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REEAENBERNTHEAR L ERIETA4TU L, Z1E24D
FLRAXEMEERERGEENEERENLETTREHREE,
BAFD FI2AKAME SHE, HHR DR RNERESE; £1D
TN FEFERENA.

W ER: BLERELCFREAR

HRFR: EEESE

BAHBER: 248

M. NBF5kBEF
86 LK 12 A THERFIEREXRETAY (REF)
FEHRNE: HREERENEERTSEAENRG . R
ARG P ik, LI R A M W RE S IE RR AR
Bt AREEAEL MESR. MR ] B & 2R kil el
IR RANB R ESNE S IER T &, FIBESNEH2REE A
P ARA T ER. AKEE, Ged B, WHEEMBEE. HE. &
H R A TN 7 7k, SLBSIGesME A K S8y RE R FRER R
# ESiGeh FHANE T Y, MAEM XKBITARRE S — & A
SGRER: B EHR 123 TRERES SN E R &, KEFe Ak 5
HNAE A K 3 5 A/s-5Sum/min, Ar#LIE F400-1200°C, #=IEAR E+1°C,



# JE & 7710-500torr+0.05torr, 4MFEE JEH A M < 1%, FiF 20k
At <1.5%, Get BREHM<1%, FIHEZE<1%; #FH 12
RTREREHINER &I EZDIE,

W ER: dbE LWk, ST EE

HAFX: ZFHELE

B REKR: 24K

*EREFETH SR E A AE =

87 L mk ZBEHRE (RE)

FTERRANE: HFXFAPTI00. PT1000. #aw HHEERE
HA. o #aMe R, FLImMKIREEBERER T, FRERSK
REMERFLEERMEREAN, LARRRE —KIFEHRKR; FR
W HEEEA, LRLBBEEXRE; FRPTFER R EHA,
SEIL IR AT R B A E A A, W R SEMIAREE K.

SRME AR B LM THRETEE R AN R E G E
K Eymk PR F A R E, KEBORIEAR L 2 & s E22+1°C, W EH
FE<£10mK, ZEH<+10mK/4F, =R HE<+5mK.

WRER: FL AR EMR, B A

WEFR: BHhER

WARRER: 2FRW

*EREHETH SR E 2 =

88AE ¥ 4 #: CPU/GPU BEEHKFZMREN* (RET)
FERRANE: X G E DL E 8 HAR . Sk T IR ER AR,



TR % 8 R B ERF WNRAR A R e R HF AR &
CE N QR W N e R A R o O Y SR -8 S I
KEE R FMNRRAF; FREADEFEDPS CGEHHEEER) &
A. DC-DC (Ei-Hi) BVIE (B)E. i) A, HFHE
AR Zf#gang (W) FRBX T %, FH&E A KHAEICH
K L A
S E AR B EH K EE @ CPU/GPUE & H MR B9 £ R &
GRS A&, R E £ R, JFEE WA &
WL ol W SR R . R B R AR AR B B F AR K
% %3 JH 800Mbps (% F Bk 15Gbps ) , & A%k F 1 # 4096, & A
HLR AR W R 640A, B oK WLIRE B 401500; FH AN, ESH
B 7= 33 4 € B\ 20000-30000 7 .
W ER: dbE LWk, ST FHEE
HWEFR: REELT
KRB RER: 29K
*ER\ETNE SR E AR &

8985 AR RUBARENARFHRABIAR KL (RE)
FERANE: FRRERMEEAT R B R B3y S e R &
foffE T2 540 AR s et in THRAGHRINEAR, S2I4E B RN E
HRE AR W] LK B AR - B R 7 48 B - ) U R O - VR R -4
TZAIE; B R AI- 15 R 7 48 1R - R R -0 BB -2 — R
B S LB ot in TR A, R8I T B AL AEM O Fr 8 7 K.
SHE AR FHBHET AR E SN TR R, RERFLE:



B FE350425um, & JBE A TTV<5um, 38 E ZALTV<2um, &
H & Bow<25um, ¥ i & Warp<25um, X M A% Z R, 0.2nm(Si)
0.2nm(C), # A & 3ot B E1<60min; #F | By &2t oh & £ D 3E,

W ER: dbE LWk, ST EE

HWEFR: REELT

A RER: 29K

*ERB|ETERKE 2R =

901 4 A BRWE G E TEEIR KL (RE)

FEHRNE: FRBMES F BE RS BHEFRERMEA, #F
H3EF Tot/8 e e B E A R ARBRAESFERAGT
EAE RN EEA, AT o2 —MNENE; ARRNESH EEL
P TR AR B R-EARR RN ERA, AT 22— EHR
B B RBRALEE XS B B R SR I IR T R R R EOR,
A B e IR L6 AR T AR AR S HEN, AR
I EEAT K E A FFRBAGEE S B & BT R R
RIPBAR, LI 4w R,

SHEA: BEFLEOT/BTHRMEREEENKEE, KE
TR AL B LR E R Fo/8+, Z @4 H>21604R, HH
>720%, AR BN LA B 25um, EAREHE SR EO0-13gf; &R
T B A 30 B R -75V-+75V; B iR R B K 5 W E0-2000V; 11 3 B
o Bl E 15~200°C, IR EE G EL R 1°C; FEEEEELNE
BN L 2]0.1%, FBUE A KA <Ls; XFEAM-RRE R, R
SRR B E SN E, B IA20.1%, iR J8] R B A <60s; X



BAARY, AAE fi>dbar; FE XL HEEDIE,
W ER: BV FELER, BB SFHEE
BAFR: ZFHELIE
RKEBER: 24 KW
*ERBEETE SR E 2B E

IBEALR: BHELEMEFSMNBEHARXEMA (RE)

TERRAL: AREFEREF B GIAR, AL
BAB AR, £ NFE B AT NG P A,
SE B AR T W R v — Bt 0 B 4 4] 8 s B O AL (R e R U RN e
B FFR % B A MR R B BOR, Ak EZ 8RR K
ol BLCEEERALCE. BUN BARE R B 2 AR U 7] R
TE K b9 TE 2 B 20 AT s R BRI B — R, SRELE R B R

SR EAR: EBFHEETETISOZK/A T, BMRGSHH 17T
T2HOK. BRI EAA00TF F ZR/F, XFHEB T THBREE
At AT 2HOK L EBRIE BAR H R KT99.9%, ISR E AN T
5%; XFFPE @AY E o EEAE, R REEARAD T2/,
HE R EIIEEZEDIE,

W ER: FLEWEMCTRER, B~ FHAE

WEFR: REELT

KRB RER: 29K

*ERBETHSRERAEE



NAFELIK: BEEHZHBEA (RE)

EEHR N B BRI a A R G 8 337 RO B
AR, BLGARE. MO GELHEWITG %, LR
FrEM R, FFREM R R IR AT RAEEA, EHEENFZ
WO ERAG; HERERER T Y SHOTET %, FRREERERS#R
HEEA, LAV EEHPEET LR 2B ET. AVY.
R AT ERumdy S EFREkEERTE, SAERRGAET
& B®ETRYS @B LE — .

SRER: BETHXEEHERBEBEHNET YRS Z &
R, REHARRAER]: EA12E T M4nm K UL T & B # % &5 R
NEITY, BAEEBRAGEEZZRG, FOENEEHTT
100E10 atoms/cm?, £ JiT fa #+ #4f iK % 402.49-4.44*%10-5/K (5 & [Bl A
), ZEHMEZ (Ra) 0.1-4.0um, /% CHE 1200°C K L ET % 4|
TR E, IR GRS, MK B HIAL5E 7 34 3MPa.

WaRER: dbE LWk, ST FHEE

HEFR: TEMLE

WARRER: 2FW

*EREHETH SR E I 2E =

BAEEALAR: WHAFHAEGRHERF I EHERBREAHL
(RE)

FTEFFANE: FXE T EMH0.18um BCOE W RE EN LY,
FEIE; HF R A S AR IR 2% T S Bl R E
AE Y LR AE R 40; AR AT 308 66 R 0 TR B 20 o Rk BT IR



it HRERAEFFRFEEHEE N5 AREDRLeE
RASIL-DEY T 5 1, 52 RISO262623) b % 41K £ fu 4 B, B B A
RAERNER; ARG EFARE ORI, TRk X
A

SRE R RHEEH /8 TS FHEMB DL K 4 45 4% i %
Bt 5 R BN, AR EFAEHAT, HFEAABEMET, B0
RS TAERERES.S-50V; ZARFHERzh, o o 4 e ;
B, ZBw R RMBROAR; W RAEC-QIO0FREEK; R
it Z A% RASIL-D; EI MR HE, 2R+ <lem*lem. HIFEE
HYERZOEASH: THE®ERE3.5-45V; &k 1EAEDC-DCE
# 2. 1EFEDC-DCE#2, 2LDO, 2% Tracker, RERAE X T 7%
A B I<S0pA, B AEC-Q10047 & B 3K, 7 & 3h #b & 2% RASIL-D.

WaRER: dbE LWk, ST FH A

HWEFR: REELT

KRB RER: 29K

*ER\ETNE SR E AR &

94 F LR FMR N REEE AR RERFBNA*(RE)

EEFMRAAE: S e EEE T EEmG L ekEX, £
ZRET AR &E T 8 E 8 & E 4% 89 % #L 2R Deep Trench
Isolation T 755 4 x§ it ok RAF B MG L oK, AR LA R Eae K o
RERME AT EbIEFR, ARELCREELCHT ARERIEI
K, LHABABERR, FEebLan; 44Xk E b s ike
CHREZ, IRF N IHEEELOR, SEIBE A B BRI H R R



WL E i ULt 34 B S T e L e T AR R VR E Ao AR L 3 Y 800V
B E WAL — & BMS 241, H RSN AR,

SKEET: HRENFEMERS A LAMEE™, L —
% 800V & /& H. M H BMS & 4, 5T ik R AT Aol fb B o B & ST 1
MNRFBMA; —AEHF RS TUNE 18 MM EE, & A E R
300mA, [& @15 E 2Mbps, fE Ml & busbar By # &, N EH
E<£5mV; 2% Rk F AEC-Q100 1 ASIL-D.

HRER: BALELFR, BT FHEE

HEFR: TEMLE

AR RER: 29K

*ER\FTE SR E B =

OSBEALRK: ZKH 3D RAKRRIAEKXBEAZR: (KE)

FEHRNE: #4286 3D ARG R EEAMEM, Rk
TREGRFPHEE/MEEGEA. BEGERYTATR. 28 & E
ZEEBEAF, EAITLREELKRERA, UHE HBM
Xt 3D & 5 L A R A HOR B 3K TR 3D B BORBUK , AR TSV
AK. Si BHE. CMP &M, RBATFRERY NES/BHES.
REGERHNE . BERELERESXEIY, EALEH. £
EXRHEE; FRZEREEEAEHESGHUAR, RS
/BRI, TRARY. 2 EREEEM b OF R, I

CE RIS B E BT #, LI R 3D Hde m i,
DAt e I B P AT 3D B LR AN B R BN B K

SREAR: BAFELEHN 3D ZAE KRR A BHAFL,



RE” HBM ¥k #imIF R, LD HERFEH12 E, #
B R /N B E<60um, 3R E Pitch<35um, A A B E 46
K

WaRER: mbE LWk, ST FH A

BEAFR: 7EFMELE

RKEBER: 24K

*EXRBERE SR LB E

96.FHAL: BEARXL KR SiC WRBEH/ERIEHA (KR)

FERRRNE: AREANKXSICE Y A Ty REHE e
FOR, BTN S e LB AL 2 5 o 2 4 38 R B R %
AT RSB HE T R R AR, FREANRE R KN
FAESBRMURZ R HFBRBREAR, R HFE B UK
TEHAF; TTRAE R R RAE A, R A EBIEN R H
KEMM I s, TERGTEEZEESANELY . ETHAM
Z 4 (MEMS) s N 04 A2 5 8 T 5 s ML 7 1 o) o S84 5%
SEMAGEEE . SRR, KREEERNENK S KR SICHF
BIRE L BRI o) 8 AR BRI BB AR RAE AR 65 7 0k, JF
i T A A0 SE e AR St e T AT R R 5 BN, 3
BNRSRERE T SR BB TR ERE NN,

S E AR FE R AN £ IR BRSICT) 2 A ok T
SH(FaR . M. EREES) #¥ A EEBHENSEYE
RS a5 K, FTBE SMR] KA 7= 5 By BUOR 2B W5 A 3R0R TR AR =
JE1200V, 3 400RA% Bk IR >T50A, Ze 8 m R<3nH, % - A



fH<0.03K/W, iR+ (—&{##E) <50%36%10mm?; # %l
BRAISIHE FEDIE,
W ER: FLEWEMCTRER, B~ FHAE
HEFR: TEMLE
WARRER: 2FRW
*ERB\ETESGUE TR R

97 AFE AR WR/ARLIMBRA B R B RN B & 5 &=
(RE)

TERRAE: TTREGHA . RS T 0K IR B R 48 R A
P &JOARBE I, FER R A B T L 0 s AR AT R An T &3
A Fo AL 58 55 B B4R AR 2D AN M R £ KRB B8R SR 3L T #i 4R
KRB E Ak Z Bt R AN R & BOR, SLH Ak 2 S R
By TRANE A HERBHN ST EARAE. MR E UK
FIE M R ARBUR R 5, (8 K T A 4 AR R A AL SN R T A
FH T AL EI AT T E N RENRITEE N N EX,

SURE AR RBEAR RIS RHR R BT IR SR 45 . 2 4b
CRENEREH ARG R EEEE. OISR T T ERHEEREX
WA, FFRWEHEI M. KGRI 5 B4R R AR o M AR LD SR
&, AP mmAINE R B FHRE10£1um, FH 5] EE1um,
p B H WM T HRE: <S5E+15em3, pAHRK TIEH X >
450cm2 V-1 -s-1; 2T HhERI 2 2 0y N 3 K2 5 B 3. 7um - 4.8um, [F
5 A 1280x1024, H BAZITLHF>99.5%, " F %W IE £ <20mK, ¥ i
A P<6%, LB EFFE#HAT;, HRHARESIEEZDIE,



WRER: L E AR, B A
WHHA: FFHED B
RRERER: 24 W
*BRBEIE SR E AR &

988 B 4 FR: W AT WK EDA TRF XKL= thx (&R
Ie)

FTEMRAA: L DFT (IR MHIRIT) 2% EDA T A,
XA R USRS A AR DFT Wit 2 E K TAEREM
T E (DFM & MRt TE) , B#F4 % CMP (L AL 40
WL ER AN ERE LT EEE CMP 5ot &, IR E R I f 4
WMIAEFLSE; FRAERGHAEIZRERATIZEMN, rELA
/2 EDA T HE, &R /E# 8 7T & testchip & it.

