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Emulator 

9 Etn.1Jlaror mos.tty f&atu:re compl'e1e and foe.us is 0n debuGft~sl 

o SQJsP,sx 
ii Closng out last r!M' rr; matches. bel.YIB.en H!.h'IEMU ID MACC and inte~J)Olatoc 
11 SQRT ~bl being idd d in e~r11:1ion ,M t-lW 
o, F111Q11g a'!pi\a 'IBfi.l in SX 

• TPITC 
ii Beti~ m velida1ion oHe-ature,s due to tran&fs of r8&0uroe to HW RTL &b.Jg (ow 

team h.tting btlg,:, before 11w teaml 
11 Oebuij!111g OXT,1VS hang, ~c mappin~ LOD'CQrrectoo. mik. format& 
11 U,pdate<t lo new LOO tNS$ sdleme Cehange di te:i11ure i:tin!n~ut1) 
o, TC neod& new dogamma DXT and DXN 

o RB/RC 
o, 0.UbuijijH'lg deJ;t,h eiepcirt 
11 Oet>l.lggiDg ?PA.$$ C<lC.Jl"fter (flfOpo!ledl sdd11lon or e-111mt for wr,'IJr:ig eoun~ 
o, F1iW19 degamma and mi:.c.. i;,roosiQfl i:5$U85 

o MC/MH 
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111 Debug!)~ HOP ape11ur4 mapjjng 
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HW Ver,ification (directed t1ests)1 

Block 

MCIMH 

RB/RC 

SP 

SQ 

sx 

wrrc 
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Planned 

2433 

4000 

1505 

150 

45 

5500 

%Written %Running 

98% 100% 

78% 78% 

100% 100% 

9'7% 97% 

95% 95% 

85% 14% 

 

%Passing 

99% 

97% 

95% 

24% 

71% 

36% 
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Ran,d'om Vallidation 

Block 

MCIMH 

RBJRC (AB) 

SP (i nterp/MACC) 
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Running 

11694-

404 

1250 

%Passing 

32% 

75% 

7'3% 
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June 14, 2017 

ATI TECHNOLOGIES INC. 

R480110 
January 15. 2003 

COKFltlEN'fW. 

 

1 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 

Page 5 of 150



R400 UO Staff 

■ 1 Manager 1(Sam Hl}1 

• 3 ATI Engineers (linC, J1ernn1H, Johnl) 

• 1 Contractor Engineer ( JoeN) 
■ 2 ATI layout design.ers (KarenW, KathieC:) 
• 2 Contractor lary,out desi1gners (ChnisV, JerryB) 

June 14, 2017 
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R400 110 Actiivities 

■ Memory 110 and cl1ock design1 (Linc and Joe1N.) 
• Mernory near pad logic (Jenn:H) 

• Pad rin1g ordering/planniiing 
• Spreadsheet - G regS of Marlborough 
• Ring1 issues - SamH 

■ Library generation ( Jloh n L) 

• Top Leve1I ring issues (SamH) 

J 

June 14, 2017 
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June 14, 2017 

Memory 110 1& Clock 

,,, LiniC,- memory lfQ, cell; JoeN- memo:ry c!ock. 
,,, The, idea is s har,e over 90% of the sub circuits in both ceUs. 
• Scbeduled for first pass des,ign complete-1191 most likely to 

be first pass design complete on 1 N 7 for memory 110. 
• Memory clock a week llat,er - 1124 
• lay,out for the output 1~river section has started and 

schedu'l!ed for complet1on on 2115 
• l'nitial l.ibrary files (.LEF, TLF1 LIB, DB, and verHog) wiU be 

delivered by 1 /17. -
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June 14, 2017 

Memory Near Pad Logic 

■ RTL-to-schem1atic im[Pllem:entation (Jenn!H_) 
• ADDR, DAT A, and IDQSM are done, first pass 
• DQSS a1111,d HC UK are curr,enUy in progress 

• Schedule for com p:letion on 2/1 

• Initial library files 1(LEF'J TtF, LIB, and DB) wiH be 
deHver ,on '1,/17. 

• Layo,ut to s,tart o,n 2'/1 and complete on 3/1 
• On go,i ng memo-ry system ti ming1 - complete on1 3J15 

 

5 
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June 14, 2017 

Delay Line and misc 
layout 

,,, Firrst Ipass desig111 iis, done (JoeN} 
,,, Ch ris,V started on layout - ,oomplet·e on 2/1 
• M'iscella n eous 1layout 

• JmyB start,ed on 1114 
• PVREF 
• Comers 
• Spacers 
• Breaks, 
• Complete ,on 311 
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Deliverables 

• 1117 
• LEF. TLF, LIB, IDB and verfltog for the NPls and memory ~m and clock 

• Fin,al LEIF! TlF, UBI DB and verilog on 3/1 

• Ring DRC~lVS clean and gds delivery ,on14115 

June 14, 2017 
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June 14, 2017 

Pull in possibilities 

■ Current schedule allows for a month of DIRCJLVS 
• ·we leanned a lot fro,m RV350 and s,ince we ,are 

utilizi,ng a lot of its ceilllsJ ILVS may take leS'S time,. 

• OpHmisUc-final clean DIRCJLVS ring by 4/1 . 
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Mla,rlbo1ro Hardwar,e D,esign 
8,1,ocik Status, 
• SQ 

- Closure rate of SQ debug was inot match ng planned sdhedute 
• o.tam:lo h11& resourcai;. avaJlable 
• Odatldo r ~fflP-1.lP ,it1rted. O'M!Ot\ or lot,e.r nf.ified 

- Regular meetings started 1 toe/03 w/ Orlando to coo~dfnate 
responsl bl lilies 

• SP 
- Last few t>ugs a~ being worked 

• lraru11g ixecision out 
• Upd~od SQRTtn e111ul~(Qc Monda'.,', In MW T1,11:$d'8!f 

- TP formatter venficalilon wilhin SP (.Vrshal) 
- Plan is to freeze S~ with NetJist 4.0 release f2114f03) 

. sx 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Moving export anocate counter to SQ to S{)lve perf orrnance issue 
- Debug remainder of export fealures {dependent on SQ debug) 

• FOG, ~-p;)H. j;ll~c, t i I, ;{ll~;ft I t, cylindn¢ I WJ(!i), tc 
• Add IE!SOllfOO to speed deoog ol SX 4T60) 
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Mla,rlbo1ro Hardwar,e D,esign 
8,1,ocik Status, 

• TP /TC 
- TP verification debl.tg Is currenlfy a bottleneck 

• Moving r S(;\jr~ (&I D ) rr-om TC to TP for debug 
• !Moving verit.c811oo ,esooi-ce fKe,,.n 019.on ) lo TC d'esiiJI 
• U8i11g ~nthie contractor (Steve ~n1) tor TC ttock ss;il1t 

- Mark FOY.lier has been add:ed to drive TPfTC debug 

- W-0rking LOD logic. expect wrap-up this weel< 
- Belief is LOD is a major bfookage to tests passing 
- Man)!' ,changes made Monday - large jump In tesls passing 

• TC 

A Tl Corpora le Pmsetilatiori 
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- Performance iinprovements desigll8d and released 
- Break-up 01 the TC in progress. e,:pected ctone for NetUst 4.0 
- Study aod idenOfy AGP vertex performance issue 

• R P"' r noh I~ um:I 1'11000 
• !Expe<Ct 8ome Sfl!al!idledUle Impact ·f'<K TC 

- Architectural deaclloek issue 
• I demitted ;&nd ii€ being 1,np~ed (,expected complete In one wee);) 
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Mla,rlbo1ro Hardwar,e D,esign 
8,1,ocik Status, 

• RB 
- Random las1mg continue& IHilh a high failure, rate 

• fixes- bsll)!J llllJ;em1mted 111'4(03 
- tdentified RB need,s division to 6t in ph)'Sica1 oosign toot!. 

• WM not ~id tlll!it 4 O hllan ror Noll'ist 5.0) 
- Timmg hM improve di rtom SM to 1. 7ns. \tiolation OYer tne Holidit)':.. 
- Mart: Sp rague is ixing iliming i'ss.ues 
- Adding [)an Clifto" ror ~enc!I •de,;1ompre-,glonfc;ompr,e,s$!0D 

· AB 
- Vaidalion 1 1 r , ~ ) 
- Peffor!'IIM~e an"I~ I$ con,~ end HIIS~OI')' 
- Sloc:k awaiting, PO f edback 

.. MCJMH 

A Tl Corpora le Pmsetilatiori 
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- MC Pad ntelfac:e togic ~ign In pr.ogress. comple~b.,. 1131/03. 
, Cam~e1lon Is gating ~ I!! 4.0 

- EleQtrical Jnterfaoe far pad!l requlres $iV kitpl!J1. (rnast i&-sll'e'!I closed), 
• Pl'a11 for ca1ltJra1Jion unit in plaoo reQµ1ras SiV aaieement 
• lstU~ .~,~ ¢0 Clock ""lg(lal ~d rid $1t0bo p;>dS , Ql,l' IOl'i SN r i,.Oh.it,c.o 

- MC./MH IBlcck loval fi:list oo~ch:i, id'mlifie:d verification oovetag~ holc6 lhal 
ar~ bcmg addressed 

• MOVil'lg 8ei W.,.ng to , . t v.,;Ung 
• Addi111g Brian F.wela to 1mi;temen1 MQMH tB.Stbench 611tlanoements 
• ~afbl'JQ SR'".,;!111\'( I'll, $lit$$ {li'ld rti'ICIOIYI V~tli(Jli¢t'I 
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Mla,rlbo1ro Hardwar,e D,esign 
8,1,ocik Status, 

BLOCK 

,Synltl Dia. 

