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F—E RHERAN

1.1 FHIEREER

B EM:

http://www.nvidia.cn/page/home.html

AVIDIA.

NVIDIA Headquarters, Santa Clara, CANVIDIA A ]

NVIDIA A FH AR BEffir™

NVIDIA 2w Sk 356 EnA4E e M e hihi (5 Intel AH<0)

NVIDIA 2 & s A CEO——& - iih s

NVIDIA ~ 7] (Nasdaq fXf%: nvda) J&BRA]Zmts B AP BRI . L iE THTIERE 3G o > NIV 5
& W ANEE BARS B 5. AFFETEAEE B HA 20, S EFTETFG R, i
NBCPIAR PCL BH PCy Tl TARSS . B NAEGIE RS EilARIK . 4 H SR G 6 55
NVIDIA 43k AT 4000 A. 2ER&HIAZ OEM | . B RHER . REHER . WHBE T AT
HBIEFE NVIDIA AL BEERAE Dy HA AR AN FH A O 07 R BAZ O Al . E PC B AU i . BHIF. T RI%5
URIRFIZUE ), NVIDIA 2 5] SR B AL HE AR nT DLER A H € 10 1 RE AN B AR D0 38R o ORI IE 5 b 22
P REMEPAT T 77 BRI AE B v 2R 0 8T 20 2 AR AE PR 5%, JRAE B SN H B8 17 TR KA. NVIDIA
FE IR AR ) Al NVIDIA ForceWare, X2 —FhER G IR EM, Refgscab A St B . S0, M. @
&, g 2488, NVIDIA ForceWare 7] PLHE K F NVIDIA GeForce Bt i A1 NVIDIA nForce “F- & fit ik 77
FMEFE X3 PC B TAERER . FEtEMmIpe.

NVIDIA A TIEm PR 2 T2, fets U BAMTILRIH ™= 5. &I TEm M
PSR T AR B0 2E B BT R R A BT o X e i SR IE AR U L = s S AR
BRI R RSP TR T WEORE R S (AR R DA BT A

AR, NVIDIA B0 TR S 51 A sl i) Je i b R, G385 NVIDIA SLI HoR——#efs R K iE 42 7t
RGMERERHE A RO, A NVIDIA PureVideo i MATH A .

1.2 BHERmhE

NVIDIATNT
FFE) NVIDIA BARH 7= 5

#
SN
b=l
B
a
b=l
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NVIDIA Wy 2 EIEE T/ 3dfx 217, NVIDIA B85E H O E& 2 B, 27 TNT2 B4R, 128 A%
Oy 3CRF AGPAX. SCHF 32M BLAF, IXEUHFIEHAS N GeForce R AT BLE | AL Al

NVIDIA GeForce

TR AR T 511 1) GPU

BicA NVIDIA GeForce #%1 GPU 1) & U HUIN A ZE 1L A HL I 5 45 FH P s EL AR v e, BRI Fr, &dlE i)
AR, AR E S BUR )i #K . GeForce R ZEICA GPU I FR S IFE A HEOR, KPR AT DIEA T
Sy FEV I AT ER N ORIE S M RE

NVIDIA GoForce

e B HAE BT AU R (IR REFE T4 GPU

FLSEIR A B AL 45 6 2500 3D k. iR BIRGEAER Wi DVD BRI R, AR A B
Fo FITA XSRS ) FLB A A VR ORAIE .

NVIDIA Quadro

TR IRV T ST SR B SR BHA 5 o

JT A S R BT S Sl e . B B B U £ . NVIDIA Quadro Plex &ML — ML &
Mz &4t (VCS).

NVIDIA nForce

IR e R LB B R R T &

nForce MRS ALERAS (MCP) i Km0 Rgithne . Jodbmes . A dimdEss. wEaAH
Wiy IO, TAERE AR SS & A

NVIDIA k77 N IEE SRR ZAT AR Z 2, Lk S = EEM TR EE R EEBH
U [ 5 S2i6a . Sportvision A& AR SRR .

1.3 FEHIER~m

E W Wt

NVIDIA &4 EREE — KA HL A0S A T TAE ARG IR B BRI SCRA 2 5 E R R B G =4
TESRUTT R SR AR . H GeForce RFNEEA T (GPU) HENS A5 iR FIiE Ak B I S fie (i =4 . — 440
FEr AT F AP B S PTE E A F P BTEESR ) D M R L BRI ESOR LA B K SR T . GeForce LRGN AT
BRATSE PC T 7 B R AR P R 0 e A R

Fa

B AR Ay R IR . 244 P 75 RIS RES AL 3L AEAE A0 I K BB AL N A 1 PC R4k 77 % . NVIDIA
A nForce BEARFLES A FEES (MCP) ATDASEILTE MBS LI RSk RE . il BCM . § RS r s g m i |
H#%. FT NVIDIA nForce MCP [\ MR PC fift 77 R RERE 2 32 LA 64 A IAEEX Al 7u itk DR FI 1 A
FREE, & AN S E F P DA AR R Joe A A 3AR 2 i

AR

NVIDIA A& ) Quadro&reg; ™ jit £ 1 1] E k. =4 — 4L . NVIDIA RS2 AW R T Quadro
(B TAEE R 7T %25 NVIDIA Gi— 331488 (UDA) 1 nViewTM #h 52 E AR RAE — 2, Aikit. B MR
Tl N I3t TR E I RN IR ES . NVIDIA % 2583 TR EE 8 ——NVIDIA Quadro Go g9 A\
TAES R Erf, WITER 3D TAESS LSZBl 75k TR st A bERE, JE AR N AR 1 SESEAEAE
1) 2 o

5= i

NVIDIA Aligft—ERINMI TSR, WERLH P IZMER, BFEIERRERAMEREIATR VST TR
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THNH, AZIReR R &R ETE AR PR )% 55 . f1EFE GeForce™ Go #zhEITEALFE AR Kk (AEPEREE AT
GeForce FX Go ®%1) [, NVIDIA BRIV FIRHEE H T3 mign) stEae = 4EER B2 1 k. X
TREITAN S T 5, AR — s TR BTG H Quadro Go GL REWS LM I{ERE BT & L SIS 22 H,
SR TR I I AR FIE A5 AL ER , NVIDIA nForce3 GO MCP 5%, 1 BES Y™ 78 2E10 A T e A S A 350 880
A PC MBS AR A AR

F-Fr & i

NVIDIA GoForce {4k 4b T 28 77 Fh £k BES 1L T RF 23 OEM FTiE M & 2 111077 . NVIDIA GoForce 75 g%y
B R TEARAR I DIFE T m S B AN 25, N FRE LBt #3840 7 — PP O /=, Befgik
AT T 2% B AR AL ) F AT URN A TR 2o R i o HE R B R AR . IRUAICRAE . MR xR AN A R
NVIDIA ] GoForce 7= & 5 iR RE e 18 54 L 3625 MediaQ 2> & 5 {IHE H SR FESS, R, #7534 T MediaQ
FE BT OEM RESE TR 20 i, SCREBTIIN o A Bh T REAR 0 2 R b BEH R, NVIDIA GoForce fg5 5K
IV, P 8558 1 1 e FH AR A A R R

TH RIS

TR XboxTM #RAE X% 42 1 & 1 B NVIDIA Xbox ETEALFE &5 (XGPU) PL A Xbox B4R A8 (E 4 FE %5 (MCPX)
S 1 B RO AN N HME DL B S 1B R, DL & BRI R AR 5% . BRI LASE, NVIDIA ) XGPU Al
MCPX i R SEILHE FLIBLAR I = 4E T . DVD Rl Sis i & rEl. — 4IRS 2 DA K SE iy iE B2 Th e

1.4 REBERRHE

January, 1993

NVIDIA /i Jen-Hsun Huang, Chris Malachowsky, #1 Curtis Priem = A3t [& 6175
April, 1994

NVIDIA = A6 7p Al 7 4 i S dm i o).

June, 1994

NVIDIA Fl4=BR3E 4 54K 7 SGS- Thompson &7 SIS Ak % 2.

May, 1995

NVIDIA KA NV, E—ANERZIEESHH 2 84T, Wik, 5287w, 2D, 3D.
July, 1995

NVIDIA 5 SEGA Z i fkfkx &.

March, 1996

NVIDIA Fiz kT & & BT Direct 3D ) 3= Z AL,

June, 1996

NVIDIA 3 2 8 NIk & 2 L F a5 s

April, 1997

NVIDIA &A% —A i fg, 128-bit, Direct3D [ & 545 A RIVA 1282

August, 1997

NVIDIA 54 BRI OEM | R L &1E, £LFE: Dell, Gateway, Micron Fl1I &,
November, 1997

NVIDIA [ RIVA 128 315 4Rk,

December, 1997

NVIDIA # FSA VA I i 52 B FAE - SR A #.

January, 1998

NVIDIA [f] RIVA 128 i TR 2183 —H /i A
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February, 1998

NVIDIA &Af RIVA 128ZX?

March, 1998

NVIDIA F14 F5HL(TSMC) &7 5 IS BE B Ak £ 5% &

March, 1998

NVIDIA KATATIEE—A 2403 3D B/t RIVATNT.

May, 1998

NVIDIA F1 Microsoft? BtTF7E FU e A& <= WHET b AT 13 [F] FF & ) DirectX? 6.0 .
September, 1998

NVIDIA # PC Magazine ¥ &AM /1) 3D Eonah A+,
September, 1998

NVIDIA #i%iE OpenGL ZitH &R R4,

November, 1998

NVIDIA"s [f] RIVATNT 3k43 PC Magazine [ 45 1 £

December, 1998

NVIDIA FR#E FSA PPN TH T I 5 52 A AL E e TR A A,
February, 1999

NVIDIA i EZH N OEM | EFTA Intel? Pentium? I [FJFRZE1T 5L
February, 1999

NVIDIA 3545 H e xk 2 55 o Je A B2 Ui Rk K 2 e ol U 2.
November, 1998

NVIDIA %4 NVIDIA Vanta? @78, kit N H & ik,

May, 1999

NVIDIA KAGIE TS —4> 32-bit Fi 45 # (1): RIVATNT2,.

May, 1999

NVIDIA )R8 IR AR —T A

June, 1999

NVIDIA"s FIHATE Jen-Hsun Huang #% %27k 2 1H S5 BT o A4 FE m Rk Al 2%
July, 1999

NVIDIA 1 SGI % 7 SR mS k.

August, 1999

NVIDIA %A GeForce 2567, iXZAT L — /R EIEALE 50 (GPU).
August, 1999

NVIDIA #l ALl H#EH G B GRHA.

November, 1999

NVIDIA kAR AR I TAER GPU: Quadro?.

January, 2000

NVIDIA 3£78 Microprocessor Report 73 HT 5k F3%: £ () 3D Jnik#s.
February, 2000

NVIDIA HI S3 ZZ ML, [l iz IL LA,

March, 2000
NVIDIA # Microsoft iy X-Box Wk HLITIHE & & AL FE 24T
April, 2000

NVIDIA KAG 4 IR — A Al — 4k VE Je 26 35 (1) R FE AL 3 840 GeForce2 GTS?.
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June, 2000

NVIDIA & A EHETEAL BTG GeForce2 MX?.

June, 2000

NVIDIA SRAF<PDVE TSP RERE —F SR A F.

July, 2000

NVIDIA A7 A Ek ) TAE st B 2 AR PR 5 76: Quadro2 Pro?.
July, 2000

NVIDIA AT e iy L b ARl % AR B .55 Quadro2 MXR?.

August, 2000

NVIDIA KAGH— 11015 %= IR R AL B 6 (GPU): GeForce2 Ultra.
August, 2000

NVIDIA %A Detonator 3, iR T %4k h-45H4.

September, 2000

NVIDIA A NS KRR IRFIH AR AR Z—.

September, 2000

NVIDIA AR Xbox HER 25 AN FEAL S AL AL BEER (MCP).
November, 2000

NVIDIA KA EE— M3 E T AL BT GeForce2 Go .
November, 2000

NVIDIA # RN 3D HARRF 4 TR,

November, 2000

NVIDIA 3515 Comdex e A EEM/= 57 22T

November, 2000

NVIDIA 3k75 CADENCE Magazine f#) 451k,

November, 2000

NVIDIA # PC Magazine A A ATk FIH ALK 2.

November, 2000

NVIDIA Uy 3dfx k%0 B % .

January, 2001

NVIDIA I Apple Computers %375 Bk £1:56 .

January, 2001

NVIDIA KA DirectX 8 AR, MMt ki Xbox Fl ek i) & Fe.
February, 2001

NVIDIA KA A 52 PLREE —AN AT 4 2 1 I 2 Ab 3 526 (GPU): GeForces3.
Febraury, 2001

NVIDIA 25 XBox K S & AL 3 5t (GPU) B f£ 15 4b FE 45 MCP.
February, 2001

NVIDIA GeForce3 FK734k455G U AR~ OEM | R I H.

