4,
FEELIFEG XBERN s eik, £5 B4 EEGKREN G4 E S, A MK
B F ARG B AT B 5T E K.

BE13: HRLN 5/ ESHB BT EH

[] emnkesrEn
SRR 22

e & W0 AR BOR) T
B th, b0 DG G .
o 1) RSl QUAH MW

B e B
REMAERBE g RO
eI T EHY

kiR (0T BRI 2R B LS H &AM RFT L), BEIERT A

FagdARY, BEERIE, 2R GEA, 2R G AN RAMHNRTELS LK
AR

Fim SR e — AR B
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EL S AR

B E14: FREELE FENEHBFEERRA

B #15: FAEELETENERA{EETR

EREES
_—
BETZ o)
SR 285

B/ 103

TighiE EN6aEE BE/ HEE HHAN LTRASE HERSE

thiE Y MR KBEMSE BHRReX (um) (vol %) (gfem®)  /[Jfkg - K)]  /(mm?*fs) [[W/(m - K)] /[W/{m - K)]
/U (kg K)] - fimm?/s)  /[W/(m = K)] /[W/(m - K)] 70 103 8.4 391 1314 431 426
402 102 30 473 100 10.1 8.41 390 1355 444 431
391 1314 431 426 135 116 8.33 391 1341 437 435
19 88 8.47 390 1353 446 440

R (R FHEP HHRMAM/ LR G RAMAGEERRAL), BLIERAFRL

i

R (RFHEP SRMAMA/ ARG HRAAGCERRART), BEIERAFRT

i

1.22% &%, 5464 RELHFFHRERMH, SHAZRITER
FREABHRERNL, EAAH RRIWEBAK, LXLATHRMALELT. *

o & WG LA AR 5T 69 28 7 5T

B AR T H ST R,

= 89 AR F Ao 2 R

F, ABARARS SRS ML, & C A b RS 69 L2 & B R R
BE16: EBELNZELETGTER Y B BFFHEAMA

BB A5 AR K5 45
94 >1.2 GPa
R 1.0X104 kg/mm?

PR >110 GPa

Ffpit & 1.14X10° GPa

#ALE #oh )T 4 s —
FEY- 2320 Wem™ ' «K *

tofe e FIRAS R 2.7X107 cm/s
e RIEAS R B 1.0X107 cm/s

LA S 10" ® V10" © Q/m
A S 5.7 —

#EwE (FR) 5.45 eV
+F Hi% 1.0X107 V/cm

Kk (FFARR KR 5HE R B AR & B THF 5 HLIRY, BAIERHF AT

ZRINEHEN G RRTAERE AR, ZEIALTATRAE K KR TSR G T AL

FotaasKE—CBEN, FLITESEMNBHREE K, FF =44 KETAE LR

Lﬁw@ﬁ#f*#k BRI G R F BT KRB ER G, Bt eddhta. B
B—HMHERZ, RNNRARIFEEZLKS,

BE17: BHEN 555G =LK B%18: BRAEWBAVGEAR S RBELA 5

e "61\1’6\

B E} Diamond__—>

Seed crystal

/
Seed crystal

Seed crystal

Seed crystal  Seed crystal Seed crystal

KR (FFARR KR E &SR BAHRS & A T RIK), BEIEFRT LA KR (FFARR KRS E R EREHRF & A T RIKY, B EIEFH A

§%ém5ﬁﬁcwzﬁiﬁﬁﬂ%ﬁkﬁ,%ﬁ&%%ﬁ$,%éﬁﬁﬂﬁ%§ﬁoé

AN EH KA G SR E A, BAEL CVD T 44, 12 AERMmA
&\mﬁ\mwma”ﬁﬁ RAg AR E @K ERBRARFE ALK, A ZiEEH
Sk RF ey Rdd e, b T ab R 69 5 A2 B F A5 = A RS 802, #5538 % £ 1000~
1800W/ (mK) X 1], KT £ L4 R G, 12T LML KiNR@BRE 2K &R A,

_ FzRETIRE EEadAE® www.ipoipo.net - 0
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B#19: ERBEN 5L S %L N 5624 K5

¥ hen G % a0 G

%% : UKAM Industrial Superhard Tools, E 4 iEK4F %7

WA KA (UNCD, dh4z<10nm), #A4& 4k (NCD, dhAi 10~100nm). #% b & RG] X Bk
Zah N o, Mt R, HFEL RGBS, L ahf ki S R en s TR
R RE 5 R, 122 I F B ARSI BGRE A )

B £20: £6EBRRELZHERMZEZIHXFE

(b) ~
x
E 2500 Single Crystal

Micro crystal

@ unco NCD

2000

Micro crystal Single crystal

1500

o
o
o

UNCD NCO

o

Thermal Conductivity (W/(
S
o
o

a Diagram of diamond thin films consisting of ultrananocrystals [12, 13, 24], nanocrystals [12, 41, 105, 111, 113],
micro-crystals [42, 112, 114], and single crystal [106, 125, 126], respectively. b Corresponding thermal
conductivity of the CVD film as a function of crystal size at room temperature. The column height corresponds to
the range of corresponding thermal conductivity measurement results

k& : (Areview of thermal properties of CVD diamond films), B4 iE #F 50 By

CVD 2R & #]3% T &5k Bl #h 22403 2 ARICAR (HFCVD) | Ak 5 & F 44k 22 2 48902 (MPCVD) .
H A A A AR S S AL (DC-HC CVD). A A LIRS TR w 415 A AnueA (DC
arc jet CVD).