Wor•t Tl111f"g 
Prewo111 

'Wol'Sst Timing 

T~ Nlill 
Slact; 

TOUIArH 
(l,lpnm) 

Pl'eviooo:i ARII 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

(sqtni\1) 

SQ SP 
J an 11 , Dae26 

2"J0J. 2002 
-0.84 -0 . ..S 

.02s -025 

13,59 1580-4 

5359 9.243 

.;,GS nCG 

S,X :R,B AB RC 

Oet16, Jan 14, Jan B, Dee ,e, 
2002: 2003 2003 »)2 

-111 -:Hi0 -0.21 0.C 

-0.25 -3&5 -0 44 

1954:-! 145038. 0.3 0.0 

2.71'2 9.045 1772' 0.187 

30ei n 13 1 ES 1)22 

TP 
.IM114, 

2003 

..0.93 

-02$ 

4990 

3.6143 

3.-89 

 

TC 
Jan 2.. 
2003 

-0.1ie 

-.5 ;!i 

1"3109.9 

NlA 

:2002 
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Mla,rlbo1ro Hardwar,e D,esign 
8,1,ocik Status, 

BLOCK 
S;}'ft111 li>l"le 

worst 'Timing 
Pt"H'IOIIS ~ .s;t T11mlng 

Tolall Nev Slactc 
TQtal A,.,_ 

(5.qmm) 

Pffl,n(kj5Aft.jj 

(Mpllffl) 

A Tl Corpora le Pmsetilatiori 
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MH IMC JO CtlP 
Jan 11-41, 2003 Dtt. 16. ::!002 ~ 20, 200'l tu. De!c 31, 2002 

-Ol2 -0 G• 0.0 NIA 00 
.,C)J!-:3 

l922 'Z 

6966 

-ti.~ 

36.3 

0847 

1Hl5 

0.206 6.56'9 
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Mla,rlbo1ro Hardwar,e D,esign 
8,1,ocik Status, 

Major Block 
RB Blend {AB Bloc'k) 
SP 
sx 
MC 
MH 
SQ 
RB (Remainioo) 
TP 
TC 

A Tl Corpora le Pmsetilatiori 
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Pla·n Last FC c ,urre·nt FC 
1111812002 1,2113/2002 1'2}2003 
1111&'2002 11912000 2/1 4'2003 

12/2/2002 1/ 1112003 2128/2003 
1211 e:12002 I 1/20/2003 3/1512003 

1/2/2003 1/212003 3/1512003 
1ll 512003 1/1512000 5/112003 
11151200·3 11'1 S/200--3 4/1 012003 
113112003 1/3112003 413012003 
113112003 11731/200~ 4/3012003 
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BLOCK SQ SP SX RB AB RC TP TC 

Synth Date 
Jan 11, Dec 26, Dec 16, Jan 14, Jan 8, Dec 18, Jan 14, Jan 2, 

2003 2002 2002 2003 2003 2002 2003 2003 

Worst Timing -0.84 -0.45 -1.17 -2.50 -0.21 0.0 -0.93 -0.96 

Previous 
-0.25 -0.25 -0.25 -3.95 -0.44 -0.25 -5.25 

Worst Timing 

Total Neg 
135.9 1580.4 1954.2 14503.8 0.3 0.0 499.0 16109.9 Slack 

Total Area 
5.359 9.243 2.772 9.045 1.772 0.187 3.643 N/A (sqmm) 

Previous Area 4.69 11.06 3.05 11.13 1.66 0.22 3.89 20.02 
(sqmm) 

AMD CONFIDENTIAL BUSINESS INFORMATION - SUBJECT TO THE PROTECTIVE ORDER AMD1044_0190412 
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BLOCK 
Synth Date 

Worst Timing 

Previous Worst Timing 

Total Neg Slack 

Total Area 
(sqmm) 

Previous Area 
(sqmm) 

MH MC SI 10 CHIP 
Jan 14, 2003 Dec 16, 2002 Dec 20, 2002 NIA Dec 31, 2002 

-0.32 -0.61 0.0 N/A 0.0 

-0.53 -0.25 

1922.2 

6.965 

5.71 

36.3 

0.847 

0.95 

0.206 

N/A 

NIA 6.569 

AMD CONFIDENTIAL BUSINESS INFORMATION - SUBJECT TO THE PROTECTIVE ORDER AMD1044_0190413 
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BLOCK SQ SP SX RB AB RC TP TC 

Synth Date 
Jan 11, Dec 26, Dec 16, Jan 14, Jan 8, Dec 18, Jan 14, Jan 2, 

2003 2002 2002 2003 2003 2002 2003 2003 

Worst Timing -0.84 -0.45 -1.17 -2.50 -0.21 0.0 -0.93 -0.96 

Previous 
-0.25 -0.25 -0.25 -3.95 -0.44 -0.25 -5.25 

Worst Timing 

Total Neg 
135.9 1580.4 1954.2 14503.8 0.3 0.0 499.0 16109.9 Slack 

Total Area 
5.359 9.243 2.772 9.045 1.772 0.187 3.643 N/A (sqmm) 

Previous Area 4.69 11.06 3.05 11.13 1.66 0.22 3.89 20.02 
(sqmm) 

AMD CONFIDENTIAL BUSINESS INFORMATION - SUBJECT TO THE PROTECTIVE ORDER AMD1044_0190414 
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BLOCK 
Synth Date 

Worst Timing 

Previous Worst Timing 

Total Neg Slack 

Total Area 
(sqmm) 

Previous Area 
(sqmm) 

MH MC SI 10 CHIP 
Jan 14, 2003 Dec 16, 2002 Dec 20, 2002 NIA Dec 31, 2002 

-0.32 -0.61 0.0 N/A 0.0 

-0.53 -0.25 

1922.2 

6.965 

5.71 

36.3 

0.847 

0.95 

0.206 

N/A 

NIA 6.569 

AMD CONFIDENTIAL BUSINESS INFORMATION - SUBJECT TO THE PROTECTIVE ORDER AMD1044_0190415 
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A Tl Corpora le Pmsetilatioo 
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R400 P1rogra1m Review 

,Jan 15, 2.003 

 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 
Page 23 of 150



Target !Milestones in Last Month 

• R400 P-.iogram Milestones 
- Wmle c'hip code Ireeze by 1 ii 123 

.. n,romo R400 revised mUestones 

A Tl Corpora le Pmsetilatiori 
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- Achtev~ 100% passing In btock reg,ression by 121113 with tvoot 
being 1/6. 

• Start !KOS debug 12120. 
- Ach eve revised timing goals by 12/30. 
~ Aclnfeve 50% regreS$L'On passing in chip by 12/30, 100% try 1/30. 
- Start Gate level simu1alion in Jan 
- Complete system le,sls & debugged by 1130 
- DeEiver ·Ii nal netJisl 1 /30. 
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What Ha.ve We Achieved 

~ Status Summary 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

✓ Act:f eved 100% passing on block teval regression on Dec 30 
wjth the exception of tvoul and tJif 

✓ Acilisved over 50% pessiny on cflip ltn,em regression on Dec 30 
✓ PCI co11figuralion cycles passed on IKOS valid~tion on netlist 

2.0 
✓ System t@sts are on track lo be deliivered & debugged 

✓ Emulation work rn bif & tvout are· on track. The completion dates 
a11e Jan 24 for tvout and Feb 7 for Dif 

✓ Synthesis timing/am a closure is in progress 

✓ De Iver IOCT fina1 netlist on Jan 24 
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What Have We Achii1evedl 
(specs, codin1g, emulation, tests)1 

CochRg ss 100% complete with 2¾ oolstaoo ng in Blr(a))p&lffvfleii7. m1fl~---=~~ 
perf coun1er). 
EmuJallon ls 100% completecJ with vga(UlecJ mem dump, .met Dif. 

• i asts are 100% Ml~soo wi1h lb, lYOuL. l)ir & systom oarLs1anding. covonng 
RT. h<ltv. blf cnanges. 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

Desi -n, 
display dcp 

lb 
sal 
crtc 
dispout 
tvout -------

vga 
vi 

BIF 
IDCT 

stem 

RTL RTL Tests 
spet$ coding Emulation W ritte 111 

100% 100% 100% 100% 
100% 100% 100% 98% 
100% 100% 100% 100% 
100% 100% 100% 100% 
100'¾ 100% '100% 100% 
100% 100o/o 100% 80% ---- -- ~- --------·- ·- - --·--
100% 100% 99% 100% 
100% 100% 100% 100% 

96% 98% 90% 

100% 100% 100% 
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What Have We Achii1evedl 
(block RTIL reg1ress1i,on) 

~ All blocks are 100% passing 
~ Tvol!.El reached 80% pasSing and plan lo comp~ete by Jan24 

A Tl Corpora le Pmsetilatiori 
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.100 

J.=o 

3()J 

~ ~ ~ 
v 200 

I IM 
::I 
C 

100 

~ 

0 

.,:, ,?' / ._,.> .,t.f ~ ·O-°' 

b l- k'I! 

a LnNJ -"'"'1 

• ~wrC>erl 

■teatsplnlT!ed 
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What Have We Achii1evedl 
(Chip regression) 
~ OVer-aU 68% passed on chip fev,el wilh VIP 100W-& 1ocr · 
• Dcp, sci. crtc, dis pout all have above 60% passf ng. The ~ling 40% 

was due to OC..M H int~lface ibugs. 
• Vga 16 gated by tlted memory dump whi!e blf Is catchjng ,up. 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

.. 
~ 

»1 

~ 2'0 

~ ;;.(C) 

J e ,~ 
i 

100 

0 

lbfoct;s 

AMO ~.FIDENTIA.l.. 8LISl~SSS INFORMATION - SUBJECT TO TtiE P>ROTECTIVE OR.DER 
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What Have We Achii1evedl 
(Chip regression emulation) 

,, Most blocks are 1000/4, passing 

• Tvout & vga plan lo comp1lete by Jan 24 
,, Bif Feb 15 

Chip 1tmu lio'&bi Te,sts T1a&ls 
De n regreM passing1 IReleasedl Planmtd 

A Tl Corpora le Pmsetilatiori 
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To'111 

dc;.p 
lb 
,el 

c:rt1. 
dispout 

tvout 
Vga 

100% 
100% 
8.$% 
100% 
100% 

100% 

375 375 
,47' ,4 7' 
135 159 
131 131 
232 232 

0 0 
1l0 H1 
275 275 

 

375 
47 

159 
131 
232 
so 

220 
275 
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What Have We Achii1evedl 
(Area & Timing1) 

A Tl Corpora le Pmsetilatiort 
Conlldentlal 

• More efforts are In ptace ·to, do5e liming am:1Lareac-Lssu~~ -------e;;=~~ 
• IOCT lo d ose by Jan 24 
• M'oS1 i,dohillons in OC sllou1d be flxec thrQugh a number of lleradons of 

~nth~is. DC still haw :s.ome vioJalilOns caus&cl by impr'W)e-r oonstralnl$. 
The area goal is 7mm2. 

• Bl F's timing iis:sue are <lue to d(lsign changes ancl lhe,y are ,in re\llew to 
be updated 

00 BIF_ 
,li,e;a 1tmm2') M (mm.~,, ·1.Q 
C.:11 Cocml ::l92K Cotll'II' 16lK 
T1lmJn111 ng 
l!',.lh Oroup■ ~•cl rl\Jf Vfda IIQ,. t n I Gloops :S~■d 4M. Wo1;1'111111 fn~ 
PCU<_~lc:1 2, ,O,llG, _G_BIF 2.:25 ,O~ 
PCu<_oofC2 21l .0. l l'.lo 3 0 
SUJC_GJJCP 2.21 -0.l!S 14 D 
SClJ<_G-_sQ., 2.21 .0.2' 
SCU<_a_sou :i:.25 -0.2'1 ICCT 

saJ( .. o_vG.A 2.25, -0 4 1.23 
seu<_e_v1? 2-25 .a~ nK 
SCLJ(1M 2 2!; ~ n 
saJU".J)C 2.~ -1 ,33, 5pttd4i>t. 'V,oli11!J01!1 -~ 
SCU(.Jl.OSP 225 ·• st '2 25 "118 
scuc~wov 22S -0-1)'! 
{;CLJ( 1R VIP 2.2S ,U ? 

AMO ~.FIDENTI.A.l.. 8LISl~SSS INFORMATION - SUBJECT TO TtiE P>ROTECTIVE ORDER 
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What's ahead? 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

Next Set of 1Goals: 
, Deliver IDCT final netHst by ,Jan 24 
,, Achieve DC 100% passing in chip le:vel 

regression by Jan 30 

,, 
11KOS v.altdation on ne~list 3.0. 

,.. Achieve DC timring goals by Jan ,30. 
, Deliver DC final ne·~list by Feb 15. 