March, 2001

NVIDIA # 78 GeForce2 MX FKJGEEITEALIE H.t, & A GeForce2 MX 200 #1400 GPUs .
April, 2001

NVIDIA GeForce2 Go f§iH7E Dell f#] Inspiron 8000 A/17.

May, 2001

NVIDIA AT A AR TAF S B Y A BT i K AL R,
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May, 2001

NVIDIA %A Quadro DCC, IX /&4 BRANSE )Tk RITE 77 8 A e e T i il 72 T ARl sR K e 3%677 58
May, 2001

NVIDIA [#J Quadro2 EX #% Intel Al Compaq i FH 75 % b g ity T4 k.

May, 2001

NVIDIA Ai% Nasdag-100 FE3/k.

June, 2001

NVIDIA 23R —ANE & 2N HE AT FC B0 S I i hd) 25

June, 2001

NVIDIA #£ G718 COMPUTEX %2 %< KA nForce? ~F-&, #E48 Hilis.
June, 2001

NVIDIA"s ] nForce “F-&# Fujitsu-Siemens 1.

June, 2001

NVIDIA B <R TSP 2R PARAT L 55— 4.

July, 2001

NVIDIA ] GeForce3? # E3 Game Critics ¥y e ) Hi fisi A 4.
August, 2001

NVIDIA H#EH AR —R 3 TAER: B AL #.50: Quadro2 Go.
August, 2001

NVIDIA #EH Personal Cinema.

August, 2001

NVIDIA A7 B L TAE 4% Quadro2 Pro B 7 %&.
August, 2001

NVIDIA RATH R K it 75 ar IR 3 BOR- PowerMizer?.
September, 2001

NVIDIA kA7 3D B/ ALHE 5 71 Detonator? XP 4i—#f-.
September, 2001

NVIDIA KA GeForce Titanium 4177 dn, A KB AL B 570 (1) S5 LA
October, 2001

NVIDIA f#] Quadro2 Pro #% IBM [ T/E k45 & A [l & 2844,

October, 2001

NVIDIA ] Detonator XP #% Windows XP iAilF.

October, 2001

NVIDIA [ETEALEEES(GPU)NIE HI 144 44 5.

November, 2001

NVIDIA nForce “F-& 4 #44% MicronPC {5 .

November, 2001

NVIDIA ] GeForce3 [EIJ¥ b 570 (GPU)# < Hfixi i 7wt 7k & >1F 9 2001 A 85 613 7 i
November, 2001

NVIDIA f£] Quadro2 Go #{ 1 A i 4.

November, 2001

NVIDIA Ai% S&P 500 fi5%4.

December, 2001

NVIDIA GeForce3? (1] 3D BITEA AR <k T K A &> 1) I B 2.
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December, 2001

NVIDIA # FSA T¥ g5 52 BAI A1 55 8 B A7 1) 2 AR A 7]

December, 2001

NVIDIA B4 Bk P S 10 1235 08 A Sk A w.

December, 2001

NVIDIA [¥] GeForce3? k7531 gm4H ik 3.

February, 2002

NVIDIA H#EHAT I etk . DhRER R 7 ah i+ & 1 B AL B BT (GPU): GeForced.
February, 2002

NVIDIA EJEAL B H TG (GPU) H T Sl B 14250

February, 2002

NVIDIA #4775 & I i) Quadrod  F 41 LAER, ™ .

February, 2002

NVIDIA Jy XBOX Wit ieskts il 1y “2001 448 B fe e ()il akots v 7
February, 2002

NVIDIA #E NVDVD % ji/fihd k.

March, 2002

GeForced #ERAR AR RAN  “ FKEEHRLSHE” 7= i AR ERC &

March, 2002

GeForce3 EJEALEE BT (GPU)BE < HEL i Rk 22 E>VFN - “2001 44 A o o R4
March, 2002

NVIDIA 5ZRJe LR A w45 FHESN LR 11T

April, 2002

GeForce4 420 Go # B4R /2 =] HABH V80 £ ic A< F fioi FH /E AR 1L ..

2002 %5 H 14 H,

NVIDIA GeForced F5EJEALFLETT (GPU) B Il A iy i) 7 il »

June, 2002

NVIDIA #H Cg: C for Graphics.

July, 2002

NVIDIA KA FHARF & : nForce2.

September, 2002

NVIDIA K Ai A5 —A 3 AGP8X HiM [ GPU: NV18, NV28

October, 2002

NVIDIA RATHEEE B Dyhe o i 3h % AL 5 5 75 (GPU): GeForce?4 460 Go
November, 2002

NVIDIA &AM FA 5 DIORIEFE Bt ThRg fcom 1) B AL # ¥ 15 (GPU) GeForce FX. RIS, E41F 2 Tk 7 56

—ISEEAR, BFE B —MEM 0.13 fekiiliE L2, #i4 1GHz % DDRII A7, 78353 KF Direct X9. 54
February, 2003
GeForce FX #7114 2002 4 i 4 1) I FE AL BE 5T,
March, 2003
NVIDIA i H 7 56 e R ) 52 355 Direct X9 [ B AL B2 5T NV31 Al NV34,
March, 2003
GeForce FX # 43Kk 4 Hlii | R AN AL F 2002 4 i i 1.
March, 2003
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NVIDIA il IBM %57 55 BE Bk Ak £ 5% &

March, 2003

NVIDIA nForce2 s Fr i 4Bk 42 IT M3k tomshardware 3 A5 ) AMD - &5 A
April, 2003

NVIDIA F1E & I A T EA F A7 SRS I Ak ok R,

2004 £ 1 H

NVIDIA # (W& ) ZEVFN “ Bodd TAER 100 KAF” Z—.

2004 = 4 H

NVIDIA # H T [ 4L 0BT DO FE A b R 25

2004 = 4 H

NVIDIA & Afi GeForce 6 F A7 dhi——2A w5 J 52 _F KR B2 A PERE R ER.

2004 = 4 H

NVIDIA &A1 Gelato——>MV. 5 15 5k A sk (1) F s TE 44 2%

2004 5 H

NVIDIA 545156210 2 H i il i R B 5 AT MXM.

2004 4 6 H

NVIDIA # (WIRED) F1 (Business 2.0) Z:E 1Tk NFEEHRREKRH AR Z—.
2004 4 6 H

NVIDIA & Afi SLI——3%F PCI Express 28 35 A 2 i o1 T AL B AR bR 5 %
2004 £ 7 H

NVIDIA F] GeForce 6800 Ultra #1 GeForce 6800 GT # 2 NUKzh (S K+ =) s

2004 %9 H

NVIDIA KATAERE 3K 3D T 1A 4b#H #8——GoForce 3D 4500

2004 % 11 H

T A2k SR 4 (Fabless Semiconductor Association) [A] B /7 fi#% F 2004 FEFF Kk R AT Al 2L .

2006 % 11 H

NVIDIA KAGT5Z% DX10 ji# %k & 8800GTX

2007 % 11 H

NVIDIA & At LA LR+ 8800GT, HoR FHHTHIAZ 0> G2, Ho 14 REE ik 8800GTS(G80 #%-Lrit ), L 8800GTX
V&G 2% TERE .

2007 %12 A

PR A TIPE A 2007 3L K 1T Ak 10 58 (28 6 4D

TR 30%

SERNEIG K 84%

JEEEE R 28.4%

2007 £ 12 A 26 H

BHETTRa ik

2008 £ 2 H 24 H

NVIDIA F£F 65 90K 9 &Y ERKRIEAX KA

2008 % 6 H 18 H

NVIDIA [ — A d ] GT200 f14E + GTX260/GTX280 A #i

=
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1.5 REBIERARKRE

NVIDIA & T 2008 4F 2 A 14 HRAGH — A A & 4= 7= i, #0485 DIP 5 G94 ) GeForce 9600 #7412 1<,
HURJEA K] GeForce 8600 %%, GeForce 9600 4> NVIDIA &3S FF 256Bit 4782 1 1 i 7= 5, Fidl
Ak L XT T Radeon HD 3850 =t 20%-40%. K 65 9Kkl FEH TSM AR L, O EA B G2 f)—3F,
{46 64 /> Stream Processor, 3 ¥F Pure Video Gen 2 25 A FE 51 45, (H B A7 VK2R FFE 256Bit, SRk A7 A 5k
512MB, iXJ& NVIDIA B4 si= dh S fF 256Bit #2101, & 3kf-5 4 GeForce 9600GT .

NVIDIA #EtH GeForce 9600GT H rh—ANSE A, J2 BE R SLI R TRk, 4 SLI HAR 3 SLI v 4H
HI4E 1, TR GeForce 9600GT SLI £ A K 2 LL B A GeForce 8800GTS 512 #i5i | 30-40%.

(A& ) 2008 1% & R BHS L HE T B (NVIDIA £ F 56 17 1)

He AF WE 500 58HE4 2007 5 AE B

1 R 44 141 123578 12%

2 1BM 15 104 123576 10%

3 R 7173123 T 31%

B 147312370 17%
JeHF/R 60 70 {2370 38%
FIE S 137 43 123570 26%
Ak 150 42 12376 37%
SER 103351255 7T 76%
il 297 33143570 34%

10 ¥R 3429 12370 14%

11 M4 185 27 1235 7T 39%

12 FET 417 22 123570 90%

13 MM R 270 17 12376 13%

14 EMC 201 17 12347t 36%

15 JEtk 144 17 {2370 8%

16 MEMC H 741l 913 8.26 143570 124%

17 Nvidia 543 7.98 12357 78%

18 Adobe 651 7.24 /2.5 75 43%

19 HTHIE RS 1157.16 1450 52%

20 Lam Research 759 6.86 12.357¢ 104%

NVIDIA 72§ 15 £F & & [B] i

M 1993 4Eii#E PC 3D B AMILA

® NV E AR i [ g s

bE%E 06 FE)ic AMD Y ATI RARIEE, THENETEAE R 45 B O LU NVIDIA BN E— a7 K
TEREAE T T A7, 1E 83 I AN Ak ¥ 5277, IX 12 T DU4FE RT3 A=W 7E SE [E A1 Curtis Priem. Chris Malachowsky
HEANLIX K m ARUEET (1) B bR — W R S e R IS s i — AR KR A F

FAEZ R FEE, 8 NVIDIA X ATIL Intel X AMD X 5% 43 51l 6 7T 3R TH T 47 58 SR S TE e A IS R 30 i
PR A P T ORAE T EAR: Intel XS T REBR KRB RS, 10 NVIDIA LR E T AN R, EIVIEIX =AM
M2 AN 6] 22 5 T 2 R AR ANl iR A8 4k, ToBE & S AL i I FRATT AT B QTR T . F4E )5, NVIDIA 3 REE T H 511
AR R, ARG REF, WA R, PR B AR B AR SE A . T R AR [ SR 1T
e R, (HAE X LA B A Rl 7 5, (0] B Ik 224 NVIDIA EIEAE 1A 5, ix i JL°F& PC 3D
BRIRBARIR S, A AFATHA TR ARER AL S 1) 2R R iR 15 Mk,

© 00 N o O b~

N A SRR http://www.yingjiesheng.com 012 W3 51 |



http://yingjiesheng.com/
http://www.yingjiesheng.com/

e A SR ER R AL AL N fa A SR BRI YingJieSheng.COM

PLRR WL HH: T NVIDIA

@ 1995 4E AIHTEL 1 NV

1993 4, NVIDIA A" AZESEE Santa Clara, 25— o2& 2 FEEHEH 1L NVL B E i O 1 2 1k
R TT %, Z T AT 2 B R R 5K PCI AR I R IGE A T 7 & Dh e B 2 IR ML AN IEHE . 7TEUE 2] NVIDIA
15 3D BIRIR RATWAH R Z MR I T A TSRS, FHAE S H IO B 25 AL PC P B IR R H .
AP NV T RIS, 5K E AR R A E S hRER 7L 8 1 3 M filize 3D @i #4 Ui i,
It H A OpenGL /% D3D #ANH %%, Bfifg A 42 SA#) Diamond & F] 78 Hi 4t T Diamond Edge 3D R4 &R+,
{HEEAR FEATEAT N TR R4 520

Diamond NV1

NVIDIA 7& NV1 5488 22 FF ik NV2 iX 7k 2D+3D 41 PCISZR IO B, (H R N 9% 4 il — Se H A iR A,
EATERRA DL TS I T3 b, WA E RO TIE RO AUE , 2 AR R JEiEHE R 7= i i — RER A A,
EFERREAT BB T T N AT R Bebe R AE AR R R ? AN NVIDIA i3] 1, X AMBr B NVIDIA JogEid R AR X,
HLZ TR T k.