RJ& — T AF A 5 oA

11
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BE21: TP CVDEELKEE

Hot filament)

\

Substrate holder

Gas injector

Vacuum bell jar

#

Substrate

ater outlgt

f

Gas inlet Gas outlet Cooling water
a HFCVD b DC arc jet CVD
Waveguide Cathode
] Gas
H | Antenna
Magnetron o I
Quartz window—=" Plasma
Gas ;; //
Plasma—t+—> Substrate L
Substrate -—‘
L Z |
/7
Substrate PumEI Anode
holder Pump
¢ MPCVD d DC-HC CVD
KR {CVD %SRBI EKBERERFRRAFRTERY, BEIERFT A
B AT # 223k . MPCVD ik 2 = & 694|898 & .
BZ22: HFf#2:%, WPCOVD 4% BH)#|E25E
HARREFFRH4L
BEREARR B FRFRLELMTR RS IAR AL
EEE S F R (DC arc jet N
(HFCVD) (MPCVD) K495 (DC-HC CVD)
cVvD)
FTT R HE LX)V A 5 E A FE R
AR AR 0.5 F7% * 7 3 8 ¥+ 8 3t
wARRE /(K-
1108 5-930 0.1-34 6 25H
E )
AREBE /S FRIL 1500-3600 4000-7000 2500-4000 1500-6000
ZamtsE /(K-
A1 - FRL #1200 #1800 #) 2000 #1200
- 1 )
‘ SAREARK AR L B ARAPH AR AR, BARE, T LR
B KBRELETRARRES NN L
AA& FRBLE Y RFE AT 45 ) 57 2L % 1R AR
s AFRK, STLT SRFEFARFETR, ITEHFAHAK, RRREK, CHEHFTE, AFE
- g, RAREER B GMWE K@ AR £ A 1K,
Wi R R 6 K E AR K@ ARdh B & E R G R#ERE PR ERHRIERE
Btk B E B TR B A B R mETR "
14 S48 R JUAT S5 A B B

kik: {CVD % SR BAEE A KHER G K FRERMAFFRIRE), BEIERT AT

#L VD BAKBACARRIAT 2B Ly R, &= 2, 4K, ERK), Lak
HA, K@i e Lt dm A RMER, FFahisL OVD R AE TR ES T VAUBREE T

_ FzRETIRE EEadAE® www.ipoipo.net - 1
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RN E SRS

LR R IR

JEER, Mkt R K@BR (Pl B 2A8T 12 32F) SRENGEA 7@ LA iR
B, B EKXKBRERN GHAZE., KAARERZY R ELERKE S, b, #Hhee
EAE VRSN AN KE L R T AR L LA

B #23: MLNFZAIRBRE B =R

Milling tools

Support holder
Copper water-cooled
worktable
g X
Gas inlet / T R \Gas outlet

K F: CVD % AR BREAKHER S/ FRRAFITHE), BEILKHFITH

HEP MPCVD 2B AEFZTREES., LA C BT L, BHBEFFEE, #OAANRHES
R % eh &R B A& T k. 184e F 238 KH)iE KR MPCVD &R G %, 38 e Ok Hr N
) BB ARME N E R LB LA, mIEG R T £ 23 Bk KA R h BHTRH,

B #£24: MPCVD £3 £ BKIER & B8 A BIIM TN Z)F K E18& M HTF

a
Excitation probe =~———>
L
Cavity side wall ~——
Excitation Finger stock
probe \ Sliding short /_ Quartz dome
I 3 Substrate holder ~d /
Cavity side wall —] Siding > Air cooling inlet %
) _ short  Fused Silica . , & —Baserplate
Air blower inlet _5— bell jar | Screen side G silet L Wateitcooliig
window
Substrate —] Baseplate Holder base plate
l«— Glass window

(Fyromeia] ‘
( Mirror j

Quartz tube
Glass window Throttle valve
Cooling stage wall ~Cooling ‘—Ih
i ) Exhaust gases
Biage miee Cooling Nitrogen purge system —4 B

stage outlet Roughing pump

2.45 GHz —> 915MHz

FB: (CVD % ha R GiEey A KHKE K FEEMF AR, BEILRF A

1.3 &M ATl ks #, e, IFELKEHF Xfr FRBHLITEOER

1.3.1 B M. EBHEE P AT, FERLEH

HRR—F A TR ARKAL T A AR ZORE, @7 b o FRAEOMHFR, £

ERRARBE—ANREWGETREZ, BTt 2ENREREFHE L, ABIKTHWE
J, PRIERIEF TAE,

Px ARG — R 47 5 9

13
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NG ORRNESRS

A7 kK

i
@

i

B E25: EFHEIGHA TR

#in
TIM2
e

IR
TIM1

\"8;

- B

kik: Joy BR, EA&ILKHIITH

R GRVER L MATAEBEARIER, B T AME 44, BdFHERE, F
HEAR A A E F R @A (TIN B0 6 A4S RO ek d,
IZmME. THMEE M, Ee:EA%TE,

B K26: 27547 7T BB LK #ITH A

-/ WA 2SR Cu

KR (ERB/AESMHF& LA N RGE), BEIERF AT

Zit—H RSN GRGBARE, TESRGEMBA LR GRTHREELT, RSHERE
Falb2pik Z R0 F MR, f2d Th T 2RG AR, ALk a THAA S
R, 2R, S € LANEIHEEE @G E PRI B T, F & FRL%R
ARK G o L5 ik RN G AR R @ H) &0 £ &7 &

WA L b T A AR R AR A . T B B4R he TAFH R AR H) F 45 %,
RN G AR E @GR E Ao T A3 8k

B £27: B LAEBBA T KA LA LA G R T

| mm

KR (@R e EMHAL R @RTERERARAASHBATOER), BEIEFFTAH

FHRTHRIR: 5T RIABECR SR EHH R @SN THERTE, £5FHTHRY
ZET, 2N RaRTRAINFRTEL, AT RMEM G T,

EzaETliRs E=dAE@ www.ipoipo.net
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(a) ARG IAEE (b) ARG KAR L FFen
Millimeter scale microstructure®”! Nanoscale high aspect ratio array®®!!

UV light
Photoresist ﬁ
k

Diamond =~ —= -
Spin Lithography |

Diamond microlens
£
IC l;c-tch Theml;l-reﬂow
(c) ZIBPREE 10 pm &5 42 (d) BRI+ T 220 b T 2R 38
Microstructure with etching depth 10pum® Schematic diagram of MLAs fabrication process!**!

KRR (EREAMA A LA GAGEEH S HARE SR TOERY, BEIERTLHT

Bt B AT LA A48 i b 2 @ AL 2002 (LDED) # K, VAL B3 at 46y ik HisdTep
B R AR G 5 AMAAGEE #OT R R, AN GIERe AL T S GEE F R B
HERAET I EL,

B %29: LDED 341 #):&2M).% 43 B LA A58 18

Powder feeder Cu/5% coated-D
laser head ;

-

Composite

powder

Laser beam
=1 064 nm

Cu/D compeosite

Laser directed energy deposition (LDED)

kiR (ERLE A ALK GHGEE H &AL ST ZRY, B &iERR AT

1.3.244: HENBRES AT TNZERE

BRIEN G A FARE A LT OBAAOR, BF T ZH L0 ofF FAR @7 L

K GREFRE) #ATEE.