S B A ATE R E T &, B FIE A ] A 1 EDA
TE., DFT TA#AHE: HE DFT 2REHW T, Z#HF MCU,
Al GPU. Network. 5G 24 . AP % 1[5 iz A 4T 38% 7 fu#l iy DFT
WA ZIER; X HEFH MR (Scan Test) . WHE A MK (Built-In
Self-Test, BIST) . # #4394 (Boundary Scan) ZF iR =, LLi# &
TRMRF R, XHERERESH. DFM T E X #¥EF: LFEhk
RERR 5] % XF o R ERES AR FEF - R EE THEA
N4, XFBHEE CMP ZEA (7 B SR 7 A 3R Bl Ao
BRIGTN; XFEHRITRA . BREBEAKFLEER LS, TR
HA RT3 AL,

W ER: BV ELFR, FHTFHEME



BRFA: FHhEH
KARMHRER: 34K
*ERBEIE SR E AR &

9945 B4 AR: W 1 H M b T A RIE CMOS TERATEAE (K
Ie)

FERRAE: JTRE CMOS B2 B30 R AR IRF R
BRI XETRELH#TZHBROTESRESERITESH; #5
iR T J6# CMOS %I B H M A B A Fol ], BT LM,
KER FHRESH RO RSN BREENFTZ; XTFFLNKE
CMOS & A TZ#IfE, TEMIRRESLER, 7R ETHIE CMOS
Nk T Z th{% 05 PDK o 48 o0 @b ot Rl th R fR G, &t
FEIT & 16-bit RIRMATER, FBRLKET LI, WIEATE Bk
Aefn Ty F IR A, MBI ARG TR RET TR

SMER: FEAETLHAHE (<650m) B12FHKIE (<100
K)CMOS& Rk iE T 7, {8Kif & ¢ B {f 8 E K T70.6 VE, CMOS#E 4
TFRUETINMNER, RRETHTAAHMIECMOSE# T ZHT
2RIt B (PDK) f#E ¥ 0/E, H kit 2T 3R 19 16-bitfk
AFE R TP IT K 6549 K L N RIRCMOSY f T 7 %172 T T ol
Bk, WIERIRT (<100 K) AR BNH ik XA, FhT
R L b R AGIE B ECMOSTH X i T2 fnik it B
Pk, 8RB A Fe e A ARk B R S BRI R e KT,
MR ELRFU L,



HHER: ELFRECARER, B~ FHE1F
WHHA: FFHED B

RRERER: 35F AW
*BRBEIE SR E AR &

100 54 7 KGAEHEEHTEENKANANEREFHATLK
* (REE)

FTERRAL: A AFNRNE B EARGEENSA A, B
FNANNFEAFEE., FEH. FLEEFEIAL R, HRXER
TG B R BN, B mAEER. R o, BT,
RETHAT L B F R B B, TR T 5 S th R
b, SEIAFG A S PPA 7 H R EAFRMKEAERAR, &ER
WL otz ROE N B IR, IE R AT R EE B BRI B RO R
., RAFEERE D, AR T HEE.

SRE A THAFNELETNEARBA R REL, BF
RN AR TR T Z AR, A NE SRS Z Ao 6, #AN
R 2y 2T 55nm T % o 77 1% % 0 H £2<0.04um2, A8 th
A FE I ESF R (0.08um2 ) 4a/) 50%, 5 Hit<10uA/bit, 5 B [A]
<10us, FfEMEAZ| 125°C; 55nm HAFHEENE L EER: ¥
TZE4<6, W ESF (8-11 B) WD 3 BN L, #l#ERAKREM; B
B 12 T B Ssnm A EE K FEEGETZ, LI 8Mb A EH
FiEME, B2 SHEH ENAL

W ER: FLEREMARER, Fh - FHAE

HEFR: TEMLE



KRB RER: 35F AW
*ERBEIE SR E AR &

10145 5 4 7 B = HBA X F R R REA RS- & PR A *(KEe)

FTEHRNE: R E EENHEITEE 0L LA (PCIE
16G) , MAffeimizsy, g o ErmRat; sahsasi
A (& L1000 E 4 ) A EA T, B 5 HBATE # 2 1 QoSE A
fotE e EOR, LML, HFROGESR, HAXETETR
SRR ERGTA, FEEEHA, £ILVD (Virtual Disk ) 4
WE R SFAE T, HF 3T E % B £ SM2/SM3/SM4t fin 55 #,
SV R N 5 NS A R o = R RV Dl 7 & U

SRER: LIEHBAM | BH B ET &, FEE"
RS BFET BN, KEEARERF: YL O PCle 4x8L3w I,
¥ 16GT/s; W& D 16112Gbps SAS3 1/166Gbps SATA;
BAERA RAID 0/1/10; #K4E hn 55 SM2/3/4; L Fa W T &%t
AT S E AR E30%.

HRER: BALELFR, BT FHEE

HEFR: TEMLE

AR RER: 29K

*ER\HETESUE TR

10288 24 % 12 3 CMOS RABEXTFEREF #ELHA (£
)
TEFRANE: X T1R2ETCMOST ¥ 4%, # % LOPCH I



BN B SRR RE Z G Y ) & RS AT R b B B K
KEMR L EANER T ZEEREA, FEERLEL ZH TS5 AL
e, AT A EOL TG R ARG, AR R Ot AE S
2. BQUEMI IR . e LR R 8, BT & kA
BUEE, BASRTZITREM, BN T &K 2R E iR
WK EEHT; AT L e AR, AR AR AN AT R RO B
SE B A R R HOE 2 AR T

S B Fr: 2123 B CMOS SR AEE 3 T8 0% 4l &3
A, AEFER BT B sk A, BARE AR EE: 12T CMOSHA
MR TERITZ, R/ IRT<65nm; #-T i & & OPCH]
BEHA, WEREMRE<IOnm; £HEFHMA<IdB/cm, %K K5
K3 R F<60nm, HATH T2k £<5%, 7 mE Lo R £>80%; %
EAMER S, AMEETEHS2E, K FFH<0.1dB/om; &ifaE
BB, B F>40GHz; FEIEFENE, B EE<I100nA,
WL E>0.8A/W, i E>40GHz; &R HEL G, EHEHT
(FEF| 33 F BE20m ) 5 AngE oL (BFLA FEEI27Tm) , 45
¥4, WEHRMEHRTH (45m+0.5m) * (3.5m+0.5m) , FHEEL
Fr A NARFE<1.5 dB, SRR T 8 $#h<-30dB; EILEANTEKRITZ
Jt&x & (PDK) —&, HME+ LB BHHE>20; X TPDK,
BIE T AR E T HAMNE TR ROLRS B, TS A A E
WO B, B BOE 3K R T B >30nm, R Ok B Th &
>10mW; P& B&F R L, A& E>1000); F& LEHh
BAADFIR (U TA R foin T3k FIE A ) .

WRER: FL AR EMR, B AE



HEFRA: FHMELI
BHARBEKR: 3FR
*ERBERE SR E LB E

13845 REZANEANBEXFHNESBLERMRERY
F* (RE)

FTERRNA: 25 E R AR A R KR
KR &TFa; F5 e m it BEOLFHUE . B EBAER R & F T
Re RN LI, 2 T ¥ B EPDK K A EE/ B EE £ G R
& BT8R LT B AL B R AR, SN
HE A

S E AR 283~ UL i [ 6 ARG A e AR R
B R #l & e, ARFRsERAA LI K. R AR eeE:
RANEE T A KB W A800nm, 45 2% AR Fu R A R R T
R3mPl b, R GEE & H0.3%~10%, H -5 HF<0.03dB/cm, &
B bty R>80%, HTANEXAELEFHLFHME. Q
E>1x106, HFAMERAEAR FOHRENERN %, F EHHH
<5dB; 6TV &BEITZITKEMN (PDK) , BHFE T B4+
BE>20; FoL&T MLy, AFaamBE>1000F; #F#3ET8
RAHU BB N ZRMBER , EADF<25dB, HkK
B f%20nm, # 5% > 13nm, AH<REE &K >25dB, FFAHARE R
FE>30dB, TREA B EHTRK, BENEETRL; ToXH#E
SR D FIK.

WaRER: dbE LWk, ST EHEE



HEFRA: FHMELI
BHARBEKR: 3FR
*ERBERE SR E LB E

104 2L FR: FEBAFRAHI R T E R L B FREHBHL (R
Ie)

FTEHFRAAE: #dwAFEEGE (MCU) . FHFAE
% (OBC) . HHBEL#H#E (DCDC) EF/HEREE. &7 HKE.
RA, UWEREFREEZARNERTK, FAEETZ O TRHE
HFHMCU. OBC. DCDC%# {4 &, #K (PCBA) Fofk i+ & H —1&
It 5 RE RSO, LI ERES. IXREERE. AHRAK
PG #Hxd e 7w Tash & K. BRI BB/ NEMIT 36K 8 3 22, #F
R E BRI R TR B i g TR H SR, URET E M,
AL, AR BT RENER —RERY TS, LI H Y
W% B RN DHT. 7)) ST mEY, ETHw%eeEiE
Ao KA AR ETFHREFR B THRAEEFEREA, &
#l. MCU. OBCHDCDCH % &4 /= #u & A F, BUH & & m 4
PTC, Mt EFREEZG, BMEFRA, 8 mS e fon
E.

SREF: FRXBHFEEEAE B FHEHE, SHEHK
HHE (MCU) . £#H FHE (OBC) fr i M IELH#E (DCDC) #
BB EESRSAFREER; BE&E KR, FREAEK
SR M A K B R F4kW, AR B M A PTC A #3)
At TE-1SCCIRELT, BILFEal B K #hak, BB niEs 10%U L,



B R A 0 L A A B AR IR SR F100% ( LASOKWhH 3 4 % 1% A7
) 5 TSR IR R T RUE 2 80kW B[ 200k W FAE F Rl K
WE, BHELKRT (XXYxZ) /N T440mm*380mm*100mm; &
E LR > 98%; ¥ FMEFEFF: PMHF<IOOFIT; 3tZ B 4F: 513
A . CANUAR 2. SBC. BiIRERBUHIZEIHNIE;, EED
1422 A L3 5 o

R ER: gL ELER, B FHEE

BAFR: REUELE

B REKR: 24K

*EREFETH SR E A AE =

10584 %: BHEKEERMNRE —RBRESH* (AE)

FEFR AR A AR T R R, R SR
BEMEITY. REAWNRFERR, LAFHEXRTRELmET;
RIEEE R EEEL, RRERESETHRAEEREA, I
Fikop B e AR 5 ko w0 5 B 454 6 BRI BAOLT 10 B L F 4,
EMEZATIEN. RASRENSRERME G, RAEE+
ATE @ EE Rt E R, SIRE RS, RBk k& et
] 9 2 IR, AR AR T R R R R, AR BB T Ak
R

SRE AR KRR R B a0 HE R R, EIEE — Rl RS
Fr; fRPEE kR, SNRIsFEARL 2(0.001Lux; FE20 A0, &R+
W E A T4 k5 % 2 5 140dB,

W ER: FLEWEMTRER, B~ FHAE



HARFRA: FHEMEL
BAHRERK: 3FRW
*ERBETESRE AR

106 F 2L HHTREIETSH (RE)

FERRAL: ALY WA ERET S TREE. &
RERGEF, 5 RE Z rrs i TN, REBEREX
FROETETE RSN, TAXaHT. KEfLTET
R A A B &R, SEIAR AR & U R ARG 4
M, BEE. KBS, BEHTNET MG S &N, RELI
B R E120ust TREfE, FAHMT#H— b BHEKTZE, B
HNERAEETE R LRI E AT E & A T el

SHERF: EHA—MHFEERTI008 T E IR ELERTET
R, BRBEEEEHE KT3004R, 48T 08 KT 120us, 808K & b
T40dB, F4F AT ARG B 20 L, 20 AR A 7 X 4£99.8%
PTG SIIE2TE AN g @2 mA, Wig/gk
BARD FIFAHHAR LA LR,

W ER: FLEWEMTRER, B~ FHAE

HEFR: TEMLE

WARRER: 3FRW

*EREHETH SR E 2 =

107 R4 THEERETFEM4 (KAR)
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S E AR R A 2450 mmiy KR A2 & A AR HE A ] & BOK
A AT K TANS, BEE99%LL £, A4 E/NTF1000 ppm, MEIELE
EF KT98%; LI Esh KM EF PARE ) S I E ot E
Rl FEOL A B shAS AR I A 5 %, TRk IA 21100054, SEELE A
AR TUE SEMEHT N, SEELAR A 4K R A £ >3000 7 TTC.

W ER: dbE LWk, ST FHEE

HWEFR: REELT

KRB RER: 29K

*ER\ETNE SR E AR &

19885 ¥ 4 #%: DRAM % i Bt A2 R B 2 BHBRKEERB(R
5%)

TERRNE: HREBANAEW NG kG AR5
R WAERANNENEN TS BRI EAT RGBT 55 A
XEBEBBEMBRET UG REEH TLHR; £BEEBERRE
A B R R M AL R

SHE R JTRA T 14nm K LUK i DRAMGY fr & 4B 3



B ERN . KERr: 2 BERENLE>99.8%, 48 % T4
i & E<lppb, K& E<0.05%; FAHF: KF0.5umHfr #i<1
counts/mL. AT 0.3umPt 8 <30counts/mL; 4 &6 L E 48 T
RIA TR B ENS2; £BFEEN F AN K IEE<450°C; SiFk &
5 4 BB EMHMA) 2| 28 th>10:1; E3RAT A LI~
b AR R

WaRER: dbE LWk, ST FHEE

HAFX: ZFHELE

B REKR: 24K

*EREFETH SR E A AE =

1998 2 2 B FABLIZEAFFEARTHETA (RE)

FEHRNE: BRI AR Z IR, EAFRE
WA 5 OGN R, R & A b A 5 8
FaH KRTH&FRREA; FHHBEREHTE. ARTH TR
- KL S E A A LTS g AT R, IR TR A AR R B ey A 4h
BRAR K T B e LA

SRE R FTR 2R R ESE R ANE A B AR, BORAE
Pk B E R e AT, 3EE AR E0.6-12pum; 33 R <+ K F 0120
mm; 37 47 F 5 M An<2x10-4; IR JE AT BOE R 5 T95%; b
K23 KA BT ORI AR R O e A A AR Bk ETUE K
AT JEL B P9 2 1 AR 773000 B DA BB RO AR AR 3R AR 7 2, SEILATIE 4
£20007 T L.