, Sta rt Gate leve,I si mu 11a tion in Jan . 
, Close b~f timing & existing tests issues by 

11/30. 
, Deliver B~F final netHsts by Feb 28 
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Issues 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

Chip level regress ion: 
, 7 MIH related bugs reported for last 2 we,eks 

, 5 hardware issrues to be fixed & released 
,,. 2 emulat•on fissues(vga rotaUon) to be fixed 

, 4 BIIF related ,e,mulator bugs reported 
,,... 1 due to, dma hang resolved 
, 3 ottlers n;! lated to FB _START, 

HOP _FB_:START. APER__CNTL to be resovled 
, ov,o pad 

, Recommended mem pad doesn't support SDR 
mode 

, Can we drop 3. 3V .support? 
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Risks 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

• MH bug fixes has been the boH~eneck for chip 
regression. 

- N&ed Manboro MH team to, inaease their pnolity in 
resoMng these issues 

• Marlbom's RTl code refeasing process has been 
ranging from 2 to 5 days before it get released. 

- This is critical in 1re.sol'ving chip issues quick:ly. 
- Currenfily, DC progress is being slow down on chip 

regression. 

• The next step is to get ~KOS running W1ith display 
- This again requi're MHJMC issues and bugs lo be 

resolved 

• Ar,ea r,edu cti on plan 1may have schedule impact 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

R400 Progr,am1 Review 
January 15,, 2.003, 
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Orlando Hardware Sta.tus, 

o CPI iRBBM / VGT / PA / SC I SC_B 100% oode-d (INetnst J) 

o Gate Level si mulat:ions of a11 blocks in progress 
o PA iden1ifi:ed problem with Vira.ge memcxy mOdels 
o Several issues identified in Hardware and fixed 

o Code coverage results used to improve 1rand:om and stress 
test coverage 

o C-ontiruued syinthesis realizfng liming lmprovemems and area 
reduciion 

Q 0.445 mm"2 reduction=> 2.5% improvement over ne11ist 3 

o Real Time Streams. Pipe Disable, 2D ValidaUon i.n progress 
... rinovin19 to GC/Full chip testr ng 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Orlando Synthesis Summary 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Orlando Function T1est Status 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Block Validation 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Block Rando-m Results 

-----·--_ ___.. .......... -=--=-----=·,.;--=",_=-;- .......... -

- . I = 

,1lhhL11llu, I ii 
llJ!IIIIIllllllillllJlll!l!!I --------

o SC 

I 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o 8231 tests run 
I) o failures per 1 oo 

JI ~ j 
ll!lllJlll1111!JllllJIIJlllJJII! ---

o PA 
~ 13298 tests run 
g O fai1ures per 100 

o SC_CHIP 
o 11892 t,ests run 
~ 5 f ai1ur,e:s per 100 
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Orlando Resourc1e Realllocation 

o Designers shifting 'lo other R40 0 blocks 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

l"J SQ: 6 engineers assisting with Rn validation. test benoh 
generation, test sui1te review and performance ana~sis / 
validation 

111 L. 11r L r tM-c - E.miJ or wp<lat:e~, d .tiiJ!Ming, h- p c-v ljOn up ro speed 
11 Vle Romakei - Key debugger. Waterfa111ng, Kill M'ask. Export aoo Mulii-PW3, 

C:ootrol FJgw ~i::. 

a Doug OUll.Can - Debug, Clod'< gabng. Pedormsnce Coontera, Instr & Const siore 
issue&, GPR alloc 

111 G o.-ge V~;aiCM - T t S , 
o Yung Giang-Adel performance ooimler te~t etc 
o Soot!: Hilrtog - Stand alone SQ t-e~ be111ch 
111 Mike M8ntc, - Debug, O>aia PeJformanee and SCJ$Q/'SP intelfl!ICe runct,ona!i1y 
o M11!le Mang-Arch.tecture and pecformaooe aBatygls, Predie:atloo debug 
0 Doc, Id l. C - RTL IOCY$ on Pl ~cithon and - 11p0fl; buffer cou I r ctU!!ngO 

11 asy Tsi;ror - Performance analysis 81ldl general cletlug 
o R..imfy Rsmsl!fj' - Oebu.g foara an Cootrd Flow 
111 Stcvi4" carnlin - so "'r-ll,hc is I (1111'0r ® •\IP 
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Orlando Resourc1e Realllocation 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

• TP: 1 engineer added •for TP sland~alone test bern ch 
ore·ation 

o RB: 1 engineer added f•or RTL oodiog / validatfon 

o SX: Possibty 1 engineer added for stand-alone test bench 
creation 
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Issues I Risks 

o PM4 Packet dumps needed for performance testing / 
and feature valltdation 

• 3dMark03, UT03, Doom3 
o Full chi1p / Ge val,idation 

o Pmpe Disable ValidarUon for IKOS 
• Real-tirme str,eam and 2D validation (require integirated 

testing)i 
• Reallocation of Oirlando, iresources 

• Spin up time on new areas 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o Shifting focus from existing btocks 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

Full Chip Validation 

Clhristee n Gray 
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Ch.ip Validation Status 

o Most chip envifonment updates (for 
graphics testing) are in place. R,em1aiining 
are: 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o Makefile updat&s to handle sim ta rge:l for new 
parameterized tests 

o Coniinue to dean up wamjngs from oh ip 
compilelsimulaUon 

• Runtime memory model warnings 

• Connectivit)' warnings from compile 
• Automat,e method of tracking system test progress 

(req11.dres multi-sirled data co11ectfon) 
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Ch1ip Valid,atiion Statu1s (cont'1d) 

• Orlando1 Full Ch1ip Validation: 

Total Tests Tests 
Tests Written Passing 

CP 1182 785 246 

RBBM 100 I 10 110 I 
GFX 500 I >500 44 

• Toronto Full Chip Validation -=•----------------,~--,--------------am---

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

1684 130S 

% 
Complete 

28% 

10% 

9% 
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Ch.ip Validation Tasks 

o Continue to add trackers. monitors. debugging aids to Chip I 
GC lestbench [ u ot Ille l,tl,~,11 u ...,.u i;., 

1 

J 
0 

o Review test suites for ·coverage 
o Pie n and c-0n linue to write chip level f unctfo n al and stress 

tests 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

 AM011044_0190444 
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Issues I Risks 

o Compute Resources 
• VVi1h increased users on the GC I Chip ,environment~ 

Orlando llnull'. farm/ disk spaoe was inadequate 
o Ordered 10 addiUonal linux macnitnes 

• Mlaturity I functionality of blodks at a point to start 
validation of functions r-equinng integrated testing: 

o 2D Validation 
o Pertormance 
0 Bad Pipe 
o Real Time Streams 

o Improvements to, block lev,ei test be·nches will improve 
pr1ogr,e,ss at jntegrated Ge and Chip level testing 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o Adding irandomization at interfaces 
a Lower--ilevel Test !Benches ar,e being1 built 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

BACKUP' CHARTS 
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r BLOCK PA VGT SC sc_a CP I RBBM 
Synth oa1e Jan 10, 2003 Jao 13. 2003 µan 12, 2003 1.tan 10, 2003 Jan 13. 2003 Jan 2, 2003 

Code Version NIA NIA NIA NIA NIA NIA 

WOf$.t Timing ~ .... ~).06 -0,17 -0.01 0 -0.03 

r #> 1.00nS o· 0 r 0 0 0 0 

r #>0.50n$ o·· 0 r 0 0 0 0 

r #>0.20n$ o· 0 r 0 0 0 0 

r #>0,00n$ 311 185 ~· 2 0 22 
Total Neg Slack 5.1 4.3 27.5 0. 1 0.0 0.4 

Wire load NIA NIA NIA NIA NIA NIA 

Cell Area (sqmm) 3 .134 0 ,752 I 3.271 3,481 2.449 I 0.143 

Mauo Atea (sqmm) ~~ 0 ,401 I 0,903 0 ,000 1,797 I 0, 125 

To1al Art• (sqmmt 4 .140 1.152 I 4.174 , ... , 4.245 io:,..--- I la•n N.umbtr Of Cells 185919 S3735 187484 169572 152683 

Number Of nets 200899 57814 1200427 183741 162532 I 9988 

jr.ming summary link (.t.summ) pa.tsumm r vgusurrwn I SC.1SUl'Ml sc_bJsumtn cp.tsumm :,tbm.tsumm 
! Area Sumina,y llnk (.ttflOg} pa,,el'IOg ,gl.teflOO Se.Jellog sc_b.rellog cp.retlOg rtlbm.renog 

r 
Netllst 3 Results 

Wo,s.tnmJng -0.33 -0.17 r -0,14 -0.01 -0.8'-I -0.15 
T1,11,.1 A,.,. (•1.1111111> • .t1i ,..,. r 4,%ft , •• oo ..... 0 ,111 

AMO CONF10ENTIAL BUSINESS INFORMATION· SUBJECT TO THE PROTECTIVE ORDER AM0104&_0190447 
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Orlando Block Regression Status Summary 

Test Tests Tests % Report 
Bench Run Pass Pass Date 

VGT 2484 2479 99% 01 -14-03 
CP--RBBM 907 819 90% 01 -14-03 
SC 2486 2460 98% 01 -14-03 
PA 2485 2478 99% 01 -14-03 

AMO CONFIDENTIAL. BUSINESS l~FOrutt~TION • SIJBJECT TO TtlE PROT1ECTWUB~_019044& 
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Type #Planned #ExpectedRun #Passing(%Passing) 

SIM 1684 1684 1305 (77 ) 

AMO CONFIDENTIAL BUSINESS INFORMATION - SUBJECT TO THE PROTECTIVE ORDER AMD1044_0190449 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

R400 Progr,am1 Review 
January 15,, 2.003, 
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Orlando Hardware Sta.tus, 

o CPI iRBBM / VGT / PA / SC I SC_B 100% oode-d (INetnst J) 

o Gate Level si mulat:ions of a11 blocks in progress 
o PA iden1ifi:ed problem with Vira.ge memcxy mOdels 
o Several issues identified in Hardware and fixed 

o Code coverage results used to improve 1rand:om and stress 
test coverage 

o C-ontiruued syinthesis realizfng liming lmprovemems and area 
reduciion 

Q 0.445 mm"2 reduction=> 2.5% improvement over ne11ist 3 

o Real Time Streams. Pipe Disable, 2D ValidaUon i.n progress 
... rinovin19 to GC/Full chip testr ng 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Orlando Synthesis Summary 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Orlando Function T1est Status 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Block Validation 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Block Rando-m Results 

-----·--_ ___.. .......... -=--=-----=·,.;--=",_=-;- .......... -

- . I = 

,1lhhL11llu, I ii 
llJ!IIIIIllllllillllJlll!l!!I --------

o SC 

I 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o 8231 tests run 
I) o failures per 1 oo 

JI ~ j 
ll!lllJlll1111!JllllJIIJlllJJII! ---

o PA 
~ 13298 tests run 
g O fai1ures per 100 

o SC_CHIP 
o 11892 t,ests run 
~ 5 f ai1ur,e:s per 100 
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Orlando Resourc1e Realllocation 

e Designers shfrfting to other R400 blocks 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

" SQ: 6 engineers ass1sfi11g with RTL validation. test bendh 
generation, test su•te· 1r,eview and perfonnan ce anafysis / 
validation 