R G — W45 A 5 9

15
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WO ERTESRS T

B%30: LB 2NELGFFHBEHERLEHGHARBE

WA 5 FHSFNERTZ

[A] 34 %

/yl‘ ﬁ ;“}l: f[’l\ A .
fEC i ” M- i
i B

: ||

B %

KB (ERERITEFEFASHERRRFTRARE LRAYR), BEIERT A

VA B BT 50 6k #09 GaN 24+ 2 )| L&*M’ﬁ/yft% —fE R KW o et 4 GaN B 449
SiC & Si ATk, %«%m*ﬂf&%% GaN £ 489 SiN 410 E, #m%mffa‘wwr%ﬁw GaN
BAMR R MU, 183 e N L?F?H‘Péﬁm%*"ﬁ%fia‘x‘ff GaN AL ML ), BRKRBR KX
HE AR R A,

B %31: £8).6/6aN B+ #45HX 7

Source O2€  Drain

Il AlGaN
2DGE T GaN

SiC/Si
substrate
\

/ v

Heat sink
Source G2 Drain Sourde ,Ga®  Drain
— AlGaN . AlGaN
2DGE I GaN 2DGE

SiC/Si
substrate

Heat sink Heat sink

kR (GaN BHANEHEEERMERERF LR, BEIERFLH

Bl 2019 4, B Ag @S IRE T —H 2R G- GaN—é‘ﬁI*]/Eé’JiiEéﬁ]‘]L‘*i*fﬂ EA L
T 2R G BRBER 2N EHK, HBEKR, ZNK, ZLEH0LH K TR,
HERBEBRALERN GO EMTET T7%.

B2 aHTViRS E=AE@ www.ipoipo.net
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ERRES S AR

B E32: 205 ZERTGLREZIN|ERGRRF )G N ETHH

' Diamond ﬁh?

7,

Diamond sub.

—

a o NI A b HLZE SN A ¢ XUZEWI AT

KRR (&R E/GaN FASMEEREHRFAALIRY, BEEIERT LA

HE T THEA— AT X, BFARASLEERIEAFKELAREN G, FEER
Ik, HERGHF FRE TS, BRTILF FREMAREMIIELE KRG ZHE, RN
MfK T MAGIK K BL 7 B89 = 5 Az, Bl R 2Ll AR e N G 8y 2.5 & TR T

FFRE AL RE
B E33: L0 51 RRTFFRE a2

LA A% itk

e it itk

kiR (NG RN EF FRBERBEARTLARE LEAY), BEIERFTAH

VAE R G /GaN 4 5 4E A A% BRI 2N G /GaN 42 0B AR H K% &8 % 2 4% GaN shit
JE 6 B s AT JRAB I AARAT B . R % Sk Ry, KRB A GaN B 569k @il i a4 ik
5. 2B I T AR (MOCVD) % kit A &, 2 5654R 644, HARAALE
oy B RN ER MR E. THE SRS, EHEERSREIK, #6EALSYF
[=] A,

BhBAAAR TEH GaN BB &K L, 2B LM RBAAK, BFELGITARELSERIE
A&EFRESFELED, REKFELEAELSFMEZRESL. BT 2RI FELE
mEN, BRANRTE, AREEERABTRENEAGTRERE I REZAEGAETE
IRIE P AT, MRS EHERIRS,

B #£34: 205/ GaN % & &4 L-69 K Ki#E

B
G W - -p - — o TN
Lo
a JRAGAN b KA o I d TEA R o @A e

KR: (&R E/GaN FRsE HRSHRARLIRY, BHEIERF I

Y ATR S AR R RE SR LR @R LI RAG /G RERANEHR 4
BX#¥R.

B A R G — WAFA B
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B #£36: 4 F 7L R.6F1K GaN 5% H

KR (2R G/GaN FRINE L AHRKFRIARE), BEIERF I kiB: (&R G/GaN FRsME AR RKFRE), BEIERTF A
2023 S HAMETETFEFRELSFZANGLRNEYE GaN ik, ERIER BT ERLE
EERN GF GaN 42 & @ Ak OH 57, @idfe— < /E AR T4 OH 3% 18] RS 52 S 4R
%5 GaN &9 £ K.

B #£37: GaN/ W& ik FARLALHEK

ey

Diamond sub.

Contacting & Annealing
GaN on Si sub. or under atmospheric conditions

GaN on sapphire sub.

kiR €GaN BAFER B HELERME LB LR), BEIERTTHT

J6 % BN G a® GPU o B S48 B A, TR LT EUARTI BeESHRAN £
W, 1ER Au. Mo, Ag. Cu 52 BMAERNEEZ, FIREERTERBEA RN THT K
FLMEEL, L2 ATENESE S, GaN #9424,

1.3.3%0 3t A3 ARSELE KT ER LI REBHKE

B P RBOBEARABEARAELEHEAORITERNGHAEAK, REAT L0 E4EEI
ShIE B A Ko 14 T GaN ShAE K 49 Si K SiC AR £, /& GaN 4 @ R A AL S & T4k
HAR#T 2R GAHRGEK, KSR 4K GaN SME K 69 A XL HEH &, R H AT LR
ATk GaN Sht K FF & GaN 2 & 35 44 &

B2 aHTViRS E=AE@ www.ipoipo.net
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FSHEES RS A

B %38: GaN 1J I W5 £ K RAE
Step L

o

Step VII.

3
" . Remove
Step II. SERIbGUEIe Diamond carrier wafer
Mount on T
carrier wafer Si carrier wafer .
Diamond

T
Step III.
Remove Si : .
aibiie Si carrier wafer
Step IV.
Dielectric layer ' ) = Diamond
deposition Si carrier wafer Si carrier wafer NS

KiR: (GaN BH2N G AERMEEBEARATFLERY, BEIERT I

LT AR R AR B A RIMEHR K, /£ GaN & @4 |l PECVD #LA— & SiNx thip &, wm/EfE
A AR BBk e K2 T E AR A ik, BT AR G kR IR UV IRE, 2
%, FHA2 ik 42, £ SiNk R4y 2 LR FRHTR S HEN 6 &, ZIsHEAKEN 5
B A0 SiNx fR¥7 B35, RES GaN B, 25 EREN GaN /=& & & R
MOCVD T ZAsmshatid £ K GaN .