WRER: FL B EMR, B F A



HEFRA: FHUELE
RAHRER: 3FAH
*ERBETESRE AR

20082 2 AR EwmT Rt RAHELE MARE (RE)

FERRAL: BEMEMA. SR FikIERE S
= 3 T b A LEEAR M RR BN R K, R R R A AL S R e T
EMBIT. BRI & RE. Y REEBMBRESTHA, HALGE
BRI R B Gk R LR, B A ANELREY
W& Thak 2 A KA N FEUR.

SR E R AV R ERHER: RE<14500 mPa-s, fi 18
¥>23, AT >7.3 MPa, AR HLE>1.7%105 Q-cm, $L{# 18 JE
>9 MPa, 734K F>120%, MfiEE>1000h (85C, 85%RH) , i
B E>1000h (150°C) , SLHAAA ZFofi Fl . B3R F IR 20 5 & W
WA & 1 e A AL R BB I R AR 4<2.6, PDIV>1250V,
BB HE<1%, WEMEEHERME N O0R, TELT, WHEEHFGTMHE
>13 /NBE, B/MEST ANEF, SERUE AL A AR . BT AR R R
FIAREEB R 752 >0.5 N/mm?, W7 244 K 2>20%, AH
W Z4 58 2 >00 kKV/mm, T ME>1 x 10V, A% $<3.20, SLEAEAL
KPR AR

WaRER: ddE LW R, A

HEFR: TEMLE

HARRER: 34K

*EREHETH SR E A 2E =



20135 H A K BFREAE 28Si FA B &RA (4E)

FERARANE: BEEFERME BSiFAARNE&, TREEA
oy B R A R 4E K BURAT 5T, T K 28SiF4 | & 28SiH4 R & L
TYEEARBE, ARUELAGES. TESHATHRMEEEND
Mg, RAFREF BSI AR RN BN T F; KBS AFAR R &AL
FRMAAE, TFRAEFARMEA; #5204 ey 2SiH4 3 6 7~ 4
SR FERAME BSIARNE EAETR T, AT BSIERFEK
MFRE.

SRER: X ESI AR AL TA, REFFELE
99.99% Hy 28SiH4 F{LF AR ; B 23S ARRKE %, XHE
T2 REEA oy B = A SE IR 0 R A1 AL TT & S A fr K
ey, PRI E R R R FE L F W Z; FEREFELD T3
TS AR K LA,

W ERR: F LW R R ER

HEHFX: ZFHELIE

BABRER: 34FKW

*ER\ETE SR E AR &

+=. EFEEEXRMH
20285 AR BREEBMEL AN T BRI XBEAR SR EFX
* (RIE)

EFEFEAL: A ERe 2R R i oy S B 1
A, B THLIR RARAT o Fo ok SR B AR B9 5 A 0 3T ST Al i 3OR, Al



IRENARS § SRR EAME R, & 43 J R MBS A
BRI M ARBLTEHEBAR, ATADRPRBE T HE RS
Bt G R HA, SIS K8 s B R Sl 5 RN, B
R R ELRTHREEZREAM I T, AR Rz msk vt
Fr e W] DA AT A TR, RBOR R R A TR A R 5 R
o RN E — R TR o) T SRR AN RO

KRBT AR EAE R H —RERe f i TXE
ARG BERE GRS R TR—B LR A A TR
AN R E e TR, Homf F AR E e REEZEE6TT
VAL R &Mk B B4 £ 444 >12000RPM, £ 1 4 JE {1
W E B RN L 42nm, SR B 4% % 2 A/ B2 AR T.2/3.6"
JE #4656 2.0.009mm,  J] BLEAT>60; FEATE K SALAURA D T 1R A
VAT B R W IE KA EA A D TSI

HRER: BALELER, BT FHEE

HEFR: TEMLER

AR RER: 29K

*ERBHETE SR E AR &

20345 BEEERBRFFEADEABFALEELA* (RE)

FTERARANE: RIS B F R ERS0KVRIKR L% 4%
GRS R EEOR, SLIEEB2GWE i, Ra1220kV A E
R RO B G ROT 5 B BN, BRI TE B4R 6 ER 4,
WL E S RO T 220KV, BF 5T 25 22 0 7 1 b o BOR An B AR X
A RN RS EH & 8K, -5 E4K T %5 iR AR



TEME; JF R A LA R i ] A AR LR e 2 A Sk R L T 3R AR
BN, 52U = i PR e BB 2R M T R A K AT 4 e 2R 3 4] )
587",

SREAR: BEELREREY, LR EAL 525KV, TR
ot LR A B 1175k Vs 220k VAT i B 48 A8 40% B 7= 4 4ok, %
ALK F0.025mm B B 3L A7 K F0.05mm By 4 7, M4 fE 34 3 (B Br S 2
ACF, SRR P AR R TR T R R AR R A R AR,
BEE: 0.1-10mm, %JE: 10-200kg/m?, F# Z ¥ 0.019-0.024W/mK,
B e F IR > 1300°C , 2500Hz T W& & A 8 0.85, kA 2| E fr
Bl 2K A, EAMBEN AT, EMEMRE F FRKEFHATEI
B

R ER: gL ELER, B TFHEE

HEFR: TEMLE

WARRER: 2FRW

*ERBETESUE AR R

044K BEFHABFLESNA (FUE)

FEFRNE: BSEENGERET AR, Fik. WE.
[ 77 S R B K, TR M L 5 i AR B AL R B BOR . AR AR AL
AEimistmehesrth. RigmA e ARESRE L8 F A%
MORHBORB R, KB 37075 Wl S AR R LR ) & R S O 18 T T A
BB R R RS EAR . BeERREEKEHAEZEE
T F % RHEENR.

SRER: TREKKMERTERE 1 E, REBEMEEX



>99.5%, KK E>40L/m2.h, Bt RERSFe ZFU L. B
B IR A4 980°CHL 14 & 34 B B B4 £ AKF, 2 TRALF & fotmf
A, BT RMEZRIE. XNeBELEEELRE>ISMP, BitE
M1 BUE R A/ AR B B S, L3 1000m WL EiEEBA T
2 F

W ERR: LW R R EKR

HEFN: FEHLE

BABRER: 29 KW

20538 AR EmA AR KA (FE)

TERRANE: BrHEmAR. B, MRS, 3 abIRE 4
Tk, AR EREEF TSR, BnREETRAEML. FEH
SR EREE TR H TR R XBRERBARATIZHE,
FREBEEEHET R AR RBRARTERE LB RRE TR
THORGT BT BR 2 £ PP RR, FRIR R AR %, T RPETR &4
Fafi K EBA E MR R KA. AR T ZHR, AT AMPETH
G, MRS EMMEWENE, RIBTEMBR T LR REAELEEA
$&, AL RBIAE R ARBAE,

SRERF: FTAEEGEEHRFAL, #E>100GPa, B&E
>3400MPa, M &R E>940°C, FPRK £ 20<5.0 X 10-/K, 3£ E| [E [T 47
TR, ERAAEMMA TR BRAARBRL %, R REWEY
4-F & >100000 g/mol; £F £ =1.3+0.13 dtex; & /& >5.5 cN/dtex; &%
OF Y. 5 E>4.90 GPa; H#E>240 GPa; W& K £>2.1%, k% E4-
B KA, SSHMBENL . T4 AMEPETH =&, ik



KE (IV) :0.65-0.9, 3%# <20, bf&:3-5, PCT (120°C, 24/NEf)
Bk B (IV) R £>80%, PCT (120°C, 48/NiP) AMAEE (IV)
% 9 £>65%, 85°C. 85%3T L 1000h, 773 %2 F 1% & £>90%, i 3|[E
ShE R KT, AR B I KRBT 4 5 % W R Be AT 4,
RBE (R UE A R E>30%, WiZEEE>2.0CN/dtex; REAE (RS
S £ H 1 R $0<0.48w/m.°C, 12 1] £ v & $<0.16w/m.°C,
Hl &R BRI RBE T EMBERERR, 20, REBFH, LI
AR

Wk ERR: BV FELFH, BT FHEE

HEFN: FEHLIE

BABRER: 3FKW

206.38 H 4 FR: “AI+" A R BT R &4 42K BEEHBELENH
BFE (RE)

FTERRAE: FREEMGIEABLEENAFEEAHAR, AR
e aeEMHlE T, B FESEEeEEE, TR A H B
WHHEEeeRITHE, TREG2WEMFE T ZRIEURES
REERFWIE, TREEMGERAFRAGE. RECE2FHEE
BB HIEBAREMFETZ, BAEMFETRAEGS. BEE
SETIRARBMEBEEE, FREAIVHBEMAFETES®REGEL. &
EeaefmmeBMARITHAE, TEFAGRK 62, HEEGE7
B im B ARG A E T L Rk L RN R R . T R4 2K KR PR 4R
TG SRR Ak R T BOE R A 5T, T 4. 2K 8 (K I 31 35 145 4RUAT R e
TRBMIZEAHT, BFEEM BT EFAL R VI G KA T 2850

4



AMERIRERRENEERFERATZ, ARBERMNEE
BRI ARS HREH PR MRS,

SRERT: BB TABENELLTEE, LFRL-T%-
M RE S I BRAE 1 D T 500, £ FLIA AR e AL A AL -1 AR L e B4R
TF3000; 7k A4 A LA 5 3 R 5t B R 3~4 80 3T AL 4R
Eaft, AFERRECLNIFHRALS220WK *m; BREEE
BN 4L L 5% £ >600Mpa; £ JL48 %5 0.8 g/em’BY, 7 E>70 MPa; %l
4B 1.0 g/lem3Bt, 72 E>200 MPa; Z % 14 4 7~ 4620070 357 A 45 & 4
WREFE; FABGLNGEEEREETZII2NNA. BTLE
iE~1000°C fRAZ &2 WAL e TOUMAZ AL, FOMUAE B >95%, FF Tat|2~3 4t
B MEMPFRENTRAGS. BEGLFEMAFELTAE
4 BEMMA; SRS S FRMAEE>1100 MPa; & IR FL AL &
E> (600°C) >650 MPa; & im % % & 4 = i 111 & & >1200 MPa;
1000°C & i 1 3L 7 £ >300 MPa; 3§ 41 #l & £ 49 R <H#% E +0.05 mm;
REARAEE R TRa32 pm. A X B R A A4 2KEBRIRI FHE B A K
EARFRAT R, 2 KA 77 RE20078 89 & b 14 3 2% 3 4. 2K 48 R IR IR 38
B E KA EWARE R AR EA2KEHT, BERBE
>1450MPa , B 3 JE 4 £ >25% ; 742K & 8 T o 3 #1 4%,
KiC>130MPa/m1/2; TCHH Bo%k R KR L ; 75 Fp<1.03,

HRER: FLF BN RER

HEFN: FEHLE

KB RER: 3FW



+P. FeeRF & F A
207 B4 FR: GW REBHRF Kb REMEEARE X EFHF K
(RE)

FTERRAE: 4t RERGRT ALK R E NS &k
LIS S, AR AR R AR AR v b e A RO AR A R
P, TR KE ARG TRk 4 B G RS BR; TR &K
AT AR TR A R

S E R 1 em245 4R850 K FH A B 45 ok £>26.2%, NALEE (>
16 cm?) # 3% FE>03.5%; H4F A4 EHF>2.5T F K; 4k
IEC6320911EC617304% & P MK IR 5 % = Ik, Ha@ad Eikh
AL B - FHRE>18%, iR E>21%; HH60°C+5°C
B IR AT, 9 RIEC6121540 o 24PV IR B 4, 48 FE 7| >240
kW, A4ZHE 2 th<5%, HAMFEHRRFE>18%, LRERFIRE
EZ L WAEKKERE>] Pa, EEEE>10nm/s; F KT H4
FE<10%, FIFREAHGME<2%; Hk1 GWHHAKT MFE ™%, #H
100 MW RAE 4Kk E ST 6 K B £ 4, Wig KA LA 4D F53,
PCT 214,

WaRER: ddE LR, A

HEFR: TEMLE

WARRER: 2FRW

*EREHETH SR E 2 =



20888 AR FARABHRARE S HAREIARB LI K& L
MR (RE)

FERRAL: ARIAEMNETDHRA. FUEREG . (KER%
b PRI RMBETCORE . BHA. KEEML. LB, Xt
HA; HRAAEMEEHESMNLEM. TRt F0%8 %M.
HRIEAR, BEHENE, HBR. HHER. KEEHA.