X —W ] PC A T 3 J@ ik E AR, DA S o 09T B4 4E ATIL 3dfx.  3Dlabs. Rendition. S3.
Cirrus Logic. Trident %5, Aty S3 i H K, HAh) AL JIAES, A Hi 5t 3dfx CA&IMENLERN PC 3D
BRIRFTH i . 1995 4, 3dfx KAT T AFEIGISLLLRE S —N 7 i Voodoo, FEifR 1/ V2 HXE, Rendition 7E7H
LT 3dfx B E AT 7 V1000 o8 fr, T H AW LRE RS KM, % E&5HIE Voodoo, N
KGR IS o X — Y0 T B HE ) NVIDIA SR 2408, & FE BLE 3 72 i AR 5k

AGP HHRIMENLIE Riva R4 E K

@ 1998 4F Rival28 fI& ™S

97 %, AGP fEN PC P& RRELHIIEFR b, &L APATR T % 7 KRBk R 3D g, XOiEA
AR HOG AT I B REAE ) AR —ALE, R —ABkE . NVIDIA 24031 T YU BT, el T8k
58 NV3 1) AGP 3D hnif -+, #4411 Rival28!

ASUS Riva128

Rival28 #& i iidg L iE——3K L 1E B A 3D Nk FE 711 2D+3D AGP &, X T 24 3= itk M i PCI
Voodoo 4fi 3D fini#+2D & RIJH A, Rival28 Hffis., B, HHMBLEFEIRRAR LS . EIR 3dfx
1] Voodoo FEAEE 2 S N v e 1 S IR BE AR ) S Bl FE AR DU B SE A 52 g, {H Rival28 (1 H g
Voodoo K T IR K@, A & 7RI %<, Diamond. Hercules & STB 45— REZM G K iRAE” Tk
BT Rival2s (& R4 OEM MIEET, NVIDIA FRR T HOKE M4, FHokie . 1997 F4 54
WA, IEH = e i Rival28ZX ik, B F T AN AR &, H 30 AGP 2X.

Riva128ZX %} Rival28 ki, F7%H FrmlE K oudt, nVIDIA RS FREE AT 6 NH WA=
HHAT AR BTRE R HAR B B TSI TSMC SRAEF= . WIRANEHEEES TSMC it — E2& NVIDIA JilC7E 58— 07 B 138
FritiliEAE]

@ 1999 £ Riva TNT2 FH:H 7

Z JG I Riva TNT S 2 /T 1A S5 Bt B SCE, NVIDIA SERREE2: Voodoo 2 SLI 28453, (H s I 4s 3
FEAV EE Voodoo Banshee H— 1M £, ##% Voodoo 2 SLI AR . PoA4E it S i B A2 Riva TNT 5 A 1¢) 0.35
oK T Z BRI ORI 42T, MR LT 125MHz i 298K 3] 90MHz H 1%,

DIAMOND Riva TNT2

1999 4 2 H, nVIDIA XIAMAT KAT 7iX—m B2 45% Riva TNT2, ‘&2 Riva TNT ISR, v B TAELE
B AT [F] B 30 S — LE BT AR 32MB AR N /7 /2 AGP 4X %5, nVIDIA HE:H Voodoo 3 fENFESXTF.
Riva TNT2 &G 1A & MRA I E T T NVIDA —A> 3D e T, FlA & 1aAa B s & & Ik 30
FE/F s NVIDIA F= i W iERE LT OpenGL API SCRE, X B BAIE i & i 7E E11 Quake3 R F1iExk - K I
W, i REIE .

Riva TNT2 ()5 —/MEZ R 2 NVIDIA 2 BRI mek, B dammiily, 9 #4597 R,
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ZRAH TNT2 B2 REENIZEE T, 05 Riva TNT2 ULTRA. TNT2 fr#Efi. TNT2 M64. TNT2 VANTA il i,
Voodoo3 J% ATI ] Rage 128 41| CL&1E T A SIS MR 4T 45

W] GPU 1Lt Geforce % | 4 IR 8 A i

® M 5! Geforce 256

Riva TNT2 (1) F —fG& NV10, ‘EFk 7 B A TNT2 Fmil s R 4h, 5 a0 5] N B A 4o A 3
JUFT51 % (T&L), B434H CPU £E 3D i UMia 5 TR, kSRS AE R 2GR IEARIM =M A A,
il T&L (AL ARIMIG AL, R 5 T FUH Al ™ S vt s . 1999 4F 8 1, Geforce 256 [7] i,
NVIDIA %% 7 # 3 237 FILLL ) Riva fh R4, 358 FH 1) Geforce 31 /&I U 24, H474E XS 5L Forceware
ot B i i i nForce !

Geforce 256 LS/ FUR AT AT I TRAAHST, (HE BIAZ OAZR AN UK, R 120MHz, 1E 24 R i E 78
R AR FE IR NG I AT iR Riva TNT2 HISISEEE S AR, A T&L BARTREIE T E M 1H,
Geforce 256 AHXS T & IS KF 7] DL @ AH 4R, JUHOZACE DDR SDRAM A A7 R RRAS o

Creative Geforce 256 SDR

Geforce 256 R [1)H (13RI, NVIDIA 58 KIFHE ARSI/ B R TR, X A2 IR A 45 2= i,
AN EHE 16bit A1 32bit (1) XI55 B & FR Al fiRE 2 1) 3D API SCRF, 1E2 Geforce 256, &S 7 HAh
i A BEAFENIE R )Mt AT EEAEL T FERIHEHE Rage MAXX X FERRGE v FL a4 -

@ # [ ik Geforce 2 GTS

WA REIHER, A He R 2000 46 S3. 3dfx IR A AR~ D& 255 —#, ©f1/2 S3 Savage 2000 Al
Voodoo 5. AJ 1 NVIDIA HIRGEHEH T NV15, ke Geforce2 GTS 1, HIEIEH T A 4% CYRf ATI 7
GBI R200).

Canopus Geforce 2 GTS

Geforce2 GTS &R~ 3D Efg& Geforce 256 1] 150%LA I, #5fC DDR SDRAM KA [FIA M N7, LA 32MB %
HONMREL, ETERR LRI Geforce 256 [F] i — ik, Z¥fUlF 2 A Riva TNT2 AHX}F Riva TNT. JE4: kARl Geforce
2 Ultra MIZEZE UL T NVIDIA 1 3D e b £ 35 Hiufr, 5 L8 i) {5 1) Geforce 2 PRO NI 5™ it i@ Wi HE A\ 3,
XI5 #1275 Radeon LE.

2000 £, nVIDIA A FIEHEH T 7 Geforce2 GTS HIfAifb il A< Geforce2 MX 2 51) fi 15k 5 JES i

@ Shader #1144 Geforce 3

HE DirectX 8 BFX, §#k 1) D3D My T 3D WERR I 9 APL, MIXASKATI 4G, 51N T EHE (Shader),
Geforce 3 J& 55— 3K 3¢ #F DirectX 8 & B4 F (1) 3D Ik, NVIDIA i CE MR HMGFISOE T 3dfx, FELH R
FetFRZ IR 1 AT, ATI /£ OEM Wiz ifA A '8 AR A TR, £ I kK b B A RS
7, ZJEHJIAMESL, E—HJER NVIDIA Hi LLAF R T, FRERE I [R] B S X A B Ar

Hercules Geforce 3

5 8 NV20 1) Geforce 3 4145 428 i) PixelShader F1 VertexShader A2 %5, L IE 3 Fr45 2 ANTH 5 1) A]
ke, Xt T&L 2 )5 PC BIEHI RN —EH K KER, 3D B IR B ARG e itk i B s it 17— Kok,
AR P K T RN B 1 T3 Shader A 7710 87 DEMO, #HEL 2 T DirectX 7 2 il (/K T RBCR st 1S £ .
NV20 BN T — R AN FI SR AR, B ano'e i B A7 A2 585 S ik 4% (lightspeed crossbar memory controller). Z 76
1 E4E (Z-compression) AT Z 49716 (Z-occlusion culling) %%, FEH T MENTET 9% . Geforce 3 £ KZ)2¥
AR RNE Y, 52 T Em T, ERBE T ARH ATI Radeon 8500 (1) H1 3, {2 Geforce 3 Ti500 154X fi& % F11 Radeon
8500 /i *F-. Geforce 4 &A% — Al FX — R 1EE

® 4= T Geforce 4 MX440

1% [FIBE DirectX 8 2l SZFF PixelShader &5 VertexShader F£if il N5 TRUFORM. SMARTSHADER.
SMOOTHVISION & HYPER-Z Il £ K] Radeon 8500, &F-1 Geforce 3 JoiZ i JL ], Geforce 4 Ti ifid i
Pl 5 I BN TE AT ) DX8 2R AE 2 F o {H Geforce 4 2251 ELIE AN & i K E1 2 1% 00 32K FN Geforce 2 25404,
154bF DirectX 7 B ALK F [ Geforce 4 MX440 }% J= K 1] Geforce 4 MX4000.

=
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Gainward Geforce 4 MX440

Geforce 4 MX440 FR A, 725 BEYT, ATI ) Radeon 7500 & 4% HZ T IpE:, HZEAE DirectX 9 77 5 1t
YA G T 8 B AT R B AR 2 77 fh 1Y) Geforce 4 MX440, HpRIhnl W—3 . X MEERAR Bk alff, B
IR R AT G5 R A E i . ISP HLIE B RN S R A7 HERf, 5% DirectX 8 NAAAIEIIEE, AFiE4TF %) Shader
AR, DXT7 Bk 0 & 78, 1 DirectX9 MR Ak HY, Geforce 4 MX440 7E N1 124k 2% I
KM LIS R IR IR . BhAh, XA IR & NVIDIA fEIRSIFE P& L B A s B B B

@ iHm T it Geforce FX 5200

H1 DirectX 9 f5¢ 36 524 K 45 S (ORE I B st T ATI Radeon 9700 — 487 5 &S & —4%, 2002 4FJiE Radeon
9700 T n stk b7 BRMRE T TR, FEE ATI 5 nVIDIA Yl HIME 0, NVIDIA UE S 7 H Riva TNT2
RN UK B IR A e ™ R M Geforce FX &R A1 A% O 2244 f 25 DirectX 9 IR /5 1H), Geforce FX 5800 fIL75 H
B S R e 4%2 130 2R AT 128bit GDDR2 b Py /7411 Radeon 9700 ffikx#E 8*1+256bit DDR AHi Py A7 i1, HAR
ST SIE R H A

NVIDIA Geforce 5200

)R Geforce FX 5800 (NV30) & H i) FX5600 HAB R, (HA&TH M1 1) Geforce FX 5200 HiFR
FhEF, ERERZ Geforce 4 MX440 IR ZIMAS, RIIE FIRA Geforce 4 MX440 ST, 2R 54 B Pk
R RBRE X, H27E 5 FEFHIASK, METZHREH R,

Geforce FX 5200 AT B 141 T A & ik 3: AL K] Geforce FX 5800, 78 & AR 24T [ 3D ik i st N E TR, 5
G A R B ERETEERLE DIY T, X HEEIA4SET AGP 7= 5 B G FE+HB RIS AR R T R T, SesaEOlfE
(bniER, Geforce FX 5200 B4 A —3k 2D KL 5.

i PCI-E #i X\ F[al T a5 SLI & AR

® T #[)9 Geforce 6800 Ultra

2238 Geforce FX 5900 % Radeon 9800 [{1Z& 4, 2004 4 4 F, NVIDA SR 1 NV40 #5585 API DirectX 9.0c
PLJ% PCI Express &2k 7% 2. 2004 472 PCI Express briff K3 A& [)—4F . 1915P/i925X F nForce 4 F 41|85 F 2H )i s
W ik PCI Express H 1) [, NVIDIA BRIUE THLZ, KEFE Geforce 6800 Ultra <57 [H] 3D 14 fig kLA 4,
AT U2 FE BORWT R A, Radeon X800 R AW RESCHFfHT API, AN B4Rl NVIDIA SLI X FE X FFA7 Ik
VAR

Geforce 6800 Ultra 7& nVIDIA NV40 7= fZerh AL, KA 0.13 TCKHIE T2, 083K 400MHz il
350MHz. {ERNTRZHIE R, WK 16 &IEYE 2k, F5C 256MB 256bit () GDDR3 A N A7 . Xk iR oe 8 K
Shader Model 3.0 [#] DirectX 9.0c, W CineFX 3.0 5|%, 64 i8R &8, 32bit RFEH s Yk — MR 4,
A 55 AR UltraShadow BASZTE S fb iR, EANESZHF Color- compression (L E45) 1 Z-compression (Z J&
%) EAREA . NVIDIA BHZIBEL T Geforce FX R4 T HIK. BRI ARBRLL, Geforce 6800 1) NV40 FIfik
D3D bRtV & B =, LT R 2815 ) 7 70 R

Leadtek Geforce 6800 Ultra

FIFH PCI Express /228 #4442 K () NVIDIA SLI $ A 7E Geforce 6800 Ultra - # k5N, XMZ GPU FH47H;
REEEA AT RS0 3D IikaE /), FEARRESZIR /N TR 175% LA 111 3D i# /%, f& Voodoo SLI R4 4, H P
Bz AR, RIS Sk AT a4 1 Crossfire BoR, (HAA SLI S48 FEmr . BT 2 .