111 La1.u,1m Lefebm! - E.miJll'lor updates., debugging, help everyo11e up to '3peed 

11' Vi~ Romakw- Kuv dlabugg91'. \-\'aterfillfiru 111311 M,ilsk-, &J!0rt a/lid Nlulb-Pass, 
Control Flow e~c 

l1i Doug OllllCiln - Dttoog Cloct galingl Pe~ormance C-oonteni, Instr & Coos\ Store 
l!3Bues, GAA slloo 

11' George Valaita.'!i - TBSt Swas 
l1i YLJr,g Gia11g-Add porforman~ 0011111or 1.H1. ,otc 
111 Soott Hlllilog - :9t81\d alooe, SQ 1e!I-I bel'tdi 

111 Ml~ Manter - Oebug, focu& Pew ormence end SC/SQ/SP interface l'uncMnafi'ly 
Qi Mil'ile Mfli'IQ - AICl'rl ~~f,O (!i'tdl ,P!;rl'tlfl!"lll!JC ~is, Ptedleti~ ~g 
111 Donald Lee - RTL focus on predlcatlon sl'td export bUffef 000.w.er el'lange 

l1i ctay Ta:,for- Perf0rman011 amllysl& .md !IPl'neral debug 
11 ~n(!y Flarns.O'.)' - Debi.lg fQC:tJ:S 01'1 C4t!CTd Flow 

• Stevle Camlin - SO 9,yrnhl?!lls. I eru1r dlean•up 

AMO ~.FIDENTI.A.l.. 8LISl~SSS INFORMATION - SUBJECT TO TtiE P>ROTECTIVE ORDER 
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Orlando Resourc1e Realllocation 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

• TP: 1 engineer added •for TP sland~alone test bern ch 
ore·ation 

o RB: 1 engineer added f•or RTL oodiog / validatfon 

o SX: Possibty 1 engineer added for stand-alone test bench 
creation 
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Issues I Risks 

o PM4 Packet dumps needed for performance testing / 
and feature valltdation 

• 3dMark03, UT03, Doom3 
o Full chi1p / Ge val,idation 

o Pmpe Disable ValidarUon for IKOS 
• Real-tirme str,eam and 2D validation (require integirated 

testing)i 
• Reallocation of Oirlando, iresources 

• Spin up time on new areas 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o Shifting focus from existing btocks 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

Full Chip Validation 

Clhristee n Gray 
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Ch.ip Validation Status 

o Most chip envifonment updates (for 
graphics testing) are in place. R,em1aiining 
are: 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o Makefile updat&s to handle sim ta rge:l for new 
parameterized tests 

o Handle/Fix 1 LSB precision difference betwee:n emulator 
and hardware 

o Continue to ctea rn up ·wam1ings from oh ip 
compi lelsimulaUon 

• Runtime memory model warnings 
• Connectivity warnings from compile 

e Automate rnethod of tracking system test progress 
(requires multi-sirted data coUeotion) 

AMO ~ .FIDENTI.A.l.. 8LISl~SSS INFORMATION - SUBJECT TO Tt-lE P>ROTECTIVE ORDER 
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Ch1ip Valid,atiion Statu1s (cont'1d) 

• Orlando1 Full Ch1ip Validation: 

Total Tests Tests 
Tests Written Passing 

CP 1182 785 246 

RBBM 100 I 10 110 I 
GFX 500 I >500 44 

• Toronto Full Chip Validation -=•----------------,~--,--------------am---

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

1684 130S 

% 
Complete 

28% 

10% 

9% 
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Ch.ip Validation Tasks 

o Continue to add trackers. monitors. debugging aids to Chip I 
GC lestbench [ u ot Ille l,tl,~,11 u ...,.u i;., 

1 

J 
0 

o Review test suites for ·coverage 
o Pie n and c-0n linue to write chip level f unctfo n al and stress 

tests 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Issues I Risks 

o Compute Resources 
• VVi1h increased users on the GC I Chip ,environment~ 

Orlando llnull'. farm/ disk spaoe was inadequate 
o Ordered 10 addiUonal linux macnitnes 

• Mlaturity I functionality of blodks at a point to start 
validation of functions r-equinng integrated testing: 

o 2D Validation 
o Pertormance 
0 Bad Pipe 
o Real Time Streams 

o Improvements to, block lev,ei test be·nches will improve 
pr1ogr,e,ss at jntegrated Ge and Chip level testing 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o Adding irandomization at interfaces 
a Lower--ilevel Test !Benches ar,e being1 built 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

BACKUP' CHARTS 
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r BLOCK PA VGT SC sc_a CP I RBBM 
Synth oa1e Jan 10, 2003 Jao 13. 2003 µan 12, 2003 1.tan 10, 2003 Jan 13. 2003 Jan 2, 2003 

Code Version NIA NIA NIA NIA NIA NIA 

WOf$.t Timing ~ .... ~).06 -0,17 -0.01 0 -0.03 

r #> 1.00nS o· 0 r 0 0 0 0 

r #>0.50n$ o·· 0 r 0 0 0 0 

r #>0.20n$ o· 0 r 0 0 0 0 

r #>0,00n$ 311 185 ~· 2 0 22 
Total Neg Slack 5.1 4.3 27.5 0. 1 0.0 0.4 

Wire load NIA NIA NIA NIA NIA NIA 

Cell Area (sqmm) 3 .134 0 ,752 I 3.271 3,481 2.449 I 0.143 

Mauo Atea (sqmm) ~~ 0 ,401 I 0,903 0 ,000 1,797 I 0, 125 

To1al Art• (sqmmt 4 .140 1.152 I 4.174 , ... , 4.245 io:,..--- I la•n N.umbtr Of Cells 185919 S3735 187484 169572 152683 

Number Of nets 200899 57814 1200427 183741 162532 I 9988 

jr.ming summary link (.t.summ) pa.tsumm r vgusurrwn I SC.1SUl'Ml sc_bJsumtn cp.tsumm :,tbm.tsumm 
! Area Sumina,y llnk (.ttflOg} pa,,el'IOg ,gl.teflOO Se.Jellog sc_b.rellog cp.retlOg rtlbm.renog 

r 
Netllst 3 Results 

Wo,s.tnmJng -0.33 -0.17 r -0,14 -0.01 -0.8'-I -0.15 
T1,11,.1 A,.,. (•1.1111111> • .t1i ,..,. r 4,%ft , •• oo ..... 0 ,111 
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Orlando Block Regression Status Summary 

Test Tests Tests % Report 
Bench Run Pass Pass Date 

VGT 2484 2479 99% 01 -14-03 
CP--RBBM 907 819 90% 01 -14-03 
SC 2486 2460 98% 01 -14-03 
PA 2485 2478 99% 01 -14-03 
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Type #Planned #ExpectedRun #Passing(%Passing) 

SIM 1684 1684 1305 (77 ) 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

R41001 Performance 
Verification 
Jainua ry 15~ 2003 
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Performa1nce, Counters 

o Current Status 
Q Several blades have implemented perfoonance counters 

~ M H, SC, RB (parl!ial), SX are compt'ete 

g Expec-ting MC, SQ, TPffC to be lmplemented soon 

o This includes ·pnantom~ counters; not synlhesized but allow 
d mping or au intormation after simulation 

o Ana~sis 

A Tl Corpora le Pmsetilatio.n 
Conlldentlal 

~ Able 'to dump all perronnance counters to file after a simulation 

o Hawe some tools 10 IP□St-process dumps (clean-up. sort, add to 
spreadsheet. etc} 

Q Plan to add support for analysis ... 
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Performa1nce, Counter 1Output 

o Sample SC and RB Cou11ts 

---- --•--··-· ------- -------· --·---·- - ...... 

LJd mo6i rt,~ ,--------

A Tl Corpora le Pmsetilatio.n 
Conlldentlal 
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Directed Tests 

,G ,Gathering Data 

g Running lots of parameterized direcle<I ,esls to gather dale tor 
various fill ra1es on tie simulator 

o Focusing on s1mpJe fiU rate tests such as color fills. blendU'lg, 
deplh tests, and basic lexturing 

g Processing and analy.zing data wUh architects and fead',s to 
understand and ,Interpret the numbers 

o Analysis 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

o Color filis appear lo be achieving peak goal of 8 pix/olk 

g a1er11ds are currentty not hilting the peak numblilrs (-6 pix/elk); 
this ~s under investigation al ttle mome,nt 

o The numbers are adjusted l.o not ind ude flush trme (up to 1 K 32-
bU pixels to memory or approx 256 cycles} 

~ Numbers still include setup lime (30-50 cyclecs} which is most 
likel'y why they are slightly be1ow 8 
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Directed Tests 

o Sample Data (RBRC color fills) 

Gnd Plxte•k R400 'll. R.4«I IUOO 'Yo~ 
Tull $,a rruml Fll1t~I ,Clio Pwelk (@ ~, l~p,) ~d I I lUl'Jlih:INI 

A Tl Corpora le Pmsetilatiora 
Conlldentlal 

~---c,~ 
l'fdN;lh_u!l2 
raetMlh iM::!il! 
~icw:im 
~h_w::~ 

t,,ITIHJi\..~ 
I .....,__ ~ 

lll"'"'1_ we32 

iMltttlo -~ 
~ r,w:ll! 

O.t 
64 

129 
!28 
1M 

&ii 
8,11 

1,.a 
12,9 
~ 

I 
4 
I 
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I 
4 
I 
2 
I 

... «11 ,C~_m,Q 'l 11)l8 e "9UN 
6!i5lE eMJ 71in~• 'lgJjJl!i 1,1 Ii!-~ ·~ ~ & e:i53fi7 7. m2fiill I! !115~ 
6~ ~ 'ISl!Sl'o4 '1 ~ l!I 99.IWI, 
~ a~7 :~ 1.~ ti tl!IDinlt 7 &7! 

.G$ ea 47$17.- $~ 8 641~ 
~ (1795 14151507 7 87~ e 95~ 
16384 2«l1 & .!lx,e-1l! 7 61e&'n: 8 9$ 71"' 
~ 11$.15 'l Qllili06 7 IJN547 8 ~~ 
~ ~ 7 n:111!1 7.MB-lt2 8 119ll&,; 
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Directed Tests 

o RBRC color fill (inor1easing pi1xels) 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

n 

r■ 

r■ 
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u 
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- lfltii --
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Directed Tests 

o RBRC color fill (oonstant pixels} 

I .. --.. ~ ·--~-----------+_• .._..,..,u~ 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

.. ------~-~-----! .. .• -... 
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Directed Tests 

o Sample Data (RBRC blends) 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

■st 

rK!mn~ 
l'KlmlS M::t! 
rortmas~;t! 

- rw:32 
tnam~l2 ---~ 

kn-

t29 
1:19 
l!.6 
\31 
,a 
~ 

Grid 
l)w1J P11.otts 

1 ,1mi1 
1 ~ 
~ 
, im.1 

2 l5!iSJli 
1 ~ 

118,;Re 
Pi~!). 