SRER: LFHRET: HEMAHETHRURELSNT 98%;
3 PID: 85°C, 85% RH, 1500V, PID 192 h 2143 & FH<4%; #i
BME: 121 °C, 100% RH, 96 h EVA J& & 89 B2 (E<200 ppm; it 18 # %
fb: 85°C, 85%RH, 1000 h TR FW<3%; Hig KW LA 1D
T 53,

WaRER: ddE LR, A

HEFR: TEMLE

WARRER: 2FRW

*ER\ETE SR E AR &

2098 2 4 #k: TBC A gk b XA K K= LA (R5)

FEHR N Al B A A A S B &G b R
Al E B A R Y L B R e AL TR R
T/ e LA e A SRR T F, R R A A R K
ks I Ep-poly 5 n-polydk W35 4= R T IR L A7 B34 4 P o AT B AR
1¥.; #F 5% Poly-Si X PSG/BSG A bedk X IR iE L F AT s A
BEEERCE T

SR EFR: BT R R R E>08%; W RER: LI E AR



>27.6%, B WK R >26.8% (H i A AR /N FMIOR <182
mm*182 mm ) ; L E 4 3HCTM >98%; Wi 4Rk H A Bk T 11
mg/W; 4 FFEIEC/TS 63209-1E Fraz v By wr WAk T 5238 24 F 5%
WIE KA TR D TSI

HRER: BALELFR, BT FHEE

HEFR: TEMIER

B REKR: 24K

*EREBETEHGRE LR =

2108 2 F: KMH e A &3 PID. BWEXBEA TR K"
Wi (RE)

FTERRTNE: R EIPIDEN ZEMBEAR, EILA MG
5HPIDFRE KX ZER; R E M RHES AR & T il
#l, FREWHERBENEZEMBIEAR. FREEMBUES #
WA (AR BRE) WSS E R, TR
EAPID. E iR M K B AL R T 7

SR B AR: R & G ARAE B SR AR % BB IEC6 121 SARMEBEAT
FHEMK B, AN A E Sk ERAKT1.5%; % BIEC6279047 /& %f
B AR F AT 120 kWh/m? 52 Sh 8 41 8 A0 HE 5, 300 A B o fof 58 B %
BRI T95%; HAERR & FLE>1020Qm; AAEN &M A KR K
INFIX105/K; sHAEA RHE B8 (85°C) « BiE (85% RH) FFEH K
HIARE, 1000/ B 2240 AR 5 ik 78 L 28 R AT 95%; #iE X A
TR D T3

WaRER: ddE LR, A



HEFRA: FHUELE
BHARBEKR: 20K
*EREETEHSRE 2B &

21 R4 FR: 454KF 5 TOPCon & B AMHBE AL 5 = W Ah*( &
)

FEHRNE: ARGRT MORAE M 0 R R & ;
B3 8 AR E B9 454K/ TOPCond & A FH W, 3t 9 7T 7= b A6 ] & BOK
R AR T454K5 /TOPConE B A TR B, oty 4148 K HL ] EHAF 5 #F 5
$54K5 /TOPCon& & A FH . oty B HL A & 4 7 T 72 Bk &

SR E AR TR RERGLAT M, M10 + ) (182 mm*91 mm )
DL RS FFERERFGRT £ TY (AR 182 mm*91 mm DA
b)) FRARTEESEMNFIEEEE; TR AERTGKRT
B (AR 182 mm*91 mm DL E) W4 E R TV, 454k
MHERE EZERZNKRZAE, &EEBHIRE>35%; BibK
FFZW<10% (30000 /Net) 5 HIFLKALEH LD F 5T,

HIRER: ddlE L RR, S S

HEFR: TEMIE

B REKR: 35K

*EREBETEHSGRE LR =

QB RLR: MARKUABSENR LI ERFHAREL (R
)
FTERRNE: FLANEREAED IR, 7108 AE i T



B BB E R EEE T Bk R AR R R A DR
BN AN TREXREIA, BARKRRT BB EHEBOLIE A
AR Wt Fotly 2 A% R A R TOBRA MK BB IR R G, FF
KARAFRETHES R A, BERGFOEREG i it TR
ZAERAMA, EIEB N E AR, b K ok E g A
JA AR AL 0 FR A M TR ) 2 B 45 B L 5T A IR R L 3% 5 T K e
A 4L Ah . AR Fofig e A2 00 R 4 T S0 FoE LB R K I B IR 4L
TREAFE & TR . G B A iR, W% G ik
FUHHEHIR R, EYRERY. HE. X 5E. AFE295
AR5, R ZGFAZKMET O RA M B KB A& R
A, FE AR AR IAEAR R, B PR K T B 4 B A MRS IAR T
W K IROEE4T; FFAOLRAEEMFR . KRR, Lk
HAWEFRFE.

S3H AR LI 8 300-2500 nm; LIS ITELE 0.95-1.05; & A
KPR T 6 m*6 m-10 m*10 m; %2 BB A3 4 B < +3%; K Hi4g M A A
T < £02%; RGFTHR&ERATZTATHRY 350kW, FEFFIF
%) 100kW, & 3h3F 450kW; 2302 & S EARZ) 4 3000 m?, * # 2k
AN 6 x20m2; F i AAE AT 15t A LR AR
I T 0 35 3 >20%, TE R 23 & T K MR E 24T 0 3 R i<
5%; HiEKALAAD T T,

WA EMR: LB RER, B F A AE

WEFR: BHhER

RKXERER: 3FKW

*EXRBERE SR LB E



23 FRAR: BEREARAGRAERE XRUANAXRRIARE
k& (RF)

FEFRALE: 4t fm it B R A A AR R A AL B A2 o T s 6
Bt et BEERE SRR AR, 12 R4TAEE
MRS RALRA 5 B s L BRR Bk %, LAZNKIF. 2
ROERALE B &N B KA AR B R AL E 5 B/ ik
TR 25 5 P R R R AR RE AR IR AT %, MR SRR B B R
TR B B AR5 AL 2 18 00 1 BRI A e - TR - i (L A AL
H ik, R R R AR N AL v e AR R R e (A R
A B R B AR T R AR R R B, A R4 AR
BEYE SRR H TZ.

SRR 2R AL B K T 500078 /4 i B AR 4L ¢ B 28 L A%
&R G FIR AR R E T 7R %, IR AR
EAMT9%, B FHBRR. H. BELE KU EEERET
HF96%; FEHEE. R, PEREXRELArNEHEENSHEMNA, &
HELBEENHERLIOER/T, &RIT R EL2.0Z 50/ 77
K WIEAWEA 104 L.

WRER: maE kR, B A E

HRFTA: 7FELH

KRB RER: 29 W

*BRBEIE SR E AR &



AR LR FRFEARE ISMW & F R BN R X HEHE
FAH* (RIT)

FEHRAL: | TR TRA R R R 5, KRR
BEMARE ENENAR I EEM R RREEN, @ a5 L#
W R LRI R — R B R BB A EgT w8
Aot ROk RS BRI S B RO AR A HE. Kkt
FORAEAMAE R BN, BT E i B R A BT8R,
Rinig KEENAL XHENZ AR ENHH.

SR E T F RIS K R XA BN K LS R Gkt
BlEHA; ISk R RER R E ERENL, R EEFNF
265K, WitH®A/NT25F, PERARNENSKTTORED; Al
it BRI R AN T46%; 2R At EES K T3.5508k
R, NMEELATISHENRR, XEEHRAEES ATI000E4
KE FTRISK E RN L X AE EAGHF 5] I 24T 7 o B A

WaRER: ddE LR, A

WEFR: BHhER

AR RER: 3FKW

*EREHETH SR E I 2E =

205 24 R FEEAREFRAERXEEAR (KE)

TEHRNE: \ERE RGN @RI LA RF
X, FEAMRBERE FRHEF R L R EEAIK, AH
A AR YRR T A RN W ERGEAEA, FTEEN (16
K) . ARAKRE (60-100m) #BEAREHN I RNME, ERHTRE



R AR v R AR LT K. B R B T AROR . AR mh Wl Al e
5K A AR R MR EOR; B E N T AR R LA o AL
SR, JF R T AR R & 3 B 37 X IR 0 — AL MR & it

s T K BT AR T XA B KOK EALALAR E e S HOR; BT
NG FEARNBATRER 5K R KNI ER .

KRB AR R ANEAMA300m, AL AKELNF
65m, FE#RITFEANT 25 F; BATAHEASHEL 5°, BF
TR AA AL 10° EIRNAAFT EHE LN F16 MW, EiHR
RXEADNT 70 m/s. HIHAESH DT 10m. EFEREER
A 20m; T EARMIGE R K AR, ARM IR 5 R A R £
T AB1L15%.

R ER: gL ELER, B TFHEE

HEFR: 2RI

RRERER: 24 KW

*ERBEETE SR E 2B SR

21688 24 FR: B TAEERNE TN AABEFREAR* (RE)

FTERRANE: HARETAEERNAAERNEEREZE R AH
FT, FEAFEZARKREN. REHEEA . ZFEIT4E. &
X%, AR E R T A A o E G (R hiit, £
FRFERAN X ENf L RBN A EERE N R RETTE
S AT T A58 PR AL AL P42 1 SR, B8 2 AR P ALEL . R
B EREE. SEFRER . REEST. BEZF; HARAE
B on ot BEAEERREINOTEEYT SR RES



BB, B 5 RG I, &3 WA KL A s
TR BB R RO, RETEHE. RAKALE.

SAEAR: T RS00MW IR 370 o X B, A~ ¥ B B 3% O 2 0
R AL 5 38 A T 45 ARk B0 IS <0%, TR IR &
B2 KR MAE<0.5%, IE#BAT w00 W E R AT
0.9-1.1 p.u.SE B, FTRALT0.95-1.05 p.u. 3t B, BF 8+ W AR e, A1 40 Ao
AEERRAN, TARMBERBIIE, HIEAE /D T6MW,

HRER: BALELFR, BT FHEE

HEFR: TEMIER

AR RER: 29K

*ERBETE SR E AR &

21788 A4 FR: Fam g R 38 W fo R HLAL SR B S — R it R 4
TR * (RE)

FERR WA o B & ehs e A fn Pk AT oh ak 1 IRz i R
WEABNT 6, ARETHAMGNEEE N 5 LAENFITNE
A, B R ORI 2 4h v fo B & &, AR AT SE LA R B IR A4 e
HE KR CPTU B A A R 2 &, B RIRZE s £15 RAF A%
NEE, FR2EFE L TRITN RS, & RngNEiaEy
ZREE —IRBT 5 2T HOR, #F K Bha R 3 R 2R B R A
9 S AE G A — RV R ALK

KRBT FERAKGEHNT 6. KILEHITFEE. F M
HNERRTIEFNBIERRERY, T 6 KD T50em, #
JK A B 3% /NT0.3mx0.3m, F & & &4k i E<30min, F %



HHE KT 12m/min, M EEF 04£<89mm, CPTUMEHA Z 4
BHZ>3m. EAMERT203m, &+ 4 FIFNERHERZH20%U L,
BIERERE10%L £, EERABMEI0% E; EHTTE KTk
W, #EAT B 7 T

HRER: BALELFR, BT FHEE

HEFR: TEMIER

AR RER: 34K

*ERBETE SR E AR E

28 L f: ERAERENAEZRAXBHA (KE)

FTERRALR: HXARBARENAETEZ S TR Tia#
25, MERARWEFNHNEAR,;, HARDFERE Z1.5MW-10MW
WL 20 SCE R B EOR; B 58 2 TALAL G BOR 0 BT 5 FUE e KU AL
Y1 % Bk 2h 3 4 BUR B R AL XU AL AL B P A B0 R SR e
T &, AT EA RGN EIG T RE TSR AL REFEARA L.

53K B A A — 2 KA KR ALALE A0 B R SR B i T
&, MEFEZEZA. ZXZ5. RRERA. EEZABGERSH
TR, T8 2% EM2*1GHz. ¥ % M W 8 F £3kV(CM),
+3kV(DM); & ¥ % i B Bt E] 100ms, MMERALE b A Bt e 500ms; A
T F 0 HL4E W 8K R R[] /DN T 100ms;  XURE 37 W 4 & 45 s R IEC
61400-25. IEC /TR 62443478 ; ¢ #27 JLA& XUk, 377 24T B 7= 4 304 &
G, WHEDIE. Fh £ BERHENTE, NANAKEAND
T506. VARERZINEEER, o W& NG L 2 E P &R
Y, HIERINEE /N TE1%Pn, (R &9 M E<800ms.



WRER: maE R, BT A E
WL TR

KRB RER: 29 W
*BRBEIE SR E AR &

2198 2 4 f: BER B BRFTRL HEANFARERBIAR KT
* (RE)

EEHR N W B AR R R R IR A E RO R
PR AR, S ENA A ET R, R FERE 3
WE EXEEIFMBAR, TRIFHBDE F AT Y, sl f 3
PRABAR TR B TR 3 % A0 S04 SRR A RE R T2 M3 o B B3 41
U FoaR S U UK, AR R LR W S R e &, AR e
3R R B A SR A B A A ERBPAGEE T % AN
WL R R AL B Ak ERCEOR, SEILR R i A GG AR A
W i 2 3 s AR I BORIR &, I R K & DR B i Ao & ik 7R
.

SR B W RBREN B B E s ARt S mE A A
RPN B R 798, W i B st I R =150/ B, g dR R
>90%; Y1 B S B 3 A2 R 40 HE A <10.0Z /AR SL 7 K, B R <k
<200mm, B#R T<20mm; HHAESHRBERF LT K EEL L
HEI0W/ KU L, #ARENRE90%, FEFENMEERFFE
>05%, i g # AR it FL(E>8000 keal/kg; 3B & FUH #H 1 B # 4L B #5098,
t>10%, M HE K w R IRFATE; RAEE oy XU 2R3 R B b Bk
G, FTRBZ R B IR BB T 125, AEE]



7oA SRR R B E R A R T3 HiEAE
A|>51F.

WaRER: ddE LR, A

BAFR: EEULIT

BARERERX: 26K

*EREHETH SR E R 2E =

22088 AR BARBHEXRBEALS FE* (KRF)

FTERRAE: Bl LT HAERERFANEREEERE AT
K, FREGEEEGRBFEECAOEE LTS T8 &, KERE
MRFBR, 501 AR 6 30 R B ML T K S i K
B A SR AR R e e MR S R, K
BV T AR GG RBR, Tk T 5 NI 5h 88 6 i K B 3
HEREATY. .

SWMER: HEARERHNAETLRBEMAA, FEARME KA E
500mA/cm? 4L 8y 3F WAL<250mV . [HAR A 44 7] £ 500mA/cm? 4L B9 1T H,
AL<150mV; & T b o AR WL 15 L T 2 4232 453000/ BY, 5030% —
100% 5 7 6 R 500K, M 8RN T5%, B KW B K B8 v i I &
G0y AR 2R B b AR B T 4.2kWh/mPHo,

W ER: FL R AR EMR, B A

HEFR: TEMIE

AR RER: 29K

*ERBHETE SR E AR &



2FELR: BHIELRRENENAZREGE I RER AKX
(RE)

FTERRANE: BUNHARBENESN G = THARARNF
RSTMAEA, & 15 7B A 6k IFE 5 S ST 66 SRS F € B, *
AAMBHATRMRE, H L ERAT BN ERE, RE AR
EZEMARBREMMIAGHEIAN, BIAEEWEARBERL
AR A BOR BT IR R A 6 AR & AR Fr bl
K.