B &39: #ZBEN & EL KB GaN 89 L Z H 5

Regrown GaN

, W S 5 IS
T o R EEE FT
In-situ SIN,
_

Si(111) Si(111) Si(111) Si(111)

a GaN_LSiNAH b GPKERIEIERE c B, A d ERIAAERASINGLZ] e GaNFiZ:K
K (ERB/CaN SRS IE S HAT LR, B EIERA RH

Bt e R/ % AR LA R ESME GaN, TIAS IR E K e T4,

ARG —MAEA B 9 19
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HREE Z RS 7 AR
B #40: 206 F1EIAE BT EHLZR XM T HF B E41: 20524 K AlGaN/GaNHEMT
Source Qate Drain
(Ti/Al/Ti/Au) (Ni/Au) (Ti/Al/Ti/Au)
(RTI] [ [T
GaN cap (4 nm)
—50°C Al, ,:Ga, N barrier (30 nm)
— AIN spacer (1 nm)
- IDEG—+[===r=mmmmm === =
5 GaN (600 nm)
{n ) AIN (3 nm)/GaN (17 nm) multilayers (>20)
-35°C AIN buffer (180 nm)
| Single-crystal diamond (111) substrate
AlGaN/GaN HEMT on SiC E s

RB: ABOLHF B TR AR S RS S REREHA RS 1 A &), KR (BOLF BT RLE AL S R H FHRER B AR E 48 AER),

B £ 9E 527 AT

B £4E £ 55 A7
2. ENIGERRENRA Al SHREREIRFERAGEED, FIlGHREINE

2 1Al A H#BHEE K, BABRRFT R BHERR, SR EHRME ZREBMEF R

Al -ﬁlﬁéﬁ%&#%&i%ﬁﬁ‘%&ﬁ]H‘T”ﬁﬁ%%'&%’&?‘f%%%ﬁﬁi‘&: R SRE
e R B BBEEE, BRRARERGBAET W ZRAES ARKAHF R K, A
&3 Bl M3 B AR IS SR " R IR 4 8 " R R AR R AR A

Al R HANBH BB KOBRBELEBR R T EOWEMR, KA EERAIZXHESRE
RO AN {'i E Ak GPU 3% 5 hFE A 2020 SF A100 &9 400W #54% £ 2024 F Blackwel |
&9 1000W, KA BR d b 48, &4 9 #RBL; 2026 5 Rubin/VeraRubin Z2#) Zh#£ 3k — &
B”HAZE 1200W J//U’_ 2028 FHLX] P 89 Feynman 22 A3 % R Sh4E 711 % #% 2000W, C.AZA%AE
Lok A 09 IR X ),

B &42: NVIDIA GPU 2967 3% B 5 B A A A #FF AT

NVIDIA GPUIDFE® #2248 BUAMHEAS RN

VD
2000W PRERE 2200 W/(m-K)

RESRIBBA
1500 == = = = = = = e Sos =2 iggs _ 600 W/(m'K)
2AIE: WEYSE
HesE
" - 401 W/(mK)
® - 237 WAmK)

88 | 5 W/mK)

20001

TOPIIEE (W)

AL WBRX (8]

2 { 0.026 W/(m'K)

A100 H100 B200 Rubin Feynman o 500 1000 1500 2000 2500
(2020) (2022) (2024) (2026) (2028) ASE W/(mK)

R FFARELH L, BEIERF AT

E—A YR BARRAE T B h 4202 ??—‘éﬁkxi R AEIRF 6 ah R T A SR AT,
{5 & L " an AR 4 /)y AL BN R " 0B AR LG 2 A £ 2000 X P MR € K
SR E R W LI HHHE R ER S ARG TG, RS R EAHHEH S R T & B
591, BX MY LETRILGRRATRALELEHGTR,

EzaETliRs E=dAE@ www.ipoipo.net
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17 AR B AR

B R43: REECBEN LABREXATR B E44: Intel 2\ F FHE A7 RA #AK A HAE

—_—— —_— ] W tatel 308
1.E+10 { ‘//—_ o kot
» __/‘ & Pentium Il processor - 300
- . L & Pontium(R) processers
§ 1.E+08 - /// a l‘“A w0t - o
] -7 * i g B Pontium Pro processors
7} -~ £ A
5 1.E+06 e Y i
{ 84
- A
& 16404 21 l 5
E+ s
pr (ol 4
o - ?
Z 1.E+02 o
»* 3 &
*
1.E+00 * r T T T r
1955 1965 1975 1985 1995 2005
- 4 1965 Projection O Bipolar Logic 1 3
. Bipolar Arrays MOS Logic o
+ MOS Arrays —— 1975 Projection -1980
— —1975 Projection 1980+ —=— DRAM Memory
A Microprocessors —— Expon. (1975 Projection -1980) !
— —Expon. (1975 Projection 1980+) R ¢ 100 900 MM 398 s w9 1908

Estimated Introduction Date

kR (ERLGIEEE AT SR @RI B S AR, B EIERAT AT ##&: (The history of power dissipation), H&4iE#AH LA

SRR, Al %K 213 %) CoWoS. SolC 4 2.5D/3D 3 & Ha ik, #t— 4k T Z4R
W ES) o B3 — M &, MRz K, KB Z B0, 233 P T 2K A8 Low—
k AN At A F FS8F A 0. 2~0. AW/ (mK) , & L ATH K A 2RHA69 | 2 2 TIM (4~
8OW/ (mK) ). A3t £ (24 4000/ (mK) ). TIM2 (£ 2~7W/ (mK) ) % & 2R @ iRk &
Ja, EIDBELEMTERANMEESEIRRIEK, MHEIKEGRARARELEL
7o

Bl Z45: &A% Colos 4%

SolC:th |

SoC-1
-2 SoC-3

ikl il Ty

il
-

2.5DEERL

Rk (CpEREBFEHR), BEIELRA LA

AERREABEREWGHELDIH, RRBHFHRTE—Al $ARELRGHATETA
BREBREFERERNMEDRE, FABAFTEASALALERBOMALAK. F 5%
53D AR KA, Ak AlES B E IR E E T L B RAZ T 1000W/ cm2, 3F4%
Lo R A Fe g HLA AR AR T SR B K, o X AP 2B 09 3K F R B R OARAE 9 R S4B 3
WA 2% K R, A3 R AR AR €T R A%, LA B N AR AR
B ¥,