(1115 l'w"Ok llllhl 

2~ 6(m1711) ~ 
II~ t!I ~ ,2 5 1-4Bffl 
11m :Ut«IS2!5 !'lNI~ 
Jim !!,2!Dm95 57111M5 

I I :91& I!,_ !5UJC6t&9 5 .6ZB58 
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Directed Tests 

o Issues 
g Want to us& GC for an performance measurements; however, 

GC is not fiUlly opHmal yet preventing peak measuremenls fOI' 
many directed t&sts ~egi textures} 

o Deplh unit is currenUy not aptimized so 1no useful data yet 

g Te~ng is no- opUmal yet; hoY1-ever, performance has 
improved 4X in a very short time 

o Need mor•e lime spenl. on back end processing of data: currenaly 
the prooess 1s too manual 

~ What's, next 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

g T extoong tests, depth tests, stencil tesls, etc 

o Sma11 batch tests. soissonng tests, shadows'?, ·shaders'? 

AMO ~ .FIDENTI.A.l.. 8LISl~SSS INFORMATION - SUBJECT TO Tt-lE P>ROTECTIVE ORDER 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 
Page 78 of 150



R400 Capture & Playback Tools 

,G ,as Capture Funcuonality 

g Capture tool f uncUonaJi,ty is currently brot;en; sen es of 
unconnected and unfortunate events preventing lhis from 
working (spec chang:es,, booting issues, blue screens, etc) 

o T oronf o is providing support an the bool and crash issues; we 
believe UlB boot prot>Jem is firxed and crash is underslood a.nd ·fix 
is imminent (just provided a new driver wl fll(&S - testing.,. } 

o Because of tlh s.. not a lot of captit..uing has been going on lately ... 

~ Parser Tools, 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

ia Corinna's HWPG have been ooritinuLng to support the R400 in 
the parser tools; adding support for PM4CUt, formalli ng 
changes, etc 

o Looklng f nto support of R400 shader d1sas-sem'bly from existing 
tools 
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R400 Capture & Playback (con't) 

o EmulSim Pilaybaok 

g R400 filayb~k fool checked in and bultdlng; 

~ New support for multiple header formals implemented 

o The FB_ST ART issue ha.s been resalved in ptiml1b 

g Nothing else new here wlo new up to date dump files. to d'ebug1 
••• 

• IMisc 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

g All patticipa~lng groups are continuing weekly meetings. to 
discuss sch-edl!J es, irnpl.ementalion delai ls, etc 

o Corinna is warl<ing on .support tor carpture and playback of 2D 
packets ••. 
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R400 Tools 

o Optim1izer Tool (PM40pt) 

~ V\1111 parse dU"llp, files from D30 .and OpenGL drivers, anafyze 
the !'lender states, sha~r programs. etc, aru:I update new dump 
file for playback 

g Allows performance vefificalion work to proceed mlhoul creating 
a dependency on lhe driver rolks; infonnation QJeaned can be 
fed back to the R400 dn\rer and cootpiler groups 

o Based on R400 parser I ibrary I001S~ mode fed against the R300 
program 

g Progress is sJOl/il w/o dump files-,., 

• Frame/Scissor Tools (DX8Logger, GLWrapper) 

A Tl Corpora le Pmsetilatio.n 
Conlldentlal 

g Allow toe capture of ind \l'jdual frames as wel I as selected 
regions (high res} of the, sore-en 

o lmptemented, initial tests appear to work 
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Applic,ation Tests 

,G T1gl to primlib port 

g Allow& R300 synttlelic and high level (cornplf»:) tests to be run 
on R400 (SM: wm complement the directed tests. 

o Sciipbng language (dv} alloi.vs for large numbers of test 
variations ~ 

Q These tests are now runrning on both the emulator and the 
simulator here In MarCbo110; all pr,eViious setup and build Issues 
ha"ie apparendy been resdlved @ 

~ Pseudo-benchmark apps 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

ia Simpler apps that are desAgned to emulate known algorjthms 
used in bencflmarks 

Q Have Doorn3 fin:aJ shader pass and stencil shadow algorithms: 
R.300 perfsulte comp ex tests wlll complement these teS1s 
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,G 3OMark 2003 

g Has DX7, DX8, and DX9 tests with most empttasis on the DX9 
test; also has some• fin rate and geomeuy ·tests: 

o Benchmark. toots .. etc in place to begin debug of this DJrectX 
benchmark; hOwevier, unclear M the driver is ready to support the 
execution of this test as of yet 

g Ple111y of information can be gathered If ~he dump mes are 
inoomptete: lhe PM40pl tool can be used to wonk U'}roug 
pmblern areas, anatyze sMders, etc .. _ 

G Doom3 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

~ Do not have the 'I ales v,ersion of this OpenGL game/benchmar1< 
(dUe to recent snafu) 

o As wilh above benchmark., ready to ctebug as far as lhe driver 
will a 10\v us 
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Current PV Issues 

O Need capture and playback issues solv1ed 

O Need GC performance I mp rove rnenrl 

G Driver support with1 benchmark and olher applica~ion,s 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Next Month ... 

o Get capture and plarybact working 

,o Begin debug and ana1y,sis of benchmark (el a1) applications 

o Suooessful tmplementallon, Of FMOO optimizer tool 

ill Complete imptementa~on o1 perfonnance c-OUnte,rs in all lhe blocks 

o Continue and e~nd directed l&St coverage andl anaJysi-s, provide 
more extensive data lo wid'er aud ence 

Q Run more of the perfs-uite tests 

O Pirov,ide hardware and software fol1c:s with useful performa~ 
intorrnalionJ! ! 

-r, Include set of pertoonernoe r,egression tests as pan of .nighHy build 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

En1d of P1erforma1nce, 
Verification 
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Directed Tests 

Te&ot 

pvJn1111g',le 

pv_1e1:t11re 

pv_lexture muUl 

pv_sc[-s,SOII' 

pv_fog 

P\!'. line 

pv_polnt 

pv_r:b 

pv_lcachl!! 

pv_tiu_sfen 

p'V_SIJack:t 

ml:!Ullaineou& 

To~II 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

'PJannad Wriihm 

28 21 

27 'IT 

12 4 

3 l 

8 4 

B 4 

B 1 

19 19 

12? 0 

110? 0 

12? 0 

20? 0 

ie1 13 

% Written AmafyHd % Alilalyzed 

7.5% .5 0% 

100% 0 0% 

33% 0 0% 

100% 0 0% 

9l),% 0 0% 

Sill,% 0 0% 

l2% 0 0% 

100,% 0 0% 
ill,% 0 0% 

0,% 0 0% 

1111% 0 0% 

0% 0 0% 

00% ,J.i, 0% 
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AMO CONFIDENTIAL BUSINESS INFORMATION - SUBJECT TO THE PROTECTIVE ORDER AMD1044_0190486 
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-------------------------- start of module sc count-----------------------------------------
testbench.top.gc.gc.sc.usc_perfmon_qm_num_quads_low, 4096 
testbench.top.gc.gc.sc.usc_perfmon_qm_covered_hl6_low, 256 
testbench.top.gc.gc.sc.usc_perfmon_hier_num_quads_low, 4096 
testbench.top.gc.gc.sc.usc_perfmon_det_num_quads_low, 4096 
testbench.top.gc.gc.sc.usc_perfmon_det_mask_hO_low, 0 
testbench.top.gc.gc.sc.usc perfmon det_mask hl low, 0 

-------------------------- end of module sc count-----------------------------------------
-------------------------- start of module rb count-----------------------------------------
testbench.top.gc.gc.rb_3.urb_perfmon_wrapper.urb_perfmon_rb_cntxl7_busy_low, 4527 
testbench.top.gc.gc.rb_3.urb_perfmon_wrapper.urb_perfmon_num_quads_passed_z_low, 1024 
testbench.top.gc.gc.rb_3.urb_perfmon_wrapper.urb_perfmon_num_quads_failed_z_low, l 
testbench.top.gc.gc.rb_3.urb_perfmon_wrapper.urb_perfmon_num_8x256_depth_cache_fills exp_low, 0 
testbench.top.gc.gc.rb_3.urb_perfmon_wrapper.urb_perfmon_num_8x256_depth_cache_fills_sep_low, 0 
testbench.top.gc.gc.rb_3.urb_perfmon_wrapper.urb_perfmon_num_8x256_depth_cache_flushes_low, 0 
testbench.top.gc.gc.rb 3.urb_perfmon_wrapper.urb_perfmon num_8x256 depth cache flushes sep, 0 

-------------------------- end of module rb count -----------------------------------------
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A Tl Corpora le Pmsetilatiori 
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R400 P1rogra1m Review 
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Agenda 

• 1 o:ocram Gathermg alll(I lntmcruc::tron 

, 1 o: 1 Sam logio Oeslgn & Vertficatlon 
- MC I MM I A&' S.l'hlidll'I I iutura 

- Di•11'- I 1/lP I U 
- PAIS<lfl/Gli'CPIRB8M 

• 11 :15am Full Chip Validation 
• 11 :35am Performance Validation Plafl 

• 12:00 L.u,:,ch Sntak 
• 1.(IOpm 

• 2.00pm 
• 2:15pm 

+ 2:45pro 
• 3:1Spm 

• 3~30Pfl1 

A Tl Corpora le Pmsetilatiori 

Conlldentlal 

Software Update 
- e1oti t 2EJ, 

- Multfmodla 
- Ditl!dX I OIN!nGIL 
- C6rhl,'.llrtf 

IP Update 
Ch.ip lnte,gtalion I Pacis 
P1h)'Si(:8I Design Up!da1e 
Bt9af< 

Pirogram Overview (Summarry) 

IKJ:!flCon'l!fl 

t.blic Far.ter 
IJlj Sn:-lak 

Mlflltx 

CMl4een Gl'ay 

Men Galb'!\a 

Shen 

Raj'l/e!l'fll 

Fnnk Honn.i I Sam Hurnh 

Jo.~-. 

Pwr?tlJong 
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June 14, 2017 

A'TI TECIHNOLOGIES INC:. 

R400 MM Sollware Status 
Pater Pownall, Jan. 15, 2003, 

COKFltlEN'fW. 
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June 14, 2017 

R400 Mullmedia 
• Overview 

• TVOut 

• Video Capture 

• Overifay 

• Vi:deo Acee leration 

• MM! Shader 

" Rislks 
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June 14, 2017 

• At this time there are 8 full ti me engineers ( 4 of them are 
seniors) workirng on R40O in MM. 

• All design documents and brii11gup plans are now complete. 

• Capture team begins codling ·lhis week as per schedule. 

.. Shader schedule has moved ou l about 4 weeks. Over1ay-
sdledule has moved in1 about 4 wee ks. 

• Verificarlion - Venficalion has been done on IDCT, FDCT, MC 
frame picture forward prediction. an textuie formats needed by 
MM, wdh linear interpolation, and 20 new MC 11111odes for 
WMV9 . .A!lso 2 tests have been wfliUen for real Um e queue 
support but not yet verified. 
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June 14, 2017 

TV Out 
• One tull time cfewloper started codingi in mid decem'ber. 

• Software doaumMtali on completed 11/29102 

• Coding compteme 01/311/03 

• Risks - ReJallvely low risk. Not muoh work. Support new BIOS 
structure, support new DAL interface, R400 dlass object 
implementaUon, aad SECAM s~pport. 
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June 14, 2017 

Video captu1re 
• Video caplure: develQpment begins ~his week. as per smedule. Only 

design and documentation work has been done to date. 