SREF: THARBAES G Z THEARARNFRETN
A, TMREFSRTI%, KEAELZEWEARE, EASLDT
25MPa, B AEAD T, SHAARAEEE N FH ot &
TR E /N T20%; 70MPas B W BB & A K S 28t &% X
4.5%, ¥ I AR AR A BOR T AR AL S PR AR 3 10%, TR 57 A5 o
FAEF75005%

W ER: FLEWECRR IR, S~ FHAE

HEFR: TEMLE

BABRER: 3FH

*ER\ETE SR E AR &

22 RAF: FLRBERMEFEXRBEEAFAET (KRE)
FTERRANE: BT 4B A A S0 fad 58 AR A AT 1
KEHAR; RBEELZHEMEE TS EMT, REFA S EEH
FUMEAEHEAETTIY, PREZHRATHES T %, REEHEREA
CHBEES RZRERNITE; TTEEH4.0MPall £, KE400K I



FHZMHR AT ERERA, FRALTEN S L2 BMNE5, R
C AR

SRER: REMEASEEMLEAE, (15£1) CHEAA
HHABHAATFO.0x10"%mol - m/ (m?2 -s-Pa); (55+1) CHE
BEZRBAKF45x10"%mol - m/ (m? - s - Pa) ; #HBAAAMAM
W e O R AR AR T F, & MR 10MPaE A T T AT
MSAEEENNRAFFE T OB R EEEZEL K T20%; FEE
20°C, 1.5PN, 1000hzh & &K, EHIA TSR, 60C, 15PN,
100h & i E KMy, EHIALSHR; ARLMRh AT EEERERE,
& H£40mm-400mm, FL&% F T RIEES THREMNEE, w#’
KR PR R A A 10%, KL S A d2mm; UM AE
HJE 75 E4.0MPabl b, SAELMIXEEL D TI0%/ K.
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AKX ZHFEULIT
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23 FRARK: ERFHAHBRENEHRMEGTHEARL (RE)
EBFTAR: FI0EM. B EARR KR EE M AR
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S KHE B AR A SR E SR, BT A A T A A
S B R AL FE LB AR B K AR B IR B, KB T
IR E AN R B BOR, s AR B E S AT B E
VT 3465 4 e A S R T AR A R B R EROK & 5 4R A B A Ak



BB E AT B S HeAT; 2 L0 fo i S0 66 W R P 4 0 3 T
7.

SBE A HEAS GRS AR BRGRE AN T
415MPa, 8MPaZ A I 7 2447 M A T 100MPa m'2, FH 6 #
WA KT 204 & 42 A K F508mm; #F K FLE % B LA F 7 PRF>100,
fft 2 7 A F12MPagi 1-24 (75°C, 24h) ; ERENEAEITHNE,
B /A AR E A7 A /NF100MPa,  100MPais 235 o i fie i e :
Rm>600MPa, A>30%, 2-100MPa’s A 183K 5% # & A~ f& T50000% ,
B L E R SR R AR T B, TR REE TR
mTEM, BHEDEZNFRTE AL

HRER: BALELFR, BT FHEE

HEFR: TEMLER

AR RER: 29K
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FERRAL: FRHBATFERAEE N NIRRT, &
TRASHEREE ZLERER, BRIREGHE. FESHA.
EE5AEA. WASAE%E S BArE eyt AL, AT iF 8 W R AR iR
s S, REARMERRE. RARRE. ZARFH/L
BT HERABRNT WAL, FFRRAGREZRR/IFHER
P TTRZET 2GR H A NN AR EAR, FBT B RS 6 W KRE
RS AW ARG AR, RITREA SRR AL RS,
R R A EBOGH AL & 40, SE A T/ R IR F AL E N E A



SFGM L, ETAEHRAAHBOGERIL AR S, A MEXKL R
WA, WRETHEANE T UAENRNA RGBT HE, KE
AR FEREENFMTORMETHF, LIERTFHEN R AR
FHAMR .

GRER: WAMED ZRRNFHERM, EXEFTNRE
<15%; "HRAFEHRARAERRL, BA>30m®, H AKX F<0.1%,
BOGH & 1k 6 17>100kg/d; % S 1E90% 7 i = B i S35 #£.5£.<0.01%,
Y Fr I B> 1A Al 2% S00R 95 32 A4T.
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25 84 fk: AR MEEXRBRELAHEEA* (RE)

FERRAL: XTI &k R+ e EFAkHHFAEN
ETNAGERAMES KB E. AR B, HEEMEFE X,
R A0 EIE KRR & RGN EMURE R, BB KB A R 5
ERESR. AT RMoD KEMRA, WA EIRGEHR, 5
B AR EEEAAREEN; HFE B E DT #F 6 Pt Aok g S
B R E T AnEsk % % TR M B AR KA A E ok Bk
BN, HIT R TG

SRER: BAAANEIRGEEA, HERTINRE<I5%;
FH K EEEAAEEN, NOJEH<4MPa, H O JE f1>45MPa%k
W, JE4HLIR E>3000kg/24h; B ] Bk pniE fn S, Ao ENLFE



AE K }1>35MPa, A A i >3 .6kg/min; B E K F e E S AE
e 2 xR A, B E AR &K AW LAEE /7>20000psi, Z A
A <1 X 10*Pa-m’/s, G4 #NR<1 X 10-Pa-m3/s, 4 I JF < 4 >677 )K;
FEEN A S TE TAEMEMFEERNEAERIELLE, FE
feE s EHATIOAE; TR KA S sk B R KRR A, A T
fn & fE 71 >9000kg/24h , 3k b fiF & & >1000kg, A A AniE A A
<2.5kWh/kg4a A..
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FEART KA T AR NBWRE . TEEIT S5 BAFAA,
S B AR S E L KRBT 200008, B3 /N T90%;
AT VAT B8 MR o v 3 e o AR L R 24V—48Y, it FUE LU
5-15A, HrH AN FR00K , A T AL & AMIK1200m, Nk %
MR B oA S B T 3 1k W-3kW, 5 B B 3 i F40 kmv/h, O A
525 ki/hh B 8] /N F 108D 395 & SOW By B AT 5 S v oAk T 12/ e
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HEFR: TEMLER
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. BERAKR, HRBEARARAEERH T IHHEEA, R IHFH,
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HIRD W A, TR E S R
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BEAWH0-30%; FHER THARKANEFRET GRESATL
+1%) GHFERA R (BEFBRE+15%) ; HHEATHEARA
AWMELAMEEN, KRETBREZEFEL 1%, BEBEAXRA
AU EGEEETE, AREANALER AT AUL;, R EFE#E
AARF o, EBEFL BT TG, BHRSTEA, 851
W R RE, W IR AR/
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Tix (REe)

TEARRAL: R SOMW £ R 5 i g £ F AR %A
R TR, JFEddl B AR LR BN Ay b, JTR = KA
WA RBEARF R . TR B EMARIIZ S R R B K 5o X H BN
R, LATEOMNNER R L. ERKEAEEG TN, FRE EK
ARMIRS & WA KRB AR TR, TR w5 iR AA w4
LR £ R - Fa A fafh Al T RARHEAOR b 2 MG Fo HE AL EE
58 RKOMR R B HE AR SR KSR AT By SR TR AL, #E R BOL R B & RhiR iR
E#-NABETBNE. ST HEGREREBREEHAR, TES
SURBHIN G IR B FoE BONLEE « 5 A3035 T K A SR IR IR B AT X
P RAE. P REBAR, THRBEMEE N RA R, Bkt
TR % BHEOG S B9 5 S AL IR IR B B BRI T %

SWEAF: TASOMWE R E EMABHH E; T ARRT A
R Fk e E AR AR R, TRENGATRE; TREAEE
MAALEL 7 B MR B 2 IR A E R 2 R840 B R AA
& I NOx # # <15ppm@15%0, » K& ¥ 35 £ 20% B , NOx H #
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29 AR —ENRBENNEHNRECTFEXEIL RS TR
* (RE)

FEHRNE: FTRmEE. & FEafnadn, 2t
Wk RN X R, SR RE RN AR & %, T
K = AR o SR B B TS 8 AR — PR OB By TR 1) MR
AR RN RS- AR -8 R AERKEENE &
BA AR

SGRE AR F BB BUE AR — AR R A E>20%, FE %
BME>T75%, BB B 20k 2 >0.5kg/ (kgeat-h); = B LR S 4L R R £
<10°C; SRk E "R - AMBAn AR S FEMK TR, S+
R AN ARk F BT 74,

WaRER: ddE LR, A

HEFR: TEMLE

BABRER: 3FH

*ER\ETE SR E AR &

0 RARK: MALEMRRAHERBEIARATRE T (KR)

FEFRAL: S AAIEF MR AR B 7B AKE<60v0l%
EHEHNRAARE W, FFREARBAMNEGEEN KRS
(>96vol% ) By KB A — IR RHF . FHRER TERANE
FrI R BT i BB A R T2 AR B B A RRA
WK T96vol% B A # - $e 4 — R ALEUR; F R B A A A
ERTIT%M TR AR, 0BT bR s m M. 28
A F B LR BOF Befh £ AR B R B AT R BOR .



KRBT FRANEF Y@ RHRIA, I D BAF KA
B>65%; FRBAWREAFRAHERSBEMNA, BUAEBIY
b JE 7T ¥ kb Toolft E<240°C, HFECO42 11 %E>97%. CHJA#HF M
>99.9%; T8 A HAEE>10000 m3/dely TAZ F & — B4 LB S 7 o7 77 %
BAMEH &G AN RRA N TRKE, Fhd o 4E>96%, B
SA| B % K TF97%:; FE B AHAE>10000 mY/diy TR F m B BATH
- R - E AR, 2BEAD TS kWM BA, B H O F K
E>97%, k2| —RKEMRRATE; ELX—FEANEFANEREL
B ARG 8 SN &4 7720075 3L 7 KB 4 A M KRR A TR R 5
I KR D Tatk.

HRER: Bl AR EMR, B A

HEFR: TEMLER

AR RER: 29K

*ERBETE SR E AR &

VIFEARK: EWRERAUBRCRERNEME R LELTLTT
K57 (REK)

FTERRAE: ERMBER I LN ENRAKEBAIARS
X%, COxRBEAMEAREMbBERUA; TLETHHEEMHIE
RARBREAN,; EMMBERRRSFHSEFE MR TIE; X T1CE
B Atk P A T B AS TBOR 5 A M A iy T 7 8RR R0 77 7 DA R
ARG G

GRKERR: U REMPE R R, AMRE>T0%, EHldE:
<100mg/Nm*, R #F KT EMIRUE>99%; A M1 5l & Ao 7~ &



>20%, EAIAREHE=500h, £ DALk IK HE<-47°C, F#AE>40 MI/kg,
AR R B I MR E R AN B R 1>1.5MPa, ZA N HIRE
>650K, MR E>99%; B E W RAY FALHE G & FIREE, B
7R B ARG RO A6 ol &l T2/, FRETHUC
Tk YA o A AR BRI OR, IR 2<3%, O A AT AR
JCAFN 7 i DR A Mk & R L L7 s B A E iR 7 %

W ER: FLEWECRR IR, S5~ FHAE

AKX ZHFEULIT

AR RER: 29K

*ER\EIE SR E AR &

22BELR: RETEFRERRREEERBAIARFRE 738+
(RE)

FEHRNE: R G FE - SRS R B3 4
FHEMAR R GG TR - R SRS R R BT 5 A
Ey R gE FEAR A SR TR AERBAEAR; TREEFE
FE T W B ARN N T

KR E R FFREE TR QMR A RO 30 71 4L
HI1E, &5 XEEEFTNREZ<I00K, £EA L7720 E TR
£<50%, A AT L TR £<100%; FFAFAMRRE 121, %
& W 5 35 00 78 B 20%-100%,  MEE 3% >92%, & By M5 18 >1500°C,
NOx#F A <50mg/m?; LA KK F I8 H A T A, - FHEE AR #u
Z>10%, H K& B IR MHI<S0K; 2T —% TR0 &6 B RE
T EPRBEF ABEE, HEI00MW, FEHRE>0%; WHiF
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W ER: FLHRECARER, S~ FHEME
BAFRX: EEULIT
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23 LT FRETFERABINXBEAFERFL: (RE)

FEHRANE: A F B ERA R A8 F RS B,
B3 BB R R TT R A SR, F BB A A K K o A
PR PEEBAN, K E At F B R R BOR, T & B 2 3 3D
b E B E RS o SR AR, K 8 T B IR A LT
TF R B A5 B E 7R I iEE

SR EF: FEBRABTREE RREELNT99%, &EH K
KT 5%; NOxH A & T50ppm; L HMBEZRBE AR AL
JE A AETF1.2MPa, &\ H IR Z AT 650K; 48 F B AR
REHEAET LMW, H3EF T A 34,

HRER: BALELER, BT FHEE

HEFR: TEMIE

AR RER: 29K

*ER\HETESUE TR

ABELR: BHFERAVNKBERARKTRMA* (KE)
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GOk AEEAERGT SR FERER LA ERN RS EE
AEAn B B2 R s ALk B R, B R AR F B R S LR AL R B R A
JEAIEEE, SIS AU e TR R R TR

SRE R R E D25 T B R AR EHNE EHHEA
FABEEE, 2OIRERMNBEMRSAAE SRS EFER
S5 T T MK K 20 LR B AR AL T 2 1T 800k W, B i AR MK T
42%, e T EANREI0% L by AAn/N Ty B E R s LR FAE
WL AT 125kW, & B #REE K T44%, FEANRF100%;
MUEE & LB JE, KM WF B H K E <0.05gkWh, W EH K E
<0.05g/kWh, NOxHE## & IMO Tier LN B E sk, W& & B £ F34E,

HRER: BALELFR, BT FHEE

HEFR: TEMLER

AR RER: 29K
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5FEALAK: KR, BREFELEHAEER (RE)
FEHRNE: HREGZIRETFE. SRR E S B8
W E M ARNE & LY, ARANTNE B ETY; R
EARMFELS/ BRI, R AERENE. HKIEHE A S AR/
AR B S5 A E AL I SRR T BRI AR ey
LEMIE R BRI 48 o AR /(B RS v AR R AR A A E M RO
kg L, RN SR E T SR/ B A AR L S
B30 B AR AR R S5 B AR IR TS R ot oy R A o A e o A U A A
f, BUEAHA; Bk R T, LAHEA. BHEELE