B %46: HARERGRUARTZ

Local hot spot @

Pentium 1l OOLERCHIPS
" L " " r L "
» 1001 970 1980 1990 2000 2010 2020 2030 Year
g Thermal -qledace Heat pipes Near-junction thermal management
3 Fin cooling in air materials Liqld Gookog Microfluidic cooling
3 Alr cooled exchanger Thermoelectric cooling

) e — AR B 21
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EL S AR

_ FzanETIiRE EE=dAE@ www.ipoipo.net -

%% : (Advancing Thermal Management Technology for Power Semiconductors through Materials and Interface

Engineering), [ &iE 51 AT

AR GRBERTE, WHBKEN. CEHEETEHARBHERY
1) WEGKGE

R aHFEAAE LM PR FEMTMAHAL, RBEA S HFHAFTELFHF
B TATMFEE, 2R 62 IRMFFK 2000~2200W/ (mK) , R4A89 5~6 1%, SiC
1) 4~6 1%, BRI EGHEHAFEERERBUAZBORERNEARRERA G, TE%
EER W ITAERE., RRAEH+E L 2R E (ThinSi+SCD) 7 X5, £ 780W HETHA K
BB AR 69°C . FHiBE 63°C, Tt tiak gy £ 48 32000 0 FF % 508 E ik %] 100°C .
PR 87,

B £47: £ 2R EFEIE N DHERES 4 15 FRKL

State-of-the-art Si Thin Si + SCD

%
780W Power 3200W Power
Max: 69°C 20 Max: 18@°C
Avg: 63°C Avg: 87°C

) c.o
5 { .
U”m |”i”|“mynm

98 188 °C

Backside of SCD

Interface to Liquid

oll

N1
68 6 75 86

%% : Diamond Foundry, B 4&E A 5%HT

Al BB B B MR E B E ik 1000~2500W/cm26 %5 F, 4 S%sR A M R 6 S
RORFAESH LR GFRALSRROBEQRT K, FRAEEBHIRBERZHRE;
MERGHBGHRFETAESAAERGEAZAOE@HR, K HIMREEEIEET
Jo BAEF EINA IR %, MARA LR A G R T ik 5t 69 308 45 57 B GIR A .

B #48: F %R GRS G N A B A

Test Chip—no SCD SCD Substrated Chip

PCM HONEYWELL 7950 PCM HONEYWELL 7950

300UM SCD

500UM SI

20UM SINTERED AG

500UM ST

|__SENSORS & HEATERS |

|__SENSORS & HEATERS |

CONNECTORS

%% : Diamond Foundry, B 4&iE#&F 50T

2) MK IBRK R B 5k 50 OB RK T Bt

SR LI CTE 5 Al B/ TARFFHRMAHAZEER, & Al XK REZEH FXMAMAIK
WERZET, AMEALHR TAARB AR ERFHOKRPTERRE, 20 % CTE
299 1.0~1.2x10"%/K, 54, GaN. SiC &9 £ FZ K T LMM T (CTE=17. 6x1076/K)
Hah B Z A&k 13.5x107°C/K kB2 . £ Al /P SHFTT, GPUIRS R H B L
% RIFAPAIEIR, #E E A8 CTE kB AEIF & R 548 &b H 48R B #ak 57 M

22
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RN E SRS

17 A IR AR

15, RAEFENZERK; &N 604K CTE T3 K & ) 69 3 /) 14K E 4% o4 o 77 £ 49
¥oz—, RFLERA SPEZREEAG T T ORZFEG, @3B EN /R E M
F 2R B ey RS H, LT CTE st — F A IAIE ZE 5~7x107%/K, FII AR Al %
K3 EE K2 HILEE,

B ZA49: P TFHERUMAGIHFERRBIKFH

1700
1400
[

"
HOPG
"
<+ |(1300-1700)
1300 |- ' ’

: H ' Diamond Particle Reinforced
= 1200 y - : Metal Matrix composites (550-1200)
E ' A
= e ¥ 8 CTE range of Si, GaSi, Silica,
= : ] Si, GaSi, Silica,
= & i I~ Alumina, Bery llia,
2 sl P SOl) | |
T cic| C/Cn ' i
2 o[ g (e ; 3 g W
= 30} oA ! [€wMe | ! sicicu o
g a- N 8
£ [ J i : # Aluminum
P ow S
100 | ' ' E-glass pc boards
Ijvar  Kovat / .g“”‘ L
‘ a' g | —
-5 0 5 10 15 20 25

Coefficient Thermal Expansion [x104K"'|

%k k: {Ultrahigh—thermal-conductivity packaging materials Semiconduct or Thermal Measurement and Management

IEEE Twenty First Annual |EEE Symposium), [E&iE%F5HT
3) KACFHME: REA ELHZAELAEKR

MG ECLELE, BHERELSEFIRFLEITOHEC AN BRBAREL, XEA
Al ¥R R ZPRLEAGA ML EERG SRS,

AR G A D] 5. 47eV, &5 TF SiC (3.26eV). GaN (3.4eV) 57 (1.12eV), £ H
MERTERTOBEERF SR —, K PEAMERE 5RFIFET O AMEFE T
Mo HH5%4 10MV/cm, & SiC (3MV/cm) #9344 k. # (0. 3MV/cm) #9330 42 A L, &
hEAMBIGBHRT TIARTESHG IR, A Al XK/ @R 50055 ER4
THHE@GRARZIE, BILETIA 1013~101°, /b4 5.7, @ik F 4 (11.7) #= GaN
(8.9), TH# LY R EMMMALT I L BB E, HIRAR S EM Ao H 0 B B, 1K
N H BRI ZERGIE T RO FAELEENCEHE, 55 RERT R A,

BE50: ZR+FFRHAMELR G T LB

Bandgap
(for high-temperature operation)
5.5(eV)

Maximum electron velocity
(for high frequency and low loss):
2.2(x107cm/s)

Electron mobility
(for high current and low loss):
4000 (cm?/Vs)

resilient environmental devices

Si

(Silicon)

Thermal conductivity
(for high power density):
2200(W/mK)
heat dissipation (communication, satellité)

Insulation breakdown field

(for high voltage and low loss):
10(MV/em)
6G base stations

Dielectric constant
(for high-speed operation)
*inverse

R FFRTRRR, B EIERF A

2.2 Flefbit Bk, BRARFERIEDN, BERBBY =H A

Element Six (De Beers £HA#MT) ZAKERERN ALK, LAFHF—FEZ O -F
EEAKERHGEZHEN AR (AETE 150 2K) bk, FEEF AL T

Px ARG — R 47 5 9




El 5 JiE 375

SINOLINK SECURITIES

ol NG RIESRS .