• Coding complete 03/21103 

• Risks -

' Relscivel~ low lisk. Nol a kit ,of wor1(. Most of it is ror AIIW 0111:,i, S<l not 
lfileeded 'for fl.st graphics <Jfi'lly oo~rd~. RTS video port Ripping, UPQate 
MMLI B and VPL!8 wtth F!400 rrP...gis.ter defmhio11s, Updste de-nols~ 
.at)ortthm and port co, R400 slfflder. 

"' S&rong ClepeMency on the avaitan,111)' ol ,gooo ooa1ds wwtn vid'eo ,npul 

• ThiS IO'am has a IOI Of illVOIYlllfflflnt YMh new AIW proflllci IRtroduciions. 
Lots om mainlc.nane& work aoo resource cooDids. 
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June 14, 2017 

Overlay 
• One tull time cfewloper since lale September. 

• Design doc complete 12106/02 

• Basic graphics feamures oodmg complet,e 03J 17/00 

• All fealur~s ( including1 AIW rive TV ) coding complete 04'24/0G 

• SW testmg complete 05/06/03 

• Comments -

" Good news. The ovel1a)' .sctled ule has moved in by abou1 4 v.·eeks. Tt1e 
mlrestones have been coming in ahead o1 sctl.edlule. The or,igil'u111 s,cnedute 
w.as p.1sl overly conseM1fi'Yc. 
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June 14, 2017 

Video Acceleration 
• One tull time cfewloper started in late September. 

• Design doc complete 12106/02. 

• Some significant structuraJ ohanges arie beino made to the driver at 
tnis time. MVALI BNHDLI B. A re-architecture ta isolate th~ ASIC 
dependent c-0de and shader code. The intent Is to release this new 
ardhitec1ure oo R300 cores fn 7.84. This wilJ remove it as a risk item 
for R400. This work is now checked in. MM QA has done a tesm pass 
and al but 2 issues have been fiixed, so lhls work is basireally done 

• Basie featur&.s ( M PEG decode/encode )1 cading and testing oornplete 
04121103 

• WMV 8/9 coding1 and testing of DXV A rntertace complete 03/28/03 

• MPEG4 cading and testing or DXVA inletface comptete· 05/22103 
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June 14, 2017 

MIMShader 
• Design work compteted. Blingup plan completed. 

• Decode -lestingI complete: 03/31/U3 ( was 03/0J/03) 

• Encode - t,as1ing complete·: 0511 3/03 ( was 04/08/03 ) 

• Overlay - testing complete: 04/18/03 ( no change), 

• WMV - testing complete '. 06130/03 ( was 06/04/03 ) 

• Comments - 4 week slippage. Atlributed lo delays in 
integration w ith new MVALIB archifecture and adaptingi lo SSM 
I ntertaoe ohanges. This is pre,tty severe• and we a r,e looking for 
ways to recover some of this ~ime. 
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June 14, 2017 

Risks 
• Uhas been reaHzed that upsampling 420 to 444 for 

the overlay· will cause artifacts,. A new gradient filter 
is being added to, the shader to compensate. Lilkely 
performance and visual impact Work is ongoing on 
this issue. 

• No des!ign yet for bandwidth shariing. 

• We don't yet hav,e a synchronized schedule with the 
Cobra team. 

,. We stilll need to prodluoe an I KOS pllan. 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

R400 Progr1am1 Re·view 
- Software 
January 1 S1h, 2003 
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Contents 

• R400 BIOS Devefopment 
- BIOS Progress 

- BIOS Verification Status 
- BIOS Risks aJnd Plan 

• R-400 2D Display Driver Development 
- 2D Driver Progr,ess 
~ 201 □ river Verification Status 
- · 2D □river Risks an(j Plan 

• R400 30 Graphics Driv,e.r Development 
- 3D D riv,er Progr,ess 

- 3Di Driver Verification Status 
- · 3D D riv,eli Risks and Pl1an 

• Some Snapshots 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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R400 BIOS Progress 

~ New BIOS Architecture= Command Decoder+ BIOS 
Tables 

• Command Decoder 
- Macros: 20 macros l~plemented and lested. 4 more macros 

idenlified, but currently ck> not think they are required ,~et as low 
priority taskS) 

- Commands: 34 commands implemented and tesled; 1 0 rn□re 
command's idenlified. bum currenlly do not lhrnk lhey are required 
(set as low priority tasks) 

- Medlanisms: 4 required mechanjsms implemented and lestec 

• 8'I10S Ta,bles 
- 76 BIOS tables are spec'ecl out .and need lo be implemented and 

tested on I KOS before A 11 back 

- VGA BlOS for IKOS blingup is ready 
1 B'l'OS Engine-er~ng build process is implemented 
~ B 110S utility is under deve:lopment 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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R400 BIOS Verification 

- Command Decoder Coverage Test 

'l'C'sC Ki:-~11!1 ttl I 1-l IHI I 

I C''i I { ll lt':1!01"~ P.-\SS 1:. \ I n. ,.,. P\S.S I ' I) . • • 

t\,love•J\hgru'1'1er1t Tests 20 4 
AJLU Tests 20 8 
Control Conllimand Tes~ HJ 8 

Tmal &9 20 

• Detailed IKOS BIOS lest Cheokl ist is creat,e-d 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

&3% 
I 71% 

700/4 
75% 
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R400 BIOS Risks ,and P'lan 

- Risks 
- Amount ot testing on I KOS is huge due to new Bl OS architecture 
- Timing orilioal i mptementalions can not be verified until ASIC 

bact 

• Piao 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Categorize R400 810S taskS with proper priority and verify lhem 
on I KOS in a proper order 

- Using exisli ng ASIC ( R300} to verity timing criUcaJ 
f mptementalion 
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R400 2D Display Drive1r Progress 

O!LGXO 

: ~T, 

!D~ 

A Tl Corpora le Pmsetilatiori 
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R400 2D Driver Verifiication 

- DDT has been revived and enhanced lo run ~Yilh QS-EMU 
(Note: UriknownH are stlll 1under run and will affect overall 
PASS percentage) 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

M 

~ 
~ 

' a : 

Test Group 

BitBll 
Drawlcon 
SetDIBlts 
SlretohBtt 
Te:icl 
Drawing 
Poly 
Rea.ion 
Snape 
:summarv 

# Ca,s,es 

.242 
1 

I 1 
13 
2.3 
10 
,s 
6 
7 

309 

Test Result j01~'!._0l 03) 
PASS FAIL 

Unknown 
1 0 
1 0 

Unknown 
14 9 
9 1 
6 0 
6 0 
7 0 

81;4S% 1,8.52% 
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R400 2D Driver Risks ,and Plain 

- Risks 
- R400 DAUGXO 1mplemen1atlon can only be verified on I KOS 
- Bendwidll'I sensitive tasks can not be verified until ASIC baOk 

• Plan 
- Using the small (5M) IKOS box to stan DAUGXO testlog ASAP 

(onl~ MCIBIFIOCIMH/SI blOCkS are rectuired) 
- Dump more 20 packets for hlw' teams testing 

- Profiling of 2D driver with various benchmarks is under way; 
results will be used for performance tuning 

.. Open Issues. 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Two new PM.4 packets: ALPHA.BLEND alld MFONT were· 
impteme11tedl by ~ but testing was failed 
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IR400 3D Grap,h1ics Driver 
Prog1ress 

• Compiler 
- Major cr1l!ical tunctionabli es. ,ne Implemented. except tor 

wildcardrng OGL2 IL ins-tructioos, and rmore renderstates 
support 

- Bug fixing has been one of the major activilies: # of open bugs 
has been kept small 

- OptimiiZ.ation is s1arted and is lhe new focus recently 
• SSM 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Added support for Fllat Shading, Cylindrical 'Wrapping1, and 
Cubemap 

- Implemented vidmem alloc/free tradking and eviotion mechanism 
- Added AbstraclStale tor Two Sided Lighting, Pixel fog, and 

Denormalized Texture Coordinates 
- More texture fom1als alld lexlute fittering support 
- Hfgh order surface support design has started 
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IR400 3D Grap,h1ics Driver 
Prog1ress (cont.) 

• 03,0 
- Completed Cubemap and IPijxel Fog 

- Vertex Shader 2.0 implemenled, w~lh bugs filed to 
compiler 

- Debugging various lest famrures; progressing on DXn SOK 
Apps 

• OGL 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Cubemap, and 30 Textures are working property 

- Testing of Point Mand Une AA is comp·1ete 

- Debugging various lest fail Lu•,es: progressing on OG L 
Confo1111ance Tests 
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R400 3D Driver Verifiication 

• $SM/Compiler 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Preliminary resuU WLth SS1MCltent2_33323 ,(1112612002) and 
emulator 121201200Q re1ease (note·: this is an earty, incomplete 
run with emu1ator hangs, and some improper gol~en images: re­
run is under way} 

-■-ll!'rsmwanp• ssnntmLI JLI~ s,u I o 1 1%] 

AMO ~ .FIDENTI.A.l.. 8LISl~SSS INFORMATION - SUBJECT TO Tt-lE P>ROTECTIVE ORDER 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 

Page 111 of 150



IR400 3D Driver Verificati1on 
(co,nt.) 

- D30 Driver 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Verification Tests 

- DXn SDK Apps 
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IR400 3D Driver Verificati1on 
(co,nt.) 

• OGL Driver 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- OpenGL Conforrnarice Tests 

-
- OpenG L Red Book Apps 

• SfflQot:h • PASS 
• Al,Pha • PASS 

• Checker - ?ASS 

• !Light • PASS 
• Scell\e - PASS 

• T,exgen • FAIL 
• Teapo!:es - PASS 
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R400 3D Driver Risks ,and Plain 

- Risks 
- Test Coverage of 3D Component Test Suites 
- Compiler and StateCaOhe penfomnance is not yet known 
- Emulator is.sue,s and feature com.pleteness are critical for s/w 

development 

• Plan 

A Tl Corpora le Pmsetila1iori 
Conlldentlal 

- Completing d8veiopmsnt af the fOllowing planned test suites far 
IKOS by 2128 

- Emphasmng1 more on SIW testing and complet,e lhe following1 5./w 
verification milestone before slw I KOS stans (3116) 

• SSMl'Com~Gf: pass SSMCflent test is e eirc "1 hn braoctimg 

• 030' 100'% PlJ!S:J etr OX7 o~ OX13 ~r ,e!lt ~•~ ~!'Id rune l61$; 90% 
paS8 of DX9 shade1 ter.1 s1110& Md' ful}C: IBUi 

• OpgnGI.- p:i~ ~II i "Cd ~ ppg :ill'ld" OGL l)i;tlCl$, it I Mt 80% µ. ~ of 
WHQL Test Set CoA1ormanoe Te'9t St.ite, and ATl's Ou.et«;hecl< Test Suite 

- Developing drlver op11mizatlon and performance tun Ing ptao ior 
delivery al end of FebnJary, 
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1D.X9 SDK App, Sn,apshot -
!Lighting 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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ID.XS SDK App, Sn,apshot -
Bumplens 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

fie 
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Open,GL Red !Book App 
Snapshot -Teapots 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 

Page 117 of 150



R400 Snapsh,ots W,eb Page 

Other snapsho,ts a.re a.vaUable at 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

and new ones will be added when availlablle· 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

R400 Progr,am1 Review 
Marlborough .... January 15, 2003 
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IP - Virage 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