W, b A AR B LA

SR EFF: FEEEEFER> 5uS/cm; BAAFEFD >4.5V; HF
FIADGE A4 Bt B, BETE >400 Wn/ke; 2B SEE MBI
a2 1500k R ERFE 2700, 20CHEERFFE>60%; 2ES
S8 W SFRCTRAG WE K W E A > 33,

R ER: gL ELER, B FHEE

BAFR: EEULIT

BARERERX: 26K

*EXRBERE SR EE

236 FHELTR: HEAAREEF N (RF)

FTERRNE: AREGRAERREFENEETY, BAE
BRAREF TR, A& R A KA 7 0905 5 8 E A
R Z AR KT AR o BB AR E B R AT &
BATME G ERM R T2 R e 88 8 245 R A
&, ERARE EEF AR 0L E AR T 2R, EWIE/ f
ARG PR AR o 0 R AL 48 7 o o T A A S A X R
Hy e LA

BRERT: FAHLCEMR TN EEETIMME, ZEAT
270mAh; ] & Fr B A M e R s #E L R EE IR 10000k B R FF
>70%, -20C RERFER>60%, 1CIERTRERFATS% 4
e BB > 400 Wh/ke; @I AT 5 22K, @3E2005 DL E#
wE AR, R AMNIA AN A

R ER: gL ELER, B FHEE



HEFRA: FHUELE
BHARBEKR: 20K
*ERBERE SR E LB E

7 ERLT: BEA. KEANTTHRERFR (RE)

FERRRNE: LW E T EMN ERM BRI EEH &
A, BESLAN S Tk Ak Lt S 2R RO T AR B8 R MUR RLALEE B A %
iR RERBEEGEEREMIRRAETESERMA. BEE.
B I A A BR AR AR B UL I/ SRR R 18 BN AR o B 1 AL
G E AL BCR BAH; F 50 T B e A AR B AL B A AR E
REAFAGEE. RARBFRAMMHOERITE, BT HRRE#
AR R BCRE R ML FFRME AR Ea. HER, Bise
BN s TR SRR T LR AT RN TG,

GHER: FAFAGAERAE TERMR, LAE >115
mAh/ g3 FF & HT A B A ' B A EARAT AL, e AE >150 mAb/g;
& B BN AR AARAT R, AR > 350 mAh/g; ST B AR
Wit F R, B AR/ AR E R RAILE, BEE ST LIRS
KK, hrd By kB FLAKES. GE. RARWS
THBIA, LHBEREGEELE >150 Wh/kg, -20C—50 CH
ERFFERION, V[ 7R IR XA -40C-+70C, L#FF-40CHRFEIR
BT, LIRS IE I A > 100009k 3 8, J5 305000
REERFEE > TO . H JEFR1000K B ERFFE >94% LN E T
W, b AR R, BEAARR R AR < 0. 45T /Why B b A B O SR 2 PR
FEEEL0minF ALK . BN AN T 8 K HOR I8 #lAn G



B A MW R B i b AR 77 55 B A
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BAFRX: EEULIT
RKEBER: 24K
*ERBEETE SR E 2B E
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TEHRAE: HABAE. RERBMERE Y, FFREMBER
EREAHA, FREET. SERE. KE6NE T EAR, #F
K30kWUL gy R BRdE A, TRAETERERERRAK
BRAEH AR, FEMWERRSE RS M A KIE.

SR E AT B -2F BB T, AR TR IR E0-50°C, &
FHE>25Wh/L; I & B A IRISAFAE B9 1 7L 4 A SR 28 AT RF 12,
JiE W, 7 %>160 mS/cm (80 °C) , LM IEZ>50 MPa (25°C) ; JF
KB REEH A, BIEHES30kW, FESRLET R ERE
>80%, % AAC-ACH B E>75%; HIXMWRE kw65 E 14,
fifr e B KA T4NEE #F A5,

R ER: gL EL R, B FHEE
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AR RER: 34K
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R E R, IS TR R AR AR BT, A

5B B R T 2 6 ik 3 00 0 186 b [8] 4 o0 5, 50 AR A~ ) i i 22
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RT2450mm, 5 A#ESE KT 4T, BREERRABATHRELAET
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G HR: HOBR AT 56 08 K 55 R 5 M A2 7
A HEAZERERNREBEZEGRBERAEKITEREZERERA,
FI R TR

SRER: FERFEXZEREE 20 &R IFR D AR
AR BRASF S3IMWIRA, AT FRE AN L
A, K. AES4MERPA; R BT EREMHN. IHFL
o L MO RO ST IR . BRIE DT, BRHEE Tt E. AR Mg
EERE, BOTE S W2 E AT Tkn < Tkm; BOH KA T 4 & kIR
X H1 AR <30min, FFXBEFE1E, XFHEERBLEEHE
BAGH A >S50, MELFE. BREK. WESEEE&F >S5,

Wk ER: EAVELFHR, BT EFHEE

BALHF: ZEUELE

RXBRER: 24K

*ERBHETESRE LR S

M2HEEAT: BAREKEFRREXRRUAARESNA (FE)

FEFRNE: BEBARZREFERRNSL BMzfosk
B TR K BT R 1)V T BRIE Y S 2 I KB R R AR R
R RAEE M B AR IR AR AT B R A T B
KL ERENEE LRz mE e s I R R AR REIORE &



%, BB LR KRS B E S A AR
SEEERAN., HAGHRAREREET R AERALG K&, R
S E . BRI T SR R R R EUR,

S E AR HEE SRR IR 2 B K JE T AAT N6ATEU S 2 46 A
RAZMERNTMTI200 2, Hia AET10km/h, ®3EEITH T
B F30000/)N Bf . #F % TAOTEU % % 48 09 4 v, 3 77 3R 2 A6 AR v i, A AR
TANTI0HE, EANTION, FLASARERMET R, RKA
% 5| J7>200kN, H K fn 5 3% 424F b B [E]>10h, & A% H 25 % >135kW,

W ERR: LW R R

HEFN: FEHLIE

BABRER: 29 KW

+hH, WRSFERBEAR
3FRAT: KREFRBELEANBGREFS N RAXRFERIAR (K
%)

FEMAAE: AELIAREEANGBRRKGENLEAT, REH
RRIELTANERE, TRERZEAMBEMTI N RR. GHREEK
ATk AN 20 77 5 G5 R BRI 4 8 2 sk & S0
DINRG TREEGREREE KGR E YR8 KN R
PR B R AT, FHR A R R BT ER. RIBE 5
BONAR IR TSR . SR R A R B SR KB R & 7
HEERIMEEAR. AL ARERREZAEL T EREZET
AN ES B St E R E AR T EANR TR R, ThE
EIEACR R GRS oS @2 e B N L st Y



BEFA RIS E L. hERah BRI BT A
B AL . L G RaE AL, TR R K2 5w,
IR 2y B — IR R A B R AT 5 S8R AR TR KR B An
Weh R MR, Azh. &4, E. B ICELT, W EEMRES
BREN. BRI ERANE.

KRET: REUEHHEC A BN N R ARG LKA
EANE 7 FAREEA, BT ANRK CIIE, WiFLHEF
AN FST. BARATH R (1) 43480 & DA 50 7 7 R
K, TR IA GBI FUE T > SkW; B AS R AH
TRFFEY R >5kW; MR A 20 ) R RIS T F>20kW; 1§ (H T 3 F5 4
8 >5 min; fEEH MR E>50%; AR EREREDRE >
1100W/kg; 220 /1 R 5 (S ARG ) R0 & i & % K >650Wh/kg;
S50 1 % 5 TAEIRBEI8 FE -40°C~40°C; SR b B b ik it, S8
I E Pt i; S WIRE & S AT & % E>1500W/kg. 33 R (2)
HUABmOEREEAR TV EANBG H Z 5, HEFAD: S84
>600kg; B % # JE>700VDC; % %5 KL 77 > 100kg; T F % X
>2.5kW/kg; B 7 % RIP4S (XA ) 3 RAKE>92%; HEHIBIHEE
FE>11kW/kg.

WRER: FL B EMR, B F A

AKX ZHFEULIT

AR RER: 34K

*EREFETH SR E A AE =



4B L F: LAKREHESEE AL EF R X BHAZF A (K
)

FERRAL: FRAAZRCESHBEABHARGELEME, &
ST FER 22 e H B W e g AL P R B BORAR 5 BF 58 22 81 R A B o
THHOR, R B 35 Rt sk, R AR B 00 3 — R AL R R,
T KR TR BARAR R FF R AT IR F 3 0 B AR £ s BR
FEFAIGEWEEANEYRERAR, ZITAIHERITTE,
LR AN EHE IR R E .

SRET: BRARZEHRFET TREEAIEEFRITTE; =
B R HE, A AT 4 L2 I 1%20% LA E, COD 100 mg/LLA T .
AR6 mg/LULT . BAR10mg/LULT; $ad by Je v w4 4 B (F
JE) >4%. WEEEEE (BE) 3%, AIEFE A KT EH500ms
WAEK—KEZ; WIFEXKALAST, &1 EFmERZE 1T

W ER: FL RN REMR, B A

HEFR: TEMLER

AR RER: 29K

*ERBHETE SR E AR &

245 B AR FIMBNETRAFRERNE 77 RRIFXEIARK
B 78 (GUfE)

FEFRNE: B SN B IR R Ak 75 P BRI & Ko
TR, TR I £ B\ 7 R 8 B N S A 1R A S TR AR AT
T e K- -8 B A PR A TN TEEA AT, KRBT Al

R0 R 2 e — R RBR IR . R A KA 5 K2 ) etk



AT REEA . FARE & SR AR E AT S w R 28 [ 42 %)
EHR, RMAMEFREERAERREAN, AMMBHESLE. K
WEKZ) . % BRI E A AR IR BRI

SHE T FAET AL HE RS HE — R A8 3R
A 1T, IR R K 2 80%, MEAR A LS G K BEER
12, WA ELT 75%00 £, EARMNE KRG A, #FEE
ERAEA 1T, WALAREMET Smg/L. XD F 5 Ao/ KM
A HATR R s, A E IR A FEE RN 1 5. AR
JRAA K Hm LT A H R AR 3R B 30% A b, JRAE AT B A
X IR 7 e, 7 e EAR A F 100 km?,

HRER: FLF BN RER

HEFX: FEHLE

KB RER: 20 W

246 AR RART PM2.S R EE TR ERBEEAR KN
3% (SUFE)

TERRANE: BRZAREREAEEARE TR, ARG
MR ITRAHBEEE ST, B L KT PMas fo R ASFAE
FRMIBAHA R B U R A, WD HREREE AT
() R EAREIRERBBEARSREHR, RELTE
FRA B BN B o AR AR A 2R S B AT IR R
K ITIE R IR RPN, A K fn AT AT R T
BRI, Hed KATTR G EEALE.

SRET: ARXETET TR BN G HFERITREHIF R



MR 1T B E RN R, TR KATT R 2 ST
AU BE S BENR, EANATLAD TS, FRE ST
WA B R R I - B - £ B AR h AL 8BRSt R R A Rk
HERG1E, BEATLRDFSARBNL SR A. HEEW.
I B REE ST () HITHE A ERREGE R EY
AR 23 FHRATIRTE, SIABARM G, A s HEK AR
T, SEILE B AR B Bk e AT R AR A 20% A b, A a3t
He AR E 1 T

W ERR: LW R R

HEHFX: ZFHELIE

RXBRER: 24K

247364 HB RS EENGE R G ESARMAFRL (GUE)

EFERRNE: BT RAFTFEREAGL G5, TTRERNE
W 20 T 0 R SR ST T R e BOR A o R B UK
BE R 75 R £ SRR R BEBORIR R . TR T R 5.
BB A BHFE R T AT BIRTE 3 7T e R Sk 5 Je g
FEREIR . B B R & IR 6 S B IR A R E R

SR E AR T REA B X o P AR 7T e D i 2 BOR Fo i
77 Je ) MR BOR 3 A R UL b, KRG R EAD T 3B X
B B TR AT b TR SE B B . T AR VE R IR B 50 B A XA m AL e A
Aok T A A S SRR T R & PR A S AL B T RE AT R 2 PR R
L, FrAREFEA 2 MU L, &t &5 54 F i I8 50 oy 37
TR BEFERFUNNIAG R RRKE 1 &, X HA T RN X



fr. & HLE KT 80%.
HRER: FLFRELSRER
HEFN: FEHLE
BABRER: 294K

48 WA HILHERTLRTERFELETHAFLE MA
(&)

TERRAR: A OIS B AT b S A 3 AL TR K
R KR At LI, L. B, wmiE, EK BhFE
BT Mo I8, 35 P B b 5] 38 2 B 3 0 A PR R BEROR . B ST AT T A H AT b
HIEAE PN AR R . RRBEAE T H XS, RARARY BAT
W EE A AT RIEARE. I ESIAREERAR, FLFEE
FrURAEA, EE ATV R IR A,

S B Fr: R 2 UL L& S AT IR T 3R b R 0 0 A T R
Ao ERT R 5%k A R H BB L T 2% b, FF#BEFD
F S ANBAM ST RN KA 2 AT W 7 A& N AT
WA BEHBEARE T H R, KARE 12 TU40E, TR 1NEEES
ZHEFRGHA, HARNEEHITR AL L F 1T,

W ERR: LW R R EK

HRAFX: ZFHELE

RAHREKR: 24K



24958 AK: EFERM T AEAFREERNEET SBEBAK
k&R ()

FERRAZ: A EFTVRREM T RESRES AL ETE
FIRL, B AR B R R A AT B ORIk, AR T A E i
LM, FRIETHAEERFE TN REEE. mTHhiH®E
HEARE. AHELEYREEESENEAR S NEEE, IR
BUREARNE, o TEHEA T [ K AFAE 75 390 AR B Ao
R SO B, AR BRI K T K g 2 W, A Rk e AR A
AR Z. &4 ALEE, FRERMTAKEEEERES FUEA
K. LA REN . BB ET R E R g e R s E 3R, #
TS 7 To W A

SRE AR BFR M T ACH & I P RAE. AT BR KA 1
E, AR KT A G e oMk & 2-3 &, AR TR
EBOLIEENESBE AN RN EL RN EES 1 B, FFRHMT A
FUHAELENEE 12, RELAABENET. B EA F KRG
RMBAEE 1 &, KAE E KT KE ST L2085 NS AAREN
RRR 1 B ELE XM T AEASTREENRS TSR T R Z
1 &, FRAGHTREUEERMGEHAR 12, ARAT VEHRXZE
BoRde T, M T AP 2 (AN e 5 15 e K HE iR
X

W ERR: LW R R EKR

HEFN: FEHLE

RKRHREKXK: 24 KW



250 AR HMREBEASERRERRXBEAGREHL
(&)

FTERRAL: BRLE. KK T, L@ fs
REK, LA TEAT ZVATARNEZ MM REREATE §
BR, FRER TRARTHEENER. TR, T
. R EREFE R A EEAREIAART. FRUTEHEE
AR BB EREEEARFR, LT Z BRIt s @R x5
BHRIBOR, TR AR VM B 2. I 2 A SR A DA . A
T A TR A T AL R

SRE AR FEEERT A TE G LORA #A 30 M. WA A
BAR A 1A BB T AR R AT SRR AL, 2 501 2
R PR T 30%. PR A FONR — IR R T 7 B Aua s Tk, o
R4 2 A A 34 18 30%, B R & S e An Bl 28R, AT H
ARIRE RERA 15%U L. BRERIFPELEH ZIAE ], X
I E ETRNE AT 70%. BF KA 75 K E B 56 2 FT
B & o ARE, xR R R R o B BRI AR T 90%.
R AT 7 AR IR K S R R BN, A TR
A 10% 0L £, ZHFEHEAR 15% 0L L.