@ XUEL 11T Geforce 6600

AGP Fll PCI Express #Ffhi2: L (7= Sh# IR AT, & Geforce 6 HHR4 3= /7 Geforce 6 M KTiizbrth. SIRFEI
T R Geforce 6800 KRR T AGP Ftiil, {HEALMEAL, T B4 PCI Express &2k:85 1) Geforce 6600
b8 5t B IR E T, {615 PCI Express &R XA T KiK. 29 1/4 NVAO BEFRIBLT) NV43 #% 0> GeForce
6600 5 P FH#lA%: Geforce 6600 GT £l Geforce 6600 brifEhi. HH GT hirtERE 58, HAZ L IZikE| 500MHz, #
fi. GDDR3 W47, Tfii Geforce 6600 A3k 4% 5 300MHz, #4H GDDR2.

Chaintech Geforce 6600 GT

FFIGE T NV3X —1RH) Geforce FX Hiii i+, GeForce 6600 53 1 2 Hi (IS0 HF, B /& NVIDIA 7= fh gk b2

=
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DL PRZE R E TS . WAEFETEC SEAA 77 i, UG R REBNPEAR =y, X FRBGE LT e 17 Radeon 9550 ()i D =,
HYE X R A SE IR 4F . RIS, Geforce 6 R A1AfZ LIN &, ATI [ Radeon X700 JEik5 2 bk,
NVIDIA

HAAE ATI KAGT Crossfire AR J5 E A Geforce 6600 itk 1T LAUKS) S 7 SLI FiR, A ATRERAL VIA 1)
DualGFX 5 A 4137 #F SLI, %} Geforce 6600 )57 #5718 25l -

@ %0 RFIHE 4 Geforce 7800 GTX

X} DirectX 9.0c I3 HF L% J5 1 ATI B 2005 FF KM H O 44 = 55 N\ T ShaderModel 3.0 B, {HIERE
SSE NVIDIA C47E 2005 4FE [ E R BRAHEE T H S5 4K DirectX 9.0c i Geforce 7800 GTX, #47£ Geforce
6 MHCAR 2B HE— 29K, WX IFE, GPU & % oS M4z v Gxx,  Hidhxd i Geforce 7800 GTX
B2 G70.

Albatron Geforce 7800 GTX

MF= AR AR, Geforce 7 HE44 Geforce 6 M2ttt , HARFRRE LT RA KA, $EFHH 2 A
B GPU MITTHHEAE /1. G70 MAREM T UK 110nm T2, 7£ NVA0 [FERE B3N 1 & W Hi e ik hEiE 2 5
Bk, 51K Geforce 7800GTX ([ 7 & RIEfeZ FHFE2Z KA.

Fie—1% NVIDIA (R T B R R b

@ /I XUEESE Geforce 7950 GX2

2006 £ 3 /I, K% Geforce 7900/7600 R 5 F I, G7X R G R O4EBSZHLT 90nm {1k, HrihliE T2
f§ Geforce 7900/7600 F 41|\ - il i AR MDD AEFEAK . S APERRIE T . 5341, Geforce 7900/7600 #B#2fiE DualLink
HA I DVI . S2FF 2560x1600 &7 ¥4 fion, PureVideo HIEE MK RE /7ifi# T Forceware F2F 1531 fEd2
Tt

NVIDIA &4t 7 T A B (1) 1) Quad SLI HAR, XM AR KA 4 ¥ GPU h[FELE/E, f&mRetsscil 32 fhids
i, R T EEX GPU SLI BE v i G ot S AT 2RI, DA AR R 1Y) vy i 8 A e ds BT T ARl . XY RLEIR,

NVIDIAS A K&AR T 24 7 - et 8 5 () Geforce 7950 GX2. Geforce 7950 GX2 KA & H AN 7900 GTX
GPU, #0554 500MHz, #4MZ 0> 512MB GDDR3 1.2GHz (A NFERLE . % RO R, 2T SLI i
ARAEFPAZEAE SLI AR B IEH 4, IS RES 13 F B Geforce 7950 GX2 7837 17 SLI ) 4R 523 Quad SLI, 47
2L AP0 T B 2% 3D hniEr G .

NVIDIA Geforce 7950 GX2

Geforce 7950 GX2 #& NVIDIA 7 52 DR AN AR BE /iR, RAER SCR TSR

® 45— HGLHI A Geforce 8800 GTX

06 4F 11 H KA. 58RESCHF DirectX 10, ARG — T8 G244 X% 1Y) Geforce 8800 GTX J2& H Geforce 256 DLk
NVIDIA 5% B 6y i i s ar e i, X 2P A4 3D API ARAE 3 N, A H E OB 3 e 2148 BT, Al
N7 NVIDIA FEMTZ 3D R R RS % . #id Geforce 8800 GTX, NVIDIA #EA T —MIEF-I4f F- 37 [
BAR, A7 T 3D BT REAAT I 50

ASUS Geforce 8800 GTX

Geforce 8800 GTX & i) GPU & G80, ‘& #2fitx} ShaderModel 4.0. NVIDIA Quantum Effects 473 &b 3 1 AR 1)
X FF, NVIDIA Lumenex 5151 NUISZIL 7 128 £77% sl fm ah A Ta B IR 8 15 2 S BUREHUAE R . G8O ik
BUFTARA ¥ 9t— Shader 244 (Unified Shader) 7y KamEN IR, 56414 S KF DirectX10 [ &I S i 5%,
R £ 128 /il AR i ta 2% 1) Geforce 8800 GTX H 4% /i 141% fiAb¥ERE /1 (Teraflops of floating point), GigaThread
PSR T AR TIB AT, B0 T E & eI 3R, foRMk 3D 1HE, XF DX9 fil DX10 5l 3D
N ELS BT 5E SERERPE . Geforce 8800 GTX ik 3 K 384bit N AFAL %8, #EHLHEIE 2GHZ A% (1) 768MB
AN AF, BPMETE 30 i) LCD it AN & BB A N 7 R M S

Geforce 8800 Ultra tH I J5, Geforce 8800 Ultra T\ & AN & S RIE T 3D HHiE -, (E A ) tH 2 BIE (1) iZ AT 2R Lk
NTGESH, AL 100% 8 I EE 77, XSt B ks B, HZEEE AR08 CPU B THERE
NVIDIA C& 7S T8 g Bt i .
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@ V& iE+DX10 Geforce 8600 GT

ATI. NVIDIA XU A RS T 7 F2 )5, ¥ AMD WUW 5 ) AMD-ATI 7677 53 R 5 A,
FHR NVIDIA W EA AR GE SRR iy o TR S % - AR I ) 4E H B3R DircectX 10 B T4k 3D Sk~
Geforce 8800 2 J&, NVIDIA T 4 F 17 H XA Geforce 8 /= i 44 78 56 %%, Geforce 8600 Al Geforce 8500 i/ i F
AUV E TR

Geforce 8600 GT VAR IE TEAA M) i HAS FLE . A BRANAS . 3947 1K) DX9/DX10 B2 INIRBE /7 Hr 8t i) i fl
AR 18 4R O 22 iR — A IR AR AR AL = i, MRS+ X) 1) Radeon HD 2600 PRO/XT #HLL,
Geforce 8600 GT 7EAH [FIRS XA B N B, IKBIRIMEFE, TR RHIHETE LR,

Geforce 8600 GT 1 ) GPU Jy G84-300, M52 (TSMC) fiiff] 80nm T Z#ilik, G80 Heaw A nl LA4ERF
% 4096 MMZEFEN GigaThread W 4 se R, FFHIL AL T G80 AR & ¥#i i Video Processor #l
H.264 BSP 514, 4k 7 miE MR AL /1. Geforce G84-300 GPU F:A b2 G80 fifi -8 Hrt) 25%. ‘& &7k 32
BHEERN GPU, SZhr st 16SPs*2 HINCE . G84 W 32 ANEHFREE ML issi Ml ROP AriEAiiR (1)
675MHz 81T, FIREE 2.16:1, BN AP EAy 128bit fi7 %5, 8% G8O ) 384bit/320bit Ik

NVIDIA Geforce 8600 GT

NVIDIA ] GPU 7£ NV4x — AU 5] N B EiE i H AR 1) PureVideo HD, JF7E 06 EHJHG N T %) H.264
kg AR RS S RF . PureVideo HD L& RE A UM CPU L 77, REMIE AT CPU REZS 5
FE, AEEAIERRE CPU 1148 PureVideo HD SGHTMRASILLELE NVIDIA G84 11 G86 GPU L5 N\, & M Kkt
F: ENEMAAERSG AT LA 100%22 H GPU 115! CPU MR-

G7X F1 G80 GPU (1] PureVideo HD 4K 5E N #B I VP (VideoProcessor) #fit, 7EXF mis A4S T fhd i,
Aef% 5E Ak 1 Bitstream ALFEAN InverseTransform 2 1 H B #4E , BLFEXT CPU B8 /1 ZE R AV 1 De-Blocking #:4F -
{HEA H,264 Zibid i m iR 5 #7750k, B CPU #% PureVideo HD A\ De-Blocking fi#ilt i3k, Bitstream 4LFEA%IH
#% CPU JLE K 7.

G84 GPU fE Wit bR RIG I8 7 A I8 4R, B 1 VP WA nag 7 ERe 2 ob, JEHH 17 4H% H.264
fitfidf¥) BSP (Bitstream Processor) 51#, ffyJ5k G7X F1 G80 GPU [¥] PureVideo HD 137 CPU 347 Bitstream 4t
T O], AR T s AR IR T TAE. DL GBAGPU Jyi% ) Geforce 8600 % %15, FIAEREME HE AN T
CPU THHEBEI ISR, BLAEIMZ GRS H.264 K40t UM =id 4, BSP skf CABAC/CAVLC W5 =)
Bitstream AbFE, RIS FH /2 IKiE CPU, CPU 5 M AT LLERHFFIE 40% AR, 28 G o A% TR0 5 # RE 5
PRAE

¥ DirectX 10 FAKIE PEREUERH—V)

@8 RIE4kLL 9 RIFLES:

NVIDIA 7£ 25 —4X, DirectX 10 7= i Geforce 8000 R4 b K4, T8 MEKIHIE A& B i A 85 7 & 45t T 3%
HA R B 2007 45 11 H, AMD-ATI Ny 145 — A0 i B R R IR, #E# F 55 —AX DirectX 10 /=il ——
Radeon HD 3000 %741/ $h. ANt NVIDIA L& TE S —4L DirectX 10 7= i fS it [a], FF Radeon HD 3000 %
Hl— kAR, A NVIDIA HAME TG Geforce 8000 RANIX /N4 F4a I, BANEH T A8t 1) GO2 #% 0, HiE
HHAr 4 Geforce 8800GT, ‘BB TRE #—4 GPU ZF A,

T JE %N, Geforce 8800GT KM | G92-270 #%.Ly, IX AL CAEFIA SRR Bl LB MUZ 1ELE G8X, (HZfEIZ L
HIFEAIPERE EERAEXT G8X 1 T K E# . Bk, G92 U TR /NI FERE 2 DhRe, FOoRA Tkm
65nm ML 7.54 {2 sk, 1 HB AT N IE GO2 VARG AL RS . HIR, 1EN NVIDIA #Hi—AX
(b s P L, B OOIMN T BSP HRFN VP2 5138, M HfF e NVIDIA H s = b s 1% i Re 71 R R 3

Geforce 8800GT

Geforce 8800GT i Fil f) G92-270 #% UriilT 112 ANIRALHEZR AN 16 ANEMEALHE RS, 3D PERESR Yt H R TE DirectX
10 Wk R IATIRAR 2 H 7 o ANid NVIDIA BEIOR AT — A0 i R A 2 fesi v, BN G92 % Lol 4 A
N 128 ML ARERER AT 16 NS EE 2 o (E2 [N B i — A X & A7 1¥) Radeon HD 3870 F11 Radeon HD 3850, Geforce
8800GT i &R I T 7)1 RIS
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@3800 F -2 AHikg G2 iy

G92 7 Geforce 8800GT LI J&, NVIDIA & £ G2 1.0 B KT 77 F-BE RIHEH T Geforce 8800GTS 512MB
. EORIERNS |5 ELISRH G80 #%.0:ff) Geforce 8800GTS 640MB/320MB HE 44, {H 27E#IkE . 1At I Geforce
8800GTS 512MB #I5 1K @Rk, 1 H —& KA i f R - RAR S . (E15— 1102, AR E—ATig ™ i
Geforce 8800 Ultra 3K i3, Geforce 8800GTS 512MB 1A Geforce 8800 Ultra ) —- A2, MEFEHILE S T H $TF
B Ak,

Geforce 8800GTS

Geforce 8800GTS 512MB fii fil T & R KA 65nm T EHiE A G92-400 #%.0r, HIHH S BT 128 AN
AT ARFN 16 ML E A . EAR Geforce 8800GT 5 HANZE 16 /Miftab¥E#s, {HJ2 1T Geforce 8800GTS 512MB X
WA, MRS b 7= ol TR P R 0 7 = o T

Geforce 8800GTS 512MB F1 Geforce 8800GT 5K FAHIFI 1) P393 AR i it, AMWEAIAS R 32 2 2 B AR T+ A
W E R ES, DR AR AR 3+ M, XTI ER A TR R T A DR 2 A R R R TR AR e iR 1) R

RIEH 9 %1 4T % DX10

@ T CHEM 9600GT 4= f74tisF

I F 1 Geforce 8800GTS 512MB F1 Geforce 8800GT #& GOX 3 F-HIN A, AALE 2008 4 2 H 21 H=EAMHK
Geforce 9600GT M2 Geforce 9000 %451 & 1E KITF4G .