G As, of last evening we receirved the final 
Compifers, from V1irage 

• These also include 'lhe cust.omiza~ian of power rings 
• IKOS mode1s and 1Bi1 Masiking fixes needl to confirmed 
• E~cl an array reduction from neitlist 3,.0 

• Virage has been contracted to prod uoe the JPC 
• This provides the conn:ectfo:ns tile's Siar Processor to 

the 'lest controner. 
• Deli1very js expect Jain ua ry 17, 2003 

G Validation of Star is in progrres.s on the Ule, tevel 
a SUII need to move the Fuse to one ar,ea. but 

need a floorplan (1his. will happen in next ne1Hst) 
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Virage - Ba1ck1en1d andl test 
■ issues 
G Operation and! Test Flow 

• Operaliion, Test, and Engin&etilflg met wilh Virage a_nd 
Virage went through the production flow 

• Virage also pointed 1up problem area were other 
oustomers have g1ottern themselves in trouble 

o ASE has been selected to take on the reparr 
• The are suggested vendor Of Virage and one of AT l's 

primary vendors 

• Operations wi11 be providing a plan and schedule 1t1t week 
of February 

,o Virage Star Test Ch~p Shuttles 
e F SG - Wafer out January 24 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

• LowK -Tape out !First part of February 
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IP ,- Analog 

,G R400 is gojng to use the A5 DAC wUh the jnternal 
output muxing for TV signals 

o Now have the pad space due to core size 
Q Saves oomponent:s and eleotrical issues cm bo,ard 

o Temperature Sensor has been deferred to a later 
chip 

a Risk of not getting it done in time· 
a Qu eslJio:n Mmain to what is needed 
o Size co nee ms far R400 

G Anallog ,group ~s committed to ~ookiing1 a.t MP'LL to 
provide a glitches power up and transition at 
1 .2Ghz speeds. 

o Need to explore if a 5X1 or 3X2 aspect b!look of PUL 
is better for layout. 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Pads and Pad ring 

o Fina I Pad Ring is being created by 1Greg 
g All major issue have been resolved 
o .Pad interface to update Memory Controlfer will 

be completed by the 1end of January 
o DVO p,ads 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

e A derivative· of the· new memory pad wil I create 
for th]s 1interface 

e llh1is will only support a <1.8 Voit ~nterfaces 
e Board llevel translators would h1arve to be used i1f 

tihe parallel Rom1 is ,every used. (This 1i s a 
backup to Seria I IRoms ,anyways} 

e An RV part would! lhave an issue with zoom 
video, but the same issue would on the memory 
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Packaging and B,o,ards 

e R400 will used the, same 40X40 ball package as 
R300 

o St~ffenerwill not be part of the· package because corner 
ball. wHI be removed. This solve the planarity issue 

• Laser fuses will' anow ID'ing of parts 
• This a11ow finam tesl to determine speed, workstation and .so 

on. 

o 2 o,ther packag1es wil I cr,eate to al~ow for ½ 
harv,est,ed parts. 

o Packag,e !Routing experiment to beg i1n once finail 
pad out is completed. 

G Board Team ms 11ooking at ball out and beginning. 
board memory routing studiies. 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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System lntegratio1n 

o Val1ida.tion continues on the clock blocks 

o Board .and Board marrkebng groups committed 
to reviewing strapping and chip id's for all 
variations. 

o AIII s1maner blocks have been merg1ed into the SI 
block for layout 

o Debugging various. chip level issue·s rising out 
o.f Toronto valida,tion 

0i Need final floorplan to hook up some top level 
signals 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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Netlist Ge,ne,ration 

oNetUst 3 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

Q Release on J,anuary 2, 'to Physical 
Design .and Hardware· emulation 

gi Some minor issues have been found 
and for the most p,art they hav1e been 
addr,es,s for the next time 

• Assign statement 
• Constant assig1nment 
• ·vi rage compiler rev1~si ons 
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eNetl1ist 4 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

" Grieund Hog Day! (Feb 2) 
Fina~ AB, SP, 'VGT, IPA, SC. S8-B Blo1cks 

a Split TC 
Q Finall Memory C ontrolller Pad interface for 

DDR3 
~ Fuses migirat,e to1 SI block 
fl! First rpass liook at DFT coverage over 

whole chip 
a Various other Details such as FIF 

inlerfacesl CRC, and so on 
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Netllist, Generatio1n 

oiNetlist 5 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

a 1s1 week of March 

Qi Final Top Level iinterconnect, i1nclluding test 

iai Split of RB bllock due to instance oount 
GJ Final TUe, configurations 
r, Feedback fro:m netlist 3.0 used in synthesis 
• Next wave of final!' blocks 
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DFT 

,o Continue development of Test controll[er 
CJ Needs SOCBIST Operation Control 

o Needs Interface to RBBM 
(I vvtten Vlrage dellver JrPC, lhis needs to incorporated 
o VaUdalion of Controller is beginning, but a formal pian 

needs 'to finalized 

o SOCbist 
o Protect is committing lo this new le ch nolo[W 

• MH test case has provided 99.46% coverage with 
impressive Short amount .of patterns 

CJ Netlrist 3 fro,zen bl!ocks will run through this week. 
~ Virage 

A Tl Corpora le Pmsetilatio.n 
Conlldentlal 

o Ti'le valtda1ion has beg1un and some typos have been 
dmsoov,ered 

o Full valtda1ton will begin with the delivery of JPC 
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o Since the return of RV280 a,nd RV250 issues 
work on R400 has grinded to a hallit 

o There are basic tests r1eady for all 30 function 

o Complli1cated and str-ess tests area the next 
thi1ng on plate and on hold. 

o Wait~ng for I KOS to start debugging 

o Toronto diagnos,tiics have on~y 1 junior person 
working on them1. 

o The Toronto diags wm be the, critical path since 
they are 1required first in IIKOS 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 

Page 130 of 150



Har,d1ware Emulation 

e Netlist 3.0 has made rapid pr,ogress in IIKOS 
o The graphic-le,ss ohip is no,w running on the IIKOS 

bo,x 
• We have preformed configuratron cydes 
• There werie some issues with clocks that have 

resolved 

• We .are now work,i ng ,on reg1mster rreads 

o Fulll chip is 25.7 million IKOS gates! 

o In or,de r to pr,oceed to, g:et memory working, netli st 4 
iis need. We may try using RTL compille to speed 
this along. 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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llssues 

o Need to deal with packa,ging and memory 
interface modeling i1ssues to1 get 600Mlhz 

o Need to come up with a limited harve·sting1 plan 
e T1h,e lull blown solution hurts my brian 

~ Timely Feedback from Physical Desigin is now 
becoming very im1portant 

~ Re,so,lving final issues with Pad and lf,Q ceUs wiU 
alllow a number of items to proceed 

o A s.tgnificant number of netUst 3 issues ar,e i1n 
the IDC block and need to resolved. 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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A Tl Corpora le Pmsetilatiori 
Conlldentlal 

R400 Program Re,view 
Physical Des,ign 
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Previous Physical Des,ign 
Activities 

• Tool Evaluations 

• R400 Block T estca,ses fro r N etl ist 2.0 
• Tile Netlist Generation !Flow 

• In itia I If 1010 rpl an Effort 
• Netl1ist 3.0 Related Work 

A Tl Corpora le Pmsetilatio.n 
Conlldentlal 
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Tool Evaluations 

• PC replacement - FE ,and PKS 

• Pbopt replacement- PKS 
• Wroute replacement- nanoroute 

• M0Uvati1ons,: 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

- Decrease iteration ti mes 
- Move away from gcf - removes the need ~o run both 

pearl and PT 
- Automatic SI fixing - decrease manual SI flxing 

iterations 
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Res,ulting Tile P'&R Flow 

• Setup 
• FE {placement) 

• scanStitch.SEonly (for high fanout nets) 
• Clockwis,e (cts) 
• scan Stitch. no SE (for SI) 
• PKS (logic r,estructulingi and initial IPO 1 ipo0) 
• NanoroUft,e 
• PKS (ipo1) 
• Nanorout,e1 
• QX ( extract) 
• PT (timing) 
• Calibre (lVSIDRC) 
• Celtic {SI) 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 

AMO ~.FIDENTI.A.l.. 8LISl~SSS INFORMATION - SUBJECT TO Tt■IE P>ROTECTIVE ORDER 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 

Page 136 of 150



Tile IFlow Risks and Issues 

• Tentatively confident 011 the flow, but identifying fall 
ba.dks to, rmi·n i mize schedule risks . 

• l'f FE doesn't do a good enough job on some R400 tile•s 
➔ fall back is to use PC 

• If nanor,oute causes too many DRC viofations ➔ ralll ba.ck 
is to use wroute. Curre1116y identifying DRC issues and 
ftndjng, fixes 

• PKS - don't have a fal l back for this unless willing to deal 
with the pain of gcfs 

• Need to, rework timing ta rg,ets and support scripts to 
work. with Primetime inst1ead of Peart 

• Curr,ent.ly have a pipecJeaner tile to Hush ,out now issues 

A Tl Corpora le Pmsetilatiori 
Conlldentlal 
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IR400 b1lock testcases for netlist 
2.0 

• Three ti !es shouhi hav,e netlist + dspf by the end 
of the week ('mh, sc! de) for wire~oad generation. 
De1lay due to S1imip lex I ibrary issues for vi rag1e . 
m,emones. 

• sp has a timjng/oonstraint issue, and didn't make 
i1t th rou glh the flow 

• Testcases are not r1ea I istic com pared to fina I 
tiles (1 :1 aspect ratios, cllock period r,elaxedl no 
toplev,el influence, etc), so will affect wireload 
quality. 
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Tile 1Netlist Generati 10n Flow 

• Use netlist 2.0 to, debug the, tile netlist 
generation fllow 

• FE hang during placem,ent stage ➔ 'Workaround 
after net1 ist hacking ( 1 'bO, assigns] 1etc} 

• FE hang during commitPar1iti1tion ,stage ➔ 
worked with Cadence and found a fix, finished 
va l,i d ation this 1m orn ing 

• comm itP a rtitio n prob le1m affected n etl ist 3. 0 ti le 
netl ist generation 
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lnritial Floorplan Effort 

• Worked with Front End to 
iterate• on netlist 2.0 

• Based on neflist 2.0 !Front 
End pl'iovided a netllist 3. o 
starting point. 
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&JJ_3 
SP 

!1p_2 
SP 

:;p l 

SP 

sp_O 
SP 

11>_1 
RB 

rb_3 -1~ RB 
......L I 

~p.J! 
~ i pa Tf 
~..; PA .,,_2 ~-

TP =urcr urCT 

lp_O 
TP 

rb_O 

.. RB 
"" 
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Netli.st 3.0 Work 

.. Took Front End guides 
lhroug h tile generation ff ow 

• By-passed com mHPar1ilion 
problem in order get first cut 
at Ules 

Generated initia~ 1iles W1ith 
pr--oper aspect ratios and 
areas 

• SpJit TC into 3 bloaks for 
floorplanning purposes 

.. B loat,ed pad r1io9 due lo, chip 
area ~ncrease. 