W ERR: LW R R EK

HRAFX: ZFHELE

WKBRER: 2FW

b
t
b
t



51L.EHAKR: BEXTHREXBVBUAFTTIRRERXRBEAFR
(&)
FERRAL: BSEXTHELRUNRUF SRR+ 45
A BN TT & Fo il BRAY R 55 75 3K, B 58 1 40 48 w1 B W A R4 40 Fuft
DR RERA S K&, RBEHHABD 1SN KEENR. FRE
A KRR BB R HBRE #l &, RBOLSF . i fRE
o R EBOR, HFE T8 R FTRENA A X RER G # &, Ry
PR R R B EAR. FRABEATL T LEA2RELEREA,
R AT LI A PEAR ATy R EOR
SRE AR BRI TAERFA 1 {E 0L LR FEEH (248 H
%R JE R F| 80m/ DL b ) AREAF RS &, B K IH R R A
>0.90. B#AK (25° C) <0.040. FHEE/ C>5.0 WHA
AR EMR. BT R Tk R AT R E L 2] 87l Loyl &
TY. R REWMNKARRRERFRARER, NOx HRMET
100mg/No®, G 23% /N F 8mg/No? & & BAHM T 800 By REEH A,
W ER: BRTHEL BT 78 KA. BB
B Al L AT A S, T S WM BURAT K S Y AR
FT S8 BAL,
HEFN: FEHLE
BABRER: 29KW

252 AR FBERFEIN S B ERKBBEARAAR (FHE)
FTERRNE: AL R B, BT 5 kR A TR G
A0 AR AREHA , B AL B R R R R, BT KK AR



KRR R, AR LA E L ERAERF S E R A4
K, Fr R B BB, Pad R Rk R AR, R B B LA T b
AR, B X A R BORAE BT, BT & TH i A R AL AL o A e A
3h 0 T b 403 An L BOR) R BOR AT, B 5K E 20 ) s By TR A
FAR, FREAE MO EEERAREENIRE, LTAERAHFME. K
IR BERAM. AE0H. MBS ERT 8 iR,

SHE IR AKHBAEARAET (HAE>S50mm) & EEERBHL
)G, T REEE<250 Gs, % LB R 5 R g F RIS <50 Gs.
B ) B s R ] 25wt Y% B WAL R #E AR AR 5 2 AN(45EH A1 48UH ),
Bl AL R R T & 1E4 KDL E, B R AL AR T L B 3 >10%.
R B TR I B B U3 >08%, 4B 4R Y B E>90%, BB
8. BB AT WA KT 98%, BB A E ML 30%, EK
AR F AR 40%, TEARAT R B B i B A ] 32>95% Ao i Y 5 M ik
W& 95%PL b, WK 3 E W E>90% L b, FF &R A B 3 E K
KEENRELDT 52, BREEbsflzz=2 1.

W ERKR: BV ELFHR, BT EFHEE

HRAFX: ZFHELE

WKBRER: 2FW

23 FEAK: RHEBRTFREREFRUAABARALKET L
(SUfE)

FEFRAL: #AAARERE. BT REEAAATET
LA REE RAUREF R, FFR&KE R FMfos
HEAR P k& FREEEFRTErTaa IS ANEE TEH



HaBdER, FEE. B 548 BALEEWEEREAR. 1%
BT R BB B SE A A S AL G BRI R B e A% R A
JR Al B FE ) E B AR A R R A

SRER: TRERIHRG, IR L NRFING L 2]98%,
T LA, FTRETRETANEREEEEREA KK
&, HHEBEEERE >99%, 77 RMAATHR. FEEFFRMEE
P A F AR B R Sk &, BB A lmik &
AR, BB R ERE=10KI/m?, #EFIEE>90C, FARFERT
FHE. AR AW K U AL HAT R R

Wk ERKR: EAVELFH, BT FHEE

HRAFX: ZFHELE

TR RER: 29 RW

2548 WA BWMBFERXRY. BHEENERBEFLENAR
a (9URE)

FERANE: BREA B WET LA B ET LI RE
R A R, TFRFTRIFRTF. EHEK. BTE 8 FIHENA & wm R
IR R E AR B M R O - LB L R (EVOH)
THEEMARETERTY . RERN K4, 5 AT 754
otk % REEN BB R AR, LA R S G MR A OR R
BESAT BT o T BOR, SEREAARA A . ERARF T W
ERRY T M EEHRRET ER T LRGN TS,
TR G A B9 S0 LA, B ST AR B LR 2L 7 BRI RE AR B T
SRR EBRAE. EASTHAMTER., AEMERGE-F



MRV — S EE . A M 5% W R Je B A 0 2 vk vr R B O e £ B R A M
BRER RETI LB RN FXTANEMISHEEDH, EAR
WA G T R ERE & EAR . KSRt RE K. 8K
BLATHE . T AL O S R R EBUR, BRI A A& P A LN

SREFF: B LF-OIEELRY (EVOH) : MFR0.7~5.0
g/10min, 7 & &<55 wt%, AAFETE (20C, 65%RH )<3.0 cm*/(m?
. 24h . 0.1MPa). BURFTHELREM: £ XK 2<05w%, Ko
<04wt%, EHAER RS EI6CX02 W%, AFEHARSE23+
02wt%. EMERMK-_FRA _BE (PTT) : AWIE4A02E
>35%, 4FMEFEE (1.02+0.01) dl/g, #EAELES~11, BAHLE>TS,
“H_B (DPG) 2E1.0%12%, SHHEELEE: <ISmolt. X
FWR A AWML DB E>A5%, FHHE>85%, fLfH#EE>50MPa.
Aok KRB AR 5B E>90%, 454 >0.80 dL/g,
T,>85C, DEG ( —H#% ) 2 E<3%, bfi<6, A4 M &M 1k FTPET
Hy6fE, Hrfk iR >70 MPa, 72K £>20%.

WIRER: BV ELWR, S FHEE

HEFN: FEHLE

KB RER: 3FW



	一、智能计算与人工智能
	1.榜单名称：开放世界多模态通用理解模型*（尖兵）
	2.榜单名称：符合物理规律的音视频通用统一生成模型*（尖兵）
	3.榜单名称：国产化端侧内容极致性能生成算法和系统*（尖兵）
	4.榜单名称：可泛化通专模型动态协同智能体系统*（尖兵）
	5.榜单名称：多样化合规化多模态数据鲁棒合成扩增技术*（尖兵）
	6.榜单名称：复杂场景下巡检机器人具身智能技术研究与应用*（尖兵）
	7.榜单名称：面向商务元宇宙场景智能生成与权益计算的端云协同平台研发及应用*（尖兵）
	8.榜单名称：元宇宙分布式数字身份系统关键技术与示范应用*（尖兵）
	9.榜单名称：支持创成式智能设计的CAE仿真引擎*（尖兵）
	10.榜单名称：工业具身智能知识库*（尖兵）
	11.榜单名称：基于智能感知的国产8K超高清编码系统研究及应用*（尖兵）
	12.榜单名称：极限场景动静态小目标精准感知与立体监测关键技术及应用*（尖兵）
	13.榜单名称：三维时空场景下的空天信息精准提取关键技术及应用示范*（尖兵）
	14.榜单名称：基于人机功效和系统重构的民航机载显示系统关键技术研究和开发应用*（尖兵）
	15.指南名称：基于人工智能的教育领域典型场景关键技术研究与应用（领雁）
	16.指南名称：涉毒现场毒品智能快速检测监测关键技术研究（领雁）
	17.指南名称：司法行政领域大模型和大数据集构建的关键技术研究（领雁）
	18.指南名称：海洋智能物联与新能源技术研究和应用（领雁）
	19.指南名称：文旅场景数字赋能技术研究及应用（领雁）
	20.指南名称：广电超高清视频处理技术研究及应用（领雁）
	21.指南名称：文物保护新技术研究及应用（领雁）
	22.指南名称：自然灾害监测预报和应急救援关键技术研究（领雁）
	23.指南名称：安全生产新兴风险防控关键技术与装备研究（领雁）
	24.指南名称：运动表现智能感知与辅助关键技术研发*（领雁）
	25.指南名称：精细化气象监测预报关键技术研究及应用（领雁）
	26.指南名称：人工智能科普资源平台关键技术研究及应用（领雁）
	27.指南名称：热成像全景光电探测设备研发与应用*（领雁）
	28.指南名称：公共管网安全风险智能管控设备研发与产业化*（领雁）
	29.指南名称：算力网关安全路由系统的研制和应用*（领雁）
	30.指南名称：基于超大规模时序图的公有链资产追踪系统（领雁）

	二、智能控制与先进技术
	31.榜单名称：工业大模型驱动的复杂生产过程智能化系统*（尖兵）
	32.榜单名称：面向复杂多变制造场景的感算控融合开发平台软件*（尖兵）
	33.榜单名称：面向工业现场计算的泛在操作系统*（尖兵）
	34.榜单名称：变周期工业时序数据库和计算一体化系统*（尖兵）
	35.榜单名称：面向跨域数视融合的工业安全生产智能管理平台及应用*（尖兵）
	36.榜单名称：智能模型驱动的产品全生命周期生产制造服务平台研发*（尖兵）
	37.榜单名称：交通复杂场景多视域协同感知关键技术研究与应用*（尖兵）
	38.榜单名称：工厂全流程一体化智能计算与管控平台软件*（尖兵）
	39.榜单名称：面向复杂场景的高端工业运维软件*（尖兵）
	40.榜单名称：流程工业多相多场仿真分析工业软件研发*（尖兵）
	41.榜单名称：基于多模态大模型的智慧车站管控关键技术研究与应用示范*（尖兵）
	42.榜单名称：基于数字孪生的流程化生产制造单元柔性综合体虚实融合教学系统*（尖兵）
	43.榜单名称：全身协调移动作业的人形机器人整机及应用*（尖兵）
	44.榜单名称：高精度高效率传动减速器技术*（尖兵）
	45.榜单名称：高集成高功率密度关节组件技术*（尖兵）
	46.榜单名称：高精度高动态响应力/力矩传感器技术*（尖兵）
	47.榜单名称：轻量化精细操作灵巧手技术*（尖兵）
	48.榜单名称：作业场景智能感知的复合机器人研发及应用*（尖兵）
	49.榜单名称：面向大型构件制造的激光跟踪测量及柔性产线机器人*（尖兵）
	50.榜单名称：大规模流体无菌灌装智能机器人成套装备及应用*（尖兵）
	51.榜单名称：面向无人化智能制造的高精度计算光学成像感知引导系统研发及应用*（尖兵）
	52.榜单名称：面向典型低空场景的专业化无人机研发与应用研究*（尖兵）
	53.榜单名称：复杂低空空域数智化管控关键技术研究及应用*（尖兵）
	54.榜单名称：航空特种阀门关键技术与装备开发*（尖兵）
	55.榜单名称：可复用液氧甲烷火箭发动机涡轮泵关键技术研发及应用*（尖兵）
	56.榜单名称：可复用液氧甲烷火箭发动机多次点火与高效稳定燃烧室研制*（尖兵）
	57.榜单名称：液体火箭燃料加注技术与设备开发*（尖兵）
	58.榜单名称：在轨卫星泵压式动力系统关键技术及产品研发*（尖兵）
	59.指南名称：堤防及交叉建筑物防渗设计与施工核心技术装备研发及示范应用（领雁）
	60.指南名称：高风险特种设备安全保障技术研究及应用（领雁）
	61.指南名称：重大基础设施火灾风险感知与防控技术及示范应用（领雁）
	62.指南名称：基于大规模阵列的毫米波全局成像安检设备研发与应用*（领雁）
	63.指南名称：线控底盘纵横垂一体化控制关键技术研究*（领雁）
	64.指南名称：高导电石墨烯铜复合电线电缆研发及其在驱动电机的应用（领雁）
	65.指南名称：高可靠性与高安全性智能电梯的研发及示范应用*（领雁）
	66.指南名称：沉井式大断面竖井掘进新工艺与装备*（领雁）
	67.指南名称：远程低功耗自发电多功能智能仪表关键技术及应用*（领雁）
	68.指南名称：丘陵山地新能源动力通用底盘与自动导航装备*（领雁）
	69.指南名称：教学用透射电子显微镜冷冻样品制备传输系统的研发与应用*（领雁）
	70.指南名称：智能化船舶坞墩设计制造控制系统*（领雁）
	71.指南名称：高性能激光增材制造与非金属焊接技术及装备（领雁）
	72.指南名称：面向流程工业的严苛工况泵阀装备设计制造关键技术及工程应用（领雁）
	73.指南名称：面向新能源汽车、高端装备制造领域的高档数控机床装备与柔性制造系统（领雁）