B ESCATR K, SR GOX RZ 07 i 2007 SE R ATIR %, FlinfiiFl GO2 #% L f8T Geforce 8800 % %11 G98
0P8 Geforce 8400GS, TfKH GOX #.023f Hiw 4 JH)8 Geforce 9000 # %1 Geforce 9600GT &5 — 7K. 1 HAE
B2, K Geforce 9000 Z 511458 5 5 LAAE NVIDIA 18 M = B R AT IR AN, 205 b i A 8ch

“6” IXARBH R AZ NVIDIA @A 1= 5. NVIDIA IR MR 3 46 A0 1 2 B IR VA R L, H— AT
W35 40 F-45 NVIDIA TR Jysske i, 2 — & NVIDIA 221X A Beir b Sz b — 3k m] RIS e K 425

Geforce 9600GT K H T NVIDIA 481111 65nm il fE G94 #%0», H IR 64 MNRALEEZRAT 16 ANt b R4S
BRI ARSE IS st E EE, G4 BRI G2 Uik 64 MNRALFR SIS, (52 ML THIFR B i% 0
i PR B PT LIAIE B GO4 A% U N A B it =4, HAE GO2 Bt i BE Wi HUAS i 43 -

Geforce 9600GT

PR AR BIIE, NVIDIA NHEFEHERE N T Toothks, B LW Vs EmE s 3 A H R
[ eAL, I A= T2 i A i — bk, HRTIR 2 35 AR Geforce 9600GT I/ L4 kAl 900 76 KK,
IR 293 FE AN LI RE 5 TR P B i .

GRS, HAT Geforce 9600GT A1 Geforce 8800GT 7EMEREFMMNE EHIRZ EAME S, (HRAEWE
NVIDIA IR A &R w48 J1#ES: Geforce 9600GT, X = & RNTE A A K K Geforce 8800GT ¥k & 1IE & N
Geforce 9800GT, 4 Geforce 9600GT MWEHIFF#S K, FHift— 5635 % % Geforce 9000 FR 4144k

@ F R BULI 0

NVIDIA 7t Geforce 9000 F 41| I [1)58 —}i & H i AL i ——Geforce 9800GX2, X~ dfE 3 H 18 H KA
Ja{E27[A1 7 Radeon HD 3870x2 NINIFRIS B R AR5 . 5 AMD-ATI 7ETRZ = 5 RS EAN I A, #62 RH
TR, T E R FRZEREE | NVIDIA B4 —%, Y NVIDIA 7F Geforce 7000 &R 4R
it T Geforce 7950GX2 X F WA% = it «

Geforce 9800G X2

5 Geforce 8800GT. Geforce 8800GTS —kf, Geforce 9800GX2 [E#EMH ] T G92 #% .y, Aid4i 5 N G92-450
. Geforce 9800GX2 1 ] T B R XUAZ W it, FE G92-450 A% U A 4 FAs 1) 128 N AL 28 A1 16 AN EMAbFE
%, HHEPHZOME 512MB BARE. migfEilas 104 NVIDIA #2175 3D MhRg—FE e B4 E, 1 H
Y AT DAE R, FEAUE S H B2 1 I Geforce 9800GX2 FRL T HDMI JRAEHE .

FefbiEd BRI FEAE GT200

@ . —7K G92 ZEAE 98GTX A=

G92 MR AKMIMERE . MBI 1R A dr SR A] 8B 1%, 7E 58 % Geforce 8800GT. Geforce 8800GTS

2
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H1 Geforce 9800GTX F= il f5, NATAH T Geforce 9000 %1 H & o B % = i ——Geforce 9800GTX .

A AT AR A {2 Geforce 8800GTS T2 pR, PRA 3 H T A RIS () GO2 #%.», I lN{A 128
ANALTE 2R 16 MEHIALFE 28, {HAESHZ | Geforce 9800GTX X Geforce 8800GTS A 1 A& HI#&TF, FrbAk
fie E e KlE T, T AR/ — 3202 Geforce 9800GTX [ PCB fi T E#i%it, 5 Geforce 8800Ultra —FE{ii
T HAEE . EOTH R A PCB, JEH MM T BN 442 ME, X232 H TN RSO R R R
HEREE IR

Geforce 9800GTX

AMD-ATI #I NVIDIA #E 2| | 247~ i AfEvERe RIS, St T CrossFire A1 SLI #2AR, X FhHARAMY
AL SR B BRI VERE, I N SR R A RS ], MR ERE IR R 2R R T 2 R 2N
CrossFire 1 SLI £ ARTA I K .

JHAEAS TS, R RN DirectX 10 BHALE, AMD-ATI 1 NVIDIA F 2 #EH T R £ R UMER

(GPU %5 KT 2), #il4n AMD-ATI ) CrossFireX Hiif% =l >R 4 REEK, i&4 NVIDIA [#) 3-Way SLI #1 Quad
SLI 735 34 3 4% A0 4 1% HBk . HoA Quad SLI 2515 B R XU 7= i AR BLECH R, Geforce 9800GX2 1] LASIER,
HHe5®% ﬁﬁ’ﬁ%%ﬁﬂ%éﬂiﬂ% SLI —FE{N 75 —4H SLI MIO B AT ; ifi 3-Way SLI MUIX} SLI MIO ZR Lhfg wF

Z, WAUEFHPAL SLI MIO M, H R SCREZ R 5 Geforce 8800GTX. Geforce 8800Ultra A1 Geforce
9800GTX.

@ £ KARFL NVIDIA #EN 55 =48 DX10 B AL

NVIDIA KB M ARIZE kit , 7E Geforce 9000 £ F1ik A7 &) 56 HE IR 42 5 — 4L DirectX 10 7= 5h X AEBEAR
BRI GT200, AR NVIDIA B 5% A KA = i — G0 BEAE A5 TR, AER AR X 253X 2515 S A ek 3% 1 i
BATMEEE. e AGET IR T RIERAE TIRZ GT200 M55 5, MAR RS H 2 7= i B

P B B EAR, SR 0S5 8 GT200 7= i Geforce GTX 280, TMjiX # = i 4l NVIDIA KK
TE RS R DI0U o 1% F% 0B U= i MU GIX TR EL PCB A T4, T A 77 S kg A5 7 BB o
B Gn e A B 2% RN M Ak BE A8 KA 240 AT 32 A, AN T AR 1K GO2 A% JL T4 100%(1I$E Tt

Geforce GT200

Geforce GTX 280 [ PCB g4~ '5 4 P651 & 10.5 &), R~ 5 Geforce 9800GTX AH[F . 7£ 3D PEREFIHEIAR -,
Geforce GTX 280 37 DirectX 10. PhysX. CUDA. PureVideo HD. OpenGL 2.1. SLI. PCI-Express 2.0 &,
#& NVIDIA A4 H i DirectX 10.1 API A e, BT PATE 26 — 4K DirectX 10 /= s H /5 A il A\ % DirectX 10.1 E’ﬁz%

FANRE, FET GT200 MAS 4~ i GeForce GTX 260, ‘& HiX} 5 GeForce GTX 280 4iilik 1 48 Mt b3
A5 A0 32bit WAEALBE, HP 192 /NATALER AR AN 448bit AN YE, FEH E IS AIEIAR SR 7 T GeForce GTX 280 #f
]

Geforce 9800G T X+

2008 4 6 H 16 H NVIDIA kA4 T F— M 2= 5 Geforce GTX280, W5l THEEANTILAIIRER, AidiE4K
FIOTE = J1EJLE Geforce GTX280 & LI, Geforce 9800GTX+H1H 25 &Kk, NVIDIA A& T 246 6 A 19
H & Af 7 %+ 55nm #ili& T. 251 Geforce 9800GTX+.

GeForce GTX280

GTX280 K H AR HL 65nm 1. 2 4% L AUA B 576 V5 22K, 1M [7] 9 65nm T ZIH G92 U /& 330 ~F- 77 =>K,90nm
T 21 G80 Ay 484 “F 5=k, GTX280 IE[H 8 fi GDDR3 &.77, 15 it F 8 i GDDR3 & 1%,6pin+8pin fiLHi, PCB K:
10.5 JE~F(26.67 JEK), XURE K Bs 1T

CUDA

W& R RAIRIE, GPU Mok, 1H GPU NE/REGM T k. fEIHH EO S8k T @A CPU.
IR RS B SR HR AR R B REIR 2 T, Bk NVidia 4 H CUDA, bR LU T EEGHELAMOE . H

AR G80 P& 1 NVidia & RA REff | CUDA, T HEMZ.OR—A CHEFHiIFdHE. G80 i 128 4 H il
ALU, FICAERIE G HATISE, i HAUE TR 8 i i T CPU.
CUDA[1][2]f%1 SDK [ 4 i ss AT &% F & 32+ Windows., Linux %4, 7T PL 5 Visual Studio2003 4 fi7E—i2.
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H AT IX I ARACAE R B, AN RF 32 ML R GE, Y28 AN S0 4 00K B B4 25 I 91 S5 76 M LU s i vk . CUDA 2.0
O UL ) /. M\ GTX280 FFUG XUk B 11t gt <7 5 .

U SARAR T R 2 SO IR ORESL, UR AT LT ) JEARIA B T Mk http://lwww.nvidia.cn/page/home.html
_— —ha N v
BEF REREAER

2.1 ik 2015 BB R EIZ

AR KT R mAE BBS, KAARH: 201547 H 2 H
Hudik: http://bbs.yingjiesheng.com/thread-1971972-1-1.html

2014 4 10 A 11,12 RS INIPHZER RE L7 BE R A —k, R Ao 8 B R T W R [BIHZER
WA, HIEAREY 7, REHENEEBIZ T, WEE T AR,
Hiffii4 embedded system software engineer. 43 3 +4 e A R T AN RIR BN £, JHFE.
a, R AR BE+ES R+ R A R +extern AR, BRIV fRRE.
b.while(n&(n-1) != 0), C++EREHH .
c.stremp SEF
d.BIE A 5T B IR BT I 20 Tk A e
e.M/N<1 &5, Wit— MR A T EES R —10.
fACEl—ANE, FEREFHLES) .
g, G R R, AVE
WHATE A — AN SR SR —AN R B G & AT et
ORI S, I SEAEE T .
[#1]

2.2 47X 2013 physical ASIC X8R

AR R TN s BBS, &ARTE]: 2013 4510 A 19 H
Hudik: http://bbs.yingjiesheng.com/thread-1744701-1-1.html

S RKENVIDIA ik, E2E T F, BHEELRKEATL, ZRWAEEE T

|

HTERX AN, KT HCOZA ZMEFHFEERA R4 T

NS Fok, A rp 1, HE TN I AZEG SR, WTREA LT, ERKEIE, &
ESUNT I s F A I

1 HI NAND # XOR (y = IAB+AIB) [k, BHifs— ARk

2 5 0-11 #) 4 (ks TR
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3 A H— = RS 7 CGinput: rst, clk, output, clk_co), H flop, latch, full adder DA fz HoAth 20 A i@ i Hi g, #5
t 3 7 L
445 —AMERE 5L (1) flop B 1) setup/hold time slack
(2) e fix flop B violation (A& IXFEf) LE R 57 BEAE 5 1)
5 FSM fREFLEPIRASHLE (1) LS H verilog F27 (R =ANRE b S 1)
(2) EH testbench
6 5 AR A IR AR TR, SRR AT (FRE T
7 (D) fEMESEHINFAS buffer, DAEKZENKHLZE, size F delay time WIELL, /b IERS 70ps X B4 buffer ()
size Wi e CRBERXEE, AHYD
(2) NGB ESEN ], AR RAZINLAS buffer &5id, size &% /D
8 P NMOS E#4—/> NAND, i signal A Lt B fif 5, il G e[ 4245 % NAND s A pR ?
9 —/MEF IR, 7] DFT test chain E4f? CHAET)
n SRk test chain, X ANHLERATARE?
10 H perl B ciBEF ST . FTH M AL TSNS, ZRI SR & 124 1 4 5

Cla
BRI R B3k, BRsEIpE T~ B8 ASIC it #I-NVIDIA.doc (201.5 KB, F#74: 5)

2.3 B{FiA L8 physics design EiXE

AR KT JEAE BBS, KA IE: 2013410 A 19 H
Huhil: http://bbs.vingjiesheng.com/thread-1744726-1-1.html

EHL, 2 /DI

1, &0, SURE— 3 1t aERThaE, WER, HEK

2, EM CORSSTALK K Z&%v

3/1, Ak 638, W&

3/2, HFEAIRZE TR CMOS S B A, mAFE AR 1, 5 A

4, —AEORIAEEE, ARZ D fixds, EHEFITE, KIEN, tsu, thold

5, gife, EIRAE, 457 —DRLLEIRSRAARE, EORG A, 10 E IS EA e R P R
6, B, HrmiirE
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2.4 FAEILELZ (Notebook Engineer)

St Al N SEARIA I HEE, SRATH I LRGSHIAESS, 45 RE| TR IBAH A 7, SEARN, PRONX IS T4
A % HRmm R G IAE T, REAFOE—EEZif.