.. Nelli st 3. o co:i'\e size,: 
14.Bmmx14.8mm 

• Netlist 3.0 die 
sj:ze :15.6mmx15.6mm 
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Current Ph1ysicall Design1 
Activities a~1nd Sh,ort Term Goals 
• Wrap up tool evaluations and n,etlf sl 2.0 'testcases - will have 

mo,st lf not all issues wrapped up this week. 
• Debug new tile ffow - oo rrent esti male is 2 weekJ; 
• Netlist 3.0 tile P&R - 2 - 3 weeks depending on tile 

- P.ush ti lee ltv-~111, the flow, goal is lo get as many til&S routed, 
e:idracted, and timed as possible. 

- Pro'vide FE team with feedbac-k (loc:aJ con~stion problems. 
liming. routability, etc) 

• Debug top level flow, I mpmve me deliverables (I ncreme:ntal tile 
releases), many thfngs ourrenUy miss~ng due to 
oommitP'artiition problem - first lnar,ementa l release lhis week 
(re!_3.OB) 

- Star-ru'pin p1a,cement:s 
- Repeater allocation 
- Metal6 obstructions 

• S1art toplevel P&R activities - dependent on getting top level 
flow dean - re1_3.0B is a starting candidate 

• Initial flompla11 efforts for netlisl 3.0 
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Netli.st 3.0 tile info, 

"" 
,,. .,, ,u 

~ n i;sa,., •-.....,.i s:r:~, .... ~ -llC ........ tpo ...... 11>11,U- ~-!,IC: :'4RJ111c- 1"" • ? 
..,.,_ -------.... ::-•• ,_.. .. ·-- __ ,._ __ ~-, .. IN.001 H ~ ►•ie.a--.... -.......... .. -~ .. .:,..'Ni...., .... -...-.. ..... 

IIC IM:11.iJH ~-la :1/NMOa-
~" 1,;.ie,,. a1n .__..._... ~-Ill' =- .,. f ""',. ..... mll'ld- a--o,a. ... 
Ill ,,, ""'~· ? .... ---- ............... ... dSll'n 

,-'l ___ 
-"""~ ~-'rQ) 1'1•1lllll -- -- ---- ~ TCI .>tl--t:1 ,. .... - .......... 

'IQ :WQ<k:111 ll'I-""'- ............ , .. ........ -- .,, ~ 
Ta· Ill."" ... - ,q ? r ... -. ......,_ ·~- ~-.,- ... ""'°II ... .......... 111:i _,.._,ao lllllllbc__, ....... ~ 

• Have one new hire· starting Thursday 

• Some people might free up from the re spin effort - wi 11 know 
in a few weeks 

• w n pmbabty assign some people lo work on multiple mes 
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Risks 

• Top level flo·w and i,ssues - runtirme and reuse 

• Tile flow - have falll backs for m,ost is·sues 
• Tile size - impact on top level floo1rp1lan. Would 

pr,efer to get TC br-e.alkup and pad r1ing change 
earlier to get P&R s.tarted on MC and TC 
blocks. 

• Ti le timing cl o,su re 

• Top level P &R and ti m ing1 1closure 
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IR,400 Review Acti,on Summary 
• Program - Next tentative r,eview date is on f ,ebruary 12L11, 

• Last MORth 
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- R400 Software 
• Em~a!Cil' JeleM! 1ied lo IOftWllJe IIUYS Mark Fowler ailendlf!Q SW mee 
• ,A!W ~'-"': 11 rgs.1 ~ 1 rnoolh afl 9111P~ ptoclud 
• Solrd VIVO r;foi;1,1r9 ror ~~l!J Pf.llYllll!il ~t, Eloiirlll Phn;i~mero 

- R400 Hartlware 
• DDR 0V0 al 41811MHz needs. ~l) <lrCJI 3.JV Support: Ye•. !!fop lbU1 6t n~ 10 dracs.m 

req\ltl"$!T'l1nls. more thoroughly (sn 1h15 rr.oolh 5 111\lleW oon.'I) 
• ~P "aWI l"IIJ9d ,~ d~ 1,arg r 111.!ffitr. 81! ,ar liz• rpl ~ 
• t4el!'d gmc!lr iii: 10 !!ienpls ror lirrungi fu: ? ~•~ ITT!ls being ml9dl!! 

- Chlp lnteg1ratio.n 
• PO'tftlr i$1'J111- wilh lro:nt mnrT1Q111e1 (4x hip) - V~ v.•H ~n 
• Op1;mll:i:1115 irwo}viplJlQnl ,pn \i'irnga, FI..ISIIS. IA"'°"sling fUSG; l(jck-off ml:'ll1ing ha 

oc-ruued r1~'00) 
- Pad~ e001"dm;,,on meedn; Done 

- Physical Design 
• Feedback from ietll:r.1 3: elltt.1 '3 a delr.oe:r-ed 1.11l2.03 - M~ri'i; Lee lfo'Ofkirg 

Perl'omlanc:e 
• RTL. to ll<OS ? Fr.irlo; Hlilllll 00"11N.J ,ig lo ~ tr $ 'Mltl ROf\ \ ('!1119 
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IR,400 Review Acti,on Summary 
• This rev·iew: 
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- RAOO ScftW'atre 
. Pl;m 51,,1~ fc, pad;Bt dvlTIP, ca~• - Uang s I Ali! R 
• Qualrty Q~I ~cd for a;;if/.onn,a~e of C(llllprtl$.$10nltQtli::rerq lltldci • < 
. nros Ml!!f!t.'lfl 'Pt Ron V.tlill! and ~~ te>&m - Fi'll HMng 

- RAOO Hamware 
• SOR 3 ?11111..11!,IOrt on DVO por1 (requlrem8fll&J - FfBOk H lo ~.I me fig! 
• RB brea\-u,p for /f:$1115!_ dBlrYWI ( 4 0 w Nl.!i 0)- Pw.81' P, ro ,;all OWltlflSI 
• Code GOwnt? a11111lysis on 1!111 lblcd:1 - Mark f' , l.li S., 1-.tikn M 

DC d~pendenc)' an Pl! 1>LJO dOBU'e (Ken C.OrteD 10 l'.Sfive MH do&He, add'ed reS01Jree) 
0C inataBl:e eo!.lfl h!ih - ~I S.ir k H. to wof'k '111th Mark LN 

. sa ,., QQ'Y!Jri!gG r~ - GIIOfSIIII V lfl!I ~ !llNlto;i 
- Perf onn:anee 

• PA pi!nl>fmn~ regis.1ecs. - Ila Clif\on 'la c:onlllc:l .AJ!en G few use of them 
- OC 1.118lt!l!flch fer l>i!!l1eir per1ormance ilata -
• Corcr.ietors to r~~ ,~ - Paefl G to ~It w1ll'I Beb Orell!n 

Chlp Integration 
, Bwd ~sl pa:ct:'8ge-(wlo C'Ornet! ~Is) to let 1heo!J Ofl she-at pcoillems. on R:Dl 
• PIM t(J cm.~ lfi~f PuSit for ttllJ> petat!ll!I~)' - Fr.an H , ~~, p 
• t;.;a!Pll)I-UC:II ror icronta Ufillil!' - Uaing S. I Peter P to 1oltow U:ll 

- Physfca l Design 
• Fcodb.tdc; fron1 1115,1 3 ncC'>dq;d 
• Tf!&werss11e!!I 
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Hi1gh Level Schedule 

In~ 
Bldtl!N' TNlltmpMle~te 
<K E:nMltor lnl!lgltlon - 1 fNrlSIII 
(:ore 11!:imilml pl~ / dlldtr cats nm 
!lkxil. TH'llnu &e,iri■ 
OCIChlp lntiifliilklH Sutt ~i., 1.-;11r E!mlimOugq1or1w 
flr1.I $l'!llh"411 !ln-1) 
~Ffllutil~ 
Slcoft_jJJ SJilll'!Hlt: CilJ 
IK0!J, 8'r!ulllt»I! 1tlrt 
lttllnl 1!y111hfliii 
l!ilrly !lkick ~ 1t.art1 

ll<QS, Bnlllltbll ('NJ SoftWfll ti 
RT\. FrMnllFklll N.a.t (Ga lml ECO Ofll'tJ] 
A.1<1 13\wu-!.~ Tapeolll: 
A.1:1 1111111 urn hpeout 
Flnt S~ for Ehglneerqi 
A tt TIIMO Ill 
Afi $W!!plN tor lirtg!nNnlgl 
A«o Cus.kcnn''Sampls 

Pmd'.ud ~il 
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0 11011 
01-18-CQ! 
02-22-((Z 
03-1!-0,2 
04-t&.02 
05-17.o:? 
tr>-15-02 
O't-t.2-0l 
091,B,(,2 

09,-23,02 

11).11-0.2 
11-0, .,(12 
11.a.(ll 

·11■11.o2 

1MS,c02 
OI-~ 
01-.2ua 

!.!!~ ~ ~""11JFC 
01-tlMJ:Z ~ 
<rl·21ucrl CClll!l,'illlil 
~,~~ Ccmp'lera 
m.o'I-.Q! Cm:ip'llfie, 
05-15-Q2 ~ 
1111·-01-e t'oll~ 
~ l;.{lfflp!A 
1N1.Q2: Cmi-pltN: 
1~ ~~ 
01-13,J(G ~ 
OJ.tli'M C.-pl$ 
12'-t!Ul2 Car.pltfe 
OM!Mk2 03-tBICB 
01-31~ 05,-01,0J 

<G--28-m -.2&-(l'.!I 
GU1-ln (17'., 1).(13 

~ c&-12.0S 
IOT-31-'0J 11).11-0J 
~ 11-~ 
(B.•11..m. 12'-0!Ml3 
1().0l,IO'} 12',29.0I 
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Back-Up Sliides 
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R400 Area Summary (Netlist 3.,0') 
It--_,,_,,. ---- ~ .... - ,__ -...... ~ lie---~ 'IIJl~lo"""4' 
ca l'['.bd..,. -t',1!11!,if--.-l'Jl,.t!,,__,. IP'---..... ~-· .,,,._....,._ 
&ICJ' -..--.11--Two! ~-<•-, :ll'~c._.... 
S.C_ljJ,OM<~ u~--. 
jg---
.... ~.--IT,,......~ 11!11.,,_~ ... ~...., lit("-('--
ID'~l'JJX>lq . .-,,_....., 
..... ♦#P 
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~ ~~·- Z\ID ~.1"2 llfl.._ 
I ~.,..,., P5 "2.211 nt I :ar1 ;w;m, 
~ ,u14r., 7!11 ·z,.;,tq .llil 1 &~Y.Dlf ., 

IIQ.SJU,,' ;pm; "-llll'= I-
I F.l'li '!II Z?!-.. , ... rm.-
1 111.:Dl ,1 IID >.101 19 1::tlWJIID' 
~ ll!!IU. Jal )Clll,J\1' t.l7tl'laat 

f.9◄ 1a1' :rm tt1 •llih?lat 

AMO ~.FIDENTI.A.l.. 8LISl~SSS INFORMATION - SUBJECT TO TtiE P>ROTECTIVE ORDER 

"' .n, 
IJI, 
,Ji, 

""' 'ii, 
~ 
~ ... 
" :n, 
:no 
.J'Oo 

""' ~ ... 
"' DJ, 
~ 
oJ'li, 
.JI, 
.;i,,, 
.n, 

ATI Ex. 2063

ATI Ex. 2063 
IPR2023-00922 

Page 150 of 150