BELAR G ZE S, 2025 5 1 A, Element Six K H4R-4R G 5 oM, #HFE4
800W/ (mK), FZ@r) Al, HPC A= GaN RF BHHF S50 F, CIHEKLITHE, LAk
W‘l'lif&%?é\&&%is’téﬁ CVD =) &%3%%un}%$a% RAE R G 6T HF AL AE =,

B #%51: Element Six 4\35] £ &/ %5

/

(a) CVD £ R|5 % MAIME 4452 (b) &A1 CVD £RI 5

() ATHRREGERHLREREHE (d) &R E/48LEHH

kB : Element Six B M, BE4&ERHFIA

Coherent Corp F 2026 % 3 A X # Thermadite 800 ;&4 #., YE# Diamond-SiC H & #t4f
89T R BPER S, MG FL 800W/ (mK) , KA MANE B RIES LSBERX, KA
BHE A SR RA R ATAT S ;st CVD 4RI & & Ak B 12 €34 145mm,

B #%52: Coherent Corp Thermadite 800 /%%

% B : Coherent B M, EA&IEFKHRAT

Diamond Foundry ¥ E TR ERF LN ERKERRALLN 644, T 2023 F4i&H
HREHRAETERERN EHE, FALHAAEN AEROIHK, @if?r Al S A & T

A0 45k E R, AR AL FHBF CELEMR TR RHARE S BHE,
B #53: Diamond Foundry & # 100nm ‘£ 4% £-W|.% % [
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EL S AR

%% : Diamond Foundry & M, [E&E A 45T

2024 % 6 F, Element Six 5 B K Orbray & = ¥ ek &4F, R 3D dh BB E A MmN
L&, 2025 4 3 A, Orbray &R 2 B AR &R G4t &R R ok, +X] 2026 F P 5=
KR T (111) éﬂ’]z’éﬁ/&ﬁﬁﬁﬁﬂk%, @ 4 AR A B B AR SRS, KSR S GPU
1% B &R G # A R A o

B %54: Orbray20 EX 7 HEH (111) 28z %%

IS

4+

+r+ ++1+ 4 . it

1' 1 o
% 8 8 4.?11 H ; N

41»* 1 ! i1

+HHH

4 0-4 4»—<L

¥ ¥ et ¢

EHEESS

-
b4
44+
+
B
1

||m| T
8 50O oo 70 ;

% iF: Orbray B M, E4&IEAFRAT

SP3 Diamond ik T4 R|.& L# (silicon on diamond, SOD) # K, M4k B4R T4+
JHERELY, RIMEAE K FHE I E BRI ESMF FAREH, BATCLEIAT 100mm &
BB, AR Dt — Ak B 300mm BAs, FAFFAR O A % K AR A S EIAR R
ﬂﬁ%zfgr)?% 3t 1 %—Hﬂﬁ«/‘?ﬁ]ﬁ%%ﬁﬁ INET XA ARG TITH, BHERAEAE KRR TSR
EHRNTYREFREGHE S

B #56: SP3 #t# 45 SOD # XK B #56: KT SOD Fr:¢ K 5 EH
D G S
i ¢ GaN (1-2 microns)y Channel
bl i ‘ / Silicon(0.5-2 microns)\_
.q_./ E"am""d“ 0 @ Diamond(1-50 microns) T —

HHHHHHHH AAAARIALAEY

Heat Substrate (Si, SiC, etc.) Heat Heat Substrate (Si, SiC, etc.) Heat

%% : (Advances and Challenges in Large Diameter Silicon on Diamond % &: {Advances and Challenges in Large Diameter Silicon on Diamond

Substrates), B4 iEAKF AT Substrates), BE&iEkF AT
Akash Systems & 7 kb &47% . 2026 5 2 f, Akash Systems 7 Ak 4 3K & #3523 Diamond

Cool ing B K #9345k H200 GPU JR %35 A+, & F AP E M =R %7 NxtGen Al, iZ4
RAE GPU # &8 & [41& 55~60°C, GPU 4% #9047, PEAEFRH 15%,

B 3 A, Akash Systems #t—F 432 AMD Instinct MI350X GPU 494N\ G437 Al
REE, %? 3MLEAITHE, li] M|TAC Computlng H3% ) AREE AN R MK G AR
BERMBELAM AKERA L5746

R — A A 7 B




El 5 JiE 375

SINOLINK SECURITIES

SR EZ RS 7 AbR EAFR

B %57: Akash Systems X ff i & & 4544 NVIDIA & #58: Akash Systems 48 AMD Instinct MI350X GPU
GPU R # & MR %5

PR Newswire

Diamond Coolin

L& AMDOI MTAC S

AKASH SYSTEMS
DELIVERS WORLD'S FIRST AKASH SYSTEMS ANNOUNCES WORLD’S
DIAMOND COOLED NVIDIA FIRST DIAMOND COOLED AI SERVERS WITH
GPU SERVERS TO NXTGEN AMD INSTINCT™ MI350X GPUS AND MITAC
COMPUTING
AIPVTLID
Akash Systems announces the world's first Diamond Cooled Al servers
Akash Diamond Cooling® solution is a powered by AMD Instinct™ MI350X GPUs and manufactured by MiTAC,

new innovation in cooling technology that delivering up to 22% greater efficiency, eliminating thermal throttling,..

is additive to existing air and liquid cooli... March 3, 2026

February 23, 2026

% F: Akash Systems, [E&iEKAF 5T kB : Akash Systems, [E&iE&4F 5 BT

AR LT 20255515 KBAZKRFEE, £2FT S BN GHK LR E GaN-
HEMT, KM@ ASZMpER 4%}52& iab, Iﬂﬂﬂ’%%iﬁﬁ Cu-Diamond & &##t5 GaN on
Diamond #& K .