BN RU N EWNEH, FERER D IRA, B RAIE AR, FEEARE, BN, A
AR 2 /NI

/2 NotebookEngineer, — 2L\ H L. &5l dCi), HAR LA SCkmE, Frelthitls.
— EREERIGEE, N MR R AR RIEFUES M, REBOZ WA 1.

55 AU AR 5 BRI HA T X86 45, A MR T RISC CREfiTE44), MHCIRRIE AL L.
SR p RN VA3E mos B T —A Y=A+B IR, R B, BRET .

SFIER - MEERREEH , FRWE mos &, SRKESE, RJEiEIRE IR, X e A
eSS EIEE, Frelsii k.

5 TR R R 25 AR — A mos BRI, SRS IEIRISIRIE I AL B AT By G SRR, B —/IVBARASERR T
FNAE M mos BB Y=~A(Y T AIR), ATETIRA B H 2 A2, B4 L

FEEUCS R mos B IIALH , 550K mos & AE M far N = B I H RS, eARmt & m AR, RRIEE
MIEB A, WIELFR

Ja R IR—EEE, FUEES TR TERRR, RIRAB A RIERER, XA RIE, A
I —80K, WAREEARREIRINITIEHEE T, AN,
EAZHIVEH T, &8N AFA SIS, ey 8 ot RP.

2.5 JTTHRMER

Bt 1, H45 2013 ELAIH] T . 1049 HR 83T iR bR E B %, RELBILRAHIE 78S
T EAE, C/EILERFE..
ANERYRAE. I T KT
EVWN VI PN
1. AIEEARFERE—T
2, HUE 17 WHRXEH (M7, IAED, Ha s —MRES—MadEE L NBOE) -5 IRESME,
BRFEE S H =8
3. RIEJLEHXRER CF RGN, XA SBRHaES, 27, A3

A —E
_____is better than the god.

____is'worse than the evil.

if youeat _you will die.
%2852 nothing

A — TE FR B I TR) A R
HAAES T
4, HEEME 3 R, AREFTHRNEZE — K, BRERZARE, HE—LLNTH
LA —NRITIEERE, Vi 7 KITTEH— RN BRER), REREAREER—JI T, KN ERETI AN
FHEEHI PR ?
M E 77 1A )
2A MR, —HERMARER, B OERKSRG T, BN T 5 RIRAE . L RARE S
NH) CHetn, anRbr%s LSRRG T, WA LLE EERAZ AT, ATRIEARR) RIS =Lt —
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£, MNEmAZER—ANKE, 5 IEMSH =HEKRRRZE.
AR VREE A E B — AN KR, WA T NIX A E A G T A2 NG T, AR AT I I & U B
ZIE R, RN E NAREE . RS AT S R NI B2 TR S I B ROZSE R, AR SE R EE
PAZARRE T, AR NG T IR E N TR %
A (B, 7 AL, —3H 8 ANER, —ANKREE, W B IRAR, Rk
3+3 PHT ASALERI T 24, AR, BECNEER
A, RIS AN AR, P, R AR A, 75 R B R
A5 2R E 2

5. B
A

6. —LETFTRCME [
Pesk At A1)

IR RA T, AR T A NCE A TEE. S RGE KR — 0 T~~~
#hTE: AL M)

2.6 G¥E@) ASIC Eif

A R AR IS B R HE I b A e~

22 52— RMNIFARZ TIXAWEE . JERIEE 5 R A 3T iR ff AR [ bl Sk T BE 18] SOk R T8 R1%E
RIS,

25 5 H [ 10: 00 2 12: 00 fEKFOREIXE. U AR, arsihs BIRAESE — N 2IESM CT/EAN
NIRRT T ).

BRI — o2 TR LN, BEA—FAGTHE B Z R 2 . 35w 2 S IRAET G NI, 3&
BERAL S ASIC, TR —FEfR— ek, F —NJ 42 Physical——ASIC 1.

AR ER WA —FE, Bifg ASIC HIA B R B SCIES:, RN B R /RS, KR FRIARIR
(1. FIFLIONEE &0, BARBHEZ RN . HSuX b A 2R — R R 21

LR TR, AMPBIE T —F, &S, 1w AR B8, i HALT- 45 2 STk
ORI E o A R R Bl R Y, #RAS Sl A AT ~~

1. g, FEE:

synthesize roundl synthesize round2 XxX(&= 1)
NV_ABC_RAM_128*64 5000 (K HiE%R) 3000 K HE%Y) -26%
NV_ABC_logic 3000 K HE%Y) 2000 K HE%L) -17%
AR RN B E, BT RS E: FE-— RTL module iff . A #EM, 42 k4E ERRL:

HER
Y AT RE SR . — RIANE
2. —MRALE SR, B OEER.

3¢ EAMHCET, AT DA Q
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if(a==1'bz) begin
$display("display1");
end esle begin
$display("display2");
end

if(b===1'bz) begin
$display("display3");

end esle begin
$display("display4");

end

Hrh a=b=1bx

e L 7T PR B L 5 2R

HOMBISH T .

4. ZLRH Perl/Tcl/C 5el—Bt4ife. K

Yosalary=(

Mary =>1000

Tom=>1200

Jack=>1100

Jane=>1200

Steve=>1000

)
R 52 Jane Tom Jack Mary Steve )%

eI
FD

Bl TH MmN, T8 S e A i 5 — A7 BER ASCIH R/

PN O 2 (84 2Bt il 22, 85 U A 2R timing requirement. SUBLIXFE.

5 Y
Kl Hil
w_data
addr
r data
ctrl
req
_______________ N
ack
PR
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Hrbreq. ack ZHLK (bit), HARKESLEZL bit (1.

6. %7 —Btc iARAS, i1k A RTL code. F H.fi& i Hrb f)— Bt critical path, $&/5 fix it.
¢ FREBIRK, e AMET . (ASIC-only)

7. BANEA TR DFT-only £1 PD_ASIC-only ) H .

AR IR . X A TR B R — IR ZER T, %ﬁi@%%$@4§ s Al T
X1, WB—F: ASIC J& 120 708h, HAAIZ 90 740 H 142 60 7%k .
MRKIFIE !

2.7 VLSI physical design &£

SR EFLERTRIRER, SRR, HLRIXPRMAR TN — R R MEA, FRURTEHE T — 5,
B R T — i, EUORE AR, SRR T —
SR UL, B T,

LSRN TR, IRECAS A T, AR, SRR R RS, BRENER . A
Y=abe, i 2 2 MG AITSEI? 2 B ... BT
23K easy, —HEALAIBI R, SHRIAR, EIUEFRM, SOBLREIR,
SAHG RTINS oo SERTHORE, — LA FF e, 5 YRR M N, AR AT S L.
T LA i MR BT S 2 5, F052 Faens M AR5 ... AHER slack, setup hold time Fi- I+
KRT.

4.prime time PEIHSCAE, HLZ( O o © YWY HE|BERAHIE primetime &N oo 000 I RBUAR 8 PN 25 BE T
BT, FEARHRREL

SACATE AT, G REE, 5 3 MESEE B, i/RmE el ML, 35 H PR Ik &
PR
6. 2% VDD {HIFHEE, 1E/RD AR %2 /D V 1 VDD, 1% 3 M2 CPU,SOC,CATCH, A
N
717141 leakage current fit FC R T, BUFERT process ELER T E, EAZE 1~ CMOS (3 T KRR 7K (R
S EXBEHE L 0 00s AEHLEIXA)
8.1 1% /& RC 1R, A EL AT LEHIE. ... PLATIF G, BT

9 AN extra, B3, KBRS 10%10 ZKMMET, A 10 4, AERMIEH 5 A RGER| A 5 A
ARVFREA X, H—EME, AR R T

N VY AREEIE IS REE M o o 0

KWRIX A%, 120 708, BIFETEAES . WX T A tol perl i F MIEFLIR B AR, BRAE T ..o
BURF i, Wi Ndh, ZRARMAN 2. JA 1 ORISR ..
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2.8 LiBRFEEAENZ

FOERER Sk, T EIERAIRR] T 10 408, FALIK) notebool engineer (<4,
REET, B LR 150~200 FfEiidH O, JEH 9 &AM,
BRI risk 154 R Y5
JE L I LR HR S mosfet FHISEH , 518 BZE 5k ] M Mosfet #il N Mosfet =28l Y=A+B Zhfg A fl B _NHiN, Y
v, A AF N, BEERILT
IBAG 18 5K [0 % simple-end signal A1 differencial signal X 51|, XANE5E &AM S, B,
BJa— RS ST GBI R MTES risky Q{8 57 .
AN REA W, mBERRIET, DirsiEk

2.9 INVIDIA Zid advance product software engineer

F AR BRI R A TARIPERAL, TAEMAE R, TARMERAERA, AR, ERIEZIUEZEH—T,
ERVEUR AT, TIEAE, 90 k. SRSk EEA, KRG A W AE -

FH 7115 365 KA %2 /DA

i=3; (++i) + (++i) + (+40) =7

B AR B R R E

B — YRR R ey 180 S

SEML—AN PR, RN RS SEI AN PN E IO N, 55 10 IR OR, )RR 16 3.
0x33+0x88 = 0x121;

6. S REL o, IR R T NAFETEEC, RS RS A TR B B Y A

7. B AN ERBCSEE A BN, B e RN OB A R s 2 . i RndBytes (128,3), FR7”
A EAYNT 128 WIBENLEL, X =AM 128, PRAERENLET R DA g .

W, .. $EhsEE. Sz,

2.10 Xi#E rf £k

W AT [F) 7 2 RN B SR IR R 2 S 1
RO H N

o > w DR

AL rf engineer, JEA L H AR IR ZRIN, FEAHAZ

1 Aft4 ideal vertical antenna ANAE$25Z ideal horizontal antenna & 5 1S 5

fEHE T —HERIRAS I

2 Rt 4 EdE AR R 40 R B PUAR 2 50 B3 750hm.

ANHIE R4 LI R

3 500hm f&4iZk i\ 73ohm FIE AT A0S T — N RG24~ .
BHSEEANE . AR BT,

4 dBi #1 dBd Zft4, fHak®m, RO REELE LW, VSWR MG REKCR, return loss F1IT RECC R .
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2. PTH hole

3. Mosfet

4. bypass decoupling buck

5. i Butterworth JEJ %%

6. IBIS modle(ic ANif %)

7. Transistor Mosfet
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3.2 MHFL-LIEER
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3.9 Physical Design Hi®
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3.12 {RThFESTHTSE SR

ASCE R TR JmAE BBS, RARE: 201547 H 2 H
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A B PR RSN, bl LVT,HVT, &4 setup time, hold time FZE7H, XA DL, o 7 —SgE
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BERmY, WHREL, KFEBMEEIE, X 7RTH K, H-NHREERRIEGHIAZE VIA, il EiK
HZA, iiAE, 7K, bR E nvidia A2/, 2D 8k, kA EHFIE, B - ANEHAE —BESLRK
SREASEL MS, IBM B T %2, £A8M%, fit 2 8-9K e,

3.19 3{FHi1X Graphics Architect E£&

SN IR, #IE T, X BEZEE L BEER, b7 SREmR, it videmiAmiEo. 5 1 8:30
TRMA, 21 BEIEE, 10:06 1) T756 3| EilFrgub A 11:30, ik 1 SEFIANR 5 2 SLA5T, FER
EHHPPZ B EE R SR, AEta 1. BABEEHMWETFSE “WrRMERE 7, 40, nVidia SiEmR%E—EE
. JBNTKILENZ T RARTE (KFC), ZFBE 1:40 4.