	三、大数据与信息安全
	74.榜单名称：“源-网-治-储”一体化多模态数据要素基础设施与多跨场景应用平台*（尖兵）
	75.榜单名称：面向普惠金融风险治理的多模式动态智能实时决策技术研究与应用*（尖兵）
	76.榜单名称：支持两业融合的数智服务全流程开发关键技术及应用研究*（尖兵）
	77.榜单名称：开源生态服务平台关键技术及应用研究*（尖兵）
	78.榜单名称：自主安全高性能网络核心交换机研制及应用*（尖兵）
	79.榜单名称：异构复杂软件供应链风险评估与安全治理研究*（尖兵）
	80.榜单名称：面向工业装备零部件的芯片级安全认证关键技术及应用*（尖兵）
	81.榜单名称：自主全流程安全芯片开发与应用*（尖兵）
	82.指南名称：商用密码和信息技术创新（信创）技术研究及应用（领雁）
	83.指南名称：自然资源调查监测关键技术研究与应用（领雁）
	84.指南名称：国土空间精细化治理关键技术研发及应用（领雁）
	85.指南名称：国门安全关键技术研究及应用（领雁）

	四、微电子与光电子
	86.榜单名称：12英寸减压硅锗外延设备关键技术*（尖兵）
	87.榜单名称：mk级温度传感器*（尖兵）
	88.榜单名称：CPU/GPU超高速数字测试机*（尖兵）
	89.榜单名称：碳化硅衬底基片超精密抛光技术与装备*（尖兵）
	90.榜单名称：碳化硅晶圆可靠性测试设备*（尖兵）
	91.榜单名称：晶粒在线显微自动分析仪器研发及应用*（尖兵）
	92.榜单名称：硅制多功能晶舟*（尖兵）
	93.榜单名称：电动汽车制动与转向芯片设计与制造关键技术研发*（尖兵）
	94.榜单名称：车规级动力电池管理芯片设计制造及示范应用*（尖兵）
	95.榜单名称：多芯片3D系统集成封装关键技术攻关*（尖兵）
	96.榜单名称：埋入式多芯片SiC功率模块集成封装技术*（尖兵）
	97.榜单名称：碲镉汞红外敏感材料及高性能红外探测器研发与制造*（尖兵）
	98.榜单名称：可制造性和可测试性EDA工具开发及其产业化*（尖兵）
	99.榜单名称：面向高性能计算的低温CMOS工艺设计库和芯片*（尖兵）
	100.榜单名称：低功耗高密度高可靠性的嵌入式闪存大生产技术研发*（尖兵）
	101.榜单名称：国产HBA芯片研发及在存储服务器中的应用*（尖兵）
	102.榜单名称：12英寸CMOS兼容硅基光子集成芯片制备技术*（尖兵）
	103.榜单名称：晶圆级氮化硅/氧化硅芯片制备与波分复用/解复用芯片*（尖兵）
	104.榜单名称：新能源汽车用高功率密度电力电子域控制器研发*（尖兵）
	105.榜单名称：面向超低照度感知的感算一体成像芯片*（尖兵）
	106.榜单名称：高相干超导量子芯片*（尖兵）
	107.榜单名称：可纠错超导量子器件*（尖兵）
	108.榜单名称：混合量子器件*（尖兵）
	109.榜单名称：液氦温区大冷量低振动脉管制冷机研发及应用示范*（尖兵）
	110.榜单名称：大规模低温离子阱量子计算芯片的研究及应用*（尖兵）
	111.指南名称：量子材料亚纳米精度操控与组装设备*（领雁）
	112.指南名称：跨介质量子增强探测技术*（领雁）
	113.榜单名称：金刚石自旋多物理场纳米成像仪器研制*（尖兵）
	114.榜单名称：金刚石NV色心磁力仪*（尖兵）
	115.榜单名称：动态高精度小型化量子重力仪*（尖兵）
	116.榜单名称：阵列式SERF原子磁强计系统及产业化应用*（尖兵）
	117.指南名称：高纯金刚石量子传感材料及器件*（领雁）
	118.指南名称：金刚石-硅基异质集成器件研制*（领雁）
	119.指南名称：高性能主被动复合磁屏蔽系统及应用*（领雁）
	120.指南名称：通导遥一体高精度空间感知系统*（领雁）
	121.指南名称：基于复合频率参考的高性能量子频标技术与装备*（领雁）
	122.指南名称：实时半导体工艺与器件仿真（TCAD）技术*（领雁）
	123.指南名称：集成电路虚拟-实体制造在线耦合方法与系统*（领雁）

	五、云计算与未来网络
	124.榜单名称：面向新一代移动通信的高性能FSAW射频滤波器*（尖兵）
	125.榜单名称：手机直连低轨通信卫星DBF处理器*（尖兵）
	126.榜单名称：面向工业智能物联的异构多模短距无线WLAN核心芯片*（尖兵）
	127.榜单名称：面向移动终端应用的多核异构芯片与系统*（尖兵）
	128.榜单名称：基于批量化制造的平板网络通信卫星研发*（尖兵）
	129.榜单名称：面向天基云计算的分布式智能化卫星应用系统*（尖兵）
	130.指南名称：集散融合全自动化码头智能化关键技术及装备研究及应用（领雁）

	六、结构生物学及关键生物技术
	131.榜单名称：基因调控元件工程化设计关键技术与生物制造应用*（尖兵）
	132.榜单名称：工业酶催化剂的智能设计与高通量自动化构建筛选*（尖兵）
	133.榜单名称：微生物细胞工厂的智能设计与工业应用*（尖兵）
	134.榜单名称：高端原料药生物制造关键技术及应用*（尖兵）
	135.榜单名称：维生素细胞工厂构建与工业应用*（尖兵）
	136.榜单名称：大宗化学品低碳生物制造技术研发*（尖兵）

	七、脑科学与脑机融合
	137.榜单名称：面向中枢神经系统的高通量可定制植入微电极阵列研发*（尖兵）
	138.榜单名称：基于“感算调”一体化的闭环神经调控芯片研发*（尖兵）
	139.榜单名称：面向抑郁症治疗的自适应脑机接口神经调控方法与全植入微系统研究*（尖兵）
	140.榜单名称：基于大语言模型的数字化治疗系统研发及在重大脑疾病的应用*（尖兵）
	141.榜单名称：重大脑疾病靶向精准无创脑机接口调控技术及系统开发*（尖兵）
	142.榜单名称：基于高灵敏度声学传感器的全植入式人工听觉假体研发*（尖兵）
	143.榜单名称：基于多模态神经信息融合传感技术的智能上肢假肢系统研发*（尖兵）
	144.榜单名称：睡眠障碍神经调控关键技术及临床应用*（尖兵）

	八、组学与精准医学
	145.榜单名称：RNA组学测序设备核心部件研发及应用*（尖兵）
	146.榜单名称：面向重大疾病的计算生物学关键技术及应用*（尖兵）
	147.榜单名称：干细胞治疗规模化制备设备研发及应用*（尖兵）
	148.榜单名称：血液系统恶性肿瘤通用型免疫细胞治疗关键技术及产品研发*（尖兵）
	149.榜单名称：基于多功能编辑的实体瘤免疫细胞治疗关键技术研发及临床应用*（尖兵）
	150.榜单名称：基于核酸适体的靶向核酸药物研发*（尖兵）
	151.指南名称：心脑血管疾病诊治关键理论及创新技术研究*（领雁）
	152.指南名称：神经精神疾病的发病机制及新型诊疗技术研究*（领雁）
	153.指南名称：消化系统重大疾病关键诊治技术研究*（领雁）
	154.指南名称：生育健康促进与妇科重大疾病诊治新技术研发*（领雁）
	155.指南名称：呼吸系统重大疾病诊治新技术研究*（领雁）
	156.指南名称：眼病精准诊疗技术与创新药物、装备研发及应用*（领雁）
	157.指南名称：口腔疾病综合防治和关键技术研究*（领雁）
	158.指南名称：重大传染病防治关键技术研究*（领雁）
	159.指南名称：运动系统疾病诊治及新技术研究*（领雁）
	160.指南名称：恶性肿瘤精准诊治新技术和新策略研究*（领雁）
	161.指南名称：儿童健康促进与重大疾病防治新技术研究*（领雁）
	162.指南名称：老年人健康促进关键技术研究（领雁）
	163.指南名称：重大中医优势病种的诊治新技术研究*（领雁）
	164.指南名称：中药创新药物研究（领雁）

	九、新药创制与高端医疗器械
	165.榜单名称：人工智能生物大分子药物设计与优化关键技术研究*（尖兵）
	166.榜单名称：人工智能与颠覆性技术辅助药物成药性评价研究*（尖兵）
	167.榜单名称：新型小分子药物设计关键技术与化药研发*（尖兵）
	168.榜单名称：难溶性药物的高效增溶及新型缓控释递送系统研发*（尖兵）
	169.榜单名称：新型抗体类药物研发*（尖兵）
	170.榜单名称：精准靶向创新核药关键技术与品种开发*（尖兵）
	171.榜单名称：新一代智能医疗大数据与多模态知识融合关键技术研究*（尖兵）
	172.榜单名称：重大疾病智能预警与诊疗决策支持系统*（尖兵）
	173.榜单名称：经导管球扩主动脉瓣膜系统研发*（尖兵）
	174.榜单名称：磁共振兼容有源植入心脏起搏器研发*（尖兵）
	175.榜单名称：植入式儿童心室辅助装置研发*（尖兵）
	176.榜单名称：新一代高通量全自动临床质谱检测系统*（尖兵）
	177.榜单名称：消化道共聚焦显微荧光内镜系统研发*（尖兵）
	178.榜单名称：眼科手术机器人关键技术及系统研发*（尖兵）
	179.榜单名称：国产硼中子俘获治疗装置关键技术研究与应用*（尖兵）
	180.榜单名称：基于人工智能的中药新药创制关键技术及产品研发*（尖兵）
	181.榜单名称：浙产道地药材品质提升及质量保障关键技术研究*（尖兵）
	182.指南名称：海洋生物资源创新利用与可持续发展（领雁）

	十、农业前沿技术
	183.“榜单名称：设施果菜主要病毒病防治技术研发与应用*（尖兵）
	184.榜单名称：猪用新型生物载体基因工程疫苗关键技术研发*（尖兵）
	185.榜单名称：活性因子挖掘与功能食品制造*（尖兵）
	186.榜单名称：基于植物底盘的高值化合物生物合成技术*（尖兵）
	187.榜单名称：茶饮品全产业链生产关键技术研究与应用*（尖兵）
	188.指南名称：竹材高效集运与绿色高值化利用关键技术及装备研究（领雁）
	189.指南名称：杨梅稳产提质标准化生产与加工技术研究及应用（领雁）
	190.指南名称：秸秆绿色化高值化利用关键技术研发及应用（领雁）
	191.指南名称：食品安全评价关键技术研究与应用示范（领雁）

	十一、精细化工与复合材料
	192.榜单名称：逻辑电路用12英寸P/P-硅外延片技术开发*（尖兵）
	193.榜单名称：芯片先进制程用硅系蚀刻液及蚀刻后清洗液*（尖兵）
	194.榜单名称：先进封装及基板用中空二氧化硅微球及复合材料*（尖兵）
	195.榜单名称：高精度、高稳定及高可靠陶瓷片式电阻用浆料及应用*（尖兵）

	十二、功能材料
	196.榜单名称：8英寸超厚碳化硅单晶生长与外延技术*（尖兵）
	197.榜单名称：大尺寸超高纯钨钛靶材制备技术*（尖兵）
	198.榜单名称：DRAM芯片先进光刻制程金属掩膜版及配套材料*（尖兵）
	199.榜单名称：宽光谱红外透明玻璃大尺寸制备技术*（尖兵）
	200.榜单名称：高端功能含硅化学品的制备与应用示范*（尖兵）
	201.指南名称：高丰度同位素28Si原材料制备技术*（领雁）

	十三、海洋与空天材料
	202.榜单名称：高精度高效航空发动机叶片磨削关键技术与装备研发*（尖兵）
	203.榜单名称：海洋与空天极端环境用功能材料研发及应用*（尖兵）
	204.指南名称：海洋新材料研发与应用（领雁）
	205.指南名称：高端纤维材料研发及应用（领雁）
	206.指南名称：“AI+”增材制造新型合金和4.2K超低温高强不锈钢材料开发（领雁）

	十四、新能源开发利用
	207.榜单名称：GW级钙钛矿太阳能电池稳效协同技术与装备研发*（尖兵）
	208.榜单名称：新型高效光伏电池多样化封装技术路线攻关及产业化应用研究*（尖兵）
	209.榜单名称：TBC太阳能电池关键技术研发及产业化*（尖兵）
	210.榜单名称：太阳能电池组件高抗PID、高耐候关键辅材研发及产业化*（尖兵）
	211.榜单名称：钙钛矿与TOPCon叠层太阳能电池研发与产业化*（尖兵）
	212.榜单名称：超A级太阳光混合模拟及多场景科学研究系统*（尖兵）
	213.榜单名称：退役晶硅光伏组件绿色回收与资源化利用关键技术与装备*（尖兵）
	214.榜单名称：深远海大容量18MW级海上风电机组及支撑结构系统研制*（尖兵）
	215.榜单名称：深远海风机新型复合稳性浮式基础关键技术*（尖兵）
	216.榜单名称：基于不控整流的深远海风电大规模并网技术*（尖兵）
	217.榜单名称：深远海风电场勘测和风电机组集群结构一体设计优化技术及应用*（尖兵）
	218.榜单名称：在役大型风电机组能效提升关键技术*（尖兵）
	219.榜单名称：退役风电叶片高效拆解与高值化利用集成技术及示范*（尖兵）
	220.榜单名称：海水电解制氢关键技术与示范*（尖兵）
	221.榜单名称：面向可再生能源制氢的大容量高压力储氢系统研究*（尖兵）
	222.榜单名称：非金属柔性输氢管道关键技术研究*（尖兵）
	223.榜单名称：复杂环境高强度抗氢脆输氢管道研究*（尖兵）
	224.榜单名称：近零蒸发吨级液氢储罐系统研发*（尖兵）
	225.榜单名称：超大型加氢站关键装备研制及应用*（尖兵）
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