B EE9: EEHRY2HE]HEBENEFTR_LEEI GaN-  BE60: £ Si. Sic Ao2-MLE #:&69 GaN-HEMT 493 # 1t

HEMT 24449 #
2inch202s) 280 z «
u0} Sosik
& 38 K-mm/W
200 Me:: A, 1
- {//n 1 \\\\\ﬁi o
g 160 H si Si{: amond ‘ 'y 71
& 3 " SiCLE
4 120 - 23 K-mm/W
e A *
;% 80 S *x 1
‘- '*.n'
40 b ° * ®ARL B
* 10 K-mm/W
O : N " " L ]
2 0 2 4 6 8§ 10 12
0 % |00 RIFTHE (W/mm)
Rk ERARL, BESIERFLH kiR AERAC L, EEIERFRTHT

#3248 K 52 Srabanti Chowdhury 24X AN E I T /£ 400°C X H T HEAF FHREMH LA
KAGESZREN N ETEMIY, 83 2L KAAFIANLZRAENA LR 2EL
N G &t ARYy, £ CMOS TT AR X BACEANF S H S FRENEGRE, HARXPLREN, £
Mah g Fml e LiRe ARTmELE, 5 B-FHE, 48520 R H Iz
MR, %R EREBESIURA, TABEOEEA A I ZHR NG, RZAH X, ©
H&e, RRAMA. Z2F5E 551, AN B GRENR T KT E 2 Lk,

_ FzRETIRE EEadAE® www.ipoipo.net - 2%
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BK61: FFHRBEHLKENE

Diamond

Silicon carbide
interlayer

e

Gallium
nitride

5 nm

% B: {Diamond Blankets Will Chill Future Chips: A Micrometers-Thick Integrated Layer Spreads Out the Heat),
H & 1E F A 7T

B A2 RLGH M= kg 2025~2026 R B 4R®, AR TR RERTH, RER
H = o R AR, BRREIER %,

FAART 2026 52 AR BN E S8 TR EMRITH £ 7 &, HFFEK 2000~2200
W/ (mK), —#4%% 3. 61T, FoR-2FH.

B E62: MU (FTMFLN3E]) BT

o

£25 ke

FENGYOUCHUANG

KR FEARN, EEiER T

oind F 2025 XS F2RRTEZ BN GHE&HK, 10 Avbfeidddes & L i -,
FHEEAJb T K5 /& GaN on Diamond (111) B4 F A EBAIFE K Kok, TRV TFiLAEK
1640 cm2/ (V-s), EHLATR = REARAARHE

Px ARG — R 47 5 9
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HBESRS P
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e

B %63: RENELHENLZLE

Microneedles

Diamond nuclei

Ir buffer (001 Il’buﬂet 1

: Ei>
substrate
(1120) um)

(a) (b)

(1120)

(e)

R AR, B EIERH AT

=T 2025 F1 A ERERBSFFRBDEBRRKRARNA, ZABE5EEHRNTAL
WigiRIE A, A TH A HERRTFFARZDELR GBI A, 2026 F/) ) WE G =
AN G R ER XA 300 6 MPCVD X%, 100 &t B A 20 & %) A A=sbibil
%o

B E64: 4 B#EEAEFFRTL F

1

FiR: BRR, B&E R LA

Wk, WA T 2025 F 12 A S E&H & KETeN et RS EEWk ), A+ERRT
TEATE A EHAL, P ERLFET ¥ @4 6 L& HPHT £= CVD ME K&, Emk%
oA N G HOTATURAT R 35N A AR B MPOVD & A K & R|G, IR A& = mia%#m
KA % B#an F, 2025 12 A = R4 7, CETFHEANK, 2R .aH#& R B
%%Mﬁ%ﬂ%&O

EFSbaEOREZET TN, ARNEZT 10/ TEILZCD LR EHRE, TEH5
R GRAG TR, —HRTH 51T, JM” # 500 4 MPCVD % %, it 4 é 5FM%
ﬁﬁﬁoﬁiﬁﬂﬁﬁﬁﬁﬁﬁ E A 4 H 354 %%i%+mﬁo

B2 aHTViRS E=AE@ www.ipoipo.net s
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TR AR

R =

RIA SRR --F T |

N HUAD

EFiho (B2%) BIRAGD

HUIFENG DIAMOND (BAOTOU) CO.,LTD

Rk BFH L, BEIERHT A

E AUt T B &M< @ TREME] MPCVD & &6 A4khk /1, 2025 F 2R Gt X35
ORANARTT, T2 B T bATR. 2025 F1 A, AT 2LFF 52— KR
BARAENARRE (RUAEREH Y. BAT, XARAERN R *HC BN E P £
MK

B R66: BIMA LAz F# OVD £R.&HH#H N B£67: BALEAE/ LA

2

R 1-6R%F, TEH
FRAE #B/&Ra B/&na
M 0.25-1mm, IEH
anE <10nm BARYT ®120mm ®120mm
it AR o B 5.4-6.2g/cm? 2.8-3.2g/cm?
HEE 1000-2200W/(m-K)@25'C
TREERRE 10.1ppm/K@25°C

kiR BMERE, BEIiERAH LA Rk BMERLE, BEIERT LA

FKRIEZEB NV REIECWD E=KTE (MPCVD, # £, HA®RIN) 694k, 2026 53 A,

NEWBEMEERARL 3L, EF 41,67 LA T ER B A= AR AR F
I H

B #68: KFkFEEHFEHY (2026 %3 H)

) 3B LAk MBI EHR MR FEXSETH
1 SR BB AT B (—3H) 13,383.02 13, 300. 00
2 ER B AR A AL AR B (— ) 13,157.83 13, 100. 00

ARG —MAEA B 9
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5 7 B &A& MBI L] MEAERTLBTR
3 & RGBT A KPS B 3, 888. 32 3, 600. 00
At 30,429.17 30, 000. 00

R KRG, BARIERH T

AR R, PAHETEMAPIESTEESAL (PHREHEARBHT) FRLGENE
/R AE L, €5 TR K A) C8000 V3. 0 Jk FLZAAR T i3 % ik A M 7 £, 155K 42
AL AR AR AT 80%, R T EA. EXLFE~ AT B