Ji 5 2:30 PITHAAAEIR £ 2:45 ity LT, SEa—FEMRRE: PCARNE S e, TE A2 EAN W,
O IS, R 2 8, AR —AAR BT, ERRE . SHMLE, RIFFEMSE, HREES,
EE—A gg HHEAHS, FITHER T, B oAk sudibh pardon? 7. KHEJLBHIRETRRGR T, %A 135
PRI R, A o)A SRS 2 R e . P I 4 R R 4:10 Aitq .

T A E R R E

1-1: FAS Unit, A —A FIFO, ZESRURETTHZA FIFO, &AM o E WIHE4T — A, BB — N,
R H B — MR . Unit SEANE 28 AT DL FIFO #3847 2025, Unitl 3k Unit2 H .

1-2: ZALE = £ (X0, 0, 20),(x1, y1, 21),(X2, y2, 22). —ANFIH G FE, ax+by+cz+d =0, Ha[ W = sS4 R = £
2 G A P

-1 A —NARINE, Bt RS, ERRIEIX A B R B S Ra 03 457 . BEEIT, BdEgs
B, BUREEABZ M.

2-20 —AERIGER, — A AiiE g, b ERK VAR, 1<2r, r ONSEREAR, R T AT LUK SE SR A
o, RUE— A RUF, ATLATEE AT ?

RESC A 1) i 1] 357 8 2 ) PR A B2 A0 A AR B R e B8 A PR S RSB O R A R 2R P AN
IREALEPE.

FLIXLE T, S EEREKILHEE (10 08 A4, Waknm P LR u £ 2 5:30, &KL T755 6:06 1) 7:36
P, FREEM K149, HAR 5:45 KZE, (HiE 825 4 FIZEyL, KiRT. # 7T ERDL 9104 T .

3.20 EBHIXKIEELZH

PAE 5 SCETRN 1
RV ESR S B AR ROR = 7

NVIDIA (2R S B 2 i i IS8 5k 1

NVIDIA g% F10», PHYSICAL DESIGN ENGINEER ix/MERf7
AT

AR B BRI, 5 N TE

E—dsr 2910 B FEICIZEIE), A 30 208 (RRASSRAS J2 A0
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1B ¢ ARAY, S as R
2.net ZENF )%, HLfn 1000um g 50ps,  2000um ZEIR &%/, 10 A4 1000um 5% &%/, o)

Ik BUFFER X &%2/b?
3.RC WHEIR @, #5iH R, C HMEMLRSNHE, K RC HERILERT, PIZE RC HLEK 1) LE Y
4.1H CMOS % [A] #5251 b AN 43 [X 35k 01 N+ N-,Metal, Channel, Nwell, substrate,po

ly-silicon etc

5.1 53E [ THES AT layout, #

6.791> D filt A A Ml — 2% buffer 41 [RI 2 FLER 45 45 I PR 8ciE Eu an- buffer SER,

thold, ZH& B4R 4ENT, W4h SKEW. HELER, DURFIBEINRMCR, FFEWEMEMSE

(setup,hold)
7, PINETHEG vddEEE g, dMTNE g, TE sEM, BB s MTNE d MEER T vout,

3R vout
8.3 M A HEL, 2y HEETTH — NMAIRJEH — N A8 P BTN B oK b, A a) i e )

#r P EN N ERRACH, (3B iR IR A
9. HLEIFER, At CHE, — MBS ISR, HRARE EHE.

Iy, 20 bk
PESCAEIL (200 ), AR MIIH Hh 2z 3] RIRE EHE R WA A A 5] HE?

TR

R WS, BB—5 L/EE, 200 5540 45 205, hiiscisge.

R — FoRJE AN, T R, Tk, UH, DMEELT.

SR MARIETH s R B KR SR 4, B AR 2

PR JE ) T RN 8

B9k, 17 7 A 5% floorplan 1 partitioning, timing closure, low-power

design Z MR, SR JE iR T IR—ANE 1,

55 J5 A A A 1] B [l 4t

B PR REMEIIOR, W TR, B, SES) A

SRIGHENIERR, 7] 7 34 5% wire-load model, manhattan routing, STA Z3#7, PT B

R I

& T AR U RER @, SRS B IEiE, A T IR AT, LA NVIDIA
FR) SRR

e R A 4 n) L A4

PS 12 nvidia A & 152 FANS™
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3.21 RFZEEHRES

REEFLIIER] T nvidia FTIBAELE, ORISR B SO A T, ARERREE Bl —BEAR M, &
DY R, SRR s R BRI o

LB o — i BRI R R 2 B DO AT, MBS LR K, (HIXNfE— 2 2 take easy. #
A Fh “BLAEARE AT, BAEASL” R S ESL, SOR EEAL, AT A Ak, R, AR G e
OB T IR ES B A2, PUNEAERAE X LA A FIE, MRARAICEA TSR, Jr ARAA KK,
KAFAIER, (EREAE nvidia, YRR T TE LI RE AR IS 1, S5 3R 5 AR a7 B PR e RS [l 25 PR AN e B

29K RE SR AR G5 g, ARAEAZABROR, SR FHT AR S = B A
fie, AERFERKAES, AL mRE AL N B RN ARAE, IO A0 B A T g ) — 2k
TOH LI, Ur 2 Tui ) — RS B O A E R E, FEE O T T8H T BfE, BEREEW 7isin
A . SR T IHEIAER HR G2, AN, RRREME S T iFGb m 86, REfibic
ISR BRI, ABIRE) T — s, RSB TENORARE, ERARAEER G, AN EH K ER
IR PSR A AT, MR AR EAEEAE — DRSS, Xt 2 7, T — !

BUEL RS I (TR A R DU — T, 2B Bl B SR e 8, R BERATREIE SR M ol H 25 Job, 2
A LA B IS, S IR SRS, (BRI A BA T R IUR 2 HREE AN T, JCHOR SR ST
R BRI R AR Ak, PR EEHKER, £E Dbl 0REE —F, RAMK. R
RN T, BABRME L NEE T JA 7T ERIR, BRAS AL,

4R E T Jr - BN R AN EFE 7, PUOVRTT AL B R R ENE R i i s s, Wk
MHRERF R AL, (HRRERIE T EA T3l E 1 (SR TFRA HR IR ATt ] se4a Uk
FRAIAL, MAEMRAE R, AT RR g — 3 2 E Sl H R ITH .

TINAR A%, FRESR ARG, BRMARK, T HA s A RN — k2,
RE R HHiE

3.22 FAHIRRB KRR

A S R T, DALMY, €1, SCERE, RRRES SSemitmsre, HiE,
HEMERBRAT, RRARIZAE T .

nvidia A2 5K e, AERTHR THEL AT AL AT B ) AR BSZ B A FITE R . FRAMERIE, ] 2
fAE . FRHER nvidia EEERIERAZ, graphics architect, #f 16 3 E LI A, RN &5 — SR N R .

Hiff e

BTN A—BHEREUEMEE, JaR—HeEFRaHMT0 nvidia 7ERF KA AN EFS, XA BRE—E5F
BEK. BUFSHRARA, Kbt LIRS nvdia BT, SERKIREE ERE—ME ST %. nvidia A
KIi, BB A—AE, BEEREEANE. S0 a 2 mEr, CS KSUAZ . 1R E, & HiE
graphics #8171 9E K. T AN AR, 45 2 —F nvidiaT fiil, L1 EP35 nvidia 4Bk i3 TR0, & T F R made intaiwan,
AR A CAR) T il fa A B e ) 20k sy 7k, ARECIREE N 2RI, e flix —[mlne, & i 3Rkie A sniE
nvidia A I1X 4 i FWe »
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£l

B R SUERRFK U AE T BRI, 2, TRIEAER, BK nvidia KT H SR 7. A
AR FORN, A HANEM T T . EREE, SRR A0, 8Osy thEEBARIIH &, E
RN SEAL, KAt 7 7. @i 7 U S, AICHRATENR R, Sak&ik Kt . WILFRE ] i graphics
IR BEEF T NBEELK, TRMA T R K —%:

AN IR BT ) S AK T B R SR DL 3 R 1R 3 3 W W MR T - 2 SR TR R S8 E 5 55 i
PeeeereJeer o MW T BFFHENOEFERDL, W, UKW, WA SRE I EAG, BiseERE N R EAl
HIRA, IR ER HR 2. EARIKEFAEATIE, A T LR, X -, REFEBAS )R
FUHGRER, L2 R, A ESR RS PR R A A T i, T RERIR S, 1, B IR

AN o

ANE R ERA 2RI R E A —FF, RHHEIZ graphics MERLL, #H ARDA T B EE gL, —3t
KB /GBS H IR

UE AR HIWNZ S R EES A RE, XA BRI A

SRS, GIREA = AT, WA E — AN AR CRAE AN T R BB — K

SRR 25 Sl o 308 5 28 A = R T A S TS R e 2 T

HITE =T = AT B, SEMH S anfal o1 5 =M T 3L S m it

STL — & R M R ?

HAREL KN 32 F RN AR

AR DR, AR L — DX LB &4 — AN

REREFIMAIX 42 T, I R EICBEARKERE, &SI ERE .

FUH AR A, (HEEE M, JEHRERAE, ISR BRI, i AR — & e, BEmE
XFE, AR ARIEERE AT, RIEFE NI I ANFEAR BEARE &, RIMEE TEGER TLnE, &
THEMEADANEE 2, ®EEEM COABD, NHETE, iR .

THI

B ROLRM LA T, HR BRI it R A 5%, S WUBL 102 KM, it e iEiE A o
SR, fEb B RS E) T KN, binggo!

MR WE, 3% —MELHIEZMAR LA GG (RE 2, JERILEP RIUE msnspace, X 7K
AINTD e BB R PR E 5K GPU VEYRFE . AT Ak, X IRk A e S . AT, Al
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AR T H AP — MEEZRIT, S, B FHK nvidia XHEMMEREALR, X067 GG Bt Hm et m,
SFAEAR FR R TR AME S R

SR T R H P ARE AW AU A = ARSI A . RS T, XIS REER TR, A5
ERAE R R IR — . MALFESR AR, hRAEEA XA REFLIN—FH ML XA A
AR TR AIEEARARANEITR, FIEREMIR TP —DHEE A, HS#EITEIL
IR EY R — N, BRERRAFSHNE. RasHED TAR, MUITEES, IANRBBERKE
B AN, (AR Ay, REXNIH T FRAJEE, E8200 T N A verygood, X2 KEFE T3} &
W, 26 —4MRISOZUIEAE KR, GG EREKME T, KE—, 5 LT JIINREER KRS,
R BRI GIEE T ZEE RS —A 5 e IR T — RIS LA 98], RILT —/MER BRI
BH—/MA, talented, MAMA . nvidia 5 FREHH B talented f 5 T, MEE - MEEREE R AT REBEACD
AR, BT T BB EFSMEN. Z2FFEIRI, RUEMERALT, SREUT AR IR IR 2 1)1
IMRFAEGW], FATEATRAL RGP NG T HR. AWFE R, BIFTERRE, MRS, fEFRILE]
BIEETTREAES, UK G W,

ZRFFEFERIGHE TR VNE R, A7 IR AR L, A ARE A GG EXILER
HEER L, SEEFFARPIZ B IERFIHRL R — MY, RikR0 BB 2REW. MAiHX—RRRK
(3 7 32 I FRABAS DAL 58 = R EO o BE N AE I el R T FRABCSIRIEL UG T — 8, HSuR AR . 2455
AR o PR ER B VAR 73X AR H 1) R R DR IE IR A L, X 1k 3RAE 1 nvidlian (1 TR T (1 58 2 T Ao ) = s gt 2
1M BRI . ZBFFRX R AFRBAR, S5 A /D 1] fE S i 10125 17 o

nvidia 7EIARIPUE RS [ B B, eikdRee [ 7RI RS L FRrA Ay, iR W Lz
SABAT W R ol IXEEHRFE TRRIRE 7. Aid, nvidia W2 TR E O, BRI KB4 E
RS

BT 12 Ay, KAREAD NEER|T offer, R KHAHCGZEIEK, BRI, AHRIAE W, BRA R E
MANNEEN, ANEEIEIF AL TRV A CE9 5 B IRVEE LR R B AL H CRIZEEK T,
HE R H Cla — RN AL, HSEAR AR, (HAZKIEY T U2 A telented R

AR SRR AR, Sk— R _E NI BITRYIFE Shiss g 5C > O s, 25 R E] 1 nvidia (L. A
PR T VA, VLIRAEMATR shortlist B, #ERIRICRIR offer. XRIMG, FHAMILKEZ RP AW, £
B R HAKFTREN offer JLTFRIB 4 T3, J5K nvidia Fi#EH HR BIRfAZS T 3k B offer, ifif HALT- XS 3%
SR FE offer HEOGER, WHTEIRTT LUE 1 BERAMATA R, FAREPET nvidia 1, X2 — KW MEIBE
ARG A FW, T2 SNk AT RE 7 N &R . HER B3N ERTEEL % R mATE%a —
NIRRT offer. A — M ZIKHIRSE, N EEH S NEWHIEE, BAJLD offer 7£T, WALPERAURZE
HERTE T B

2R, BIPAERN nvidia 2 TR EAR, A EIXF AT REWMORELT . ATREFR A AIE AR nvidia 1B, Ek
FABATFR AR Y T AR, AN REIRAEE EE, REIME RSB 4, HREERE RS,
X A% nvidia FI1E K.
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3.23 FEAFIERIIKIRZLER

nVidia

KR —F BT A5, AT AR 2 S dF i, gpu ZERUEEL cpu it &, 78 4 NIE A LRl —
KTl BONABATCART H-E A K R I, X AR R AR, ik 7 — AN+, #HERAE work RRIF
KoK, TR B ) B R0 TeE A R BE T N, kB2 T, DR THEIMATA A EHS M RE ERA KK
ERIXFE AT T HSAATRBE AR, th GE, R MEE ., RIS R 48 s A il 2
B AL TR, B T L. REEFEFS. REBXE—FKIEEREMAR, HIFEHKKAE,
RUAMATHRINIR D, HE LRI BEANLEL, GEER] offer FIRERZHE/NTT. HEZRES I — FNERB AR, mHAMm
114E L5244 gpu, icdesign [, FERYIEA (MR 2wk (), FRABAERE— system design engineer [UERA. fE2E
R, WEIHRE 2 T .

E AT

EY R ZREITEEA RN, BIERMA BB —ml, BEI—RmEs, B A A RHE
Ak, HE-HERN T 8L, TR WP BRI RAD I, e,

11.2 55 E, EH 2 MEL, NEZTLW, ER2MBALRNIEANREL, RRRFHSALTFEEE T . & H4
P, A —FRARE, ARZERALN. 27 —ERTEmMAmRN R H . A7 108 H IR 3ERN,
JARFR AR R i 2 1, Al HAE 1Rk, #ER R IR, DU IR R 1 8 2 [R R ) H AN EE
FRTE. BRI sE il 7 s s H AR #ER LR, &4, BRESHE, BT T —id. AR 12 fF,
PArIE 7 mER, T 5 e TR — B, OB R B =Ia R DK, ESRiam It AL .
HEglm B IEE 17— T4, TMEFEBARRNEEET 7 i HRERMRIT LR, PR AR H
CEREREY 1. ik 40 & 240 1L KFARHESS BT, A2 RATETR AR nice, tHARA Ui, H%
HRE KA, TR RATER SN 7 — N RA Ak, SIRATIRK A S Y, EHRE BME H)%
HERBAAT I B A~ BR R IE AT AR TR T, SERFESC A AAH, iR T —F, BERERAIU T
ok, PO SR XLF 2 T o SRIRESEO IR, A% NV? Jili NV 2 547 [ Graphics flE R4
"l SEAMER, FEX B TARIRA challenge, X HL 7 THIRIBOGERAESE . FEARII—PIA) Z R HEN T BORIATS .

FARA R ERMEE R E. —FHZ FEE 7T, BEEBEHME T, ESMKTR 3db A% T & E b
HOBHT . TREEREBRUHESHE T, ! ZFENEST LC B EAHE, XE—HETEMNEH, &
W R AR T — R, U0 Laplace Bk fift. S8J5 MIFRIET 8086 THHEANMAR T2 b, XEBRARRE —F
HOREE, ARENT, HRZATHEE T BN R A, ArUEIRBEUL B AR5 AT A FR I 8]
INTF, MIEMOSAT2TE, RUARMNAL, BR1HKHIE £ — M. S5 51 5 8086 XA, —fE] KMFE
Bl BBEHR. TR TSR AR, Wi T LA, 2 Ja MBS &, 2 —Hui AUk, &
ULEETE S sl B e ot TP s i AR, TP, DR — M 2R A E R TR KA. 3
FP A1, A RIA Black MagicC Ryl 1h), TV « T2 Ah il , 7EIX A5 55 — 75 25 DU 591 Ground Bounce
MESI BV — R, AT B RNIGED, R T 8. &5 3N 7TR—ATE KRR, &R REt4 1.

B, BT —TFRTAR TR G R R T, BOX R EFEEAFRIR . R8N AT
N#EA5r 1) nice, AWHERGSA, S1SREIZ S 2458, AR FE L RME, mHRAE K. RIS
St M4, FIRERN NE, RESERIFN. 258, TR BIFRAIEX, G2 a5 il
BEAR FAMRRNIEX, FTHEKR.

FL T T X
R Ja e TR, BT REAMIESE, ik, B bs h NS —R, B CLE 7T 2ty
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WY o ARJETE 13 S b, HFRIELEAN el A& i D B i, USC3 7 NV R T kR e AR R, R o 55 ) g A
A, BEREE T IEART . 2GR —UIHAE T, RAEMESIXIKBE. £ EARERERE
B, BRR BT —/MEHmEE NV 1), THRE T HARETSE, oD, FFiadEs hri 7. R EMfES T2 H
MNFITHE, AMEE R, —&F&FMEREAREH A AR, M HEYE TADIFRIERE, s
AEHERE— M. HAZ, RE TIRZXHBEST IR, HEEEARENES, KBS, AR EAA
S RIOFHL, mRdTRmE & B (REVEH A BE S EE) SR 1A miEH G 7 R, Bk &gl
GG wave T .

B, hrin) TIREME, FiF, DAEANEEZER. BT KA K, BEERY. fEmEriEs,
fiiFERIN T 20 43, WA[AA,

SRIGFRLE R M LIE T, WA REDR IR KB ERE NI ENFH, A= E T8 R .
TREBT —4. Would you pls. ... hr FRBEANGE IR, FAGEF T o Wi R 7ED H 4RI BF 2 78
XFA A NS 8 H R REEEERREIE T . SN ERA TR, RS IER, —UNB—LER A
B SR )E MR PR RFEAIHT 2 — BB T &, MBREAR FRNIE. &7 —2, hrifk 7TANE-,
—ANEE ] T b, BESCRKIREWTEE, AR T . TE/NO I T 4], pardon? MEMSNY, hrmm T, #efEl T
OOk K. 25 M IRIEFI 22 2], anfa g e H SRR, a5 AL . R 1) ZRRE S 1 e 3 R R W
W, KMERZET . e — RN, WRIRFIRIERE WSS L, Badr? EZE: SHC, HESLR
BRI TP o XA RRIRAR VA B0 . bt B A5 A VA I VK FRL T EROR 1) R 100% 30 HE % F), (B R IE A IR T
k. M5E, hr BEUL: URRIAH, SREFIXE, FEE.” TEEM, RIsWurskaET.

BRI L, BRI T hrmm FIHE, FRER] TN offer. BRI, RIOSIH, BFFTAE BT
N FRARIRZ RS T -

3.24 EFHIXEEBATIELEME

Zl:

AR N1 M 73 /A E 5 U1 et (5 S
FHsr 2108 CRICIZEM), A 30 73 (RASRA S 4RO
15 o AU, S 4gh

2.net ZEM )8, ELfn 1000um Jy 50ps,  2000um ZEIR %/, 10 4N 1000um iR £/, i)
fn_F BUFFER X &% /b2

3.RC WIEIR [, 25t R, CHIMEAMIBBIH, K RC HIESHISERS, FZR RC HLHE HLE R

4.1H CMOS x [r] #s 25t b AN 43 X 35k 1 N+ N-,Metal, Channel, Nwell, substrate,po
ly-silicon etc

5.1 5AE [ TH A layout, A
6.1~ D fiiki & #% F— 2 buffer 21 Bl 725 FLER 25 N2 T P Eis L buffer 28RS, tsetup

thold, ZH&ZHRICERT, B 8h SKEW. BSZERS, DUSFIRSPAER 1) 0C R, 75250 2 M %1
(setup,hold)
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7, INETFHE, vdd#E L% g, dMTTE g, & s, L& sMTE dMHIEERL vout,
3R vout

8.3 M EARGS ER I, 4 H e AT T — AR S T — S Sk 2% P AT N SR EE, 1 v ) 14 S )
@ PN R TEACEL, (A3 3 HER SR /)

9. HLEIFER, At CHE, — MBS I —DHOE, HRARE LHE.

ARy, 20 o d
PESAEIL (200 70, AR MIIH H 2 3] RIRE EOE & AT A A 2 EE?

(17
R AP, S5 L/PRF, T80 5 4 45 08, ThoisciBie,

i — FoRJE A, T R, Tk, UH, DMEELT.

SR G NIRRT H HPaE B i K IR MR 4, B AR ?

AR JE T R 8

FEEF 9Kk, 17 7 A 3% floorplan i1 partitioning, timing closure, low-power
design 2 &1 il L,

SRJE X T R — AN T,

55 M FRA 4 0] U A

B PR REMEIIR, W TR, B, SISO

SRIGHENIERR, 7] 7 34 5% wire-load model, manhattan routing, STA Z3#7, PT B
I i

G ) T PSR- LART AR IE BH

SRE MR TETE, ) T IRADGEZLE, LI NVIDIA B

55 A FRA A4 1] B [l 4t

3.25 FEEHix EiEmidic

T IAEAE BigEs 2], s HIE Bl 75w,

AT B2 RARIE, TREAEN NV RASRIE 2, 20 7. B dER AR, T ZH0E 22K bbs,
IRZ NEREER| @A 1, TMIRWAETEA W B3 7, BARMHE S . IR E &2 5 n D, it
17 system design % 1 .

NV BEH2mAER, mHaEALRS, 256, KALMNEEASE T .

IR T, OB AR, 3R T AFEEIE copy ki GEEBRY, FHRIME L 2 &2, #ERERhA-
12 &
B E7 HAZWEEVE, —&, B NV RERMEXER, 3RASF 9. 30 ERXRMHEHRK, KEN
6], fifl2mR=mRNER. B, (ERHIT B AR R s e . B RA 2 /i e E], (H2 8
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EbaE e @A, AR, SRR B L 6: 00, BHAIEREHEKKENIR 7: 00 &) N ERFE
TZmER, faint.

BB IIAEN LA T AR R T R AR AR, BRI S R TR, (ER R T AR R AR R, T
H RS AR A SR AR . BT AR TCE T ARSI, MA R T RKER,

—HENMAEMFEZER, A 200 NEf, BREHESEM. B2 28, i H 2 /i 222 K
LHRRMEREH, £ LEREER— ML, BR NV EFEIIX—HT . BRNEABOCE HRHE
AR REE]L desktop platform (25, X86 CPU [MH4E, MUEMMUREEL Lk, K&K, — N8N CiE
ST, A —SmEE ST ENR, X7 — A 1A, Bz n, bk T,
BNV BESEEHAEAN, ZilH T ZEIER excellent 417

Z5E T, WMES, kWG, MokEHBED 5 AN, FIZ5E, 8L S J LB EESE, K
METE 2 i hchh, R LHEGERS, ABATFT Madid R, mIRETR, By, MU T o AR TR

AT FRASN R TAATA R, KILRA U ACRENR, i B AN IRA AT @ T 3 AL 5
AP =AERRZE RN, RARERAN.

&7 30 A, it RIS TR E I, W SR S R T IR R R, e BERAE, HYEE,
LIz, BARKIHE Lk T, FRLRLE LI intel 523, IEFEX YL BRI TE, RE45H
P A T ITE , RECAE AR, BERR 2 AME ITHNRAR & 4 50, AR R 5 R AR AR SCIn .
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MRS S T A, ST RS A e B 5, I E 5 R IR IR >R ) . 35 i
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MEERH S AL, KIS 7 T 8 s T U B, ST H LT ERfa g |1k, L2802 Sk Ry« NI AlE 21 L3 graphics
I EmZF T NAEER R, TRRA T FHIM—%5:
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