B %69: BEHHE C8000 V3. 0 JE R KRG T 2 HRABIAEZG £

TR AR R AMRRSR C8000 V3.0 sugon

EHEPIEF AR RAIENER R

AR &R

« RARNNTHUENT  BEEN TCOMMERA N &
* GPU AR RS CLrt

HERE RmEs
* PUESEE | 05 W2 FU% T m80% « REATAM, SAMARSHN
TOMWE 5007 « CXMRE. RiGaER
X240 SR AT S
RERRAS  BOVEERR g jquid

wE—gt | 2PRS|W

BHERSHE SRGAWR TERE ENANSABMWRRANE GERER THES. S04 QTR

KR BRI, BEIER AT

FPREKDEZFRGENGRALOMARETERETE, CRALBREHATHFEHRE
FHA RS BT EAMZIRE R EFEZ KB RABERKARABTRERLT 252 % GPU
A LA AL o

BHE70: THX “Xg” ZF

PERE A AR HoH#FE PEREX “ET” FE RA KR
LR &R YE{E B i A& 90°C+ 4452 /£ 80°C AT 110°C+
F R E 95% 60% 135%
Rokg >70dB ~50dB BEFMEAK
kik: RRPMZ, BEAIERA AT
34BN
SR BB MEERA Al SR BRBAMBRTESLD, ARBERKTHE X, BXiE
R B AR B ARG A RiE, HFARRN, B, Whik, PRLA. 24 E
BE71: #XKZL T
AR B LA ﬁv‘i%i Ja B4 A (o) PE
(e #) 2024A  2025A 2026E  2027E  2028E  2024A  2025A 2026E  2027E  2028E
688028. SH R 134 0.99 0.95 1.43 1.78  2.46 135 142 94 75 54
600172.SH  # TR 180 -9.83  -9.50 N/A N/A
002046. SZ E bty T 256 280  2.60 3.21 413  4.81 91 98 80 62 53
300179. 87 ik 178 .18 0.93  1.69 2.92 417 151 191 105 61 43
000519. SZ W R 207 -3.27  0.42 479 690  9.09 N/A 498 43 30 23
301071. 87 HEE T 154 2.01 1.09 2.37 426  6.92 77 141 65 36 22

kiB: 1find, B&IEATEAT: £: AAFAMNREA 1£ind2026 58 A 12 B —& M

_ Bz RETRs BadAEd www.ipoipo.net - 30
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RN E SRS

17 A IR AR

4. MFERR

KAAET AR ERRARAE: LATER 60 H 5 GPU A4 B sh4E 4. KR T CVD ¥ 4 4
ELIEMATEPEFSIMZRIENA, FREFERI. ZRRE, PRIt AR TF
BN, HEEENEESMA RS EOBET A,

THEEARBRAMRIE: F KBS ERAMAl TAFLESZHHGPUERT A, ZF4RHE
A ERIEANKE. S35 6PU BT RAE, HHENFFEN RHETE K,

Px ARG — R 47 5 9
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2

AT R AR

3
In

QR T e e LB AE

: AR EK 3—6 AN
: KRR 3—6 AN
: MR EK 3I—6 AN
: KRR 3I—6 AN

\

¥
>

A b Akig B AR KA 15% Ak
Wb bk E AR KA 5%—15%;
W F kg AR KA A -5%—5%;
T akg EAR T KA A 5% L,

\

[
mE

_E.

\

\

P e
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IHBHRNES RS LR AR

A E R

HA&EFRBARA S 2T BiE A B EFEERAME, CEEEFRTER LS T,

AREAE B SIEFRRDA RN (AT RAR “EEIER") A, KEFEB @R, ETHAMFANAL TG T T X3T AR A& G4EAT IR HIAEAEAT
R LH. SR, #HE IR, B BH. TR, SETRILAN S A F A7 XAE R . Zd B @amaessl A, IR, FEAELR “BEiEfRn ARk
N8V, AR AR AT AT A M R & a9 M T A

AdpEay AKX T BE&IER AL RA RINA TN H AR R HIBF A, 2ESERBRLFT XA R MR LALLM o TN TAEEATIRIE. KIRE
ROMAE B RAR AR R, LALLM T &, MARENENET i G LA R T TIRE RGN E AT FHEIRF AR —R, B EIEF R A ARE AT 404
A AT AR R AR R B A K0 AT R R AT A, LARE P TR, &0 AR BIRE AR AT LA B G AT, A TRAEF R840
T, ThAME ALY, 7T B4R RRBIRAARE. KATRRME o km 5 EEIERLC L5300, F42 R B A BIE LM LA P28 ey &
R R R A AR o

AREBALEZR, EETHREAT AN FEZEMTIER, 2B IANEHREHRIT., FRERAGETIERI LSBT AN TS EROALE, Th
FHEFABRTESTHZRTH o ARETRBAYIER ISR T LGN, MMELLOKBETRETICER HmE s, TEGLGHFRERERKGEIL.

EPRLEEEINESIERGATRY AAREZAEGAZ TR, HREAAREAFERTEAFNE—RE, ERFLRELN TR L& F L snif 0937
H AR TN 6 e 5, AR A LR L AL RITMRE, BRIERAEBURIIREA R EH EAREGETELRERREFELF TR, AR (EALR)
HRR BT RERY . WMETFOREEITERELERELTRARBA . FE, TR F O RARERZN, B EIEFR TR P 69 ) 55 R AR o &
fTietk, BAEATH R T BT A MAIRE .

BERBEAFQTRAT, BEIERNGXIKIA TR AHA ML T 5 RN )BT RATRIERFHAT S, H TR A XN 5] E AR R F IR S A 23R 5o

AREFFCERE, AASESHEERLEEANTIRIAFO LR E, KA ZFRTREGART . BEIERFREMMAME KIRE DAL A B SIERGE
Fo AREFTRMART BE AN, RAFSEHOAAT RIS, RE GERABTREHELBFRIE), FRERERSEFRD AR E P TR
P23 T C3 48 (4 C3 44) M3 iTH A AMEP @ &0 EREBERF EAAANE P MR, BARRE &, REAMAHTE P X THEIERRE R
TRGFNR RS, FTRREFTRAGEMIERARERT L, RREQIART A 69k FI0 . &R B EERFTRERATRA, TR, BEE
AR K AKX FEFAL,

# B &I F ASH AT IAA L Z AL, Iz IAAR R EAT A RIZEIRFTAE ARE T RE 2IE R @) R E AR A A A AR
A HW, BEIEFR R A RALAT I,

HARERT P AR AR . BEERRBATA, RE—mihl,

L& El¥: e

75 021-80234211 %1% : 010-85950438 w1E: 0755-86695353

R4 : researchsh@gjzq. com. cn R4 : researchbj@gjzq. com. cn Wl 48: researchsz@gjzq. com. cn

H %% 201204 # %% : 100005 Wi g% : 518000
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